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1.0 Introduction
On January 11, 12, and 15, 1994, IT Corporation (IT) conducted diagnostic emission tests on
the baghouse dry filter system (Building No. 8) at Miles Inc. (Miles), Baltimore, Maryland
facility. The baghouse dry filter system provides emission controls for eight continuous and
three rotary smeliers used in the manufacture of frit. Sampling was conducted to determine
concentration and mass emission rates of barium (Ba), cobalt (Co), chromium (Cr), copper
(Cu), manganese (Mn), nickel (Ni), lead (Pb), zinc (Zn), total fluoride, total nitrogen oxide
(NO,), and total particulate matter.

IT utilized "U.S. Environmental Protection Agency (EPA) Draft Reference Method 29
Methodology for the Determination of Trace Metals Emissions in Exhaust Gases from
Combustion Sources” for multimetals sampling. Particulate testing was conducted by uvtilizing
EPA Reference Method 5 (EPA RMS3) and total fluoride samples were obtained by utilizing
EPA RM13B. Nitrogen oxide testing was conducted by utilizing EPA RM7A.

In conjunction with the emission tests, measurements were also made for total stack gas flow
rate, temperature, moisture, oxygen, and carbon dioxide content by EPA Reference
Methods 1-4.

All sampling methods (Appendix A) were instituted based on an IT testing protocol submitted
to the state of Maryland.

2.0 Summary of Results.
This section summarizes the results of the test program in tabular form. The appendices
contain the backup data for the tables as follows:

¢ Appendix B - Example Calculations
e Appendix C - Field Data Sheets

e Appendix D - Laboratory Data

¢ Appendix E - Calibration Data

2.1 Particulate

Table 2-1 represents particulate emission concentrations in grains per dry standard cubic foot
(gr/dscf) and emission rates in pounds per hour (Ib/hr). The product of the particulate
concentration and the stack gas flow rate yields the mass emission rate in Ib/hr.

PT/02-9401 3674 MIL 1
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The particulate emissions in Table 2-1 represent that material collected on the filter and in the
probe, both of which were heated to 250 degrees Fahrenheit (F). The particulate emission
test conducted on the first day of sampling yielded an average filterable concentration of

5.35 x 10™* gr/dscf, which corresponds to an average emission rate of 9.47 x 10 1b/hr.

Table 2-1
Particulate Emissions
Concentration Emission Rate
Run No. (gr/dsch)* (Ib/hr)
1 5.60 x 10* 9.55 x 102
2 5.11 x 107 9.38 x 102
Average 5.35x 10 9.47 x 102

'Gninspar&yum.-dcnbic!m@mmmmﬁoumﬂ'?:ﬂmlnﬂgndmmm

2.2 Total Fluoride

Table 2-2 represents total fluoride emission concentrations in gr/dscf and emission rates

in Ib/hr. An average concentration of 2.25 x 10" gr/dscf was found during sampling. This
concentration corresponds to an average emission rate of 4.05 1b/hr.

Table 2-2
Fluoride Emissions

Concentration Emission Rate "
Run No. (gr/dsch)* (Ib/hr)
1 2.42 x 1072 434 "
2 2.08 x 102 3.76
Average 225 x 10 4.05 JJ

"Grains per dry standard cubic (oot (gridscl); standard conditions are 63 F; 29.92 in Hg and zero perceat moisture,

2.3 Specific Metals
Table 2-3 represents emission concentrations and emission rates for specific metals recovered
over each of two runs as well as the average stack gas concentration and mass emission rate.

PTA02-04731 3674 MIL 2
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Table 2-3
Trace Metal Emissions
Run #1 Run #2 Average
Emission Emission Emission
Conc* Rate Conc! Rate Conc,! Rate

Metal (/) (Ibs/hr) (ug/m’) Qbs/hr) (ug/m*) (Ibs/hr)
Ba 2.02 1.5 x 10* 1.36 1.09 x 10¢ 1.69 1.30 x 10
Co 0.36 2.68 x 10°° <0.31 <251 x 10° <0.337 <2.60 x 103
Cr 0.97 7.20 x 103 0.71 5.70 x 10 0.84 6.45 x 10°%
Cu 1.64 1.22 x 10 0.65 5.20 x 10°% 1.14 8.71 x 10°
Mn 1.08 8.04 x 10°° 0.65 520 x 103 0.86 6.62 x 10°°
Ni 1.51 1.12 x 104 <1.04 <8.38 x 107 <1.27 <9.80 x 10°°
Pb 0.63 4.69 x 10 0.52 4.19 x 10% 0.58 444 x 10°
Zn 12.81 9.55 x 10 «5.22 <4.19 x 104 <9.01 <6.87 x 10

‘Concentration (ug/m®*)
2.4 Nitrogen Oxldes

Table 2-4 represents total NO, emission concentration in parts per million (ppm) by volume
and the corresponding emission rate in Ib/hr. An average concentration of 583 ppm was
found during sampling. This corresponds to an average emission rate 80.8 lb/hr,

Table 2-4
NO, Emissions
Concentration Emission Rate

Run No. (ppm) (Ib/hr)

1 536 80.0

2 548 81.9

3 587 75.7

4 661 85.5
Average 583 80.8

PT/02-94/313674 MIL 3
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2.5 Stack Gas Conditions

Table 2-5 represents a summary of gas conditions during each of the sample runs. The stack
gas flow rate averaged 19,778 dry standard cubic feet per minute (dscfm) (26,650 actual cubic
feet per minute [acfm]) during the testing events. The stack gas temperature averaged

238 degrees Fahrenheit (F). Moisture content averaged 3.81 percent while the carbon
dioxide (CO,) and oxygen (O,) content averaged 1.7 percent and 19.4 percent, respectively.

Table 2-5
Summary of Stack Conditions
Flow Rate I M s 0 CO*
: emperature oisture
Run No, | (actm)* | (dscfm)® tB) %) %) | @
Day 1 27,426 19,904 251 4.90 19.4 2.0
|F Day 2 28,776 21,440 238 3.87 19.4 1.4
Day 3 23,749 17,989 226 2.66 19.4 1.7
Average 26,650 19,778 238 3.81 19.4 1.7
A.clml cubic feet per mioute.
*Dry standard cubic feet per minute; standard conditions are 68°F and 29.92 ia Hg and 09 moisture.
SORSAT analysis of integrated bag sample.

Example calculations used to determine the results presented in Tables 2-1 through 2-5 are
found in Appendix B.

3.0 Process Description
The dry filter system processes air from eight continuous smelters. It consists of five primary
filter compartments and three secondary filter compartments. Each compartment houses
approximately 160 bags coated with soda ash. The air passes through the filters to two fans
and finally exhausts through a 100 foot high stack.

4.0 Sampling Locations and Methods

This section contains a brief description of the sampling locations and methods.

PTA02-04/313674.MIL 4
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4.1 Sampling Location
Particulate testing was conducted at the sample location on the final exit stack serving
emissions from the baghouse dry filter system. (As shown in Figure 4-1)

The two sample ports used for testing were located 6.2 stack diameters downstream from the
air entry point and 1.5 stack diameters upstream from the bottom of the silencer. A total of
24 sampling points (12 per port) were used to traverse the cross-sectional area of the 48 inch
inside-diameter round stack. Each point of the multimetals sampling train was sampled for
6.5 minutes, which yielded a total of 156 minutes per test run. Fluoride testing was
conducted at 60 minutes per test run, which equates to 2.5 minutes per sampling point.

All sampling was conducted isokinetically by regulating the sampling rate relative to the stack
gas velocity as measured by a pitot tube attached to the sample probe.

4.2 Sampling Methods
The test methods are described briefly below. Detailed descriptions of the sampling and
analytical procedures used are contained in Appendix A.

4.2.1 Veloclty and Gas Temperature

All gas velocities were measured with a Type-S pitot tube and a 0- t0 10-inch inclined
manometer. In all cases, velocities were measured at the field sample location at each
sampling point across the stack to determine an average value according to procedures
described in EPA RM2.!

4.2.2 Molecular Welght

Stack gas composition and molecular weight were determined by EPA RM3.! Integrated bag
samples were collected simultaneously with the particulate tests. Analyses for CO, and O,
were made with an Orsat gas analyzer.

40 CFR 60, Appendix A, July 1991.

PTA2-94313674 MIL 5
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1 |
2 322
3 5.66
4 8.50
5 12
6 17.09
7 30.91
8 36
9 39.5
10 42.34
" 448
12 47
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4.2.3 Molisture

The stack gas moisture content was determined by EPA RM4.' Testing was conducted
simultaneously with the particulate testing. The data generated from the following test
methods include: Field Data, Appendix C; Laboratory Data, Appendix D; and Calibration
Data, Appendix E.

4.2.4 Particulate

Particulate grain loading at the outlet stack serving Building No. 8 was measured by

EPA RMS.' A sampling train consisting of a heated borosilicate glass-lined probe, a heated
3-inch-diameter glass fiber filter (Whatman Reeve Angel 934 AH), and a series of Greenburg-
Smith and modified impingers was used in each test. The nozzle, probe, and filter holder
portions of the sampling train were acetone-rinsed at the end of each test. The acetone rinse
and the particulate caught on the filter media were dried at room temperature, desiccated to a
constant weight, and weighed on an analytical balance. Total filterable particulate matier was
determined by adding these two values.

The contents of the impingers were measured volumetrically in the field for moisture
determination and transferred to a polyethylene container. The impingers and connecting
glassware were then rinsed with distilled water and both sample fractions were placed in a
polyethylene container.

4.2.5 Fluoride

Fluoride was sampled by EPA RM13B' single point samples were collected in an impinger
train containing distilled water absorbing solution. Three tests were run, each test lasting
60 minutes. Samples were analyzed by the specific ion electrode method.

4.2.6 Trace Metals
Trace metals, consisting of those illustrated in Table 2-3, were sampled by methods described

in the previously discussed EPA Reference Methods Manual for compliance with BIF
regulations.

4.2.7 Nitrogen Oxides
NO, emissions were sampled using EPA RM7A. Single point samples were collected in an

evacuated flask containing sulfuric acid and hydrogen peroxide. Four flasks were filled per

PTA2-0431 3614 MIL 7
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hour (15 minutes each). Eight flasks were filled on January 12, 1994 and 8 more were filled
on January 15, 1994. A total of 16 grab samples were taken at 15 minute intervals. The
arithmetic average of the first four flasks is reported in Table 2-4 as Run No. 1.

5.0 Quality Assurance
Routine standard reference method quality control procedures were followed throughout this
test series. These included, but were not limited to, the following:

¢ Calibration of field sampling equipment. Appendix E contains calibration data
for equipment used during this testing event. Calibration guidelines are
described in more detail in Appendix E.

¢ Train configuration (field) and calculation checks {office).

o On-site quality assurance checks, such as leak checks of the sampling train, pitot
tube, and Orsat line.

¢ Use of designated analytical equipment and sampling reagent (field and
laboratory).

* Laboratory analysis quality assurance procedures. (Appendix D contains quality
assurance results for filter and reagent blank analyses.)

Sampling equipment, reagents, and analytical procedures for this test series met all necessary
guidelines set forth for accurate test results. Calibration showed that ali particulate sampling
equipment was within the limits described for EPA RMS with the exception of isokinetics.
Isokinetic requirements are 100 * 10 percent of target flow rate. Isokinetics for the particulate
sampling were 85.2 and 71.5 for the first and second runs, respectively. This condition
allows for an overestimation of the concentration and corresponding emission rate by allowing
larger particles not originally in the gas volume sampled to enter the probe.? The quality of
analytical procedures and reagents met federal regulations described in EPA RMS.

"William C. Hind, 1982, Properties, Behavior, ond Measurement of Airborne Particles.

PT02-94713674 MIL 8
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DETERMINATION OF PARTICULATE AND METAL EMISSIONS

Sampling for filterable particulate matter and total metals (particulate and gase-

ous) emissions was conducted in accordance with the Methodology for the Determina-
ion of Tr Metal Emissions in Exhaust Gases From Station r mbustion

Processes* and that in Subsection 3.1 of the Methods Manual for Compliance with
BIF Regulations.** The particulate determination in this method is consistent with
EPA Method 5.***

Sampling Apparatus

The sampling train used in these tests is assembled by ITAQS personnel and
meets all design specifications established by the U.S. EPA. The sampling apparatus
consists of:

Nozzie - Borosilicate glass with an accurately measured round opening.

Probe - Borosilicate glass with a heating system capable of maintaining a mini-
mum gas temperature of 250°F at the exit end during sampling. .

Pitot Tube - A Type-S pitot tube that meets all geometric standards is used to
measure gas velocity during each sampling run.

Jemperature Gauge - Type-K thermocouple attached to the pitot tube in an
interference-free arrangement to monitor stack gas temperature with a digital
readout to within 1.5 percent Rankine.

Filter Holder - Pyrex glass with a heating system capable of maintaining a filter
temperature of 250* +25°F. A Teflon filter support is used.

Fitter - 87-mm (3-in.)-diameter, Pallflex Type 2500 QAT-UP ultra-pure filter.

* EPA Draft Protocol, July 1988.
** EPA/530-SW-91-010, December 1920.
*** 40 CFR 60, Appendix A, July 1990.

PMM-1




T T3

.

Draft Gauge - An inclined manometer made by Dwyer with a readability of
0.01 in.H,0 in the 0- to 10-in.H,0 range is used.

Impingers - Five Greenburg-Smith design impingers connected in series with
glass ball joints. The first, third, and fifth impingers are modified by removing
the tip and extending the tube to within 1.3 ¢m (0.5 in.) of the bottom of the
flask. For gas streams with high moisture contents, an optional empty impinger
may be used before the first impinger as a condensate collector. An opticnal
empty impinger may also be used as a condensate collector between the sec-
ond and third impingers to avoid carryover into the permanganate solution.

Metering System - Vacuum gauge, leak-free pump, thermometers capable of
measuring temperature to within 2.8°C (5°F), calibrated dry gas meter, and
related equipment to maintain an isokinetic sampling rate and to determine
sample to volume. The dry gas meter is made by Rockwell, and the fiber vane
pump is made by Gast.

Barometer - Aneroid tube type to measure atmospheric pressures to
+2.5 mmHg (+0.1 in.Hg).

Sampling Procedure

Pallflex filters are desiccated for at least 24 hours and weighed to the nearest
0.1 mg on an analytical balance. One hundred mL of 5 percent nitric acid/10 percent
hydrogen peroxide solution are placed in each of the first two impingers; if mercury is
to be determined, the third and fourth impingers contain 100 mL of acidic potassium
permanganate solution--otherwise the third and fourth impingers are not used; and the
last impinger contains 200 to 400 g of silica gel.

The train is set up with the probe as shown in Figure PMM-1, If used, the
empty condensate collector is placed before the first impinger or after the seoond'
impinger. The sampling train is jeak-checked at the sampling site prior to each test
run by plugging the inlet to the nozzle and pulling a 15-in.Hg vacuum, and at the con-
clusion of the test by plugging the inlet to the nozzle and pulling a vacuum equal to
the highest vacuum reached during the test run.

The pitot tube and flines are leak-checked at the test site prior to and at the
conclusion of each test run. This check is made by blowing into the impact opening
of the pitot tube untit 3 or more inches of water is recorded on the manometer and
then capping the impact opening and holding it for 15 seconds to ensure that it is leak

PMM-2
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free. The static-pressure side of the pitot tube is leak-checked by the same proce-
dure, except suction is used to obtain the 3-in.H,0 manometer reading.

Crushed ice is placed around the impingers to keep the temperature of the gas
leaving the last impinger at 68°F or less. During sampling, stack gas and sampling
train data are recorded at each sampling point. Sampling rates are determined with
the aid of a programmable calculator, and all sampling data are recorded on the Emis-
sion Testing Field Data Shest.

Recovery Procedures

Upon completion of each sample run, the sampling train is aliowed to cool and
is then disassembled into sections. The probe and impinger sections are sealed and
carefully transported to the cleanup area.

The amount of moisture collected is determined volumetrically using a graduat-
ed cylinder or by weighing each impinger before and after the sample run. After being
weighed, the silica gel is discarded. Figure PMM-2 is a schematic of the sample re-
covery performed on the different sample fractions. The samples are recovered as

follows:

Container No. 1 - The filter is placed into a petri dish, sealed, and labeled.

Container No. 2 - The filter holder, probe, and nozzle are rinsed with acetone to
recover particulate. A nylon brush is used to remove particulate. The rinse is
recovered in a glass jar.

Container No. 3 - The nozzle, probe, and filter holder front halves are rinsed
with 0.1 N HNO, into a leak-free polyethylene container.

The contents of the first two impingers (and condensate collector if used) and a
0.1 N HNO, rinse of the filter holder backhalf and connecting glassware are
placed in the same leak-free polyethylene container. The container is sealed
and labeled, and the liquid level is marked.

Container No. 4 - The contents of the third and fourth impingers and an acidi-
fied potassium permanganate rinse are placed in an amber glass container. A
final rinse with Type 1l water is added to the same container. The container is
sealed and labeled, and the liquid level is marked. To prevent pressure buildup
in the container, one of the following two procedures is used: 1) a small hole is
drilled in the container lid (~1/16 in. dia.), or 2) the lid is left approximately

PMM-4
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Filt Probe liner Filter holder and impingers Last
add nozzle impingers 1 & 2 384 Impinger
{and condensate
collector it used)
Brush & rinse
acelone
Container #2
' I Glass
! ! ] ! !
Remove filter with Rinse with Measure impinger Measure impinger Weigh
teflon coated 0.1 N HNO3 contents contents silica gel
tweezers and
place in petri dish
Recover contents Racover contents .
and rinse with and rinse with Discard
0.1 N HNO3 4% KMnOwW10%H2804
then rinse with
Type H water
' Container #4
—  Amber glass
' ) bottie

Container #1

Plastic
pefri dish

Container #3

Polyethytene
bottie

!

Rinse with 15 mL
8 NHCito
remove any
residue, then with
Type 1l water

!

Container #5

Polyathylene
bottle

Figure PMM-2. Multimetals train recovery procedures.
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one-quarter turn from closed and is taped in position. In either case, the con-
tainers should be packed to maintain them in an upright position.

Container No. 5 - If a brown residue remains in the third and fourth impingers
following the water rinse, 15 mL of 8 N HCl is measured in a graduated cylin-
der. Then 200 mL of Type |l water is put in the empty polyethylene container.
One impinger is rinsed with the HCI until the residue is removed, then the rinse
is poured into the other impinger using a funnel. When the residue is removed,
the HCI rinse is added to the water in Container 5. Both impingers are again
rinsed with Type Il water into Container 5.

Blanks of each reagent are taken in the field for preparation and analysis in a

manner identical to that for the samples. The blanks consist of one or more of the
following, depending upon the specific project requirements:

1) Field blank - A sampling train is set up, leak-checked, recovered, and
analyzed as a sample.

2) Reagent blank - A sample of each reagent used is taken and analyzed
~ either separately or by combining them in the same proportion as that
used for samples.

3) Blank spike - A set of blank reagents is taken and combined in the same
proportion as was used for the samples. Prior to analysis, the blank set
is spiked with a known amount of each metai.

A diagram illustrating sample preparation and analysis procedures for each of

the sample train components is shown in Figure PMM-3.

Sample Preparation and Analysis, Particulate

Container No. 1 - The filter and any loose particulate matter from this sample
are placed into a tared weighing dish, desiccated for 24 hours to a constant
weight, and weighed to the nearest 0.1 mg.

Container No. 2 - The acetone washings are transferred to a tared beaker and
evaporated to dryness at ambient temperature and pressure, desiccated for
24 hours to a constant weight, and weighed to the nearest 0.1 mg.

Sample Preparation and Analysis, Metals

Container Nos. 1 and 2 - The filter with its fitter catch and the acetone residue
are divided into portions containing approximately 0.5 g each and placed into
the analyst’s choice of either individual microwave pressure-relief vessels or

PMM-6
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1

!

i

Desiccate and
weigh to 0.1 mg

Evaporate, desiccate,
weighto £ 0.1 mg

Acidify sample to pH 2
with Conc. HNO3

!

Divide into 0.5 g
sections and digest
each section with
Conc. HF and HNOa
using pressure relief
microwave digestion
procedure (or Parr
Bomb)

V

1

Reducse volume to

near dryness and

digest with HNO2
and Hz0z2

!

Filter and dilute to
known volume

Digest with acid and
permanganate at 95°C
for 2 hours and
analyze for Hg by
CVAA

Digest with acid and
permanganate at 95°C
for 2 hours and
analyze for Hg by
CVAA

Remove 50 to 100 ml

aliquot for Hg
analysis by CVAA

Digest with acid and
permanganate at

95°C in a water bath
for 2 hours

!

!

for metals

Analyze by ICAP

Analyze by AAS
for metals

!

Analyze aliquot for
Hg by CVAA

Figure PMM-3. Sample preparation and analysis scheme.
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Parr® Bombs. Six mL of concentrated nitric acid and 4 mL of concentrated
hydrofluoric acid are added to each vessel. For microwave heating, the sample
vessels are microwaved for approximately 12 to 15 minutes (in intervals of 1 to
2 minutes) at 600 Watts. For conventional heating, the Parr Bombs are heated
at 140°C (285°*F) for 6 hours. The samples are then cooled to room tempera-
ture and combined with the acid-digested probe rinse.

.‘——-\-—.1 —— ——
i

[ Container No. 3 - If necessary, the pH of this sample is fowered to 2 with con-
centrated nitric acid. After pH adjustment, the sample is rinsed into a beaker
with water, and the beaker is covered with a ribbed watchglass. The sample
volume is reduced to approximately 20 mL by heating on a hot plate at a tem-
perature just below boiling. The sample is then digested as follows:

a) 30 mL of 50 percent nitric acid is added to the sample, and the
solution is heated for 30 minutes on a hot plate at a temperature
just below boiling.

b) 10 mL of 3 percent hydrogen peroxide is added, and the solution
is heated for an additional 10 minutes.

c) 50 mL of hot water is added, and the solution is heated for an
additional 20 minutes.

. )

After digestion, the remaining sample is combined with the contents of Con-
tainer 1. This combined solution of the acid-digested filter, probe, and probe
rinse and the impinger contents is filtered by using Whatman 541 filter paper.

The filtered solution is then divided into three fractions. The first fraction is an-
alyzed by inductively coupled argon plasma emission spectroscopy (ICAP) in
accordance with EPA Method 200.7 (40 CFR 136, Appendix C) which is the
same as Method 6010 from SW 846.* The second fraction is analyzed by
graphite furnace atomic absorption spectroscopy (AAS). The third fraction is
then digested and analyzed for mercury by cold vapor atomic absorption
(CVAA) spectroscopy.

—y r———
. ) . i

The following list shows the methods normally used for each metal. The listed
detection limits are shown in micrograms per sample; actual detection limits will
vary depending on blank levels, any dilutions made to account for high levels of
metals, or interferences. The detection limit for mercury includes the permanga-
nate fraction.

\ M L. .4

* Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW 845,
Third Edition, September 1988.
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Title: __PMM

Date: 3/15/93
Normal procedure Optional alternate procedure
Nominal detec- Nominal detec-
Metal Method No.*  tion limit, ug Method  No.* tion limit, ug
Antimony ICAP 6010 30 AA 7041 2
Arsenic AA 7060 0.3 - - -
Barium 1CAP 6010 0.5 - - -
Beryllium ICAP 6010 0.7 - - -
Cadmium ICAP 6010 1 - - -
Chromium ICAP 6010 3 - - -
Copper - - - ICAP 6010 3
Lead AA 7421 0.4 ICAP 6010 60
Nickel - - - ICAP 6010 10
Manganese - - - ICAP 6010 1
Mercury AA 7470 0.2 - - -
Selenium - - - AA 1740 0.5
Siltver AA 7761 0.1 - - -
Thallium ICAP 6010 120 AA 7841 0.7
Zine - - - 1CAP 6010 4

Container No. 4 - A known aliquot of the sample is taken and diluted to approxi-
mately 120 mL with mercury-free water. Approximately 15 mL of 50 percent
potassium permanganate solution, 5 mL of 50 percent nitric acid, 5 mL of con-
centrated sulfuric acid, and 9 mL of 5 percent potassium sulfate are added to
the sample. The sample is then heated for 2 hours at 95°C in a convection
oven or water bath. After cooling, 5 mL of hydroxylamine hydrochloride solu-
tion is added and mixed with the sample. Then 7 mL of stannous chloride is
added and the sample is analyzed for mercury by CVAA spectroscopy.

Container No. § - Analysis of this sample for mercury depends on project re-
quirements; it may be retained for potential analysis, it may be combined with
the same fraction from other runs for one analysis, the sample from one run
may be analyzed to confirm the absence of mercury, or each sample may be
analyzed for mercury. If analyzed, the procedures are the same as for Contain-
er 4,

Normal analytical quality assurance measures include daily full instrument cali-

bration (ICAP is a zero and standard; AAS is a zero and minimum three standardé).
analysis of a method blank, analysis of a laboratory control sample (LCS, a method
blank spiked with a known quantity of each metal), analysis of one sample by ICAP in
duplicate, performance of all AAS analyses in duplicate, and performance of a post-
digestion spike for each metal analyzed by AAS. For specific projects, a matrix spike
may be designated for mercury in the permanganate fraction.

* Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW 848,
Third Edition, September 1988.
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Title: M13

Date: _ 12/20/91

SAMPLING AND ANALYTICAL PROCEDURES -

DETERMINATION OF TOTAL FLUORIDE EMISSIONS BY EPA METHOD 13b

The sampling procedures followed during this test program are those described
in EPA Method 13b.*
Sampling Apparatus

The sampling train used at the exit stack during these tests meets design speci-
fications established by the Federal EPA. Assembled by ITAQS personnel, it consists
of the following:

Nozzle - Stainless steel (316) with sharp, tapered, leading edge and accurately
measured round opening.

Probe - Borosilicate glass with a heating system capable of maintaining a gas
temperature of 248 £25°F at the exit end during sampling.

Pitot Tube - A Type-S pitot tube that meets all geometric standards; attached to
the probe to monitor stack gas velocity.

Filter Holder - Pyrex glass. If the filter is placed between the probe and the first
impinger, the filter support must be a 20-mesh stainless steel or Teflon screen.
A glass frit cannot be used.

Filter - Whatman No. 541 paper filter, 3-in. diameter.

Draft Gauge - A dual-inclined manometer made by Dwyer with a readability of
0.01 in.H,O in the 0- to 1-in. range and 0.1 in.H,0 in the 1- to 10-in. range.

Impingers - Four impingers connected in series with glass ball joints. The first,
third, and fourth impingers are of the Greenburg-Smith design, modified by
replacing the tip with a 4-in.-i.d. glass tube extending to 4-in. from the bottom
of the flask. The second is a standard Greenberg-Smith type.

Metering System - Vacuum gauge, leak-free pump, thermometers capable of
measuring temperature to within 5*F, dry gas meter with 2 percent accuracy,
and related equipment to maintain an isokinetic sampling rate and to determine

* 40 CFR 60, Appendix A, July 1891.
M13-1
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Title: Mi3
Date: _12/20/91

sample volume. The dry gas meter is made by Rockwell and the fiber vane
pump is made by Gast.

Barometer - Aneroid type to measure atmospheric pressure to +0.1 in.Hg.

'

Sampling Procedure

After the sampling site and the minimum number of traverse points are selected,
the stack pressure, temperature, composition (percent CO, and percent O, by vol-
ume), moisture, and range of velocity head are measured according to procedures
described in EPA Methods 1 through 4.*

Approximately 200 grams of silica gel is weighed and placed in a sealed imping-
er prior to each test. One hundred milliliters (mL) of distilled water is placed in each of
the first two impingers; the third impinger is initially empty; and the fourth impinger
contains silica gel. The train is set up with the probe as shown in Figure M13-1. As
an option, the filter may be placed between the probe and the first impinger and heat-
ed to 248° +25°F. The sampling train is leak-checked at the sampling site prior to
each test run by plugging the inlet to the nozzle and pulling a 15-in.Hg vacuum, and at
the conclusion of the test, by plugging the inlet to the nozzle and pulling a vacuum
equal to the highest vacuum reached during the test run. The leak check is accepta-
ble if the leakage rate is less than 0.02 f3/min or 4 percent of the average sampling
rate, whichever is lower.

The pitot tube and lines are leak-checked at the test site prior to and at the con-
clusion of each test run. The check is made by blowing into the impact opening of the
pitot tube until 3 or more inches of water is recorded on the manometer and then dap-
ping the impact opening and holding it for 15 seconds to assure it is leak-free. The
static pressure side of the pitot tube is leak-checked by the same procedure, except
suction is used to obtain the 3-in.H,0 manometer reading. Crushed ice is placed
around the impingers to keep the temperature of the gases leaving the last impinger at
B8°F or less.

* 40 CFR 60, Appendix A, July 1981.
M13-2
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Title: __M13

Date: __12/2Q/91

During sampling, stack gas and sampling train data are recorded at each sam-
pling point and whenever significant changes occur in stack flow conditions. Isokinetic
sampling rates are set throughout the sampling period with the aid of a calcuiator. All

*

sampling data are recorded on the Particulate Field Data Sheet.
Sample Recovery Procedure

The sampling train is moved carefully from the test site to the cleanup area.
The volume of water from the first three impingers is measured, and sample fractions
are recovered as follows:

Container No. 1 - Distilled H,O in the impinger section of the sampling train is

placed in a polyethylene container. The impingers, connecting glassware,

probe, and nozzle are rinsed with distilled H,O, and this rinse is added to the

container for shipment to the laboratory. A nylon brush is used to remove par-

ticulate from the probe and nozzle fractions and the stem of the first impinger if

needed. The fiter is also added to this container.

The silica gel from the fourth impinger is weighed, and this value is recorded on
the Sample Recovery and Integrity Sheet along with other pertinent data. An unused

fiter and a minimum of 200 mL each of distilled water are taken as blanks.
Analytical Procedures

The analytical procedures followed during this program are those described in
EPA Method 13b.* Analysis is conducted by specific ion electrode.

The sample is initially filtered. The filtered solids are then combusted in the
presence of Ca0 to prevent loss of fluorine. The ash is then fused with crushed |
NaCH and quantitatively mixed with the filtrate. The filtrate solution is acidified and
distiled. The distillate is diluted, buffered, and analyzed by specific ion eléctrode. The
ion electrode is calibrated with five standards between 0.1 and 10.0 mg/liter. If no
fluoride is detected, the reported detection limit is 0.1 mg/liter.

* 40 CFR 60, Appendix A, July 1991.
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Title: 7A
Date: __2/28/91

DETERMINATION OF NITROGEN OXIDE EMISSIONS -

This test program follows the sampling procedures described in EPA Meth-
od 7A.*

Sampling Apparatus

The nitrogen oxide (NO,) sampling train used in these tests meets design speci-
fications established by the Federal EPA. Assembled by ITAQS personnel, it consists
of the following:

Probe - Borosilicate glass tubing with a heating system capable of maintaining a
gas temperature of approximately 250*F at the exit end to prevent water con-
densation. A glass-wool plug is placed in the end of the probe to remove par-
ticulate matter, as shown in Figure 7A-1.

Callection Flask - Two-liter borosilicate, round-bottom flask, with short neck and
24/40 standard taper opening, protected against implosion or breakage.

Flask Valve - Two-way stopcock connected to a 24/10 standard taper joint.

Manifold - Two- and three-way Teflon stopcock and connected 24/10 standard
taper joints.

Temperature Gauge - Dial-type thermometer capable of measuring 2°F intervals
from 25° to 125°F.

Vacuum Ling - Tubing capable of withstanding a vacuum of 3 in.Hg absolute
pressure, with “T" connection and T-bore stopcock.

Vacuum Gauge - U-tube manometer, 36 in.Hg with 0.1-in. divisions.

Pump - Capable of evacuating the collection flask to a pressure equal to or less
than 3 in.Hg absolute.

Barometer - Aneroid type to measure atmospheric pressures to +0.1 in.Hg.

* 40 CFR 60, Appendix A, July 1930.
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Title; 7A
Date: __2/28/91

Sampling Procedure

Following the selection of the sampling site and minimum number of traverse
points, the stack pressure, temperature, moisture, and range of velocity head are mea-
sured according to procedures described in EPA Methods 1 through 4.* _

One sampling point, representing the average flow rate, is chosen. The sam-
pling flask is charged with 25 mL of absorbing solution (made by mixing 1 liter of dis-
tiled water, 2.8 mL of concentrated H,SO,, and 6 mL of 3 percent H,0,). A portion of
the reagent is retained for use in preparing the calibration standards.

With the sample valve closed, the flask valve open, and the pump/manometer
valve open to pump, the flask is evacuated to less than 3 in.Hg absolute pressure.
Flask vacuum is determined by moving the pump/manometer valve to manometer.
Leakage is checked by observing the manometer for pressure fluctuation. Any varia-
tion greater than 0.4 in.Hg over a t-minute period is corrected before sampling.

With the flask closed, the sample valve open, and the pump/manometer vaive
turned to pump, the sampling apparatus is purged for 5 minutes. The probe heater
setting is adjusted to prevent any visible condensation. With the sample valve closed
and the pump/manometer valve open to manometer, an initial fiask vacuum is deter-
mined by opening the flask valve. The sample valve is then slowly opened, allowing
stack gas to enter the flask. The vacuum is allowed to drop to 3 in.Hg (approximately
15 seconds), and then the sample flask valves are closed. The flask is shaken for
5 minutes to ensure contact between the sampie and absorbing solution,

Sample Recovery Procedure

The collection flasks are transported to the laboratory for sample recovery. The
flasks are set aside for a minimum of 16 hours. At the end of the period, the flasks
are shaken for 2 minutes and the final flask pressure and temperatures are measured.
All pertinent data are recorded on the recovery data sheets.

* 40 CFR 60, Appendix A, July 1990.
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Date: __2/28/91

The contents of the flask are measured volumetrically and transferred to a poly-
ethylene container. The flask is then rinsed with two separate 5-mL portions of deion-
ized, distilled water, and the solution is added to the same container.

Analytical Procedure

The volume of absorbing solution is recorded and diluted to 50 mL with de-
ionized, distilled water. A 5-mL aliquot of this solution is pipetted to a volumetric flask
and diluted to 50 mL with deionized water. The samples from the second dilution are
analyzed by ion chromatography. A calibration curve of ug NO, versus peak area re-
sponse is prepared using standards of known concentration.

7A-4
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IT AIR QUALITY SERVICES validated 1180
VELOCITY DETERMINATION

PLANT : Miles

SAMPLE LOCATION:  Dry Gas Exhaust Stack

RUN NUMBER : M-V-1

DATE : V15/94 BAROMETRIC PRES., in. Hg : 30.26

TIME(24-HR) : 703 STATIC PRES., in. H20 : -0.11

OPERATOR(S) : JN,SF

PERCENT MOISTURE : 2.7 PITOT TUBE, Cp : 0.84

STACK AREA, 5Q. IN.: 1809.56 PERCENT CO2 : 1.7

NO. OF TRAVERSE PTS. : 24 PERCENT 02: 19.4

TRAVERSE PT. VELOCITY HEAD, STACK TEMP.,
NO. in. H20 deg. F
1 0.21 723
2 0.24 225
3 0.25 227
4 0.24 224
5 0.25 224
6 0.26 227
7 0.24 227
8 0.24 227
9 0.23 228
10 0.23 228
11 0.22 227
12 0.23 228
13 0.22 225
14 0.24 226
15 0.24 225
16 0.25 225
17 0.24 225
18 0.26 224
19 0.27 224
20 0.25 224
21 0.26 224
22 0.25 224
23 0.23 226
24 0.24 226
0.24 228
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IT AIR QUALITY SERVICES validated 11/190
VELOCITY DETERMINATION
PLANT : Miles
SAMPLE LOCATION : Dry Gas Exhaust Stack
RUN NUMBER : M-V-2
DATE : 1/15/94 BAROMETRIC PRES,, in. Hg : 30.26
TIME(24-HR) : 835 STATIC PRES,, in. H20 -0.12
OPERATOR(S) : JN,SF
PERCENT MOISTURE : 2.7 PITOT TUBE, Cp : 0.84
STACK AREA, 8Q. IN.: 1809.56 PERCENT CO2 : 1.7
NO. OF TRAVERSE PTS. : 24 PERCENT 02: 19.4
TRAVERSE PT. VELOCITY HEAD, STACK TEMP,,
NO. in. H20 deg. F
1 0.23 224
2 0.24 225
3 0.25 225
4 0.25 225
5 0.25 225
6 0.24 225
7 0.22 225
8 0.23 225
9 0.23 225
10 0.24 227
11 0.27 227
12 0.26 227
13 0.26 225
14 0.26 226
15 0.23 226
16 0.23 226
17 0.24 226
18 0.25 226
19 0.25 226
20 0.26 224
21 0.25 224
22 0.27 224
23 0.27 226
24 0.26 226
#8.25 — 235
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IT AIR QUALITY SERVICES validated 11/190
VELOCITY DETERMINATION
PLANT : Miles
SAMPLE LOCATION : Dry Gas Exhaust Stack
RUN NUMBER : M-v-3
DATE : 1/15/94 BAROMETRIC PRES.,, in. Hg : 30.28
TIME(24-HR) : 920 STATIC PRES,, in. H20: -0.11
OPERATOR(S) : JN,SF
PERCENT MOISTURE : 2.7 PITOT TUBE, Cp : 0.84
STACK AREA, 8Q. IN. : 1809.56 PERCENT CO2: 1.7
NO. OF TRAVERSE PTS.: 24 PERCENT 02: 19.4
TRAVERSE PT. VELOCITY HEAD, STACK TEMP,,
NO. in. H20 deg. F
1 0.24 224
2 0.24 226
3 0.23 225
4 0.25 228
5 0.25 228
6 0.26 228
7 0.26 228
8 0.24 228
9 0.25 228
10 0.28 228
11 0.28 228
12 0.26 228
13 0.24 228
14 0.24 228
15 0.24 228
16 0.25 228
17 0.24 228
18 0.22 228
19 0.22 228
20 0.22 228
21 0.24 228
22 0.24 228
23 0.24 228
24 0.22 228
024 228
oIX
1~y Y




E—

ey

[

IT AIR QUALITY SERVICES
VELOCITY DETERMINATION

PLANT : Miles
SAMPLE LOCATION : Dry Gas Exhaust Stack
Run No: M-V-1 M-vV-2 M.V3

STACK PRESSURE, in Hg:  30.25 30.25 30.27
STACK TEMP., deg. F : 226 225 228
MOLECULAR WEIGHT, DRY :  29.05 29.05 28.05
MOLECULAR WEIGHT, STACK: 2875 28.75 28.75
AVG. SQRT. VELOCITY HEAD : 0.49 0.50 0.49
VELOCITY, fps: 31.30 31.70 31.49

ACTUAL CUBIC FEET/ MINUTE: 23599 23901 23747

JRY STANDARD CUBIC FEET/MINUTE: 17889 18120 17958
AVERAGE FLOW RATE RUN#1 TO RUN#2: 18005 dsefm
AVERAGE FLOW RATE RUN#2 TO RUN#3: 18039 dscfm

validated 11/1/90

AVERAGE

30,26
2z6
105
Zg.75
.49
3i.50
23749
179¢4
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IT AIR QUALITY SERVICES validated 77391
EMISSION TEST REPORT
FIELD DATA
Plant: Miles Date: 1/11/94
Sampling location: Dry Gas Exhaust Outlet Run number: Miles-PMM-1
Test time (start-stop): 1110-1344
Sample type: Part/Metals Volume correction (cu. ft.): 0.000
Bar. press. {in. Hg): 30.78 Meter calibration factor: 0.946
Static press. (in. H20): -0.250 Data interval (min.): 6.5
Filter number(s): 8370107 Nozzle dia. {in.): 0.370
Stack inside dia. (in.): 48.00 Meter box number: FT-8
Pitot tube coefl.: 0.84 Number of traverse pointa; 24
Total H20 collected (ml): 171.9 % COZ2 by volume (dry): 2.0
% 02 by volume (dry): 19.4 % CO by volume (dry): 0.0
Sample Gas meter Velocity Orifice drop
time reading head actual Stack Dry gas meter
{min) (cu. f¢.) AP AH Temp. temp. (°F)
0.0 935702 | (in. H20) (in, H20) (°F) inlet outlet
6.5 0.240 1.65 248 40 40
13.0 0.250 1.73 248 44 40
19.5 0.260 1.81 249 49 40
26.0 0.260 1.85 250 54 44
32.5 0.260 1.83 250 58 44
35.0 0.260 1.86 250 66 54
45.5 0.290 2.08 252 70 56
52.0 0.280 201 253 72 56
58.5 0.270 1.95 254 74 60
65.0 0.260 1.87 255 74 60
71.5 0.250 1.80 256 74 60
78.0 0.210 1.51 257 74 &0
84.5 0.280 1.98 259 66 56
91.0 0.310 2.20 260 70 56
97.5 0.350 2.48 261 70 56
104.0 0.390 2,75 265 70 56
110.5 0.400 2.84 264 74 58
117.0 0.400 2.85 262 74 60
123.5 0.430 31 253 76 62
130.0 0.440 3.23 242 76 64
136.5 0.410 3.05 235 76 64
143.0 0.410 3.08 229 77 65
149.5 0.410 3.08 230 77 65
156.0 1094.632 0.380 2.84 234 78 &6
156.0 158.830 0.321 231 251 68 58
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IT AIR QUALITY SERVICES validated 77391
EMISSION TEST REPORT
FIELD DATA
Plant: Miles Date: 1/11/84
Sampling location: Dry Gas Exhaust Qutlet Run number: Miles-PMM-2
Test time (start-stop): 1429-1713
Sample type: Part/Metals Volume correction (cu. f.): 0.000
Bar. press. (in. Hg): 30.68 Meter calibration lactor: 0.948
Static press. (in. H20): -0.250 Data interval (min.): 8.5
Filter number(s): 9370108 Nozzle dia. (in.): 0.370
Stack inside dia. (in.): 48.00 Meter box number: FT-5
Pitot tube coefl.: 0.84 Number of traverse points: 24
Total H20 collected (ml): 144.7 % CO2 by volume (dry): 1.4
% 02 by volume (dry): 19.4 % CO by volume (dry): 0.0
Sample Gas meter Velocity Orifice drop
time reading head actual Stack Dry gas meter
{min) (cu. ft.) AP AH Temp. temp. (°F)
0.0 94.788 | (in. H20) (in. H20) °F) _inlet outlet
6.6 0.400 2.86 243 56 54
13.0 0.410 2.94 243 58 54
19.5 0.390 2.81 242 60 55
26.0 0.390 2.83 241 66 58
325 0.390 2.83 241 67 58
39.0 0.370 2.70 241 70 60
45.5 0.360 2.63 241 70 60
52.0 0.370 2.70 241 70 80
58.5 0.320 2.34 242 71 60
65.0 0.330 2.42 241 71 61
7.5 0.320 2.34 241 71 81
78.0 0.300 2.20 240 71 61
845 0.330 2.38 238 60 52
91.0 0.320 2.31 240 62 54
97.5 0.330 2.39 239 64 54
104.0 0.340 2.48 238 66 54
110.5 0.360 2.62 238 66 54
117.0 0.360 2.63 237 66 56
123.5 0.350 2.57 235 68 56
130.0 0.360 2.66 232 69 57
136.5 0.360 2.66 230 €9 57
143.0 0.360 2.66 230 €9 57
149.5 0.350 2.58 230 68 56
156.0 266.087 0.350 2.58 231 68 56
158.0 171.209 0355 2.59 238 a7 57
@ -
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IT AIR QUALITY SERVICES validatad 7341
EMISSION TEST REPORT
TEST RESULTS
Plant: Miles Test date(s): 1/11/94 1/11/84
Sampling location: Dry Gas Exhaust Outlet
Run Numbers
Miles-PMM-1Miles-PMM-2 AVERAGE
%] Net time of test (min) ~ eeeeees 156.0 156.0
NP Net sampling points meameem 24 - 24
Y Meter calibration factor 0 e 0.946 0.946
Dn Sampling nozzle diameter (in) nmeean 0.370 0.370
Cp Pitot tube cwefficient = eeeee 0.84 0.84
AH Average orifice pressure drop (in. H20) = --eeee 2.31 2.59 2.45
Vm Volume of dry gas sampled ~ eeee- 158.930 171.28% 165115
at meter conditions (cu. ft.)
Tm Average gas meter temperature (°F) o 62.0 61.7 6.9
Vmstd Volume of dry gas sampled - 157.164 169.218 163,171
at standard conditions (scf)
Vle Total H2O collected in impingers - 1719 144.7 157.%
and silica gel (ml)
Vwstd  Volume of water vaporat = e 8.091 6.811 T.451
standard conditions (scf}
Bws Percent meisture by volume, as measured wenanan 4.90 3.87 4,39
Percent moisture by volume, at saturation e 100.00 100.00
Percent moisture by volume, used in calcuilations  ------ 4.90 3.87 4.3%
Fmd Mole fraction of dry gas e 0.951 0.961 0.a5¢
%C02  Percent CO2 by volume (dry) ————— 20 14 1.7
%02 Percent O2 by volume {dry) ——— 19.4 19.4 s
*CO Percent CO by volume (dry} amnaan 0.0 0.0 o.e
%N3 Percent N2 by volume (dry) RS- 78.6 79.2 TN
Md Molecular weight - dry stack gas R 29.10 29.00 Z29.05
Ms Moleculer weight - stack gas aenee 28.55 28.57 19.5¢
Pbar Barometric pressure (in. Hg) e 30.75 30.68 30,71
Psi Static pressure of stack gas (in. H20)  —m -0.260 -0.250
Ps Stack pressure - absolute (in. Hgy = e 30.73 30.66 30.7¢0
Ts Average stack gas temperature ("F} 00000 eeeee 250.7 238.1 2444
¢ . T L/
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IT AIR QUALITY SERVICES validated 7791
EMISSION TEST REPORT
TEST RESULTS
Plant; Miles Test date(s): 1/11/84 1/11/94
Sampling location; Dry Gas Exhaust Qutlet
Run Numbers
Miles-PMM-1Miles-PMM-2 AVERAGE
Vh Average square root of velocity head (in, H20)  --rere- 0.5628 0.5954 0.5741
Va Average stack gas velocity (feet/sec.) =0 eeeeen 36.37 38.16 37.0.7
As Stack area{sq.in, e 1809.6 1809.6 190%. &
Qs Actual stack flow rate (aefm) =000 e 27426 28776 27,10
Qsstd  Stack flow rate - dry (scfm) =0 e 19904 21440 20,672
I1SO Percent isokinetic e 85.2 85.2 ¥s. L
Mass of pollutant = 5.7 5.6
If below detectian limita, replace 0 with 1. Q 0
Mn _Filterable Particulate masa mg 5.7 5.8
Cs Filterable Particulate concentration gridsct S5.596E-04 5.106E-04 5.351 5407 4
Pmr  Filterable Particulate  emission rate Ivh  9.548E-03  9.384E-02 9. q446xsc” ¢
Mass of pollutant = 9.0 6.5
If below detection limits, replace 0 with 1. 0 0
Mn Barium mass ug 9.0 6.5
Cs Barium concentration HEg/m3 2.022 1.357 1.690
Pmr  Barium emission rate Ivh  1.508E-04 1.089E-04 lzanc.o "4
Mass of pollutant = 4.3 34
If below detection limits, replace 0 with 1. 0 0
Mn Chromium mass Hg 4.3 34
Cs Chromium concentration pg/m3 0.968 0.710 c.739
Pmr  Chromium emission rate Ibh  7203E-05 5.697E-05 6.450x10°%
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Plant: Miles

Sampling location:

Cobait
Cobalt

Cobalt

Copper
Copper

Copper

Lead
Lead

Lead

Manganese
Manganeee
Manganese

Nickel
Nickel

Nickel
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IT AIR QUALITY SERVICES validated 7/391
EMISSION TEST REPORT
TEST RESULTS
Test date(s): 1/11/94 1/11/94
Dry Gas Exhaust Qutlet
Run Numbers
Miles-PMM- iMiles-PMM-2 AVERAGE
Mass of pollutant = 1.6 1.5
If below detection timits, replace O with 1. 0 1
mass ng 1.6 <1.5
concentration ug/m3 0.360 <0.313 <C.3%7
emission rate Ib/h  2.680E-05 <2.514E-06 <2.597x0%
Mass of pollutant = 7.3 31
If below detection limits, replace 0 with 1. 0 0
maess ng 7.3 3.1
concentration Hg/m3 1.840 0.647 Lady
emission rate Ik 1.223E-04 5.195E-05 9. 713207°
Mass of pollutant = 2.8 2.5
If below detection limits, replace 0 with 1. 0 0
mass g 2.8 2.5
concentration Hg/m3 0.629 0.522 0.576
emission rate Ih  4.690E-06  4.189E-08 444904107
Mass of pollutant = 4.8 3.1
If below detection limits, replace 0 with 1. 0 0
mass Hg 4.8 3.1
concentration ng/m3 1.078% 0.847 0. P63
emission rate Ivh  8.040E-08  3.198E-08 6. 61901077
Mass of pollutant = 6.7 5.0
If below detection limits, replace 0 with 1, o 1
mass ug 8.7 <5.0
concentration ng/m3 1.505 «<].043 1,2+
emission rate Ibh  1.122E-04 <B8.378E-05 £9.79q10° 3
Cwle b H
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IT AIR QUALITY SERVICES validated 7738}
EMISSION TEST REPORT
TEST RESULTS
Plant: Miles Test date(s): 1/11/94 1/11/94
Sampling location: Dry Gas Exhaust Outlet
Run Numbers
Miles-PMM-1Miles-PMM-2 AVERAGE
Mass of pollutant = 57.0 250
If below detection limits, repiace 0 with 1, 0 1
Mn Zinc mass HE 57.0 <25.0
Ca Zine concentration pg/m3 12.808 <6.217 £ 9,013
Pmr Zine emission rate Ibh  9.548E-04 <4.189E-04 £¢. 9695077
cle by
Boe
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IT AIR QUALITY SERVICES validated 77391
EMISSION TEST REPORT
FIELD DATA
Plant: Miles Date: 1/11/84
Sampling location: Dry Gas Exhaust Qutlet Run number: Miles-F-1
Test time (start-stop): 1128-1328
Sample type: Fluoride Volume correction {cu. f£.): 0.000
Bar. press. (in. Hg): 30.75 Meter calibration factor: 1.004
Static press, (in, H20); -0.250 Data interval (min.): 2.5
Filter number(s): NA Nozzle dia. (in.): 0.323
Stack inside dia. (in.): 48.00 Meter box number: FT-4
Pitot tube coefl.: 0.84 Number of traverse points: 24
Total H20 collected {ml): 42.6 % CO2 by volume (dry): 2,0
% 02 by volume (dry): 19.4 % CO by volume {dry): 0.0
Sample Gas meter Velocity Orifice drop
time reading head actual Stack Dry gas meter
(min) (cu. ft.) AP AH Temp. temp. (°F)
0.0 884.118 | _(in. H20) (in. H20) (‘F) inlet outlet
2.5 0.240 1.02 247 40 40
5.0 0.250 1.06 249 42 40
1.5 0.260 110 250 42 40
10.0 0.280 1.19 248 43 40
12.5 0.280 1.19 248 44 40
15.0 0.290 1.23 250 45 41
17.5 0.290 1.23 250 46 42
20.0 0.300 1.29 250 48 44
2.5 0.310 1.33 250 50 44
25.0 0.310 1.33 252 52 44
275 0.300 1.29 252 52 44
30.0 0.290 1.24 252 56 44
32,5 0.370 1.57 262 50 48
35.0 0.390 1.65 264 50 48
3.s 0.380 1.61 263 51 48
40.0 0.380 1.61 263 51 48
42,5 0.400 1.70 262 52 48
45.0 0.430 1.83 262 52 48
47.5 0.460 1.97 258 54 48
50.0 0.4650 1.97 258 54 48
52.56 0.470 2.04 248 54 48
55.0 0.440 1.92 244 54 48
57.5 0.440 193 240 54 48
60.0 921,924 0.420 1.87 236 60 50
60.0 37.808 0.352 1.51 252 50 45
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IT AIR QUALITY SERVICES validsted 7/391
EMISSION TEST REPORT
FIELD DATA
Plant: Miles Date: 1/11/94
Sampling location: Dry Gas Exhaust Qutlet Run number: Miles-F-2
Test time (start-stop): 1810-1626
Sample type: Fluoride Volume correction (cu. ft.): 0.000
Bar. press. (in. Hg): 30.68 Meter calibration [actor: 1.004
Static press. (in. H20): -0.250 Data interval {min.): 2.5
Filter number(s): NA Nozzle dia. (in.): 0.323
Stack inside dia. (in.): 48.00 Meter box number: FT-4
Pitot tube coefl.: 0.84 Number of traverse points: 24
Total H20 collected {ml): 40.6 % COZ by volume (dry): 1.4
% 02 by volume (dry): 19.4 % CO by volume (dry): 0.0
Sample Gas meter Velocity Orifice drop
time reading head actual Stack Dry gas meter
{min) {cu. ft.) AP AH Temp. temp. (°F)
0.0 922132 | (in. H20) (in. H20) F) inlet outlet
2.5 0.330 1.44 242 50 46
5.0 0.350 1.52 241 50 46
7.5 0.370 1.61 241 52 45
10.0 0.370 1.61 242 52 45
2.5 0.360 1.57 242 52 46
16.0 0.360 1.57 241 52 46
17.6 0.360 1.57 241 52 46
20.0 0.350 1.52 241 52 46
22.5 0.350 1.52 241 &2 46
26.0 0.380 1.57 240 52 44
27.5 0.360 1.57 240 52 44
30.0 0.350 1.53 240 82 44
325 0.320 1.40 240 50 46
350 0.310 1.35 240 50 46
37.5 0.320 1.40 239 50 46
40.0 0.320 1.40 239 50 46
42.5 0.310 1.35 240 50 46
45.0 0.340 1.49 239 50 46
47.5 0.350 1.53 239 52 46
50.0 0.350 1.53 239 52 45
b2.5 0.380 1.66 239 52 46
56.0 0.370 1.62 238 52 46
57.5 0.370 1.62 238 52 48
60.0 960.237 0.380 1.67 237 82 47
€0.0 38.108 0.350 1.53 240 51 48
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IT AIR QUALITY SERVICES validnted 77391
EMISSION TEST REPORT
TEST RESULTS
Plant: Miles Test date(s):  1/11/94 111/94 1/1/04
Sampling location: Dry Gas Exhaust Outlet
Run Numbers
Miles-F-1 Miles-F-2 0 AVERAGE
o Net time of test {min}) ~ ceen 60.0 60.0
NP Net sampling pointa  ~ eeeeeee 24 24
Y Meter calibration fagtor = e 1.004 1.004
Dn Sampling nozzle diameter {in) ———— 0.323 0.323
Cp Pitot tube coeflicient e 0.84 0.84
AH Average orifice pressure drop {in. H20) e 1.51 1.53 .52
Vm Volume of dry gas sampled R— 37.806 38.105 37,956
at meter conditions (cu. ft.)
Tm Average gas meter temperature (°F} - 47.4 48.6 4v.0
Vmstd Volume of dry gas saampled crsones 40.737 40.874 HOo,¥06
at standard conditions (scf)
Vie Total H20 collected in impingers e 42.6 40.6 Hi.6
and silica gel (ml)
Vwstd  Volume of water vaporat =00 e 2.005 1.911 .95y
standard conditions (scf)
Bws Percent moisture by volume, as measured S 4.69 4.47 H.5¢
Percent moisture by volume, at saturation mameem 100.00 100.00
Percent moisture by volume, used in calculations nmoren 4.69 4.47 4.57
Fmd Mole fraction of dry gas snennss 0.953 0.955 onS
% C02  Percent CO2 by volume (dry) e 2.0 14 17
%032 Percent 02 by volume {(dry) ——— 19.4 19.4 19.4
%CO Percent CO by velume (dry) ——— 0.0 0.0 »
%N2 Percent N2 by volume (dry) menene 78.6 79.2 ¥~
Md Molecular weight - dry stackgas = e - 29.10 29.00 29.05
Ms Molecular weight - stackgas 00000 e - 28.58 28.51 1¥.55
Pbar Barometric pressure {in. Hg} aemnee 30.75 30.68 30.72.
Psi Static pressure of stack gas (in. H20) eeees -0.250 -0.250
Ps Stack pressure - absolute (in. Hg) e 30.73 30.66 30.70
Ts Average stack gas temperature (°F) neeenma 252.4 240.0 246, 1
Cale Lr
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IT AIR QUALITY SERVICES validuted 77391
EMISSION TEST REPORT
TEST RESULTS
Plant: Miles Test date(s):  1/11/84 1/11/94
Sampling location: Dry Gas Exhaust Outlet
Run Numbers
Miles-F-1 Miles-F-2 AVERAGE
Vh Average square root of velocity head (in. H20)  --rev 0.5897 0.5910 0.37304
Vs Average stack gas velocity (feet/sec) e 38.14 37.98 3¥.06
As Stack area (sq. in.} 1809.6 1809.6
Qs Actual stack flow rate (aefm} e 28759 28634 27,6017
Qsstd  Stack flow rate - dry (8cfm) e 20866 21146 Zl, 006
180 Percent isokinetic emane 71.9 1.1 rdtt-3
Mass of pollutant = 64.0 55.0
If below detection limits, replace 0 with 1. 0 0
Mn Fluoride mass mg 64.0 55.0
Cs Fluoride concentration gridscf 2.424E-02 2.076E-02 z.25xlo"%
Pmr Fluoride emiasion rate Ib/h  4.336E+00 3.763E+00 H.050x 0"
Calehy
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NOx CALCULATIONS

P - P
Equation 1: V. = 17,647 x (Vf - 25) x (—E—————)
s T + 460

) (Pb - P )
T + 460/,

£
Where:
VS = Sample volume, ml
Vf = Flask volume, ml
-Pb =_Barometric.pre55ure, in.Hg .
P = Flask pressure,'in.Hg
T %‘F}ask temﬁerature, °F

Note: _Sybscripfs.ffahd‘i-indicate fihalfand'{niti§1;:respective1y;-___

522.5 x Py

X -

.‘ . .. - X
Equation 2: CNO = .
X v
S
- Where: . _ _
": Cyo. = NO, concentration, ppm y

n.

PNox microgfams NO*. ug

6.243 x 107> x Pro
Equation 3: Chn = ' X
- NO, v

S
Where:

Cl

NOX = NOx concentration, 1b/dscf

Equation 4:. FNO = C&Ox X Qs x 60

X std
Where:
'ENOx = NOx_emisQion.Fate, 1b/h
ds . .= Volumétric flow rate, dscfm -
std- S _ :

CA-17

L «-'I'EJM
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APPENDIX C
FIELD DATA

INTERNATIONAL TECHNOLOGY CORPORATION




( B INTERNATIONAL
] TECHNOLOGY

I
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PRREVE ettty

DATE| / Jo| v

CORPORATION NO.

DAILY LOG

SHEET / OF /

FIELD ACTIVITY DAILY LOG

PROJECT NAME A7,/ ¢ PROJECTNO. 3 /3L 7¢ - ¢

FIELD ACTIVITY SUBJECT: Sty Day

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:

)ld 3‘,77\) Arrive © 0990

Met Alice Webbe,-

Hod health & sately ér:'c-F/'nj

She Mgn‘f‘:'anf/ Fhat rca,go/o’v'nj may noef be ;47‘:8

Ck‘/ ;f—ﬂ.#@ }/ _ /V& /aja/e/} o 5//{ /“.A.’-/S a* Ay /?(/C/
Mo Kok ’O/A.fes /ﬁ/f'cc wWe bber fdl// she wod// hav e

Ffived
/)’fja-/) Xef'.‘yf # C'A./I-A/l.fél'aﬂ_r

/30e  Frains se¢? § fores cal &
1380 Talked fo MaranFeqsance //-Ae/ carsd Fhey ¢ ouv/s
}M-VC ;CQ-FFD ,J“ﬂj ‘F:,%/ /'ﬂ M Or n IQ’IJ

(’o:/// pvot locaTe /_4/-'-66’ Uebﬁen/u;?/ cal/ JaFer

B¢ 4o off ste & juco

:. - L -.., v LY ‘ | N - ‘. : . ; . 1

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
QOTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

S’Cw%/a/o'nj vasafe

. | WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

cold § c bpa

IT PERSONNELONSITE. e omp/

SIGNATURE Iy GJ. ﬁ DATE: /-~ /&-9¢
7 7 o

At as




INTERNATIONAL DATE
zr- mTECHNOLOGY gOATE| 4 (/1 |34
* CORPORATION % |NO.

&[sHeeT /  oF

;" FIELD ACTIVITY DAILY LOG
" PROJECT NAME /V)f'/é’c PROJECT NO. ;/Jéli‘ - L

FIELD ACTIVITY SUBJECT: 04y ; Tectinn
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS':,
Dec + TN Arrive on scfFe @ OF/0

chv'ﬁco/meP 'P:'n:'sheaf j ﬁCcef:?“,l/{
~ | Workaers taking ofF por? caps (ok @ o¥3c)

L | Began PlatPorm set-vp

[ Teff/'r)}
A Tes? ﬁuu# Star7 ff‘a,;
( |raer/mm  miles -m- 140 134 Y
FlovRiog  miles-F - ( H 2% /3.2:1;;
skt miles-m-x /%29 /77
Flovalpi? miles-F - 2 X% 16256
| Tests com’afc'f'e @ [17/2

ge ¢ Twv off site @ (745

H R,

. -

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

2 Se &‘Fffa//r}q) /‘e/s'a/'r'ea/

"

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:

|
[" COIDIC.Iau
|

[IT PERSONNELONSITE: ) ¢ TN

EIGNATURE & - DATE:
reg GAA ufry

3I2TA.T-B8
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INTERNATIONAL OATE
TECHNOLOGY g [ /2 19¢
CORPORATION > [no.

Slsneet | oF |

FIELD ACTIVITY DAILY LOG

PROJECT NAME M, [¢s PROJECT NO. 3 /3 £7¢/ - [

FIELD ACTIVITY SUBJECT: H 4y 2 Te.r-/,‘ng

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS:
OC dgNV Arrive @ O7¢S

Me?t Alce e bber
S)'C ‘n€orm ea/ m©e€ ﬂa—'f- nvox Nf.f'l(dr/f /V'l (om,ﬁaunc{_r Yes7

was svpposed to ke rumw on //”/‘7‘/ .

Lt is not possable 7o switch back at This Fome
T cauﬁeo/ scol Fyf/omj [P.'#_c. o(-‘(.‘ce)) He i's ya/'ng 7o ck
U;\Qn +the f’&w-f- w;“ (e‘h)fn/ Jo non A, aamyadnf-\" d..né/
Coordinante with TP C’once.fﬂr'nj :clrea/u/,'y.

T called T.P Yo  pform,
6‘0""5 ahead v T N opo ff;f,;q} s Th /]/‘_2 Com/;aunJS

TeS‘h'nj
M =P ox -/A q{l./ ~-754
m~pnok=2R (0lf~1059

fegan tear down
tnl ked Fo Aliee Vebers
She it coptact Scoptr Furlond when che #nds oo7

When TFhe can rvn oﬂ(/ Now fes e
TV ofL 7%, %¢ /390
TC 6fF s,7¢ 1330

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS.

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS:
fc. o 'ﬁ Far /o A',

CO()/ ) ﬂd-i'n l'ﬂj
John VProhas KLa

IT PERSONNELONSITE: & J/V

SIGNATURE g)w' DATE: / /2 -94

327A.7-86
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

20

)
o
I

—
o

r—

o

| | |

STACK DIAMETER = 0.30 m T0O 0.61 m (12-24 in.)

0.5 1.0 1.5 2.0 2.5
50 T T T T T T T
40 - -
30 |- STACK DIAMETER > 0.61 m(24 in.) ]

16
12

T &8 S

I | i |

MINIMUM NUMBER OF TRAVERSE POINTS

2 3 4 5

6 7 8 9 10

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE B)

® FROM POINT OF ANY TYPE OF ’
DISTURBANCE (BEND. EXPANSION, CONTRACTION. ETC.}

ir—;olsrummcs

| MEASUREMENT
- =- SITE

p— o ——er- > -]

ISTURBANCE

S

TABLE 1-2. LOCATION OF TRAVERSE PQINTS IN CIRCULAR STACKS
(Fraction of stack diameter from inside wall to traverse point)

Traverse
point
number
ona Number of traverse points on a diameter
diameter 4 6 8 10 12
1 0.067 0.044 0.032 0.026 0.021
2 0.250 0.1486 0.105 0.082 0.067
3 0.750 0.296 0.194 0.146 0.118
4 0.933 0.704 0.323 0.226 0.177
'5 0.854 0.677 0.342 0.250
6 - 0.956 0.806 0.658 0.356
7 0.895 0.774 0.644
8 = 7 0.968 0.854 0.750
3 0.918 0.823
10 0.974 0.882
11 0.933
12 0.979
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FIELD AUDIT REPORT: DRY GAS METER
BY CRITICAL ORIFICE

pate: | L0 -S4 cLIENT: M85 Lab

BAROMETRIC PRESSURE (P,_. ):3B\3¥ in.Hg METER BOX no. F[- 4

bar
ORIFICE NO. 3 pRETEST ¥: [.Q0¢  ave (43  in.K,0

ORIFICE K FACTOR: 5-4§3 x (0°F aupITor: T, Neese,
Orifice Dry gas Temperatures Duration
manometer] meter Ambient Dry gas meter of
reading reading Tai/Taf’ Average Inlet Outlet Average run
S TR Tar | Tii/Tiger | Toi/Tof ain
in.H,0 ft? °F °F °F °F
20 222 120 lso 146 L H0 (g
£33, b | 30 M b
Dry gas Vm Vm Y Audit
meter std’ act’ Audit, devia- AH@, AH@ Devia-
Vo ft? ft3 ft3 Y tion, % in.H,0 tion, in.H,0
53 | 1653 |lo0y %ued WY 4.5% | 2.06 0%
e 2 )
17.647(V_)(P + AH/13.6
v _ m’'‘ bar -
Motd = TT_+ 460) - 1659 o
A1
1203( 8 )( X )(P,..)
v _ bar _
mact = 1/2 -16r0l75 ft3
(Ta + 460)
Vm ' b
; - act | oo _ _Audit ¥ - Pretest Y _
Audit Y T g %Cl Y deviation Pretest ¥ x 100 = %,5%
5

2
Audit tHR = (0.0317)(aH)}(P_ (T, + 460) |:Y VTP, P AT Gﬂ =2.06 in.HO
m ar :

Audit Y must be in the range, pretest Y x0.Q5 Y.
Audit AHB must be in the range pretest AH@ *0.15 inches H20.
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INTERNATIONAL
TECHNOLOGY
CORPORATION
DIGITAL INDICATOR AUDIT
DATA SHEET
Indicalor No.ET*q Project No._ 313679 -6
Client (gb, Operzior_J. Netse
Date_1~{O~ %
Test Paint Mo, Equivalent Digitel Ingicator ¢ Differenge
Temperature F Temperature
1 Q | | o~
2 00 4 o
3 90 / 1S
4 %00 29 ed3

Percen: Difference Must Be Less Than or Equili

Percent Diffzrence:

o .

-(fguivilent Temperature - Dicita) Indicator Temnerature(iCa)

(Equivalent Temperature + 4630)




FIELD AUDIT REPORT: DRY GAS METER
BY CRITICAL ORIFICE

pate:  [-loq4 CLIENT: _ M. ]es
BAROMETRIC PRESSURE (pbar):goz% in.Hg METER BOX NO. ET-5
ORIFICE NO. 3 PRETEST Y: Q46 aHe {34 in.H,0
ORIFICE K FACTOR: 5.487% w /0% AUDITOR: TN,
Orifice Ory gas Temperatures Duration
manometer| meter Ambient Dry gas meter of
reading reading Tai/Taf’ Average Inlet Outlet Average run
M. [ VifVes Tar | TiTier | ToilTorr | Tme i
in.H,0 ft3 °F °F °F °F °F
q- (18| %o o L4 4N 0
[o 3 t/‘/ \ fQﬂ,}
45¢, 3 | 20 43 45
Dry gas Vm Vm Y Audit
meter std’? act’ Audit, devia- AH@, AH® Devia-
Vi ft3 ft3 ft3 Y tion, % in.H,0 tion, in.H,0
19.6 {lbaed | 5845 | 935 | 1L 1306 v, 02
3.0
17.647(V_)(P___ + OH/13.6)
v - m’‘ bar - L 9¢
Mstd T, + 460) 16. 947 ts
S04
1.2+
1203( @ )( K )}(P,..)
' _ bar T
mact = 1/2 = fS g"g fta
(Ta + 460)
i .
Audit Y = act . :9%5 ¥ deviation = Audit ¥ - Pretest Y x 100 = /.16
Vm Pretest Y
std
. LY so4 7% 2 , ¢
Audit AHG = (0'0317)(AH)(Pbar)(Tm + 460) [} (Vm)(Pbar CEVTAERY = J, 3 in.Hy0
sf. 22

Audit Y must be in the range, pretest Y +0.05 Y.
Audit AH@ must be in the range pretest AH@ :0.15 inches H,0.
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INTERNATIONAL
TECHNOLOGY
CORPORATION
DIGITAL INDICATOR AUDIT
DATA SHEET

Project No._313674~(

Indicator No B T-5

Operzior 1, N e@L,

g

L.

1

-

~ - l . Lo A,-,‘

Client Myley tab

Date_\i~t10 ~C1‘q:.

Test Point ~o. Fquivaltent Digital Ingicator % Difierence
Temperature F Temperature T
1 O &y Q
2 (elv)] a8 . 36
3 200 200 o
4 %00 9% 23

~

Percen: Difference Must Be Less Than or Equel To .55

Perceny Difizrance:

-{Fauivalent Temperature

- ioital lndicator Temperature)(ICQ)

(Equivalent Temperature + 460}
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DRY MOLECULAR WEIGHT DETERMINATION

COMMENTS: \Q nm.\

oaTe _L- {1-Gd

SAMPLING TIME (24-hr CLOCK)

Lo

vest no Mie4 - M-

- 1350

onDry (Gas Exhawder Sinck

SAMPLING L
SAMPLE T gv_im%ﬂmc. CONTINUOUS)
OLSAY

ANALYTICAL 0D

AMBIENT 45193@_” oX

RY

OPERATOR

ORSAT LEAK CHECKED_ 3~

INTERNATIONAL

TECHNOLOGY
CORPORATION

e e e

1
RUN 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL .
GAS READING | MC7 | ReAoING | ' | READING NET | VOLUME Mg, b 1b-mole
o 2.0 |Ro 20 2.0 2.0 44100
02(NET IS ACTUAL 0, . \ "
READING MINUS ACTUAL | m\ al Vv / N\ /100
€0, READING) 7 L4 ‘* 7 9 /9.
COMET Is ACTUAL CO VAL
READING MINUS ACTUAL /J 2 /300
0, READING) /1A
N2 (RET 15 100 MiNusS 2
ACTUAL CO READING) /100
TOTAL

ey
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City ﬁ /e Oorl4sore NS Date j-j)-93
Sampling Location _ DRy (0% Frbaws e Clock Time O F &S

Run No.  Pro 12¢ 1 Operator AN c¢ g TN

Barometric Pressure, in.Hg __ 200 7% Static Pressure, in.HZO PAY
Moisture, 3 S Molecular wt., Dry 2 3,/2 pitot Tube, Cp __. ¢
Stack Dimension, in. Diameter or Side 1 v —Side—m

-—

FIELD DATA CALCULATIONS
. H,0 HpO o
13‘1{55[ ( viﬁgil‘)“ STACK R LS
NUMBER 47}, tn.H,0 TEMP,, *F
l ’15? ns-t.‘M.fJ):u-——-?-m—-—)»w(—%——a
'{? . R ne 29,56
y . 55' A Y S .
= o P L 3 T, . 245 ks 70 *Rv (°F + 460)
L 2 54 b oep e 5P
N 1% FRCRE  x S N
2 L2
3 3 e 307
1 LAY =
3 T Voo Y74
L 1S /
i vs-ss.w-cp.-{a—pn‘,-;i-l—'a-
5 5
—
Vs-BS.QQI( ) x| Jx -b..-.-.__..._‘—.__..
LA 27- 3 ft/s a .
257 L r
A » ' ?
) 1t L]
Q = ¥, x A x 60:
qQ - x x 60
o - )ﬂ’fgq acfm
3 Myt ¢
Qs“d'osxl?.sﬂx‘rs-l {1 -—m—)
osstd x 17.647 x x {1 - 100
stw' dscfm
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CALCULATIONS FOR SELECTING A NOZZLE AND SETTING ISOKINETIC SAMPLING RATES

NOZZLE SELECTION

0-25 /5.02678 P, 0.5
P P TTT?‘jT‘E‘
Bwo*s (T-BWO)’ Dn,

T, °R| M AP | Pg, in.Hg Pb’ in.Hg | decimal |decimal Too °R| Cp jinches

705 (x| 3073 | 2075 | 0S| 9B | #sn|.gy). 322

-

4
. : _{ DOn selected
Note: Approximate AH = (Dn calcu1ate;) X AHa

II. K FACTOR FOR ISOKINETIC EQUATION

Md P

o4 2 2 a4 s
K=0n" Cp (I—Bwo) (850.5 AHa) N, P

bn, in.| Cp s I My | Mg 15?Hg 1ETH9' K
323 |yd| 05| 95 C.0] Fr4
370 gyl .08 ~| 45 q,7¢ FTs
I11. [ISOKINETIC AH CALCULATION
B =K ip ' for 7= R

5
If desired, a calculator can be programmed to calculate AH during a test by

storing the K value calculated above.

1. Program: GT0 000, LRN, 2nd Lbl, A, CLR, RCL, 1, X, (, RIS, +, 4, 6, 0, ),
(y Rfs, +, 4, 6, 0, ). x, R/S, =, R/S, LRN.

2. 'Store K in Register 01,

3. Press A, enter “m’ F,press R/S, enter
press R/S, AH is displayed.

t, °F
°s> " ,press R/S, enter AP,

4. For next point, repeat step 3.

Note: To verify program let K = 10 t = 70°F, te = 250°F, 4P = 1.0, »AH = 7.46
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DRY MOLECULAR WEIGHT DETERMINATION

..:;:k, es {4k . .

paTe |- 11-S% YEST O (10S - M -,
SAMPLING TIME (24-br CLOCK) J4 2 =

samPLING LocATION DE_Sois Exhoudes Stadd

COMMENTS: \ N._~ 9.

INTEGRATED, CONTINUOUS)

SAMPLE TYFE(BAD) INTEGH

ANALYTICAL METHOD _OR.S A

AMBIENT TEMPERATURE

J N

OPERATOR

(¥

ORSAT LEAK CHECKED +—

RUN 3 AVERAGE MOLECULAR WEIGHT OF
acruAL | e | AcTua wer | ACTuAL - <oz_.m=qgm MULTIPLIER w;g”, Sm ﬁi _ma,_s
GAS READING READING READING g 12 to-mote

co, Y4 g d 14|

07 (NET IS ACTUAL 0,

reaoinG mnus acrual |20, [94 1209 iq A\ \Qn\ 210

C0, READING) | )

CONET 15 ACTUAL CO VAL

READING MINUS ACTUAL Yryad B/100

0, READING)

N2(NET 15 100 MINUS 7

ACTUAL CO READING) /100

TOTAL

— L L { R SR S e L ¢ A JOL3 WL j
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INTERNATIONAL
TECHNOLOGY
CORPORATION

PARTICULATE/METALS TRAIN
SAMPLE RECOVERY AND INTEGRITY SHEET

Plant _/N/ /e g Sample date_/-/ -3¢
Sample location_Qry Gas Exhaygcte p Recovery date_/-./-1¢
Run number__7. 125 = Pamam -/ Recovered by_ Q@ ( _
Filter number(s)__237p0/0 7 .
M TURE
- Impingers Condensate 1st 2nd 3rd 4th 5th
Contents Empty . _5%HNO3/10%H,0, KKMne, 5" Silica gé!
Finalwit/vol _\___ 9 5@1,1‘ g 6424 g gés g 203449 g
Initial wt/vol g 59/,6g S92l 9 435. 9 £70049 g
Net Gain =~ N9 _72.3 9 _ss3 9 /29 g _33449
Description of impinger water
Total moisture 12/.2 g '/I/M/‘f'f
ECOVERED SAMPLE pLé
Filter container number(s) ___0!945 R Sealed _ /"
Description of particulate on filter _\/eyy 1. 347"
Sample solution/rinse Sealed/liquid
container numbers level marked
Acetone probe rinse __ ©/2¥S A v
5%HNO3/10%H,0,
solution and
0.1N HNOj rinse 019196 A /
KMnO, solution
and rinse NoT YSEN
8N HClI rinse NOT pCED)

Samples stored and locked v~
Remarks _ABlanXs, Acetonme O/¥25H , IHHNGy B/4214

Z Y% Ko A% Ky s OI¥¢24A Pu Ll es LV ter iy 2372

2127192




E % Emission Testing Field Data

Plant and City Date Sampling Location ] Sample Type Run Number
Miles QPEBR m 1184 b\.-.\ Lyg h\krach\' ouT PARTY 14 M. hor AN
Bar. Stati Amb.
Operator(s) _u_.whm. _qu.._h. ﬂmﬁ:p Filter z,.::c‘a_.ﬁmv Probe Length Nozzle
(in.Hg) | (in.HO) |- (°F) and Type Dia.(in.) | Number
P & IV 206%)| =25 | A% | §37010% LET ¢S _320 |4 -lof
Moisture| Meter Meter Meter Cal. K Probe | Box (Therm.| Pitot | Imp. {Gas Bag| Gas Bag | Train Leak Check Train Leak Check Pitot Leak
(%) |BoxNo.| AH@ | Factor(Y) | Factor | Heat | Heal [ No. | No. |Therm.| Pump |Sys. Leak initial) final) - Check
(°F) | °F) No. | No. | Check | in.Hg CFM in.Hg | CFM__ | initial | final
S JFT-S| 13U | 946 [9.26]2% 250[¢ap (5359 |T49fwa | ¥ jfooal 5 |0vo0]| 7|
Sampling Clock Gas Meter Velocity Crifice Pressure Temperature (°F)
Traverse| liMe Time Reading Head* Differential Dry Gas Meter Pump | Gas Bag
}uo_a No.| (min.) (24-hr) (vm), ft2 (AP) {AH), in. HO* Stack Inlet Outlet Probe | Sample | pasin | Imp- Vac. Sample
: ' (Ts) nle utle Box inger | (in. Hg) | Data
0 | 1Yy29 1 94 7¥¢| inHO [Desired] Actual (Tm) (Tmo)
{ L5 102 1 40 mm 3. IEEEAPEXTANELA AKTE wu 200¢c
) 13 11992 [ (0. (e M 1299 mm.\ ) n.ﬂ sY (249 [2<3 $s %
3 1.5 117 DY 12128/ 12%20 | 6O sS 2523 mmv ST o Y
Y aL | t4<s 124, 5 L3 2.853 2 Y| 6C 2S A GO | ¥ \
5 325 1 .._P .3 2.¥3| %! 6?2 | S Wn ASY 62| 4 i
L 33 [so¥ ] 1 31 2701 AH4( 9 [ 47 m.mw £33 | 4 “
) 455 3 2,03 [A4( 10 | GO (245 4 gs | “
T 8 — BP0 £ D 171 -3 ] .00 B X 0 05X 0 5 4
b ¥/ ) ( 3 25 ¢
0 | ¢ 1579 3 2E 24 | TC el 835 257 % N Y
i 7.5 3 2. 34l 14| N\ t |25t | &58 Lo | 3 H
< |5 _w m\m 1547 8 220] 240 m A | RSY | 25¢ ) .w ..,.m_um
/ . (373 N w M S W) LT
«.A 2 9 1697 D2 2.3/ 240 |m~ 4 P;m &5Q Y 3 | 200,
] 975 21 2.9 wi (L sy Nwl.wl.mi Y 3 ¢
4 10y | 1o ld0 Y 240 123K 9@ SH [ogs{ [ o5% S50 | 3 (s
4 114.5 s 3 L Umhml m Sy 12%% | 25¢ 44 3 i
4 — e e Mm I 00
t . P o 3
{ 139 | toRb | bh 1432 m.m. | 258 5 1 ¥ T
9 134.5 ALbi230 Amm ST lAss | 263 5 Y vl
\ TEERITE) Pb%ﬂpuo ST lAss | sy s 'S Evn |3
\ 197 § 2.5Y1239 | ¢ Am 2sal agh MW 4 _ &
W1 73e L 11% CISIA3Y oY | Sk 1a<q g 3

, 1.2, otC. Ooaams_m“

o

*Record pressure differentials to 2 signiticant figures, e.g., 0.015, 0.8

{continua on reverss, i necessary)

- “

( __ Lo L d Lo o 0 Lo o L . Lo s oo o S A B
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INTERNATIONAL
TECHNOLOGY
CORPORATION

PARTICULATE/METALS TRAIN
SAMPLE RECOVERY AND INTEGRITY SHEET

Plant M. les Sample date___/-//-9#
Sample location Dry (as EFahawster Recovery date_ / -// - ?¥
Run number__ M, les -Pning = 2 Recovered by__# ¢
Filter number(s)__ 2370/ &
MOISTUR
Impingers Condensate 1st 2nd 3rd 4t_p. 5th
Contents Empty  _5%HNO3/10%H,05 A KnS, Y SiNca gél
Finalwtvol \ g (55. 6 g L70oS Q 564 9 1380 4 g
Initial wt/vol g L0l 9 G12.1.9 47L.L g 7os. 0 9 g
Net Gain g Y55 o _<s1¥ 9 (4% g _33 a / ‘g
Description of impinger water (e
Total moisture ___/¥4. 7 9 e
RECOVERED SAMPLE /71

Filter container number(s) _ O/ 9 ¥ 78 Sealed __ .~
Description of particulate on filter ___ (/e » ¥ Iy 47

Sample solution/rinse Sealed/liquid

container numbers level marked
Acetone probe rinse On47 4 v
5%HNO3/10%H,0,
solution and
0.1N HNOj, rinse 01748 A v
KMnQO4 solution
and rinse NoT Used
8N HCl rinse Not Used

Samples stored and locked Ve
Remarks

2127192
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FLOVRIDF
PARTHEHEATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant /17.'/65 Sampie date /-//-9¢

Sample Tocation @rly las FrhuvsTeys Recovery date /-//-9¢
Run number pg,/es - K~ -~/ Recovered by Af

Filter number(s) PAHPER M. T,

MOISTURE
Impingers Silica gel
Final volume {wt) 231 mi{g) Final wt Al b g
Initial volume (wt) 200 mi(g) Initial wt 200 g
Net volume (wt) 31 mi(g) Net wt 1.6 g
Description of impinger water cQgﬁ 20 % spent
Total moisture l{'?. £ g A6
1 /14/94
RECOVERED SAMPLE
TN
Filter container number(s) fyer M.T. Sealed PULY ConTminmizg

Description of particulate on filter _ Mgme Visalble

Probe rinse Liquid level
container no. 01950 /B marked v
Or Ho blank Liquid Tevel
container no. 019524 marked e
Impinger contents Liquid Tevel
container no. 019508 marked v
Fller  blank Liquid level

container no. S 28

Samples stored and laocked

marked

N

Remarks

Received by

LABORATORY CUSTODY

Remarks

Date
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PARTHECUEATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant /'14:/€§

Sample date _/-//-9¢

Recovery date /-/4/-44

Sample location _fry C4S Echauster

Run number M,/leg¢ ~/F ~ X

Recovered by G (

Filter number(s) PAPER N .T_

MOISTURE
Impingers Silica gel
Final volume (wt) 230 mi(g) Final wt 210.6 g
Initial volume (wt) oD mi(g) Initialwt __ 2.0 g
Net volume (wt) 30 mi{g) Net wt 12,4
Description of impinger water cQaa. 22 % spent
Total moisture 49,6 g “BLe

Filter container number(s) Pfaper M.7,

i 14744

RECOVERED SAMPLE

In
Sealed Pely Confacnes

Description of particulate on filter _ Alone V.iamid/e

Probe rinse

container no. Qs A
GOk 1959 A
o™ 014518
EARLY  s9safp

Samples stored and locked -~

Liquid level

marked L/,
Liquid Tevel
marked v/,
Liquid level
marked ,/f
Liquid level
marked wip

Remarks

Received by

LABORATORY CUSTODY

Date

Remarks




IGO0 oL AV +¢FV

Zol ool g - Uh . TG | 050lld
LS I S 1 wﬁ 74k ys b bl 9] Aol
2] YA N2 2 W S A N 1 ot I+ N A XA
A2 A2 374NN &5, CC | 9oyl oKX | MoTVET -V
%0 5] 5. 1] Ly 5z | Shior]  _Vz| BSE|G
: vy - P ; I
To [ o] he | bul Uhl 1< BL0L 9L plikD
9 LIl Zel bl 1l [ TAIUE[ 2z Z| brbhld
IO A S 2 WA e 71 T irpll Fo] o\l [HPN-W
B4 ul BH ‘u 614 "W By w ' . )
ASER 1931 .mw,_ w ﬁ_,mﬁ e 53 1537 . %&MWMQ_.V_H_ n__cm%bm«.ﬁ m.o_,mw_w.?.., Amﬁw zﬂm
39NSSIYd NSV TN 3UNSS3IYd NSV IVLLINY 40 INNTOA SV AdWVS
6H “w 09 38 ‘JYNSSIUC DIHLINOHVE TVYNIS m e ‘IINATOA INIOV3Y
B "w \N 2 "IUNSSIHd DIHAIWOHYE .J<Ez_ s N ‘HOLVH3dO
7% - Cl- 1 '31v0 ABLIAYGXF SHTAv] INOILVOOT ITIWVS
bR ﬂwéﬂ.-.._xm "ALID DiTRESR APy ANV
133Hs vilva ai3id 3aiXo NIDOHLIN _
, S L ‘ e = [ L= L VI G SR R s B OS 4 B \




WBALE YO

— t— L |

— jo | abed
/70t 2k "ON U3WNoI0(J 3ouaJajay

L e

»QH0J3d AQOLSNI 40 NIVHI

ANV 1S3N03d SISATYNY

L

DI SRS B o

82 ‘Sjuzuwiwo))
mE_._- (uoneyyy /eumeubic) _ . Puw [uonenyy /sumeubc)
‘;eq Aq panedey g ejeq Aq paysinbuisy ‘£
Buly {uonayyy /eumeutis) L ) Buwn {uenenyy /sumeubis)
2 ] \ ‘8eg _—Apanaoey 2|7 e . A Aq peysinbuay ‘2
(o]
m \M WE_I_- uoneyy /eumeubs) gb N \ nmE_ F v \q,\—‘o {uonsiypy s aumeubis)
m b W& m..._mD g zwm Aq paniaoay | Hé-€7-1 =eq Q&H 3 & ND 2 AQ paysimbuiay "}
= T T Ea&ﬂ IRET L GV T T TR Y sz:m . [ELIJON
m sz 19A87 OO gz ‘paJinbay swi} GnoJeudn 1
gl('sow) - T BAIYSJY \._nm._ Aq |esadsiq i) auey] 01 uumay ) umowun ) g uosiod \ﬂ.f W] UIXG &m ajqewwied [} pJezeyuoN
5 gz -l8s0dsiq ajdweg vz :001BIYIUBP| pJezeH 8|qQissod
£ ¢z ‘8UONONAISUY| [BI193dG
P
® j wuw.nﬂ ie-7rf BFETF RV WG %5 | Gheh!I O
3 - A L A LR L I A Y,
3 R T e = -
. W St pw , I T pEI
_luﬁwf .@v\ MMH“ n_‘.rot .Wo \ 15 Ty N}\.
3 S
G BHLT) AT ot eyl o pirigovy | E IR0
Fe/kif gag p yAREAl dLhelo
W~ 374
a8 e - . \u\\\u\x&f gSshelO
m A gal LMQ - A a hﬁxﬁ\h&&lqpa_s.ﬁ
g i 9] |, sewo! | frb-t/-1 5 25erp 170 wvep i 9h6i0
g o AR T ZoAT | A7 INY V[ HSAEIO
> sroes ) mrid = 3] N
"ON pooeY weaBoig sapenses| ewnjop|  edAL pe3oe||o odki/condioesg Jequiny
22 lesodsig gz Bunsa) peasenbay 61 d | eidweg) Joupiogl  ewyl/eeq ) "idweg p1 9ldwesg
s - N JE—— —_——
g T ANIT §3d Y3INIVINOD 3INO —aneq) Modey peunbay
w Sowg - v Qﬁ T T T 6L ON nahepn/aswae) “Mrpap 2§ A o ON J48pJQ BSeydund
3 S u% D Q 0103 H10day " 57vIg T, euoyd/ieuog weloud 6 Syt T sebeuen eloud
o - R s - s
m ) o T T ATpOaL7 sy T o 0e0] qen - LT |-{N £ ¢ ON J8qua] Woud
2 . - TS/ 7T PV g uoneunseq gen AL u% 2 SuaqUIBIA| wea] ejdweg
W WD U%R L g TR E /- T, 3ea wawdiyg sajdweg 7 \u\waﬂ\m\% oul v 'ON /8wep] 198loug

NOLLYHOJIOD
ADOTONHOIL
TYNOLLY NYALNI

SR i I

L.




161/ ¥YOW

w B B L R
jm
2
< o
2 ~
§ p7 \% STy : <
m 50" . /1t .7 o % ,\ .\Q\q Wx&%\wQQ “.
M ) t 1y " 1 Q\\V H
.m ' " ' SR Q&m m.
& a 0" “ o iz g
“y I i [ 4, T U k o
/ ' ... ‘e vl SN
_wwu [ -61\ . &smiv\\ﬁm \M LW\.\ .\M
3 : . b ﬁ\‘wm‘ 2 L ‘ o/ ' zZ _ w.,.
w \_wmv\ﬂ\v\w.?vm.u_w s el N HeT IO, \dwwﬂx A=l YSpra WA gy 9 2
=2 L < sl 10 .
* v Trated | po-n-s N )T I Tse T |IF
: » i | hors | Fo97 rzpom | XWHIT 0% I
m mxmm ..ﬂ..“ah \. dvp § 2578 b\ﬁh.mnvﬂ\dl
=1 ] 104 SIS Auluy § Prés
m QJW H LAt aeas| Ab-1/-1 ,.h\\t\s\\hu rIeidw y .ﬁ\thk - S0 i
AjET WL )
1 AN il i o LA o S R S A
E . ’ \b v,
gyl o4 - % | hedL ] },&.w W | 9 Cehlo
o twinifi e d AN TR k%ﬁ%,ﬂ\ﬁq\ YSeno
3 ‘ON pJodey adieoey ) weBo.ig enpentos | ownjop odA] Ppu320||0) aaa,._.r\coanr.onon dequinp
m 2z lesodsig 1Z uo uorpuo) oz Bunsey peasanboy 6194d  [g1opdureg |/ JOuEIU0Y |g, owil /a8 51 eydweg , piodweg
- 1 ¥ U 8 . ’ .
Al - </~ / ®11.g wawdiyg saidweg = S N@.w \.W; ‘oN 199loudg i s.irf.: = .mh L\\&\ auwep 103lodd
T 40z abed  ,('3u0d) QHOIIH AQOLSND 30 NIVHI B v v vt
L sk /2 og ON JUSWND0(Q 80UaJaysy GNY 1S3N03Y SISATYNY

"~ TVNOLLYNAILNG

O SN ey SRS EE

PP SO S S GEEUH Y CUUNS S SRS ST G ST U U A




AR

(Amaesosy § sy Vo

L

/

SlUSWWOD 910 'Z'L '99°0 'S10°0 “6'e "sesnByy 1u

ed|)ubys 2 o} sienueseyip einssesd prodsey.,

thT = FIERTEA
W4 3 44 ) \
FaV . P, i/ / . ] A .
V2| LR R7) 4 W e Y AR A WS 3 S W ) N LET TGO V7855 777 | S5 80 0%
T 21 =71 o Ui AR Lh/ &) MRS A Y KT 4 ik -Y i
o . 2 ’ ”
gieg | (B4 ‘w) | seBu xog _Ao_z.__.nw M__oc_.,_._“ (*1) BNV |peased oﬂqu._ ! NmM-NIH LR AN WY, 0 “ON V10
gidweg | oep | duy |UISOH| gdweg | ©904d wewlg | JOMH v '(HV) i (WA) {1y-p2) (‘u) | ON IO
Geq sen) | dwng 1819 sBD AIg lelvsseia ».umcI Bupeey P owy |osseesl
{3.Teinjeiediiey ainsseig eoyuo | AYOOI9A iolep sep wooi) | Budwesg
e T B I N I =" A B s — - m——
—|— 0000 |7 P27 |57 — | —iid] —] =] =0 — FIN RN IEEE
reuy | remur W40 OH "yl W40 ¥oeyD 'ON ‘ON (da) | (o)
eyd {reuy {renju yee 'shg| dwng |wieyl "ON ‘ON | leeH | 1eeH Jopey (A) 101084 @HV |'ONxog (%)
¥ee 10id Heyg wesq uest | yoeyp yeeyupesy | Beg sep |Begseny| ‘dwr | woug |wieyy| xog |eqoid ] ‘e Jelo | Jelew | selew |esnision
——— H & — D[ I 152 0F NC
J8QuINN Tul eig odA] pue {do} (R Ul | 151 Ul
uiue eqoly (shiequiny seyy ‘dwae) ‘sseld ‘55014 (s)iopesedp
8|ZZ0N QUi 2lelg deg
1 "
[-C?H- OTH UG TREST [ SO ~ YO ] ConTW |
JequnN uUny edi] edwes ) ©0/)e207 bujdwesg ejeq Auo pue tued
) DD Py Sunse] uorssyurg




i

)

GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City Ml\QS LQ\D

(\J Date |- XS'CN-

Clock Time AALD

Sampling Location g"rqgl(.
Run No. M-~ \/~7

Barometric Pressure, in.Hg 20, OX

Moisture, %

Stack Dimension, in. Diameter or Side 1 UKW

FIILO DATA

Molecular wt., Dry

operator M  SE

7
Static Pressure, in.H,0 _=(7, [

Pitot Tube, Cp

TRAVERSE YELOCITY

POINT

HEAD
WKUMBER (AP’). |n.H20 TEWP., °F

i

Y >
L 2206

23 ey
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vy

<29
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=87
53
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CALCULATIONS
H,0 H,0

moemax (1 - g + 18 gt

oo Pl — ) ¢ 18— )
ﬂ’ -

Tl - °F = R = {°F + 450}

Py =Pyt B U L6 g

!‘ . 1n. Hg
V-

V- BS.49aC -»{_w-l/ )

s - aCp1x AP 2 -v:ln:

v, . 8549 ( )= }x ]/__.;_._
I’ - : ft/s

l. . (484

50 s

Q =¥ = A =g

g - X 260

Q- win

0 e 17640 ?‘ ( nzo 1)

. al7, X (] -
st * T 189
0. . x 17,647 » x{] -
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Q - dscln
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INTERNATIONAL
TECHNOLOGY
CORPORATION

MODIFIED METHOD 5 SEMIVOLATILE
SAMPLE RECOVERY AND INTEGRITY SHEET

Plant J\)\\LQS LQb Sample date (75 A%
Sample location_Hack Recovery date /~/5-7¢4
Run number_M- Hy0-1 Recovered by A\
Filter type J
XAD-2 trap No.
M_O_LS_TJ.LBE

Impingers Conde sate 1st 3rd 4th
Contents H20 Em Silica gel
Final weight/volume %é'z % g 5880 g g _y{ﬁ,f 09
Initial weight/volume g 7. g id.0g
Net Gain g 2321 9~ 1709 _ 0% g 2.0 9
Description of impingdr conténts

Total moisture q g

b

ECOVERED SAMPLE '/3,/,,//.14
Filter container number(s) Sealed
Description of particulate on filter
XAD-2 container number(s) Sealed Foil-wrapped

Sample solution/rinse Sealed/liquid
container numbers level marked

Acetone/MeCl,
probe rinse
Toluene rinse
Samples stored and locked
Remarks

BORATOR 70D
Received by - Date
Remarks
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

| W
Plant and City \{ LZS '\,-Ca by - P‘)ﬁu XY pate |~/ Sqq
sampiing Location Stoc & Clock Time 0703

Run No. M-U/- | Operator T/\)j, St

Barometric Pressure, in.Hg S 0. rb Static Pressure, in.H,0 -0
Moisture, % Molecular wt., Dry Pitot Tube, Cp .84

Stack Dimension, in. Diameter or Side 1 98 ! %
| 0- 30" ymnomt{'@’"

FIELD DATA CALCULATIONS
H,0 H,0 .
TRAVERS( vy cracx T T
MUMBER (8P,), in.H0 TEMP., °F .
A-2,’ L'l} %§% "S.( ,l“' o )‘}a{ o0
i ; ;\f aaz‘ "
6 i
] o T R o
lqo ?}35 ") &h;' Ps . in,Hg
1O =
5 ) G55 v I
|
¥, + 85.49 x Cp x ﬁ.w_;i-;.'.a.
-1 Py 25— s
2y X /
7 ‘a-l.} \'5-85.19:( 1 ( I x 1——-—
“f oS .
g i §~d' }_531 v, - /s
LQ?) l'-'g:g ol'vs*‘s"@—;’
. 4
t] ) NS g - x x 60
(2. X2 3.2L i
Q‘ L] actm
- Ps "20 *
o“tulcsl‘?.“llr;l (l-w)
0‘3“‘ 211647 g —— g (1-—Tw——)
0‘“‘ . dicfm
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GAS VELOCITY AND VOLUMETRIC FLOW RATE

Plant and City MULRS LO\\D‘ EO\\_MTQ pate \-\G-94

Sampling Location Stacle Clock Time D135
Run No. M=V~ Operator S N

Barometric Pressure, in.Hg 2030 Static Pressure, in.H,0 - O, V'
Moisture, % ' Molecular wt., Dry Pitot Tube, Cp ‘%!;

Stack Dimension, in. Diameter or Side 1 L\_&"%

FIELD DATA CALCULATIONS
H,0 #,0
TeAVERSL ity arncx e x (1 -y o 18 ()
NUMBER “'s)’ """2° ) TEwe., °F
..L\L D D.‘D.é "t PaQl - ey ¢ 18—y}
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ITAS CINCINNAT! Method 5 Train Blank Data
Acetone Rinses and Filter

Plant: MILES
Density of Acetone: 0.7899 g/m! (pa)
5amplo Sample Liquid levet ai mark andior
Type Identifiable container sealed

Acetone YES YES
Filter t YES YES
Acetone Blank Container No: 01425A Lab #: 3223-AC6020
Acetone Volume: 112 ml. (vVa)
Date & Time of Wt. 1-19-94 10:30AM Beaker Gross Wt.: 98796.1 mg
Date & Time of Wt. 1-19-94 4:55PM Beaker Gross Wt.: 98796.5 mg
Average Gross Wt.: 98796.3 mg
Beaker Tare Wt: 98796.4 mg
Ca, {mg/g} = ma/{Va x pa} Beaker Net Wt.: -0.1 mg (ma)
Acetone Blank Value: O mg/g (Ca)
Blank Value Used for Calcuiations: 0.0000 mglg
Filter # : 9370028 Lab #: 3223-AC6021
Date & Time of Wt. 1-19-94 4:25PM Filter Gross Wt.: 3115 mg
Date & Time of Wt 1-20-94 §:00AM Filtor Gross Wt.: 3119 mg -
Average Gross Wt: 311.7 mg
Filtar Tare Wt.. 310.2 mg

Difference: 1.5 mg

Signature of Analyst : Wa)w’ Date: ]’Ql'q t

Signature of Reviewer: ;ﬁ; 2%25: éz Z Date: Z ég gf’Q

1 MSBLK . XLS
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ITAS CINCINNATI

Method 5 Train Analytical Particulate Data

Acetone Rinses and Filter(s)

Plant: MILES Run No.: MILES-PMM-1
Sample Location: DRY GAS EXHAUSTER Density of Acetone: 0.789% ga/mi
ample Sample Liquid level at mark and/or
Ty Identifiable container sealed
Fliter YES T YES
Acetone Blank Residue Conc, 0.0000 mgl/g Lab #: 3223-AC6014
Acetone Volume: 160 mi.
Date & Time of Wt 1-19-94 4:55PM Beaker Gross Wt.: 1075819 mg
Dato & Time of Wt. 1-20-94 8:15AM Beaker Gross Wt.: 107582.0 myg
Average Gross Wt.: 107582.0 mg
Beaker Tare Wt.: 107577.8 mg
Less acetone blank wt.: 0.0 mg
Acetone Rinse Particulate Wt.: 4.2 mg
Filter # 9370107 Lab#  3223-AC6015
Date & Time of Wt. 1-19-94 10:00AM Filtar Gross Wt.: 309.6 myg
Date & Time of Wt. 1-20-94 8:00AM Filter Gross Wt.: 3094 mg
Average Gross Wt.: 3095 mg
Fllter Tare Wt.: 308.0 mg
Weight of Particulate on
Filter: 1.5 mg
Woeight of Particulate in
Acetone Rinse: 42 mg
Total Weight of Particulate : 57 mg
Signature of Analyst: MW Date: |- - q’{—
Signature of Reviewer: MK_ Date: /A/ éﬁ/

MBA-F.XLS
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ITAS CINCINNATI Method 5 Train Analytical Particulate Data
Acetone Rinses and Filter(s)

Ptant: MILES

Sample Location: DRY GAS EXHAUSTER

Run No.: MILES-PMM-2

Density of Acetone: 0.7899 g/mi

I Bample Sample
Ty ldentifiable

Liquid level at mark and/or
container sealed

cetone YES

YES

Acetone Blank Residue Conc. 0.0000 mglg

Signature of Anatyst: LMM

Signature of Reviewer: &) ﬂ :z z :.

Lab #: 3223-AC6017

Acetone Volume: 168 mil
Date & Time of Wt. 1-19-94 4:55PM Beaker Groass Wt.: 1127494 mg
Date & Time of Wt. 1-20-94 8:15AM Beaker Gross Wt.: 1127497 mg
Average Gross Wt.: 1127496 mg
Beaker Tare Wt.: 112746.7 mg
Less acetone blank wt.: 00 mg
Acetone Rinse Particulate Wt.: 29 mg
Filter # 9370108 Lab#  3223-AC6018

Date & Time of Wt 1-19-94 10:00AM Filter Grogs Wt.: 3108 mg
Date & Time of Wt. 1-20-94 8:00AM Filter Gross Wt.: 310.5 mg
Average Gross Wt 310.7 mg
Filter Tare Wt.: 308.0 mg

Weight of Particulate on
Filter: 2.7 mg

Weight of Particulate In
Acetone Rinse: 29 mg
Total Weight of Particulate : 5.6 mg

Date: }’2 (- QL’L

Date: /A 7//¢ /

MGA-F.XLS
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INTERNATIONAL
m TECHNOLOGY
CORPORATION

ANALYTICAL
SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation

Attn: Mr. Brian Garls

Date:

February 03,

1994

Project Number 516

Thie is the Certificate of Analysis for the following samples:

Client Project ID:
Date Received:
Work Order:

Miles Laboratories
January 13, 1994
3223

Number of Samples: 15
Sample Type: Air

I. Introduction

Fifteen samples arrived at ITAS Cincinnati on January 23, 1994.
collected on January 11, 1994 and were labeled as follows:

The samples were

Client Sample ID

. o e e e

Lab Sample ID

Client Sample ID

——s e e g

Lab Sample ID

- e ot

MILES-PMM-1 COMPOSITE AC6024 6KB h-wox-1A AC6031
MILES-PMM-2 COMPOSITE AC6025 ZZ M-wog-i® AC6032
MILES-BLANK COMPOSITE AC6026 TG M-N0,-1C AC6033
10950A MILES-F-1 AC6027 ZA  A-w0g-D ACE034
109502 MILES-F-2 AC6028 XC A-MNCy-2A AC6035
10952A BLANK FLUORIDE AC6029 MN p-NOg-20 AC6036
109522 FILTER FLUORIDE AC6030 9KB m-N04-LlC AC6037

SHD n-NO,-2D AC6038

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. The data
will include sample identification information, the analytical results, and the
appropriate detection limits.

The analyses requested and the methods used are listed on the following page.

Reviewed and Approved by:

Kenneth Mueller, C.H.M.M.
Project Manager

American Council of Independent Laboratories
International Association of Environmental Testing Labotatories
Amerlcan Association for Laboratory Accreditation

IT Analytical Services ¢ 11499 Chester Road, Cincinnati, OH 452446 » (513) 782-4700 681 1 49
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Client: Miles lLaboratories

Work Order: 3221

013223086 IT ANALYTICAL SERVICES
CINCINNATI, OH
(513) 7824700

II. Analytical Results/Methodology (cont.}
* NOX; EPA Method 7A
®* Fluoride; EPA Method 13B
* PBarium, Cobalt, Copper, Chromium, Manganese, Nickel
and Zinc by Inductively Coupled Plasma Spectroscopy;

EPA Mehtod 6010

®* Lead by Graphite Furance Atomic Absorption; EPA
Method 7421

IIT. Quality Control

Immediately following the analytical data for the samples can be found the QA/QC
information that pertains to these samples. The purpose of this informaticn is to
demonstrate that the data enclosed is scientifically valid and defeneible. This
QA/QC data is used to assess the laboratory's performance during the analysis of
the samples it accompanies. All quantitations were performed within the calibrated
range of the analytical instrument.

IV. Comments

Due to an interferent in the sample matrix, the lead analysis was done by the method
of standard additions.

682.1.89
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Client:
Work Order:
01322304

Miles Laboratories
3223

IT ANALYTICAL SERVICES
CINCINNATI, OH

(513) 782-4700

Analytical Results, ug

Client Sample ID

SRSy ——

6KB M- MOy -

1 4

22 "‘\-UO"I&

¢ HM-UOg-IC

ZA M- MOy -

I3~

XC Wm-NOy,-2A

MN h-Voy-208

9KB M- NOg-2C

SHD M- Wis-2D

bee
2/4/ay

C046BA NOX BLANK

Audit 3080
T.V. 125

Detection Limit

Lab Sample ID

-

AC6031

AC6032

AC6033

AC6034

AC6035

AC6036

ACE037

AC6038

AC6039

Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

ND = Not detected above the reported detection limit

P L ]

131
119
125

62

100% Recovery

£82-1-89
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Client: Miles Laboratories
Work Order: 3223
01322303

IT ANALYTICAL SERVICES
CINCINNATI, OH

(513) 7824700

b e

Client Sample ID

e s e e i v e e S e e A

10950A MILES-F-1
10950A MILES-F-2

01952A BLANK FLUORIDE
01952B FILTER BLANK

Detection Limit

Analftical Results, mg

Labk Sample ID

AC6027
AC6028

AC6029
AC6030

Fluoride

- ————— —— ;-

682.1-89
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Client:
Work Order:
01322302

Client Sample
Lab Sample ID

Analyte
Barium
Cobalt
Copper
Chromium
Lead
Manganese
Nickel
Zinc

Client Sample
Lab Sample ID

Analyte

e R ad

Copper
Chromium
Lead
Manganese
Nickel
Zinc

ND = Not dete

Miles Laboratories
3223

IT ANALYTICAL SERVICES
CINCINNATI, OH

(513) 782-4700

Analytical Results, ug

ID MILES-PMM-1 MILES-PMM~1 MILES-PMM-2
COMPOSITE COMPOSITE COMPOSITE
AC6024 AC6024 AC6025
Duplicate
A 115-Pﬂﬂ"
-------------------------- Qv  mmmmmmemmema
9.2 8.8 4.0 6.5
1.6 ND .6 ND
7.4 7.2 r 3.1
4.4 4.2 4.3 3.4
2.8 - 2.7 2.5
4.9 4.6 43 3.1
6 7.3 &7 ND
56 57 57 ND
Cole by
aLe
Y
ID MILES-BLANK Method Blank Method Blank
COMPOSITE
Ace026 PBM1 1/25/94 PBM2 1/25/94
3.6 0.25 1.6
ND ND ND
ND ND RD
2.2 ND KD
ND ND ND
1.4 ND 0.35
ND ND ND
29 ND 44

cted above the reported detection limit

‘e

Detection
Limit

Detection
Limit

N g

682-1-89
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Client: Miles Laboratories

Work Order: 3223
01322305

IT ANALYTICAL SERVICES
CINCINNATI, OH

(513) 782-4700

Quality Assurance Data

Analyte
NOX
Fluoride

Barium
Cobalt
Copper
Chromium
Lead
Manganese
Nickel
Zinc

Quality Control
Standard Reference Solutions

Theoretical
Value

1.25
1.25
1.25
1.25
0.05
1.25
1.25
1.25

Percent
Recovery

107, 108
107, 107
105, 107
106, 105
98, 108
105, 106
105, 106
106, 107
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FoyhdRonas  ANALYTICAL

CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

T

IT Corporation Date: January 27, 1994

Attn: Mr. Brian Garls

i

r

L.

Project Number 516

This is the Certificate of Analysis for the following samples:

Client Project ID: Miles Laboratories
Date Received: January 19, 1994
Work Order: 3255

Number of Samples: 8

Sample Type: Air

I. Introduction

Eight samples arrived at ITAS Cincinnati on January 19, 1994. The samples were
collected on Janaury 15, 1994 and were labeled aa follows:

Client Sample ID Lab Sample ID
M-NOX-3A AC6216
M-NOX-3B AC6217
M-NOX-3C AC6218
M-NOX-3D AC6219
M-NOX-4A AC6220
M-NOX-4B AC6221
M-NOX-4C AC6222

M-NOX-4D AC6223
II. Analytical Results/Methodology
The analytical results for this report are presented by analytical test. The data
will include sample identification information, the analytical results, and the

appropriate detection limits.

The analyeis requested was NOX by EPA Method 7A.

o v

Kenneth Mueller, C.H.M.M.
Project Manager

Armerican Council of Independent Laboratories
Internctional Association of Environmental Testing Laboratories
American Association for Laboratory Accreditation

IT Analytical Services * 11499 Chester Road, Cincinnatl, OH 45246 « (513) 782-4700 6811-89
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Client: Miles Laboratories

Work Order: 3255

01325501 IT ANALYTICAL SERVICES
CINCINNATI, OH
(513) 782-4700

[ e =

IIT. Quality Control

Immediately following the analytical data for the samples can be found the QA/QC
information that pertains to these samples. The purpcose of this information is to
demonstrate that the data enclosed is scientifically valid and defensible. This
QA/QC data is used to assess the laboratory's performance during the analysis of
the samples it accompanies. All gquantitations were performed within the calibrated
range of the analytical instrument.

IV, Comments
Method 7A states that samples should not be held more then four days between

sampling and recovery. The samples were collected on 1/15/94 and received in the
laboratory 1/19/94 and recovered on 1/20/94.

682-1.89
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Client: Miles Laboratories
Work Order: 3255
01325502

IT ANALYTICAL SERVICES

CINCINNATI, OH
(513) 782-4700

"

Analytical Results, Total ug

Client Sample ID

M-NOX-3A

M-NOX-3B

M-NOX-3C

M-NOX-3D

M-NOX-4A

M-NOX-4B

M-NOX-4C

M-NOX-4D

Detection Limit

Lab Sample ID

AC6216

RC6217

AC6218

AC6219

AC6220

AC6221

AC6222

AC6223

Average

Run 1
Run 2
Average

Run 1
Run 2
RAverage

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

Run 1
Run 2
Average

-——— o —— —

120

£821-89
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Client:
Work Order:
01325503

Miles Laboratories

3255

IT ANALYTICAL SERVICES

CINCINNATI, OH
(513) 782-4700

--.--.---.-----I--.---------.-..I.----.------.I-.---.

Quality Assurance Data

Analyte

Audit # 3080

NOX

Quality Control
Standard Reference Solutions

Theoretical Analyticl
Value Value
125 mg/DSCM 129.0 mg/DSCM

129.8 mg/DSCM

Average 129.4 mg/DSCM

Percent
Recovery

103
104

104

682.1-89
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INTERNATIONAL TECHNOLOGY CORFORATION

APPENDIX E
CALIBRATION DATA




B

-———
|
i

1

APPENDIX E

CALIBRATION PROCEDURES AND RESULTS

E-1

Title: E-2
Date: 3/23/92
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Title: E-2
Date: 3/23/92

CALIBRATION PROCEDURES AND RESULTS

All of the equipment used is calibrated in accordance with the procedures out-
lined in the lity Assurance Han k for Air Pollution M rement Systems, Vol-
gme lIlL.* The following pages describe these procedures and include the data
sheets.

*EPA 600/4-77-027b.
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Title: E-2
Date: 3/23/92

Nozzle Diameter

Each nozzle used in these tests is calibrated by making three separate mea-
surements and calculating the average. If a deviation of more than 0.004 inch is found
between any two measurements, the nozzle is either discarded or reamed out and
remeasured. A micrometer is used for measuring. These calibration data are shown

in the following Nozzle Calibration data sheet(s).




s

AL
TT s
NQZZLE CALIBRATION
ciem_/M, /€5 Poject No._ 3/ 3674 -06
Date_/ -//-9Y Catbrated 8y D
Nozzie ID. D1 . 02 n 03 n &0 in. 0 avg.
S-jo7 . 3R2 [ 32¢ 323 -X-i c3a3
(=12} 32D [ 3270 370 L 00D . 3702
Where:
D1.23 = mozzke diameter measured on a differem diameler, in.

Tolerance = measure within 0.001 n.

80 = maximum difference in any two measurements, in.
Tolerance = 0.004 in.

D awg. = average of D1, 02 and D3




p—

t
LS

[ | o . ) [ |

-

Title: E-2
Date: 3/23/92

Pitot Tube Calibration

Each pitot tube used in sampling is constructed by ITAQS and meets alil re-
quirements of EPA Method 2, Section 4.1.* Therefore, a baseline coefficient of 0.84
is assigned to each pitot tube. The following pages show the alignment requirements
of Method 2 and the Pitot Tube Inspection Data Sheet(s) for each pitot tube used
during the test program.

*40 CFR 60, Appendix A, July 1989.
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Title: E-2
Date: 3/23/12

a1/ ' vat) a2
. [+ " e
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Lousnuomm.g B ; . T
TUBE AXIS __FLo ! FLOW

- — e T | S S Wt mereT— -

>0 _
(c) B (d) ‘\31

- >‘_. B2 (+ or -)
B
A -
Q D'ﬁh or -)
(e)

2

B

.
Q4 N

(f)

Types of face-opening misalignment that can result from field use or improper
construction of Type S pitot tubes. These wili not affect Cp as long as a, and a, are
<10*, B, and B, are <5°, zis <0.32 (1/8in.), and wis <0.08 cm (1/32 in.).
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TRANSVERSE

TUBE AX]S\

X -

FACE
= OPENING ™™

b PLANES '

(a) ENDVIEW

A-SIDE PLANE

| NOTE :
LONGITUDINAL | - — -
TUBE AXIS gD, N Pa {1.05
Lt B e
: - S - 3

0.48 cm < Dt < 0.95 cm
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Title: E-2
Date: 3/23/92

- V. N
AorB N\

{c)

Properly constructed Type S pitot tubes shown in: (a) end view, face opening
planes perpendicular to transverse axis; (b) top view, face opening planes parallel to
longitudinal axis; (c) side view, both legs of equal length and centerlines coincident
when viewed from both sides. Baseline coefficient values of 0.84 may be assigned to

pitot tubes constructed this way.
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PITOT TUBE INSPECTION DATA SHEET

Pilot Tube No. {')/? Date _/2/29/$3 Inspeclor /'/ ﬂ

wy 2 Ve ff2
degrees degrees degrees degrees
<10° <10° <5° <5°
D, P 1.05 O 1.50 Dy
inches inches inches inches
.37/ [-56 .39 5D
0.185 < Py <0.380 - - -
Y P Psin(Y) Psin(p)
degrees -degrees inches inches
/ / ‘02 02 )
- - <0.125 <0.03125
P P2 [Py - Pyl Meet
inches inches inches specifications
‘Y28 42/ .07 v
1.05 01 <Py <1.50 Dy | 1.05 Dy <P <1.50 Dy <0.010

Lower line in gach table is limits for meeling specifications.

Checked by % Date //19/74
7 i
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| PITOT TUBE INSPECTION DATA SHEET
- Pitot Tube No. __ A/ / Date /2 -.2 JP_-Q? Inspec_lor m_
oy 2 [} fi2
B degrees degrees degrees degrees
8 & @) @, ®,
<10° <10° <5° <5°
Dy P 1.05 D, 1.50 Dy
inches inches inches inches
[ .
' . 373 /- 05 I/ S5
(“ 0.185 < P; <0.380 - - - .
. Y ? Psinfy) Psin(g)
[ degrees degrees inches inches
r- / O O/ o
' . - <0.125 <0.03125
L Py P2 [P1 - Pl Meet
[: inches inches inches specifications
. I¢9 . 502 LCCT v
r 1.05 D1 <Py <1.50 D; | 1.05 Dy <P <1.50 Dy <0.010

T f R 2

Lower line in each table is limils for meeling specifications.

Checked by

HO

pae [/ 7[7¢
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Dry Gas Meter and Oritice Meter

The following page shows the Calibration Setup used for the initial and post-test
calibration. A wet-test meter with a 2-cubic-feet-per-minute capacity and +1 percent
accuracy is used. The pump is run for approximately 15 minutes at an orifice
manometer setting of 0.5 in.H,O to heat up the pump and wet the interior surface of
the wet-test meter. The information in the following example Calibration Data Sheet is
gathered for the initial calibration; the ratio of accuracy of the wet-test meter to the dry-
test meter and the AH@ are then calculated.

Post-Test Meter Calibration Check

A post-test meter calibration check is made on each meter box used during the
test to check its accuracy against the last calibration check. This post-test calibration
must be within 5 percent of the initial calibration. The initial calibration is performed
as described in APTD-0576. The post-test calibration is performed by the same
method. Three calibration runs are made by using the average orifice setting obtained
during each test run and setting the vacuum at the maximum value obtained during
each test run. The post-test calibration check indicated that all three runs for each
meter box were within the + 5 percent range allowed by EPA Method 5.*

The Particulate Sampling Meter Box Initial Calibration and Post-Test Calibration
data sheets are included in the following pages.

* 40 CFR 60, Appendix A, July 1890.
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UMBILICAL )\ PRESSUR.E

METER BOX

\\

O

GLASS TUBE
THERMOMETER

VALVE

Calibration setup.

U-TUBE
MANOMETER

Title: E-2

Date:

3/23/92

DATE

BAROMETRIC PRESSURE, P p=

nHg

METER BOX NO

DRY GAS METERNO.

W““&m W
MANOMETER WET TEST DAY GAS |WETTEST
SETTING METER METER METER INLET | OUTLET | AVERAGE ™E
aH %, Vg . Tw. td . tan, tg. Q.
nHO fiy fty ¥ L4 ¥ ¥ mn | Y aH@
0.5 5
1.0 5
1.5 10
2.0 10
3.0 10
4.0 10
AVERAGE
= — = —
- Vi Pb;;:d + 460) Po.cnwaH (tudGO)O 12
H]lTE ] VaRmeFe) twe bitg 460
0.5 § 0.0368
1.0 | 0.0737
1.5 0.410
20 | 047
3.0 | 0221
a6 ] 0204

Y = Ratio of accuracy of wet 1es! meter o dry test meter. Tolerance = 20,01

AH@ = Orifico of prossure differontia! that gives 0.75 cim of air nt?D'szsﬁ?.mchuol

mercury, inHg ). Tolerance = £ 0.15.

Calibration data sheet.
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Title: E-2
Date: 3/23/92

Stack Thermocouples

Each thermocouple is calibrated by comparing it with an ASTM-3F thermometer
at approximately 32°F, ambient temperature, 100°F, and 500°F. The thermocouple
read within 1.5 percent of the reference thermometer throughout the entire range when
expressed in degrees Rankine. If the stack gas is saturated with moisture, the thermo-
couple is calibrated at 10° intervals between 70* and 180°F using a water bath. The
thermocouple agreed within +2°F of the reference thermometer over the entire range.
The thermocouples may be checked at ambient temperature at the test site to verify
the calibration. Calibration data are included in the following Thermocouple Calibration
Data Sheet(s).
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nm:'mg\ ONRL
L;I CHROLOGY

RATIO:

THERMOCQUPLE CALIBRATION DATA SHEET

Date: /7/2 7/73 Thermocouple No: é 70
[
Calibrator; H’A‘"//‘-‘g Reference: AsTmwi- 3r
Range:
Reference
thermometer | Thermocoupie
Reference temperature lemperature Difference
point no. Source’ °F °F %
1 2 /0 & 7 N9
2 i 32 | 39 |—.y/
3 3 |§5 J57 |- .7 /
4 4 45 4sp =1
* Source: 1) Ice bath
2) Ambient
3} Water bath
4) Oil bath
** Percent diflerence.
_fe ence _°[ - thermogouple temp °R x 100%

(Reference temp. °R)

where °R = °F + 460

Each percent dilference must be less than or equal to 1.5%

Checked by @/}

W ro,

Date _///j/fL
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DIGITAL INDICATOR CALIBRATION
DATA SHEET

| P

._.....
L .

oate: |- 29-43 noicator: E1- 4
OPERATOR: _ < . Neg .o
Equivalent Digital Indicator
Test Point Temperature, °F | Temperature, °F |Ditference,*
Number Te Tai %
1 0 O ¢
2 100 Q3 36
3 200 &OJ 5
4 300 29% gn
5 400 398 23
6 500 497 3]
7 1000 qu t7 ey
8 1300 l 16\ g ,2‘3
9 1600 \56]3 34
10 1900 840 U

% DIFFERENCE =

Ty F - T,

€

°F)

x 100

(Te. °F + 460)

‘PERCENT DIFFERENCE MUST BE LESS THAN OR EQUAL TO 0.5%

Checked By HD oae 1] 7/ 67




TTES
DIGITAL INDICATOR CALIBRATION
DATA SHEET
pate: A 31~ 43 INDICATOR: T 1-5
OPERATOR: ) Neesa
Equivalent Digital Indicator
Test Point Temperature, °F | Temperature, °F |Difference,*
Number Te Tdi %

1 0 | L2

2 100 \ 00 O

3 | 200 20 | g

4 300 3060 0

5 400 qu -

6 500 501 0

7 1000 ]00 ;)\ Y

8 1300 l'SO |' 06

9 1600 |60 2 o

10 1900 1901 0y
*PERCENT DIFFERENCE MUST BE LESS THAN OR EQUAL TO 0.5%

(Te. °F - Ty °F)
% DIFFERENCE = x 100

(T, °F + 460)

f

Checked By Date 7/ 77473

—_—
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Date: 3/23/92

Dry Gas Thermocouples and Impinger Thermocouples

The dry gas thermocouples are calibrated by comparing them with an ASTM-3F
thermometer at approximately 32°F, ambient temperature, and a higher temperature
between approximately 100° and 200°F. The thermocouples agreed within §°F of the
reference thermometer. The impinger thermocouples are checked in a similar manner
at approximately 32°F and ambient temperature, and they agreed within 2°F. The
thermocouples may be checked at ambient temperature prior to the test series to
verify calibration. Calibration data are included in the following Dry Gas Thermometer
and Impinger Thermocouple Calibration Data Sheet(s).




IT} e
CORPORATION
DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET

Date: ll }C?‘B

Calibrator: < . Neege

Thermocouple No: -4

Reference: ASTM-3F

Inlet
Reference
thermometer | Thermocouple
Reference temperature temperature Difference
point no. Source’ °F oF of**
1 1 70 70 o
2 2 Ploa 3 3
3 3 L6 166 O
Outiet
Reference
thermometer | Thermocouple
Relference temperature temperature Difference
point no. Source” - °F . - F °oF"
1 1 70 0 /
2 2 BLE 34 2
3 3 b (& YA
* Source: 1) Ambient
2) ice bath

3) Water bath

** Difference must be less than 5°F at both points.

HY

Checked by

Date /z 3/7//
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DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET

Date: - X -q3 Thermocouple No: T |~ g
Calibrator; _S T\\QQSQ Reference: jg\di I
Inlet
Reference
thermometer | Thermocouple
Reference temperature temperature Difference
point no. Source’ °F °F o™
I'd
1 1 Gg e 3
> 2 16 5 ;
3 3 Kk |- & ¢
Outlet
Reference
thermometer | Thermocouple
Reference temperature temperature Ditference
point no. Source’ °F °F op*
i 1 o G~ /
2 2 36 2 0
i i o .
3 3 |44 [~ - A
* Source: 1) Ambient
2) Ice bath
3) Water bath
** Difference must be less than 5°F at both points.
Checked by ___ ; Date .
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IMPINGER THERMOCOUPLE CALIBRATIOM DATA SHEET

Date: (-7-493 Thermocouple No: T -3}
Calibrator: (5 Thress Reference: ASTM
Reference
thermometer | Thermocouple
Reference temperature temperature Difference
point no. Source’ °F °F of**
1 1 6%’ 6%° O
2 2 =53 3Y +/
* Source: 1) Ambient
2) lce bath
** Difference must be less than 2°F at both points.
Checked by B%,’ Date _// //2/4’;4
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IMPINGER THERMOCOQUPLE CALIBRATION DATA SHEET

Date: L7 92 Thermocouple No: L - '?"’7’
Calibrator: /A Fa Reference: __ 457 31~
Reference
thermometer | Thermocouple
Reference temperature temperature Difference
point no. Source’ °F °F op**
1 1 A G 9 O.O
2 2 3s 35 0
* Source: 1) Ambient
2) Ice bath
** Difference must be less than 2°F at both points.
Checked by Date /%/24/4?'
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IMPINGER THERMOCOUPLE CALIBRATION DATA SHEET

Date: l ")-L{ci"“

Calibrator: \) . Ne€5 ¢

Thermocouple No: I" C?C]

Reference: AQTM

Reference
thermometer | Thermocouple
Reference temperature temperature Difference
point no. Source’ °F °F of=*
1 1 70 1 |
2 2 L 35 /

Source: 1) Ambient

2) lce bath

** Difference must be less than 2°F at both points.

Checked by Z@/ Date //éf%;%/
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Trip Balance

The trip balance is calibrated by comparing it with Class-S standard weights,
and it agreed within 0.5 g. Calibration data are shown in the following Trip Balance
Calibration Data Sheet(s).




y vy
4 [ S|

D /e o

TT}S

TRIP BALANCE CALIBRATION DATA SHEET

Mass determined for

Now | Date | cabrator | 5g | Ewor | 50 | Eror |100 6] Eror
148 |ifufis| TNeese |5 |9 (50 |0 | |0
422 |ifsfa3 |J . Neese 519 |colo (o |
Q4 |fefa3| J. Neese” [¢g | & 497 (.3 [999] .1
Meter |ifofa3| 3 Neese |5 [ 0. |50 | 0 |i00-|0
421 ooy | T eese |5 {0 Wagl.a [2as].2
q(y |fa3|TNeese. W93 W99 1 oo |0
419 1(6!93 J . Neese 510 |lywg| 1 liew]oO
Error must not exceed 0.5 grams at each point,

Checked by Qengy GAY/  Date J-¢ -93
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Barometer

The field barometer is calibrated to within 0.1 in.Hg of an NBS-traceable
mercury-in-glass barometer before the test series. It is checked against the reference
barometer after each test series to determine if it reads within 0.2 in.Hg. The barome-
ter read within the allowable limits each time. Calibration data are included in the
following Barometer Calibration Log(s).




~— T T

1K) .l.ﬁuﬂull{luu.
(A Y B
) BAROMETER CALIDRATION LOG
BAROMETER ,
NO. 4o/ 420 (431 |45 lflz 3l o |
- NP |
Ciient SV(..rﬁ..-_,,D quc:uﬁa,\/f:fm t.ﬁQTfCrt- %k}/tggg. 70U mllﬂs
Project No. 331334 _— 2313521 3/3579%
PRETEST |BARGMETER 2
READING  1.29.50 | 202, |32 |06 2040|2925 | 24,349
REFERENCE
BAROMETER
READING 2%.5 W38 N0 {2g00 7922 |24 4
XT3 | 953, |23 2942 1.49)
DIFFERENCE* | , 9 2. 52 07 00 g | 03 | 0]
DATE /14353 Lo t-23) 12148 lﬁ}léjﬂ? - 3-5y. 499 f‘?'?‘l
caLIbRATOR | P77 27 I N | ZT1PY 1T
U [
"7} . |BAROMETER 1 - ) T
) READING 293¢t 2awo 2287Z 2540 129,61 |2a.55
POST-TEST [REFERENCE
BAROMETER
READING 2940 [19.40 2,‘].7‘1 26.3% | 29.¢9 | 29.87
DIFFERENCE**! 1 v | oe O7 1 o0z | 0.0 002
CALIBRATOR | Bloods | AT f(ﬁ7 LLF 1L

*Darometer is adjusted so that Jdifference does not exceed 0.05 in. ly.

**Darometer is not adjusted.

manager immediately.

If difference exceed 0.10 in. Hy, inform project
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Orsat Analyzer

The Orsat analyzer is calibrated before the test series by determining the per-
centages of carbon dioxide and oxygen in a calibration gas containing known percent-
ages of each. The analyzer read within 0.5 percent of the known values. Calibration
data are shown in the following Orsat Calibration Data Sheets.




Reference Gas:

Matheson Gas Products, Inc.

Cylinder No. 4

Control No.

Analysis: C0,- {470 /’V
0, 2.9
0-1,99 %
ORSAT CALIBRATIQON DATA SHEET
Orsat No.: ’L’Q\ Gas: C;()w-
4.5 5.0 55
Calibrator| Date PN degg:;?;ed
Giless  [F14-93308F 5.0 '
"
I Neav. ﬂn]‘ﬁ b2 5.0 '
G 1] S
Pl o 75777 *‘{@ (
232-
Dei V-rhi| 4.9
9 Ghdf 179 w9 }






