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1.0 INTRODUCTION

During the weeks of March 17 and 24, 1986, Entropy Environmentalists, Inc.
conducted an emission measurement program at Greensboro Industrial Platers'

facility located in Greensboro, North Carolina. The purpose of this program

was to provide data to support a possible chromium standard under the National
Emiscsions Standards for Hazardous Air Pollutants (NESHAPS).

Comprehensive testing was conducted on the No. 6 hard chromium plating tank
whose emissions are controlled by a mist eliminator. This source was selected

for source sampling for the following reasons:

. The plant is representative of a medium-sized job shop that
performs hard chromium electroplating. Hard chromium plate is
applied to textile, hydraulic, woodworking, and laundry machinery
parts. Also, based on operating parameters such as current,
voltage, plating time, and chromic acid concentration, the plating
tank selected for testing appears to be typical of other hard
chromium plating tanks in the electroplating industry.

® The plating tank is large and operates at relatively high
workloads. A substantial amount of chromic acid mist is evident
across the entire surface of the plating bath when operated at full
capacity. Although polypropylene balls are added to the bath, they
are used primarily to retain heat and have only a minor effect on
reducing misting. Chemical fume suppressants are not used in the
bath to control misting. These factors assure an adequate emission
sample to characterize the uncontrolled emissions and the
performance of the mist eliminator.

® The emission capture system applied appears to be effective in
directing fumes from the plating tank to the control device. The
tank is equipped with two-sided lateral exhaust hoods that have
2-inch slots. An induction fan pulls a total of 226 cubic meters
per second (7,970 cubic feet per minute) of air through the exhaust
hoods. The ventilation rate of the exhaust hoods is 39 cubic
meters per minute per square meter (126 cubic feet per minute per
square foot) of ligquid surface.

[ 3 The mist eliminator appears to be well-maintained and -operated.
The chevron-blade mist eliminator is typical of the
impingement-type mist eliminators in use at other hard chromium
plating facilities. The mist eliminator is washed down on a
routine schedule to ensure proper operating performance.







e~ The design operating parameters of the mist eliminator includes a
gas flow rate of 283 cubic meters per minute (10,000 cubic feet per
minite) and a pressure drop of 0.89 kilopascals (3.5 inches of
water column). The mist eliminator is made of polyvinyl chloride
and contains 31 chevron-blades spaced 3.18 centimeters (1.25
inches) apart. The curl on the front of the blades is 0.36
centimeters (0.38 inches) long.

Hexavalent -chromium and total chromium concentrations were measured at
the inlet and outlet of the mist eliminator serving the No. 6 plating tank.
The measurements were made to characterize the capability of the mist
eliminator for controlling chromium emissions from chromium electroplating
facilities. Additional measurements were made at the No. 5 plating tank
exhaust for methods development. Testing was performed using U.S.
Environmental Protection Agency (EPA) Reference Method 5 procedures and a
Method 13-type impinger train®*, and the alternate sample preparation and
analytical procedures described in Appendix C. Flue gas flow rates,
temperature, and moisture content were measured in conjunction with the
chromium testing.

Mr. Randy Strait [Midwest Research Institute (MRI)] monitored the
process operation throughout the test period. Mr. Frank Clay (EPA Task
Manager) of the Emissions Measurement Branch (EMB) and Mr. Al Vervaert of the
Industrial Studies Branch (ISB) observed the test program. Mr, Robert Hester
served as the contact for Greensboro Industrial Platers.

This report is organized into several sections addressing various
aspects of the testing program. Inmediately following this introduction is
the "Process Operation" section which includes a description of the process
and control device tested. Following this is the "Summary of Results"
section which presents table summaries of the test data and discusses these
results. The next section, "Sampling Locations and Test Methods" describes
and illustrates the sampling locations used for emissions testing and then
explains the sampling strategies used. The final section, "Quality
Assurance," notes the procedures used to ensure the integrity of the sampling
program. The Appendices present the Test Results and Example Calculations
(Appendix A); Field and Analytical Data (Appendix B); Sampling and Analytical
Procedures (Appendix C); Calibration and Quality Assurance Data (Appendix D);
MRI Process Data (Appendix E); and Test Participants and Observers
(Appendix F).

*43 Federal Register 11984, 3/23/78 (Method 5) and 43 Federal Register 41852,
6/20/80 (Method 13). T
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2.0 PROCESS OPERATION

2.1 PROCESS DESCRIPTION
The Greensboro Industrial Platers plant is a medium-sized job shop

that performs hard chromium electroplating of textile, hydraulic,
woodworking, and laundry machinery parts. Hard chromium plating of these
parts provides a wear-resistant surface and protection from corrosion.
The plant also performs decorative chromium plating with a trivalent bath
as well as copper and cadmium plating. The plant has been operated since
1955 and presently employs 22 workers. Operating hours are 10 hours per
day, 4 days per week.

The hard chromium plating facitity consists of six tanks, arranged as
shown in Figure 2-1. Based on size; operating parameters such as
current, voltage, and plating time; and chromic acid concentration, all
six tanks are typical of other hard chromium plating tanks used in the
electroplating industry. The dimensions and operating parameters for
Tanks 5 and 6, which were the only tanks at which tests were conducted,
are presented in Table 2-1. The plating solution used in the six tanks is
a conventional chromic acid solution containing about 255 grams of chromic
acid per liter (g/e) (34 ounces per gallon [oz/gal]) of plating soiu-
tion. About 454 kilograms (1,000 pounds) of chromic acid are consumed per
month. Sulfuric acid in a concentration of about 2.55 g/¢ (0.34 oz/gal)
of solution is added as a catalyst.

During plating, chromium is deposited at a rate of about
0.025 millimeter (0.001 inch [in.]) per hour or 1 mil per hour, which
requires a current density of approximately 0.35 amperes per square
centimeter (2.25 amperes per square inch) of surface area plated. As much
as 10 to 12 mils of chromium are deposited on some parts.

2.2 AIR POLLUTION CONTROL
Two lateral exhaust hoods are installed on each side of Tank 5. The

hoods are approximately 1.7 meters (m) (5.7 feet [ft]) in length and
contain six slots each. The slots are 27 centimeters (cm) (10.5 in.) in
length and 5 cm (2 in.) in width. The two hoods on each side of the tank
are spaced 7.6 cm (3 in) apart at the center of the tank. The gas flow
rate for the entire ventilation system was not measured during the test.
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Figure 2-1. Schematic diagram of hard chromium plating
tanks at Greensboro Industrial Platers.

2-2

; .
- | \
| =
4 TANK
l 4
HOODS ON THWO
| Tank | [ISIDES OF TANK
" |6
l HOOD ON
BACK
SIDE OF TQNK
TANKS RINSE
I ONLY TANK
| (H,0) | | |
i i |
TANK
2 TANK ||
I E ! HOODS ON THO
_ Hl SIDES OF TANK
L_ITANK
II 1




N I I BN B EE G B B I S S B B B B BN T .



*pioe JLanyins = "QStY ‘pioe Jjwouy) = moLuu
*JUBAAND 3341 (0,
*sanjea bupjeaado uwnupxey

2-3

"yjdap = p ‘yiptm = m ‘yjbus| = _m
(ve-0) (ve) (0£8'2) (9 ‘€ ‘12)
66°2 662 NCELL! 000°8 51 01£°01 81T ‘60 ‘v°9 9
(ve-0) (vE) (0z1°2) (9 ‘v *8°11)
§56°¢ 652 433BH 000°0T G1 020°‘8 8°1 ‘¢'1 ‘9°¢ G
"0S°H £ga) bur 002 jo u.mmmgmaEu S3{O0A “{Leb} 3 (34) w *ON jue|
(Leb/zo0) %/b PLITRE]T Juduan) .wmmuﬁo> ‘f1Loede) mﬁv ‘m L)
.macm:uwamcou SUO | Su3iwL

n SY31V1id TWIHISNANT OYOASNITHI 1V 9 GNY G SHNVI
| INILV1d WNIKOYHD QdvH 40 SUILIWVYYA DINILVYIMO ONV SNOISNIWIQ “1-¢ 314vL







The National Institute for Occupational Safety and Health conducted a
study of the ventilation system instalied on Tank 5 in November 1981 and
measured the gas flow rate to be 332 actual cubic meters per minute (acmm)
(11,730 actual cubic feet per minute [acfm]) and the ventilation rate to
be 74 acmm per square meter (/mz) (240 acfm per square foot [/ftzl) of
surface area.1 Only one of the exhaust hoods on Tank 5 was tested for the
test methods development phase of the test program., The sampling Tocation
is described in Section 4.6 of this report.

A schematic of the exhaust system for Tank 6 is shown in Figure 2-2.
Two lateral exhaust hoods are installed on each side of Tank 6. The hoods
are approximately 3.1 m (10.3 ft) in length and contain 12 slots each.

The slots are 27 cm (10.5 in.) in length and 5 cm (2 in.) in width. The
two hoods on each side of the tank are spaced 7.6 cm (3 in.) apart at the
center of the tank. The gas flow rate through the hoods is 225 acmm
(7,970 acfm), and the ventilation rate is 39 acmm/m’ (126 acfm/ft’) of
surface area.

Emissions that are captured by the exhaust system are vented to a
chevron-blade mist eliminator suspended from the ceiling of the plating
shop. The mist eliminator was manufactured and installed by KCH Services,
Incorporated, in 1980. The design operating parameters of the mist
eliminator include a gas flow rate of 283 acmm (10,000 acfm) and a
pressure drop of 0.19 kilopascals (kPa) (0.75 inches of water column [in.
w.c.]). However, the gas flow rate to the mist eliminator was 226 acmm
(7,970 acfm) and the pressure drop was 0.02 kPa (0.1 in. W.C.), during the
mass emissions tests. The mist eliminator is made of polyvinyl chloride
and contains 31 chevron blades spaced 3.18 c¢m (1.25 in.) apart. The curl
on the front of the blades is 0.96 cm (0.38 in.) in length. The chevron
blades are arranged to change the direction of gas flow four times at 30°
angles. The mist eliminator is periodically washed with water, and the
wash water drains into the plating tank. '

2.3 PROCESS CONDITIONS DURING TESTING
Emission testing was conducted at the iniet and outlet of the mist

eliminator on Tank 6 to characterize the performance of the mist
eliminator and uncontrolled emissions from the hard chromium plating

2-4






‘g yjuej 403 WRISAS JSNBYXD JO DLFEWYIS “2-¢ aanbi4

1

9 "ON MNVLI SNILVd

_— - W - — .
139 /
e = : /
|
1€
.\ |
\ — . NMOG HSVH
\ SOOCH EEMB /.
Ar
|
|
[Eg)
\ N
ROy — —

YOLYNIHWITI
1S1u

AJY1S

-
~







tank. The process was operating normally during the test. Process
operating parameters such as the voltage, current, and temperature were
monitored and recorded during each test run. Descriptions (dimensions and
surface area) and plating requirements (current and plating time) of each
individual part plated and the pressure drop across the mist eliminator
also were recorded during each test run. Process data sheets documenting
the process and control device operating parameters during mass emission
testing (test run Nos. MI-1 through 4 and MO-1 through 4) and particle
size distribution testing (test run Nos. MI-S1 through 3 and MO-S1 through
3) are presented in Appendix E. Data on the average operating parameters
recorded during the mass emission test runs are presented in Tabie 2-2.

Grab samples were taken from Tank 6 and the rinse tank to determine
the chromic acid concentration of the plating solution and the rinse water
during each mass emission test run. Grab samples of the mist eliminator
wash water also were taken to determine the chromic acid concentration of
the wash water. The mist eliminator was washed down after the first and
second and the third and fourth mass emission test runs and after the
second and third particle size distribution test runs. The chromic acid
concentration of the grab samples is reported in Section 3.4 of this
report.

Test run No. 1 was interrupted three times, run No. 2 was interrupted
one time, and run Nos. 3 and 4 were interrupted two times each to change
parts. Testing was stopped during each interruption. During test run
No. 2, three fuses were blown in the rectifier, which caused the rectifier
to operate at or near its maximum current capacity of 8,000 amperes. '
Emissions testing was not discontinued because the plant manager stated
that the higher amount of current applied was within normal operating
conditions for the type and number of parts being plated. However, some
mist was observed escaping above the capture system before the rectifier
was repaired during test run No. 4. '

Polypropylene balls that float on the surface of the plating solution
are used in the plating tank to reduce heat loss, evaporation, and, to
some limited extent, misting. The balls are approximately 3.2 cm
(1.25 in.) in diameter. During plating, the polypropylene balls cover
only about 50 percent of the surface area of the plating tank because they
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TABLE 2-2. AVERAGE OPERATING PARAMETERS RECORDED FOR FOUR EMISSIONS
SOURCE TEST RUNS ON TANK 6

Pressure drop

Test No. Operating Operating Temperature across mist
Inlet/ voltage, current, of plating . eliminator,
Qutlet volts amperes solution, °C (°F) kPa (in. w.c.)
MI-1/MO-1 9.3 5,955 49 (120) 0.02 (0.1)
MI-2/M0-2 8.1 5,563 46 (114) 0.02 (0.1)
MI-3/M0-3 10.0 7,931 50 (122) 0.02 (0.1)
MI-4/M0-4 8.7 5,444 62 (143) 0.02 (0.1)

8pa = Kilopascal, in. w.c. = inches of water column.
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are pushed away frbm the anodes and cathodes where the surface of the bath
is agitated by gassing. Consequently, the polypropylene balls do not
reduce misting in the active area of the tank where plating, and
consequently misting, actually occurs.

The total amount of current supplied to the tank during each test run
is calculated in terms of ampere-hours. The ampere-hour calculations are
jncluded in Appendix E and a summary of the total current values is
presented in Table 2-3.

Process operating parameters also were monitored for Tanks 5 and 6
during methods development testing. Operating conditions for both tanks
were normal during the tests. Process data sheets documenting process
operating parameters for Tank 5 (test run Nos. TE-1 A and B through TE-14
A and B) and Tank 6 (MO-5A and B through MO-7A and B) also are presented

in Appendix E.
References

1. Spottswood, Stephanie E. In-Depth Survey Report of Greensboro
Industrial Plating, Greensboro, North Carolina. National Institute
for Occupational Safety and Health. Cincinnati, Ohio.

November 1981. p. 13-15.
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TABLE 2-3. TOTAL CURRENT SUPPLIED TO TANK 6
l DURING FOUR EMISSIONS SOURCE TEST RUNS
Test No. Total current, ampere-hour
l Triet/Out et Tnlet Outiet
MI-1/MO-1 15,885 15,851
l MI-2/MO-2 11,653 11,453
I MI-3/M0-3 16,809 17,968
MI-4/MO-4 11,586 11,961
l 2-9







3.0 SUMMARY OF RESULTS

The chromium (total and hexavalent) mass emission rate tests and chromium
particle size distribution tests were conducted at the inlet and outlet of the
No. 6 plating tank chevron-blade mist eliminator. In addition to the testing
for possible emissions standard setting, several series of paired sample train
test runs were conducted to evaluate a Method 13-type "impinger train" sampling
train for use in a potential reference method for collecting and measuring
hexavalent and/or total chromium emissions. Table 3.1 summarizes the testing
schedule.

In brief, from the results of the Impinger Train testing, the uncontrolled
emissions from the tank averaged 0.057 pounds per hour of hexavalent chromium
and 0.064 pounds per hour of total chromium. The controlled emissions averaged
0.007 pounds per hour of hexavalent chromium and 0.008 pounds per hour of total
chromium. The resulting collection efficiency on a mass emission rate basis
was 87.1% for hexavalent chromium and 86.8% for total chromium. The particle
size distribution tests were only calculated for total chromium due to the
problems encountered with the extraction of the hexavalent chromium from the
filters. The particle size distribution tests for tank No. 6 showed that about
25% by weight of the uncontrolled emissions were greater 10 um and about 36% by
weight of the controlled emissions were greater than 10 um.

The methods evaluation tests demonstrated that the Impinger Train
quantitatively collects both the hexavalent chromium and total chromium with an
average of 99.9% of the emissions being collected prior to the backup filter.
As a result of quantitative removal of all the chromium by the impingers, the
backup filter would not be required in the sampling train. The use of a Method
5 (front filter) type train for chromium emissions at this level showed some
low bias, but would not be considered acceptable for a reference method due to
the fact that (1) the front filter could not guantitatively remove all the
chromium from the emissions and (2) the potential for conversion of the
hexavalent chromium to another valence during the sample collection phase. The
tests on the impinger train to detect possible conversion of the hexavalent
chromium during and after sample collection, indicated that some conversion may
take place during testing when distilled water is used in the impingers. No

significant conversion was evident over time after the sample was collected.
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l TABLE 3.1. TESTING SCHEDULE FOR GREENSBORO INDUSTRIAL PLATERS
No. 6 Plating Tank No. 6 Plating Tank
I Mist Eliminator Mist Eliminator No. 5 Plating Tank
Date Sample Type Inlet Outlet Exhaust
(1986) . Run Test Time Run Test Time Run Test Time
I No. 24 h clock No. 24 h clock No. 24 h cleck
+6
3/18 ¢r ., Total Cr MI-1 0838=-1207 MO-1 0836-1150 TE-1A 0915-1021
: I " MI-2 1310-1532 MO-2 1310-1530 TE-1B 0915-1022
" TE=2A 1253-1400
" TE=-ZB 1254-1402
" TE-3A 1429-1533
I " TE-3B 1430-1534
+6
3/19 Cr . Total Cr MI-3 0804-1042 MO-3 0805-1052 TE-4A 0924-1031
l " MIi-4 1110-1600 ) MO-4 1110-1606 TE-4B 0926-1032
" TE-5A 1105-1211
" TE-5B 1105-1211
l . TE-6A | 1305-1410
" TE-6B 1306-1411
+6
3/24 Cr . Total Cr TE~7A 1305-1410
I " TE-7B 1306-1411
" TE-8A 1442-1545
" TE-8B 1443-1546
I Particle Size MI-S1 1304-1614 MO-§1 1304-1614
+6
3/25 Cr . Total Cr TE-9A 0820-0925
l . TE-9B* | 0821-0926
" TE-10A 1016-1119
" TE-10B¥{ 1017-1120
" TE-11A 1332-1436
l " TE-11B 1333-1437
" TE-12A 1511-1616
" TE=-12B 1512-1617
I Particle Size MI-52 0832-1206 MO-52 0832-1339
" MI-S3 1419-1638 MO-S3 1420-1632
3/26 Cr+6, Total Cr MO-5A 0831-1054 TE=13A 0829-0949
I " MO-5B 0834-1055 TE-13B 0830-0950
" MO-6A 1150-1356 TE-14A | 1022-1127
" MO-6B 1151-1357 TE-14B 1023-1128
l " MO-7A 1408-1628
" TE-7B 1409-1629
I % Runs 9B and 10B are not included in this report due to unacceptable post-test meterbox calibrations:
runs 13B and 14B (respectively) were performed as replacements.
| "







Therefore, the impinger reagents should be 0.1N NaOH or equivalent to fix the
sample immediately upon gollection. Based on the results of the paired
trains evaluation, the sampling and analytical method has a precision similar
to that of EPA Method 5 and would be considered suitable for consideration as
the reference method.

In the following sections, the results addressed above and additional
results are presented and discussed in detail. The results are presented
aécording to the emission type and sampling location for the control device
and according to the type of evaluation for the methods performance tests.
The computer printouts of the emission calculations can be found in
Appendix A. The original field data sheets and the analytical data are

located in Appendix B.

3.1 HEXAVALENT CHROMIUM AND TOTAL CHROMIUM

Chromium concentration measurements along with the determination of the
associated flue gas flow rates were conducted at both inlet and outlet of the
mist eliminator on tank No. 6. The samples were collected isokinetically
using an impinger-type sample train. For analysis, the samples were
initially filtered to remove all the chromium (residue) other than hexavalent
chromium (in filtrate). An aliquot of the filtrate was then analyzed for
hexavalent chromium and the residue (that filtered from the filtrate) was
analyzed for chromium. The total chromium results for each sample were the
sum of the hexavalent chromium in the filtrate and the chromium in the
residue. A complete description of each sampling location and the sampling

and analytical procedures are given in Chapter 4 and Appendix C.

3.1.1 Mist Eliminator Inlet

The mist eliminator inlet results represent the uncontrolled emissions
from the No. 6 tank. The circular horizontal inlet duct was traversed
through a single port due to the restrictions imposed by the location. As a
result, a complete traverse was conducted in the horizontal direction and a
partial traverse was conducted in the vertical direction (more fully
described in Chapter 4). Prior to the testing, a pitot tube traverse was
conducted to determine the amount of flow misalignment. The results
demonstrated that the flow was fairly uniform (less than an average flow
misalignment angle of 100) despite the fact that it did not meet the
requirements of Method 1 for length of duct before and after the sampling

location.
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Flue Gas Conditions and Isokinetic Sampling Rate - A summary of the flue

gas conditions at the mist eliminator inlet and outlet is presented in

Table 3.2. The volumetric flow rates were fairly consistent at the inlet and
averaged 13,500 actual cubic meters per hour (478,000 actual cubic feet per
hour). The flow rate at the inlet was approximately 18% greater than the
outlet flow rate: this was likely due to the measurement error in the inlet
flow rate measurements which were conducted in nonparallel flow (disturbed
flow). The flue gas temperture averaged 21°% (71°F), with a moisture contént
of 1.7 percent. The oxygen, carbon dioxide, and carbon monoxide content was
that of ambient air at 20.9, 0.0, and 0.0 percent, respectively. The
volumetric flow rate at standard conditions averaged 12,900 dry standard
cubic meters per hour (455,000 dry standard cubic feet per hour). Standard
conditions are 20°C (68°), 760 mm Hg (29.92 in. Hg), and dry basis. The
igokinetic sampling rates were well within the allowable for all four sample

runs.

Hexavalent Chromium Emissions - A summary of the hexavalent chromium and

total chromium emissions for each inlet and outlet test run are presented in
Table 3.3. The uncontrolled hexavalent chromium emissions averaged 2.03
milligrams per dry standard cubic meter (0.0009 grains per dry standard cubic

foot) and 0.026 kilograms per hour (0.057 pounds per hour).

Total Chromium Emissions - The total chromium emissions for each test

run were consistent with their corresponding hexavalent chromium emissions
and averaged about 12% higher. The uncontrolled emissions averaged 2.27
milligrams per dry standard cubic meter (0.001 grains per dry standard cubic

foot) and 0.029 kilograms per hour (0.064 pounds per hour).

3.1.2 Mist Eliminator Outlet

The mist eliminator outlet represents the controlled emissions from the
No? 6 tank. The sampling location was nearly ideal due to the fact that a
temporary stack extension was added for the tests. Two ports were installed
in the stack extension and two complete horizontal traverses were performed

during each test run.

Flue Gas Conditions and Isokinetic Sampling Rate - A summary of the flue

gas conditions at the mist eliminator outlet is presented in Table 3.2. The
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TABLE 3.3. SUMMARY OF HEXAVALENT CHROMIUM AND TOTAL CHROMIUM EMISSIONS
Run Date Hexavalent Chromium Total Chromium
No. (1986) concentration mass emissions concentration mags emissions
mg/dscm gr/dscft kg/h lb/h mg/dscm gr/dscf kg/h 1b/h
-3 -3 -3 -3 -3 -3
x 10 x 10 x 10 x 10 x 10 X 10
No. & Plating Tank Mist Eliminator Inlet
MI-1 3/18 1.517 0.663 20.3 44.8 1.718 0.751 23.0 50.8
MIi-2 3/18 2.446 1.069 31.2 68.8 2.729 1.193 34.8 76.7
MI-3 3/19 1.546 0.676 20.0 44.0 1.687 0,737 21.8 48.0
MI-4 3/19 2.590 1.132 32.3 71.2 2.936 1.283 36.6 80.7
Average 2,03 0.89 26.0 57.2 2.27 0.99 29.1 64.1
No. 6 Plating Tank Mist Eliminater.Outlet.
MO-1 3/18 0.168 0,0736 1.83 4.05 0.221 0.091 2.41 5.31
MO=-2 3/18 0.377 0.1647 4,15 9.15 0.436 0.190 4.80 10.58
MO-3 3719 0.173 0.0758 1.87 4.13 0.188 0.082 2.03 4.47
MO-4 3/19 0.507 0,2214 5.45 12.01 0.565 0.247 6.07 13.38
Average 0.31 0.13 3.3 7.3 0.35 0.15 3.82 8.4
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volumetric flow rate averaged 11,500 actual cubic meters per hour (407,000
actual cubic feet.per hour) with a flue gas temperture average of 25°C
(76°F) and a moisture content of 1.5 percent. The oxygen, carbon dioxide,
and carbon monoxide content was that of ambient air at 20.9, 0.0, and 0.0
percent, respectively. The volumetric flow rate at standard conditions
averaged 10,900 dry standard cubic meters per hour (384,000 dry standard
cubic feet per hour). Standard conditions are 20°c (68°), 760 mm Hg (29.92
in. Hg), and dry basis. The isokinetic sampling rates were well within the

allowable for all four sample runs.

Hexavalent Chromium Emissions -~ The controlled hexavalent chromium

emissions for each test run were fairly consistent when compared to the
simultaneous inlet runs and averaged 0.31 milligrams per dry standard cubic
meter (0.00013 grains per dry étandard cubic foot) and 0.0033 kilograms per
hour (0.007 pounds per hour).

Total Chromium Emigsions - The controlled total chromium emissions for

each test run was consistent with the corresponding hexavalent chromium
emissiong and averaged about 16% higher. The total chromium emissions
averaged 0.35 milligrams per dry standard cubic meter (0.00015 grains per dry

standard cubic foot) and 0.0038 kilograms per hour (0.008 pounds per hour).

3,2 EMISSIONS IN UNITS OF PROCESS RATE AND CONTROL EQUIPMENT COLLECTION
EFFICIENCY
The emission rates in units of process rate are presented in terms of
grams of emissions per hour per square foot of tank surface area and in units
of milligrams emissions per amperage input to the plating operation. To
determine the collection efficiency of the mist eliminator, the milligrams
per hour per square foot (uncontrolled emissions and controlled emissions)

were used for the calculations.

3.2.1 Emissions in Units of Process Rate - The emissions in terms of units

of process rate are expressed in relation to two process parameters, as shown
in Table 3.4. The first is milligrams of emissions per amp-hour input into

the plating operation. The second is grams of emissions per hour per
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square foot of tank surface area. The surface area of the tank was 63.0 ft

for all tests.

3.2.2 Control Equipment Collection Efficiency - The collection efficiency of

the Chevron-blade type mist eliminator (see Table 3.4) averaged 87.1 % by
weight for hexavalent chromium and 86.8 % by weight for total chromium. The
higher emission rates appeared to produce a slight reduction in control
efficiency. The collection efficiencies for both hexavalent and total

chromium were fairly consistent.

3.3 PARTICLE SIZE DISTRIBUTION

Particle size distribution runs were conducted simultaneously at both
the inlet and outlet of the mist eliminator. Each run was conducted at a
point of average velocity. Each stage of the impactor was recovered and
analyzed separately. Hexavalent chromium analysis was performed on each
stage, however, the results indicate that there was a problem extracting all
the hexavalent chromium with the small amount of liquid that had to be . used
due to the small amount of chromium on each filter. Therefore, only particle
gize distribution results for total chromium are shown. The results for
hexavalent chromium should be similar since most of the emissions were
actually hexavalent chromium. The summary of particle size distribution is
shown in Table 3.5; a summary graph is presented in Figure 3.1 and the graphs
for each run can be found in Appendix A.

The particle size distribution results for the uncontrolled eﬁissions
showed that approximately 25 % by weight of the chromium was less than 10 um
in diameter, 10 % by weight less than 5 um, and 0.7 % by weight less than 1
um. The particle size distribution results for the controlled emissions
showed that approximately 36 % by weight of the chromium was less than 10 um,
23 % by weight was less than 5 um, and 5 % by weight was less than 1 um,.

3.4 ANALYSIS OF CHROME PLATING SOLUTIONS

Samples of the chrome plating solution were taken from plating tank
No. 6 at points near the anode, cathode, and towards the center of the bath.
Samples of the mist eliminator wash down and the rinse tank were also taken
for each test day. A summary of the results for these samples is shown in
Table 3.6. There were no significant differences between any of the tank and

ringe solutions with respect to chromium content.
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TABLE 3.5. SUMMARY OF PARTICLE SIZE DISTRIBUTION*

Run Date . Test Time Total Chromium
No. (1986) 24 h clock wt. less than size, %
1 um 5 um 10 um

No. 6 Plating Tank Mist Eliminator Inlet

MI-S1 3/24 1304-1614 0.15 2.5 7.0 **

MI-S2 3/25 0832-1206 0.75 8.5 25

MI-S3 3/25 1419-1638 0.70 11.0 25
Average 0.73 9.8 25

No. 6 Plating Tank Mist Eliminator Outlet

MO-51 3/24 1304-1614 5.5 21 33
MO-S2 3/25 0832-1339 3.5 18 29
MO-S3 3/25 1420-1632 5.0 30 b7
Average 4.7 23 36.

) Ly

* Due to inadequate hexavalent chromium extraction,
results for hexavalent chromium are considered not
valid and are not presented.

** Value not included in average.
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3.5 SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM

The summary of the analytical results for hexavalent and total chromium
for all the samples collected across the mist elimimator serving tank No. 6
is presented in Table 3.7. The results shown in Table 3.7 for hexavalent and
total chromium are the results obtained by the EPA tentative method for
"Determination of Hexavalent Chromium Emissions from Stationary Sources" and
tﬁe "EPA Protocol for Emissions Sampling for Both Hexavalent and Total
Chromium" (see Appendix C). When, for total chromium analysis, the table
indicates that the sample "residue" was analyzed, then the value presented
for total chromium content are a sum of (1) the hexavalent chromium in the
sample filtrate from the extraction of the sample measured by the tentative
method and (2) the chromium in the sample residue from the extraction as
measured by Neutron Activation Analysis or Inductively Coupled Argon Plasma
Analysis. When the table indicates that the "total" sample was analyzed,
then the value presented for total chromium content is from direct analysis
of an aliquot of the sample for total chromium by Inductively Coupled Argon
Plasma Analysis.

Quality assurance audit samples were analyzed using both the hexavalent
and total chromium methods; the results are shown in the Quality Assurance
Section (5.0). As can be seen in Table 5.2, no bias was present using either

of the methods and, thus, the results are considered accurate.

3.6 SUMMARY OF EVALUATIONS AND RESULTS FOR METHODS DEVELOPMENT TESTING

All methods development testing was conducted using paired sample trains
(two trains). Fourteen paired trains tests were conducted on an exhaust
pickup duct on tank No. 5 and three paired trains tests were conducted at the
outlet of tank No. 6. In each case, paired samples were collected at a
single point within the duct. The sampling was conducted specifically to
coomparé different sampling and/or sample recovery procedures.

As shown in Table 3.8, the flue gas conditions were fairly consistent
for all test runs. The isokinetic sampling rates were also within the
allowable limits with the exception of runs TE-~9A and TE-10B. For these two
runs, the dry gas meter had an unaccetable post-test calibration and the
results are not used in the evaluations. Table 3.9 presents the calculated
emissions for all method evaluation runs. The individual evaluations and

results are described below.

T
3-13 T







TABLE 3.7. SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM
Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Results, ug Analyzed Results, ug
No. 6 Plating Tank Mist Eliminator Inlet
MI-1 3/18 Impinger NaOH G-117 4,490 Residue 5,090
MI-1 3/18 Teflon Filter G-118 4.2 Residue 5.5
MI-2 3718 Impinger NaOH G-119 7,300 Residue 8,148
MI-2 3/18 Teflon Filter G-120 4.3 Residue b7
MI-3 3/19 Impinger NaOH G-121 4,460 Residue 4,874
MI-3 3/19 Teflon Filter G122 7.2 Residue 7.6
MI-4 3/19 Impinger NaOH G-123 7.560 Residue 8,570
MI-4 3/19 Teflon Filter G-124 < 2 Residue <2
MI-S1 3/24 Precutter Rinse G-186 8,810 Total 9,320
" " First Stage Filter G-187 85.5 Residue 164
" " Second Stage Filter G-188 19.0 Residue 48.5
» " Third Stage Filter G-189 149 Residue 320
" " Fourth Stage Filter G-190 103 Residue 230
" " Fifth Stage Filter G-191 34,7 Residue 76.2
" " Sixth Stage Filter G-192 9.5 Residue 21.5
" " Seventh Stage Filter G-193 1.4 Residue 9.9
" " Eighth Stage Filter G-194 0.4 Residue 7-9
" " Solid Filter G-195 C 0.2 Residue <1
MI-S2 3/25 Precutter Rinse G-196 2,650 Total 2,780
" " First Stage Filter G-197 19.1 Residue 43
" " Second Stage Filter G-198 59.3 Residue 130
" " Third Stage Filter G-199 181 Residue 372
" " Fourth Stage Filter G-200 136 Resldue 270
" " Fifth Stage Filter G-201 43 .4 Resldue 85
" " Sixth Stage Filter G-202 12.4 Residue 30
" " Seventh Stage Filter G-203 5.6 Residue 18
" " Eighth Stage Filter G-204 3.6 Residue 13.6
" v Solid Filter G-205 0.4 Residue 2.4
MI-S3 3/25 Precutter Rinse G-206 2,040 Total 2,040
" " First Stage Filter G-207 14.8 Residue 36.8
" " Second Stage Filter G-208 47.3 Residue 84.3
" i Third Stage Filter G-209 134 Residue 279
" " Fourth Stage Filter G-210 82.2 Residue 228
" " Fifth Stage Filter G-211 33.3 Residue 94.3
" " Sixth Stage Filter G-212 8.2 Residue 28.2
" " Seventh Stage Filter G-213 1.3 Residue 15.8
" " Eighth Stage Filter G-214 0.2 Residue 11.2
" " Solid Filter G-215 < 0.2 Residue < 0.2
(continued).
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l TABLE 3.7. (continued) SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM
Sample Hexavalent Amount of Total
I Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Results, ug Analyzed Results, ug
l No. 6 Plating Tank Mist Eliminator OQutlet
MO-1 3/18 Impinger NaOH G-91 672 Residue 886
MO-1 3/18 Teflon Filter G-92 3.0 Residue 4.8
' MO-2 3/18 Impinger NaOH G-93 1,160 Residue 1,343
MO-2 3/18 Teflon Filter G-94 1.8 Residue 3.3
MO-3 3/19 Impinger NaOQH G-95 685 Residue 750
I MO-3 3/19 -| Teflon Filter G-96 8.0 Residue 8.4
MO-4 3/19 Impinger NaOH G-97 1,536 Residue 1,714
MO-4 3/19 Teflon Filter G-98 2.0 Residue 2.3
I MO-S1 | 3/24 Precutter Rinse G-156 169 Total ) 198
" " First Stage Filter G-157 0.5 Residue 11.5
" " Second Stage Filter G-158 0.8 Residue 10.3
l " " Third Stage Filter G-159 7.5 Residue 26.0
" " Fourth Stage Filter G-160 8.5 Residue 23.0
" " Fifth Stage Filter G-161 4.7 Residue 16.2
I " " Sixth Stage Filter G-162 1.9 Residue 9.4
" " Seventh Stage Filter G-163 0.4 Residue 9.4
" " Eighth Stage Filter G-164 0.3 Residue 10.8
I " " Solid Filter G-165 < 0.2 Residue <1
MO-82 3/25 Precutter Rinse G-166 354 Total 397
" " First Stage Filter G-167 0.9 Residue 14.9
I " " Second Stage Filter G-168 6.6 Residue 18.3
" " Third Stage Filter G-169 20.0 Resldue 38.5
" " Fourth Stage Filter G-170 14.5 Residue 41.5
" " Fifth Stage Filter G-171 7.9 Residue 30.4
l " " Sixth Stage Filter G-172 7.2 Residue 14,2
. " " Seventh Stage Filter G-173 3.3 Residue 15.3
" " Eighth Stage Filter G-174 2.3 Residue 11.8
. " " Solid Filter G-175 0.2 Residue 0.2
MO-53 3/25 Precutter Rinse G-176 127 Total 141
I " " First Stage Filter G-177 i.3 Resldue 5.5
" " Second Stage Filter G-178 6.0 Residue 17.0
" " Third Stage Filter G-179 20.4 Residue 38.9
" " Fourth Stage Filter G-180 15.7 Residue 30.7
l " " Fifth Stage Filter G-181 8.9 Residue 25.4
" " Sixth Stage Filter G-182 4.7 Resldue 15.7
" " Seventh Stage Filter G-183 1.5 Residue 9.5
' " " Eighth Stage Filter G-184 0.5 Residue 8.5
" " Solid Filter G-185 < 0.2 Residue <1
I (continued).
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TABLE 3.7. (continued) SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM

Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Concentration, %% Analyzed Concentration,

No. 6 Plating Tank Solution Samples

3/18 Rinse Tank G-130 0.1 Total 0.1

3/19 Rinse Tank G-131 0.1 Total 0.1
6A-1 3/18 Plating Tank Anode G-132 13.7 Total 15.3
6A-2 3/18 Plating Tank Anode G-133 13.4 Total 14.7
6A-3 3/19 Plating Tank Anode G-134 12.9 Total 14.1
6h=4 3/19 Plating Tank Anode G-135 13.0 Total 14 .4
6B-1 3/18 Plating Tank Bath G-136 13.8& Total 14 .9
6B-2 3/18 Plating Tank Bath G-137 13.5 Total 13.8
6B-3 3/19 Plating Tank Bath G-138 12.8 Total 13.9
6B-4 3/19 Plating Tank Bath G-139 13.1 Total 13.9
6C-1 3/18 Plating Tank Cathode G=140 13.2 Total 14.2
6C-2 3/18 Plating Tank Cathode G-141 13.3 Total 14.2
6C-3 3/19 Plating Tank Cathode G-142 12.7 Total 13.4
6C-4 3/19 Plating Tank Cathode G-143 12.8 Total 13.4

3/18 Mist Eliminator Wash G-144 8.7 Total 9.8

3/19 Mist Eliminator Wash G-149 6.2 Total 6.6

3
*One percent chromium is eguivalent to 2.578 ounces of CrQ0 per gallon.
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TABLE 3.9. SUMMARY OF HEXAVALENT CHROMIUM AND TOTAL CHROMIUM EMISSIONS
Run Date Hexavalent Chromium Total Chromium
No. (1986) concentration mass emigsions concentration mass emissions
mg/dscm gr/dsef kg/h lb/h mg/dscm gr/dsct kg/h 1b/h
- -3 -3 -3 -3 -3
x 10 3 x 10 x 10 x 10 x 10 x 10
No. Plating Tank Exhaust
TE-1A 3/18 2.302 1.006 3.88 8.55 2.234 0.976 3.77 8.30
TE-1B 3/18 2.104 0.919 3.59 7.91 2.063 0.901 3.52 7.7%
TE-2A 3/18 2.122 0.929 3.63 8,00 2.064 0.902 3.53 7.78
TE-2B 3/18 1.766 0.772 2.98 6.56 1.745 0.763 2.94 6.49
TE-3A 3/18 2.217 0.969 3.89 8.57 2.173 0.950 3.81 8.40
TE-3B 3/18 1.697 0.741 2.95 6.51 1.676 0.732 2.92 6.44
TE-4A 3/19 2.441 1.067 4.10 9,04 2.390 1.044 4.02 8.85
TE=-4B 3/19 1.761 0.769 2.92 6.44 1.773 0.775 2.94 6.48
TE~S5A¥ 3/19 2.437 1.065 4.30 9.47 2.431 1.062 4.29 9.45
TE-5B* 3/19 1.766 0.772 3.04 6.71 1.723 0.753 2.97 6.55
TE-6A 3/19 2.380 1.040 4.04 8.91 2.395 1.047 4.07 8.97
TE-6B 3/19 2.065 0.903 3.35 7.38 2.065 0.903 3.35 7.38
TE-7A 3/24 4.405 1.925 7.77 17.12 4.167 1.821 7.35 16.20
TE-7B 3/24 4.035 1.763 7.19 15.86 4.012 1.753 7.15 15.76
TE-8A 3/24 2.750 1.202 4.78 10.54 2.265 1.165 4.63 10.21
TE~8B 3/24 2.823 1.234 4.77 10.51 2.987 1.305 5.04 11.12
TE-9A 3/25 2.367 1.034 4.06 8.95 2.287 0.999 3.92 8.64
TE-9B 3/25 2.836 1.239 5.08 11.20 2.730 1.193 4.89 10.78 **
TE-10A 3/25 2.500 1.092 4.41 9.72 2.381 1.040 4.20 9.26
TE-10B 3/25 3.918 1.712 6.74 14.86 3.957 1.729 6.81 15.01 **
TE-11A 3/25 4.150 1.813 7.43 16.37 4.064 1.776 7.27 16,04
TE-11B 3/25 3.762 1.644 7.06 15.56 3.786 1.654 7.10 16.66
TE-12A 3/25 4.274 1.868 7.64 16.85 4.133 1.806 7.39 16.30
TE-12B 3/25 4.129 1.804 7.28 16.05 4,063 1.776 7.16 15.79
TE-13A 3/26 4.848 2.119 8.31 18.32 4.817 2.105 8.26 18.20
TE-13B 3/26 3.602 1.574 6.17 13.60 3.522 1.539 6.03 13.30
TE=14A 3/26 3.744 1.636 6.53 14.39 3.606 1.576 6.29 13.86
TE-14B 3/26 3.314 1.448 5.69 12.54 3.119 1.363 5.35 11.80
No. Plating Tank Mist Eliminator Qutlet
MO-5A 3/26 0.221 0.096 2.60 5.74 0.212 0.093 2.50 5.52
MO-5B 3/26 0.218 0.095 2.55 5.61 0.205 0.090 2.39 5.28
MO-6A 3/26 0.366 0.160 4.25 9.38 0.349 0.153 4.06 8.95
MO-6B 3/26 0.191 0.084 2.13 4.69 0.194 0.085 2.16 4.76
MO-7A 3/26 0.262 0.115 3.08 6.79 0.250 0.109 2.94 6.47
MO-7B 3/26 0.215 0.094 2.53 5.57 0.210 0.092 2.46 5.42

* Results revised due to a likely labeling error.

+* Results not considered valid due to dry gas meter
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3.6.1 Sample Train Collection Efficiency and Evaluation of Hexavalent

Chromium Conversioh to Trivalent Chromium -
, as shown in Table 3.9) were

(TE-1A through TE-6B

Tank No. 5, to evaluate both the collection efficienc
(ability to quantitat and total chromium) and to
examine the potential

chromium in solution after collection.

shown an appreciable amount of trivalent chromium, which suggested a

The first six paired gample runs

run in one exhaust duct on

y of the jmpinger train

ively collect both hexavalent

for conversion of hexavalent chromium to trivalent

The results of a previous test had

possibility of conversion during sample collection and/or storage. One of

had 0.1N NaOH in the impingers and the sample was
1) fronthalf rinse and

3) third

the paired trains (Train A)

recovered into Ly geparate sample jars as follows:

first impinger contents, 2) second jmpinger contents and rinse,

impinger contents and rinse, and 4) packup Teflon filter. The results in

Table 3.10 show that about 99% of both the hexavalent and total chromium was

e and probe) and first impinger. By the

collected in the fronthalf (nozzl
an average of 99.9%

time the flue gas had passed through the last impinger,

of the chromium had been removed. Since the amount collected in the last

ent, the impinger train is congidered to

impinger averaged less than one perc
(sample collected and

cceptable with respect to collection efficiency
that it is not necessary to have a

be a
recovered). Also, the results indicate

pbackup Teflon filter.

The second evaluation was the check
In conducting this evaluation, the other

on possible conversion of hexavalent

chromium to trivalent chromium.

paired sample train (Train B) was used. In this case, the impingers were

charged with distilled water. Immediately upon completion of the sample

NaOH was added to half of the sample to produce

recovery from the train,
These samples were then stored for 28

approximately a 0.1N NaOH solution.

days and subsequently analyzed for hexavalent and trivalent chromium.

Results are shown in Table 3.11.
The other halves of the samples containing distilled water
jup within 24 hours of sample collection.

oanly were to

be analyzed for hexavalent chrom

Due to an inadvertant error, the distilled water samples from only the first

three runs were analyzed for hexavalent chromium within 24 hours, as

planned. All six distilled water samples along with the six samples with

NaOH added were analyzed as planned 28 days after initial sample collection

(see Table 3.11). The results for the paired train which had NaOH in the
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TABLE 3.10. SAMPLE TRAIN (IMPINGER) COLLECTION EFFICIENCY
Date Run Sample Catch and Collection Efficiency
(1986) No. 1lst Imp. % of Total 2nd Imp. % of Total 3rd Imp. % of Total Filter
Catch, ug Catch, ug Catch, ug Cateh, ug
Hexavalent Chromium
3/18 TE-1A 2.764 99.9 < 4 99.9 < 4 99.9 2.0
3/18 TE=28 2.480 99.6 10.4 100 < 4 100 < 2
3/18 TE=3A 2.750 99.3 13 99.8 5 100 < 2 ‘
3/19 TE-4A 2,790 99.0 20 99.7 9 100 <2 ‘
3/19 TE=-5A 2,050 93.6 96 98.0 35 99.6 9
3/19 TE=-6A 2,680 98.3 22 99.1 24 100 < 2
Total Chromium
3/18 TE-1A 2.680 99.8 < 2 99.8 2 99.8 5.5
3/18 TE=2A 2,420 99.9 < 2 99.9 < 2 99.9 2.0
3/18 TE=-3A 2,700 99.5 13.6 100 < 2 100 2
3/19 TE-4A 2,740 99.3 13 99.7 7 100 {2
3/19 TE-5A 2,000 93.6 88 97.7 32 99.2 17
3/19 TE-6A 2,700 98.4 20 99.2 23 100 <2
3-21
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impingers during testing (Train A) are also shown in Table 3.11. The results
of the analysis of the distilled water halves showed no significant
difference between the first analysis and the second analysis conducted 28
days later. The results of the distilled water samples when compared to the
split samples with NaOH added also showed no significant differences, again
suggesting that conversion over time is not a problem. The between train
results (comparison of Train A results to Train B results) do indicate that a
gignificant amount of chromium is unaccounted for when only water is used in

the impingers during testing.

3.6.2 Evaluation of the Method 5 Sample Train for Collection of Chromium -

The use of the Method 5 sample train for collecting both hexavalent and total
chromium emissions from a chrome plating operation with very low chromium
concentrations had, in an earlier study, proved to be gquestionable. To
determine the suittability of data obtained using EPA Method 5 from points
sources with moderate to high chromium concentrations, paired sample runs
were conducted both at the Tank No. 5 exhaust and the Tank No. 6 mist
eliminator outlet. One sample train (Train A) used impingers only for sample
collection and the other was a standard Method 5 train with filter. This was
done to evaluate the collection of chromium at two concentration levels. The
results are shown in Table 3.12 and 3.13. Train A represents the impinger
train results and the Train B represents the Method 5 train results. At the
uncontrolled emission levels (Tank No. 5 exhaust) with a Cr+6 concentration
‘of about 3 mg/dscm, it appears that about 99% of the emissions are collected
by the fronthalf of the Method 5 (front filter) train. However, when the
Method 5 sample train is compared with the impinger train, it appears that
about 10% of the emissions are not recoverable from the train. It is likely
that this material gets caught in the frit and then cannot be recovered. The
results are, however, relatively similar at these higher levels and any data
collected at uncontrolled emission levels using the Method 5 train should be
acceptable for data comparisons. There was a problem with the dry gas meter
during runs TE-9A and TE-10B and the runs are not considered valid.

The second comparison was conducted on controlled emissions with a
concentration of sbout 0.2 mg/dscm. As shown in Table 3.13, the Method 5
train showed less percent recovery in the fronthalf with about 98%. The

comparison of the Method 5 and impinger trains at these lower concentration
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levels showed a greater difference than at the higher concentration levels.
In general, the impinger train measured emission levels about 25% greater
than the Method 5 train. The chromium data previously collected using the
Method 5 train on controlled emissions at these levels could be considered
valid if the results were increased slightly. However, if the concentrations
measured are substantially below 0.2 ug/dscm, the data suggests that the EPA

Method 5 results may be questionable.

3.6.3 Methods Evaluation Conclusions - The combination of the impinger train

with 0.1N NaQH as the reagent for sample collection and the EPA draft method
for hexavalent chromium analysis proved acceptable as the EPA Reference
Method for sampling and analysis of hexavalent chromium. Although the
reference trains were not run in pairs, the data clearly demonstrates that
this sampling and analytical method has very good precision, and the analysis
of the quality assurance samples shows (as with previéus tests) that the
method has good accuracy. The precision seems to be very similar to that
shown for EPA Method 5.

Based on these studies, no further evaluation of this method needs to be

made at chromium concentrations equal to or greater than those evaluated.

3.6.4 Summary of Analytical Results for Methods Evaluation Runs - The

summary of the analytical results for hexavalent and total chromium for
all samples collected for methods evaluation purposes is shown in
Table 3.14., The results shown in Table 3.14 for hexavalent chromium are the
results obtained by the EPA tentative method for "Determination of Hexavalent
Chromium Emissions from Stationary Sources" and the results for total
chromium are results obtained by analyzing an aliquot of the liquid sample
for total chromium by Inductively-Coupled Argon Plasmography (ICP). When the
total chromium sample shows "Residue" as the amount of sample analyzed, then
the filter residue was analyzed by ICP and these results were added to the
results for hexavalent chromium to give the total chromium results.

The Quality Assurance audit samples for these results are the same as
for the standards setting runs and are shown in the Quality Assurance
Section 5.0.
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TABLE 3.14. SUMMAR-Y OF "A" AND "B" TRAIN ANALYTICAL RESULTS FOR HEXAVALENT
l AND TOTAL CHROMIUM
Sample Hexavalent Amount of Total
I Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Results, ug Analyzed Results. ug
l No. 5 Plating Tank Exhaust
TE=1A 3/18 1st Impinger NaQH G=1 2.764 Total 2,680
" " 2nd Impinger NaOH G-2 < 4 Total < 2
I " " 3rd Impinger NaOH G-3 < 4 Total < 2
" " Teflon Filter G=4 2.0 Residue 5.5
I TE=-2A 3/18 1st Impinger NaOH G-5 2,480 Total 2,420
" " 2nd Impinger NaOH G-6 10.4 Total < 2
" " 3rd Impinger NaOH G-7 < 4 Total < 4
l " " Teflon Filter G-8 < 2 Residue 2.0
TE~3A 3/18 1st Impinger NaOH G=-9 2.750 Total 2,700
" " 2nd Impinger NaOH G-10 13.0 Total 13.6
' " " 3rd Impinger NaOH G-11 5.0 Total < 2
" " Teflon Filter G-12 < 2 Residue < 2
I TE=4A 3/19 1st Impinger NaOH G-13 2,790 Total 2,740
" " 2nd Impinger NaOH G-14 20 Total 13
" " 3rd Impinger NaOH G=-15 9 Total 7
N " Teflon Filter G-16 < 2 Residue < 2 |
|
TE-5A 3/19 1st Impinger NaOH G=-17 2.050 Total | 2,000
" " 2nd Impinger NaOH G=18 2 Total a8
' " " 3rd Impinger NaOH G=-19 35 Total 32
" " Teflon Filter G=-20 9 Residue 17
I TE=6A 3/19 1st Impinger NaOH G-21 2,680 Total 2.700
- " 2nd Impinger NaOH G=-22 22 Total 20
" " 3ré Impinger NaOH G-23 24 Total 23
I " " Teflon Filter G=24 < 2 Residue < 2
I (continued) .
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TABLE 3.14. (continued) SUMMARY OF "A" AND "B" TRAIN ANALYTICAL RESULTS FOR HEMAVALENT
AND TOTAL CHROMIUM
Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Results, ug Analyzed Results, ug
No. 5 Plating Tank Exhaust
TE-7A 3/24 Impinger NaQH G=25 5.550 Total 5.250
" " Teflon Filter G=26 {2 Residue < 2
TE-8A 3/24 Impinger NaOH G-27 3,250 Total .3.150
" " Teflon Filter G-28 < 2 Residue < 2
TE-9A 3/25 Impinger NaOH G-29 2,950 Total 2,850
" " Teflon Filter G-30 < 2 Residue < 2
TE=10A 3/25 Impinger NaQH G=31 2.940 Total 2.800
" " Teflon Filter G-32 ¢ 2 Re=sidue < 2
TE=11A 3/25 Impinger NaOH G=-33 5.320 Total 5.210
" " Teflon Filter G-34 < 2 Resjidue < 2
TE-12A 3/25 Impinger NaOH G-35 5,170 Total 5.000
" * Teflon Filter G-36 < 2 Residue < 2
TE-13A 3/26 Impinger NaOH G-37 6,270 Total 6.230
" " Teflon Filter G-38 < 2 Resjidue < 2
TE-14A 3/26 Impinger NaOH G=-39 4.890 Total 4.710
" " Teflon Filter G=40 < 2 Residue < 2
No. 6 Plating Tank Mist Eliminator Qutlet
MO-5A 3/26 Impinger NaOH G~99 897 Total 862
" " Teflon Filter G-100 <1 Residue <1
MO-6A 3/26 Impinger NaQOH G=-105 1.460 Total 1,380
" " Teflon Filter G=-106 < 2 Residue 129
MO=-72 3/26 Impinger NaQH G~111 1.050 Total 1.000
" " Teflon Filter G=-112 { 2 Residue < 2

(continued) .
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TABLE 3.14. (continued) SUMMARY OF "A" AND "B" TRAIN ANALYTICAL RESULTS FOR HEXAVALENT
AND TOTAL CHROMIUM

Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
No. (1986) Sample Type Analyzed Results. ug Analyzed Results, ug
No. 5 Plating Tank Exhaust
TE-1B 3/18 Imping. 1lst Split DI G=41 2,566/2,473*% Total 2,574
. " Imping. 2nd Split NaOH G=42 2,644 Total 2,582
" ® Teflon Filter G-43 < 2 Residue 10
TE-2B 3/18 Imping. 1lst Split DI G=-44 2.,018/2.018% Total 2.065
" " Imping. 2nd Split NaOH G=45 2,093 Total 2,065
" " Teflon Filter G=46 <1 Residue 4
TE-3B 3/18 Imping. 1lst Split DI G=-47 2,201/2,236% Total 2,340
" " Imping. 2nd Split NaOH G=-48 2.218 Total 2.184
" " Teflon Filter G=-49 <1 Residue 7
Imping. lst Split DI G-50 2.093 Total 2.175
Imping. 2nd Split NaQOH G=51 2.175 Total 2,190
" " Teflon Filter G=52 <1 Residue <1
TE-5B 3/19 Imping. 1lst Split DI G-53 2,907 Total 3.018
" " Imping. 2nd Split NaOH G-54 3,342 Total 3,334
" " Teflon Filter G=55 <1 Residue <1
TE-6B 3/1% Imping. 1lst Split DI G=-56 2.703 Total 2.690
" " Imping. 2nd Split NaOR G-57 2.445 Total 2.445
" " Tefion Filter G-58 <1 Residue <1
TE-7B 3/24 Imping. NaOH G-59 < 6 Total {6
" " Fronthalf Rinse NaOH G~60 4,210 Total 4,060
" " Frit Rinse NaOH G=61 3 Total < 2
" " Glass Filter G=-62 981 Residue 1.104

(continued).

* Represents the analysis conducted on day 1 and day 28 on the same sample.
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TABLE 3.,14. (continued) $UMMARY OF "A" AND "B" TRAIN ANALYTICAL RESULTS FOR HEXAVALENT
AND TOTAL CHROMIUM

Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
I No. (1986) Sample Type Rnalyzed Results. ug Analyzed Results. ug
No. 5 Plating Tank Exhaust
I TE-8B 3/24 Impinger NaOH G-63 61 Total 50
" " Fronthalf Rinse NaOH G=-64 2,650 Total - 2,610
h " Frit Rinse NaOH G=-65 {2 Total < 2
I " " Glass Filter G=66 551 Residue 992
TE-9B 3/25 Impinger NaQH G=67 < 8 Total 7
I " " Fronthalf Rinse NaOH G=68 2,700 Total 2,530
" " Frit Rinse NaOH G=-69 < 4 Total < 4
" " Glass Filter G-70 442 Residue 488
I TE-10B| 3/25 Impinger NaOH G-71 20 Total 13
" " Fronthalf Rinse NaOH G-72 3.580 Total 3,600
" " Frit Rinse NaOH G=73 < 3 Total < 3
I " " Glass Fllter G=74 249 Residue 274
TE-11B 3725 Impinger NaOH G=75 < 8 Total 5
' " " Fronthalf Rinse NaQH G=76 4,892 Total 4.845
" " Frit Rinse NaOH G=77 <3 Total 2
" " Glass Filter G-78 582 Residue 656
I TE-12B 3/25 Impinger NaOH G=-79 3.560 Total 3.440
" " Fronthalf Rinse NaOH G-80 1,070 Total 1.040
" " Frit Rinse NaQH G=-81 5 Total 8
I " " Glass Filter G-82 510 Residue 575
TE-13B 3/26 Impinger NaOH G-83 23 Total 18
I b " Fronthalf Rinse NaOH G=84 3,960 Total 3.790
" " Frit Rinse NaOH G-B5 < 4 Total < 4
" " Glass Filter G-86 520 Residue 595%
l TE-14B 3/26 Impinger NaOH G-87 12 Total < 4
" " Fronthalf Rinse NaOH G-88 3.470 Total 3.210
" " Frit Rinse NaOH G-89 4 Total ¢ 2
I " " Glass Filter G~90 395 Residue 443
I (continued).
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I TABLE 3.14. (continued) SUMMARY OF "A" AND "B" TRAIN ANALYTICAL RESULTS FOR HEXAVALENT
AND TOTAL CHROMIUM
Sample Hexavalent Amount of Total
Run Date No. Chromium Sample Chromium
l No. (1986) Sample Type Analyzed Results, ug Analyzed Results. ug
I No. 6 Plating Tank Mist Eliminator Outlet
MO=-5B 3/26 Impinger NaOQH G-101 7 Total < 4
b " Fronthalf Rinse NaOH G-102 757 Total 707
I " " Frit Rinse NaQH G-103 < 3 Total <3
" " Glass Filter G-104 26 Residue 36
I MO-6B 3/26 Impinger NaOH G-107 7 Total 6
" " Fronthalf Rinse NaOQH G-108 720 Total 733
" " Frit Rinse NaOH G-109 3 Total 2
I " " Glass Filter G-110 9 Residue 9
MO-7B 3/26 Impinger NaOH G-113 30 Total 22
" " Fronthalf Rinse NaOH G-114 767 Total 754
I " " Frit Rinse NaOH G=115 < 3 Total < 2
" " Glass Filter G=-116 <1 Residue <1
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4.0 SAMPLING LOCATIONS AND TEST METHODS

This section describes the sampling locations and test methods used to
characterize emissions from hard chromium plating tank No. 6 at the Greensboro
Industrial Platers' facility in Greensboro, North Carolina. It also includes a
section describing the testing location, sampling procedures, and analytical
techniques used in the methods development testing conducted in one of the
exhaust ducts from plating tank No. 5. Three sampling locations were used in
the emissions testing program: the inlet and outlet of the No. 6 plating tank
mist eliminator and the No. 5 plating tank exhaust duct. At the No. 6 plating
tank mist eliminator inlet and outlet, emissions testing was performed for
hexavalent chromium content, total chromium content, and chromium distribution
with respect to particle size distribution. At the No. 5 plating tank exhaust,
emissions testing was performed for hexavalent chromium content and total
chromium content only. From the No. 6 plating tank, grab samples of the anode,
cathode, and bath solutions were collected for hexavalent and total chromium
analysis. Grab samples were also collected from the No. 6 rinse tank for
hexavalent and total chromium analysis. The relative positions and the type of
testing conducted at each location are shown in a simplified process flow
diagram (see Figure 4-1) and accompanying Table 4,1. The subsections which

follow further describe each sampling location and applicable test methods.

4,1 NO. 6 PLATING TANK MIST ELIMINATOR INLET (TEST LOCATION A)

Hexavalent chromium, total chromium, and chromium distribution with respect
to particle size distribution were measured at the inlet of the mist eliminator
on tank No. 6, as shown in Figure 4-2. One sampling port was installed on the
side of the horizontal circular duct (24.75 inches in diameter). This port was
located 9 inches (0.40 duct diameters) upstream from a bend in the duct to the
scrubber and 8 inches (0.35 duct diameters) downstream from an expansion in the
duct. Because of the close proximity of flow disturbances, this location did
not meet EPA Method 1 sampling requirements; however, there was no other
location available for inlet testing. Prior to testing, a cyclonic flow check
was performed to determine if any cyclonic flow existed at the sampling
location. An average yaw angle of 9.50 was measured, indicating an acceptable

sampling location with respect to EPA Method 1 requirements.
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TABLE 4.1. SAMPLING PLAN FOR GREENSBORO INDUSTRIAL PLATERS
Sampling Number
Sample Type Locations of Samples Methods*
Standards Setting
Hexavalent Cr Ag&B 4 each Method 13-Type Impinger
' Train & Tentative Method
for Hexavalent Cr
Total Cr A&B 4 each Method 13-Type Impinger
Train & EPA Protocol for
Total Cr
Hexavalent & C 11 grab Tentative EPA Method
Total - Cr D 3 sets of 4 grab for Hexavalent Cr & ICP
E 2 grab
Particle Sizing
Hexavalent & A&B 3 each Impactor using
Total Cr Tentative EPA Method
Distribution for Hexavalent Cr & ICP
by Particle
Size
Methods Development
Hexavalent & B 3 pairs Various Paired Sampling
Total Cr F 14 pairs Trains (see Appendix C)

using Tentative EPA
Method for Hexavalent Cr
& ICP

* JCP: Inductively-Coupled Argon Plasmography
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For the Method 13-type impinger train testing (refer to Appendix C for
further discussion of sampling train and sample analysis procedures),
sampling was conducted along two axes through the single port (labeled "A" in
Figure 4-2). The axis perpendicular to the sampling port axis (labeled "B")
was sampled by inserting the probe through the available port at a
predetermined angle for a predetermined distance, both of which were
calculated geometrically.

A total of 12 points were sampled for 5 minutes each on the "A" axis;
however, only 6 points (see Figure 4-3) were sampled on the "B" axis due to
the size of the port limiting the angle with which the probe could be
inserted. Points 1 and 6 were sampled for 20 minutes each, while points 2
through 5 were sampled for 5 minutes each. The total test time for each run
was 120 minutes. Each run was performed concurrently with the outlet
testing.

For the particle size tests (including hexavalent and total chromium
distribution by particle size) the first run of the three-run series was
conducted at a sampling point representing the average velocity in the duct.
To ensure consistent cut-sizes on the impactor plates, the remaining two runs
were conducted at points having the same velocity as the first run. The

three particle size runs ranged from 123 to 180 minutes in duration.

4,2 NO. 6 PLATING TANK MIST ELIMINATOR OUTLET (TEST LOCATION B)

Hexavalent chromium, total chromium, and chromium distribution with
respect to particle size distribution were measured at the outlet of the
No. 6 mist eliminator, as shown in Figure 4-4. Two sampling ports were
installed 90O apart on the 13.5 inch diameter stack extension. The ports
were located 36 inches (2.5 stack diameters) upstream from the stack exit and
89 inches (6.5 stack diameters) downstream from the expansion in the duct
leading from the induction fan.

For the Method 13-type impinger train (refer to Appendix C for further
discussion of sampling train and sample analysis procedures), a total of 16
points, as per Method 1, were sampled. Each point was sampled for 8 minutes
for a total sampling time of 128 minutes.

For the particle size tests (including hexavalent and total chromium

distribution by particle size) the first run of the three-run series was
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conducted at a sampling point representing the average velocity in the duct.
To ensure consistent cut-sizes on the impactor plates, the remaining two runs
were conducted at points having the same velocity as the first run. The

three particle size runs ranged from 123 to 240 minutes in duration.

4.3 NO. 6 PLATING TANK MIST ELIMINATOR WASH DOWN DRAIN PIPE (TEST LOCATION C)
During each day of sampling, grab samples were collected during the mist
eliminator wash down cycles. The samples were collected by holding a sample
jar beneath the drain pipe as the wash down cycle was in progress. Five
samples were collected on March 18, three samples were collected on March 19,
and three samples were collected on March 25. At the end of each day, the
samples were combined into a single sample for analysis of hexavalent and

total chromium content.

4.4 NO. 6 PLATING TANK ANODE, CATHODE, AND BATH SOLUTION (TEST LOCATION D)
During each set of runs, grab samples of the tank solution were collected

near the anode area and the cathode area, and from the bath. The samples were

collected at a point showing the most turbulence and bubbling. Each sample

was analyzed for hexavalent and total chromium content.

L.5 NO. 6 PLATING TANK RINSE TANK (TEST LOCATION E)

During each day of sampling, a grab sample was collected from the rinse
tank which supplies the water used to rinse off the parts as they are lifted
from the No. 6 plating tank. The parts are rinsed directly over the plating

tank. The samples were analyzed for hexavalent and total chromium content.

L.6 NO. 5 PLATING TANK EXHAUST (TEST LOCATION F)

Hexavalent and total chromium methods evaluation tests were conducted in
one of the exhaust ducts coming off plating tank No. 5, as shown in
Figure 4-5. Two sampling ports.were installed side-by-side on the side of the
angled circular duct (11.5 inches in diameter). The main port (A) was located
14 inches (1.22 duct diameters) upstream of a bend in the duct and 30 inches
(2.61 duct diameters) downstream of another bend in the duct from the plating
tank. Since the methods evaluation sampling was conducted at two "single
points" it was not imperative that this location meet EPA Method 1

requirements.
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For the method development testing (refer to Appendix C for a detailed
discussion of the sampling trains and analytical procedures used), -paired
train sampling was conducted through the two ports. The nozzles of the two
trains were staggered in the duct and halfway through each run the train and
probe positions were reversed. The total test time for each run was 60

minutes.

4,7 VELOCITY AND TEMPERATURE

A type S pitot tube and magnehelic gauges were used to measure the gas
velocity pressure (delta P). Velocity pressures were measured at each
sampling point across the duct or stack to determine an average value
according to the procedures outlined in Method 2. The temperature at each

sampling point was measured using a thermocouple and digital readout.

4.8 MOLECULAR WEIGHT
The flue gas composition and molecular weight were assumed to be those

of ambient air.

k.9 SAMPLING TRAINS

Hexavalent Chromium and Total Chromium - A Method 13-type impinger train

was used to capture chromium emissions at locations A and B. All tests were
conducted isokinetically by traversing the cross-sectional area of the duct
or stack and regulating the sample flow rate relative to the flue gas flow
rate as measured by the pitot tube attached to the sample probe., The
sampling train consisted of a heated, glass-lined probe, a filter bypass,
four impingers (the first three containing 100 mL of 0.1N NaOH each and the
fourth containing silica gel). A Teflon filter was also employed between the
third and fourth impingers. A 0.1N NaOH rinsing of the nozzle, probe, and
first three impingers (the contents of each impinger and its rinse was kept
separate for efficiency testing) was made at the end of each test. The

Teflon filter was kept dry and separate.

Particle Size Distribution - Particle size samples were collected using

Andersen Mark III cascade impactors. These in~-stack, multi-stage cascade
impactors have a total of eight stages followed by a back-up filter stage and
particle size cut-offs ranging from 0.5 to 15 microns. Substrates were 64 mm

diameter glass fiber filters. A constant sampling rate was maintained
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through the test period. Sampling rates were set for isokinetic sampling as
long as the sampling rate did not exceed the recommended flow rate for the-
impactor. See Appendix C for detailed sampling procedures. At the locations
sampled, a point of average velocity was sampled. With the exception of the
selection of the sampling point locations, the procedures used followed those
recommended in the "Procedures Manual for Inhalable Particulate Sampler

Operation" developed for EPA by the Southern Research Institute.

4,10 HEXAVALENT CHROMIUM CONTENT

Hexavalent chromium content was determined utilizing procedures
described in the tentative EPA Method "Determination of Hexavalent Chromium
Emissions from Stationary Sources" (see Appendix C). At the end of each
Method 13-type impinger train run, the impinger feagent and rinsings were
combined into one sample. The impinger reagents and rinsings as well as the
Teflon filter were analyzed for hexavalent chromiﬁm content using this
method. It was also used to determine the hexavalent content of the process
samples which were collected.

Two different sample preparation techniques were used. For the
standards setting testing presented in Subsections 3.0 through 3.5, the
samples were first filtered. The filtered residue was sent for total
chromium analysis and the filtrate was sent for hexavalent chromium
analysis. For the methods development testing described in Subsection 3.6
and the process samples, two separate aliquots of the sample were analyzed,

one for total chromium and one for hexavalent chromium.

4,11 TOTAL CHROMIUM CONTENT

Total chromium content was determined using procedures described in the
"EMB Protocol for Sample Preparation and Emission Calculation of Field
Samples for Total Chromium"” which includes Neutron Activation Analysis (NAA)
aﬁd using Inductively-Coupled Argon Plasmography (ICAP) (see Appendix C). As
described above and in Appendix C, the standards setting impinger samples
were prepared one way and analyzed using NAA and the methods development and

process samples were prepared another way and analyzed using ICAP.
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5.0 QUALITY ASSURANCE

Because the end product of testing is to produce representative emission
results, quality assurance is one of the main facets of stack sampling.
Quality assurance guidelines provide the detailed procedures and actions
necessary for defining and producing acceptable data. Two such documents were
used in this test program to ensure the collection of acceptable data and to
provide a definition of unacceptable data. These documents are: the EPA
Quality Assurance Handbook Volume III, EPA-600/4-77-027 and Entropy's "Quality
Assurance Program Plan" which has been approved by the U.S. EPA, EMB,

Relative to this test program, the following steps were used to ensure that

the testing and analytical procedures produced quality data.

. Calibration of field sampling equipment. (Appendix D describes
calibration guidelines in more detail.)

e Checks of train configuration and on calculations.

. On-site quality assurance checks such as sampling train, pitot tube,
and quality assurance checks of all test equipment prior to use.

e Use of designated analytical equipment and sampling reagents.

Table 5.1 summarizes the on-site audit data sheets for the sampling
equipment used for the testing at each sampling location, including deviation
limits. In addition to the pre- and post-test calibration audits, a field
audit was performed on the meter boxes used for sampling. Entropy used the
procedures described in the December 14, 1983 Federal Register (U48FR55670).

In addition, the analytical balance used for filter weighing was audited with
Class "8" weights. Appendix D includes the audit run data sheets for each
dry gas meter used for the testing and audit data sheets for the other
sampling equipment.

Audit solutions prepared by the EPA were used to check the analytical
procedures of the laboratories conducting the hexavalent chromium and total
chromium analyses. Table 5.2 presents the results of these analytical
audits. The audit tests show the analytical technigues were accurate.

The sampling equipment, reagents, and analytical procedures for this
test series were in compliance with all necessary guidelines set forth for
accurate test results as described in Volume III of the Quality Assurance
Handbook.







TABLE 5.1. FIELD EQUIPMENT CALIBRATION

Within
Allowable Actual Allowable
Equipment Reference Error Error Limits
Meter box (N-5) Field Audit (3/25) Y + 0.05Y +0,027 V//
Meter box (N-9) | Field Audit (3/25) | Y + 0.05Y -0.005 '
Meter box (N-7) Field Audit (3/25) Y + 0.05Y +0.002 v
Meter box (N-7) Field Audit (3/26) Y + 0.05Y +0.008 e
Meter box (N-14) | Field Audit (3/26) Y + 0.05Y +0.003 v
Meter box (R-2) Field Audit (3/26) Y + 0.05Y +0.019 w"'
Meter box (N-8) Field Audit (3/26) Y + 0.05Y +0.042 v
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l TABLE 5.2. AUDIT REPORT CHROMIUM ANALYSIS
I Plant: Greenshoro Inotusins( Hsters Task No.: 3303
Date Samples Received: 4/8( Date Analyzed: 4/8(
l Samples Analyzed By: A7 owol NCSU
' Reviewed By: ﬂg?z&” é”D&S& / Tact Uexer Date of Review: 4‘/ 214
Sample ug/mL Source of Analytical Audit Relative
l Number Cr+6 or Cr Sample Technique Value Error, %
r P"’
" 6129 | P erva | GAD N AA 206,91 |+ 35
6-129 d GAD Cr e 2.4 |-3¢
l 6129 n QAD 7CP 19 ¢ =30
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APPENDIX A

TEST RESULTS AND EXAMPLE CALCULATIONS







PLANMT GREEMSBORD IMD. PLATERS DATE: 03/18/86 QPERATOR:  B.RUDD

S AMPLING LOCATION COATING TANK #*S-EXHAUST RUN NUMBER TE-1A

FILTER NUMBER(S) NOZZLE ¥, NOZZLE DIAM. 508,313

BAR. PRESS., in. Hg 282 METER BOX 2H@ 1.82

STATIC PRESS., in. H20 =075 SAMPLE BOX NUMBER 1

LEAK RATE, CFM 0.002 METER EOX NUMBER L ]

LE &K TEST YACUUM, in Hg 8 ASSUMED MOISTURE 2

Trav. Semple  Gas Meter Yelooity Orifice  AH Gas Meter  Pump Filter fmp. Exit Stack Leak
Point, Time Reading Head fin. HZO) Temp. vas.  Box Temp. Temp. Temp. Check

Mo, (Min) (CuFt.) (inH20) Desired Actual (deg.F) (inHa)  (deaF) (deq F) (deq.F)

A4 n/fo 81.662 0473 189 1.89 21 6 118 &4 66

] 10 ga.11 0131 1.42 142 87 3 124 6z 67

#-d 20 25.86 0.132 142 1.42 2g 3 124 :0) a7

B-5 30 102.40 0.204 22 22 g8 =} 27 &6 58

B-5 40 11048 0.206 2.23 2232 sa <) 130 Bo 58

B-2 30 11857 0.213 2.3 23 90 & 128 (8la] Y

B0 ADFF 126.78
FIMAL
DIFF/AVEG.
45,121 0.173 192 8717 6747




PLANT BGREENSBORD IND. PLATERS DATE:  03/18/85 OFERATOR: B.RUDD
SAMPLING LOCATION COATING TAMK *5-EXHALIST RUN NUMBER TE-1B I
FILTER NUMBER(S) MOZZLE *, NOZZLE DA, 09,312
BAR. PRESS. | in. Hy 292 METER BOX aH@ 1.63
STATIC PRESS. | in. H20 -0.75 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.016 METER 20% NUMBER N-10 I
LEAK TEST YACUUM. in Hg 8 ASSUMED MOISTURE 2
Trav. Sample  Gaz Meter Yelooity Orifice  aH Gag Meter  Purap Fitter Imp. Exit Stack  Leagk l
Point.  Time Reading Head {in. H20) Temp. Vaz.  Box Temp. Temp. Temp, Check
Mo.  (Min.) (CuFt.) (inH20) Desired Actual (deg. F}  (inHal  (degf) (deq F) (deq F)
B-3 2/0 3£7.000 0.17S 1.69 1.69 T2 3 121 66 67 l
B-3 H 324 .54 0217 211 210 74 & 120 67 &2
B-5 20 342 68 Q224 217 247 EL & 122 56 o7
d=d 30 351122 0155 1.3Q 1.530 76 5 122 B3 58 l
= 40 35841 0.156 1 51 1.51 TR 5 128 865 63
A= 30 3B5.67 DAST 1.3 1.52 = bl 128 66 &7
60 /0FF 3TzER
FIN&L I
DIFF A &4G.
43.883 0.180 1.75 75.23 67.30
A=4




PARTICULATE FIELD DATA & RESULTS TABULATION.

PLANT: Greensboro industrial Platers, Greenshoro, North Carolina

RUN # DATE SAMPLING LOCATION ) TEST TEAM LEADER

viin  09/18/86  Goating Tomk #5 - Outlet parcy F. Rudd
TE-1B 03/18/86 Coating Tank #5 - Outlet Barry F. Rudd
TE-1A TE-1B
RUN START TIME “o1s o1
RUN FINISH TIME o o1o021 1022
.NET SAMPLING PQINTS 2 2
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.313 0.312
Cp PITOT TUBE COEFFICIENT 0.840 0.840
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002
Pbar BAROMETRIC PRESSURE. INCHES HG 29.20 29.20
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.920 1.750
ORIFICE METER, INCHES H20
Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 45.121 45,883
tm DRY GAS METER TEMPERATURE. DEGREES F 87 76
Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 42,438 44,376
Vlc TOTAL VOLUME OF LIQUID COLLECTED 14.0 17.0
IN IMPINGERS & SILICA GEL. ML
Vw(std) VOLUME OF WATER VAPOR, SCF* 0.659 0.800
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.5 1.8
Mfd DRY MOLE FRACTION 0.985 0.982
md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.67 28.64
Pg FLUE GAS STATIC PRESSURE. INCHES H20 =0.75 =0.75
Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.14 29.14
ts FLUE GAS TEMPERATURE, DEGREES F 67 68
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1750 0.1800
vs FLUE GAS VELOCITY, FEET/SECOND 23.86 24.23
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9
Qsd VOLUMETRIC AIR FLOW RATE. DRY SCFM* 992.2 1.003
Qaw VOLUMETRIC AIR FLOW RATE. WET ACFM 1,033 1.049
%1 ISOKINETIC SAMPLING RATE, PERCENT 96.1 100.0
* 6§ Degrees F -- 29.92 Inches of Mercury (Hg)

(continued next page)




mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

- - -

CATCH, MILLIGRAM (2.766.0 )
CONCENTRATION. GRAINS PER DSCF* ( 1.006 )
EMISSION RATE, LBS/HOUR ( 8.554)

TOTAL CHROMIUM:

TOTAL CATCH. MILLIGRAMS (2.684.0 )
CONCENTRATION. GRAINS PER DSCF* (0.9760 )
EMISSION RATE, LBS/HOUR { 8.300)

FLUE GAS TEMPERATURE:

Degrees Fahrenheit 67

Degrees Centigrade 19

AIR FLOW RATES x million:

Actual Cubic Meters/hr 0.0018
Actual Cubic Feet/hr - 0.0620
Dry $td. Cubic Meters/hr# 0.0017
Dry Std. Cubic Feet/hr* 0.0595

HEXAVALENT CHROMIUM:

---------- Y —

Concentration. mg/dscm* ( 2301.7691)
Concentration, gr/dscf* ( 1.005842)
Emissions, kg/hr ( 3.8800)
Emissions, 1b/hr ( 8.5540)

TOTAL CHROMIUM:

Concentration, mg/dscm* ( 2233.5315 )
Concentration, gr/dscf* (0.976024 )
Emissions, kg/hr (3.7650)
Emissions, 1b/hr {8.3004)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 1073

{ 2.644.0)

( 0.9195)

{7.907 )

( 2.592.0 )

( 0.9014 )

( 7.752 )

68

20

0.0018
0.0629
0.0017

0.0602

{ 2104.1618)
{ 0.919491)
{ 3.5866 )

( 7.9072)

(2062.7789)
(0.901407)
{3.5161)

( 7.7516)

deg. F

deg. C

acmh
acfh
dsemh

dsefh

mg/dsecm
gr/dsct
kg/hr

ib/hr

mg/dsem
gr/dscf
kg/hr

1b/hr




EXAMPLE PARTICULATE TEST CALCULATIONS NO. TE-1lA

Coating Tank #5 - Outlet

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

_—_——..-——--—_—————-——...———-.——_..-_—.-——————-———-—.——_.—-——

—— et et — S

(460 + tm)

Il
=
~
o
S

*
w

*
<

3

*

vm(std)

(29.20 + 1.920/13.6)

vm(std) = 17.64 * 0.994 * 45.121 * ——m--—o--mo-oomosooo =
(460 + 87)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

—..-..—.——_.—-——..-——...-——.———_.————.-——....———.———.-———..-——_

Vw(std) = 0.04707 * Vic

Vw(std) 0.04707 * 14.0 = 0.659 SCF

- PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

__.-_—.-———.——_—.—_—_———_.———..———.————.———..———_———_.———.—-——_—

0.659 + 42.438

DRY MOLE FRACTION OF FLUE GAS

—— e - S R S — e S g

Mfd 1 - %H20/100

[}

Mfda = 1 - 1.5/100 = 0.985

WET MOLECULAR WEIGHT OF FLUE GAS

o ——— A -t e e S8 S e A S S

Ms (Ma * Mfd) + (0.18 * %H20)

Ms 28.84 * 0.985 + (0.18 * 1.5) = 28.67 LB/LB-MOLE

42,438 DSCF




ABSOLUTE FLUE GAS PRESSURE

R  ———— ————— T ——— T —————

Ps Pbar + Pg / 13.6

Ps

29.20 + ( -0.7 / 13.6)

AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of avg sq.
(Delta p)avg * (460 + tg)
vs = 85.49 * Cp * SQRT[=-—-=wmo—mmmemmme e ]
Ps * Ms
0.1750 * (460 + 67)
vs = 85.49 * 0.840 * SQRT[====~———mmmomme e 1l = 23.9 FT/SEC

= 29.14 1IN.

29.14 * 28,67

HG.

DRY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

__--..—_——...—_—...._—_—-.u———-.....———-.-.._————.._———-._———.———_—..————..—_

60
0sd = ~=== % Mfd * yg * A *
l4a4
60
Qsd = -—-- * (0,985 * 23,9 *
144

Osd 992 SCFM

Qaw = 60 / 144 * yg * A

- 60 / 144 = 23.9 *

0
o
-3

I

ts + 460 Pst

103.9

- -

d

67 + 460 29.92

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDITIONS

...__——.._—_—q...._———-.n-—————————n————--———.-————————--—_—m————n—_

1,033 ACFM

(ts + 460) * Vm(std)

Mfd * Theta * Area-nozzle, sg.ft.

( 67 + 460) *

42,438

ST = =—c—e A e K e

PERCENT ISOKINETIC OF SAMPLING
Pstd 100
Tstd 60 Pg * vs %
29.92 100
528 60 29.14 *

23.9 * 0,985 *

60.00 * 0.0005343



I GRAINS PER DRY STANDARD CUBIC FOOT
l 7000 ngs

gr/DSCF = =—=—==-- mmmmmm—

453,592 vm(std)

I 7000 2,766.0

gr/DSCF = —-—====- H mmmmm—— = 1.0058 gr/DSCF
l 453,592 42.438 '
l POUNDS PER HOUR

Lb/Hr = 60 / 7000 * gr/DSCF * Qsd
l Lb/Hr = 60/7000 * 1.0058 * 992 = 8.55 LB/HR
i




PL&NT GREENSEBORO IND. PLATERS DATE: 02/18/26 OPERATOR: B.RUDD
SAMPLING LOCATIN COATING TANK *S-EXHAUST RUN NUMBER TE-24
FILTER NUMBERC(S) NOZZLE #, NOZZLE DIaM. 507,.204
BAR. PRESS., in. Hg 29.2 METER BOX aH@ 1.82
STATIC PRESS., in, H20Q -0.75 : SaMPLE BOX MUMBER 24
LEAK RATE, CFM 0.006 METER BOX NUMEBER N-5
LEAK TEST WACUUM, in Hg 10 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Yeloeity Orifice  &H Gas Meter  Pump Filter Imp. Exit Stack Leak
Paint.  Time Reading Hegd (in. H20) Temnp. Vac.  Box Temp. Temp. Temnp. Check
Mo,  (Min) (CuFt) (inH20) Desired Actual  (deg.F) (inHg)  (deqF) (deq F) (deg F)
A-d /0 126.933 0.1358 150 150 70 8 121 57 Fa
a-4 10 133.67 0.158 1.32 1.52 T3 B 2 66 71
A=d 20 140.22 0.153 1.32 1.32 I B 25 086 71
B-5 20 147 019 0.208 2.00 2.00 82 e 125 55 Kl
B-% 40 194,72 0.210 2.02 2.02 7 2 125 b2 70
B-3 50 162.32 0.210 202 202 90 8 123 64 70
60/0FF 170.451
FINAL
DIFF/ AYG.

42318 n.182 175 79.83 70.50

A-10




l PLANT GREENSBORD IND. PLATERS DATE:  03/12/86 OPERATOR: B.RUDD
SAMPLING LOCATION GCOATING TANK *S-EXHAUST RUN NUMBER TE-ZB
FILTER NUMBER(S) NOZZLE ¥, MOZZLE DIAM. 103,.301
I BAR. PRESS., in, Hg 292 METER BOX aHQ 1.63
STATIC PREES., in. H20 -.75 SAMPLE ROX NUMBER S
LEAK RATE, CFM 0.000 METER BOX NUMBER H-10
I LEAK TEST WACUUM, in Hy 10 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Velocity Orifice aH Gas Meter Pump Filter Inp. Exit Stack Leak
Point, Time Reading Head (in. H20) Temp. Vac.  Box Temnp. Temp. Temp. Check
I Mo.  (Min.) (CuFt) (inH20) Desired Actual (deq.F) (inHg)  (deqF) (deg F) (deq.F)
B-5 o/0 273102 0,198 1.80 1.89 65 2 122 52 T
B-5 mn 38092 0183 161 161 59 8 129 a2} T1
I B-3 20 3983.18 0.192 1.61 1.61 T2 8 130 56 71
A= 30 395,648 0167 1.40 1.40 78 T 127 63 70
h=d 40 402.61 Q.162 1.35 1.35 82 7 127 62 70
. A4 S0 40942 0162 . 135 135 85 7 125 63 70
&0/0FF 416.327
FINAL
DIFF # AVG.
l 43,225 B.178 154 7533 70.50
1




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greenshoro. North Carolina

%I ISOKINETIC SAMPLING RATE, PERCENT 98.1 102.5

* 68 Degrees F -- 29,92 Inches of Mercury (Hg)
(continued next page)

I
) RUN # DATE SAMPLING LOCATION ' TEST TEAM LEADER

TE-2A  03/18/86  Coating Tamk #5 - Outiet Barry F. Rudd l

TE-2B 03/18/86 Coating Tank #5 - Outlet Barry F. Rudd

TE-2A TE-28

R Prel e |
RUN FINISH TIME 1400 1402

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME. MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.304 0.301

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002

Pbar BAROMETRIC PRESSURE. INCHES HG 29,20 29.20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.760 1.540

ORIFICE METER, INCHES H20

Vim VOLUME OF METERED GAS SAMPLE, DRY ACF 43,518 43.225 I
tm DRY GAS METER TEMPERATURE, DEGREES F 80 75

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 41.444 41.861 I
Vie TOTAL VOLUME OF LIQUID COLLECTED 15.0 19.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR. SCF* 0.706 0.894 I
%H20 MOISTURE CONTENT, FERCENT BY VOLUME 1.7 2.1

M£d DRY MOLE FRACTION 0.983 0.979 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT. LB/LB-MOLE 28.65 28.61 I
Pg ~ FLUE GAS STATIC PRESSURE, INCHES H20 -0.75 -0.75

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.14 29.14 '
ts FLUE GAS TEMPERATURE, DEGREES F 71 71
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1820 0.1780

vs’ FLUE GAS VELOCITY, FEET/SECOND 24.43 24.18 I
a STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

Osd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1.007 992.2 l
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,058 1.047

1

1

I

i

A=12




mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

CATCH. MILLIGRAMS

CONCENTRATION., GRAINS PER DSCF*

EMISSION RATE. LBS/HOUR

TOTAL CHROMIUM:

TOTAL CATCH, MILLIGRAMS

CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE., LBS/HOUR

FLUE GAS TEMPERATURE:

Degrees Fahrenheit
Degrees Centigrade
AIR FLOW RATES x million:

Actual Cubic Meters/hr

Actual Cubic Feet/hr

Dry Std. Cubic Meters/hr*

Dry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dscm*
Concentration. gr/dscf*
Emissions, kg/hr
Emissions, lb/hr

TOTAL CHROMIUM:

" Concentration, mg/dscm*
Concentration, gr/dscf®

Emissions. kg/hr

Emissions. 1lb/hr

(2,490.0) ( 2.093.0 )
(0.9272) (0.7716 )

( 8.o001) { 6.562 )

{2.422.0) ( 2.069.0 )
(0.9019 ) { 0.7627 )

( 7.783) { 6.487 )

71 71 deg. F

22 22 deg. C
0.0018 0.0018 acmh
0.0635 0.0623 acfth
0.0017 0.0017 dscmh
0.0604 0.0595 dscfh

( 2121.7750 ) (1765.7183 ) mg/dscm
( 0.927187) ( 0.771595) gr/dsct
(3.6293) { 2.9766 ) kg/hr

( 8.0012) ( 6.5622 ) 1b/hr

{ 2063.8309) (1745.4711 ) mg/dscm
{ 0.901867 ) {(0.762748} gr/dsct
{3.9302) ( 2.9424) kg/hr

( 7.7827) ( 6.4870) 1b/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 10 °




PLANT GREEMSBORD IND. PLATERS DATE: 03/18/26 OPERATOR: DR
SAMPLING LOCATION COATING TANK *3-EXHAUST RUN NUMBER TE-3A
FILTER NUMBER(S) NOZZLE #, NOZZLE DIAM. 508,313
BAR. PRESS., in. Hg 28.2 METER BOX aMi@ 1.82
STATIC PRESS ., in. H20 =073 SAMPLE BOX NUMBER i
LE&K RATE, CFM 0.005 METER BOX NUMBER =5
LE&K TEST YACUUM , in Hg 7 ASSUMED MOISTURE 2
Trav. Sampie  Gas Mster Yalpoity Orifice  4&H Gas Meter  Pump Filter lnp. Exit Stack Leak
Point.  Time Reading Head (in. H20) Ternp. Yar.,  Box Temp. Temp. Temp. Check
Mo.  (Min) (CuFt) (inH20) Desired Actul  (deq.F) (inHg)  (deqF) (dea ) (degF)
f=d 0/ 170.542 Q.170 1.82 1.82 g2 -] 120 565 T2
fi=4 10 175.01 0.167 1,79 1.78 a7 ] 117 63 72
A= 20 185.29 0.167 1.83 182 Qg 9 118 83 71
B-5 30 192.837 0.218 239 2.39 96 7 120 65 72
B-3 4] 20128 0.22 243 243 100 7 120 - 61 72
B-5 S0 20987 0.217 238 238 102 T 117 2 1
60 /0FF 218.448
FINAL
DIFF /7 AYG.
47.806 0.193 2.1 97.50 7167




PLANT GREEMSBORO IND. PLATERS DATE:  Q3/18/80 QOPERATOR: DR
SAMPLING LOCATION COATING TANK *S-EXHAUST  RUN NUMBER TE-3E

FILTER NUMBER(S) NOZZLE #, HOZZLE DIAM. 509,212

BAR.PRESS., in. Hg 292 METER BOX aH®@ 1.63

STATIC PRESS., in. H20 -0.58 SAMPLE BOX NUMBER 11

LE&AK RATE, CFM 0.090 METER BOX MUMBER M-10

LEAK TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2

Trav. Sample  Gas Meter Yelooity Orifice  aH Gas Meter Pump Filter imnp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Vac.  Box Temp. Temp. Temp. Check

Mo. (Min) {Cu.Ft.) {inH20) Desired Actudl (deq.F) (inHg)  (deg.F) {deq.F) (deq.F)

B-5 n/a 416.508 0.232 233 2239 88 7 125 86 72

B-3 10 423.60 227 229 2.29 91 7 125 62 T2

B-5 20 424 42 0.232 235 2.35 Q2 7 122 62 R

A=d 30 443520 0.134 1.35 135 aa 3 120 65 T2

A-d 40 450 .82 0.154 155 155 9 = 120 62 72

a=d g0 45824 0.153 1.35 155 N 5 120 &4 M

&0 /0FF 455 660
FINAL
DIFF / &G,
49 032 0.190 194 9067 7167

A-15




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensborc, North Carolina

* 68 Degrees F -- 29,92 Inches of Mercury (Hg)
(continued next page)

1

I
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-3A  03/18/86  Goating Tamk #5 - Outlet " B Dwain Ritenie I
TE-3B 03/18/86 Coating Tank #5 - Qutlet B. Dwain Ritchie
TE-3A TE-3B

S e |
RUN FINISH TIME 1533 1534

NET SAMFLING POINTS 2 2 I

Theta NET RUN TIME, MINUTES ' 60,00 60.00 .

Dia NOZZLE DIAMETER, INCHES 0.313 0.312

Cp PITOT TUBE COEFFICIENT ' 0.840 0.840 I

Y DRY GAS METER CALIBRATION FACTOR ' 0.994 1.002 .

Pbar BAROMETRIC PRESSURE, INCHES HG _ 29.20 29.20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 2,110 1.940

ORIFICE METER, INCHES H2Q

Vm VOLUME OF METERED GAS SAMPLE. DRY ACF 47.806 49.052 I
tm DRY GAS METER TEMPERATURE, DEGREES F 98 91

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 44.098 46.171 I
Vle TOTAL VOLUME OF LIQUID COLLECTED 20.0 20.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF¥% 0.941 0.941 I
%H20 MOISTURE CONTENT. PERCENT BY VOLUME 2.1 2.0

MEd DRY MOLE FRACTION 0.979 0.980 l
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.61 28.62 I
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.59

Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG 29.15 29.16 I
ts FLUE GAS TEMPERATURE, DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1930 0.1900

vs FLUE GAS VELOCITY, FEET/SECOND ' 25.20 24,99 I
a STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

0sd VOLUMETRIC AIR FLOW RATE., DRY SCFM* 1,032 1.025 I
Qaw VOLUMETRIC AIR FLOW RATE. WET ACFM 1,091 1.082

5I ISOKINETIC SAMPLING RATE, PERCENT 96.0 - 101.9 l

1

A-16




mg
gr/DSCF

Lb/Hr

mg
gr /DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

CATCH. MILLIGRAMS (2.768.0) [ 2.218.0)
CONCENTRATION, GRAINS PER DSCF* N (0.9687) ( 0.7413)
EMISSION RATE, LBS/HOUR { 8.571) ( 6.514)

TOTAL CHROMIUM:

TOTAL CATCH, MILLIGRAMS (2.714.0) ( 2,191.0)
CONCENTRATION, GRAINS PER DSCF* { 0.9498 ) (0.7323)
EMISSION RATE, LBS/HOUR ( 8.404 ) ( 6.435 )

FLUE GAS TEMPERATURE:

Degrees Fahrenheit 72 72
Degrees Centigrade 22 22

AIR FLOW RATES x million:

Actual Cubic Meters/hr 0.0019 0.0018
Actual Cubic Feet/hr 0.0655 0.0649
Dry Std. Cubic Meters/hr* 0.0018 0.0017
Dry $td. Cubic Feet/hr* 0.0619 0.0615

HEXAVALENT CHROMIUM:

Concentration. mg/dscm* ( 2216.7265) ( 1696.5017)
Concentration, gr/dscf* (0.968680) ( 0.741349)
Emissions. kg/hr ( 3.8876 ) (2.9548)
Emissions. lb/hr ( 8.5707 ) (6.5143)

TOTAL CHROMIUM:

Concentration. mg/dscm* { 2173.4811 ) {1675.8499)
Concentration, gr/dscf? ( 0.949782 ) [ 0.732324)
Emissions, kg/hr ( 2.8118 ) | 2.9189)
Emissions. 1lb/hr { 8.4035) (6.4350)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x lO-.3

A-17

deg. F

deg. C

acmh
acfth
dscmh

dscfh

mg/dscm
gr/dsct
kg/hr

1b/hr

mg/dscm
gr/dsct
kg/hr

lb/hr




PLANT ) GREENSBORO IND.. PLATERS DATE:  03/19/26 OPERATOR: DR
SAMPLING LOCATION COATING TANK *3 EXHAUST RUN NUMBER - TE-44 I
FILTER NUMBER(S) H/4 NOZZLE *, NOZZLE DI&M. 507,.304
B4R, PRESS., in. Hy . 282 METER BOX aH@ 1.82
STATIC PRESS., in. H20 ~0.73 S&MPLE BOX NUMBER 24
LEAK RATE, CFM 0.003 METER BO¥ MUMBER N-S I
LEAK TEST ¥ACUUM, in Hg 7 ' ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Yelogity Orifice  aH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Vac. Box Temp, Temp. Temp. Check I
Me.  (Min.) {CuFt) (inH20) Desired Actual  (deg.F) (inHg) (degF) (deq F) (deq.F)

A=d n/0 218523 0.162 1.54 1.54 78 6 120 B85 T2 I
h=-d 10 22534 0.163 1.35 155 79 G 120 52 72
h-4 20 232.18 0.163 135 =5 1 ) 122 63 T2
B-5 30/0 239.01 0.197 133 1.88 82 7 125 85 72 '
B-5 10 245 49 0197 1.88 1.82 25 7 125 52 Kl I
B-5 20 254.04 0.197 1.88 138 87 7 125 62 72
A=-4  50/OFF 261 510 '
FINAL I
DIFF/AYG. 42 997 0.179 1.7 §2.00 71.82

A-18 I




PLANT GREENSBORQ WD. PLATERS DATE: 03/19/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK *3 EXHAUST RUN NUMBER TE-4B '
FILTER NUMBER(S) NZ& NOZZLE ¥, NOZZLE DIAM. 108,.301
BAR. PRESS ., in. Hg 29.2 METER BOX 2H@ 163
STATIC PRESS., in. H20 -0.73 SAMPLE BOK NUMBER 5
LEAK RATE, CFM 0020 METER BOX NUMBER N-10
LE &K TEST VACUUM, in Ha 11 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Yelocity Orifice  aH. Gos Meter  Pump Filter irnp. Exit Stack Leak
Point.  Time Reading Head (in. Hz20) Temp. Vac. Box Temp.  Temp. Temp. Check
Me.  (Min) (CuFt) {(inH20) Desired  Actual  (deg.F) (inHg) (deg F) (deg F) (deq F)
B-5 /0 485 837 0.187 1.95 175 73 11 120 65 72
B-5 10 47375 0193 1.81 1.81 78 11 120 60 72
B-5 20 481.71 0.190 1.73 1.7¢ 22 10 125 62 72
A= 2040 489 373 0.162 152 1.32 82 Q 125 656 T2
A= iQ 496 .94 0137 147 1.47 24 9 125 64 7
= 20 S04.22 0.152 1.47 1.47 85 Q 125 65 T2
60 /OFF 511 424
FIMAL
DIFF /£ AVG. 45537 0473 163 81.00 7123

A-19




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro., North Carolina

* 686 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)
** ACTUAL %H20 USED IN CALCULATIONS

1
1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER
TE-4n  03/19/86  Coating Tamk 5 - Outlet B. Dwain Ritchie l
TE-4B 03/19/86 Coating Tank #5 - Outlet B. Dwain Ritchie
TE=-4A TE=-4B
R T |
RUN FINISH TIME . 1031 1032
NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.304 0.301
Cp PITOT TUBE COEFFICIENT 0.840 0.840 l
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002
Pbar BAROMETRIC PRESSURE, INCHES HG 29,20 29.20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.710 1.630
ORIFICE METER, INCHES H20
vm VOLUME OF METERED GAS SAMPLE, DRY ACF 42,987 45,537 l
tm DRY GAS METER TEMPERATURE, DEGREES F 82 81
Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 40.782 43.621 I
Vic TOTAL VOLUME QF LIQUID COLLECTED 29.5 21.5
IN IMPINGERS & SILICA GEL, ML
Vw(std) | VOLUME OF WATER VAPQOR, SCF* : 1.389 1.012 l
%H20 MOISTURE CONTENT. PERCENT BY VOLUME
" eaim vanmED W oo ] |
SATURATION AT FLUE GAS TEMPERATURE 2. 7%% 2.7
MEd DRY MOLE FRACTION 0.973 0.977 I
Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.54 28.59 .
Py FLUE GAS STATIC PRESSURE. INCHES H20 -0.73 ~0.73
Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG 29,15 29.15
ts FLUE GAS TEMPERATURE, DEGREES F 72 72 I
Delta p AVERAGE VEi.OCITY HEAD, INCHES H20 0.1790 0.1730
vs FLUE GAS VELOCITY. FEET/SECOND 24.30 23.87 l
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9
0Osd VOLUMETRIC AIR FLOW RATE. DRY SCFM* 988.9 975.9 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1.052 1,033
51 ISOKINETIC SAMPLING RATE, BERCENT 98.3 108.6 I
]
i




mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

" catcH, mILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, Ig.a" /HOUR

TOTAL CHROMIUM:

" TTOTAL CATCH. MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

" Degrees Fahrenheit
Degrees Centigrade

AIR FLOW RATES x million:

" Actual Cubic Meters/nr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/hr*
Dry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Conmcentration, mg/dscmt
Concentration. gr/dscf®
Emissions, Kg/hr
Emissions. lb/hr

TOTAL CHROMIUM:

---a;;;;;;;;;;;n, mg/dscm*
Concentration. gr/dscf*

Emissions, kg/hr

Emissions. lb/hr

{2.819.0)
{1.067)

(9.042)

( 2.760.0 )
{1.044)

( 8.853)

72

22

0.0018
0.0631
0.0017

0.0593

{ 2441.1070)
( 1.066731)
{4.1014)

(9.0421)

{ 2390.0160)
[ 1.044405)
{ 4.0156)

( 8.8529)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
-3
( ) = x 10
A-21

{2.175.0)
{ 0.7695)

( 6.436)

(2.190.0)
{ 0.7748)

( 6.481)

72

22

0.0018
0.0620
0.0017

0.0586

(1760.8707)

{ 0.769477)

deg. F

deg. C

acmh
acfh
dscmh

dscfh

mg/dscm

gr/dscf

( 2.9195) kg/hr

( 6.4363) lb/hr

(1773.0147 ) mg/dscm

{ 0.774784) gr/dscf

( 2.9396 ) kg/nr

( 6.4807 ) 1b/hr




PLANT GREENSBORO (ND. PLATERS DATE: 03/19/85 OPERATOR: DR
SAMPLING LOCATION COATING TANK *5 EXHAUST - RUN NUMBER TE-54 :
FILTER NUMBER(S) N/& HOZZLE *, NOZZLE DiAM, 08,313
BaAR. PRESS., in. Hg 292 METER BOX &H®@ 1.82
STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER LR
LEAK RATE, CFM 0.016 METER BOX NUMBER N-5
LEAK TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Velocity  Orifice  &H Gas Meter  Pump Filter Imp. Exit Stack Leak
Point.  Time Reading Head (in. H20) Temp. VYac. Box Temp.  Temp. Temp. Check
Mo.  (Min.) (CuFt.) (inH20) Decired ~Actudl  (deg.F} (inHg) (deq.F) (deq F) (deq F)
A=d /0 261 204 0.182 1.72 1.72 26 B 117 56 72
A=d 10 268.96 0. 1382 182 29 v] 120 62 72
A= 20 275.40 0171 1.82 1.82 aq ) 121 62 Kl
B-5 30/0 2839 0.208 2.2 221 a3 7 119 67 71
B-3 1 282.12 0.207 2.20 220 ea 7 119 o4 72
B-5 20 0032 0207 2.20 2.20 80 7 120 b4 T2
80 /0FF 308.541
FINAL
DIFF/ AYG. 46,737 01187 2.00 88.57 7167

A=-22



PLANT GREENSBORS ING. PLATERS DATE: 03/19/86 QPERATOR: COR
SAMPLING LOCATION COATING TANK *35 EXHAUST RUM NUMBER TE-5B
FILTER NUMBER(S) M NOZ2ZLE #, NOZZLE DIAM. 509,312
BAR. FRESS., in. H9 9.2 METER BOX sH@ 1.82
STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.003 METER BOX MUMBER. H-10
LEAK TEST YACUUM, in Hy 7 ASSUMED MQISTURE 2
Trav. Sample  Gas Meter Valowity Qrifice  aH Gos Meter Pump Filter Imp. Exit Stack Leak
Foint,  Time Reading Head (in. H20) Temp. Vac. Box Temp.  Temp. Temp. Chek
Mo.  (Min.) (Cuft.) (inH20) Desired  Actual  (deq.F} (inHg) (degF) {deg.F) (deq.F)
B-5 0/0 513.233 0.225 232 2.38 g4 7 120 56 72
B-3 10 522.20 0.225 2.38 238 87 7 120 51 72
B-5 20 531.37 0.227 240 2.40 87 7 122 63 7
h=d 30/0 540.533 0.1 1.1 1.81 83 6 121 65 kil
A-d 10 543.50 0155 1.74 1.74 23 6 120 64 72
a=d 20 J96.28 0.168 1.78 1.7¢8 34 b 22 65 iz
BQ/OFF 564.152
FiMAL
DIFF / &VG. 50.859 0.196 208 84 .57 7167

A-23




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-5A  03/19/86  Coating Tank #5 - Outlet B. Dwain Ritchie
TE-5B 03/19/86 Coating Tank #5 - Qutlet B. Dwain Ritchie
- TE-52 TE-5B

RUN START TIME “1104 “1105

RUN FINISH TIME 1210 1211

NET SAMPLING POINTS : 2 2

Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.313 0.312
Cp PITOT TUBE COEFFICIENT 0.840 0.840
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002
Pbar BAROMETRIC PRESSURE. INCHES HG 29.20 29.20
Delta H AVG. PRESSURE DIFFERENTIAL OF 2.000 2.080

: ORIFICE METER, INCHES H20
Vm VOLUME OF METERED GAS SAMPLE, DﬁY ACF 46.737 50.869
tm DRY GAS METER TEMPERATURE, DEGREES F 89 85
Vm(std) VOLUME OF METERED GAS SAMPLE. DRY SCF* 43,807 48.426
Vie TOTAL VOLUME OF LIQUID COLLECTED 21.0 25.5
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 0.988 1.200
%H20 MOISTURE CONTENT, PERCENT BY VOLUME - .. . S 2.2 2.4
Mfd DRY MOLE FRACTION 0.978 0.976
Ma ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28,84
Ms WET MOLECULAR WEIGHT. LB/LB-MOLE 28.60 28.57
Pg FLUE GAS STATIC PRESSURE, INCHES H20 =-0.73 -0.73
Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG 29.15 29.15
ts FLUE GAS TEMPERATURE, DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD. INCHES H20 0.1870 0.1960
vs FLUE GAS VELOCITY. FEET/SECOND 24.81 25.41
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9
0sd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1,015 1.037
Daw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,074 1.100
%1 ISQOKINETIC SAMPLING RATE, PERCENT 97.0 105.6

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)
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HEXAVALENT CHROMIUM:

mg CATCH. MILLIGRAMS " 2.190.0) [ 3.342.0)
gr/DSCF CONCENTRATION. GRAINS PER DSCF* (0.7715) { 1.065 )
Lb/Hr EMISSION RATE, LBS/HOUR ({6.713 ) ( 9.470 )

TOTAL CHROMIUM:

mg TOTAL CATCH, MILLIGRAMS ( 2.137.0) (3.334.0)
gr/DSCF CONCENTRATION, GRAINS PER DSCF* {0.7528 ) (1.062)
Lb/Hr EMISSION RATE, LBS/HOUR (6.550 ) { 9.448 )

FLUE GAS TEMPERATURE:

Degrees Fahrenheit 72 72 deg. F
Degrees Centigrade 22 22 deg. C

BAIR FLOW RATES x million:

Actual Cubic Meters/hr 0.0018 0.0019 acmb
Actual Cubic Feet/hr 0.0644 0.0660 acfth
Dry Std. Cubic Meters/hrf 0.0017 0.0018 dscmh
pry Std. Cubic Feet/hr* 0.0609 0.0622 dscth

HEXAVALENT CHROMIUM:

Concentration, mg/dscm* {1765.5074 } ( 2437.2231 ) mg/dscm
Concentration. gr/dscf* ( 0.771503) ( 1.065034 ) gr/dscf
Emissions. kg/hr ( 3.0448 ) { 4.2956 ) kg/hr
Emissions. 1lb/hr ( 6.7127 ) (9.4702) 1b/hr

TOTAL CHROMIUM:

Concentration. mg/dscm* (1722.7805) ( 2431.3889 ) mg/dscm
Concentration. gr/dscf*® { 0.752832) (1.062485) gr/dsef
Emissions. kg/hr (2.9711) {4.2853) kg/hr
Emissions, 1lb/hr ( 6.5502) ( 9.4476) 1lb/hr

* 8 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 10_3




PLANT _ GREENSBORO IND. PLATERS DATE: 03/19/85 OPERATOR: DR

SAMPLING LOCATION COATING TANK *35 EXHAUST RUN MUMBER TE-DA

FILTER NUMBER(S) MNEA NOZZLE #*, NOZ2ZLE DIAM. 907,304 l

BAR. PRESS., in. Hg 292 METER BOX aH@ 182

STATIC PRESS., in. H20 ~0.73 SAMPLE BOX NUMBER 24

LEAK RATE, CFM 0.000 METER BOX NUMBER N-5

LEA&K TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2 l

Trav. Sample  Gas Meter Veloaity Orifice  aH Gas Meter Pump Filter Imip. Exit Stack Leak

Point. Time Reading Head (in, HZO) Temp. Vac.  Box Temp.  Temp. Temp, Check l

fo.  (Min) (CuFt.) (inH20) Desired  Actudl  (deg.F) ({inHg) (deqf) (deq.F) (deq.F)

A=d 0s0 308.722 0.190 1.7¢ 1.79 83 7 120 5o 73

A= 10 316.03 D.138 1.49 1.49 89 6 120 60 73 I

=4 20 32277 0.158 1.40 1.49 92 5 118 o1 75

B-3 30/0 329.57 0.190 1.79 1.79 an T 120 ai] T

B-5 10 237.00 0.190 1.79 1.79 Qo T 120 62 72 l

B-5 20 344 42 0.193 1.84 1.84 91 ) 122 63 71

60 S0FF 251.895

FiNaL

DIFF /7 &YG. 43.263 0.180 1.70 29.50 7383 '
A-26 .




PLANT (REENSRORD IND. PLATERS DATE: 03/19/86 OPERATOR: DR
S AMPL MG LOCATION COATING TANK *3 EXHAUST RUN NUMBER TE-6B

FILTER NUMBER(S) N/ & NOZZLE ¥, NOZZLE DIAM. 108,301

BAR. PRESS., in. Hg 202 METER BOX aH@ 163

STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 5

LEAK RATE, CFM 0.003 METER BOX NUMBER M-10

LE A¥ TEST YACUUM, in Hg 11 ASSUMED MDISTURE 2

Trov. Somple  Gos Mater Yelocity Orifice  aH Gas Meter Pump Filter imp. Exit Stack Leak
Point.  Time Reading Head (in. H20) Temp. vac. Box Temp.  Temp. Temp. Chack

Mo,  (Min) {CuFt.) (inH20) Desired Actual  (deg.F) (in Hq)  (degF) (deq.F) (deg F)

B-3 0/0 564.992 n.187 1.72 1.72 84 1 118 65 7

B-3 10 372.71 0.180 1.66 1.66 87 10 120 61 75

B-3 20 580.40 0.192 1.77 137 89 10 120 61 75

A3 30/0 583.35 0.148 1.36 1.36 86 9 122 65 7

a=d 10 52323 0.144 1.32 132 86 Q 122 02 72

=it 20 602.07 0.147 1.35 1.35 26 9 120 B4 71

60 /0FF £509.048
FINAL _
DIFF / &VG. 44 056 0.166 153 86.33 7283

A-27




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

%1 ISOKINETIC SAMPLING RATE, PERCENT 96.4 106.6

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

1
i
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER
TE-6A  03/19/86  Coating Tamk #5 - Outiet B. Dwain Ritchie I
TE-~6R 03/19/86 Coating Tank #5 - Outlet B. Dwain Ritchie
TE-6A TE-6B
I prr |
RUN FINISH TIME 1410 1411
NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.304 0.301
cp PITOT TUBE COEFFICIENT 0.840 0.840 l
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002
Pbar BAROMETRIC PRESSURE, INCHES HG 29.20 29.20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.700 1,530
ORXFICE METER, INCHES H20
Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 43,263 44.056 l
tm DRY GAS METER TEMPERATURE. DEGREES F 90 86
Vm(std) VOLUME OF METERED GAS SAMPLE., DRY SCF* 40.446 41.805 l
Vic TOTAL VOLUME OF LIQUID COLLECTED 13.5 21.5
IN IMPINGERS & SILICA GEL, ML
- Vw(std) VOLUME OF WATER VAPOR, SCF* 0.635 1.012 l
%H20 MOISTURE CONTENT., PERCENT BY VOLUME 1.5 2.4
MEd DRY MOLE FRACTION 0.985 0.976 l
md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.67 28.58 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.73
Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG 29.15 29.15 I
ts FLUE GAS TEMPERATURE, DEGREES F 74 74
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1800 0.1660
vs FLUE GA$ VELOCITY. FEET/SECOND 24.36 23.43 I
A STACK/DUCT AREA. SQUARE INCHES 103.9 103.9
0sd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 999.5 953.4 I
Oaw VOLUMETRIC AIR FLOW RATE. WET ACFM 1,054 1.014
1
1
i

A-28




HEXAVALENT CHROMIUM:

mg CATCH, MILLIGRAMS ( 2.726.0) ([ 2.445.0 )
gr/DSCF CONCENTRATION. GRAINS PER DSCF* : ( 1.040) ( 0.9026 )
Lb/Hr EMISSION RATE, LBS/HOUR ( 8.911) ( 7.375)

TOTAL CHROMIUM:

mg TOTAL CATCH, MILLIGRAMS { 2.743.0) (2,445.0 )
gr/DSCF CONCENTRATION, GRAINS PER DSCF* { 1.047) ( 0.9026 )
Lb/Hr EMISSION RATE, LBS/HOUR ( 8.966) { 7.375 )

FLUE GAS TEMPERATURE:

Degrees Fahrenheit 74 74 deg. F
Degrees Centigrade 23 23 deg. C

AIR FLOW RATES x million:

Actual Cubic Meters/hr 0.0018 0.0017 acmh
Actual Cubic Feet/hr 0.0633 0.0608 acfh
Dry $td. Cubic Meters/hr* 0.0017 0.0016 dscmh
Dry Std. Cubic Feet/hr* 0.0600 0.0572 dscfh

HEXAVALENT CHROMIUM:

------------ —

Concentraticon, mg/dscm* { 2380.1941) ( 2065,4312) mg/dscm
Concentration. gr/dsecf* ( 1.040113) ( 0.902566) gr/dscf
Emissions. kg/hr ( 4.0419) ( 3.3454) kg/hr
Emissions, 1lb/hr (8.9108) { 7.3754 ) 1b/nr

TOTAL CHROMIUM:

Concentration. mg/dscm*® ( 2395.0376) { 2065.4312 ) mg/dscm
Concentration, gr/dscf* { 1.046600) ( 0.902566) gr/dsct
Emissions, kg/hr (4.0671) ( 3.3454 ) kg/hr
Emissions. lb/hr ( 8.9664) ( 7.3754) 1b/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 10°°
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PLANT GREENSBORG IND. PLATERS DATE: 03/24/85 OPERATOR: DR
SAMPLING LOCATION COATING TANK *5 EXHAUST  RUN NUMBER TE-74
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 508, 313
BAR. PRESS., in. Hg 295 METER BOX AH@ 1.82
STATIC PRESS., in. H20 -0.72 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.000 METER BOX NUMBER -3
LEAK TEST VACUUM, in Hq 7 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Velocity  Orifice &H Gas Meter Pump Fitter Imnp. Exit Stack Leak
Point.  Time Reoding Heod (in. H20) Temp.  ¥ac, Box Temp, Temp. Temp. Check
No. (Min.) (CuFt.) (inH20) Desired Actudd  (deg.F) (inHg) (degF) (deg.F) {deg F)

B-5 0/0 352403 0206 223 223 a1 7 NA 66 72

10 36040  0.207 224 224 84 7 NA 56 72

20 36847 0207 224 2.24 86 7 NA 55 72
A~4 30/0 376.63 0.170 184 1.84 83 6 N& 63 72

10 384.02 0.176 1.90 1.90 87 6 NA ] 72

20 391.48 0.176 1.90 1.90 87 o] NA 55 T

60 /0FF 399.048

FINAL _
DIFF/ AVG. 45.645 0.190 2.058 85 71.833

A-30



PLANT GREENSBORO IND. PLATERS DATE: 03/24/86 OPERATOR: DR

SAMPLING LOCATION COATING TANK %5 EXHAUST  RUN NUMBER TE-7B

FILTER NUMBER(S) NOZZLE ¥, NOZZLE DIAM. 509, 312

BAR. PRESS., in. Hg 295 METER BOX AH@ 1.58

STATIC PRESS., in. H20 -0.78 SAMPLE BOX NUMBER 13

LEAK RATE, CFM 0.000 . METER BOX NUMBER N-2

LEAK TEST YACUUM, in Hg 5 ASSUMED MOISTURE 2

Trav. Somple  Gos Meter Yelocity Orifice aH Gas Meter Pump Filter fnp. Exit Stack

Point. Time Reading Head (in. H20) Temp.  Voc. Box Temp. Temp. Temp.

Mo.  (Min) (Cuft) (inH20) Desired Actual  (deg.F) (inHg) (deg F) (deg F) (deg F)

a4 0/0 482724  0.168 1.59 159 a1 3 NA 66 12
10 48099  0.166 157 1.57 92 3 NA 97 72
20 49724 0175 1.65 165 93 3 NA o7 72

B-3 30/0 50486 0220 2.08 208 92 4 NA& 62 T2
10 513.34 0227 2.14 2.14 94 4 NA 36 72
20 52208 0227 2.14 2.14 95 4 HA 56 m

60 /0FF 530.907
FINAL
DIFF £ AVG. 48.183 0.196 1.862 92.83 . 71.833

A-31




PARTICULATE FIELD DATA & RESUtTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

1

1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-7A  03/24/86  Costing Tank #5 Exhaust B. Dwain Ritchie I
TE-7B 03/24/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-72 TE-78B

A s i |
RUN FINISH TIME 1410 1411

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.313 0.312

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.994 0.998

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 2.060 1.860

ORIFICE METER, INCHES H20

vm VOLUME OF METERED GAS SAMPLE, DRY ACF 46.645 48.183 l
tm DRY GAS METER TEMPERATURE, DEGREES F 85 93

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 44.498 45,460 I
Vic TOTAL VOLUME OF LIQUID COLLECTED 10.5 16.5

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 0.494 0.777 l
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.1 1.7

MEd DRY MOLE FRACTION 0.989 0.983 l
Ma ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28,72 28.65 I
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.78

Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG 29.45 29.44 l
ts FLUE GAS TEMPERATURE, DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1900 0.1960

vs FLUE GAS VELOCITY, FEET/SECOND 24.83 25.25 I
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

0sd VOLUMETRIC AIR FLOW RATE. DRY SCFM* 1.038 1,049 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1.075 1.093

%I ISOKINETIC SAMPLING RATE. PERCENT 96.4 98.0 l

1

1

A=32



mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

" carcn. MILLIGRAMS
CONCENTRATION. GRAINS PER DSCF*
EMISSION RATE. LBS/HOUR

TOTAL CHROMIUM:

" TOTAL CATCH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE. LBS/HOQUR

FLUE GAS TEMPERATURE:

" Degrees Fanremheit
Degreez Centigrade

AIR FLOW RATES x million:

T Actual Cubic Meters/nr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/hr*
Dry 5td. Cubic Feet/hrt

HEXAVALENT CHROMIUM:

" Concentration, mg/dscm*
Concentration, gr/dsecf®
Emissions, kg/hr
Emissions, l1lb/hr

TOTAL CHROMIUM:

" Concentration, mg/dscm*
Concentration, gr/dscf*

Emissions., kg/hr

Emissions, lb/hr

(5.550.0)
{ 1.925)

{17.12 )

( 5.250.0 )
(1.821)

(16.20)

72

22

0.0018
0.0645
0.0018

0.0623

( 4404.7031)
( 1.924797)
(7.7673)

{ 17.1241 )

(4166.6111)
{1.820754 )
( 7.3475 )

{ 16.1984 )

* 68 Dpegrees F -- 29.92 Inches of Mercury (Hg)

( )=x10_3

A-33

[ 5.294.0
{1.762

( 15.86

{ 5.164.0
{ 1.753

{ 15.76

72

22

0.0019

0.0656

0.0018

0.0629

—

—

deg. F

deg. C

acmh
acfh
dscmh

dscfh

( 4034.9372 ) mg/dscm
{1.763214 ) gr/dsct
(7.1917) kg/hr

{ 15.8551 ) 1b/hr

( 4011.6319 ) mg/dscm
{ 1.753030) gr/dsct
(7.1502 ) kg/hr

{15.7635) lb/hr




PLANT GREENSEORO IND. PLATERS DATE: 03/24/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK 5 EXHAUST  RUN NUMBER TE-84
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM, 507, .304
BAR. PRESS., in. Hg 29.3 METER BOX aH@ 1.82
STATIC PRESS., in. H2O SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.007 METER BOX NUMBER N-35
LEAK TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2
Traov. Sample  Gas Meter Velocity  Orifice AH Gos Meter Pump Filter Imp, Exit Stack Leak
Point. Time Reading Head (in. H2D) Temp, Vac.  Box Temp. Temp. Temp. Check
No. (Min) (CuFt) (inH20) Desired Actuadl (deg.F) (inHg)  (degF) (deq.F) (deg.F)

A-4 0/0 399372 0.165 1.61 161 84 6 NA 65 72

10 406.18  0.166 1.62 1.62 86 ] NA 55 72

20 413.11 0.164 1.60 1.60 87 <] MA 35 12
B-5 30/0 420.01 0205 2.00 2.00 86 7 NA 64 72

10 42762 0.207 204 2.04 88 7 NA 86 72

20 43550 0207 2.04 2.04 89 ki N& S6 72

60 /0FF 443.307

FINAL
DIFF/ AVG, 43.935 0.185 1.818 86.67 T2

A-34



PLANT (GREENSBORO IND. PLATERS DATE: 03/24/86 OPERATOR: DR
SaMPLING LOCATION COATING TANK *5 EXHAUST  RUN NUMBER TE-8B
FILTER NUMBER(S) NOZZLE ¥, NHOZZLE DIAM, 108, 201
BAR. PRESS., in. Hg 295 METER BOX AH@ 158
STATIC PRESS., in. H20 SAMPLE BOX NUMBER )
LEAK RATE, CFM 0.000 METER BOX NUMBER N-2
LEAK TEST VACUUM, in Hg 7 ASSUMED MOISTURE 2
Trav. Somple Gas Meter Velogity Orifice AH Gas Meter Pump Filter fmp. Exit Stock Leak
Point.  Time Reading Head (in. H20) Temp. Vac. Box Temp. Temp. Temp. Check
Mo. (Min) (CuFt) (inH20) Desired Actual  (deg.F) (inHg)  (degF) (deq.F) (deg F

B-5 0/0 531.108 0.194 1.60 1.60 93 7 NA 64 72

10 538.98 0.198 1.63 1.63 94 7 NA 56 72

20 54623 0.198 163 1.63 a5 7 NA 56 T2
A=4 30/0 353.95 0.155 1.28 1.28 94 b NA& 64 T2

10 S60.78 0.155 1.28 128 a5 6 NA& T4 T2

20 567.67 0.155 128 128 96 6 NA 56 T2

60/0FF 574562

FINAL
DIFF / AVG. 43.454 0173 145 4.5 T2

A-35




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro. North Carolina

RUN # ' DATE SAMPLING LOCATION TEST TEAM LEADER

* 68 Degrees F -~ 29,92 Inches of Mercury (Hg)
(continued next page)

i

i

TE-8A  03/24/86  Goating Tamk #5 Exheust B. Dwain Ritchie I
TE-8B 03/24/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-8A TE-8B

RUN START TIME 1442 “la43 I
RUN FINISH TIME 1545 1546

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.304 0.301

cp PITOT TUBE COEFFICLENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.994 0.998

Pbar BAROMETRIC PRESSURE. INCHES HG 29.50 29.50 I
Delta H AVG. PRESSURE DIFFERENTIAL OF . 1.820 1.450

ORIFICE METER, INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 43.935 43.454 I
tm DRY GAS METER TEMPERATURE, DEGREES F 87 95

Um(std) VOLUME OF METERED GAS SAMPLE. DRY SCF* 41.735 40.809 l
Vic TOTAL VOLUME OF LIQUID COLLECTED 11.0 12.0

IN IMPINGERS & SILICA GEL, ML

Va(std) VOLUME OF WATER VAPOR, SCF* 0.518 0.565 I
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.2 1.4

MEd DRY MOLE FRACTION 0.988 0.986 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.70 28.69 I
Py FLUE GAS STATIC PRESSURE, INCHES H20 -0.75 -0.75

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.44 29.44 I
ts FLUE GAS TEMPERATURE, DEGREES F 72 72

Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1850 0.1750 l
vs FLUE GAS VELOCITY. FEET/SECOND 24.51 23.84
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

osd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1,023 993.9 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,061 1,032

%1 ISOKINETIC SAMPLING RATE, PERCENT 97.2 99.8 I

1

i

i
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mg
gr/DSCF

Lb/Hr

mgy
gr/DSCF

Lb/Br

HEXAVALENT CHROMIUM:

" catcH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

" IOTAL CATCH. MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

T Degrees Fanrenheit
Degrees Centigrade

AIR FLOW RATES x million:

T actual Cubic Meters/hr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/hr*
Dry Std. Cubic Feet/hr#

HEXAVALENT CHROMIUM:

" Concentration, mg/dscmt
Concentration, gr/dscf¥
Emissions, kg/hr
Emissions. lb/hr

TOTAL CHROMIUM:

-—_;;;;;;;;;;;;n, mg/dscm*
Concentration. gr/dscf*

Emissions. kg/hr

Emissions, 1lb/hr

(3.250.0)
(1.202)

( 10.54)

(2.150.0)
(1.165)

( 10.21)

72

22

0.0018
0.0637
0.0017

0.0614

( 2750.1150 )
(1.201764 )
( 4.7803 )

{10.5387 )

( 2665.4961 )
{1.164786 )
( 4.6332 )

{10.2144 )

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( y = x 1077

A-37

{ 3.262.0)

(1.234)

{10.51

)

[ 3.452.0)

{1.305)

(11.12)

72

22

0.0018
0.0619
0.0017

0.0596

(2822.8820
(1.233562
(4.7668

( 10.5090

deg. F

deg. C

acmh
acfth
dsemh

dscfh

) mg/dsem
) gr/dsct
) kg/hr

) 1b/hr

(2987.3049) mg/dscm

(1.305412) gr/dsct

{ 5.0444

) kg/hr

{ 11.1211) 1lb/hr




PLANT GREENSBORO (ND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK *S5 EXHAUST  RUN NUMBER TE-Q4 I
FILTER NUMBER(S) ' NOZZLE *, NOZZLE DiAM. 508, 313
BAR. PRESS., in. Hg 293 METER BOX AH@ 1.82
STATIC PRESS., in. H20 -0.75 S&MPLE 80X NUMBER 11 I
LEAK RATE, CFM 0.018 METER BOX NUMBER N-3
LEAK TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Velacity Orifice AN Gas Meter Pump Filter Imp. Exit Stack Leak I
Point, Time Reading Head (in. H20) Temp. Vac.  Box Temp. Temp. Temp. Check
No. (Min.) (CuFt.) (inH20) Desired Actudl  (deg.F) (inHg) (degF) (deg F) (deg.F)
A=d4 o/0 443.783 0.147 1.59 1.59 66 3 N& 62 65 I
10 450.48 0.147 1.59 1.59 ki) S Ré 54 66
20 457.36 0.147 1.59 1.59 73 S NA 56 &6
B-5  30/0 46408 0212 220 229 73 7 NA S5 86 I
10 472.18 0213 2.30 2.30 76 7 NA 57 67
20 480.36 D214 232 232 78 7 NA 57 68
60 /0FF 488.911 I
FINAL
DIFF £ AVG., 45.128 0178 1.947 72.83 66.333 l
A-38 I




PLANT GREENSBORO IND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPLING LOCATION ~ COATING TAHK *5 EXHAUST  RUN NUMBER TE-SB
FILTER NUMBER(S) NOZZLE ¥, NOZZLE DIAM. 509, 212
BAR. PRESS., in. Hg 29.5 METER BOX aH@ 1.58
l STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.000 ' METER BOX NUMBER N-2
LEAK TEST VACUUM, in Hg S ASSUMED MOISTURE 2
l Trav. Somple  Gas Meter Velocity  Orifice AH Gas Meter Pump Filter inp. Excit Stack Leak

Reading Head (in. H20) Temp vac, Box Temp. Temp. Temp. Check

Point. Time .
l No. (Min.) (CuFt.) (inH20) Desired Actudl  (deg.F) (in Hg)  (deoF) (deg.F) (deg.F)
; B-5 0/0 577360 0222 209 2.09 64 4 NA e2 T 65
10 55444 0219 207 207 74 4 NA 53 66
l 20 sg9168 0222 200 209 79 4 NA 54 66
A4 30/0 59855  0.168 159 159 80 3 NA 65 86
10 60501  0.168 159 159 83 3 NA 56 67
20 61140 0.165 156 156 85 3 N 56 63
l GO/OFF  B17.714
FINAL
DIFF / AVG. 40354 0.193 1832 TIS . 66.333

l R

-
L

N S EE - N e
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29,92 Inches of Mercury (Hg)
(continued next page)

]
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER
TES9A  03/25/85  Cotimg Tamk Fo mxheust B. Dwain Ritehic I
TE-9B 03/25/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-92 TE-9B l
RUN START TIME 820 ezl
RUN FINISH TIME 925 926
NET SAMPLING POINTS : 2 2 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER. INCHES 0.313 0.312 '
Cp PITOT TUBE COEFFICIENT 0.840 0.840
Y DRY GAS METER CALIBRATION FACTOR 0.994 0.998
Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 l
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.950 1.830
ORIFICE METER, INCHES H20 l
Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 45.128 40,354
tm DRY GAS METER TEMPERATURE, DEGREES ¥ ‘ 73 78
Um(std) VOLUME OF METERED GAS SAMPLE. DRY SCF* 44,008 39.132 '
Vic TOTAL VOLUME OF LIQUID COLLECTED 12.0 7.0
IN IMPINGERS & SILICA GEL, ML l
Vw(std) VOLUME OF WATER VAPOR. SCF* 0.565 0.329
$H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.3 0.8
MEQ DRY MOLE FRACTION : 0.987 0.992 I
Ma ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 26.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.70 28.75 l
Pg FLUE GAS STATIC PRESSURE. INCHES H20 -0.75 -0.73
Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.44 29.45 l
ts FLUE GAS TEMPERATURE, DEGREES F 66 66
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 0.1780 0.1930 l
vs FLUE GAS VELOCITY, FEET/SECOND 23,90 24,87
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9
Osd VOLUMETRIC AIR FLOW RATE. DRY SCHM* 1,009 1.054 l
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,035 < 1,077
51 ISOKINETIC SAMPLING RATE, PERCENT 98.0 84.0 I
i
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mg

gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

" cATCH, MILLIGRANS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

" TOTAL CATCH. MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF¥

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

" Degrees Fahrenheit
Degrees Centigrade

AIR FLOW RATES x million:

*“Actual Cubic Meters/hr
Actual Cubic Feet/hr
Dry $td. Cubic Meters/hr*
Dry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dscn®
Concentration, gr/dscf*
Emissions. kg/hr
Emissions, lb/hr

TOTAL CHROMIUM:

__—E;;;;;;;;;;;n. mg/dscm?*
Concentration, gr/dscf*

Emissions. kg/hr

Emissions., lb/hr

TE-9A TE-9B
( 2.950.0 ) (3,142.0)
(1.034 ) ( 1.239)
{ 8.946 ) ( 11.20)
{ 2.850.0 ) (3.025.0)
[ 0.9994 ) ( 1.193)
{8.643 ) ( 10.78)
66 66
19 19
0.0018 0.0018
0.0621 0.0646
0.0017 0.0018
0.0605 0.0633
( 2367.3031) (2835.5528)
(1.034480 ) (1.239099)
{ 4.0578 ) ( 5.0792)
( 8.9459 ) [ 11.1978)

( 2287.0556 ) ( 2729.9641)
(0.999413) ( 1.192958)
( 3.9203 ) {4.8901)

( 8.6427 ) ( 10.7808)

* 68 Degrees F —-- 29.92 Inches of Mercury (Hg)

( ) = x 1072

deg. F

deg. C

acmh
acfh
dscmh

dscfth

mg/dscm
gr/dsef
kg/hr

lb/hr

mg/dscm
gr/dsct
kg/hr

1b/hr



PLANT : GREENSEORO IND, PLATERS DATE: 02/25/86 OPERATOR: OR
SAMPLING LOCATION COATING TANK *5 EXHAUST  RUN NUMBER TE-104
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 507, 304
BAR. PRESS., in. Hg 295 METER BOX AH@ 1.82
STATIC PRESS., in. H20 $AMPLE BOX NUMBER 24
LEAK RATE, CFM 0.000 METER BOX NUMBER N-3
LE AK TEST VACUUM, in Hg 8 ASSUMED MOISTURE 2
Trov. Somple  Gas Meter Velocity  Orifice AH Gas Meter Pump Filter imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. VYac.  Box Temp. Temp. Temp. Check
No. (Min.) (Cuft) (inH20) Desired Actual  (deg.F) (inHg)  (degF) (deg F) (deg F)

h=4 0/0 488.769 0.166 1.56 1.56 mn 6 NA 65 70

10 495.35 0.166 1.56 1.56 73 6 NA 58 kil

20 $502.06 0.170 1.60 1.60 76 6 NA 57 70
B-3 30/0 508.87 0.218 2.03 205 8 8 N& 62 70

10 516.61 g211 1.08 198 83 8 NA 56 70

20 524.18 0208 1.95 1.95 85 8 NA 57 kil

60 /OFF 931.773

FINAL :
DIFF / AYG. 43.004 0.189 1783 T167 70.333



A-43

- PLANT GREENSBORO IND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK ®5 EXHAUST  RUN NUMBER TE-10B
FILTER NUMBER(S) NOZZLE 8, NOZZLE DIAM. 108, .301
BAR. PRESS., in. Hg 295 METER BOX AH@ 198
STATIC PRESS., in. H20 SAMPLE BOX NUMBER S
LEAK RATE, CFM 0.000 METER B0x NUMBER N-2
LEAK TEST YACUUM, in Hg 6 ASSUMED MOISTURE 2
Trav. Somple  Gos Meter Yelocity Orifice aH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp.  Vec. Box Temp. Temp. Temp. Cheek
No. (Min) (Cuft) (inH20) Desired Actual  (deg.F) (inHQ)  (degF) (deg F) (deg F)
B-5 0/0 6524.041 0202 1.65 185 a1 6 N& 65 70
10 . 53044 0.202 1.65 1.65 B4 6 NA 7 hal
20 637.02 0207 1.69 169 87 6 NA 58 70
30/0 643.75 0135 127 127 88 S N& 63 70
10 £549.30 0.151 1.23 123 90 ) NA 57 70
20 634.92 0.1351 121 1.21 N S N& 37 2
60 /OFF 560.450 0.148
FINAL
DIFF / AVG. 36.409 DANE 145 86.83 70.333




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro. North Carolina

* 68 Degrees F -~ 29.92 Inches of Mercury (Hg)
(continued next page)

i

1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-10A  03/25/86  Goating Tamk #5 mxhaust B. Dwain Ritchie l
TE-10B 03/25/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-10A TE-10B

— T Tho |
RUN FINISH TIME 1119 1120

NET SAMPLING POINTS 2 i I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER. INCHES 0.304 0.301

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.994 0.998

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.830 1.450

ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 43.004 36.409 I
tm DRY GAS METER TEMPERATURE. DEGREES F 78 87

Um(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 41.535 34.693 l
Vic TOTAL VOLUME OF LIQUID COLLECTED 8.5 0.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 0.400 0.000 l
%H20 MOISTURE CONTENT. PERCENT BY VOLUME 1.0 0.0

MEd DRY MOLE FRACTION 0.990 1.000 .
Ma ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.73 28.84 '
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.73

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.45 29.45 l
ts FLUE GAS TEMPERATURE, DEGREES F 70 70
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1890 0.1770

vs FLUE GAS VELOCITY, FEET/SECOND 24.71 23.87 I
a STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

Q=a VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1,038 1,013 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,070 1,033

%1 ISOKINETIC SAMPLING RATE. PERCENT 95.3 83.3 I

i

]

i
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.\‘

mg

gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

)

5

Il N N =
{
i

HEXAVALENT CHROMIUM:

" catcH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

---;BERL-E;EEQT MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

" Degrees Fahrenneit
Degrees Centigrade

AIR FLOW RATES x million:

" Actual Cubic Meters/nr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/hr*
Dry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dscm®
Concentration, gr/dscf*
Emissions, kg/hr
Emissions, lb/hr

TOTAL CHROMIUM:

" Concentration. mg/ascm*
Concentration, gr/dscf*

Emissions. kg/hr

Emissions. lb/hr

TE-10A TE-10B

(2.940.0) ( 3.849.0)

( 1.092) (1.712)
( 9.723) {14.86)

( 2.800.0) (3.887.0)
(1.040) (1.729)
(9.260) ( 15.01)

70 70 deg. F

21 21 deg. C
0.0018 0.0018 acmh
0.0642 0.0620 acfh
0.0018 0.0017 dscmh
0.0623 0.0608 dscfh

(2499.7742 ) (3918.0685 ) mg/dscm
(1.092368 )} ( 1.712144) gr/dscf
(4.4101) { 6.7415 ) kg/nhr

{9.7225) ( 14.8624) 1b/hr
{ 2380.7373 ) (3956.7504) mg/dscm
(1.040351) ( 1.729047) gr/dscf
( 4.2000) { 6.8080) kg/hr

( 9.2595) ( 15.0091) 1b/hr

* 68 Degrees F ~- 29.92 Inches of Mercury (Hg)

( ) = x10°
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PLANT GREENSBORO IND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK *5 EXHAUST  RUN NUMBER TE-114A
FILTER NUMBER(S) ' NOZZLE *, NOZZLE DIAM. 508, 313
BAR. PRESS., in. Hg 295 METER BOX AH@ 1.82
STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.000 METER BOX NUMBER N-5
LEAK TEST YACUUM, in Hg K ASSUMED MOISTURE 2
Trav. Sample  Gos Meter Yelocity  Orifiee 4AH Gas Meter Pump Filter imp. Exit Stock Leak
Point, Time Reading Head (in. H20) Temp.  Voc. Box Temp. Temp. Temp. Check
No. (Min) (Cuft) (inH20) Desired Actual  (deg.F) C(inHg)  (deqF) (deg.F) (deg.F)

B-3 0/0 540873 0204 225 225 86 6 NA 66 72

10 549.00 0221 243 243 89 7 Né& 59 72

20 557.34 0214 235 235 a1 ? NA& 56 T2
A-4 30/0 563.13 0.178 1.96 1.96 89 6 NA 65 72

10 57337 0177 195 195 92 6 MNA o8 72

20 w8107 o.17r 185 1.95 Q2 6 NA 38 72

60 /0FF 588.737

FINAL
DIFF /7 AYG. 47.884 0.185 2.148 89383 T

;s e



PLANT GREENSBORO IND. PLATERS DATE: 0a/25/e6 OPERATOR: DR
SAMPLIKG LOCATION COATING TANK *5 EXHAUST  RUN NUMBER Te-11B
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 509, 312
BAR. PRESS., in. Hg 295 METER BOX aH@ 1.60
STATIC PRESS., in. H20 -0.56 SAMPLE BOX NUMBER 13
LEAK RATE, CFM po18 METER B0X NUMBER N9
LEAK TEST VACUUM, in Hg 3 ASSUMED MOISTURE 2
Trov. Somple  Gas Meter Velocity  Orifice AH Gas Meter Pump Fiter Imp. Exit Stack Leak .
Pomt. Time Reading Head (in. H20) Temp. Voc. Box Temp. Temp. Temp. Check
No. (Min) (Cuft) (inH20) Desired Actud (deg.F) (inHg) (deg.F) . (deg F) (degF)

A-d 0/0 472318 p.188 1.85 1.89 86 2 WA 66 72

10 480.51 0.192 189 189 88 2 NA 60 T2

20 489,08 0.190 1.87 1.87 89 2 NA 57 72
B-3 30/0 49737 0233 2.3 2.31 88 3 NA 65 72

10 506.99 0.233 2.29 229 a0 3 NaA 58 72

20 516.50 0237 2.33 233 N 3 NA LY T2

60 /0FF 526.137

FINAL
DIFF/ AYG. 53.819 0212 209 88.67 12
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PARTICULATE FI_ELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees ¥ -- 29,92 Inches of Mercury (Hg) :
(continued next page)

i

1
RUN # DATE SAMPLING LOCATION ' TEST TEAM LEADER

TE-LIA  03/25/86  GCeatimg Tank 5 Exhaust B. Dwain Ritchie I
TE-11B 03/25/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-11A TE=-11B

—— e e |
RUN FINISH TIME 1436 1437
NET SAMPLING POINTS 2 2

Theta NET RUN TIME, MINUTES 60.00 60.00 l
Dia NOZZLE DIAMETER., INCHES 0,313 0.312

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.994 1.002

Pbar BAROMETRIC PRESSURE. INCHES HG 29.50 29.50 l
Delta H AVG. PRESSURE DIFFERENTIAL OF ) 2,150 2.090

ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF . 47.884 53.819 l
tm DRY GAS METER TEMPERATURE, DEGREES F 20 89

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 45.275 51.382 I
Vie TOTAL VOLUME OF LIQUID COLLECTED 8.5 3.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF¥* 0.400 0.141 I
$H20 MOISTURE CONTENT. PERCENT BY VOLUME 0.9 0.3

Mfd DRY MOLE FRACTION 0.991 0.997 I
Md ESTIMATED DRY MOLECULAR' WT. LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.74 28.81 l
Pg FLUE GAS STATIC PRESSURE. INCHES H20 -0.73 =-0.56

Ps ABSOLUTE FLUE GAS PRESS.., INCHES HG 29.45 29.46 I
ts FLUE GAS TEMPERATURE, DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1950 0,2120

vs FLUE GAS VELOCITY, FEET/SECOND 25,14 26.18 I
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

Qsd VOLUMETRIC AIR FLOW RATE. DRY SCFM* 1.053 1,104 I
Daw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,088 1,133

%I ISOKINETIC SAMPLING RATE, PERCENT 96.6 105.3 I

1

i

|
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mng

gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:
CATCH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

" TOTAL CATCH. MILLIGRAMS
CONCENTRATION. GRAINS PER DSCF*

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

" Degrees Fahrenheit
Degrees Centigrade

AIR FLOW RATES x million:

" Actual Cubic Meters/hr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/hr*
Pry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dsem®
Concentration. gr/dscf*
Emissions, kg/hr
Emissions, 1lb/hr

TOTAL CHROMIUM:

" Concentration, mg/dscm*
Concentration. gr/dscf*

Emissions, kg/hr

Emissions, 1b/hr

(5.320.0)
(1.813)

( 16.37)

(5.210.0)
( 1.776)

( 16.04)

72

22

0.0018
0.0653
0.0018

0.0632

(4149.7243)
(1.813374)
(7.4269)

( 16.3736)

(4063.9217)
(1.775880)
[ 7.2734)

( 16.0350)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x lO-3

"(5.474.0)
( 1.644)

(15.56)

(5.508.0)
( 1.654)

( 15.66)

72

22

0.0019
0.0680
0.0019

0.0662

(3762.3581)
( 1.644100)
( 7.0572)

( 15.5584)

deg. F

deg. C

acmh
acfh
dscmh

dscfh

mg/dsem
gr/dsct
kg/hr

lb/hr

(3785.7267 ) mg/dscm

( 1.654312) gr/dsct

{7.1010) kg/hr

( 15.6550 ) 1b/hr




PLANT GREENSBORO IND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK *5 EMHAUST  RUN NUMBER TE-124
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 507, 304
BAR. PRESS., in. Hg 293 METER BOX AH@ 1.82
STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.004 METER BOX NUMBER N-5
LEAK TEST VACUUM, in Hg 10 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Velocity  Orifice 4H Gas Meter Pump Filter Imp, Exit Stack Leak
Point. Time Reading Head {in. H20) Temp. VYac. Box Temp. Temp. Temp. Check
No. (Min.) (CuFt.) (inH20) Desired Actual  (deg.F) (inHg)  (degF) (deg F) (deg.F)

B-5 0/0 580063 0213 206 2.06 89 9 NA 66 72

10 596.93 0207 2.00 200 92 9 NA 60 72

20 604.73 0.210 2,03 203 94 9 NA 56 72
Aed 30/0 B12.62 0.180 1.74 1.74 9z 8 NA 67 72

10 51986 0.180 1.74 1.74 a3 8 NA 58 73

20 627.13 0.182 1.76 1.76 94 8 N& 39 73

60 /OFF 634.438

FINAL
DIFF/ AYG. 43.375 0.195 1.888 92.33 T2.333



PLANT GREENSBORO IND. PLATERS DATE: 03/25/66 OPERATOR: DR
SAMPLING LOCATION COATING TANK *3 EXHAUST  RUN MUMBER TeE-128B
FILTER NUMBER(S) NOZZLE ®, NOZZLE DIAM. 108, .301
BAR. PRESS., in. Hy 235 METER BOX &H@ 1.60
STATIC PRESS., in. H20 -0.75 SAMPLE BOY NUMBER 9
LEAK RATE, CFM 0.008 METER BOX NUMBER N=Q
LEAK TEST YACUUM, in Hg S ASSUMED MOISTURE 2
Trov. Somple  Gas Meter  Velocity  Orifice 4H Gas Meter Pump Filter irnp. Excit Stock Leak
Point. Time Reading Heod (in. H20) Temp. Vac. Box Temp. Temp. Temnp. Check
No. (Min) (CuFt) (inH20) Desired Actual  (deg.F) (inHg) (degF) {degF) (deg F)

d=4 0/0 527.888 0175 1.46 146 89 S NA 66 72

10 53526 0.178 149 149 91 ) NA 60 T2

20 542.76 0178 1.49 149 a2 5 NA 57 T2
B-5  30/0 550.31 0.205 1.7 1.7 a1 5 NA 66 T2

10 558.30 0200 1.67 1.67 93 5 N& 60 73

20 566.32 0.205 1.7 1. 93 ) NA 56 73

60 /OFF 274477

FINAL
DIFF £ AVG. 46.389 0.190 1388 91.5 72333
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN # DATE SAMPLING LOCATION TEST TEAM LEADER
TE-12a  03/25/86  Coating Tank #5 Exhaust B. Dwain Ritchie
TE-12B 03/25/8¢ Coating Tank #5 Exhaust B. Dwain Ritchie
TE=-12A TE=-12B

RUN START TIME 1511 Tis12

RUN FINISH TIME 1616 1617

NET SAMPLING PQINTS 2 2

Theta NET RUN TIME. MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.304 0.301
Cp PITOT TUBE COEFFICIENT 0.840 0.840
Y DRY GAS METER CALIBRATION FACTOR 0.994 0.998
Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.890 1.590

ORIFICE METER, INCHES H20
Vin VOLUME OF METERED GAS SAMPLE, DRY ACF 45,375 46,589
tm DRY GAS METER TEMPERATURE, DEGREES F 92 92
Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 42.720 44,006
Vlc TOTAL VOLUME OF LIQUID COLLECTED 9.0 10.5
IN IMPINGERS & SILICA GEL., ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 0.424 0.494
%H20 MOISTURE CONTENT. PERCENT BY VOLUME 1.0 - 1.1
Mfad DRY MOLE FRACTION 0.990 0.989
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.73 28.72
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.75
Ps ABSOLUTE FLUE GAS PRESS.. INCHES HG ‘ 29.45 29.44
ts FLUE GAS TEMPERATURE, DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1950 0.1900
vs FLUE GAS VELOCITY. FEET/SECOND 25.15 24.83
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9
0s4 VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1.053 1.038
Qaw VOLUMETRIC AIR FLOW RATE. WET ACFM 1,089 1.075
%X ISOKINETIC SAMPLING RATE, PERCENT 96.7 103.1

* 68 Degrees F =- 29.92 Inches of Mercury (Hg)
(continued next page)
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HEXAVALENT CHROMIUM:

my CATCH, MILLIGRAMS (5.170.0) ( 5.145.0)
gr/DSCF CONCENTRATION. GRAINS PER DSCF* ( 1.868) { 1.802)
Lb/Hr EMISSION RATE, LBS/HOUR { 16.85) {16.05)

TOTAL CHROMIUM:

mg TOTAL CATCH. MILLIGRAMS (5.000.0) { 5.063.0)
gr/DSCF " CONCENTRATION, GRAINS PER DSCF* ( 1.8086) { 1.776)
Lb/Hr . EMISSION RATE. LES/HOUR ( 16.30) ( 15.79)

FLUE GAS TEMPERATURE:

Degrees Fahrenheit 72 72 deg. F
Degrees Centigrade 22 22 deg. C

AIR FLOW RATES x million:

Actual Cubic Meters/hr 0.0018 0.0018 acmh
Actual Cubic Feet/hr 0.0653 0.0645 acfh
Dry 5td. Cubic Meters/hr# 0.0018 0.0018 dscmh
Dry Std. Cubic Feet/hr* 0.0632 0.0623 dscth

HEXAVALENT CHROMIUM:

Concentration, mg/dscm¥ {4273.9394 ) (4128.9121) mg/dscm
Concentration, gr/dscf® { 1.867655) 1.804280 ) gr/dsct
Emissions, kg/hr (7.6426 ) {7.2801) kg/hr
Emissions, lb/hr { 16.8490 ) [ 16.0499) ib/hr

TOTAL CHROMIUM:

Concentration, mg/dscm*® (4133.4037) (4063.1063 ) mg/dscm
Concentration. gr/dscf* (1.806242) ( 1.775523 ) gr/dsct
Emissions. kg/hr {7.3913) (7.1641) kg/hr
Emissions, lb/hr { 16.2950) (15.7941) 1b/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 10 °
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PLANT i GREENSBORD IND. PLATERS DATE: 03/26/26 OPERATOR: BODR
SAMPLING LOCATION COATING TANK *5 EXHAUST RUN NUMBER TE~134
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM, 508,313
BAR. PRESS., in. Hg 293 METER BOX AH@ 1.79
STATIC PRESS., in. H20 -0.70 SAMPLE BOX NUMBER 1
LEAK RATE, CFM 0.010 METER BOX NUMBER N=7
LEAK TEST VACUUM, in Hg 6 ASSUMED MOISTURE 2
Tray. Somple  Gas Meter Welocity  Orifice aH Gas Meter  Pump Filter Imnp. Excit Stock Leak
Point.  Time Reading Head (in. H20) Temp, Vac.  Box Temp. Temp. Temp. Check
No. (Min.) (CuFt) (inH20) Desired actual  (deq.F) (inHg) (degF) (deg.F) {deg.F)

B=5 0/0 959538  0.193 203 203 73 6 N& 67 Kal

10 96767  0.198 208 208 81 5 NA 58 T

20 g975.98 0.200 210 2.10 85 6 N& 55 fa|
A-4 30/0 984.34 0.166 1.74 174 86 3 NA& 65 T2

10 99190 0.163 1.1 . €9 5 N& S6 72

20 999.47 0.163 .M 1.7 a0 5 NaA o9 72

60 /0FF 1007.060

FINAL :
DIFF / AVG. 47522 0.80 1895 8433 s
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PLANT GREENSBORD IND. PLATERS DATE: 03/26/86 OPERATOR: EBOR
SAMPLING LOCATION COATING TANK *35 EXHAUST RUN MNUMBER . TE~13B
FILTER HUMBER(S) NOZZLE ®, NOZZLE DIAM. 509,312
BAR. PRESS., in. Hg 295 METER BOX AH@ 1.61
STATIC PRESS., in. H20 -0.80 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.010 METER BOX NUMBER M-8
LEAK TEST VACUUM, in Hg 3 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Yelocity Orifice AH Gas Meter Pump Fitter Imp. Exit Stack Leok
Point. Time Reading Head (in. H20) Temp. Vac. Box Temp. Temp. Temp. Check
Mo. (Min) (CuFt) (inH20) Desired Actuadl  (deg.F) (inHg)  (degF) (deg.F) (deg F)

&-4 0/0 601.619 0.147 142 142 a3 2 N& 66 i

10 608.46 0.148 1.43 143 87 3 MNA 97 T

20 515.34 0.148 1.43 143 a0 3 N& 54 2
B-5 30/0 622.30 0.211 2.04 2.04 0 3 N& ] 72

0 630.59 8218 2.1 2.11 M 3 Né& S6 T2

20 639.02 0218 2N 21 95 3 N& 56 12

60 /OFF 647.524

FINAL
DIFF/ AYG. 43,905 D.180 1.757 89.83 s
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PARTICULATE FIELD DATA & RESULTS TABULATIOﬁ

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F =-- 29.92 Inches of Mercury (Hg)
(continued next page)

i

i
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-13A  03/26/86  Coating Tank #5 Exhaust 8. Dwain Ritchie I
TE-13B 03/26/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE=-13A TE-13B

con smakr TE o T |
RUN FINISH TIME 949 950

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME. MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.313 0,312

Cp PITOT TUBE COEFFICIENT 0.840 0,840 I
Y DRY GAS METER CALIBRATION FACTOR 1.000 1.012

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 l
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.900 1.760

ORIFICE METER, INCHES H20

vm VOLUME OF METERED GAS SAMPLE, DRY ACF 47.522 45.905 I
tm DRY GAS METER TEMPERATURE, DEGREES F 84 96

m(std) VOLUME QOF METERED GAS SAMPLE, DRY SCF* 45.674 44,147 I
Vic TOTAL VOLUME OF LIQUID COLLECTED 12.5 13.0

IN IMPINGERS & SILICA GEL, ML

Vw({std) VOLUME OF WATER VAPOR, SCF* 0.588 0.612 l
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.3 1.4

Mfd DRY MOLE FRACTION 0.987 0.986 I
Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT. LB/LB-MOLE 28.70 ) 28.69 I
Pg FLUE GAS STATIC PRESSURE, INCHES H20 h =-0.70 =-0.80

Ps ABSQLUTE FLUE GAS PRESS., INCHES HG 29._45 29.44 I
ts FLUE GAS TEMPERATURE. DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0_1800 0.1800

vs FLUE GAS VELQCITY. FEET/SECOND 24.17 24.18 I
A STACK/DUCT AREA, SQUARE INCHES 1032.9 103.9

O=sd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 1,009 1,008 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1,046 1,047

%1 ISORKINETIC SAMPLING RATE. PERCENT 101.8 99,1 l

i

i

i
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1
TE-13A TE-13B
l EXAVALENT CRROMIUN: T
ng " CATCH. MILLIGRAMS ( 6.270.0)  ( 4.503.0)
I gr/DSCF concmﬁmxou. &AINS PER DSCF* (2.119) {1.574)
Lb/Hr EMISSION RATE, LBS/HOUR ( 18.32) (13.60)
l TOTAL CHROMIUM:
my ---;B'I';;-E;\;Ezl-{j MILLIGRAMS ( 6.230.0) ( 4.403.0)
gr/DSCF CONCENTRATION., GRAINS PER DSCF* {2.105) { 1.539)
l Lb/Hr EMISSION RATE, LBS/HOUR (18.20) { 13.30)
l FLUE GAS TEMPERATURE:
" Degrees Fanremheit 72 72 deg. F
Degrees Centigrade 22 22 deg. C
I AIR FLOW RATES x million:
" actual Cubic Meters/hr 0.0018 0.0018 acmh
I Actual Cubic Feet/hr 0.0628 0.0628 acfh
Dry Std. Cubic Meters/hr* 0.0017 0.0017 dscmh
I Dry Std. Cubic Feet/hrt* 0.0605 0.0605 dscfh
HEXAVALENT CHROMIUM:
l T Concentration, mg/dscmt (4848.0012) (3602.1847 ) mg/dsem
- Concentration. gr/dscf* ( 2.118512) ( 1.574107) gr/dscf
Emissions. kg/hr { 8.3095) (6.1685) kg/hr
Emissions, lb/hr ( 18.3193) ( 13.5993) 1b/hr
TOTAL CHROMIUM:
—-—E;;;;;;:‘;;;;n. mg/dscm* (4817.0730) (3522.1895) mg/dscm
Concentration, gr/dscf* ( 2.104997) { 1.539150) gr/dsct
Emissions, kg/hr { 8.2565) { 6.0315) kg/hr
Emissions. lb/hr { 18.2024) | 12.2973) lb/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) =x 10>
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PLANT GREENSBORO IND. PLATERS ~ DATE: 03/26/86 OPERATOR: BDR
SAMPLING LOCATION _ COATING TANK %5 EXHAUST - RUM NUMBER TE-144
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 809,312
BAR.PRESS., in. Hg 293 METER BOR aAH@ 1.75
STATIC PRESS., in. H20 -0.73 SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.000 METER BOX RUMBER =7
LEAK TEST YACUUM, in Hg 8 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Yelocity  Orifice aH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Voc. Box Temp. Temp, Temp. Check
Me.  (Min.) (Cuft.) (inH20) Desired Actual  (deg.F) (inHg) (degF) (degF) (deg.F)

B-5 0/0 7.188 0213 227 227 87 e NA . 69 T2

10 15.80 B212 225 225 9 8 NA 59 72

20 2438 0212 223 223 a3 8 NA S6 - ki
A4 30/0 33.07 0.162 1.72 1.72 ;N B NA 63 T2

10 40,61 0.160 1.70 1.70 23 6 NA 56 T

20 48.20 0.160 1.70 1.70 a3 6 NA LY T2

60 /0FF 55.790

FINAL
DIFF/AVG, 48.602 0.186 1982 9133 _ 71.667

i




PLANT GREENSBORO IND. PLATERS DATE; 03/26/86 OPERATOR: BDR
SAMPLING LOCATION COATING TANK *3 EXHAUST RUNM NUMBER TE-14B
FILTER NUMBER(S) NOZZLE ®, HOZZLE DIAM. 108,.301
BAR. PRESS., in. Hg 295 METER BOX AH@ 1.61
STATIC PRESS., in. H20 -0.75 SAMPLE BOY NUMBER S
LEAK RATE, CFM 0.006 METER 80X MUMBER -8
LEAK TEST YACUUM, in Hg 6 ASSUMED MOISTURE 2
Trov. Sample  Gas Meter Yelocity Orifice AH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Yac. Box Temp. Temp. Temp. Cheek
No. (Min.) (Curft) (inH20) Desired Actudl (deg.F) (inHg) (degF) (deq F) (deg.F)

A4 0/0 647.639 0.163 1.39 1.39 89 5 N& 65 7

10 654 .42 0.163 1.39 1.39 92 5 NA 60 72

20 661.24 0.160 1.37 1.37 94 5 N& 55 "

30/0 568.04 0.197 1.69 1.69 a1 6 NA 64 T2

10 675.57 0201 1.72 1.72 a3 6 NA 57 K|

20 68323 0.200 171 17 94 6 Né& 56 72

60/0FF  690.825

FINAL
DIFF/AYG. 43.186 0.180 1545 92.17 71.667




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

1

i
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-14A  03/26/86  Cesting Tank #5 Exhaust B. Dwain Ritchie I
TE-14B 03/26/86 Coating Tank #5 Exhaust B. Dwain Ritchie
TE-142 TE-14B

RUN START TIME 1022 1023 I
RUN FINISH TIME 1127 1128

NET SAMPLING POINTS 2 1 I
Theta NET RUN TIME, MINUTES 60.00 60.00
Dia NOZZLE DIAMETER, INCHES 0.312 0.301

Cp PITOT TUBE COEFFICIENT 0..840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 1.000 1.012

Pbar BAROMETRIC PRESSURE, INCHES HG . 29.50 29.50 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 1.980 1.550

ORIFICE METER, INCHES H20

Vi VOLUME OF METERED GAS SAMPLE. DRY ACF 48.602 43.186 I
tm DRY GAS METER TEMPERATURE, DEGREES F 91 92

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 46.128 41.360 I
Vlc TOTAL VOLUME OF LIQUID COLLECTED 1z.0 10.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 0.565 0.471 I
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.2 . ia

MEd DRY MOLE FRACTION 0.988 0.989 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.70° 28.71 I
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -0.73 -0.75

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.45 29,44 I
ts FLUE GAS TEMPERATURE. DEGREES F 72 72
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.1860 0.1800

vs FLUE GAS VELOCITY. FEET/SECOND 24.57 24.17 I
A STACK/DUCT AREA, SQUARE INCHES 103.9 103.9

P=d VOLUMETRIC AIR FLOW RATE. DRY SCFM* 1,026 1,010 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 1.064 1,046

%I ISOKINETIC SAMPLING RATE. PEﬁcm'r 101.7 99.5 I

]

i

i
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TE-14A TE-14B
HEXAVALENT CHROMIDM: 7
ng " CATCH, MILLIGRAMS | (4.890.0)  (3.881.0)
ly gr/DSCF CONCENTRATION, GRAINS PER DSCF* (1.636) { 1.448)
Lb/Hr EMISSION RATE, LBS/HOUR (14.39) { 12.54)
II TOTAL CHROMIUM:
! mg " TOTAL CATCH. MILLIGRAMS ' (4.710.0)  (3,653.0)
gr/DSCF CONCENTRATION. GRAINS PER DSCF* {1.576) ( 1.363)
I Lb/Hr EMISSION RATE. LBS/HOUR (13.86) ( 11.80)
I FLUE GAS TEMPERATURE:
" Degrees Fahremheit 72 72 deg. F
Degrees Centigrade ) 22 22 deg. C
I AIR FLOW RATES x million:
" Actual Cubic Meters/hr 0.0018 0.0018 acmh
I Actual Cubic Feet/hr 0.0638 0.0628 acfh
Dry Std. Cubic Meters/hr* 0.0017 0.0017 dscmh
I Dry Std. Cubic Feet/hr* 0.0616 0.0606 dscfh
HEXAVALENT CHROMIUM:
l ---E;;;;z-x;;;;:;.;;j-l:\;/dscm* (3743.7869) (3313.8089 ) mg/dsem
o Concentration, gr/dscf¥ (1.635985) ( 1.448090 ) gr/dsct
Emissions, kg/hr ‘ ( 6.5260) {5.6864 ) kg/hr
Emissions, lb/hr ( 14.3874) {12.5363 ) 1b/hr
TOTAL CHROMIUM:
---a;;;;;;;;;;;n. mg/dscm* ( 3605.9788 ) (3119.1301) mg/dscm
Concentration. gr/dscf¥* (1.575765) ( 1.363018) gr/dsct
Emissions. kg/hr (6.2858 ) (5.3523) kg/hr
Emissions. lb/hr (13.8578) { 11.7999) 1b/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( )=xlo_3

'}
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PLANT GREENSBORD IND. PLATERS DATE: a3/18./88 OPERATOR:  'wSN
SAMPLING LOCATION MIST ELIM. INLET RUN NUMBER. Mi=i
FILTER NUMBER(S) MOZZLE #, NOZZLE DiAM. 106,.250
BAR. PRESS., in. Hg 292 METER BOX aH@ 175
STATIC PRESS ., in. H2O -135 SaMPLE BOX MUMBER 4
LEAK RATE, CFM n.oog METER BOX MUMEBER M7
LEAK TEST YACULM, in Hg ] ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Veloeity  Drifiee  AH Gas Meter  Pump Fitter Imp. Exit Stack Laak
Point.  Time Reading Head (in. HZO} Temp, Yac.  Box Ternp. Temp, Temp. Check
MNe.  (Min.) (CuFt) (inH20) Desired Actual (deq.F)  C(inHg)  (degF) {deg F) {deg F)
A1 040 268153 0.58 232 223 59 5 200 57 62
A-2 5 27247 0.33 2.30 2.30 70 & 200 a7 62
A3 1aQ 27876 0.34 2.28 228 T4 & 200 N 563
A 15 2818 0.92 242 242 4 T 200 37 54
A-3 20 28548 0.54 270 270 KL= 7 200 S5 b4
#=0 25 290.13 0.64 2.70 270 7 T 200 59 6
A=7 20 20478 . 064 2.0 2.70 73S ¥ 200 58 g3
4=8 e 299.38 0.66 278 278 TG T 200 59 64
A=Q 40 304 .23 0.70 202 232 76 g 200 &0 B2
A-10 45 309.11 0.7z 2.98 298 TE 2 200 60 3
A=11 S0 214.02 a2 2.9e 293 72 g 200 &0 B4
=12 55 318.96 070 29z 2.92 7 B 200 60 G4 323603
B-1 80/0 322.658 032 242 242 T3 T 200 &0 a1a) 323.585¢
3 32866 0.98 242 242 79 K 200 60 67
10 33261 0.60 250 250 7 7 200 50 56
15 3718 0.60 230 2.50 80 7 200 &2 67
B-2 20 34158 0.562 258 2.58 T7 7 200 2 1)
B-3 23 34610 082 238 2.38 73 T 200 2 66
B-4 30 331.29 0.55 232 2.32 78 7 200 562 556
B-3 33 399.04 0.50 210 2.10 21 6 200 62 66
B-5 40 350.29 0.54 228 2.28 78 7 200 3 86
45 36349~ 054 228 2.28 20 T 200 63 7
50 267.89 0.54 2.22 2.28 23 7 200 63 B85
'] 372.24 0.56 2232 232 84 T 200 62 65
120/QeF 275597
FINAL
DIFF / &vG.
108.389 0.602 232 76.92 64.73 B.0S3
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PLANT GREENSBORO IND. PLATERS DATE:  03/18/86 OPERATOR: ST
SAMPLING LOCATION MIST ELIM. OUTLET RUN NUMBER M0~1

FILTER MUMBER(S) NOZZLE ®, NOZZLE DIAM, 702,173

BAR. PRESS., in. Hg 292 METER BOX AH@ 1.96

STATIC PRESS., in. H20 -133 SAMPLE BOX NUMBER 12

LEAK RATE, CFM 0.000 METER BOX NUMBER N-14

LEAK TEST Y ACUUM, in Hg 20 ASSUMED MOISTURE 2

Trav. Sample  Gos Meter Velocity  Qrifice  aH Gag Meter  Pump Filter imp. Exit Stock Lagk
Point.,  Time Reading Head (in. H20) Temp. Vac.  Box Temp. Temp. Temp. Check
Mo,  (Min.} {CuFt) (inH20) Desired Actual (deg.F) (inHg! (deqF) (deg F) (deq F)

&-1 (] S09.209 210 319
4 314.101 210 3.19
-2 8/0 S17.402 2.39 3.48
12 321,808 3.39 348

Se 14 130 1) 70
32 13 130 30 0
60 14 130 S 70
62 14 120 48 =l
#-3 15/0 S26.004 3.30 339 3.30 B4 14 130 48 69
20 J331.801 3.30 3.39 .39 64 14 130 48 69
h-d 24/0 533.802 3.6Q 3.70 3.70 62 14 130 42 &9
28 937305 3580 3.70 3.7 B2 14 130 43 69
A5 22/0 542 401 360 3.70 3.0 64 14 130 30 70
26 046.802 4.20 4.21 4.31 64 14 130 30 0
=5 40/0 550.772 4.30 4.42 442 8o 13 130 &) 70 550.773
44 398.202 4.30 4,42 442 60 13 130 35 0 S54.003

I A=7 48/0 563.203 4.41 4.53 4.53 63 13 130 55 70

O W 5]

B =
00O D

32 S68.010 4.30 4.62 4,62 03 13 120 39 70

A=g 56/0 J72.710 4.40 4.52 4.52 a3 13 133 &1 Qe
6o 378.1035 440 4.52 452 63 13 1239 38 73

e-1 5470 582510 3.00 - 3.08 3.08 64 11 138 38 T2
4 86710 3.00 3.08 3.08 Bt 1 135 35 70

B-2 8/0 S90.806 3.60 370 2.70 6a 14 135 58 70
12 993.401 3.60 3.70 3.70 69 14 135 38 K

B-3 1640 299.404 4.20 4.32 432 =1 14 123 58 72
20 604.205 4.20 4.32 4.32 69 14 133 58 T2

B-4 24/0 609.102 4.30 4 42 442 T3 14 135 38 72
28 513.507 4.30 4.42 4.42 LD 14 135 38 73

B-5 3240 618.310 4.00 4.11 4.11 78 14 135 58 73
36 623.902 4.00 4.11 4.11 g0 15 135 60 72

B-& 40/0 R25.006 4.1 4.21 4.2 80 15 125 1] 3
44 633.107 4.10 4.21 421 80 15 135 28] T

B-7 43/0 637.008 4.30 4.42 4.42 a0 15 135 &Q 72
32 542.60% 4.30 442 4.42 g1 15 135 &0 T2

B-8 56/ 652.401 4.39 451 4.51 a1 15 123 30 72
50 8652410 4.39 4.31 4.51 21 13 135 50 T2

- 128/0FF 657.228

FinaL
DIFF £ &vG. 144 619 3.964 4.003 57.97 70.906 323
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MI-1 03/18/86 Mist Eliminator Inlet Willis &. Nesbit
MO-1 03/18/86 Mist Eliminator Qutlet Steve Terll

MI-1 MO-1

RUN START TIME 838 836
RUN FINISH TIME 1207 1150

NET SAMPLING POINTS 18 16
Theta NET RUN TIME, MINUTES 120.00 128.00
Dia NOZZLE DIAMETER, INCHES 0.250 0.179
Ccp PITOT TUBE COEFFICIENT 0.840 0.840
Y DRY GAS METER CALIBRATION FACTOR 1.000 0.993
Pbar BAROMETRIC PRESSURE, INCHES HG 29.20 29.20

Delta H AVG. PRESSURE DIFFERENTIAL OF 2.520 4.003
ORIFICE METER, INCHES H20 :

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 108.389 144,619

tm DRY GAS METER TEMPERATURE, DEGREES F 77 68

Vie TOTAL VOLUME OF LIQUID COLLECTED 22,0 33.0
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 1.036 1.553
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.0 1.1
Mfd DRY MOLE FRACTION 0.990 0.989
Md ' ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84
Ms WET MOLECULAR WEIGHT, LB/LB-~MOLE 28.73 28.72
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.35 -1.33
Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.10 29.10
ts FLUE GAS TEMPERATURE, DEGREES F 65 71
Delta p AVERAGE VELOCITY HEAD, INCHES H20 0.6020 3.8640
vs FLUE GAS VELOCITY, FEET/SECOND 44,15 112.5
A STACK/DUCT AREA, SQUARE INCHES 443.0 143.0
Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 7.891 6,411
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 8,150 6,704

2l ISOKINETIC SAMPLING RATE, PERCENT 99.6 97.9

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

(continued next page)

Vn(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 104.626 141.507 I
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MI-1 MO-1
l HEXAVALENT CHROMIUM: T _ T
ng "TTCATOH, MILLIGRAMS (4,494.0)  ( 675.0)
I gr/DSCF CONCENTRATION, GRAINS PER DSCF* {0.6629) {0.07361 )
Lb/Hr EMISSION RATE, LBS/HOUR ( 44.83) ( 4.045)
l TOTAL CHROMIUM:
ng "-'}8;;;,-61-\';;1_{? MILLIGRAMS (5,090.0) { 886.0)
gr/DSCF CONCENTRATION, GRAINS PER DSCF* {0.7508 } (0.09662 )
I Lb/Hr EMISSION RATE, LBS/HOUR ( 50.78) ( 5.310)
I FLUE GAS TEMPERATURE:
" Degrees Fahremheit 65 71 aeg. F
Degrees Centigrade 18 22 deg. C
I AIR FLOW RATES x million: | _
T aetual Cubic Meters/hr 0.0138 0.0114 acmh
I Actual Cubic Feet/hr 0.4890 0.4022 acfh
Dry Std. Cubic Meters/hr? 0.0134 0.0109 dscmh
I Dry Std. Cubic Feet/hr* 0.4734 0.3847 dscfh
BEEXAVALENT CHROMIUM:
I -—-(—2;;&;;;:;;;;.;;;7-r-n;/dscm’ { 1516.9001) ( 168.4571 ) mg/dsem
Concentration, gr/dscf* { 0.662865) | 0.073614) gr/dscf
Emissions, kg/hr ( 20.3356) ( 1.8349) kg/hr
I Emissions, 1b/hr [ 44.8324) {4.0452) 1b/hr
TOTAL CHROMIUM:
| " omeensravion, mg/dscat (178.07331 (2211155 ) me/dscn
Concentration, gr/dscf* {0.750775) | 0.096625 ) gr/dscf
l Emissions, kg/hr ( 23.0326) [ 2.4085) kg/br
Emissions, lb/hr ( 50.7781) ( 5.3097) lv/br
l * 68 Degrees F -- 29.92 Inches of Mercury (Hg)
( ) = x 103
i
i
1
1
i




PLANT GREENSBORD IND, PLATERS DATE: 02718786 OPERATOR:  'wWeM
SAMPLING LOCATION MIST ELIM. INLET RUM MUMBER M-2 '
FILTER MUMBER(S) MOZZLE *, NOZZLE DIAM. 104,257
BAR. PRESS., in. Hg 292 METER EOQX aH@ 1.95
ETATIC PRESS., in. H2D -1.20 SAMPLE BO¥ NUMEBER 16
LEAK RATE, CFM 0.000 METER BOX NUMBER -7
LEAK TEST VACIIUM, in Hg 2 ASSUMED MOISTURE 2
Trav. Sample  Gos Meter Velocity  Orifice  aH Gas Meter  Pump Filter fmp. Exit Stack Leak
Point.  Time Reading Head (in. H20) “Temp. Vac.  Box Temp. Termp. Temp. Check
Me. {Min.) {CuFt.) (inH20) Desired Actual (deq.F) C(inHay  (deqf) {deq.F) {deq.F)
A-1 0/ 3275858 045 2.09 2.09 71 B 200 62 Bh
a-2 3 381.30 .32 2.38 2.38 T2 T 200 52 B8
A2 10 28352 0.54 2.50 2.30 74 7 200 52 58
f=q 13 389.97 0.54 2350 2350 75 7 200 B2 i)
A=D 20 294 45 D.50 278 2.7 79 7 200 52 52
A=5 25 399.29 D5z 283 283 80 T 200 52 67
A-7 30 404 .14 0.54 2.20 2.50 22 ] 200 B2 59
4= -39 408 .66 0.38 2.70 2.70 23 5 200 62 53
A-Q 40 413.32 052 2.30 2.0 23 e 200 62 52
a-10 43 41829 0.65 2.88 2.98 25 g 200 52 70
4=11 30 42210 0.62 285 285 25 S 200 52 59
a-12 33 42736 0.52 285 285 28 g 200 62 70
B-1 60/0 432.20 052 238 2.28 82 7 200 62 H
3 3728 0.32 2.38 2.38 84 7 200 63 70
10 441 20 0.35 257 257 €6 7 200, 52 70
13 445 42 0.54 232 2352 25 7 200 63 70
B-2 20 450.74 032 242 242 24 7 200 (5] 70
B-3 25 455.28 0.52 2.70 270 81 7 200 63 71
B~-4 20 460.15 0.56 282 252 82 7 200 x k!
B-3 33 464 .83 0.54 252 232 86 7 200 63 71
B-6 40 469.26 0.50 235 235 24 7 200 62 72
13 47388 0.52 242 242 g7 7 200 63 T2
S0 478.27 0.52 242 242 o2 T 200 Z Kl
o9 482.70 0.32 242 242 88 T 200 B3 Ig!
120/0FF 4287.182
FiMaL
DIFF / &Y.
110.225 0.553 257 82.29 09.702
A=t r




' PLANT GREENSRORQ NG, PLATERS DATE: 02/12/86 OPERATOR: ST
S AMPLING LOCATION MIST ELIM. OUTLET RUM NUMBER Mo-2
FILTER NUMBER(S) MOZZLE #, NOZZLE DIAM. 502,.158
' BAR. PRESS., in. Hg 282 METER BOX AH@ 1.76
ATATIC PRESS., in. H20 -1.48 . SAMPLE BOY NUMBER i
LEAK RATE, CFM 0.000 METER BOX MUMBER N-14
l LEAK TEST YACULM, in Hg 10 ASSUMED MOISTURE 2
Trav. Sample  Gas Meter Valooity Orifice  AH (Gog Meter  Pump Filter Imnp. Excit Stack Leak
Paint.  Time Reading Head (in. H20) Temp. vac.  Box Temp. Temp. Temp. Check
l Mo,  (Min) (CuFt) (inH20} Desired Actual ideq.f) (inHg) (degF) (deg F) ideg F)
-1 0/m AS7.707 2.20 199 1949 72 7 140 23 5%
4 660.905 .20 1.99 1.99 T2 T 140 33 65
l p-2 2/ 654,108 3.80 229 2.29 T2 3 140 25 Lala}
12 663.006 3.80 2.29 2.29 T2 3 140 b ] 70
B-2 16/0 671.005 4.30 2.39 2.59 T2 2 140 58 72
l 20 674710 4,30 259 259 T4 5 140 39 T2
e=-d 24./0 672307 4.60 237 277 77 2 140 59 72
28 682.103 450 2.1 27 i 3 140 32 T2
B-5 3240 685,902 430 2.59 259 g0 g 140 50 T4
l 36 629.606 4.20 232 293 80 5] 140 59 T4
B-& 40/0 593.303 439 263 255 20 8 140 oQ 73
44 697.007 4.39 2.65 255 80 8 135 60 T3
B=-7 48/0 700.803 4 .40 265 2.85 80 3 133 B0 73
52 704.502 4.40 265 265 80 2 133 60 74
B-2 56/0 708.303 420 293 2.33 80 Q 135 60 T3
60 711901 4.30 239 259 80 9 139 60 79
l a=1 ° Bdi0 715555 2949 1.20 1.80 280 7 133 80 70
4 718.704 299 1.80 1.80 80 T 135 50 74
A2 2/0 721.805 3.20 1.93 1.83 = 1] 7 135 80 T4
12 T25.110 3.2 183 1.93 80 7 139 60 Th
I A=3 16/0 728.201 340 203 2.05 79 T 135 61 75
20 731.502 340 2035 205 T8 T 135 60 76
A=d 24/0 T34 201 3.70 2.23 223 72 7 135 60 T
' 28 738201 3.70 223 223 T8 7 135 50 76
B 32/0 741902 4.40 255 265 7 7 135 60 TG
36 745.606 4.40 265 2.65 77 T 29 60 76
=0 4070 748 602 4.60 27 2.77 ki T 135 B0 K)
l 44 732208 470 2.93 2.83 T 7 33 60 76
a=7 48/0 7556105 470 283 282 37 7 129 o0 KK
92 T60.202 4.70 2.53 2.83 Kk T 139 60 77
l A-8  56/0 762.005 430 259 250 T 7 125 60 77
o0 T6T.703 4,39 4.65 4.63 N T 133 60 T
128/0FF 771,268
FINAL
l DIFF 7 AVG.
113,561 4 0028 2496 7741 73630

A=67




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

i

i
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MI-2 03/18/86  Mist Eliminaser nlet Willis S. Nesbi: I

MO-2 03/18/86 Mist Eliminator Outlet Steve Terll

MI-2 MD-2

S e oo |
RUN FINISH TIME 1532 1530

NET SAMPLING POINTS : 18 16 l
Theta NET RUN TIME, MINUTES 120.00 128.00
Dia NOZZLE DIAMETER, INCHES 0.257 0.155

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 1.000 0.993

Pbar BAROMETRIC PRESSURE, INCHES HG 29.20 29.20 l
Delta H AVG. PRESSURE DIFFERENTIAL OF 2.570 2.496

ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 110.225 113.561 '
tm DRY GAS METER TEMPERATURE, DEGREES F 82 77

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 105.430 108,845 I
Vic TOTAL VOLUME OF LIQUID COLLECTED 30.0 38.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 1.412 1.789 I
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 1.3 1.6

Mfd DRY MOLE FRACTION . 0.987 0.984 l
Md ESTIMATED DRY MOLECULAR WY, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.69 28.66 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.30 -1.48

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.10 29.09 l
ts FLUE GAS TEMPERATURE, DEGREES F 70 74
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 0.5530 4.0080

vs FLUE GAS VELOCITY, FEET/SECOND 42.54 115.1 I
A STACK/DUCT AREA, SQUARE INCHES bh3.0 143.0

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM+* 7,506 6,481 l
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 7.853 6,855

%I ISOKINETIC SAMPLING RATE, PERCENT 99.8 99.3 '

i

i

]
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mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

"7 CATCH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*®
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

__‘éa;gi-é;;éﬁ: MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

T Degrees Fahremheit
Degrees Centigrade

AIR FLOW RATES x million:

T Aetual Cubic Meters/hr
Actual Cubic Feet/hr
Dry Std, Cubic Meters/hr*
Dry S$td. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dsem®
Concentration, gr/dscf*
Emissions, kg/hr
Emissions, 1lb/hr

TOTAL CHROMIUM:

_--6;;;;;;;;;;;n. mg/dscm*®
Concentration, gr/dscf*

Emissions, kg/br

Emissions, lb/hr

MI-2
(7.304.0)
(1.069)

(68.79)

( 8,148.0)
(1.193)
(76.74)

70
21

0.0133
0.4712
0.0128

0.4504

{2446.5858 )
{ 1.069125)
{ 31.2014)
( 68.7873)

(2729.2964)
( 1.192666)
( 34.8068)
( 76.7358)

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)

( ) = x 1073

A-69

MO-2
{1,162.0)
{0.1648)
“{ 9.153)

{1.343.0)
( 0.1904)
{ 10.58)

74
23

0.0116
"0.4113
0.0110

0.3889

( 377.0187)
{ 0.164752)
( 4.1516)
{9.1528)

( 435.7453)
{ 0.190415)
{ 4.7983)

deg. F

daeg. C

acmh
acfh
d=cmh

dscfh

mg/dscm
gr/dsef
kg/hr

1b/hr

mg/dscm
gr/dscf

kg/hr

{ 10.5785) 1b/hr




PLANT GREENSBORO IND. PLATERS DATE:  03/19/86 OPERATOR: WS
SAMPLING LOCATION MIST ELIM. INLET RUN NUMBER. Mi-3
FILTER MUMBER(E) MOZZLE *, NOZZLE DIAM. 106,.250
BAR, PRESS., in. Hg 29.2 METER BOX sH@ 1.75
STATIC PRESS., in. H20 -1233 SAMPLE BO¥ NUMBER 4
LEAK RATE, CFM o.oc3 METER BOX NUMBER N-7
LE&K TEST VACUUM, in Hg 8 ASSLMED MOISTURE 2
Trav. Sample  Gas Meter Veloeity  Orifice  &H Gas Meter Pump Filter irnp. Exit Stack Leak
Point.  Time Peading Head (in. H20) Temp. Vac.  Box Temp. Temp. Temp. Check
fo.  (Min.) {CuFt.) £in H20) Desired  Actual (deqg. F) - (inHa)  (degF) (deg.F) (deg.F)
f=1 040 497 748 0.45 1.22 188 K 5 200 52 T3
h=2 S 491 .77 0352 247 247 73 G 200 52 73
ha=3 10 49598 0.54 226 2.26 76 ) 200 62 74
Hh-d 15 50030 0.60 251 251 T8 T 200 g2 74
A=S 20 S04 .22 0.04 2.67 2.67 82 7 200 52 75
=5 23 509.38 0.56 2,76 2.76 20 7 200 B2 T4
A=7 30 51452 . 063 253 252 84 7 200 82 74
é=8 ) 51874 067 2.80 280 a6 7 200 B2 ]
A=Q 40 022.54 0.67 220 2.20 28 7 200 G2 79
A=10 43 528 .44 0.70 2493 293 g9 8 200 62 TS
a-11 S0 52335 0.72 3.01 20 Q0 g 200 62 7
A-12 55 53848  0.70 293 293 92 8 200 62 7
B-1  50/0- 543.23 Q55 220 2.30 a2 T 200 62 74
5 34773 0.55 2.30 230 - &% 7 200 62 T4
10 9952.40 0.35 2.30 2.30 21 K 200 02 75
15 556.47 .37 2.38 238 a1 7 200 62 74
B-2 20 560.29 0.62 2.59 258 g2 N 200 52 ki)
B-3 23 565.68 0.60 291 231 92 7 200 2 T3
B4 30 I70.28 0.64 2.68 268 2 7 200 62 75
B-3 35 57491 0.56 2.34 2.34 85 T 200 52 T4
B-6 40 579.24 047 1.97 1.97 84 5 200 B2 74
45 58342 045 1.88 1.88 g6 6 200 62 T
50 587.21 0.a4d 1.84 1.84 87 & 200 62 74
39 901.29 0.44 1.84 1.84 v & 200 2 73
120/0FF  595.235 '
FiAL
DIFF/ AVYG.
107,487 0978 243 83.54 74275
A-70




PLANT GREENSBORO IND. PLATERS DATE: 03/19/86 OPERATOR: ST
SAMPLING LOCATION MIST ELIM. OUTLET RUM HUMBER MO-2
FILTER NUMBER(S) MOZZLE ¥, NOZZLE DiAM. 702,179
BAR. PFRESS., in. Hyg 292 METER BOX AH@ 1.76
STATIC PRESS., in. H20 -1.70 SAMPLE BOX NUMBER. 18
LEAK RATE, CFM 0.001 METER BOX NUMBER f-14
LE &K TEST VACUUM, in Hg 20 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Valooity Orifice aH Gas Metar Purnp Filter Jrop. Exit Stack Leak
Point. Time Reading Head (in. HZD) Temp. Vac.  Box Temp. Tamp. Temp. Check
Mo, (Min) {Cu.Ft.) (inH20) Dssired Actual  (deg.F) (inHay  (deqF) (deg.F} (deg.F)
B-1 0/0 T4 2.60 270 370 50 14 100 3 g0
4 775710 3.60 3.7 3.7a 60 14 100 54 a0
B-2 g/a 780010 3.40 3449 3.49 60 14 100 54 21
12 724102 4.00 411 411 63 15 100 56 (A
B-2 16/0 788,705 420 431 4.31 B4 15 100 56 82
20 793404 4.20 431 431 66 15 100 37 80
B-4 24/0 798.107 4.00 4.11 4.11 66 15 110 57 79
28 802.906 400 4.1 4.1 ala] 19 110 38 20
B-3 32/0 307.802 4.20 4.31 4.31 70 15 110 3e 20
365 212605 4.20 4.31 431 70 15 110 35 80
B=5 40/0 217505 4.30 442 442 78 15 120 B0 80
44 822302 430 442 4.42 79 15 120 50 a0
B-7 48/0 826.005 4.20 4.31 4.31 79 15 120 &0 20
52 831.907 4.10 4.21 421 82 13 130 60 a0
B-8 56/0 836.810 420 4.31 4.31 86 15 130 ] 20
60 841.710 4.20 4.31 4.31 36 15 130 B0 30
A-1 54/0 845 263 2.60 2.87 287 80 12 120 50 69 8462563
4 850.403 3.00 3.08 3.08 2 13 130 60 69 846.312
A-2 2/0 854.702 210 3.19 3.19 86 13 130 60 g0
12 858704 310 3.19 3.18 t=a) 14 130 62 g2
A-3 16/0 8562.305 3.40 349 349 26 14 120 62 81
20 869,107 340 349 349 86 14 130 62 31
A4 24 /0 871.206 350 3.70 3.70 88 14 13 62 81
238 gri.s09 360 3.70 370 g8 i4 13 B2 81
#=3 32/0 £80.007 4,20 4.21 431 84 14 131 62 79
358 883.302 4.20 431 4.31 83 16 130 60 80
A=5 4070 200.304 4 .40 4532 452 282 16 130 G a1
44 894 502 4.40 432 492 83 16 120 80 81
AT 43/0 892005 4.40 452 452 a2 16 130 60 81
52 903.803 440 45352 4352 84 16 130 60 80
H4-8 56/0 208 .704 4.40 452 452 24 16 130 60 80
60 913210 4.40 4352 432 84 16 130 60 80
128/0FF 813.366
FIMAL
DIFF 7/ AYG.
146.903 3.884 4022 7760 79656 0.148

A-71




PARTICULATE FIELD DATA & RESULTS TABULATION -

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MI-3  03/19/86  Mist Eliminator Inlet | Willis S. Nesbit I

MO-3 03/19/86 Mist Eliminator Outlet Steve Terll

MI-3 MO-3

S W i
RUN FINISH TIME 1042 1052

NET SAMPLING FOINTS 18 16 l
Theta NET RUN TIME, MINUTES 120.00 128.00
Dia NOZZLE DIAMETER, INCHES 0.250 0.179

Cp PITOT TUBE COEFFICIENT 0.840 0.840 ’ l
Y DRY GAS METER CALIBRATION FACTOR 1.000 0.993

Pbar BAROMETRIC PRESSURE, INCHES HG 29.20 29,20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 2.430 4.o22

ORIFICE METER, INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 107.487 146,903 l
tm DRY GAS METER TEMPERATURE, DEGREES F 86 78

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 102.022 141.077 l
Vic TOTAL VOLUME OF LIQUID COLLECTED 46.5 44 .5

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 2.189 2.095 l
ZH20 MOISTURE CONTENT, PERCENT BY VOLUME 2.1 1.5

Mfd DRY MOLE FRACTION 0.979 0.985 l
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.61 28.68 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.35 -1.70

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.10 29.08 I
ts FLUE GAS TEMPERATURE, DEGREES F 74 80
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 0.5780 3.8840

vs FLUE GAS VELOCITY. FEET/SECOND 43.73 113.9 I
A STACK/DUCT AREA, SQUARE INCHES 4430 143.0

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 7.596 6,351 - I
Qaw VOLUMETRIC AIR FLOW R;ATE. WET ACFM 8,071 6,786

%I ISOKINETIC SAMPLING RATE, PERCENT 100.9 98.5 l

1
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i
MI-3 MO-3
l HEXAVALENT CHROMIUM: o o
ng " TCATCH, MILLIGRAMS (h.467.0)  ( 693.0)
l gr/DSCF CONCENTRATION, GRAINS PER DSCF* { 0.6757) {0.07581)
Lb/Hr EMISSION RATE, LBS/HOUR ( 43.99) { 4.127)
I TOTAL CHROMIUM:
ng .’_-';‘E)’I‘:;I‘..-(-Z;‘.I-‘(-:;I: MILLIGRAMS (4,874.0) { 750.0)
gr/DSCF CONCENTRATION, GRAINS PER DSCF* ( 0.7373 ) (0.08204)
I Lb/Hr EMISSION RATE, LBS/HOUR { 48.00 ) (4.466)
I FLUE GAS TEMPERATURE:
" Degrees Fanrenheit 7h 80 deg. F
Degrees Centigrade 23 27 deg. C
I AIR FLOW RATES x million:
" hctual Cubic Meters/hr 0.0137 0.0115 acmh
I Actual Cubic Feet/hr 0.4843 0.4072 acfh
Dry Std. Cubic Meters/hr* 0.0129 0.0108 dsemh
I Dry Std. Cubic Feet/hr* 0.4557 0.3811 dscfh
HEXAVALENT CHROMIUM:
l _“c_:;x_x;;;;;;;;;;-;;/dscm' ( 1546.2699) ( 173.4767) mg/dscm
Concentration, gr/dscf* ( 0.675699) ( 0.075807) gr/dscf
Emissions, kg/hr (19.9544) ( 1.8719) ke/br
I Emissions, lb/hr { 43.9919) {4.1268) 1b/hr
TOTAL CEROMIUM:
i T onsentration. me/dscne ( 168715660 { 1677454 ) me/ascn
Concentration, gr/dscf* { 0.737264) ( 0.082042) gr/dscf
l Emissions, kg/hr (21.7725) (2.0258 ) kg/hr
Emissions, 1lb/hr ( 48.0002) (4.4662) 1b/nr
l * 68 Degrees F -- 29.92 Inches of Mercury (Hg)
( ) = x 10
1
i
i
i
l A-73




GREENSBORO WND. PLATERS

PLANT DATE: 03/19/26 OPERATOR:  w'SN
SAMPLING LOCATION MIST ELIM. INLET RUN MUMBER Mi-4
FILTER NUMBER(S) MOZZLE *, HOZZLE DIAM. 104,257
BAR. PRESSE., in, Hq 29.2 METER BOX aH@ 1.73
STATIC PRESS,, in. H20 -1.33 SAMPLE ROX HUMBER 18
LEAK RATE, CFM 0.000 METER BOX MUMBER M=
LEAK TEST YACLIUM, in Hg 3 ASSUMED MOISTURE 2
Trav. Somple  Gas Metar Yelocity Orifice  aH Gas Meter  Pump Filter Imp. Exit Stack Leak
Peint.  Time Reading Head (in. H20) Temp. Yac.  Box Temp. Temp. Temp. Chegk
Mo, (Min.) (CuFt.) (inH20) Decired  Actyal (deg.F) (inHg)  (deq.F) (deg F) (deg F}
A1 0/0 395,568 042 2.15 2.1% 21 & 200 6% 73
-2 S 00014 0.45 202 202 a2 o} 200 63 79
A=3 ia 504 482 0.42 213 213 )| 8 200 63 74
dy=d 15 §08.97 0.33 247 247 23 7 200 [ 74
=3 20 512.32 0.58 280 260 85 T 200 B4 74
-5 25 61817 0.62 2.78 2.78 87 7 200 b4 T4
A7 30 52220 n.52 278 278 22 7 200 e 75
a=5 33 B27.59 0.65 292 292 g9 T 200 b4 73
Aa-Q 40 63251 0.65 292 232 ag ] 200 G4 79
A-10 45 63744 0,63 29z 2492 a2 8 200 L2 79
A=11 30 642.37 063 233 233 a2 8 200 64 75
A-12 33 64727 0.64 287 287 g2 8 200 64 76
g-1 80/0 65217 047 21 2.1 0 ) 200 64 74
5 655.61 0.50 224 2.24 73 7 200 /3 72
10 650.77 2.50 224 2.24 74 7 200 63 73
15 6635.24 Q.52 233 2.33 76 7 200 62 73
B-2 20 66Q.52 0.56 251 251 79 K 200 64 T3
B-3 23 67416 0.57 236 2.56 21 T 200 65 74
B-4 30 678.63 042 215 218 24 -] 200 85 74
E-5 35 £82.86 048 215 215 85 ] 200 85 Td
B-5 40 637.11 0.48 215 215 86 8 200 63 73
45 591 .48 0.50 224 2,24 28 s] 200 B5 74
50 695 .64 0.49 2.20 220 88 6 200 65 74
35 700.02 0.30 224 224 88 & 200 83 T4
120/0FF 704 286
FIMAL
DIFF / AVG.
108418 0542 2.44 84.83 74129
A-74




PLANT GREENSBORO IND. PLATERS DATE: 03/18/86 QPERATOR: ST

SAMPLING LOCATION MIST ELIM. OUTLET RUM NUMBER MO-4

FILTER NUMBER(S) MNOZZLE ¥, NOZZLE DIaM. 502,155

BAR. PRESS., in. Hq 29.2 METER BOX aH@ 1.76

STATIC PRESS ., in. H20 -1.40 SAMPLE BOX NUMBER 30

LE&K RATE, CFM 0.000 METER BOX NUMBER =14

LEAK TEST YACUUM, in Hg 12 ASSUMED MOISTURE 2

Trav. Somple  Gas Mater Velocity  Orifice  AH gz Meter  Pump Filter Imp. Exit Stack Leak

Point. Time Reading Head (in. H20) Temp. Vac,  Box Temp. Temp. Temp. Check

Mo.  (Min.) (CuFt) (inH20) Desired actual (deq.F) (inHq)  (deqF) (deg F) (deq.F)

A-1 0/t Q13.508 3.00 1.81 131 20 7 129 50 a0
4 g21.610 300 1.81 1.31 80 7 125 30 80

-2 23/ Q24 804 3210 1.87 1.87 S0 K 125 30 N
12 923.502 310 1.87 1.57 80 8 130 50 30

A3 16/0 ga1.102 3.40 255 265 S0 ] 130 30 . 1
20 a34.207 340 253 283 21 3 130 30 81

h=d 24/0 237.710 350 217 217 24 8 130 50 81
28 941.102 3.60 217 217 84 8 130 S0 81

A-3 32/ 244 506 440 265 255 84 8 130 50 22
26 647.805 4.40 2865 265 84 ] 130 S0 82

b= 40/0 a51 402 4.60 277 2.7 g9 10 130 S0 82
44 955.302 4 .60 277 277 59 10 130 50 82

=7 48/0 258.808 4.60 2.7 2.7 89 10 130 50 82
52 962.607 4 50 277 27 92 10 130 50 82

A=2 5640 265,403 4.40 265 265 Q0 10 130 S0 81
60 970,202 4.40 259 265 a0 10 130 50 21

B-1 64/0 974,085 299 1.80 1.80 84 10 130 50 80
4 977.500 299 1.80 1.80 64 2 130 S0 6

B-2 g/0 980.603 3.40 205 203 ala) 8 130 35 K
12 983.808 3.40 205 205 66 8 130 35 7

B-3 16/0 937.210 4.00 2.41 2.4 70 2 130 55 79
20 G20 .604 4.00 2.4 241 70 8 130 55 79

B-4 24/0 004 303 4.40 2865 265 70 8 13G S5 79
23 997.904 4 .40 2685 2.65 72 g 120 35 79

B-5 32/0 1001.903 4.00 241 2.41 Td 2 130 55 79
36 1005.210 4.00 241 ) K] 9 130 55 79

B-6 40/0 1008.807 4.20 233 252 79 Q 130 59 79
44 1012.510 420 233 2.33 73 9 120 33 T9

B-7 48/0 1016.210 4.20 253 253 78 9 120 S5 79
92 1019.804 4.20 2353 233 e 2 130 35 Ta

B-2 56/0 1023.502 4.20 233 233 78 g 130 35 79
60 1024103 420 233 253 78 9 130 55 79

122/0FF  1030.797
FINAL
DIFF/ AYG.
112289 3875 2.291 79.23 79.90%
A=75




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, QGreensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
- (continued next page)

i

1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MI-h  03/19/86  Mist Eliminator Inlet Willis §. Nesbit l

MO-4 03/19/86 Mist Eliminator Outlet Steve Terll

MI-4 MO-4

S be o nn i
RUN FINISH TIME 1600 1606

NET SAMPLING POINTS 18 16 l
Theta NET RUN TIME, MINUTES 120.00 128.00
Dia NOZZLE DIAMETER, INCHES 0.257 0.155

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 1.000 0.993

Pbar BAROMETRIC PRESSURE, INCHES HG 29.20 29.20 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 2.440 2.391

ORIFICE METER, INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 108.418 112.289 I
tm DRY GAS METER TEMPERATURE, DEGREES F 85 79

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 103.097 107.198 l
Vic TOTAL VOLUME OF LIQUID COLLECTED 51.5 42.5

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 2.424 2.000 l
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 2.3 1.8

Mfd DRY MOLE FRACTION 0.977 0.982 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.59 28.64 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.33 -1.40

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.10 29.10 I
ts FLUE GAS TEMPERATURE, DEGREES F 74 80
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 0.5420 3.8750

ve FLUE GAS VELOCITY, FEET/SECOND 42,36 113.8 I
A STACK/DUCT AREA, SQUARE INCHES _ 443.0 143.0

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 7,343 6,327 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 7.818 6,780

71 ISOKINETIC SAMPLING RATE, PERCENT 99.8 100.2 l

i

]



mg

gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

HEXAVALENT CHROMIUM:

"7 GATCH, MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*
EMISSION RATE, LBS/HOUR

TOTAL CHROMIUM:

---;BEAL-ER;EQT MILLIGRAMS
CONCENTRATION, GRAINS PER DSCF*

EMISSION RATE, LBS/HOUR

FLUE GAS TEMPERATURE:

" Degress Fanrenheit
Degrees Centigrade

AIR FLOW RATES x million:

T Actusl Gublc Meters/hr
Actual Cubic Feet/hr
Dry Std. Cubic Meters/br*
Dry Std. Cubic Feet/hr*

HEXAVALENT CHROMIUM:

" Concentration, mg/dsem®
Concentration, gr/dscf*
Emissions, kg/hr
Emissions, 1lb/hr

TOTAL CHROMIUM:

_--5;;;;;;;;;;;n, mg/dscm*
Concentration, gr/dscf*

Emissions, kg/hr

Emissions, 1lb/hr

MI-4 MO-4
( 7.560.0 ) (1,538.0)
(1.132} | 0.2214)
{71.23) ( 12.01)
(8.570.0 ) {1,714.0)
(1.283 )  (0.2467)
{ 80.75 ) (13.38)
74 80

23 27
0.0133 0.0115
0.4691 0.4068
0.0125 0.0108
0.4406 0.3796

{ 2589.6358 ) ( 506.6799)
(1.131636 ) { 0.221412)
(32.3092 ) ( 5.b46k)
(71.2296 ) ( 12.0072)
( 2935.6056 ) ( 564.6615)
(1.282821 ) | 0.246750)
(36.6256 ) { 6.0696)

( 80.7458 ) (13.3812)

+ £8 Degrees F -- 29.92 Inches of Mercury (Hg)

( )y = x 107>

A=T7

deg. F

deg. C

acmh
acfh
dscmh

dscfh

mg/dscm
gr/dscf
kg/hr

1b/hr

mg/dscm
gr/dscf
kg/hr

1b/hr




PLANT GREENSBORD IND. PLATERS DATE:  03/26/86 OPERATOR: WSN
SAMPLING LOCATION COATING TANK *6 MIST RUN NUMBER MO-54
ELIMINATOR QUTLET
FILTER NUMBER(S) - NOZAE *, NOZZLE DIAM. 103,177
BAR, PRESS., in. Hg 285 - METER BOX aH@ 1.76
STATIC PRESS., in. H20 -1.75 SAMPLE BOX NUMBER 12
LEAK RATE, CFM 0.000 ' METER BOX NUMBER N-14
LEAK TEST YACUUM, in Hg 10 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Velocity  Orifice aH Bas Meter Pump Fitter Imnp. Exit Stack Leak
Point. Time Reading Head {in. H20) Temp., Vac. Box Temp. Temp. Temp. Check
No.  (Min.) (CuFt.) (inHZ0) Desired actusl  (deg.F) (inHg)  (deg.F) (deg F) (deq.F)
B-S 0/0 339.573 4.30 440 4.40 62 9 N& 63 74
10 35146 4.30 4.40 440 Al 9 NA 63 74
20 363.57 4.28 4.38 4.38 78 9 M 63 74
30 378 430 4.40 4.40 7 9 NA 63 75
40 38773 4.30 440 440 81 9 MN& B3 73
S0 39984 4.235 4.44 4.44 82 9 N& 64 75
4=4  60/0 412.03 4.65 4.73 4.75 73 9 A 65 7
10 42462 4.70 480 480 82 9 NA ) 76
20 . 437.34 4.70 4.80 4380 86 9 N& 85 76
30 450.06 470 4.80 4.80 87 9 NA 65 76
40 462.74 4.60 470 4.70 88 9 N& =] 76
50 47548 460 470 4.70 89 9 NA 65 76
120/0FF 487.820
FINAL
DIFF/ AYG. 148245 4471 4.581 20 7525

A-78




DATE:  03/26/86

A-79

. PLANT GREENSBORO IND. PLATERS OPERATOR: WSN
SaMPLING LOCATON COATING TANK *6 MIST RUN MUMBER Ma-3B
ELIMINATOR QUTLET
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 703,.169
BAR. PRESS ., in. Hg 295 METER BOX aH@® 1.75
STATIC PRESS., in. HZO -1.73 SAMPLE BOX NUMBER 16
LEAK RATE, CFM 0.000 METER BOX NUMBER R-2
LEAK TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Velocity  Orifice AH Gas Meter Pump Filter imp. Exqit Stack Leak
Point. Time Reading Head (in. H20) Temp. Vac. Box Temp. Temp. Temp. Check
Mo. (Min) {CuFt) (InHZ0) Desired Actval  (deg.F) (inHg)  (degF) (degF) = (deg.F)
-2 0/0 809.402 460 3.98 398 72 6 NA b2 73
10 82057 458 395 ¢ 395 80 b NA 63 73
20 831.77 465 402 4.02 92 6 NA 63 74
30 842.94 4 .40 3.82 382 a5 6 NA 6d 74
40 854 .08 4.40 3.82 3382 g8 6 NA b4 ki)
50 £65.36 4.40 382 382 a8 ] WA 64 75
B-7 60/0 876.51 4 60 398 388 g2 6 NA 654 T4
10 £87.99 4.40 382 382 Q2 6 NA 64 FL)
20 899.38 4.30 378 3.78 a6 6 N& 64 79
20 910.69 430 3.78 378 102 6 NA 64 s
40 92197 420 365 365 104 i) NA 64 73
50 933.29 4.20 365 365 109 6 N 64 77
{20/0FF 944420
FINAL
DIFF/ AYG. 135018 4418 3839 9333 74583




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

i

i

RUN # " DATE SAMPLING LOCATION TEST TEAM LEADER -

MO-5A  03/26/86  Coating Tank #6 Mist Eliminator Outlet  Willis . Nesbit I
MO-5B 03/26/86 Coating Tank #6 Mist Eliminator Outlet Willis §. Nesbit
MO-5A MD-5B

RUN START TIME 831 83l I
RUN FINISH TIME 1054 1055

NET SAMPLING POINTS : 2 2 I
Theta NET RUN TIME, MINUTES 120.00 120.00
Dia NOZZLE DIAMETER, INCHES 0.177 0.169

Cp PITOT TUBE COEFFICIENT 0.840 0.840 l
¥ DRY GAS METER CALIBRATION FACTOR 0.993 0.996

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 _' I
Delta H AVG. PRESSURE DIFFERENTIAL OF 4 .580 3.840

ORIFICE METER, INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 148.245 135.018 l
tm DRY GAS METER TEMPERATURE, DEGREES F 80 93

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 143.479 127.757 I
Vic TOTAL VOLUME OF LIQUID COLLECTED 11.0 30.5

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME QF WATER VAPOR, SCF* 0.518 1.436 I
ZH20 MOISTURE CONTENT, PERCENT BY VOLUME 0.4 1.1

Mfd DRY MOLE FRACTION 0.996 0.989 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB8/LB-MOLE 28.80 28.72 I
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.75 . -1.73

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.37 29.37 I
ts FLUE GAS TEMPERATURE, DEGREES F ‘ 75 75
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 L. 4710 4, 4180

vs FLUE GAS VELOCITY, FEET/SECOND 120.8 120.2 I
A STACK/DUCT AREA, SQUARE INCHES 143.0 143.0

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 6,943 6,860 l
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 7,196 7.163

%1 ISOKINETIC SAMPLING RATE, PERCENT 99.9 _ 98.8 I

1

i

1

A-80



mg
gr/DSCF

Lb/Hr

mg
gr/DSCF

Lb/Hr

MO-54

HEXAVALENT CHROMIOM:

" CaTCH, MILLIGRAMS (897.0 )
CONCENTRATION, GRAINS PER DSCF* { 0.09648 )
EMISSION RATE, LBS/HOUR (5.742 )

TOTAL CHROMIUM:

"'%B%RL'EXEQQT MILLIGRAMS ( 862.0 )
CONCENTRATION, GRAINS PER DSCF* { 0.09272 )
EMISSION RATE, LBS/HOUR { 5.518 )

FLUE GAS TEMPERATURE:

" Degrees Fanremhelt 75
Degrees Centigrade 24

AIR FLOW RATES x million:

" Actual Cubic Meters/hr 0.0122
Actual Cubic Feet/hr 0.4317
Dry Std. Cubic Meters/hr* 0.0118
Dry $td. Cubic Feet/hr* 0.4166

HEXAVALENT CHROMIUM:

" Concentration, mg/dscn* (220.7852 )
Concentration, gr/dscf* (0.096480 }
Emissions, kg/hr { 2.6045 )
Emissions, lb/kr { 5.7419 )

TOTAL CHROMIUM:

" Concentration, mg/dscm® ( 212.1704 )
Concentration, gr/dscf* ( 0.092716)
Emissions, kg/hr {2.5029)
Emissions, lb/hr (5.5179 )

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
( ) = x 10

A81

{ 790.0)
{0.09543 )
( 5.611)

( 743.0)
(0.08975 )
{ 5.277)

75 deg. F

24 deg. C

0.0122 acmh
0.4298 acfh
0.0117 dscmh

0.4116 dscfh

( 218.3771 ) mg/dscm

{ 0.095428 ) gr/dsct
( 2.5451) kg/br
(5.6111 ) lb/hr

{ 205.3850) mg/dscm
{ 0.089751) gr/dscf
(2.3937) kg/br
(5.2772) 1b/hr



PLANT

GREENSBORO IND. PLATERS DATE: 03/26/86 OPERATOR: 'WSN
SAMPLING LOCATION COATING TANK ®6 MIST RUN NUMBER MO~-54
ELIMINATOR OUTLET

FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 103,177

BAR. PRESS., in. Hy 205 METER BOX AH@ 1.76

STATIC PRESS., in. H20 -1.73 SAMPLE BOX NUMBER 12

LEAK RATE, CFM 0.000 METER BOX NUMBER N-14

LEAK TEST YACUUM, in Hg 12 . ASSUMED MOISTURE 2

Trav. Somple  Gas Meter Yelocity Orifice aH Gas Meter Pump Filter Imp. Exit Stoack Legk

Point.  Time Reading Head (in. H20) Temp. ¥ac. Box Temp. Temp. Temp. Check

No. (Min.) (Cuft) (inH20) Desired Actual  (deg.F) (inHg)  (degF) (deg F) (deg.F)

A-4 0/0 488 438 4.30 4.60 460 73 11 NA 63 T
10 501.02 443 435 4.55 79 11 NA 64 KL
20 51345 4.60 4.70 470 83 1 N& 63 k)
30 $25.86 4.60 470 470 g9 11 MNA 65 T
40 538.73 4.50 4.60 4.60 89 1 N& 65 T
S0 550.88 4.50 460 4.60 90 1 NA B85 T

B-3 60/0 563.22 4.20 4.29 429 a3 H N& 65 T
10 57547 4.30 440 4.40 a0 11 NA 65 77
20 58742 4.30 440 4.40 92 11 NéA 65 78
30 599.54 4.30 4 .40 440 93 1 NA 65 79
40 611.63 4.30 4.40 440 93 1 N& -8 79
S0 62432 4.30 4 40 4 .40 g2 11 NA 65 78

120/0FF 635.922
FINAL
DIFF f AVG. 147.484 4.403 43503 87.17 o

A-82




PLANT GREENSBORD IND. PLATERS DATE: 03/26/86 OPERATOR: WSN
SAMPLING LOCATION COATING TANK 6 MIST RUN NUMBER MO-68
ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM, 102,179
BAR. PRESS., in. Hg 295 METER BOKX aH®@ 175
STATIC PRESS., in. H20 -1.73 SAMPLE BOX NUMBER 14
LEAK RATE, CFM 0.000 METER 0¥ NUMBER R-2
LEAK TEST YACULUM, in Hg 8 ASSUMED MOISTURE 2
Trav. Somple  Gas Meter Yelogity Orifice AH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Ternp. Vae. Box Temp. Temp. Temp. Check
No. (Min.) (CuFt) (inH20) Desired Actual  (deg.F) (inHg) (degf) (deg F) (deg.F)
B-5 0/0 944 712 4.20 468 468 82 T NA 64 k&
10 957.09 4.20 468 468 a1 7 NA b4 T
20 g969.63 4.10 4355 435 101 7 NA& 64 KK
30 a81.76 4.10 4535 4355 103 7 NA o4 78
40 994.35 4.15 4.62 462 106 T NA 64 T
50 1006.34 415 462 4.62 108 7 NA o4 77
A-4 60/0 108 3.70 4.06 406 96 7 NA o4 77
10 103043 3.80 420 420 104 7 MaA b4 73
20 1042.18 380 420 420 105 7 NA 64 0
30 1053.63 4.10 455 455 106 7 NA 64 R4
40 1065.45 420 4.68 468 107 7 N& 65 79
3Q 10738.03 410 455 4.55 108 7 N& 65 79
120/0FF  1090.646
FINAL
DIFF / AVG. 145,034 4048 4,495 1014 7167

A-83




PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
(continued next page)

i
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MO-6A  03/26/86  Coating Tank #6 Mist Eliminator Outlet  Willie §. Nesbit l
MO-6B 03/26/86 Coating Tank #6 Mist Eliminator OQutlet Willis S. Nesbit
MO-64A MO-6B

RUN START TIME _H;(-) Hﬂ;l '
RUN FINISH TIME 1356 1357

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 120.00 120.00
Dia NOZZLE DIAMETER., INCHES 0.177 0.179

Cp PITOT TUBE COEFFICIENT 0.840 0.840 l
Y DRY GAS METER CALIBRATION FACTOR 0.993 0.996

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 l
Delta H AVG. PRESSURE DIFFERENTIAL OF 4,500 4.500

ORIFICE METER, INCHES H20

vm VOLUME OF METERED GAS SAMPLE, DRY ACF 147.484 145,934 I
tm DRY GAS METER TEMPERATURE, DEGREES F 87 101

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 140.888 136.339 I
Vie TbTAL VOLUME OF LIQUID COQLLECTED 27.0 36.5

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF+* - 1.271 1,718 l
%ZH20 MOISTURE CONTENT, PERCENT BY VOLUME 0.9 1.2

Mfd DRY MOLE FRACTION 0.991 6.988 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE . 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.74 28.70 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 -1.73 -1.75

Pe ABSOLUTE FLUE GAS PRESS., INCHES HG 29.37 29.37 I
ts FLUE GAS TEMPERATURE, DEGREES F 78 77

Delta p  AVERAGE VELOCITY HEAD, INCHES H20 4.4030 4. 0480 I
vs FLUE GAS VELOCITY, FEET/SECOND 120.3 115.3
A STACK/DUCT AREA, SQUARE INCHES 143.0 - 143.0

Qsd VOLUMETRIC -AIR FLOW RATE, DRY SCFM* 6,841 6,547 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 7.168 6,871

1 ISOKINETIC SAMPLING RATE, PERCENT 99.6 98.5 I

i

i

A=-84




i
MO-6A MO-6B
' HEXAVALENT CHROMIWMM:
mg " CATCH, MILLIGRAMS  (1.460.0)  (739.0)
I gr/DSCF CONCENTRATION, GRAINS PER- DSCF* ( 0.1599 ) ([ 0.08365)
Lb/Hr EMISSION RATE, LBS/HOUR { 9.378 ) ( 4.694)
I TOTAL CHROMIUM:
mg """ IOTAL CATCH, MILLIGRAMS ' { 1,393.0 ) {750.0)
gr/DSCF CONCENTRATION, GRAINS PER DSCF* ( 0.1526 ) (0.08489)
l Lb/Hr EMISSION RATE, LBS/HOUR ( 8.948 ) ( 4.764)
I FLUE GAS TEMPERATURE:
" Degrees Fahrenheit 78 77 deg. F
Degrees Centigrade 26 25 deg. C
I AIR FLOW RATES x million:
" actual Cublc Meters/hr 0.0122 0.0117 acmh
I Actual Cubic Feet/hr 0.4301 0.4123 acfh
Dry Std. Cubic Meters/hr* 0.0116 0.0111 dscmh
l Dry Std. Cubic Feet/hr* 0.4105 0.3928 dscfh
HEXAVALENT CHROMIUM:
l " Concentration, mg/dscm® ( 365.9694) ( 191.4213 ) mg/dscm
Concentration, gr/dscf* { 0.159924) ( 0.083649) gr/dsct
Emissions, kg/hr { 4.2537) {2.1291) kg/hr
l Emissions, 1lb/hr (9.3779) (4.6939) 1b/hr
TOTAL CHROMIUM:
i S iimeiniiaiion, ms/dsent | 5.1749) { 194,2706 ) mg/dace
Concentration, gr/dscf* { 0.152585) { 0.084894 ) gr/dsct
| Emiesions, kg/hr { 4.0585) ( 2.1608 ) kg/hr
Emissions, lb/hr { 8.9475) (4.7638) lb/br
l * 68 Degrees F -- 29.92 Inches of Mercury (Hg)
( ) = x 103
i
i
i
i
i

A-85




PLANT ' GREENSBORO IND. PLATERS DATE:  03/26/86 OPERATOR: WSN

SAMPLING LOCATION COATING TANK *6 MIST RUN NUMBER MO-7 &
ELIMINATOR OUTLET

FILTER NUMBER(S) NOZZLE *, NOZZLE DIAM. 101,177

BAR. PRESS., in. Hg 295 METER BOX AH®@ 1.76

STATIC PRESS., in. H20 -1.70 SAMPLE BOX NUMBER 12

LEAK RATE, CFM 0.000 METER BOX HUMBER N-14

.LEAK TEST VACUUM, in Hg 12 ASSUMED MOISTURE 2
Trov. Somple  Gas Meter Velocity  Orifice AH Guas Meter Pump Filter imp, Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Vac. Box Temp. Temp. Temp. Check
No. (Min.) (CuFt.) (inH20) Desired Actual  (deg.F) (inHg) (degf) (deg F) (degF)

B=4 0/0 636.045 470 4.80 4.80 84 11 N& 683 80
10 548.53 470 4.80 4.80 88 11 NA 63 80
20 661.20 470 4.80 4.80 88 tH NA b4 80
30 673.88 4.70 480 4.80 a0 1" NA 64 80
40 686.62 470 4.80 480 a2 1 N& 64 80
50 699.63 470 480 4.80 a2 1 NA 64 79

. h=4 60/0 71299 430 4.40 4.40 85 i NA o4 79
10 72428 435 445 443 92 11 N&A 64 80
20 736.93 4.30 4.40 4.40 94 11 N& 64 79
30 748.60 425 4.34 4.34 a3 1 NA 64 79
40 . 760.70 4.30 4.40 440 94 11 Né& 65 80
S0 772.78 435 445 4 .45 92. 11 . N& 65 80
120/0FF 784.763
FINAL
DIFF/ &YG. 148.718 4502 4,603 90.33 79.667

A-86




PLANT GREENSBORO IND. PLATERS DATE: 03/26/26 OPERATOR: 'WSM
SAMPLING LOCATION COATING TANK ®6 MIST RUN NUMBER MO-78
ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZLE ®, NOZZLE DIAM. 703,.169
BAR. PRESS., in. Hg 295 METER BOX sH@® 1.75
STATIC PRESS., in_ HZ0 -1.72 SAMPLE BOX NUMBER 14
LEAK RATE, CFM 0.000 ) METER BOX NUMBER R-2
LEAK TEST YACUUM, in Ho 8 ASSUMED MOISTURE 2
Trav. Sompie  Gas Meter Yelocity Orifice  4H Bas Meter Pump Fitter Imp. Exit Stack Leak
Point. Time Reading Head (in. H20) Temp. Vac, Box Temp. Temp. Temp. Check
No. (Min.) (Cu.Ft.) (inH20) Desired Actual (deg.F) (inHg)  (degf) (deg.F) (deg F)
A4 0/ 90.722 4.40 385 385 a2 7 Né 63 Il
i0 10220 4.50 392 392 99 7 NA 63 70
20 113.90 4.40 3.85 389 106 T N& 63 80
30 12598 .40 385 385 108 7 NA 63 230
40 137.67 4.30 392 392 109 7 N& 63 80
50 14974 4 .40 3.85 385 110 7 N& 63 79
B-4 6040 161.31 4.80 4.20 4.20 94 7 NA 63 80
10 173.38 430 392 392 104 7 NA 63 80
20 184.82 4.50 3.92 392 108 7 N& 63 80
30 196.29 4.80 420 420 104 7 NA 63 80
40 208.13 4.70 4.10 4.10 10 7 NA 63 80
50 22000 470 410 4.10 110 7 NA 63 280
120/0FF 231.839
FINAL
DIFF / AVG. 141117 4.549 3.973 1049 79.5823










PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensbero, North Carolina

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
i (continued next page)

1

1
RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

MO-7A  03/26/86  Coating Tank #6 Mist Eliminator Outlet  Willls S. Nesbit I
MO-7B 03/26/86 Coating Tank #6 Mist Eliminator Outlet Willis S. Nesbit
MO-7A MO-T7B

N e i |
RUN FINISH TIME 1628 1629

NET SAMPLING POINTS 2 2 I
Theta NET RUN TIME, MINUTES 120.00 120.00
Dia NOZZLE DIAMETER, INCHES 0.177 0.169

Cp PITOT TUBE COEFFICIENT 0.840 0.840 I
Y DRY GAS METER CALIBRATION FACTOR 0.993 0.996

Pbar BAROMETRIC PRESSURE, INCHES HG 29.50 29.50 I
Delta H AVG. PRESSURE DIFFERENTIAL OF 4. 600 3.970

ORIFICE METER, INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF 148,718 141.117 l
tm DRY GAS METER TEMPERATURE, DEGREES F 90 1058

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF* 141.326 130.734 I
Vic TOTAL VOLUME OF LIQUID COLLECTED 22.5 41.0

IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF* 1.059 1.930 l
%H20 MOISTURE CONTENT, PERCENT BY VOLUME 0.7 1.5

Mid DRY MOLE FRACTION 0.993 0.985 I
Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE 28.84 28.84

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE 28.76 28.68 l
Pg FLUE GAS STATIC PRESSURE, INCHES H20 . -1.70 -1.72

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG 29.38 29.37 I
ts FLUE GAS TEMPERATURE, DEGREES F 80 80
Delta p  AVERAGE VELOCITY HEAD, INCHES H20 4.5020 4. 5ha90

vs FLUE GAS VELOCITY, FEET/SECOND 121.8 122.6 I
A STACK/DUCT AREA, SQUARE INCHES 143.0 143.0

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM* 6,914 6,909 I
Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM 7.259 7,307

21 ISOKINETIC SAMPLING RATE, PERCENT 98.9 100.4 I

i

i

i

A-88




i
MO-7A MO-7B
I HEXAVALENT CHROMIOM: 7
ng " CATCH, MILLIGRAMS (1,050.0)  (797.0)
l gr/DSCF CONCENTRATION, GRAINS PER DSCF* ( 0.1147 ) ( 0.09408)
Lb/Hr EMISSION RATE. LBS/HOUR { 6.795 ) ( 5.572)
I TOTAL CHROMIUM:
ng " TOTAL CATCH, MILLIGRAMS ( 1.000.0 ) ( 776.0)
gr/DSCF CONCENTRATION, GRAINS PER DSCF* ( 0.1092 } ( 0.09160)
I Lb/Hr EMISSION RATE, LBS/HOUR ( 6.471 ) ( 5.425)
l FLUE GAS TEMPERATURE:
" Degrees Fahrenheit 80 80 deg. F
Degrees Centigrade 27 ’ 27 deg. C
I ATR FLOW RATES x million:
" Actual Cubic Meters/hr 0.0123 0.0126 acmh
I Actual Cubic Feet/hr 0.4355 0.4384 acfh
Dry S$td., Cubic Meters/hr* 0.0117 0.0117 dscmh
I Dry Std. Cubilc Feet/hr* 0.4148 0.4145 dscfh
HEXAVALENT CHROMIUM:
I " Concentration, mg/dscn® ( 262.3801) ( 215.2953 ) mg/ascn
Concentration, gr/dscf* ( 0.114657) ( 0.094081) gr/dscf
Emissions, kg/hr ( 3.0820) ( 2.5272) kg/hr
I Emissions, lb/hr [ 6.7946) (5.5715) 1b/hr
TOTAL CHROMIUM:
| T aimeniiatioe, me/ascns { 249.6858) { 209.6225 ) mgyasen
Concentration, gr/dscf* ( 0.109197) ( 0.091602 ) gr/dscf
I . Emissions, kg/hr { 2.9352) { 2.4606 ) kg/br
Emissions, 1b/hr (6.4710) ( 5.4247 ) 1b/br
l * 68 Degrees F -- 29.92 Inches of Mercury (Hg)
( ) = x 1077
I
1
i
i
1
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers,

SAMPLING LOCATION: Tank #6 Mist Eliminator Outlet

RUN MO-851

START-FINISH TIME: 1304-1614
SR) SAMPLING RATE, ACFM 0.597
ST) SAMPLING TIME, MINUTES: 152.53
PB) BARO. PRESS.,IN.HG.: 29.50
PSI) STATIC PRESS., IN. H20: =-1.76
TS) STACK GAS TEMP., DEG F: 76
PMV) MOISTURE % BY VOLUME: 2.0
DCF) DENSITY CORR. FACTOR: 1.000

ISOKINETICS, % 101.1

- PARTICLE DIAMETER

STAGE (microns)
NO. FROM GRAPH AERODYNAMIC
PreSep 10.99 11.03
0 12.48 12.53
1 7.82 7.85
2 5.23 5.25
3 3.62 - 3.63
4 2.28 2.29
5 1.17 1.17
6 0.72 0.72
7 0.49 0.49
FILTER < 0.49 < 0.49

TOTAL CATCH

A-90

Greensboro, North Carolina
DATE: 032486
VOLUME METERED, ACF: 89.231
NOZZLE DIA., INCHES: 0.126
Y) METER CAL. FACTOR: 0.993
TM) METER TEMP., DEG F: 76'
DH) DELTA H AVG., IN. H20: 1.05
DEN) PARTICLE DENSITY, GM/CC: 1.00
VCF) VISCOSITY CORR. FACTOR: 1.004
MD) MOL WT, DRY LB/LB-MOLE: 28.84
CONCENT., GR/DSCF: 0. 0563I
CATCH PERCENT CUM. %
WEIGHT OF TOTAL LESS THAN
(ng) (%) GIVEN DIA
_______________________ ‘I
198.00 62.9 37.1
11.50 3.7 33.4 I
10.30 3.3 30.1
26.00 8.3 21.8 I
23.00 7.3 14.5
16.20 5.1 9.4 II
9.40 3.0 6.4 I
9.40 3.0 3.4
10.80 3.4 0.0 II
0.00 0.0 ll
314.60
1



PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MI-S1
PLANT: Greensboro Industrial Platers, Greensboro, North Carolina
SAMPLING LOCATION: Tank #6 Mist Eliminator Inlet DATE: 032486
START-FINISH TIME: 1304-1614 VOLUME METERED, ACF: 82.077
SR) SAMPLING RATE, ACFM 0.533 NOZZLE DIA., INCHES: 0.190
ST) SAMPLING TIME, MINUTES: 156.00 Y) METER CAL. FACTOR: 1.000
PB) BARO. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 80
PSI) STATIC PRESS., IN. H20: -1.35 DH) DELTA H AVG,., IN. H20: 0.77
TS) STACK GAS TEMP., DEG F: 73 DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 2.0 VCF) VISCOSITY CORR. FACTOR: 1.002
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT, DRY LB/LB-~MOLE: 28.84
ISOKINETICS, % 104.4 CONCENT., GR/DSCF: 1.9859
- PARTICLE DIAMETER - CATCH PERCENT cuM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (ng) (%) GIVEN DIA
PreSep 11.66 11.68 9,320.00 91.4 8.6
0] 13.23 13.26 164.00 1.6 7.0
1 8.28 8.30 48.50 0.5 6.5
2 5.54 5.55 320.00 3.1 3.4
3 | 3.83 3.84 230.00 2.3 1.1
4 2.42 2.42 76.20 0.7 0.4
5 1.24 1.24 21.50 0.2 0.2
6 0.76 0.76 9.90 0.1 0.1
7 0.52 0.52 7.90 0.1 0.0
FILTER < 0.52 < 0.52 0.00 0.0
TOTAL CATCH 10,198.00

A-91
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

A RUN MO-52

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

I SAMPLING LOCATION: Tank #6 Mist Eliminator Qutlet DATE: 032586
l START-FINISH TIME: 0832-1339 VOLUME METERED, ACF: 143.029
SR) SAMPLING RATE, ACFM 0.606 NOZZLE DIA., INCHES: 0.126
I ST) SAMPLING TIME, MINUTES: 240.00 Y) METER CAL. FACTOR: 0.993
I PB) BARO. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 73
PSI) STATIC PRESS., IN. H20: -1.73 DH) DELTA H AVG., IN. H20: 1.07
I TS) STACK GAS TEMP., DEG F: 71  DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 2.0  VCF) VISCOSITY CORR. FACTOR: 1.000
I DCF) DENSITY CORR. FACTOR:  1.000 MD) MOL WT, DRY LB/LB-MOLE: 28.84
l_ ' ISOKINETICS, % 101.3 CONCENT., GR/DSCF: 0.0646
- PARTICLE DIAMETER - CATCH PERCENT CUM. %
I STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (ng) (%) GIVEN DIA
I PreSep 10.90 10.90 397.00 68.2 31.6
I 0 12.39 12.39 14.90 2.6 29.0
1 7.76 7.76 18.30 3.1 25.9
I 2 5.19 5.19 38.50 6.6 19.3
3 3.59 3.59 41.50 7.1 12.2
I 4 2.27 2.27 30.40 5.2 7.0
l 5 1.16 1.16 14.20 2.4 4.6
6 0.71 0.71 15.30 2.6 2.0
l 7 0.48 0.48 11.80 2.0 . 0.0
-y FILTER < 0.48 < 0.48 0.20 0.0
TOTAL CATCH 582.10
i




PARTICLE SIZING FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN MI-S2 I

SAMPLING LOCATION: Tank #6 Mist Eliminator Inlet DATE: 032586
START-FINISH TIME: 0832-1206 VOLUME METERED, ACF:  97.160
SR) SAMPLING RATE, ACFM 0.545 NOZZLE DIA., INCHES: 0.190
ST) SAMPLING TIME, MINUTES: 180.00 Y) METER CAL. FACTOR: 1.000
PB) BARO. PRESS.,IN.HG.: 29,50 TM) METER TEMP., DEG F: 73'
PSI) STATIC PRESS., IN. H20: -1.33 DH) DELTA H AVG., IN. H20: 0.83
TS) STACK GAS TEMP., DEG F: 65 DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 2.0 VCF) VISCOSITY CORR. FACTOR: O.996I
DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT, DRY LB/LB-MOLE: 28.84
_IQOKINETICS, %  104.9 CONCENT., GR/DSCF: 0.6080'
- PARTICLE DIAMETER - CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN
 NO. 'FROM GRAPH AERODYNAMIC (1ng) (%) GIVEN DIA
PreSep 11.52 11.47 2,780.00 74.2 25.9 I
0 13.08 13.03 ' 43.10 1.2 24.7 I
1 8.18 8.15 129.80 3.5 21.2
2 5.48 5.46 372.00 9.9 11.3 I
3 | 3.79 3.77 270.00 7.2 4.1
4 2.39 2.38 85.40 2.3 1.8 I
5 1.23 1.23 30.40 | 0.8 1.0 I
6 0.75 0.75 18.10 0.5 0.5
7 0.51 0.51 13.60 0.4 0.1 I
FILTER < 0.51 < 0.51 2,40 0.1 I
TOTAL CATCH 3,744.80
A-94 I
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PLANT: Greensboro Industrial Platers,

SAMPLING LOCATION: Tank #6 Mist Eliminator Outlet

PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MO-S3

START-FINISH TIME:  1420-1632
SR) SAMPLING RATE, ACFM 0.606
ST) SAMPLING TIME, MINUTES: 123.00
PB) BARO. PRESS.,IN.HG.: 29.50
PSI) STATIC PRESS., IN. H20: -1.73
TS) STACK GAS TEMP., DEG F: 78
PMV) MOISTURE % BY VOLUME: 2.0
'DCF) DENSITY CORR. FACTOR: 1.000
ISOKINETICS, % 101.2
- PARTICLE DIAMETER -
STAGE (microns)

NO. FROM GRAPH AERODYNAMIC

PreSep 10.90 10.95

0 12.39 12.45

1 7.76 7.80

2 5.19 5.22

3 3.59 3.61

4 2.27 2.28

5 1.16 1.17

6 0.71 0.71

7 0.48 0.48

FILTER < 0.48 < 0.48

TOTAL CATCH

A—OR

Greensboro, North Carolina
DATE: 032586
VOLUME METERED, ACF: 73.203'
NOZZLE DIA., INCHES: 0.126I
Y) METER CAL. FACTOR: 0.993
TM) METER TEMP., DEG F: 79'
DH) DELTA H AVG., IN. H20: 1.07
DEN) PARTICLE DENSITY, GM/CC: 1.00'
VCF) VISCOSITY CORR. FACTOR: 1.005I
MD) MOL WT, DRY LB/LB-MOLE: 28.84
CONCENT., GR/DSCF: 0.0641I
CATCH PERCENT CUM. % I
WEIGHT OF TOTAL LESS THAN
(ng) (%) "GIVEN DIA
141.00 48.3 51.8 I
 5.50 1.9 49.9 I
17.00 5.8 44.1
38.90 13.3 30.8 I
30.70 10.5 20.3
25.40 8.7 11.6 l
15.70 5.4 6.2 II
9.50 3.3 2.9
8.50 2.9 0.0 I
0.00 0.0
i
292.20
i



PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MI-S3

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina
l SAMPLING LOCATION: Tank #6 Mist Eliminator Inlet DATE: 032586
l START-FINISH TIME: 1419-1638 VOLUME METERED, ACF: 65.101
SR) SAMPLING RATE, ACFM 0.535 NOZZLE DIA., INCHES: 0.190
l ST) SAMPLINGC TIME, MINUTES: 123.00 Y) METER CAL. FACTOR: 1.000
I PB) BARO. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 81
PSI) STATIC PRESS., IN. H20: -1.35 DH) DELTA H AVG., IN. H20: 0.81
l TS) STACK GAS TEMP., DEG F: _ 73 DEN) PARTICLE DENSITY, GM/CC: 1.00
PMV) MOISTURE % BY VOLUME: 2.0 VCF) VISCOSITY CORR. FACTOR: 1.002
l DCF) DENSITY CORR. FACTOR: 1.000 MD) MOL WT, DRY LB/LB-MOLE: 28.84
l"’ ISOKINETICS, % 101.6 CONCENT., GR/DSCF: 0.6955
- PARTICLE DIAMETER - CATCH PERCENT CuM. %
I STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (ng) (%) GIVEN DIA
' Presep 11.63 11.65 2,040.00 72.1 27.9
l 0 13.20 13.23 36.80 1.3 26.6
1 8.26 8.28 94.30 3.3 23.3
I 2 5.53 5.54 279.00 9.9 13.4
3 3.83 3.84 228.20 8.1 5.3
I 4 2.41 2.41 94.30 3.3 2.0
5 1.24 1.24 28.20 1.0 1.0
I 6 0.76 ' 0.76 15.80 0.6 0.4
I 7 0.52 0.52 11.20 0.4 0.0
e FILTER < 0.52 < 0.52 0.00 0.0
TOTAL CATCH 2,827.80

A-97
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APPENDIX B

FIELD AND ANALYTICAL DATA
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PARTICULATE FIELD DATA

COMPANY NAME E’N-" / Qasensesto Tuowran Tiarexs. ron nvmer TE- LA I
ADDRESS Gz@m. NS TIME START __©O 415 |
SAMPL ING LOCATION sk W B £ xihaugr TIME FINISH 102\
‘DATE 03.18:-¢% TEAM LEADER__ 8, futd TECHNIGCIANS __ — I
BAROMETRIC PRESSURE, IN. HG _ 2%.2 STATIC PRESSURE, IN. Hp,0 _=—0 .75~ '
SAMPL ING TRAIN LEAK TEST VACUWM, IN. He_ S g
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. £.0I6 &.op2 l
EQUIPMENT CHECKS IDENTIFICATION NUMBERS |
_ﬂ-lm'rs. PRE - TEST REAGENT BOX X% NozzLeE __SO® piameTER 0.3 (F :
—“_ PITOTS, POST-TEST METER BOX 'S T/¢ READOUT ____25 _ l
ORSAT SAMPL ING SYSTEM UMBILICAL /A T/C PROBE 41
A TEDLAR BAG SAMPLE BOX ___ ORSAT PUMP 'J['af
Y rHERMOCOUPLE @ (S~ © PROBE - TEDLAR BAG _N& I
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # _GEVE
A[/ﬂ. N[ h MHg .82 € FACTOR ('-D_%_
' 4 METER TEMP 8% 'STACK TEMP B l
% MO ISTURE 2 REF. AP O 17
Kz b. A(PELAS
DRY GAS | pirTOT ORIFICE Gas | PuMP |FILTER| 1MP.

CLOCK METER REARING|SETTING (AM), | METER |vacuum | Box EXIT STACK |LK. CHECK
SAMPLE | TIME, READING, | (AP), IN. Ho0 TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. CU. FT. |IN. Hzo| 1pEAL|actuaL| ©F |cauee | OF O Of
L. 4 lo | &Ltwe |0435|(. 89| 183 [ g1 G e | C¢ | ¢

o YT ottty 9] &3 | = 12y 2 | 3
! 20! 458G o )22 | LYd | ¢y pg S lley | o | 63
| A0z, 398 . 284 (2. (2,21 | Re G 122 LN 1
do|l 1D .YS n.2eSlz.2y [ 223 | @9 G 38 | (| &8 _
. 58 UE S 62131 2.3 ] 22(] 9o G 128 | G t * ‘
C?A:Fp [efe 182
'V (V2P ? AM Bog Ty T, l

ENTROPY



PARTICULATE FIELD DATA

COMPANY NaME _ & ™Mb /Greenssoie .Cnb».m-ﬂ;m. Pu.n-ru_; run NUMBER 1€ - (B
ADDRESS ebmracts N : : TIME START _ QLS
SAMPL ING LOCATION T mu\ Trng & § ~eExdnutT TIME FINISH 1022
I DATE 0318:2% TEAM LEADER______ TECHNICIANS __=0.
BAROMETRIC PRESSURE, IN. HG 2.+ STATIC PRESSURE, IN. Hy0
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_4%5 ®
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 0:00¢ -y 9
l EGQUIPMENT CHECKS 1DENTIFICATION NUMBERS .
_“ pITOTS, PRE-TEST REAGENT Box 2% Nozzie 20 DIAMETER _©.%3 (2
I PITOTS, POST-TEST METER Box N \& _  t/c reapour 000
ORSAT SAMPL ING SYSTEM uMBILICAL B _ T/C PROBE -1~
M[A TEDLAR BAG SAMPLE BOX.___ |2 ORSAT PUMP SIS
l _ ¢« THERMOCOUPLE @ &% °F | proBE z:z TEDLAR BAG Nk
FILTER # TARE NOMOGRAFPH SET-UP NOMOGRAPH #_G6F =
N[ & N[ A MH@ L C FACTOR £I&
l ] 1 METER TEMP 8> STACK TEMP &5
% MOISTURE 2. REF. AP D. (1}
K = oL omle8ye
l DRY GAS | PlTOT ORIFICE GAS | PUMP |FILTER | IMP.
CLOCK METER |READING|SETTING (AH). | METER |[VACUUM | BOX EXIT | STACK |Lk. cHECK
SAMPLE | TIME, READING, | (AP), IN. H0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
I POINT IMIN, cu. FT. |IN. Hpo| IDEAL|AcTUAL| ©F [caueE O O Of
A -5 lo/ol s2q.000 |0 125 LN | (R | 33 | & 2\ | e | (3
v T | 25¢.5d o.2td |20 | 2.9 . ta (2] O Ty
l " 2| 344 G8 o.t1¢ |2 17| Z24% Ho & (222 | b6 &2
" A4 | vol »s13z [O.15S 180 150 26 S | J2e| AS | &8
&L Ln | 358.4 1 o, 19% [ S\ |15} 18 s~ 2% | G8
l T ool 3ot |nasi] (s 1oa] Bl 5 | 12€] 5| ¢+
e-?éf.-r.— I7L.BR%
I - Iy o
l VM (TA";Z AH B-5 Ty TS
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PARTICULATE FIELD DATA

ENTROPY

CoMPANY NaMme S feenaote Tovurraane, Tusrsay /67WUg RUN NUMBER 1E - 2 A4 l
ADDRESS CIR\. SAo Loy AN -TIME START 1253
SAMPL ING LOCATION Qﬂ‘e‘“‘“‘«( T C-Exa-nu.\'r TIME FINISH (Y00
DATE __ 5321885 TEAM LEADER__ R} .Rud®  TEcHNICIANS 2 — I
BAROMETRIC PRESSURE, IN. HG _ Z29.% STATIC PRESSURE, IN. Hp,0 =0 .15
SAMPL ING TRAIN LEAK TEST VACUUWM, IN. HG__ IS (b
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 2509 a.o0(0 I
'EQUI PMENT CHECKS _ IDENTIFICATION NUMBERS
__\_/Pn'or_s'. PRE - TEST , REAGENT BOX 023! NOZZLE_@}_ DIAMETER _O:30¢%
—— PITOTS, POST-TEST " | METER BOX T/C READOUT L0 I
MA orsAT SAMPLING SYSTEM UMBILICAL A T/C PROBE -
Y% TEDLAR BAG _ SAMPLE BOX___ 2% ORSAT PUMP NI
| £ mERMocouPLE @ _©5  O¢ | prome __t- TEDLAR BAG A I
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #_ ¥ CA
/J/-A .M/ [ AH |. 8¢ € FACTOR 1.69
] / ME'gER TEMP 10 _ srack TeEmP____ D I
% MOISTURE ____ 2% REF. AP O.191
Kz o.00q(3%5
DRY GAS PITOT | ORIFICE GAS | PUMP |FILTER| IMP.
_ CLOCK METER READING|SETTING (AH), | METER |vacuum | Box EXIT STACK |LK. CHECK
| SAMPLE | TIME, | © READING, | (AP), IN. HxO TEMP. |IN. HG [TEMP. | TEMP. | TEMP. |READINGS
LpoiNT |MIN, __CU. FT. [IN. Hzo| 1DEALjAcTUAL] ©F |eauee | O | ©f o
A4 lofe | 126,935 [8.t5G] 150 [tas | do] & 12.] ol I
' 2. 6T oS 1.SZ] 52| 73 % [271-] G %1
®.28 In.i28 | 152 | 1.az] 97 1 /. 125 | L] 7]
-5~ o 47018 0298 | z.0|2.00] B2 | & 125 1,61 7~
- do| 1547z |0.210 2621 2.02L &7 | & | 176 o 75
L S z.57 0.2l lz.02]2.02] 20 | & 1284 |75 -
@?/w 170,45/ _
41.29y 11,26 Ko : 7/ !
AT e 19,830 i
e ( /BP) S Ty Ty I



PARTICULATE F IELD DATA

COMPANY NaME _ =M /q,g_mumu: ..L..uou.rr.a..AL Pc..p. o5 RuN NUMBER (€25
ADDRESS Creshbane AL - TIME START __|25¢

7} samPLING LocATION X5 CEATay Twwk, Cxepost Time FINISH 140 _
I DATE oy -l €8 TEAM LEADER___15.@u> = TECHNICIANS —
) BAROMETRIC PRESSURE, IN. HG 23. & STATIC PRESSURE, IN. Hp0 ~0.-35
SAMPL ING TRAIN LEAK TEST VACUWM, IN. HG_ (S {0
 SAMPLING TRAIN LEAK RATE, CU. FT./MIN. Dok £.000
' EGQUI PMENT CHECKS 1DENTIF ICAT1ON NUMBERS
_ < pITOTS, PRE-TEST REAGENT Box Dz3%* nozzie /OB piameter .31
I — _ PITOTS, POST-TEST METER Box _ N:¥Y r1/c reapouT s
Allk ORSAT SAMPLING SYSTEM umBiLlcaL ___ B v/c PROBE Si\
Ml repLar BAG SAMPLE BOX___2 __ ORSAT FUMP PlA
l " vErmocourLe @ _%5 ¢ | proBEe Z] TEDLAR BAG A4
FILTER _# TARE NOMOGRAPH_SET -UP NOMOGRAPH #_ A€/
' Al I MH@ 167 C FACTOR .96
l i ] METER TEMP ___ B0 sSTAck TEMP to
% MOISTURE __ % REF. AP D.22&
K= o 608 163020
l DRY GAS | PITOT ORIFICE GAS | PUMP |[FILTER| IMP.
CLOCK METER |READING|SETTING (AH), | METER |VACUUM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, {ApP), IN. H20 TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
l POINT [MIN. cu. Fr. [in. Hpo| 1DEAL|AcTUAL] ©F jeauee | OF Of Of
B> (oo | 3¥3.upaielaG] ).RY| L&Y ]| &S| & leg | 63 3
- o | 38 .98 1o.193] |61l L6\ ] ® 2% | GS | 3
b =T cT%ee e oo 1p b/ (75 1 & [ 26| Ll [ 7
30/ | 2O5.LH4%]0.167 | 142 | 1.4 | 78 7 1127 ]| (w5 | 7D
R do | 4p2 . to]| 0. 1L24 1.B35|1.55| B2 | 7 127 | 2| 7D
| s sz (o1 32i=e 05 (7 125 L2 [75
Copee | Ll 57
- 42,308 A DY 2/
i} PR VA e
I Vi (/aP) 2 5—7 ™™ : ‘ Ty

ENTROPY



PARTICULATE FIELD DATA -

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 2.DI10 0005

COMPANY NAME B Il)‘b QAT‘EPS RUN NUMBER
ADDRESS NANAR
SAMPL ING LOCATION ATMJC'DTAUIC#‘E TEXHAPST TIME Flmsn-lji?.z_

SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_IS

TIME START
DATE _ 2[R - DB b TEAM LEADER__DF TECHNIC IANS
BAROMETRIC PRESSURE, IN. HG _29.2() STATIC PRESSURE, IN. Hy,0 —O.73

MA TEDLAR BAG

EQUIPMENT CHECKS 1DENTIF IGATION NUMBERS -
/u/st PRE - TEST REAGENT BOX.RZ2/ nozzie 50D piamerer 0.313
— PITOTS, POST-TEST METER Box _A)-5 _  v/c Reapour __ 25

MA ORSAT SAMPLING SYSTEM umsivica, _ A r/c probe ___ 41

SAMPLE Box_.LL______ ORSAT PUMP AJA

ENTROPY

—*~ THERMOCOUPLE @ _7© _©¢ | prope TEDLAR BAG ___AJA —
FILTER % TARE NOMOGRAPH SET - UP ' NOMOGRAPH # DE -
AJA NJA Mg 1.BZ. ¢ ractor _LO7 =>1.10
' ' METER TEMP . DD -2 10D stack TeEMP IO
% MOISTURE _Z _  _ ReF. AP QU722 —0.[LS
_ DRY GAS | PITor |  ORIFICE | cas | Puwe [FiLTeEr MP, _
|cLock METER |READING|SETTING (AH), | METER [vACUUM | Box EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | (AP), - IN. H20 TEMP. [IN. HG |[TEMP. TEMP, | TEMP, |READINGS
POINT |MIN, CU. FT. JIN. H20 IDEALIAC:TUAL °F |eauce | °F Op Of
A4 o 147 |0.070 [1.82.[132] o= [ ¢ 1120 1 o 72
el 1 (78.00 0.7 1178 [ 7B 397 | & [T | LD |72 |
o 2D | 195.72 lo.u7 | L3193 | 2 [ L, H8 | 62 |7/ |womo
B8 Bl | 192837 021822238 DL | 7 |20 | b |72
lo |Z20] .29 |0.222.12.42 1243 [Jop | 7 126 | ] |77
2p_| 209 .9710.217 (2.2 (228|102 |7 117 1 L2 | 7
eoEP| 2123 448 |
- : 4.1 199 22
O
Vi . (\-/AF-)2 ' AH B-8 ™ Ts

J;
!
!
.'p



I PARTICULATE FIELD DATA
I COMPANY NA&%%@E&E@ZD/@ PLA 1ERS RUN NUMBER T& -3B
. ADDRESS 2oen H.C : TIME START . -
[} SAMPLING LOCATlON.CQW___ué.'EM‘f’_EKHA-UST TIME FINISH /53
I DATE =~/ - BE TEAM LEADER___ DE TECHNICIANS _——
BAROMETRIC PRESSURE, IN. WG _<S. 25 STATIC PRESSURE, IN, H,0 =0.58
SAMPL ING TRAIN LEAK TEST vacuum, IN. we [0 b 4
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 0.0/ D.02»
I EQUIPMENT CHECKS IDENTIF ICATION NUMBERS
._."..{_PITOTS, PRE - TEST REAGENT Box 223/ nozzie 502  piameter B2,
I " PITOTS, POST-TEST METER BOX - T/¢ READOUT DO
MA ORSAT SAMPLING SYSTEM UMBILICAL _£2 = T/c PrOBE __ 4~
MNA TEDLAR BAG SAMPLE BOX ORSAT PUMP ) |- 4
I 4~ THERMOCOUPLE @ _7Z-_°F | promg -2 TEDLAR BAG _.
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH ¢ 2F .
NJA NA AR /&3 ¢ FACTOR _0O.25
l v L ME$ER TEMP 20 ___ STACK TEMP />
% MOISTURE _OZ.  REF. AP D./182
l PRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| 1MP.
cLOCK METER |READING|SETTING (AH), | METER |vacuum | Box EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, (aP), IN. Ho0O TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
I POINT |MIN. GU. FT. |IN. Hz0| 1pEAL |AcTUAL| ©F [gauce | °F Of Of
Ao 08 | 0.232|2.25 28235 PR | 7 28 | Ll | 72—
425. O |lo227122812.295| D] | 7 125 | L2 | 727
L 474 42 (0237|226 [2.25] >3 [ 7 1122 [ [,2 |7/
o 44=2 .57 |0. 154 1.5 1155 | DD 15 120 | &S |72
50 . O.154 1 55| 55| &] = 120 | L2 | 72
| 20 1458 74 0153 1656166 o | & | 120 | 4 17
(ot)‘/bFF” 4oS. Lol '
I ] <7 ,:;E-J /ﬂ?i-.‘l ¥y -
|f""m
Vi (/A— 2 AH B-—9 Ty Ts

ENTROPY




PARTICULATE FIELD DATA

COMPANY NAME

'DATE

g%gégﬂﬁ&ggg IND. PratEPS

appress OEEEMSE R, N.L

RUN NUMBER _ 2 & 4,
TIME START
SAMPLING LocaT1onCOATI TArE. L - EXHADST TIME FINISH

S-12-8f

‘BAROMETRIC PRESSURE,
SAMPL ING TRAIN LEAK TEST VACUUM,
SAMPLING TRAIN LEAK RATE, CU.. FT./MIN. D.000 ©.003

IN. HG

—

fEAM LEADER,_ 2 __  TECHNICIANS
8.20

STATIC PRESSURE, IN. H,0 Q 25

IN. HG_/D 7

. EGQUIPMENT CHECKS IDENTIFICATION NUMBERS .
——PITOTS, PRE-TEST REAGENT BoX O2/2 nozze _SQ7 _ piaMeTER . 204
= PITOTS, POST-TEST METER Box A5  __ T/c READOUT OO0
A/A ORSAT SAMPLING SYSTEM UMBILICAL T/c PROBE _4-2

TEDLAR BAG SAMPLE BOX _ < ORSAT PUMP _AI[A
_t—THERMOCOUPLE @ _72 _°F | prose 24 TEDLAR BAG _AJA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # D
NJA AlJA AHg 1.2 € FACTOR [.07
' METER TEMP 25 ____ stack Tewe 70
% MOISTURE ..Z-  REF, AP N
DRY GAS | PITOT ORIFICE Gas | PumP |FILTER | 1MP.
cLOCK METER |READING|SETTING {AH), | METER |VACUUM | BOX | EXIT | STACK |LK. ecHECK
SAMPLE | TIME, READING, (AP}, IN. H>0 TEMP. |IN. HG |[TEMP. TEMP. | TEMP. |READINGS
| pornT IMIN. cu. FT. |IN. Hzo| 1DEAL|AcTUAL| ©F jcauce | °F Op Op

A4 o | 218672012 |1.54-11.54 |78 | & 120 (L5 | 72

g 16 1225. 3410163185585 7D [ (. 112012 | 72

20 ;.33625'&5 0.3 1 =5 1.§_§ c%/ lo | (22> | T2

Bojo YERNEY, Z'E% /. Z | 7 25165 |72

1244 49 1. 127|1.89811.292 | @G | 7 1125 | 2 |7/
| _lzo (26404 1n 12748811883\ &7 | 7 1iz5 |z |72

L leeFRl 24/ Q Ip) :
— . - N

4,989 [ 7 £ -
AN SBIAL]
A
\ : (.;AF')2 bH B;lolrm | Ts

ENTROPY
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PARTICULATE FIELD DATA

COMPANY NAME
ADDRESS

Bloreexs

) SAMPLING LOCATION COATING TAME R E ~ EXHAUST )

. Hareps

RUN NUMBER -
T IME START
Tive FINisu JOD L -

DATE 3"9'8@

TEAM LEADER___LPE _ TECHNIC 1ANS

p—

BAROMETRIC PRESSURE, IN. HG _20.20  STATIC PRESSURE, IN. Hp0 =0.73

ENTROPY

SAMPL ING TRAIN LEAK TEST VACUUM, IN. He_40 /[
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 0.000 9.0Z20
EQUIPMENT CHECKS 1DENT I FICAT1ON NUMBERS -
_+~PITOTS, PRE-TEST rEAGENT Box OZ2F wozzie DD piaveTer 2201
= PITOTS, POST-TEST METER Box _ Al-/{D. _ T/c ReADouT __00Z5
NA ORSAT SAMPLING SYSTEM UMBILICAL B T/C PROBE &-1
MA TEDLAR BAG SAMPLE BOX.__S orRsaT Pume . ASJA
—~~ THERMOCOUPLE @ _ 72 _ °r | proBE Z-1 TEDLAR BAG . AVA
FILTER # TARE NOMOGRAPH SET -UP NOMOGRAPH # _LoR—
N Al/4 AW = c FacToR  _L-D7
o ’ m-.-gsn TEMP _ 25  stack TEMP 7D
% moi1sTure 02 REF. AP NEYA
_ DRY GAS | PITOT ORIF ICE aas | powp [FiLTER| 1MP.
CLOCK METER READING|SETTING (AH), | METER |VACUUM | BOX EXIT STACK |LK. CHECK |
SAMPLE | TIME, READING, | (AP), . IN. H>0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. [IN. Heo| 1DEAL jacTUAL] ©F |cauee | °F OF Of
465.807 0.7 175 1. 751 96 | [l_ (20165 | 72
472.7= 0931121 D] 178 |/ (20 | | 72
48] . 7] 010l 7D L.7D 1 B2 | o 1175 |7 | T2
)o 1482 57310 [z |1.521]. 52| B2 | © /25 |lde |72
2 \420.29-101571147 11947 &4 | = /25 ﬁ Z/
zo |504-.22 |0./182 /47 |/ 47195 | = |/25 5 |7z
ohER 511 424 _
\ /631 £) 22
45.539
9. 50d L = 4 4 3 (T35
i
Vi (/be) bHp_ 11 T N Ts




ENTROPY

PARTICULATE FIELD DATA I
COMPANY NAME ) Hareps RUN NUMBER -5, I
| ADDRESS JN.C - TIME START .
N ) SAMPL ING LOCATION LDATING TANK # 5 - EXHAUST CTIME. FINISH ‘
=i pateE__D-12-0b TEAM LEADER_DZ2 TECHNICIANS
BAROMETRIC PRESSURE, IN. HG _Z2.2D STATIC PRESSURE, IN. H0 —O-73 ' I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG _[S '
 SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 2.0{ D.O/{
EQUIPMENT CHECKS IDENTIF ICATION NUMBERS l
_~ PITOTS, PRE-TEST reacent Box D219 nozne SOB _ piameTER 212 |
"'_.Z:nofs', POST-TEST METER Box _AN- 5  T/c mreapouT 2025 I
MNA ORSAT SAMPLING SYSTEM UMBIL1CAL T/C PROBE . “4-) '
NA_ TEDLAR BAG s samPLE Box _/( ORSAT PUMP N4
2 THERMOCOUPLE @ . ©r | proBE 2-=2 TEDLAR BaG __MA l
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #_f'.z:____
A MIA AHg 1.92 ¢ racTor L.07
) v METER TEMP STACK TEMP 78 I
% MOISTURE _©2 __ REF. AP D.172
_ DRY GAS | PiTOoT | ORIFICE Gas | pump |FILTER| 1MP.
cLocK METER |READING|SETTING (AH), | METER [VACUUM | BOX EXIT | STACK |LK. cHE
| saMPLE | TIME, READING, | {AP), _IN. H20 TEMP, |IN. HG |TEMP. TEMP, | TEMP. |READINGS
PO INT | MIN. €U. FT. [IN. Hzo| iDEALjacTUAL] ©F |Gauee | O Op Of ‘
2] B4 | 047 172 1721 Db | (o 17 | Lle |72 . '
26590 10.17/] | 1821821 22 | L 1/Zo %Z__ZZ— '
2% .FD 10171 | 1. 821187 % NARYARW YA T
1 7283.90710.268l2.2/ (7. 21 =7 2 |\ (27 17/
29z .12 1026712 .2012.2D =R i [ 4D | (ol |72
200, 22| 0. 20ANZ .20 | Z2.201 D0 | 7 (20 | (4 | T2
208.6494 ' ' ‘ ‘ :
2.0° | 89 72 '
4¢.217 :
- 14 294/ :
[‘7.\,
AN I
vM . ( ;AP) AH B- lZTM _ : Ts I



I COMPANY NAME E L FLATERS RUN NUMEER [ -5B
ADDRESS _(REElS oL e TIME START
5 SAMPL | NG Lm‘l‘]ﬂﬂ%‘rl Z—AML#E “E&AU‘-"T i TIME FINISH __L___—.Z’
B patE_ 228 TEAM LEADER_ZZ. . TECHNICIANS :
I BAROMETRIC PRESSURE, IN. HG ZO STATIC PRESSURE, IN. Hy0 =H .73
SAMPL ING TRAIN LEAK TEST vacuuM, IN. He_[4 07
SAMPL ING TRAIN LEAK RATE, cU. FT./MIN, D.00p 0.002
I EQUIPMENT CHECKS 1DENTIFICAT ION NUMBERS
_+~ PITOTS, PRE-TEST reacenT Box 0224 nozzie 502 piameTER 212
I +“ PITOTS, POST-TEST METER Box M -1D__ T/c reapour Q00T
AA ORSAT SAMPLING SYSTEM omeiLicaL _ B t/)c eroBE _4-/O
N4 TEDLAR BAG SAMPLE Box_12 __ ORSAT PuMP A
I _¥ ruervocoupte @ 20 ©F | proee Z-Z TEDLAR BAG _MN4
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # _DE_
W/A N4 Mg [.L ¢ Factor 107
I ! i METER TEMP _$¥2 ___ STACK TEMP .72
% MOISTURE .02 REF. AP O. 174
I DRY GAS PITOT ORIFICE GAS PUMP |FILTER| IMP.
CLOCK METER |READING|SETTING (AM), | METER |VACULM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | [AP), IN. H20 TEMP. |IN. HG |TEMP. | TEMP. | TEMP. |READINGS
I POINT | MIN. cu. FT. |In. Hz0| IDEAL lacTUAL] ©OF  jeauee | OF Of Op
R.5 oo |513.29%|0.225|2.3R230|34 | 7 /120 | Ll |7
16 1 572.20 ln.2252.2812. 23| S%7| 7 120 | &l | 72—
\ 20 |5z . 270227 24012401 87 | 7 /122 L3 | 7]
A4 1Belp | Sdn sczi0.7) |1 B 11.8] 1 82 loe V1124 \fple | T}
b | 549, 5010.0165]1.74-11. 74 %%gi e V120 | (oA | 72
20 | 5506 .280.1651.78 1. 78 (o 1 {2Z | (o5 | T2~
L%/DI:F Spd- 162
208 | 95
To g /o503 G
Vi (/ae)* AHp_13 ™M Ts

A
%

PARTICULATE FIELD DATA

2
A
S
i

< . s

ENTROPY




PARTICULATE FIELD DATA'

SAMPL ING LOCATION &

T1he TANEFE - e:kms-f

TIME START ,.L.B_Q‘."L
T IME FINISH.&LQ_

DATE 3|2 - AL

BAROMETRIC PRESSURE,

IN.

HG

TEAM LEADER 2& TECHNIC 1ANS
Z2.20

STATIC PRESSURE,
SAMPL ING TRAIN LEAK TEST VACUUM, IN, HG_/4 N7

i

IN. Hz0 Q,Z&

SAMPLING TRAIN LEAK RATE, CU. FT./MIN. &.002 0.000D

: . EQUIPMENT CHECKS JDENTIFICATION NUMBERS = -
L—PITOTS, PRE-TEST reaGeNT Box DZI2D wozzie . 507  piameTER _ 204
.iZI::ITOTS, POST-TEST ‘| METER BOX -5 T/C READOUT OO0
AW ORSAT SAMPLING SYSTEM. UMBILICAL T/C PROBE G-
M4 BAG SAMPLE BOX ORSAT PUMP ___AYA
| 2~ THERMOCOUPLE @ _-24'_ PROBE TEDLAR BAG __ A/A
FILTER # TARE . NOMOGRAPH SET-UP . NOMOGRAPH # Lk
N JA MIA AHg (.82 C FACTOR L.O7
‘ METER TEMP STACK TEMP __ 70
% MOISTURE . Z REF. AP 125
DRY GAS' PI1TOT - -ORIFICE GAS PUMP |FILTER IIMP.
cLOCK METER = |READING|SETTING (AH), | METER|[vACUUM | Box | EXIT | STACK |LK. cHECK
SAMPLE | TIME, "READING, | (AP), IN. HpO TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
BOINT |MIN. CU. FT. |IN. Hzo| 1DEAL|acTuaL] ©F |gauee | OF Of Op |
ol | 308722\ 4771 1. (792185 | 7 120 Lt | :z% |
10 |2l 05 \n 18849 |1.942| 2D L 120 lors |7
Zo | 322,77 (0.158[ 142 [43] D21 ( /18 &l 75 | !
200 1229.57 |04 /. 2211. B D0 |7 1120 & [75 _
0 1223750 | p 1201 72 179180 7 126 | L2 177
122 | 344,47 ) 0./95|1.841.8¢1=r |7 /122 L= |7/
L@I/DFFB_EI D95 _ T |
|- 176 40 :
42,263 : . !
Vi . (/ar)® BHB-14 Ty Ts. : I

ENTROPY




PARTICULATE FIELD DATA

COMPANY W RUN NUMBER £
ADDRESS =sBoEs N.C . . TiME sTarRT _[3B0.
SAMPL ING LWTIM@MMMU%T TIME FINISH {4/
DATE S~ I2-BL TEAM LEADER__ DE TECHNICIANS _~— _
BAROMETRIC PRESSURE, IN. HG _Z£2.20 ;TATI(;IPRESSURE, IN. Hy0 =0 .72

SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN, 2.280 0,003

Rt
LR

Ui

el Y el

FNTROPY

EQUI PMENT CHECKS IDENTIFICATION NUMBERS
__;Z/F/l'ro-rs, PRE-TEST | REAGENT Boxb_ii‘iz’ NozzLE /0D piavETER 20]
PITOTS, POST-TEST METER Box _AL-/D__  T/c rREADOUT __ 025
tYA ORSAT SAMPLING SYSTEM .| UMBILICAL T/C PROBE 5-/1
MA TEDLAR BAG ' SAMPLE BoX_S.__ ~ ~ orsaT Pume _AJ/A
_— THERMOCOUPLE € _ 74~ °F | proBe Z-/ TEDLAR BAG _AJJA _
FILTER # TARE . ' NOMOGRAPH SET-UP NOMOGRAPH #_?Egr_._
WA JA AH L3 c ractor _1.07
' AL ME‘l@ER TEMp _ B2 stack temp__Z0
% moisTure . D2 ReEF. AP Q.2.80
DRY GAS | PITOT. ORIF ICE GAS | PUMP [FILTER| 1MP.
CLOCK METER READING|SETTING (AH), | METER |[VACULM | BOX EXIT STACK |LK. CHECK
SAMPLE | TIME, READING, (AP), IN. H>0 TEMF. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
POINT [MIN. CU. FT. |IN. Hz0| 1DEAL [AcTUAL| ©F |cauee | ©F O O
B-5 86 54522 1o (97| 172 |1.72L B4 || | 1B | bo
(6 57271 090 1.l |l .l B37 | (0 (1204t |75
20 |S80.4D |0./192V1. 771177122 | 10 1120 [,/ 75
‘M'_@LD_Q%'_B_E? O /B | || . Zo | Pl | = 'fZZ—ﬁé 7%
- [o |59, 2310.144-11.22 . L.221 9B | © /22 (2 |72
26 (P2 0710147 | [.B5|1L.25| T | = [20 | Lo | 7]
bFE (0D DIE
494.05¢ .53 [ 86 74
Q.46 {5 |
Vi (/aP) 2 BHp 1o Tw T




PARTICULATE FIELD DATA

RUN NUMBER (£ -

TIME START _[30D5

©7) saMPLING LocAT 10N U TT NS TaUNl HE ExnAUST. TiMe FiNesn J4L0
4 paTE D24 TEAM LEADER T2 TECHNICIANS _ —
BAROMETRIC PRESSURE, IN, HG __21.5 STATIC PRESSURE, IN. H0-0.73

SAMPLING TRAIN LEAK TEST VACUAM, IN. HG._/4 o7

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN, 2.002 o.00D

EGUIPMENT CHECKS IDENTIF ICATION NUMBERS
— PiTOTS, PRE-TEST REAGENT Box 0ZZ0 wozzie 208  piameTer + 312
—_/PITOTS, POST-TEST METER Box . N -5 T/C READOUT __Z25
A4 ORSAT SAMPL ING SYSTEM UME IL1CAL T/C PROBE 4 -/
MA. TEDLAR BAG samPLE Box _ L/ ORSAT PUMP __ AJA
-~ THERMocowPLE @ 7/ _°F | proBE - TEDLAR BAG __ALA
1_-:_1—1'..'1"5_3 TARE NOMOGRAFH SET - UP NOMOGRAPH § =0~
e bHg 1.82. € FACTOR L.D7
METER TEMP 8] STACK TEMP /70
% MOISTURE _0Z = REF. AP D70
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER | IMP.

CLOCK METER |READING|SETTING (AH), | METER |[vAcUuuM | BOX EXIT | STACK |LK. CHECK |
SAMPLE | TIME, READING, | (Ap), IN. H20 TEMP. |[IN. HG |TEMP., | TEMP. | TEMP. |READINGS
PO INT |MIN. CU. FT. |IN. H?0 IDEA:IAC:TUAL Cp GAUGE Op O Cp
B-2 |op 352 40302062283 1222 5) | 7 = 106 |72 ‘

lo_136p.40 (2071224 P24 18417 - 15¢ |7z

20 BePB.47 10.207 (224 12.24 | Bl | 7 - =55 |72

30/ 20 2 |0 (70 11834 1/.84 | S5 [ £ = (= |72 '

b 1384.2 1017 1190 1120 | S| (, - =55 |72
20 =2 I8 01761120 1120 [ 27 | 4 ~ 15 (7 .
oI | B2, o046
Vi (/oP) T I

" ENTROPY



e
SN -
i-.‘.;i_' s

PARTICULATE FIELD DATA

COMPANY NAME =) ; 77 run numser JE -7

ADDRESS é ez N C ) TIME START _[200a
™) sAMPLING LocAflou_ZL&é_AAL_E_EéﬂﬁéT TiMe FINISH [4-(/

mmiﬁ'_ﬂﬂ_—_ TEAM LEADER_2/Z_ __  TECHNICIANS _—

BAROMETRIC PRESSURE, IN. HG 2.5 STATIC PRESSURE, IN. H,0 ___Q__Z&

SAMPL ING TRAIN LEAK TEST VACUM, IN. HG_/S 5

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN., ©.000 0.000D

EQUIPMENT CHECKS IDENT | FICAT 10N NUMBERS
/ ei1oTS, PRE-TEST REAGENT Box2Z77 mozzie 202  piamerer 32
</ PITOTS, POST-TEST METER Box A B2 1/c REAPOUT 9_005
MA ORSAT SAMPLING SYSTEM uMsiLicAL 5 T/c PrOBE /O
MA TEDLAR BAG SAMPLE Box /3 ________ ORSAT PuMp _AN4
v THERMocouPLE @ _Z/ °F | proBe - Z TEDLAR BAG __AJA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #K__
AHg —/—%Z-/ 5% c FACTOR D.OS
METER TEMP 0  stack TEMP .20
wmoisTure __OZ__ Rrer. ap 125
Y = D.S K= 9.4—5559
DRY GAS PITOT ORIFICE GAS PUMP |FILTER| IMP.
CLOCK METER READING|SETTING (AH), | METER |VACUUM | BOX EXIT STACK |[LK. CHECK |
SAMPLE | TIME, READING, | (AP), IN. Hp0 TEMP. [IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. H20| 1pEAL|AcTUAL] ©F |cauvee | OF Cp Op
A-4 \ofp 482 .724 10 168 1,52 |1.52 | D 2 | = | lel |72
1D 483222 o bl |57 15712 |3 -~ | =7 |22
20 47,24 0175 /L5 165123 | 2 - 57 |72~
BS 130/h |504.86 16,2202 08120522 [4£ | — &2 (72
1o 1512 .34 0277|1214 12./4 1S4 | 4 - 5 |2
20 |522.0810727\2./¢4 2./4 |95 |4 - s 1 7/
bofeFH S 20 207
Vu ( ;AP)z AW B-l7__TM T

HE I S & BN O Aan BN s

ENTROPY



PARTICULATE FIELD DATA

comPANY Nave =M E D l RUN NUMBER _7£& -
ADDRESS slsBos A) C . TIME START (447

SAMPL ING LOCATION LOATING TAMIEHS ExmHAUST TIME FINISH [
DATE 3-24-8fe TEAM LEADER ___ DZ TECHNIC | ANS
BAROMETRIC PRESSURE, IN. HG 22.5 STATIC PRESSURE, IN, H0 —O 7 <
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_/S 07
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. D.0/O ©.007
EQUIPMENT CHECKS 1DENTLF ICAT ION_NUMBERS
_;PI'I'OTS, PRE - TEST REAGENT Box O2Z0 nozzme_S07  piameTErR 204
~—~ PITOTS, POST-TEST METER Box _A-5 /¢ reapour 200D
MNA ORSAT SAMPLING SYSTEM veirica, A T/c proEE L3
TEDLAR BAG SAMPLE BOX_<%- _ ORSAT PUMP AJA
~~ THERMOCOUPLE @ 72 _°F | prome .2 £ TEDLAR BAG AS™
FILTER # TARE NOMOGRAFH _SET-UP NOMOGRAPH § .
AHg .82 c FacCToR _.02
METER TEMP _D5 ____ STACK TEMP . D
% MoISTURE _D2-  Rer. Ap  Q.[88
DRY GAS | PITOT ORIFICE | Gas | PUMP |FILTER| IMP
cLOCK METER |READING|SETTING (AH), | METER [VACUUM | BOX EXIT | STACK |LK. cHECK |
SAMPLE | TIME, READING, {ap), IN. H»0 TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
I poINT |MIN, cu. FT. |IN. He0| iDEAL |ACTUAL| ©F |eauee | ©F Cp Op
A4 o 2222372 0165 |1l | 1.61 | P41 & - L5 | 72
10 1406 . (B 0./l |[.l2 |2 |5 | & — 55 | 72
20 |44z ] 1016411 o110 87 | L - s5 | 72
2ojo |4-20.01 |pz2p5|2.0012. 0012 | 7 | — |64 | 72
lo 427 (2 10.207 (2,04 12041 B | 7 — Z z
20 |4235.50 |0.20712.04 1204 &2 | 7 — | 856 |72 |
oo Jof F\ G4 257 D ' S TOPPED

FProcess
& /sez2

. . N ‘ '
- | N .
S TN - T - - - TS SN B D EE O E e e e

VM (_;N“)z OHER_18 Ty | T

ENTROPY



PARTICULATE FIELD DATA

DATE

COMPANY NAME

EM é[’;&@ﬂéﬁgza IMDUETE 147 &Z@é " RUN NUMBER (&-5F5

ADDRESS . (CBEENSEOZO, Al L .

TIME START ./

SAMPL ING LOCATION (COATIAYS TaN  # 5 EHAUST

TIME FINISH (54l

2-24- -

BAROMETRIC PRESSURE, IN., HG _2=. 50
SAMPL ING TRAIN LEAK TEST VACULAM,
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN.

DE TECHNIC1ANS

 STATIC PRESSURE, IN. H0 —=0.75
IN. HG_/O o7

TEAM LEADER

L.000 D.0OO

EQUIPMENT CHECKS

- PITOTS, PRE:TEST

-2 PITOTS, POST-TEST

AA ORSAT SAMPL ING SYSTEM
ANA_ TEDLAR BAG

IDENTIFICATION NUMBERS
REAGENT Box D277 nozzie _ /OD  piameTErR .30 :

METER Box _Al-2Z  T/c READOUT =
UMBILICAL = T/c PROBE _S- /)
SAMPLE BOX__ 2 ORSAT PUMP __AA

ENTROPY

+~ THERMOCOUPLE @ °F | ProBEE =Z-) TEDLAR BAG . AJA
FILTER # TARE NOMOGRAPH _SET-UP NOMOGRAPH # L
Mg .55 c FACTOR L0225
METER TEMP _ IO stack Temp 72
% MOISTURE __OZ-  ReF. Ap 0.2Z5
DRY GAS | PITOT ORIFICE Gas | PuMP |FILTER| 1MP.
cLOCK METER |READING|SETTING (AH), | METER [VAcUUM | BOX EXIT | STACK |LK. cHECK |
SAMPLE | TIME, READING, (AP), IN. H0 TEMP. |IN. HG |TEMP, TEMF. | TEMP. |READINGS
PO INT | MIN. CU. FT. |IN. Hpo| ipDEALiacTUAL| OF Joause | OF Cr OF
B-8 |0l 152108 0./941) 0l /.ol23 | 7 = GF 172
/o 15238 .58 02D /.L2 113 S22 | 7 - 56 |\ 72
20 |54, .22 0. (281,62 |/1.63| 25 7 = 56 | 22
A-4 2ol |m== S5 |0./55] .28 128 |24 | & - o4 | 72—
o 18Go 2510085128128 | o5 | & | — 157 (72—
20 1507 . L7 10055 126 11.28 | ot | o - |54 72—
oo oF AL S 74567 @ngg
D /E54%
- = P o -
Vi (/ap) 2 BHB-9 Tw T




PARTICULATE FIELD DATA

COMPANY NAME &M &) < '/AIDUST IA{..ZD LATERS RUN NUMBER TE -9

ApprEss _ (SZres/sBopn, N.C . , TIME START QP20

- ENTROPY

SAMPL ING LOCATION LOATIAG TAMK 5 Eou AUS T " TIME FINISHOSR2.S
DATE 3 25-8& TEAM LEADER_-DE. TECHNIC 1 ANS o _
BAROMETRIC PRESSURE, IN. He _ Z2.50 STATIC PRESSURE, IN. H0 —[) 7% I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_/D o7 :
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. DO!4 0.0/8
EQUIPMENT CHECKS JIDENTIFICATION NUMBERS l
—“ PITOTS, PRE-TEST REAGENT Box2Z20 nozzie _SO8  piamerer .33
— PITOTS, POST-TEST METER Box _N-5 __ t/c reabout __ 25 l
NA ORSAT SAMPLING SYSTEM vmBirica, _ A T/)c proBE __ 4/
AlA TEDLAR BAG SAMPLE Box._//  __ ORSAT Pump _AA
—= THERMOCOUPLE @ 05 °r | prose 2-3 TEDLAR BAG AA l
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #-DE
f— . — AH@ /%7 C FACTOR /.07
' METER TEMP 70 sTACK TEMP &5 I
% MOISTURE _O/.5  REF. AP, 0.(7D
DRY GAS | prTOT ORIF ICE GAS | PUMP |FILTER| I1MP. I
cLocK METER [READING|SETTING (AH), | METER [vacuum| Box EXIT | STACK |Lk. cHECK
SAMPLE | TIME, READING, | (AP}, IN. H>0 TEMP, |IN. HG ]TEMP. TEMP. | TEMP. |READINGS
. Leoint [MIN. €Y. FT. |IN. Hzo| 1DEAL |ACTUAL| ©F jeauce | O °r O m
A4 o 1443722 |0./14711.55 |1.55| Ll | 5 = 2 | 5
[o_ 1456 48 |©o./47 |1 5211.8D] 7/ 5 54 | (il
20 457 3& 10447 |1.52 11.52 |73 | & | — S | l
30 46408 |0.2/12 2252 29 208 47 | — el | &l | ]
o 197218 b2/3230 230 2 | 7 [ — |57 L7 |
120 430.20 onz/4|z.2721z22]1 78 | — 157 |2 l
beéw:él%.?)// o -
Vm (/am) 2 ‘ AH B-20Ty Te I



3
[ £ T 5

PARTICULATE FIELD DATA

COMPANY NAME

RUN NUMBER 1L D5

EMB fas> AL?Mrz_ze
(oprefisBoza N.L . o TiMe sTART OBZ.

APDRESS

DATE

'SAMPLING LOCAT 10N LOATIMNG TANL #5 ExnAusT
325 -2f,

TIME FINISHODZ2L>

BAROMETRIC PRESSURE.,
SAMPL ING TRAIN LEAK TEST VACUUM,
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN.

IN.

TEAM LEADER 2 TECHNICI1ANS ,
. Hzo -

He Z29.55 STATIC PRESSURE, IN
IN. He_I2Z  _ b5

D.0D0O O.0DD

EQUIPMENT CHECKS

_>-7/Pl'ro'rs. PRE - TEST

PITOTS, POST-TEST
MA ORSAT SAMPL ING SYSTEM
AA TEDLAR BAG

IDENTIF ICATION NUMBERS

REAGENT Box 2277 IE-DZZLE 502  piaMeTER -2l
_N-B2Z

METER -BOX T/¢ READOUT OO
uMBILIGAL __ B3 T/c proBE 4 /O
SAMPLE BOX ORSAT PUMP __AJA
TEDLAR BAG _AJA

3212

2-Z

ENTROPY

_~ THERMocourLE @ &S °F | ProBE
FILTER # TARE NOMOGRAFH SET-UP NOMOGRAPH #._-L
bHg [tr 1. 5T ¢ FACTOR 0.225
METER TEMP _ 70 sTAck Temp &5 7
01.5 . A .
% MO1STURE ﬁ"ﬁe—e—;?‘ggg p =220 S
) _DRY GAS PITOT ORIF 1CE GAS | PUMP |FILTER | 1MP
. cLocK METER READING|SETTING (AH), | METER |[VACUUM | BOX EXIT | STACK |LK. cHECK
SAMPLE | TIME, READ I NG, { AP), _IN. H>0 TEMP. |IN. HG |TEMP. TEMP TEMP. |READINGS
PO INT | MIN. cu. FT. |IN. Hzo| 1DEAL jAcTUAL| ©F |oause | °F O O
B-5 |0ojo 1577.23¢60 |0.222 12,0820 | &t | £ - 162 | &5
1 |58t44- lo.zil2.07 20074 |4 - 53
o 155/ . L8 lorzzlzcalzo372 (4 | — |54 | o6
A-4 30h 558 . £510./6P].52 115D 20 |3 — &5 &
10 165 .0 10168 152152 23 | B - Sl | &7
20 o)/ -4 0. /651154 1L.56 | 85 =3 - Sl |5
L@e/m: 2. 24~
Vp (;AP)2 AH B-21TMm Tg




PARTICULATE FIELD DATA

company Name LMB/PPENSBIRE INDISTR 4L FATEDS RUN NvBER TE-/OA

ADDRESS _GBEEYSEATS AL . TiME START [0/
SAMPL ING LOCAT 10N COATING TANE H5 Eviid e TiME FinNisH (L]
DATE. 2-25-%(> _______  TEAM LEADER_DPE TECHNICIANS | =

BAROMETRIC PRESSURE, 'IN. HG _Z22. 5D STATIC PRESSURE, IN. H,0 —=D. 773

SAMPL ING TRAIN LEAK TEST VACUUWM, IN. He__ /4 0
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.00Z- 0 00D

EQUIPMENT CHECKS IDENT | F ICAT 10N NUMBERS
_ _T'/)Lrors. PRE-TEST REAGENT Box 2227 wozzie .. 507  piaMETER _o30F
" PITOTS, POST-TEST METER Box __Al-5 T /c. READOUT Q002
ANA ORSAT SAMPLING SYSTEM weiLiear A4 T/c proBe _4-3
MA TEDLAR BAG SAMPLE BOX _ 29 _____ ORSAT PuMp __AX
_rHERMOCcOUPLE @ _Z0 _°F | ProBE Z2-4 TEDLAR BAG
FILTER # TARE NOMOGRAFPH SET-UP NOMOGRAPH # DE_
Mg — 1.28 /.82 ¢ racToR [ D5
'METER TEMP 75 stack TEMP 70
% molsTURE 1.5 REF. 0P, 2./D
DRY GAS | PITOT | ORIFICE Gas | pump [FILTER| 1MP. ' l
CLOCK METER |READING|SETTING (AH), | METER |[vacuum | Box EXIT | STACK |LK. CHE
SAMPLE | TIME, READING, | (AP), IN. Hs0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzo| 1pbEAL|AcTUAL] ©F jeausce | ©F O | ©F¢
A4 o 488D |oleb 156 |8l | 7/ | & | — |65 |
10 D2 35 0l | 1.5 1.5 | 72 | & — S8 |7/
20 15p2.00 10.170 /Lo {0 76 | & — 157 7o
2o/ S508.87 10.2(812.05 2.05 | 78 = — &2 |
1o 1510 |0.2/] 11.98 1.9 | 83 | & - s |
Zo |624.18 o208 |95 125195 | B = |57 |7/

ek 557,725

oy | Y 7 0

Vy (Vor)? OHB-22 Tm Te

ENTROPY

e el e e e B el e e B e B




PARTICULATE FIELD DATA

COMPANY NAME & = RUN NuMEer 7Z /05
l AppRESS (OFZE AL - TIME START LO(7
. . GAMPLING LOCAT |ONCOAT/IC TAMK # & EXHAUST TiME FINIsH [(20
Y| paTE. 2-ZE-F( TEAM LEADER_-DE_ TECHNIC I ANS
I RAROMETRIC PRESSURE, IN. He £2. 52 STATIC PRESSURE, IN. H,0 =0.7%
GAMPL ING TRAIN LEAK TEST VACUUM, IN. He_/O Ol
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 0.000 DA
I EGUIPMENT CHECKS IDENTIFICATI1ON NUMBERS
o~ PITOTS, PRE-TEST REAGENT Box 02/ nozzLe [OD . DIAMETER 50/
+~ pPITOTS, POST-TEST METER Box _ A -2 T/C READOUT _2Z5
I MA_ORSAT SAMPLING SYSTEM UMBILICAL /B T/c proBE D-/)
MNA_ TEDLAR BAG SAMPLE BOX__ 2 ORSAT PUMP
L~ THERMOCOUPLE @ _Z¢__ °F | PROBE 2-/ TEDLAR BAG
l FILTER # TARE NOMOGRAFH SET-UP NOMOGRAPH #-LE—
Mg .58 ¢ FACTOR 025
I METER TEMP _ 25 ____ STACK TeEmp Z&
% MOISTURE _/-5______ REF. AP, Q225
I DRY GAS PITOT ORIEICE Gas | PUMP |FILTER| IMP.
CLOCK METER READING|SETTING (OH), | METER |[VACUUM | BOX EXIT STACK |LK. CHECK
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. |IN. HG |[TEMP. TEMP. | TEMP. |READINGS
I PO INT | MIN. cu. FT. |IN. Hgo| 1DEALJACTUAL] OF |eauee | °F O Op
B-5 ol 2464 o225 165 |81 | & — S |0
s 4B0. 44 p.zoz /.65 5] 84 | & — |s7 |7
l 20 1437.02 020716262 |87 | & — =8 |70
.: Bok |A3.75 |0.4551.27 127 |5 | S - L= | 7D
- 16 (4= 2o 045 1122122 |20 | 5 | — s | 7D
l oo Loz @2 lose (1.2l [12) |21 |5 |~ 57 |7/
| _loofsre| (60450
I 0
l Vi (V/ap) pHB-23 T, T

ENTROPY



PARTICULATE FIELD DATA

comPaNy Nawe EMESEEENSEORO pUSTRIAL DIATERS  run nvmer TE-]

ADDRESS . _(ORE£, AL TIME START _[3B2 I
~ saMPLING LocATioN (OATIAYS TasK #E EXHAUST TIME FINISH (430>
DATE___3-Z25-GL = TEAM LEADER_-LE TECHNIC IANS
BAROMETRIC PRESSURE, IN. H¢ 22.55 STATIC PRESSURE, IN. H,0 —0D.873 I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG._/ o7
SAMPLING TRAIN LEAK RATE, CU. FT./MIN., D.00D 0,000
EQUIPMENT CHECKS IDENTIFICATION NUMBERS I
._§|,=l'ro'rs. PRE - TEST rEaGeNT Box 9207 nozzie . 508 piamerer ~3/3
=~ PITOTS, POST-TEST METER Box _ A/ -5 Tt/c reapour _25
MA ORSAT SAMPL ING SYSTEM umeiricat A T/c ProBE -/ I
LA TEDLAR BAG saMPLE Box_// =~ ORSAT PuMp __NA4
—~THERMOCOUPLE @ _/Z. _°F | proBE Z-3 TEDLAR BAG . AA
FILTER § TARE NOMOGRAFH SET-UP NOMOGRAPH #:DE— : l
— -— Mg (.82 ¢ ractor 102
METER TEMP _85  stack Temp .22 l
% motsTure _{.S ____ Rrer. ap, D167
¥ =b.eio
DRY GAS | PITOT ORIF ICE 'GAS | PUMP |FILTER| IMP. !
METER  |READING|SETTING (AH), | METER |VACUUM | BOX | EXIT | STACK |Lk. cHE
READING, | (AP), IN. Ho0 TEMP. [IN. HG [TEMP. | TEMP. | TEMP. |READINGS
Cu. FT. |IN. Hz0| IDEAL |AcTUAL| ©F [cauee | OF °f | ©f F
S40.872 |0.264 12.26 |2.25 | S | (. - |l |72
595 00 lozz] 243 (748 | 29 7 | — | == | 72
5s7.54 p2/4|z.35 z232 =27 |7 | — | 8¢ | 72 r
5575 |0I78 1126 |12l 22 | L — s |72
S73.37 10/77 1195 195 | o221 4 - 58 | 72
Se®.07 071 | 19511955 | o2z | & |- |18 (7= l_
plorr] S8 757
- i \ I /D 72 — l_
w R }i:’MYM | s |



PARTICULATL FIELD DATA

RUN NUMEBER -/

CWWW_
ADDRESS 6 .AJ-C. S— - TlMESTART._[zB_i.

SAMPL ING LOCAT 10N (OATIAG TArK B E Ext ttd)S7 TIME FINISH (437
DATE _3-25-2234>- ___ TEAM LEADER__DE TECHNIC 1ANS
HAROMETRIC PRESSURE, IN. HG _Z22.50  STATIC PRESSURE, IN. H,0 ~0.50
'SAMPL ING TRAIN LEAK TEST VACUWM, IN. He_ /O o3

SAMPL ING TRAIN LEAK RATE, cU. FT./MIN. O.008 0.9/8

o+ pPITOTS, PRE-TEST

sMA ORSAT SAMPL ING SYSTEM

IDENTIFICATION NUMBERS

REAGENT Box 22!2 nozzie 502  piameTER - 3/Z-

METER BoX _AN-2 +T/c READOUT Q002
uMBILIGAL &  T/c PRoBE __4"/O

SAMPLE BOX./D  ORSAT PUMP _AJA

EQUI PMENT CHECKS

¥ PITOTS, POST-TEST

A4 TEDLAR BAG

=~ THERMOCOUPLE @ _Z2. °r | prome 2-2 TEDLAR BAG _AJA
FILTER & TARE NOMOGRAPH SET-UP NOMOGRAPH § DE.
‘ MHg /. LoD ¢ FACTOR 0.92
MeTER TEWMP BB DO stack TEMP .10
% MOISTURE .. [.©  REF. AP, Q. 1837
¥ = 1.002]
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP.

- |eLoek METER |READING|SETTING (AH), | METER |VACUUM | BOX EXIT | STACK |Lk. cHEck
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN, cu. FT. |IN. Hz0 IDEAI..._IACTUAL © |cauee | °F Op Cp
A-4 |ofo |472.2)8 o488 1185 /.85 86 | Z — 1 te |72

0 _480.5/ |0.122 1182192 | S5 Z_ - Lo |72
20 |492.08 (/251,87 |1.B7 |22 | Z — 57 172
Bok 427,57 02252 B3] 2.2/ o | = — LS | 72
|0 | 8066.92 |0.233|7.221222 | S | 3 - |58 |7z

20 sy 50 0.23712. B3 I12.252 | D/ =) — =57 /2
(af’/&fF S2¢ (37 '

1 MERE. & R
Vi (/or)? AH B-25Ty T

ENTROPY




PARTICULATE FIELD DATA

COMPANY NAME U, fia RUN NUMBER TE-12A
ADDRESS M@ZD, A.C. . TIME START _!__-_'l/_ I
~. | SAMPLING LOCAT10NCNATIAIG TAMKE H5 EXudl)sT TIME FINISH L& 6
)| paTE__B-Z25-8¢ TEAM LEADER___DE . TECHNICIANS:
' BAROMETRIC PRESSURE, IN. H¢ _Z3.50 STATIC PRESSURE, IN, H,0 =0.73 l
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_/% [Ze)
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 2.000 0O.004
EQUIPMENT CHECKS IDENTIFICATION NUMBERS I
_~_ p1TOTS, PRE.TEST reAGENT Box PZ07 nozzie 507 piameTER 1304
A-./
~—PITOTS, FOST-TEST METER BOX N-5 T/c READOUT _00D2
MNA ORSAT SAMPLING SYSTEM | UMBILICAL T/C PROBE _4-3 l
A%TEDI.AR BAG SAMPLE BOX .__£ ORSAT PUMP __AJA
X THERMOCOUPLE @ _7ZZ-_ °F | proBE 24 TEDLAR BAG _AJA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # L& I
— — AHg /.82 C FACTOR L.O7
METER TEMP _ 235 sTack TEMP _ZO
% MoISTURE _ /.5 ___ ReF, AP, ©./90
DRY GAS | pITOT ORIFICE GAS | PUMP |FILTER| IMP Cl
cLock METER |READING|SETTING (AH), | METER [VACUUM | BOX | EXIT | STACK |LK. cHE
SAMPLE | TIME, READING, | (AP), IN. Hz0 TEMP. |IN. HG|)TEMP. | TEMP. | TEMP, READINGS
POINT [MIN, CU. FT. |IN. H20 lDEALlACTUAL Of GAUGE O Of Of ‘ l:
B-5 lop 1582062 |o0.213|2.006 |2.606]| 82 | © — bl e
10 192623 10.207 |2 .60 2.8 | D2 | 2 — L |72
2o o493 _|0.2/07.03|7.03 | 24 | © | — |66 |22 I
Sofe | (s12.L2- |B.8D 174 (/74 |22 | & - L7 |72
b /2.8 |2.180 (LM 1.7 | B3 8 — 5% |73
20 (7713 Jousz | 7 |17 | 2% |8 | - o5 |95 l_
oo o | 2425 |
45.29¢ e y et I
Vi (/A_ 2 AH 326 T ' Tg I

ENTROPY




PARTICULATE FIELD DATA

cammmn‘25EgiigZg%EE&EEZétuﬁzaﬁiﬁiﬁagkﬂﬁéﬁi____ RN NvEER TE/2-
ADDRESS nlEs AC - TIME START _/5_‘[_2_-_
saMPL ING LOCAT 1oNCoaale TRANK. #5 EXHAUST Tive FiNisH Lo L7
DATE 225 -RL, : TEAM LEADER__ DR TECHNIC IANS
" BAROMETRIC PRESSURE, IN. He Z2.55 STATIC PRESSURE, IN. H,0 —0.75
SAMPLING TRAIN LEAK TEST VACUUM, IN. He_T%£_ (4 D=5
SAMPLING TRAIN LEAK RATE, CU. FT./MIN., €88 0.000 (.00
l EQUIPMENT CHECKS ‘ {DENT | F ICAT 1ON NUMBERS
| _——PITOTS, PRE-TEST REAGENT BoxO0Z!9D wnozzie /08  DIAMETER 20/
A—PITOTS, POST.TEST METER Box _AJ -9 T/c READOUT
l A4 ORSAT SAMPLING SYSTEM wmBiLIcaL B t/c proee _S-//
AMNA TEDLAR BAG SAMPLE BoX_S __.__ ORSAT Pump _AM
- | ="rHERMocouPLE @ _7Z- °F | ProBE 2-/ TEDLAR BAG A
I FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH § DA
MHg 1.D ¢ FACTOR 02
METER TEMP __ 85 sSTACK TeMP /2
I % MOISTURE __ /.5 REF., 0P 02.Z2Z-
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP.
CLOCK METER |READING|SETTING (AH), | METER |VACUUM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | [AP), IN. Hp0 "TEMP. |IN. HG |TEMP. | TEMP. | TEMP. |READINGS
l POINT |MIN. CU. FT. [IN. Hzo| 1DEAL|AacTUAL| ©F |cause | °F Of Cp
A4 lop |527888 o075 L4t 1140 | B2 |5 - el | 72
10 | e8s.246 |0.175 /42 /42 2/ | 5 - Lo | 72
I_ 20 |542 Ve 101781/ 42 1142 | 22 |5 — =7 |72
N (B-5 300 |550.3/ lozos|eyr 117/ 2/ | £ ~ bl |72
o _|5se BO |pzopll .2 |67 | S 5 — Lo 73
I 20 |8l B2 020517/ | 1.7/ |93 | 5 - |8t |73
GojorF] 5244777
I " L 3 [ T T
I Vi (Vop)* BH B=27Ty | | T,




PARTICULATE FIELD DATA

COMPANY NAME ﬂé@@%@ﬂﬂl&b Eareps RUN NUMBER _TE. /24

ADDRESS , AL C _  TIME START D222 l
SAMPL ING LOCAT ION-COATIMGS Tank #E Ertmaoss TIME FINIsH Q242
DATE __ D~ Zl R TEAM LEADER__TH2 TECHNICIANS _~-
BAROMETRIC PRESSURE, IN. HG _ 23 .5 STATIC PRESSURE, IN. H,0 —O70 I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG O ‘
SAMPLING TRAIN LEAK RATE, CU. FT./MIN., ©-800 ©.0/D
- EQUIPMENT CHECKS IDENTIFICATION NUMBERS I
./ PITOTS, PRE-TEST REAGENT BoxOLZ2Z nozzLe _S0% . DIAMETER L/'-:’;__._
— PITOTS, POST-TEST METER Box _N-7  T/c READOUT
HNA ORSAT SAMPL ING SYSTEM UMBILICAL T/c PrROBE _.4-~/ I
% TEDLAR BAG sAaMPLE Box_/{____ ORSAT PUMP _AW
- tHERMocouPLE @ _Z/ _°F | proBE <3 TEDLAR BAG _ANA
FILTER # TARE NOMOGRAPH SET - UP NOMOGRAPH # A l
AHg .75 ¢ FacTor _L.D4
METER TEMP 20D sTAcK TEMP _Z0
% MOISTURE _ == REF. AP, _0./75 I
- F=l.pR0
. DRY GAS | PITOT ORIFICE GAS. | PUMP |FILTER| 1MP. l
_ CLOCK METER READING|SETTING (AH), | METER |[VACUUM | BOX EXIT STACK |LK. CHE
SAMPLE | TIME, READING, | (AP), IN. HpO TEMP. |IN. HG [TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. CU. FT. |IN, Hpo| 1pbEAL|AcTUAL] ©F |cauee | OF Op O I:
18-5 |op 950,528 |0.189%8 (2.02|2.03| 758 | L -~ &7 17)
16 De7.7 1012982081208 | & | & | — 58 | 7/ lsmrreb® |
26__|975. 9% \0.2001|2.10 (210 | 895 L - 55 | 7/ |02
Zolp 120424 IDJbl |1.74 | 1. 74-| b | & - Lo |72 |Resraerd By
=P .43 11.74 | 1.71 | &2 | 5 - Sl | 72
= — 55 |77

Z2o | 2992.477 .03 1.7] 1.7 | Do
boloFE] DO7.0lL0 -

el e B ol e B

Vi (Var) > AW B-28Ty - T

ENTROPY



PARTICULATE FIELD DATA

ENTROPY

COMPANY NAME J A RUN NUMBER TELBB
ADDRESS CrEsNSEBORL N TiME START O82
SAMPL ING LOC.ATlONCOATIUG T'H H 5 EwHAVST TIME FINISH O2 ==
DATE -2l - TEAM LEADER_Z2E  TECHNICIANS
BAROMETRIC PRESSURE, IN. HG 225 STATIC PRESSURE, IN. Hp0 =0:E0
GAMPL ING TRAIN LEAK TEST VACULM, IN. o4 OS5
SAMPL ING TRAIN LEAK RATE, CU. Fr./MIN. O.04 0.0/D
EQUIPMENT CHECKS |DENT | F ICAT 1ON_NUMBERS
__~ PITOTS, PRE-TEST REAGENT . aoxo__‘lfmzzx.l-: 502 _ plamETER L2012
_w— PITOTS, POST-TEST METER BOX T/¢ READOUT QL
A4 ORSAT SAMPLING SYSTEM T/C PROBE 4—/o
%TED:.AR BAG SAMPLE BOX 13 ORSAT PUMP _AM
v/ THERMOCOUPLE @ 7/ °r | pProBE g TEDLAR BAG MA
FILTER & TARE NOMOGRAPH SET-UP NOMOGRAPH #___é;__
_— _ A L] c FacTOR _0.27
METER TEMP __ D2 . STACK TEMP 70
% MOISTURE _0Z— REF. AP, 0120
%= 1.0/
DRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| IMP.
CLOCK METER |READING|SETTING (OH),| METER [VACUUM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME READING, | (AP), IN. H»0 TEME. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN cu. FT. |IN. H20 | DEAL | ACTUAL o |eauee | OF O Op
g Lok o2 10447 | 142 142 23 | Z = o |71 5P
D | ln® Yo 0145 | L42 (43| 17 | 3 - 57 | 7 | @ o4
20 (o] S 24 \0./23 142 | 1923 | 20 = — 4~ 7/ Res1aeT
0 | L2220 (.21 2.04-12.04£ | 20 | 2 - LS |72 |BOBST
i 30 . = \0.2/8 (2. 1/ z. ]/l o4 | 3B — Sl | 72 '
120 | &32. oz lo.2/8lz.l 2.1 | =5 = — Sl | 72
o | (AT 524
-‘4 '- v { f] . 7 -
2
Vi (;A BHy sy TM T




PARTICULATE EIELD DATA I
COMPANY NAME =) D Parers RUN NUMBER 7& - /44
ADDRESS _OBEENE Bapm 4] (. TIME START [N 22 I
SAMPL | NG LOCAT ION vy A H L Erdla)eT TIME FINISH L['27
DATE __= - Zlo~ R/ TEAM LEADER L& TECHNICIANE
BAROMETRIC PRESSURE, IN. He 22.55 STATIC PRESSURE, IN. Hy0 ~0.73 .
SAMPL ING TRAIN LEAK TEST VACUWM, IN. He_ /4 or
SAMPL ING TRAIN LEAK RATE, cu. FT./MIN. Q.002 p.00D
EQU! PMENT GHECKS ' IDENTIFICATION NUMBERS l
_.:411'01'5. PRE-TEST REAGENT Box Q225 NOZZLE _ 503 = piameTer | /2
—~ PITOTS, FOST.TEST METER BoX . AJ-7 /¢ REaDOUT (0D
MA ORSAT SAMPL ING SYSTEM UMBILICAL _ 4 = T/C PROBE _<-/H I
AlA TEDLAR BAG SAMPLE BOX. 2%  _ OrsaT PuMP  /JA
—="THERMOCOUPLE @ _7Z_ °F | promg Z-2 TEDLAR BAG _ANA
FILTER # TARE . NOMOGRAPH SET.UP NOMOGRAPH 4§ D I
-— _— AH@ /. 75 C FACTOR 108
METER TEMPp S5 STACK TEMP _ 700
% MOISTURE D2 = Rer, pp  0./732 l
DRY GAS | prroT ORIFICE GAS | PUMP |FILTER | IMP, I
CLOCK METER READING | SETTING (0H), | METER |VACUUM BOX | EXIT STACK |Lk, ¢
SAMPLE | TIME, READING, (AP), IN. H20 TEMP. |IN. HG |TEMP. TEMF. | TEMP. (ReAD)
POINT . |MIN. CU. FT. JIN. Hz0| 1DEAL [acTUAL| ©OF eauce | ©f O Op l
17188 |lo.z/=3l2.27 227 | B7 | & - 5 |72
B Do |0.212 (2725|225 2L 18 | = 5= |72 ‘
<4 3% loz/z|z25 |2.75] @3 | & o Se |7/ | l
=207 oz 172 1.9 2/ Lo - LS |72
40, L/ QAO 170 170 TS /7, — 5L 1 7/
4B 20 |p 160170 |75 | o5 & — |57 152 I
55 725
ni Y. Soh e i sy 7 I
Vi ( /op) 2 BH a0 Ty T I

.




PARTICULATE FIELD DATA

COMPANY NAME

EEEnrn, AL -

appress _(OF&

SAMPL 1NG LOGATION
DATE __ 3268k
BAROMETRIC PRESSURE,

SAMPL ING TRAIN LEAK TEST VACUUM,
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN.

RUN NUMEER TE-KE
Tive sTaRT (D25

O oATIRG TAN e 255 EXHAUST. TivE FINISH [[-2855
TEAM LEADER_LE-— TECHNIC 1ANS
IN. He _22.50 STATIC PRESSURE, IN. H0 ~O.75
IN. He_[4 ole
0.00% 0H.00&

EQU I PMENT CHECKS

IDENTIFI1CATION NUMBERS

reaceNT Box 02Z4 NozzuE __/O5 _ pIAMETER

NOMOGRAFPH SET-UP

_{ﬁl'ro'rs, PRE - TEST
 piTOTS, POST-TEST meTER Box Al-8 _ T/C READOUT z5
A ORSAT SAMPLING SYSTEM uMBILICAL & T/c ProBE _2-//
A4 TEDLAR BAG SAMPLE BOX _2 ORSAT PUMP __AJA
. THERMOCOUPLE @ 7% Or | proBE -/ TEDLAR BAG A4
NOMOGRAPH o DE

ENTROPY

FILTER & TARE
— — Mg l o/ C FACTOR 0.2
METER TEMP 22 STACK TEMP 78
% MO1STURE D% Rer. AP D215
DRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| IMP.

CLOCK METER READING|SETTING (AH)}, | METER VACUUM | BOX EXIT STACK |LK. CHECK
SAMPLE | TIME READING, | (AP), IN. H20 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT IMIN. cu. FT. |IN, H2O 1DEAL |acTuAL | 9F  |cAucE O % O¢
At ol | s 0162 1.29 /.39 2o | 5 | — |5 |22

10 | L5442 o (D123 === t {20 72
26 | bl 246160V .27 . 37| 24 | S - 55 | 7/
Bofo LLR. o4 10,1871/ L3 (LD D] (o - 4 | 72
o | L75.67 0.20] |22 \L.72 52 | L - 57 17/
o | L85 23 lo.zoo | (7 |[.7] | D4 lo — |5 |72
lofofF | DO 25
- ' ’ L
' (;AP)Z bH g _11Tm Tg




4= 44

- 24
- 20
- 16
- 12

T
I

POINTS

224"

+ 1.0
+T 0.75

2 J 0.5

DIAMETERS
7 4 1.75
6 -4 1.50

] -L 2.0

4
3

upstream downstream

a 3 :
Uhn . > s a | =] . I.Tﬂdr
523 bl ] W =[S
mmw.l.l»Z:wx _..m..JW.a:l\.ZZ
g
]
[N
“E
Bl _ of Q) 2110 e i o &
mm : W.V.%S/Tézg.ﬁr/
2N = b B L S S N B
] — Olzlu[m)t

N2

Field Data

PLANT NAME Qieensfme b dfo | Phcton

igcl
0.3,

Y43

TACKS

23"

20

—

18

e~ OvwYom
= - -

iminary
NC

QII
0,40

)= o

4

X

TS PSTREAM  pownsTReaw

(

Prel
FEET
NS
N\
[12°\ 1a

NIPPLE LENGTH

DEPTH OF pucT

WIDTH (RecTANGULAR DUCT)

EQUIVALENT DIAMETER:

——

£23
10

-

STACK DIAMETERS

* DEPTHx wiDTH _ 2

DEPTH + WDTH
LOCATION OF TRAVERSE POINTS N CIRCULAR §

YHiod
SAMPLING LOCATION
DUCT DEPTH
FROM INSIDE FAR WALL TO OUTSDE OF PORT
TO NEAREST FLOW

DISTANCE FROM POR
DISTURBANCE

LOCATION
STACK AREA

2
Oc=

..........
MO O D A DD O Do
1112233567“

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

............
99106159258
23677388999

....... 2.....-..
o MO ND I~ - M

..............
N TOD I
~ NN MY~ -]

Do

12

Ly M oD

11

10

5555555555

O N DD~ M g
........ .

Y WD P 0 O e

LK

......

LOCATION OF TRAVERSE PONTS IN RECTANGULAR STACKS

...........
N O N
1223‘“67739

o ol

111-..”567“”

.........

Lol B B R - 3

12’1056739

- N .
i K|

B-32

NTROPY
anommmn. INC.




~ YAW ANGLE DATA
FOR CASES OF NON-STREAMLINED FLOW

Plant name 6'}155)15’301&0 [WDysTRAL ’DPATE"&S Date 1[;;[8@

Pl 1l tion G/C’aenséorr. NC Initial W
ant locati y ’ nitials _m
Measurement site 'MLST" ELMwAfner [weET Pitot type J - %726
+ -~
POINT PORT PORT PORT PORT PORT PORT PORT
A B C D E F G
1 e 4 |0
2 ~10 1§

3 | -§ |
4 0 4 1S

6 | +1p0 10
7| (2

8 N e

9 |+ 9

0 | «[o

11 | ¢

12 -4—{_

Average of absolute values of all angles =| 9.

NTROPY B-33
ENVIHONMEN‘I‘AIJBTB,INC.‘.




PARTICULATE FIELD DATA

ADDRESS Sozeatrong e - — . TIME START _O%.

" SAMPLING L, TION M M M ' TIME FINISH (Z:OZ-
DATE /,% TEAM LEADER__ WSpA| TECHNICIANS _ PR
BAROMETRIC PRESSURE, IN. HG _ Z9.7Z

STATIC PRESSURE, IN. H,0 — . 55
SAMPLING TRAIN LEAK TEST vAcUUM. I, He_I3 4 <

SAMPLING TRAIN LEAK RATE, cu, FT./MIN. O.ppz 0.0%2 9.0p9

EQUI FMENT CHECKS IDENTIFICATION NUMBERS I
= PITOTS, PRE-TEST REAGENT BOX Nozil.z__IO_L__mAmsn 290
—=_PIToTs, poST-TEST METER Box _ N7 T/C READOUT 23 I
ORSAT SAMPLING SYSTEM UMBILICAL __ U SO T/C PROBE s
_A_/_‘ﬁrsm.m BAG SAMPLE BOX ORSAT PUMP NA
— THERMOCOUPLE @ _©2- Of | peoer -3 TEDLAR BAG NA I
FILTER # TARE NOMOGRAFH SET-up NoMOGRAPH # (SN
AHg .75 ¢ FAGCTOR (o3
METER TEMP __ B0 srack Teme es
% MO ISTURE 2- REF. AP Q. dt I
DRY GAS | pr1or ORIFICE GAS | PuMP [FiLTER IMP,
CLOCK METER READING| SETTING {AR), | METER VACUUM | Box EXIT STACK |LK., cHEck
SAMPLE | TIME, READING, {aP), IN. Ho0 TEMP. (IN, HG |TEMP. TEMP. | TEMP, READINGS
Nt IMIN. SU. FT. JIN. H20| IDEAL |AcTUAL °F |ecause | O Op Or
wift t 1do |26%. 125 (05, 225 [0 A L 200 =7 Toz |
| s 1272 . & 1o 22 220 225 Vo e | zoeo ]| =7 |67
k3 0 1276.76 | o Sd 2 0 2.2¥| 4 & 20| <7 | by 1
¥ 1 5 [Zg. 19 Q58 |zdo |2 da| [ 7 T 200 s7 1 &4
> |20 |zs5 I g-eq |270 ] 7279 7% 7 | 2oo [ S¢ ob
b | 25 €. (3 10.64| 270 Z70| 77 7 1 2o s ot
7 Yo 1294, 1% O ot | z.770 2.70| 7 7 Ze0| <9 63 Dowsy #
K 13 12949, 2% 0. 60 2781 2.7%| /0 71 2o0] SS9 = 092
1 | 4o 120422 (D70 24, 22| 70| € | 2o0 205 Res
© 1 de 12091 (O 7212a¢ s 0 % < 200] ol o= ] 2129
U 1 So 13 oz [0 72295 25| 73] S 20| Lol ed ady B
(Z ] %5 |21€ a6 O 2as 2.92 77| < [ zedl Q| & B stae
2 (_leth [323, sy (o X lzdz |[7.47 75 71 zoo|l o bl _MD:"?LF
5 J22€ .00 .2 17217 | 2d= TG /| 2] Gol oY 355 502 m
L2 12226l 1000 750 |zc0 79 Z | zov| Q| Gl | 825 668
5 _13327.1% 060|250 z50] ol 200! bzl 7|
Z | 20 3. 8% [0 bz |z e 2.5% 77 7| zoo]| G2 oo |
31 25 [3le o O 2| 255|258 | & (1200 421 e
&l 20 Rol 24 10 %¢ (232 Jos 78 71200 | @z LG Do
35 1355 od o, =o|z..0 [2.0 = © | 2oo | 62| (6] ™
do 1259 24 | 054 2.2¢ |2.2¢ VS AR AN b vl
45 156%. 44 [T 50 [200 |25 20l 7 [2zo0 | 65 71 W
50| %7 %% 0.6 |2 2% 22| @223 7 | 2zoo 6> ¢
55 372. 24 J-5b |2.37 [2.32 Fd 7 | 2voo 3 [ :
A ofL| 2T, 57
Vi (TP;L’ MH B3, Ty Ty l
FEANTDRDADY




PARTICULATE FIELD DATA

COMPANY NAME e oed P Aty ron nomeer ML -7

I ADDRESS Ne TiME START _[2:10
' SAMPL ING tion. Mot EC pceplo g lot Tive FiNisH 1532

L\ DATE '%)-LQ st TEAM LEADER__(WS N TECHNIC1ANS Ewk

l BAROMETRIC PRESSURE, IN. HG 292 STATIC,PRESSURE. IN. H0 - %0

SAMPL ING TRAIN LEAK TEST VACULM, IN. HG_LS
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN., _Q000 0.000

I EQUIPMENT CHECKS IDENT 1 F ICAT 1ON NUMBERS
_~ PITOTS, PRE-TEST REAGENT BOX nozzie 1O piameTer 227
_V“PITOTS, POST-TEST veTER Box _ N7 T/c reADOUT €2

' N& ORSAT SAMPLING SYSTEM uMBILICAL Y50 _ T/c PROBE 4‘;’2#

TEDLAR BAG SAMPLE Box_f__l ORSAT PUMP N
— rrErmocourLE @ (78 Or | erosc l TEDLAR BAG N
I FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # &N
Mg .75 C FACTOR .oz
MErER TEMP 50  STACK TEMP ps
I % MOISTURE Z- REF. AP Q.40
DRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| IMP.

I cLocK METER |READING|SETTING (AH).| METER|vAcuuM| BOX | EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. |IN. HG |TEMF. TEMP. | TEMP. |READINGS |
POINT |MIN. cu. FT. |In. mz0| 1pEALlactuaL]l ©F [eause | OF Of O

I A | o, 1576.95% V.45 12.09 |2.09 | 7 b lzoo | Lz | &6

Z | & [3€(.20 |Decp |235[2.3%| 72z 7 lze0| G2 | O%

I 5 (0 |3¢5. 52 0-54|2.80 |2.50 | T 7 |20 | & ¥

¢ 5 {2g9.a97 |0.64l2.5012.9%0] 76 7 1200 | €2 | 9|
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PARTICULATE FIELD DATA

cmmm% M F/&I‘QM " Run Nuevaer ML -3
ADDRESS N¢ TIME START _03.0d

SAMPL ING, LocaTioN __that €0 Too BIEA S TIME FINISH 042 _
DATE ’:/{‘i,gL TEAM LEADER_' (JS A TECHNICIANS _ R [2 ‘ l
BAROMETRIC PRESSURE, IN. HG __ 7.7 STATIC PRESSURE, IN, Hy0 — (.25
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG 43
SAMPL ING TRAIN LEAK RATE, cu. FT./MIN. Q. 50v _O.00%
EQUIPMENT CHECKS IDENTIFICATION NUMBERS I
7‘/PITDTS, PRE - TEST REAGENT BOX NOZZLE __[06 piameTER 250
—_ PITOTS, POST-TEST METER BOX : . T/C READOUT 3 I
N2 oRSAT SAMPLING SYSTEM uwBILIcAL _ /50O T/C PROBE g_"‘(’
ﬂ‘@’/EDLAR BAG SAMPLE Box? ORSAT PUMP N
— THERMOCOUPLE @ _/ 2 Op PROBE ) TEDLAR BAG NA- I
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # _(yi~
AHg .75 € FACTOR [-02
METER TEMP __ ST STACK TEMP (o33 l
% MO ISTURE 2 REF. AP 0. 44
(K2
DRY GAS PITOT ORIFICE GAS PUMP |FILTER| IMP.
CLOCK METER  IREADING|SETTING (AH), METER [VACUUM | BOX EXIT | STACK [LK. cHECK
SAMPLE | TIME, READING, (AP), IN. Ha0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. CU._FT. [IN. Hzo| ipEaLjAcTuaL| 9  |cauce O Op Of

\cz‘ﬁr( o |7, 748 Jp. 4o .29 & | 7 zoo | L2 | 73

200 6z 75

Yo |53, 23 D 55 230 |2.30 | B%

Z | S 149,77 J0.Z2 | 247 [ =7 7% zov | bz | 73 1
S | (9 149 9% |0 5] 220 [ 222 76 Zeo | 6z | 70 !
t 1 1500 30 [0.6o (o< 7% 200 | Gz | 7
S =20 |50k es [0 el 7. o7lze7 | 55 200] e2[ & | meN—
£ | 25 1507 3% 0. 4o 2.7 2.6 1 %5 2o | 62 | T4 | ezemn
7 1 30 IBid 5= |0 6% 2.6% | 23| R Zeo| 62| T¢ | omes
S 135 1Sis L 0. 67 |z.50 |7 %0 C6 zoo | 62| g
1 1o 2380 10 47 [2.50 |00 < 200 @] 72 !
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PARTICULATE FIELD DATA

ADDRESS —_Q%U%H!‘/O;NC- . TIME START ol
SAMPL ING, LOZAT 10N it Clomigl AL TiME FINISH 1000
™ patE »(19[gt TEAM LEADER S TECHNICIANS __Rw B
| BAROMETRIC PRESSURE, IN. HG _24-2 STATIC PRESSURE, IN. H0 ~ 132

SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG \S
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN, _£-00° o. 0o

EQUIPMENT CHECKS IDENT I F ICAT 1ION NUMBERS -
. 7.\/|=-|1'o1-s. PRE - TEST REAGENT BOX mzzu:._LQ‘L DIAMETER - 257
PITOTS, POST-TEST meter Box . N1 T/C READOUT 23
M8 ORSAT SAMPLING SYSTEM UME L 1CAL S0 T/C PROBE Y2
_ﬁ(ﬁ/’EDLA.R BAG saMPLE Box ./ ORSAT PUMP N4
— “ THERMOCOUPLE e 75 _© | proee il TEDLAR BAG MA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # o™
AH 75 C FACTOR {03
METER TEMP .S 5 _  STACK TEMP (s
% MOISTURE . _2— ___ REF. AP 2. e
Lex
DRY GAS | PITOT ORIF ICE Gas | puMP |FILTER| I1MP.
cLOCK METER |READING|SETTING (AM), | METER [VACUUM | BOX EXIT | STACK |LK. CMECK
SAMPLE | TIME, READING, | (AP), IN. Ho0 TEMP. |IN. HG |[TEMP. | TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzo| 1DEAL jACTUAL| OF Op O Of
A Vo |895. %6 [0dg |2.15 |2.(5 | < 200 | e | 7S

GAUGE
| A
2 5 |@CO. 4 o458 | 2021202 %3 & zoo | €2 75
3] e |o0% dg | o 2|2 15 [2.15 | = L |zo00| €% 74 | i
T ¢ oos a7 |oee |zd7 247 | 53 | 7 |zocg| o< | 74 | SEFFET
S | 2 |b(3.%2 |0.6% |260 |2-0 ]| €5 7 200 &+ | "I
2 % |letg. U7 0.2 | Z21% |2.78 <7 7 | z00 | x|t
7 3o |@zz. B0 |0 oz 2-75 | 275 | ®% 7| 200| &d| 5
¥y | 35 w2754 O. | 2z92 | 792 | %4 9 [ 2zo0| 4] 5
q Jo |pZ2. 51 | @ s | 242 | 292 | Yo g |l 200 | ed| 7%
(2 | 45 |27 % |0 65| 29212492 42 5| 2e0| o] 75
U <o |p42. 27 |0 0%| 223 |2.8% Az € | ze@| | 75
= | o5 (099, 27 | O fuf| 257|287 | g2 | < [2z00]| b4l 76
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PARTICULATE FIELD DATA

COMPANY NAME AA—‘ rojo M PLafors RUN NumEer MI- S|
ADDRESS 4 NE TIME START __|2'
SAMPL I NG TION W onaan. L (T TIME FINISH _ @'}
DATE 24/ St TEAM LEADER__WSAJ TECHNICIANS
BAROMETRIC PRESSURE, IN. HG _29-S STATIC_PRESSURE, IN. H,0 = (. 5G
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG S
SAMPL.ING TRAIN LEAK RATE, CU. FT./MIN, _©C. P00 ©.puv
EQUIPMENT CHECKS IDENTIFICATION NUMBERS
_4'r0'rs, PRE - TEST REAGENT BOX — ___ NOZZLE S-S5 _ piameTer 99
Y pITOTS, POST-TEST METER BOX _.E T/C READOUT 23
NA oRsAT SAMPLING SYSTEM umBILIcAL __(J"%¢ _ T/c PrOBE Ao
AAreoi AR BAG samrLE Box_ ¥ OrsaT PUMP MNA
— THERMOCOUPLE @ _7 2 ©F | promp Ao TEDLAR BAG MA
FILTER # TARE NOMOGRAPH_SET-UP NOMOGRAFH # __WON/
750 Mg [ 75 C FACTOR #a’“
25 METER TEMP __ T % STACK TEMP %
SE i % MO ISTURE __.L_ REF . [5%
DRY GAS | PITOT ORIFIGE | GAS | PUMP |FILTER| IMP.

CLOCK METER READING|SETTING (AH), | METER |[VACUUM | BOX EXIT | STACK
SAMPLE | TIME, READING, (AP}, IN. Hy0 TEMP. [IN., HG |TEMP. TEMP, | TEMP.
POINT |MIN, CU. FT. [IN. Hzo| IDEAL|AcTUAL| ©F |[cavee | ©F Op Of
A 2 10 [Tod 722 [p.5¢ [0.77 lo.77 | 78 2 | N& | pz |73

e 1|713. 20 | Q.77 ] =l = ez |73

30 [720. 30 [ o7 1% 2 2 | 7>

71 4561729, 06 0.4 2 | O T8 | = b2 | 94&

5 |["136.%5 | 0. 71| o S 6= | 74

30 |74t 03 [ - 0.77 | D =2 | 62| 73

B |4fe |783. 0] 0.5% 0.77 | 1% > > | 1z
1S | %0, 7% N .77 74 2, d| 72
20 |7p%. 36 l Q.77 GO0l = 6f | T2

e |15/0 [T . 22 | 0.dg 0.77] <M= bl 12
15 | ST 46 [ Q.7 g2 [ = e | 12
NS6/oe” 30 | 750, 10 ! v v
\%obe|
/
I/
8z.077 .54689 0.77 _80 Z=2
Vy (/or) 2 BH p_3eTw : T
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PARTICULATE FIELD DATA

) COMPANY NAME A,%‘m M P/Zﬂblﬁ RUN NUMBER mr . s

l ADDRESS TIME START UZi32

SAMPL ING /L TION_MM 3. ot TIME FINISH |\ 2106
TN DaTE ! -ng St TEAM LEADER___LUS A TECHNICIANS _ ———
I BAROMETRIC PRESSURE, IN. HG _ 1.5 STATIC, PRESSURE, IN. H,0 _— (.32
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_L3 S
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN., _2:080 O ~bp

l 'EQUIPMENT CHECKS IDENT1F ICAT1ON NUMBERS
_‘/PITOTS. PRE - TEST REAGENT BOX NozZZLE . S-S piameTER (9
—~~ PITOTS, POST-TEST METER BOX T/C READOUT 2%

. ORSAT SAMPLING SYSTEM UMEBILICAL __(.2_5_._ T/C PROBE A4
L BAG SAMPLE BOX ORSAT PUMP Mo
A ruErmocourLe @ _0Z ©F | proBe A+ TEDLAR BAG NA

l FILTER # TARE NOMOGRAPH SET -UP NomoGRAPH # .lSnJ

125 AM 7% C FACTOR Q.-9%

NGRS MECER TEMP __i_ STACK TEMP To

l <F z2d % MO ISTURE REF. AP [-3%
DRY GAS | PITOT ORIF ICE Gas | PumP |FILTER | I1MP.

' CLOCK METER |READING|SETTING (AH), | METER|vAacuuM| BOX | EXIT | STACK |LK. cHECK
SAMPLE | TIME, READING, | [AP), IN. Ho0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |in. Hzo| tpEaLlacTuaL]| 9F Jeawse | OF O O

I A-dloh |758.52% lo w0 |2.6% | 283 | 65 3 W& 2 | @

1% 1 79%. ez | 0.83 | €% 2 0z | |

L 2o | G078 I 0.53] ¢4 = c3 | 61

Bl -7 | 5/o|Rl2. %6 10.6% 0.€3x| 71 2 c2 | 02

Tad s |82l o7 0k> | 70 = C>| =2 | eais

l ' 20 | 824, V7 ~ 0.8%5| 72| 3 2| G+ | Riie”
B L _|90/0 |37 24 |¢.¢60 0.€>| 4 2 2| 5

5 945 34 1 0.€3%3| Tl 3 el o7
l 2o | €53, &0 ! 0.8% 77 > NI
b 1135/ |B0el. &7 10.59 0.82| 76| > > | b9 bl
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' 20 1877 6Q ] 0.5 go 21 ¥ 2| To
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PARTICULATE FIELD DATA l
ADDRESS TIME START
.| SAMPLING LOCATION S Eln. w TIME FINIS—I-LLBQ_
“ Y DATE /w &t TEAM LEADER___ Wi A TECHNIC I ANS ; I
“| BAROMETRIC PRESSURE, IN. HG _ 29 -5 STATIC PRESSURE, IN. H,0 —|.3G
SAMFL ING TRAIN LEAK TEST VACUUM, IN. He_ S
SAMPLING TRAIN LEAK RATE, CU. FT./MIN., _O-%%V 0.00? : l
EQUIPMENT CHECKS IDENTIFICATION NUMBERS |
im'mrs. PRE.TEST REAGENT BOX NozZE._ -3  piameter _ 190
-~ PITOTS, POST-TEST METER Box N7 yic reapour . 7= I
MY orsaT samrLiING SysTEM UMBILICAL _ U-5 T/C PROBE A
NA EDLAR BAG SAMPLE Box? ORSAT PUMP _NA
— THERMocourLE @ _ 7/ ©Of PROBE A - TEDLAR BAG NA .
FILTER ¢ TARE NOMOGRAFH SET-UP NOMOGRAPH # __WSN)
B 150 AW |75 C FACTOR 0.9%
LN ES MEVER TEMP _L STACK TEM® o I
St 32q % MO ISTURE REF. AP (33
PRY Gas | pjroT ORIF ICE GAS | PUMP |FILTER| 1MP.
cLockK METER READINGISETTING (AH), | METER [vacuum | Box EXIT | STACK |LK. eHECK
SAMPLE | TIME, READING, | (ApP), IN. Hs0 TEMP, |IN. HG |TEMP, TEMP. | TEMP. |READINGS
POINT |MIN. S TT- 1IN Hzo| 1beatjactua] ©F  eauee | OF O O
A 2 1% |29 222 [peg [og Joal ] F > [wa A [ 7]
15 Aoz 23 | J.-8L | 76 = o | 7z
. N0 [p \ 0.8 ] 79 32 et] 72
7 14/ qﬁsd o7 |o.ed oL | &y 2 6L | 72 -
s 26. 00 | | 1 o8l 3 3 6> 73] T
o 1A% 15 ! A T 63> | 73| %eser
® [ 199/ |942.0% 0. @O 0.%| % 2, b3 7%
‘ 5 |AS 0. 0q - 0.%1 jrg 2, b2 72
3e 195¢%. Ok e | o. ¥l £s 3 4| 73] s~or
b |35/ | ASA. 234 | pmiees | [~ e
18/ | (12%/0r) | mmpe | = -
(% foee ‘
— 1 o -




| Preliminary Field Data

PLANT NAME q{n.U\S‘:oro ‘ncpvs'!'n-'e f s, DIAMETERS POINTS
i v‘ #_ - = q;\.,?"."-‘&?1 NC’ [ upatrean strean ‘J"' 48
l LOCATION Jost—=F L A e e 1 2o T
SAMPLING LOGATION Mest EGmmaor, OuneT 1o
7 4. +
DUCT DEPTH 3 /e I
FROM INSIDE FAR WALL TO OUTSDE OF PORT — e e 4 1.50 I
NIPPLE LENGTH 0o "f';o over 24= T
J s 4 1.28 * 4
l DEPTH OF DUCT .._!_é_L_z "\ 1.2 T ¥
WIDTH (RECTANGULAR DUCT) M 5 T
EQUIVALENT DIAMETER: N T
D= 2LDEPTHY WOTH 2( X ) +
£~ TDEPTH+WDTH ~ ( + ) s Los 1.
I DISTANCE FROM PORTS UPSTREAM  DOWNSTREAM
TO NEAREST FLOW " 7] DISTANCE DISTANCE
DISTURBANCE: FEET 29 B2 z or | FRom INsIDE | FRoM OUTSIDE
6.5 2:6 Point | DIAMETER WALL 0T PORT
STACK DIAMETERS : | ~ . ] 5
-
. 13.51 < { 2 3. —
- —-— —
STACK AREA=_(22) % =143 w 5 1105 7
I 3119.5 | z /8
LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 4 132.3 J 7y
o
I T 6 Jo ) 1o 1z 14l 1o 2 __ 22 24 5| e17 g yB
T8 4.4 ] 3.2\ 2.6 2.1 1.6 1.6 1.4 1.3 1.1 1.1 : ’ 7
21 260 14.6 {10.5 | 8.2 @7 5.7 4.9 4.4 19 35 32 ]
; 3| 760 29.6 [19.4 [14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5 ® [o78
2l 9ny 7.4 [32.7 |22.6 17.7 146 12,5 109 9.7 8.7 1.9
I 5 @5.4 [67.7 |24.2 25.0 20,1 16.9 14,6 12.9 11.6 10.5 71ea5 [
5 25.5 ten.c [65.8 15.6 26.9 22.0 18.8 16.5 14.6 13.2
? 9.5 |17.4 4.4 36.6 28.3 23.6 20.4 18.0 16.1 81968 l%
_ ® 96.9 Je5.4 75.0 6€3.4 37.5 29.6 25.0 21.8 19.4 9
3 91,8 B2.7 73.1 62.5 38,2 0.6 26.2 23.0
10 97.4 88,2 79.9 T..7 61.8 38.8 3.5 27.2
I 1 $3.3 B85.4 TB.0 70.4 6€1.2 39.3 32.3 10
12 97.9 90,1 82.1 76.4 6€9.4 60.7 39.9
g 94,3 B7.5 B8l.2 75.0 68.5 €0.2 1
i1 98,2 91.5 BS.4 79.6 738 6.7
I 15 95.1 €9,1 B3.5 78.2 72.8 12
1 98.4 92.5 B7.1 82.0 77.0
17 95.6 90.3 B5.4 BO.6 ls
18 98.6 93.3 88.4 B83.9
19 96.1 91.3 86.8 14
20 98.7 94.0 89.5
I 21 96.5 92.1
22 98.9 94.5 15
23 9.8
24 98.9 e
i 7
LOCATION OF TRAVERSE PONTS N RECTANGULAR STACKS I8
l .3 & 9 6 7 8 9 10 1 1 19
T 50 16,7 125 160 8.3 7.7 8.3 3.8 5.0 &3 4.2
2| 75.0 50.0 37.5 30.0 25.0 21.4 18.6 16.7 15.0 13.6 12,5 20
) 83.3 62.5 50.0 &1.7 35.7 313 27.8 25.0 22.7 20.8
. 87.5 70.0 $8.3 50.0 43.8 38,9 350 31.8 29.2
I 5 90.0 75.0 64.3 56.3 50.0 45.0 40.9 37.5 2l
6 91.7 78.6 68.8 6l.1 55.0 50.0 45.8
7 92.9 B81.3 72.2 5.0 9.1 5.2 22
8 93.6 81.3 75.0 68.2 62.5
9 S.4 850 77.3 70.8 23
l‘ ' 10 95.0 B86.4 79.2
: 11 95.5 87.5
12 95.8 24
NTROPY
B-41
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PARTICULATE FIELD DATA

comMPANY NaME __ GREESTORD  THDUSTRIAL  DATERS

RUN NUMBER

ADDRESS

GREENSRBoRS

NG TIME START 06'5

SAMPL ING LOCATION _ M1

Ert MINVATOR.  OgTUET

DATE 3-18-%6

TIME F'INISH_I_L_._

TEAM LEADER ST TECHNIC | ANS ¥

BAROMETRIC PRESSURE,

SAMPL ING TRAIN LEAK TEST VACUUM,
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN,

IN,

19,72
IN. HG

HG STATIC PRESSURE, IN. H,0 = 13 é

20

\S

D.oor £.00D

ENTROPY

EQUIPMENT CHECKS IDENTIFICATION NUMEBERS I
Y PITOTS, PRE-TEST REAGENT BOX NOZZLE 1% DIAMETER - {79
PITOTS, POST-TEST METER Box . M-\ T1/c reabour 5
_~ ORSAT SAMPLING SYSTEM UMB L | CAL w-%0 T/C PROBE 1-s I
—. TEDLAR BAG SAMPLE BOX v B ORSAT PUMP —
—Y_ THERMOCOUPLE @ _7°  ©F | proee - TEDLAR BAG -
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH 4 5T l
— — AH@ 1. 76 C FACTOR l.ol - .05 = o08L
METER TEMP 7° STACK TEMP AL
% MO 1STURE Z REF. AP, 29 _ I
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP. K!
CLOCK METER READING | SETTING (AH), METER |[VACUUM | BOX EXIT STACK |LK. CHEC
SAMPLE | TIME, READING, | (AP}, IN. H20 TEMP. |IN. HG |[TEMP. TEMP. | TEMP. |READINGS
PO INT |MIN. CU. FT. |IN. H20| IDEAL |acTUAL| ©F |eauece | ©F Or OF
A -V 16 [504.389 [ I.00] 3.5 | 3.5 se | \Y 1% | 5o 75 q
3 1514 do] 3.0 |21 3| Sz 13 | 3o 50 70
2] 8 517 w63 | 3.39[3/v8[348] o | 1%+ | 186] 50 | Ja l
- 1S21 BoR | 3.39] 3-4B| 348 | ¢z | ¥ 130 | Y48 &9
3| *%c [S26 00t | 3 30 3.36 ] 3.351 L+ | IF 13 | 48| L5 |
4 1%53:-901 | 3 20| 3.39] .36 o I |30 YB! &5
oo |532.802 [ 3. 60 [ 370|370 ] ¢2| N | /35| 8| &9
L2 | ©37.595 | 3.40] 3.70] 290 62| Y | D% 8 | &9
51°%o | 542 401[3.to| 3.70] 390] &% 14 13| So | 70
2& | S5%6 B0z | Yool Y31 [ 4.3 et | 1y 130 6o | 77
¢| ¥ |550 772 430 Y.t wuz] go | (& | I30] 55| J0 | & |
| 558.202. [ 4. 3p] .42 Y2l o | 13 | I30]| 551 70 | 2977
1o | 563 2o | 41| %53 4.53] L5 | 1= 120 | s | 7o
‘v | S6®. o)l 50| .2 VB2 43 | (3 | 30 5] Vo
B[5¢/o[S72. 712 | Y-%ol “.52 452 3 | (3 135 | 58| 172
L L® | S7R®.1°5| Y- %o| 4.52] Y4.5¢7 LS (S 3S| s | Tz
P-1 =P | S82.Si10] 3.00]| ».08 3.08] G¥ | || 135 8| 7%
¥ | 582,70 300 | 3.08] 3.08 | G4 U 35| s8] 70
290 |590 Beb | Z2-o|3 0] 3.70] 69 | |+ | /35| Sa] 7o
12 | S95. 471 | 3.Co[3.70] 3.70] &5 L4 (1SS S| N
3l1e/o | S3q.fot [ 42w [$32 [Vv-32| L9 1+ 1 (351 SB | Jz
1 | Cot2e5) Y20 | 4-32/4.32] A 1+ | /35| &1 72
$1¥e | geT 03] 30 | YWyl YNzl 753 't I18S] 88| 722
B e(3.507] ¥30] YN yNY 77 1| 139 SR T3
s18% | &® . 310 Yool M| v /] T8 I | 13g] s8] 73
Vi (/op)? Hp_so T Te l



lCOIPANY NAME
S

PARTICULATE FIELD DATA -

ENTROPY

PAGE 2
GRECNSBORD  TNOMSTRAAL  PUERS Run § A o
"SAMPL ING LOCATI1ON_MUST FLIMINATON 6 UTL2X DATE _3- /D~
I = DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP. | STACK| LEAK
CLOCK METER READING |SETTING (AH), METER [VACULM | BOX EXIT TEMP, TEST
Ismn.e TIME, | READING, | (AP), IN. H20 TEMP. |IN. HG [TEMP. |TEMP. READ INGS
poynt IMiN, | cu,_rr. lin, Ho0| IDEAL |AcTUAL| OF lcAUGE °r OF o |
>b | oz3.902] oo+ /[ 88 [ 1S | i35 ] bo 7Z ]
l | " wiBooc | Hio[ %2y [Hur | Bo| g | 135] o | 73
A | 33,107 Yelo]| v Y-zl Do [k 13g] &0 12 |
S T%o | ©27.968] J.30] 4z =4 8061 tS | 139] w2 | 77
I S 62 ¢o5 | d.z0! T.42| Yd2]| i (S | yo8| 60 72l
818%° | 64740l | H-39|dsr Y-Syl Bt | 1S 1 135 60 12/
6P | cszajol 439 | 9.st| dysi| B 15 | 135 bol 72
l 1S4e] &S57 238
[£4. &/9
Vg (V BP) 2 B B-43 Ty T




PARTICULATE FIELD DATA

company name _GREENSRSRDO T SQJN- RTERS RUN NUMBER _[WO-T
ADDRESS GReEeNSRoiRy  NC TIME START 13:/0 I
SAMPLING LOCATION_MIST ELimiaptoR.  oungx TIME FINISH 15130
™ DATE 2V -8k TEAM LEADER s TECHNICIANS __ ¢X
| BAROMETRIC PRESSURE, IN. HG 29.2 STATIC PRESSURE, IN., H0 _— | 48 I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. He_ 15 ©
SAMPLING TRAIN LEAK RATE, ¢€U. FT./MIN., 0.D02 a.»oe
EQU1PMENT CHECKS IDENTIFICATION NUMBERS I
_Z _PITOTS, PRE-TEST REAGENT BOX nozzee _S0Z  piameTER 'S5
~_PITOTS, POST-TEST METER BOX __ M-t  T/¢ READOUT S .
—=— ORSAT SAMPLING SYSTEM UMBILICAL M S2  T/C PROBE -t I
——_ TEDLAR BAG SAMPLE BOX ORSAT PUMP -
—£ THERMOCOUPLE @ % | promE TEDLAR BAG l
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ;T I
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_~PITOTS, PRE-TEST REAGENT BOX nozzie_ (02  pramerer -7 7
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SAMPL ING TRAIN LEAK TEST VACUWM, IN. HG s

SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.guz- 0.0
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COMPANY NAME %’g‘?‘*ﬁ M PLatrss RUN NUMBER MO - b4
ADDRESS ez dlino Mo TIME sTART _ (1250 I
| SAMPLING LOCATION thad 6. . dladk TIME FinisH _13:56
| DATE 3 26| &b TEAM LEADER__ (/SN TECHNIC 1ANS
BAROMETRIC PRESSURE, IN. HG __2% S STATIC PRESSURE, IN. H,0 _~I-7% l
SAMPL ING TRAIN LEAK TEST VACUUM, IN, HG__(S L2~
SAMPLING TRAIN LEAK RATE, CU. FT./MIN, ©.680 o, oo
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" PITOTS, PRE-TEST REAGENT BOX nozzLe (23  piamerer 77
ZPITDTS, POST-TEST METER Box _ ‘! T/C READOUT & <
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(o |S& 47 &30 | Ld4o | ¥ do| Qo ( 65 | 77
. w |l de | d.30 | ddo |4ko | Pzl 65 | it I‘
| 30 |5AT-54 ¢ %0 | ddol ddol 93] & 1 79
do | LIl (3% 4.20| ddo|l ddo| 93 L &S| 79
co bzt 22 | 4350 ddolddeo| az| [/ s | 7% l
1o/ | £35. 422
I_'."-_] . 4_.‘ v r
vy (Vor)2 AHB=52 Ty T, g I




PARTICULATE FIELD DATA

I . Yo

COMPANY NAME M : P,Qam, RUN numsEr MO -6B
ADDRESS v Ne TIME START _[['S1
SAMPL ING - ton__ Mk Eln. [(pcA TIME FINISH 1287
DATE Bﬁ[& TEAM LEADER_ (A TECHNIC LANS

BAROMETRIC PRESSURE, IN. HG _24 & STATIC PRESSURE, IN. H0 _—|-7%
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG s 2

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. .2~ 0.0

I EQUIPMENT CHECKS IDENTIFICAT |ON NUMBERS
__'/:m's. PRE - TEST REAGENT BOX .. NozzLe . “102  piamerer 179
=~ PITOTS, POST-TEST | METER BOX 2. t/¢ rREADOUT . H_2.%

I N4 ORSAT SAMPLING SYSTEM UMBILICAL Y25 T/C PROBE o
/M4 TEDLAR BAG SAMPLE BOX ORSAT PUMP Mo
_” THERMOCOUPLE @ 77 _©¢ | proEe - TEDLAR BAG MA

l FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # —lalSh/

AMg (75 C FACTOR [ 0©

METER TEMP 10O = sSTACK TEMP 75
I % MOISTURE ___ 2 REF. AP (.68
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP.

I CLOCK METER |READING|SETTING (AH),| METER |[VACUUM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | (AP), IN. H20 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzo| 1DEAL|ACTUAL] ©F jeauee | °¢ | ©F o |

l df. N2 | bzp | doy | dog | BT | T va | | 1T

a% 7. 04 .20 | d.65 | 46k | 41 [ bt | 77

l a69. &% Fl10 [ f55 [ €55 | (ol ~ ef | 77

181 76| di1o | 485| LS55 ] 103 7 ed | 7%

q94. 35 L 15| thezd 4ozl 106 7 ¢4l 77

loo k. 3¢ 4.5 | doz| de2| 109 7 G+ | 77
1€. 7] 370 | do6 | doe| 9¢ 7 | 77
20. 4% | 2.90| 410 | f20 | (04 7 ¢ | 75
47, 1% 250 | d2o|d 20|l 05 7 (o Y76
53, % dio| o |des | 106 | 7 of | 77
b5, €5 f20| .65 | d.o% | 107 7 \ 6= 79
78.0% dio| £55 |ase | 105 7 ' 65| 71

08 0. byt

) i E — 4 T
VM (/-A; 2 '1's

ENTROPY




PARTICULATE FIELD DATA

COMPANY NAME M’g”w M P Jeler RUN NUMBER MO ~ ;
ADDRESS LDrgonnt NC TIME START _|4-0 I
SAMPL ING LOCATION it line. . fack TIME FINISH _(6'2%
DATE SYAEA TEAM LEADER_“Sn TECHNIC1ANS
BAROMETRIC PRESSURE, IN. Hc __2%.5 STATIC PRESSURE, IN. H,0 —[.70 I
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG 12
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. _©.6pd 0.0v0
EQU I PMENT CHECKS IDENTIF ICATION NUMBERS I
L PITOTS, PRE-TEST REAGENT BOX _NOZZLE. (O [ piameTer 177
—— PITOTS, POST-TEST METER BOX _'*I_ T/C READOUT # < '
A% ORSAT SAMPLING SYSTEM UMBILIGAL _“ 2%-2- _ T/c PROBE 7 I
NX TEDLAR BAG SAMPLE BOX 12— ORSAT PUMP Ma
— THERMOcouPLE @ _EU_°F |prome -] TEDLAR BAG Vs .
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # . “WSh) I
bHg L76 C FACTOR 0. 9%
METER TEMP [ STACK TEMP s
% MOISTURE _Z _ REF. AP, [. D I
1022
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP. j
CLOCK METER READING|SETTING (AH), | METER VACUUM | BOX EXIT | STACK |ILK. CHE
SAMPLE | TIME READING, | (AP), IN. Hp0 TEMP. |IN. HG |[TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. CU. FT. |IN. Hzo| tpEALlacTuAL| ©F  |eauee | ©F O Op ~I:
B4 So | 636.0ds |d7o Td.q0 ¢ v G M M | 03 | So
o otk sz 470 [ d. v ldso] gg ( 3 | K0 i
zo | bpl-20 |4 J0 | d.6v| dso| %8 | I v Eo I'
3o |73 %% | ¢.10] 4.ev| d.«o| 90| ! d T %o
¢o |08p. b2 | 4. 70 | d w  dew | gz | 6& | 20
Se | (49, &3 d7o] &0 €S0 a7 | (( oL | 79 4
A | 6dp |72 89 | ¢.30 | ddolddo]| &5 ({ e [ 7] T
o |T2d. 2% | 435 | ddS (L 5| A2 1 6d | wo | W |
ze | 130. 5% | d-vo| ddo |ddo | Gd | (| GEl 74 l
30 |42 ko Fos|dud 4.3 | 43 (] ed | 79
do |760. 70 .30 ¢ ¢p |d.do]| 94¢ L s | Fo
S0 | 172,75 | &5 dds | Cds | a2 ] (i T T = <o 1
”f'/o?ﬂ 7?4{' ‘7@&
Sl — n AR I o I—
Vi (/A_ 2 AH p_54 Ty Tg l

ENTROPY



o
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PARTICULATE FIELD DATA

COMPANY NAME M ‘ rRUN Numeer MO~ 7
ADDRESS \ TIME START _‘4:04
SAMPL ING LOCAT ION st ﬁéﬂ,._.-._ J'M TIME FINISH __[6:129
DATE il / &t TEAM LEADER__[wSAN TECHNIC 1ANS
BAROMETRIC PRESSURE, IN. HG 24.5 STATIC PRESSURE, IN. H,0 — (.72
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_IS
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. ©:S02 _o. 00U
EQUIPMENT CHECKS IDENTIF | CAT 10N NUMBERS
L PITOTS, PRE-TEST REAGENT BOX _——_ NOZZLE 7 ©> DIAMETER ~feq
— PITOTS, POST-TEST METER BOX L T/C READOUT 2
NAORSAT SAMPL ING SYSTEM umsILIcAL V25 T/C PROBE
M4 TEDLAR BAG SAMPLE BOX ORSAT PUMP NA
__“~THERMOcOUPLE @ _&U_©r | proBe 2 TEDLAR BAG MA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # _ SN
AHg (.75 ¢ FACTOR [.oD
METER TEMP _{_&..._ STACK TEMP 75
% MO |STURE 2 . AP, Z.0
DRY GAS | PITOT ORIFICE GAS | PUMP |FILTER| IMP.
CLOCK METER READING|SETTING (AH), | METER |[VACULM | BOX EXIT STACK |LK. -CHECK
SAMPLE | TIME READING, | (AP), IN. Hz0 TEMP. {IN. MG |[TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. [IN. Hoo| 1DEAL |AcTUAL| ©F [cauee | °F O Of
A-f 100 [ 90.722 [$do [3es (385 [ 42 | 7 | v& | 63 | 77
(¢ (O02. 20 d.So |3.92 |92 a9 7 &3 79
2o | 112,90 [d.do |35 |3.¢5 | 100 7 2| v
30 | 125.9% ¢.dol3.85 |3.8§55| 0% 7 % | Ko
Yo | 137.67 | deplz.92(392] (09 7 ¢3| §o
So | 144 .14 Ldo| 8.8 1385 | 11O 7 ez T4
B-d ook | lol &S| | b gol f2o0 |doo | A4 7 6% | S0 | Boww
(o '72. %8 ¢S50 349205 92| \od 7 [P o | 15727
2o | 184 %2 | L.50| 542 |3 G2 | (08 7 (o | o
50 | [96.2° | 480 | L0 | €20 | (04 7 3| So
¢o 20%. d70! 4. 16| &.lO e, 7 s | 0
So | 220.00 d.70l 4.0 1ol 110 7 & S
t2ofore | 23(, FHA ‘
Vi (7?2 AW B-55T, Tg

ENTROPY




PARTICULATE FIELD DATA

company nave __GREENSBORD  TNDUSTRW-  DLATERS  run nuvser MO~ S |
ADDRESS EREENSISORD ’_I‘ S TIME sTART _[3"%¥% ' l
SAMPLING LOCATION _ WMST ELIMINATOR  OUTLET TIME FINISH LR
DATE__ 3-24 - B6 TEAM LEADER 5T TECHNIC IANS
BAROMETRIC PRESSURE, IN. He __ 29-S STATIC PRESSURE, IN. H,0 = [.7& I
SAMPL ING TRAIN LEAK TEST VACUUM, IN, HG_ ‘9
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN, _D.000
EQUIPMENT CHECKS IDENT IF ICAT 1ON NUMBERS I
v pirors, PRE-TEST . REAGENT BOX nozze _F~&  piaverer ) 26
— PITOTS, POST-TEST METER Box __W-\N _ 1/c ReapouT 5
-~ ORSAT SAMPL ING SYSTEM UMBILICAL ___ M B0 T/C PROBE Y- l
™ TEDLAR BAG saMPLE BoxX___ 1B ORrsaT Pump :
—~ THERMOCOUPLE @ °F | PrOBE A -5 TEDLAR BAG
FILTER # TARE NOMOGRAPH SET -UP NOMOGRAPH #___ 9T l
B 73y 5T B3\ Mg 1-72 C FACTOR 0% = 05:{.00
A 7137 METER TEMP B8 sTack TEMP 7
% MOISTURE __ 2 REF. AP, 7 I
Ke 263
DRY GAS | PITOT ORIFICE GAS | PUMP [FILTER| IMP. _
CLOCK METER READING|SETTING (AH), | METER {VACUUM | BOX EXIT STACK |[LK. CHE
SAMPLE | TIME, READING, (AP, IN. H>0 TEMP. {IN. HG [TEMP. TEMF. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzo| 1DEAL |AcTUAL| ©F |[cauee | ®F Op Cp
B-2 | % |031.71%]| 3.80[1.08 |).p5 70 2 - &o Jb I:
¢ |04 0. Soq 13 A - A=) 76
30 1049 . oz : 72 | 7. - 1 65 | 78 I'
Sy W (DGO . 510\ P | - | 56 | 76
TIH -8 " Ve |06, Yog | Y.2o 77 Zz - 58 15
i< 076 009 78 7 - 2, 13 I_
30 |[ORE .20 5 ;| 1% Y - 58 14
. % | 093 .8¢5) - . 77 9 - o | 1%
A-4 |2 [(22.6/9] 3.70 74 =) - | ol 73 [
W, [ 41,0 ] 19 3 — Lo =
o Tinf3Z.32 o lZ—l o) O'S w -7;5 3 —_— (-,D _'7?
I 1 ¢ 15%7¢F l_
t——8H4%% 30 —
5 :
o8 —’47"— I_
—NE. -
dzm
- -
89. 23/ 3.9/5 loE Tk . 7 l
Vi (/br)* MM B-56Ty Ts l




PARTICULATE FIELD DATA

COMPANY NAME _ G¥etwshor®  TrbugTrail  Duhtens RUN NUMBER o - 52
ADDRESS GeeeMsBoRS  WC TIME START __ 92832
SAMPL ING LOCATION . UM\yC  GuiminaTer = dulleX TIME FINISH L2 *2
paTE __>-26-B6 TEAM LEADER il TECHNIC 1ANS
RAROMETRIC PRESSURE, IN. He _29.5 STATIC PRESSURE, IN. Hy0~! 73
SAMPL. ING TRAIN LEAK TEST VACUUM, IN. MG )
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. ©.%08%
EQUIPMENT CHECKS IDENTIF ICAT |ON NUMBERS
_~_ PITOTS, PRE-TEST REAGENT BOX nozzLe 4 & piamETER _2\Z&
—. PITOTS, POST-TEST METER BoxX _t-\Y  _ T/C READOUT
——_ ORSAT SAMPLING SYSTEM UMBILICAL ___ < -%% ___ T/C PROBE he AR Y
_~ TEDLAR BAG sAMPLE Box ' ® ORSAT PUMP '—
v/ THERMOCOUPLE. @ °F | prRoBE A -3 TEDLAR BAG -
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #__ ST
D 768 * 328 bHg {: 7k € FACTOR .o —:0%5= 1.00
A 764 METER TEMP __ 80 STACK TEMP i)
% MO 1STURE Z REF. AP, 1
K= . 2L3
DRY GAS PITOT ORIF ICE Gas | PumP |FILTER| IMP.
CLOCK METER |READING|SETTING (AH), | METER |[VACUUM | BOX EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING, | {AP), IN. H20 TEMP. |IN. HG |[TEMP. | TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. [IN. Hzo| IDEAL|AcTUAL| ©F |cauee | °F Op Of
A-% | %% |125.002 |3.08 [1-27 | 107 Lo 2 - Go 7
s 1131.905 \ \ G2 2 - “+o &7
30 14D 407 | \ 66 z - 4o | &7
S | jy9.6063] WV Al 2- — Ggo| &7
“o 1158 . 38420 e Z = 351 5 |
1S [ (6T 212 69 5 - yP 57
30 | /76 .0°25 1o % -~ 4] w7
¥ 1186 .205| V 7% 4 - 18] &
p-z (14| 14y 335 3. 79 74+ § s3] &7
15 [203. Loz 1! 5 - 58| &9
30 (L1112 Seo7 78 3 - Lo 771
45 12Tt . S04 \ , 20 < — 21 7R
B-8 (8% | 230,50 5 Y.->36 d 2] T - Lo 7177
' 12349, Yol 2z 5 - bo| 77
3e [24® .20 @ 79 3 - L2 | 97
Mg (257 ./0¢ y Bo g - o2 | 19
oL L e- 03
siton E 4. =2 7y
[43.029 &£ o654 [.07 IR 7/
Vi (/A—F')2 AHB-—57 ™ Ts

ENTROPY




PARTICULATE FIELD DATA

company nave _ OREENSBORO  TNDUSTRIAL  PLATERS mun numesr Me- -3

ADDRESS C<REENSRORO N,C. TIME START . t%:%° I
SAMPL ING LOCATION__YMW\ ST BELiWAINATHG  AUTLET TIME FINISH L% 38
pATE __3:25 8% TEAM LEADER =1 TECHNIC | ANS
BAROMETRIC PRESSURE, IN, HG 28. 5 STATIC PRESSURE, IN. H,0 7} 73 I
SAMPLING TRAIN LEAK TEST VACUUM, IN. HG__ &
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. 9.009
EQUI PMENT CHECKS IDENTIFICATION NUMBERS l
— PITOTS, PRE-TEST REAGENT BOX — .~ NozzLE Y-t piamerer .26
—__ PITOTS, POST-TEST METER Box M=% 1/¢ reapouT 5
—___ ORSAT SAMPLING SYSTEM UMBILICAL .. Y ~%® _ T/c PROBE Y- I
— TEDLAR BAG SAMPLE BOX___ LB ==~ ORSAT PUMP -
— _ THERMOCOUPLE @ °F | ProBE M-3 TEDLAR BAG —
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH § 27 I
3. 702 St 3eq AHg 106 C FACTOR 1:0%-0% = 1+nO
A- Jog METER TEMP 10 STACK TEMP ik
% MOISTURE __ % _____ REF, AP, a I
DRY GAS | PITOT ORIF ICE GAS | PUMP |[FILTER| 1MP. I
CLOCK METER READING|SETTING (AH), | METER |VACUUM | BOX EXIT | STACK |LK. CHEC
SAMPLE | TIME, READING, (AP), IN. H>0 TEMP. [IN, HG |TEMP, TEMP. | TEMP, |READINGS
POINT |MIN. cu. FT. |IN. H20| 1DEAL |acTuAL| ©F |eauee | OF Op Op l:
At | Do |2¢c. 11 |88 [ 2T | o7 74 3 - So T
s (274949 ) 16 3 - 80 | 27
3o 283 S0 | 1771 s _ <o | 79 l'
45 1292 .Bov B0 ® - So| 8o
o/o | 301. 706 | Y.20 jor & - So DO
\Q (31D -C 1D / [ Q - 55 20 l_
30 1314 .729] | S0 5 - ARG
45 [ 32® g0 | V | 19 5 - s5l 18
B 2 ['%4] 327 . Loyl 3. 74 8o s [ - | 55| 78 I'
1234fct 1g [ 339 -3(8
3|l 4rx —T
= - : ]
B=8 11804 43
s
= - = l‘
4 S o : a5 | Tt AR Ko 7
8
73. 203 Lo — LOT 79 8 l
'7‘22 ’ ' .
Vm (VAP) AH p_5g T Te I

ENTROPY



LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name _QREENS LTaposTtry, PLatges EEl Ref, = 35032

Sampling Location COATING TANYE ¥S - Conper

Date Received . Date Analyzed Reagent Dox(es)
Run Number TE -IA TE-~IR,
Run Date 2N 218
Reagent ( HzO ).

Final Weight, g. Z98.0 %020
Tared Weight, g. 200.0 200.0
CONDENSED WATER, g¢. - .0 .0
1] el:
Final Weight, g. o 50
Tared Weight, g. 0 O 200 -0
ABSORBED WATER, g. . O 1.0
TOTAL WATER COLLECTED, g.{ |4..> 177.0

Sampling Location _COANTING AN ¥e, . COTLET

Date Received —________ Date Analyzed Reagent Box(es)
Run Number TE-ZA TE-Z2R
Run Date 2L = 115
Reagent ( |-20 -
Final Weight, g. =Nl _204.0_
Tared Weight, g. OO B200. O
CONDENSED WATER, g. A ST 4.0
Silica Gel: )
Final Weight. g. 2. 0 _clo O -
Tared Weight, g. oo 200 .0 :
ABSORBED WATER, g. 1S.0 15 .6
TOTAL WATER COLLECTED, g. 15,5 9.0

B-59




LABORATORY ANALYSIS OF MOISTURE CATCH -

Plant Name CEEENSBOPO IMDOSTPIAL. PLATELS

Sampling Location SO5TIMGE TAMYK ¥S - OoTET

EEl Ref. # 2203

Date Received Date Analyzed

Reagent Box(es )

Run Number _11—_3;/.\_ TE-BR
Run Date Ezl . .ELLB;_
| Reagent ( Hz O ) '
Final Weight, g. 20 O 2o _—
Tared Weight, g. 200 2O0.0
CONDENSED WATER, g. . O 7.0
11 el
Final Weight, g. 4. o Ll O |
Tared Weight, g. 200 O LO0. O -
ABSORBED WATER, g¢. 4.0 10
TOTAL WATER COLLECTED, g.| 20.0 2.0

Sampling Location COATING T #S - ooTLET

Date Received

Date Analyzed

Reagent Box(es)

Run Number TE -4 TE-4B
Run Dake _ 3||3 3' 1<
Reagent ( Hlz(> ).
Final Weight, g. 2.0 205. &
Tared Weight, g. 2000 BOO.O
CONDENSED WATER, g. 1.0 5.0
Silics Gel: _
Final Weight, g. Zz5 2le 5
Tared Weight, g. ?-DC?-O 200 .0
ABSORBED WATER, g. 2.5 6. &
TOTAL WATER COLLECTED, g.| 2.9.5 2.

e ———
e ——————ii
e ————
et et prarn—.
e —r—




LABORATORY ANALYSIS OF MOISTURE CATCH

‘Plant Neme _SCEENSBOCD IMDUSTRAMM. PLaTees EE] Ref, ® 2505
Sampling Location COOTIMGE  Towly, ¥ - OOoTLET
Date Received _________ Date Analyzed Roagent Box(es)
Run Number TE - ©° TE -5
Run Date 2119 319
Reagent ( H7O ).
Final Weight, g. e O _208.0 _
Tared Weight, g. 2000 20 O
CONDENSED WATER, g. G. O B-0
] el:
Final Weight, g. ~L2o LTS
Tared Weight, g. <LO O 200, 0O
ABSORBED WATER, g. 1.0 171.%
TOTAL WATER COLLECTED, g. Z21-0 2.5.5

Sampling Location COATING Toy # S COTLET

Date Received —___ Date Analyzed Reagent Box(es)
Run Number TE-bA CTE--R
Run Date 2149 319
Reagent (HzO -

Final Weight, g. oo =040
Tared Weight, g. 2000 20000

CONDENSED WATER. g. %o 4.0
Silica Gel:

Final Weight, g. 2125 215

Tared Weight, g. oo 200 .0
ABSORBED WATER, g. 35 17.5

TOTAL WATER COLLECTED, g. 3.5 AR

B-61



LABORATORY ANALYSIS OF MOISTURE CATCH

Sampling Location _COAMTWE TANMIK. ¥ & Exuai—=T
Date Received Date Analyzed Reagent Box(es)
Run Number TE A E 1B
Run Date 4 3|2 4
Reagent ( HZO ).
Final Weight, g. 148. 0 200.0
Tared Weight, g. 200 . O 20X0. 0
CONDENSED WATER, g. -L.O OO
i1 el:
Final Weight, g. ciz. S 2l 5 -
Tared Weight, g. 200 .0 Z00 -0
ABSORBED WATER. g. 2.5 lto. &

TOTAL WATER COLLECTED, g.| |0 .,

Sampling Location COATIMNG TDAIY. S B xHAOST

Date Received Date Analyzed Reagent Box(es)
Run Number TE -2A TE -8R
Run Date 2|24 2)z4-
Reagent ( 120> )-
Final Weight, g. A4 o 200 . O
Tared Weight, g. L0 200 .0
CONDENSED WATER, g. -2.0 | OO

Silica Gel:
Final Weight, g. Zl4. 0 21Z. 0
Tared Weight, g. 200.0 2000

ABSORBED WATER, g. 4.0 2. .o

L ———,—
—————————————
e e —
—— ]

TOTAL WATER COLLECTED. g.| [|.O 1z.C

i

B-62




LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name SCEEMNSEOED

INDeeTCAR. Poatsps

EEl Ref. # 250>

Sampling Location SO>TNE Thpy, ¥ ExnacT

Date Received

Date Analyzed

Reagent Box(es)

Run Number

Run Date

Reagent ( Hz(> ).
Final Weight, g.
Tared Weight, g.

CONDENSED WATER, g¢.

1] el:
Final Weight, g.
Tared Weight, g.

ABSORBED WATER, g.

TOTAL WATER COLLECTED, g.

TE-9A TE -9&
2125 2|25
1€418.0 195. O
2000.0 200.0
2.0 -5.0
214.0 2120
205 O Z200.0
14.© 2.0
2.0 7.0

Sampling Location COATING TANK, #S ExHAlST

Date Received

Date Analyzed

Reagent Box(es)

Run Number TE- IOA TE IOB
Run Date =25 2|25
‘Reagent ( 20D -
Final Weight, g. .ﬁ?_.o_ 18.O
Tared Weight, g. 200 .0 200.0
CONDENSED WATER, g. ~3.0 4.0
Silica Gel:
Final Weight, g. .5 _24.0
Tared Weight, g. 200.0 200.0
ABSORBED WATER, g. W5 14. 5
TOTAL WATER COLLECTED, .| & .5 o 0
B-63



LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name GZEENSPCRe  INDOSTEAA,. R pes

Sampling Location Connnle TANK ¥5 ExXuauci

EEl Ref. ¢ 2503

Date Received Date Analyzed

Reagent Box(es) ____

Run Number TE=- 1A TE-LR
Run Date 2SS 3, z5
eagent )
Final Weight, g. L4806 _188.0
Tared Weight, g. Z200. 0 200. O
CONDENSED WATER, g. -5.0 -iZ2.0
1] el;
Final Weight, g. 2125 2o O
Tared Weight, g. 200 .0 200, O
ABSORBED WATER, g. 2.5 15, O
TOTAL WATER COLLECTED, g. TR =" 2,0

Sampling Locatien COATINIC TRME #5 ExXRAaUST

Date Received Date Analyzed

Reagent Box(es) _

Run Number TE-1ZA TE - IZR
Run Date 3l25; :5!2_5
Reagent ( Hz0 )
Final Weight, g. _&_@__ _1497.0
Tared Weight. g. 2060 206, O
CONDENSED WATER. g. -6.O -2.0
Silica Gel-
Final Weight, g. ¢S .0 213. 5
Tared Weight, g. 200 .0 Z00.0
ABSORBED WATER, g. 2.6 3.5
TOTAL WATER COLLECTED. g.| 4 ~ 1 o5
B-64




LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name GREFNMNSPOPD, INDUETRIad . PATELS  EEI Ref. * 2503

Sampling Location COATIMG ThnY, #S ExiiagsT

Date Received —________ Dalte Analyzed Reagent Box(es)
Run Number E-12A JE A28
Run Date 22l 22
BEI’G!!L ! k!zg ); .

Final Weight, g. e 0 By Ko =N
Tared Weight. g. DO 200.0

CONDENSED WATER, g. 0.o 0.0
Silica Gel:

Final Weight, g. <l 5 —_—d 2 O

Tared Weight. g. .0 20 .0
ABSORBED WATER, g. _12.s | 8. o
TOTAL WATER COLLECTED, g.| (72 .5 3.0

Sampling Location COAING TANK. 5 ExXUMOST

Date Received ______ Date Analyzed Reagent Box(es)
Run Number JE-14A TE-43
Run Date 22 B2
Reagent ( H@ ):

Final Weight, g. ﬁ?._@__ _I__Q_E)i
Tared Weight, g. _@i ﬂ_@_

CONDENSED WATER, g. 506 -5.0

Silica Gel:
Final Weight, g. 1. O _es. O
Tared Weight. g. 20O 20006
ABSORBED WATER. g. _1T7.o 15, O
TOTAL WATER COLLECTED. g.| |2.0 16.0
B=-65




LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Neme CELENSEOP IMDOSTRIAL. PLoTELS EEl Ref. ® 3503
Sampling Location MIST ___ ELIMINATDE, INLET

Date Received ___________ Date Analyzed Reagent Box(es)
Run Number MM -
Run Dale 308
Reagent (Y70 ):
Final Weight, g. ZA5.0
Tared Weight, g. =200. 0
CONDENSED WATER, g. -<.0
Sllica Gel:
Final Weight, g. —221.0
Tared Weight, g. Z00. O
ABSORBED WATER, g. 2 1-O

TOTAL WATER COLLECTED, g.| 22.0)

'Sampling Location MIST ELIMiNATE, SoUTLET

Date Received ________ Date Analyzed _ Reagent Box(es)
Run Number Mo-|
Run Date 3118
Reagent ( 42 (0 )

Final Weight, g. 2020
Tared Weight, g. BCO.0

CONDENSED WATER. g. — 0
Silica Gel:

Final Weight, g. <210
Tared Weight, g. e
ABSORBED WATER, g. 3210

TOTAL WATER COLLECTED, g.| Z3.0O
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LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name _Q&EWM.&&__DL_&YQ&_ EEI Ref, # 2203

Sampling Location DMIOT ELIMINATOE. INCET
Date Received ... Dalte Analyzed Reagent Box(es )
Run Number MI-7
Run Date 318
ea 8] - '
Final Weight, g. 205 0
Tared Weight, g. =0
CONDENSED WATER, g. S0
Silice Gel:
Final Weight. g. L25.0
Tared Weight, g. 20 O
ABSORBED WATER, g. 25.0

TOTAL WATER COLLECTED, g. 20.0

Sampling Location _MIST_ELIM INADE, COTLET

Date Received ________ Date Analyzed Reagent Box(es)
Run Number MO-2
Run Date 28
Reagent ( HZz0O ):

Final Weight, g. -—M——
Tared Weight. g. 8.0

CONDENSED WATER, g. oo
Silica Gel:

Final Weight, g. _228.0
Tared Weight. g. 2000
ABSORBED WATER, g. @ __320.0

TOTAL WATER COLLECTED. g.| 38.0
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LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name (Crzenspoen INousTeipe. RATEes EEl Ref. « 3202 |
Sampling Location MIST ELIMINAMOE,. IMLET ”

Date Received —__________ Date Analyzed Reagent Box(es)
Run Number - Mi-3
Run Date 3! 19
Reagent (W20 )
Final Weight, g. 3Z20.0
Tared Weight, g. 200.0
CONDENSED WATER, g. 2. O
il el:
Final Weight, g. e D
Tared Weight, g. 0. O
ABSORBED WATER, g. Z& =

TOTAL WATER COLLECTED. g.| 4(, . &

Sampling Location MIST ELIMINANTY . CQOTIET

Date Received ________ Date Analyzed . Reagent Box(es)
Run Number MO->
Run Date B'lﬂ
Reagent ( |4z.(D ) '

Finsl Weight. g. 3.0
Tared Weight. g. B0

CONDENSED WATER, g. __11.O
Silica Gel:

Final Weight, g. S & 1.~ N
Tared Weight. g. L0 O
ABSORBED WATER, g. 225

TOTAL WATER COLLECTED. g.| 44 &

B-68




LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name CPECMSEORPO INDOSTEIA. . PUAETLS  EEl Ref. * 220>

Sampling Location T \ BT IN
Date Received . Date Analyzed Reoagent Box(es )
Run Number Mli-4
Run Date 2119
BGI’QQL ! !ﬂz Q !‘
Final Weight, g. 225 O
Tared Weight, g. 200.0
CONDENSED WATER, g. 25.0
i :
Final Weight, g. Lo S |
Tared Weight, g. 200.0
ABSORBED WATER, g. o .S

TOTAL WATER COLLECTED. g.| <, <

Sampling Location MIST ELIMINA TR,  OOOTUET

Date Received _________ Date Analyzed ; Reagent Box(es)
Run Number MO-4-
Run Date 2] 19

Reagent ( HZ0O ):

Final Weight, g. =218 .o
Tared Weight, g. =00
CONDENSED WATER, g. _80
Silica 6e!:
Final Weight. g. =Z24.5
Tared Weight, g. 200
" ABSORBED WATER, g. 24.5

TOTAL WATER COLLECTED. g.| 47 .5
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LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Name géﬁﬁ&\f—)&b@ INDOSTEA ML . PLTeS EE! Ref. ®# ZEC2
Sampling Location COMTIMNG TANY, #Flo MIST ELIMINATIN, COTLET
Date Received .. Date Analyzed Reagent Box(es)
Run Number MO-SA MQO-SR
Run Date 2120 2|2
Belgeng ! HZ‘ 2 l; .
Final Weight, g. 12H0 _lag.o
Tared Weight, g. 200. O 200 .0
CONDENSED WATER, g¢. —-15.0 2.0
[11] el:
Final Weight, g. M _232.%5
Tared Weight, g. v A C ol e R 200 O
ABSORBED WATER, g. 2ho- O 225
TOTAL WATER COLLECTED, g. .o 200 .8

Sampling Location COMMIME TAnMK. Hlo MIST BEUIMINANTE, CUOTLICT

Date Received . Date Analyzed Reagent Box(es)
Run Number MO-(A MO- o
Run Date : 3|2 3)2(5
Reagent ( \;\zgg ): .

Final Weight. g. .M oo o
Tared Weight, g. 200 O 200 . O

CONDENSED WATER, g. 50 0.0
Silica 6el:

Final Weight, g. L32.0 236.

Tared Weight, g. 20O 200 .0
ABSORBED WATER, g. 2.0 B S
TOTAL WATER COLLECTED, g.| Z277.O R S

B-70




LABORATORY ANALYSIS OF MOISTURE CATCH

Plant Neme CEEFMNSBEOPO |MDUSTPAA, RATFPS =~ EEl Ref. # 3203
Sampling Location (oominG TAMIL o MIST SLIMINATIE. OORET
Date Received ______ Date Analyzed Resgent Box(es)
Run Number MO-T0 MO-T1R
Run DaLe 2|26 2|26
Reagent ( W70 ):
Final Weight, g. _1as.0 2070
Tared Weight. g. _z7e0 .0 700.0
CONDENSED WATER, g. - 2.0 5. O
ilica Gel:
Final Weight, g. _2Z1.5 _224.0
Tared Weight, g. 000 2LX5. O
ABSORBED WATER, g. 2.5 24.0
TOTAL WATER COLLECTED. g.| 77 . [ 41.0

Sampling Location
Date Received ____________ Date Analyzed Reagent Box(es)

Run Number

Run Date

Reagent ( ):
Final Weight, g. )
Tared Weight., g.

CONDENSED WATER, g.

Silica Gel:
Final Weight., g¢.
Tared Weight, g.

ABSORBED WATER, g.

TOTAL WATER COLLECTED. g.

B-71




ENTROPY

ENVIRONMENTALISTS INC

POST OFFICE BOX 12291
RESEARCH TRIANGLE PARK
NORTH CARQLINA 27708-2291
916-781-3550

PURCEASE
ORDER #

3503

REQUEST FOR ANALYSIS

JOB NAME:

LABORATORY:

RTT

| oF 1]

Chrmree p I

ATT —‘PE‘I'EP\

DATE SAMPLES

——

EXPECTED DATE

WERE TRANSMITTED: 4 [ | |8

I

SAMPLE MATRIX:

OF RESULTS:

TIPE OF ANALYSIS REQUESTIED

0}/7’4’ b, ELOH ﬂcofﬂﬁo/

—Btal /77 TP

IMPINGER. | COoNTAINS THE RiINSE
Samp e Kon ’?{UN
== == T.D. 3 AslS
G ! Te 1A himewaer 1 jagh | Cr?Y 2T forly
§ 2 TE- A " ya NaoHl - )
@3z | A | v 2 Neod | 1
G 4-R| TE 1A | TeFon FILTER RESTDUE]  LCP L Cr
G 4-F | TE- 1A | TeFlon FILTRATE | Crte
G 5 TE 2A |inPinger. | NaoH ,c,.-réﬁurcp_geﬂ, (r
G G | 24 | 2 Ny [l
G 7 | T2 24 " % NooH [
G B-R | 7€ 24 |Teron FuoeR R TP Lar Cr
G &-F | TE-2A | TEFLON FuTRATE Cpre
G 9 TE 3A | wmpwese | NuH | (e ¢ o rr Cr
G 10 TE - 3A v 2 NooH 1
G I TE - 3A z > NeoH | ]

Tm_7n




i
l REQUEST FOR ANALYSIS
PURCHASE -
l ORDER ¢ 3503 PAGE_ 2. OF 1|
IMPINGER | CONTAINS THE RINST
l SAmPES | Kun == | Ry ID BASIS
g 12-R| TE 3A TEFLON FILTER RESIUE TCPLACy -
l G 1z2-F | TE- BA | TEFWON FILTRATE Cr e
G I3 TE - 4A [ meingeR. | (NaoH) Cr*“ ¥ 10D fFor Cr
l G 14 TE *4A " 2 NapH) 1
G I5 TE ' 4A " 2 (NeoB /1
I G 1e-R| TE  4A | Terion FILTERRESTE  ICP ror (r—
G lo-F| TE-4A | TeEFLON FIWLTRATE | Crtl
I G 7 | TE sA | inenger | (Meow) | Ce™ 2 10P sor Cr
G 18 TE - 54 X Z (hodH) ' i
1 G 19 | TE-854 | - 3 (NoDH))| {1
G 20-R| TE 54 | TERON FRTERESWE  ICP ror Cr
G 20 F| TE.-SA | TEFLON FuTRATS " Cr e
' G 2! TT  GA IMPINGER. | (NabH)| Cr® ¢ TP eor Cr
' G722 | TE.LA ., 2 (NaOH ) /1
i G 23 | TE.-GA : = (NoOH)| /!
GG 24-R| TE -6A TEFLON  FILTERRESSIDUE TCP ror. (Cr
' G 24-F| TE-GA | TEFLON FILTRATE | Crrl
VT 25 TE-7A | \mPigER. REAGDT | Cr™ ¢ TCP ror (O
I vV _ G 2R | TE-TA | Terion wioTER, RESEOE ICP ror Cr
G2l F| TE 7TA | TERoN FURATE | Crtl
I VG 27 | TE-BA [mPwger  Rememar M G 3 TP ror Cr
v/ (G 2B-R| 7€ -8A |TeErion FiLTER RESIWUE TP o Cr
_ G 28 F| T€-8A | TeroN RTRATS | ' Crte
l e 29 | TE 94 | impnem REMEENTM O 4 (P e (
. \_{_G\_SD-R' TE .94 | TeFwON FILTER, RESIDUE| TP wie  Cr
G 31| TE-9A | Terion FLTRATE | Cre
v 31 | TE 104 | inPwogER. REAGENTMOH]  (Cre 4 TP sor (r
VG 22-R| TE 104 | Terlon EiLTeR_RESIUE TP wr Cr
G 32-F | TE.I0A| -eFon FuskATE | Cr e
\/': SENT FRom miERE B-773
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'REQUEST FOR ANALYSIS

i
PURCHASE I
ORDER ¢ 250 = PAGE B OF /| l
SampE= | Kon == | Ron I BASIS l
VG 33 TE . UA |iMpineTR. REAGENT Cril g T¢ Pty l
V& 24-R | TE: A | TEFLON FloTeR. RESTVE TCP we Cr
G 34 F | TE- 1A TEFLOM  FILTRATE Cre
Vi 35 TT  12A | IMPIMGER, REA%@7M0H C("‘“ t ITCFP For Ce l
£ 36-R | TE 12A |Terion  FITERRSIUE TCP roe Cr
G 36 F TE. 12A | TEFLON FWIRATE | Cr*" _ I
A BT | TE - 13A | 1npineER REAGENTH| Ce & TCP v Cr
LG 3B-R| TE13A | Torlon FUTER RESVE TP re Cr . l
G 38 -F | TE. (BA| TERON FWTRATE | (et
B39 | TE 14A | ineimeee. Reaenn | (¥ 4 ICP ol Cr l
B 40-R | TE.14A | TEFLON  FICTER RESIDUE TCP ror (.
G 40 . F | TE- 14A TERON  FUTRATE | i Crte
G 41 TE- 1B |nPinger V¥ spuT DL Cre ¢ TCP = C (™ l
G 42 TR MPNeSR 2 ST NaoH "
G 42-R | TE. 1B | TEFLON FILTER RESIDUE - TICP. . ror (Cr l
G43-F | TE- 1B TEFLON  FULIRATE . Crre
C 44 | 1€ 25 lmemesm | = ser o] (rv t TCP_vor Cr i
G 45 TE - 2B |imPineEr. 22 sPUT NaOH| 3
G 4L-R | TE 2B | TeFon Fiver RESOUE | TCP we (r I
Q46 F | TE.28B TEFLOM BEWTRATE | Cre
G 47 | 7€ 3B |urige 2% ceur DI | Ce™e ¢ TP ror l
& 48 | T& .28 | IMpneER. 25 SPUT NaoH | .
G 49 -R-| TE 3B | T=Fon FILTER, RESDUE | TP rr Cr
§49.F | TE-3B | TEFON FUIRATE | Crt '
C 50 | TE 4B |wrmemm |\ T opr D] (™ ¢ TCP Far (O
G s | 9T 4B lineiuesr 2% seurr | v -
G Sz-R| TE 4B |Teron FueReesnE|  TCP re Cr |
@ 52-F | TE.4B | Terox RAUIRATE | Cree l
|

| |

Te IB -Thvrv TE @B 7 THE IMPINGETR |

REAGENT was DISTILED H, O . THE SAMPES

\/_-: SeENT FROM HERE - WERE CLEANED uP, MEASURED, RINSE ADIR
' T4 10 TaR. 4 VOLUMED, THE SAMPLE WAS THE
CATDAPDVY SPUT AND O.Gem 0F NaOH WhS




REQUEST FOR ANALYSIS

PURCHASE
ORDER # z250% PAGE_4 OF ||

SAampE= "RUM - IRUN I

l BASIS
553 |TE-5B jmemem | & oam BT C e+ Tept, ¢
G 54 TE-SB  |infinee= 2 % ceur o] T
G S5-R | TE - 5B | Terion FILTER, RESITUE] ICP Foe (i
G S5 F| 1. 5R | TEFLOM FILTRATE Cere
G 56 TE B |iMPineme | shur DT | (¢ 4 It ror Cr
G 57 TE: 6B | mMPineER 2% soir NaoH| X
G O8-R| TE: OB | TeFon Firer Resme ICP re (Cr
S8 F | TE-B | Teron FugaTe | Cr e
€ 59 | T2 78 | ineiveew REAGENT | (e § TCP ror Cr
L& 6o | TE-TB | rronT Y2 Rimse NeoH| (
e Gl l TE- 78 | FRIT RINSE  NpoH | /1
V' G b2-R | .96 | gLass FILTER, RESIDUE T(F o (Cr
G62-F| TE IR | qres Fromate ] Cree
B 2 | TE-BB |mrmem NaoH | Cr* ¢ TP mmr Cr
LA 4 | TE.£B ‘FEDHT Yo RINSE  NyH ' 1 !
g 65 | 1E-8%8 | FRT Rinse  Napd | 1!
vE bb _'R[ T2 .88 |G_..LP.Ss FAWTER . RESIDUE | T ror Cr
G bb.F| TE-BR | glass FiLTRATE | (e
VE LT | = 9B [\meineER Neod | Cr¥C 4 TCP for Cr
VG & | TE. 9B |rront %2 ket NooH 1 )(
§ €9 | TE.9B |rer Riwe  Nood l )
vG 70-R | =, OB | ewpss FILTER  RESIDUE | IR rr (r
§ 70 -F | TE- YR | &uAass  Fieere ] Cre
v& 71 | TE OB |meingem Na0Hl | Ce* 2 TCP mor C
vG 72 | TE -10B Ireowt o RieE NaOH | /1 '
L& 73 | TE .IDB |rer muwe NaoH l /1
VG 74-R|_TE 10B]airse Furem, wesouE] ICP ror (r
§ J4-F | Te-0B| &uAsS riceare | Cr *e
‘ .

| |

= SENT FROM HMERE
B-75
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H

REQUEST FOR ANALYSIS

l.
i
PURCHASE .
ORDER ¢ 2507 PAGE 5 OF || l
SAMPLE= 'RUN = | 'Kon ID BASIS '
VG 75 [TE-UB [memesr  wooy Crte 7Tcpsoir i
t/éi 6 N /e RiINSE NuoH ‘!
v@T 777 TE. B |FRT RinsE  NooH (!
VG 78-R | TE B |GrSS FiiTee RESIDUC TCF vor (O l
G T8 -F | TE. B | GLAsS FTRATE Ce+t
v 79 TE 2B |iMPine=R. NuoH Ce¥e ¢ TCP ror (Cr l
VG eo TE- 1ZB  |Frour Y2 Rinse NuoH | /(
LG 8 | TE. 2B |Ferr minsE  NodH | Il I
W& BZ | TE.12B |eiass Fieter_ReSIWE| TP rr (1
G B82-F | TE. 2B ] 6&LAss FITRATE | Cr @ l
G 83 | T2 12B limenger.  NaoH | (™ 2 TCP Fok Cr
VG 84 | TE.I3B |mont'e R NyOH | Ll I
v 8 TE-I3B |rRm RinsE  NgoH | 1L
VG 8e-R | TE-IZB |GLass Fieter. RESITUE | ICP ror (o
G B8b.F | TE-BB | @Quass FuWTRATE | Cr© l
VE 8T | T M3 ineae, NeoH | Cr™e 4 TP roc Cr
G 86 | TE 4B Iroc o mnme NaoT | y |
L/@] 89 TE 4 B lFEr'r RINSE  NaOH | M
VG 90-R| TE. KB |GiAss FCER RESIUE | TP ror Cr I
& 90.F | TE- 14B | Gurss miceete | Cer
G 9 | MO e ncer. REREDIT NaoH I-Q&{B | v P CLO{SLL-""'/“C)’Té l
,S 97 - || MO | '_}-re;:;_om FieTER |C;_'/7 : gr+b —/.?cc.;al...q_ t—kUl«cﬂ
¢ -
£ 9 | Mo 2 wewmerm  Nuod |8 [ mY O, 77 TP l
§94 | MOz |TEFLOM FuTem D (YT — Pesidine 1 0=P l
| l |~
69 | HO-3 impmera NoOH | 68 [l gle pd + Crb. :
- & 9¢ | MD. 3 | T=FLon FroeR. | &2 7,10 'f-lzcs'a’u ,uU“—'o . I
| l |
| i
\/.-.' SeNT FRoM HERE B-76 I
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REQUZST FOR ANALYSIS

| | |
| | |

]
l PURCHASE
l ORDER #__ 3503 PAGE_(p, OF j|
I SAmPE= | Kon == | Ron T BASIS
G 97 MO- 4 IMPINGER NaOH | é?-/h,/7é£&h&fﬁfcrﬂ& @
II G; 98 MO . 4 1 TEFLON  FIILTER éz)cvfrb -ﬂ%LzLiun-;::>dahlo (éi)
I 695 [Hosa [mrmeem teon | &F OO
V& 100 MO-5A | Terwon FiTew. &) (2D
| | |
l (& |0l MO BB | IMPiINgE= NaoH | Cf'ﬂ" -f-r P s
l v 1oz | HO- 5B | Frront Y2 rinee  NaOH ‘ i
VE 103 | MO.5B |reiT RingE NaCH | ¢l
v loa-R | MO.5B | GLASS FlUTeR. RESIDW ICP rr Cr
_I §104-F| MO .SB | GuAsS RueRpTE | Cote |
& 105 MO.GA |impneer  Neod | (° 1 ICP cor (v
l VG 106-R| MD.GA |Terlon FILTER. RESIDUE | T CP o Cr
- G 106.F | MD-GA |  TEROM FuRATS | JC?*“
I vG 107 MO- (B imPineee.  Neod | Cr** 4 TCP ror Cr
' G 106 MO GRB |monr Yo RinsE NalH | I
l & 109 MO-6B |[FriT RinsE  NooH | X
B W& 1o-Rl  MO.0B | Girss Fiuter resmd TCP v (C
l G WO F| MD.LR| GuAsS FlCTRATE | (Cr e
. v 1l | MO TA | imeneER NooH | Cr* ¢ ICP For Cr
Wb 12-R|l HD.7A | Terion FraeR resreot TP re (Cr
_l S lIR.-F| MO-TA | TERON FILRATE | (e
V6 1z | MD.TB [memeem NaOH | (™ & TCP ror Cr
lI L/<; g I MO. TR lPRDMW 12 minsT  NafH | o
o U3 | MO.TB |Frm minsE  NaOH l g
l SO He-R| Mo. TR | glass FIUTER, RESIDLE] T(P eor (r
GlUe-F | MO.IB | Guass FicTRATE | Crne
i
i

/ = SENT FROM HERE
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FOR ANALYSIS '

REQUEST
PURCHASE
ORDER £ 2503% PAGE 7 OF )
SAmPE= | Kon == Kon D , BAS1S
G 1T AT 1 Jeemeee R | 2 Jnl ol Sert ©
G 118 MI- | | Terlonm =ierern, I/j@fr’é — s relie, o e (D
|
G 119 MI 2  |imPineE=. NeOH &7 D
G 120 MI 2 |TeFron Forewm & @
G 2 MI-3  |imeineem. NaoH ) (D
G172 | MI 3 jTEron Foe= 2 2
! l o
G 123 | Mz 'IHPN&E‘@___ NaoH l @ GD
G 124 | | TeFion Fierer. ' gQ )
| | | '
LE 125 |BLANK TEALON Fiotew, ), re ot ms,d..g,u,ap
b MG 26 [Bran Glass FuTew @ O T s .:P&«bﬁ-‘-"
LET 127 |BLANK DIETILED H-O 1 Fﬂ-.z:—:r:c%qur
LG 128 [BLANK d.| N Na O ) (T - /»J;bw I
L‘Q/IZ? l H (D | ﬂT/ ﬂ/,y: = ﬁc—f‘“c. m—/:u) U'-"p
' ’T // . 05
188 & 120 | | RinsE Tank SAMPLE | Cr"'—f‘@ -“f“i@ P.A Cv’ - l
’9}86 G 13 | RinsE Tank Samels | Y. 2
- € =
| | g i
G 122 | LA | Tang  Awcos | tt 9%
G 122 | 6AZ | Tank . Anooe l M ©d I
G 124 | 6A2 | Tank , Awope I ) >
G 135 | A4 | Ta Awope | 1 l
| | | NS
Q 3¢ | CBI | TAnK , BaTH | I N
G 137 | 6B | ik, B | AR S
G 128 | B3 | Tank |, Pt | X ]
s
\/, SenT FROM HERE %\l
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' REQUEST FOR ANALYSIS
PURCHASE
l ORDER ¥ 2503 PAGE & OF ||
l SAMPE= | Kun == Kon I BASIS
i G 129 CB4 | Tank, Bata Cr+b + 7¢O forCr
|
G 140 | 6C | Tank , CaTuope T,
l G 14| | 6 c2 | Tank, , CaTnone 17
G 142 | 6C3 | TANK , CATmODE 77
l G 143 ‘ bC4 TANK , CaTHODE (
l |
l G 144 s | Misr Eurinemr Wask Town] )
G 145 Is.18 | | )
I G 46 Iz, | z | 7
G 147 |z.8 | - | il
' G 198 [zu8 | 3 | )
l
G 149 Iz.19 | " | K
I G 150 3.9 | " | L/
G IS z.9 | § | H
1 | |
L 152 I 3.25 lBE_(_:mmuE_,;:,:OB ' "
' VG 153 | 325 |miooLe " 14:05 | 1
WG 154 325 | ewp " a:o7 | '
; | ' |
l vG 185 | 21386 SR el ey L
| | | I
i T | |
l | . l
i | | |
l | l
1 | l |
- | | |
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REQUEST FOR ANALYSIS

PURCHASE
ORDER ¢ 250% PAGE 9 OF i
/
SAmPE= | Kun = | Ron D BASIS
VG 156 MO S| mer see rrewmR RE 2 ) +l +LC Phor (yom €5
L& 15T RI Mo 5 S T —
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V& il Mosz [ |57 sTaeT PESRIBRE Fel 1CF FOE 7
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WG M9éimo.o sz | v v 3 .| /,
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LG, 1818 MO. &3 | » - 5t o« | '/
G 15258 Mo 8B | e G v | W,
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REQUEST FOR ANALYSIS

PURCHASE
ORDER ¢ 3503 PAGE_ID OF_||
SamPE= | Kom = | Ron =1 BASIS
-

a N
L% !55<;| MD- £3 . |PaeT sizE T2 gracE ft;%mﬁguem:.oj@é j:-% —C
g 1B4< R Mp 53 “ . g -
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NUCLEAR ENERGY SERVICES

ACTIVATION ANALYSIS REPORT

4i- T - ..

I CLIENT Dr. William G. DeWees P. 0. No. 03-4336-01

§ - Entropy Environmentalists, Inc. Report No. 333240-1
Box 12291 Date of Report

l Research Triangle Park, N.C. 27709-2291 Phone 4/22/86

_ 781=3550

EXPERIMENTAL PARAMETERS
18 Hr. Irradiation - 1.5 x lOan/cm2—sec.
Monitored Decay

1500 Sec. Counts On An Ortec 35% GeLi Detector Coupled To An ND6620
Computerized Gamma Detection System

ANALYSIS RESULTS

DATA TABLE ATTACHED

Jack N. Weaver
B-91 Head, Nuclear Services

Issued by: Q‘é % Z/M
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TABLE 1 I

NAA Of Cr In Filters And Solutions ‘

Sample Description ugrams Cr/sample l

G93 1.634 ¢+ 5.1% l

G94 ' 1.451 £ 4.2%

G95 0.988 + 9.5%

G96 0.352 £ 8.8% I

Gol 0.941 + 9.8% ,

G92 1.839 + 2.5% I

G97 1.742 + 6,.4%

Go8 0.294 % 14.7% l

G99 1.844 + 4.6%

G100 0.591 + 9.6% l

Gl1l7 5.931 = 1.9%

G118 1.314 = 3.7%

Gl19 11.946 = 1.2% I

G120 0.380 % 12.5%

Gl21 5.788 ¢+ 1.8% I

Gl22 0.371 £ 12.6%

Gl23 8.774 &+ 1.5% I

Gl24 0.276 = 15.0%

G125 0.261 * 20.0% I

G128 0.063 # 20.0%

Gl29 20.691 + 0.5% I :
NBS SRM 1084 102.25 ppm (100.0 + 3.0 ppm) f
NBS SRM 1084 . 102.33 ppm (100.0 * 3.0 ppm) I ﬁ_
NBS SRM 1572 0.807 ppm (0.8 * 0.2 ppm) _
NBS SRM 1575 2.580 ppm (2.6 + 0.2 ppm) :
NBS SRM 1575 2.630 ppm (2.6 % 0.2 ppm) I ‘

I :
NOTES: (l1.) The values shown in brackets are the certified or best
known values for Chromium in these NBS Standard Reference
Materials analyzed together with these samples. I
(2.) The Chromium Standards used in this analyses are Environ-
mental Protection Agency Standard No. SPEX Ind., NCSL-1,
Lot No. 182. I
i
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(3.)

(4.)

NOTES Continued

Other elements easily detected in the filter samples were
Hg, ¢4, Sb, Br, Na, Ni, Co, Fe, Se, Zn, and Sc.

A longer decay time to allow high Na-24 gamma activity to
decay would provide lower error limits on the Cr results.
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SAMPLING AND ANALYTICAL PROCEDURES
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Figure C-1. Method 13-Type Impinger Train.



Temperature Gauge - A Chromel/Alumel type-K thermocouple was attached to

the pitot tube, in an interference-free arrangement, to monitor stack gas

temperature within 1.5°C (5°F) using a digital readout.

Filter Holder - The filter holder was made of Pyrex glass.

Filter - A nominal 85-mm (3-in.) diameter Teflon filter was used.

Draft Gauge - The draft was measured with an inclined manometer.

Impingers - Four Greenburg-Smith design impingers were connected in series
with screw-type connectors. The third and fourth impingers were modified
by removing the tip and extending the tube to within 1.3 cm (0.5 in.) of

the bottom of the flask.

Metering System - The metering system consisted of a vacuum gauge, a

leak-free pump, thermometers capable of measuring temperature to within
1.5°C (5°F). a calibrated dry gas meter, and related equipment, to

maintain an isokinetic sampling rate and to determine sample volume,

Barometer - An aneroid type barometer was used to measure atmospheric
pressures to 0.3 kPa (0.1 in. Hg). )

SAMPLING PROCEDURES
After the sampling site and minimum number of traverse points were

selected, the stack pressure, temperature, moisture, and range of velocity head

were measured according to procedures described in the Federal Register.*

Approximately 200 grams of silica gel was weighed and placed in a sealed

impinger prior to each test. One hundred (100) milliliters. of 0.1N sodium

*43 FR 11984, 3/23/78 (Methods 1-5).
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hydroxide (ﬁaOH) was placed in each of the first three impingers; the Teflon
filter in the filter holder followed by the third impinger; and the fourth
impinger containing the silica gel was placed after the filter. The train was
set up as shown in Figure C-1. The sampling train was leak-checked at the
sampling site prior to each test run by plugging the inlet to the nozzle and
pulling a 50 kPa (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 pitot tube and lines were leak-checked at the test site prior to each
test run and at the conclusion of each test run. The check was made by.blowing
into the impact opening of the pitot tube until 7.6 em (3 in.) or more of water
was recorded on the Magnehelic® gauge and then capping the impact opening and
holding it for 15 seconds to assure it was leak-free. The same procedure was
used to leak-check the static pressure side of the pitot tube, except suction
was used to obtain the 7.6 cm (3 in.) H20 manometer reading. Crushed ice was
placed around the impingers to ensure that the temperature of the gases leaving
the last impinger was at 20°C (68°F) or less.

During the sampling, stack gés and sampling train data were recorded at
each sampling point and whenever significant changes in stack flow conditions
occurred. Isokinetic sampling rates were set throughout the sampling period
with the aid of a nomograph or calculator. All sampling data were recorded on

the field data sheets.

SAMPLE RECOVERY PROCEDURES
The sampling train was carefully moved from the test site to the cleanup

area, The volume of reagent from the first three impingers was measured, and
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the silica gel from the fourth impinger was weighed to the nearest 0.1 gram.

Sample fractions were recovered as follows:

Container No. 1 - The Teflon filter was removed from its holder and p_laced

in a petri dish and sealed.

Container No. 2 - After being measured, the contents of the first impinger

of the sampling train were placed in a glass or polyethylene container.
The impinger was rinsed with 0.1N NaOH and this rinse added to the
container. All sample-exposed surfaces prior to the first impinger
(including the nozzle, prbbe. filter bypass, and glass "L") were rinsed
with 0.1N NaOH and these rinses were also added to the container. The

probe was brushed while rinsing to remove any adhered chromium.

Container No. 3 - After being measured, the contents of the second

impinger were placed in a glass or polyethylene container. The impinger

was rinsed with 0.1N NaOH and this rinse was added to the container.

Container No. 4 - After being measured, the contents of the third

impinger were placed in a glass or polyethylene container. The impinger
and the front half of the filter holder were rinsed with 0.1N NaOH and

these rinses were added to the container.

Container No. 5 - A minimum of 200 mL of 0.1N NaOH was taken for blank

analysis. The blank was obtained and treated in a manner similar to the

impinger rinsings.

Container No. 6 - An unused Teflon filter was taken for blank analysis.

Data was recorded on the appropriate sample recovery and laboratory data

sheets.
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SAMPLE AND REAGENT PREPARATION
Samples for analysis and reagents were prepared as described in the
following subsections.

Reagents

All reagents conformed to the specifications established by the Committee
on Analytical Reagents of the American Chemical Society. 1In all cases, the
water used was deionized and distilled and met the ASTM specifications for

type 2 reagent - ASTM Test Method D 1193~77. Solutions were made as follows:

Digestion Solution - 20.0 g of NaOH and 30.0 g anhydrous Na2003 were
dissolved in water in a l-liter volumetric flask, and this solution
diluted to the mark. It was stored in a tightly capped polyethylene
bottle and was prepared fresh monthly.

Potassium Dichromate Stock Solution - 141.4 mg of analytical reagent grade

chr207 was dissolved in water, and this solution diluted to 1 liter

(1 mL = 50 ug Cr+6).

Potassium Dichromate Standard Solution - 10.00 ml of K20r207
stock solution was diluted to 100 mL (1 mL = 5 ug Cr+6) with water.

Sulfuric Acid -~ A ten percent (v/v) solution was made by diluting 10 mL
H2804 to 100 mL in water.

Acetone - Same as Method 5.

Diphenylcarbazide Solution - 250 mg of 1,5-diphenylcarbizide was dissolved
in 50 mL acetone and stored in a brown bottle. The solution was discarded
whenever it became discolored,




Sample Preparation

To prevent the possibility of sample deterioration, all samples were
protected from extreme heat, were kept dry, and were analyzed within one month
of collection. Sample preparation procedures varied depending upon whether the
sample was a filter sample, impinger sample, or process sample.

Filter sample preparation involved digestion and filtration. The contents
of Container No. 1 (the Teflon filter) was cut into small pieces and put into a
beaker; digestion solution (40 mL) was added and the beaker covered with a
watch glass. Using a hot plate, this solution was heated to near boiling with
coﬁstant stirring for 30 minutes; it was not allowed to evaporate to dryness.
The solution was then cooled and transferred quantitatively to the filtration
apparatus with water. This apparatus consisted of a vacuum unit constructed of
plastic or glass accomodating a 47 mm diameter, 3.0 um pore size Teflon
filter. The solution was filtered and transferred quantitatively to a 100 mL
volumetric flask which was then filled to the mark with water.

Impinger samples were prepared by two different techniques. For the
standards setting tests (runs MO-1 through MO-4 and MI-1 through MI-4), each
sample was initially filtered. The filtered residue was analyzed for total
chromium using Neutron Activation Analysis (described in the section on Total
Chromium Determination) and the filtrate was analyzed for hexavalent chromium
using the tentative method for hexavalent chromium. The total chromiﬁm results
were then calculated by summing the results for the hexavalent chromium in the
filtrate and the results for the chromium in the filtered residue. For all the
methods development tests, two aliquots were taken from each impinger sample.
One unfiltered aliquot was analyzed for hexavalent chromium by the tentative

method described previously; the other unfiltered aliquoted was analyzed
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directly for total chromium using Inductively-Coupled Argon Plasmégraphy
(ICAP). The use of ICAP for analysis of total chromium in the method
development samples was not as accurate as NAA; however this technique was used
for a time and cost savings.

The liquid process samples were not filtered. They required significant
dilution prior to analysis by the diphenylcarbazide colorimetric method. For
the tank and demister rinse process samples, 1 mL of the sample was first
diluted to 100 mL in a volumetric flask using deionized distilled water. Then,
depending upon the concentration of chromium in the particular sample, 1, 5,
and 10 mL aliquots of the diluted sample were diluted to 100 mL with deionized
water in another volumetric flask.

To serve as blanks, (1) a representative amount of 0.1N NaOH and (2) an
unused Teflon filter were prepared in the same manner as the samples deséribed

above. The spent silica gel was weighed to the nearest 0.5 g using a balance.

SAMPLE ANALYSIS
Analysis of the samples involved four basic elements: (1) color
development and measurement, (2) a check for matrix results on the Cr+6

results, (3) calibration of the spectrophotometer, and (4) calculation of the

results.

Color Development and Measurement

An aliquot of the prepared sample 50 mL or smaller was transferred to a
100 nL volumetric flask and diluted with sufficient water to bring the volume
to approximately 80 mL. The pH was adjusted to 2 + 0.5 with 10 percent stoq,
2.0 mL of diphenylcarbazide solution was added, and this solution diluted to
volume with water. The solution then stood about 10 minutes for color

development. For each set of samples analyzed, an identical
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aliquot of reagent blank solution was treated in the same way.

To measure, a portion of the sample was transferred to a l-cm absorption
cell, and the absorbance read at the optimum wavelength as determined during
spectrophotometer calibration. After each sample measurement, the reagent
blank absorbance reading, if any, was subtracted to obtain a net reading. If
the absorbance of the sample exceeded the absorbance of the 100 ug Cr+6
standard as determined during calibration, the sample and the reagent blank

were diluted with equal volumes of water.

Check for Matrix Effects on the Cr+6 Results

Since the analysis for Cr+6 by colorimetry is sensitive to the chemical
composition of the sample (matrix effects), at least one sample from each
source was checked using the method of additions as follows:

Two equal volume aliquots of the same sample solution were taken: each
contained between 30 and 50 ug of Cr+6 (less if that was not possible).

One of the aliquots was spiked with an aliquot of standard solution containing
30 to 50 ug of Cr+6. Then both the spiked and unspiked sample aliquots were
readied for measurement as described in the previous section.

The Cr+6 mass, Cs' in ug in the aliquot of the unspiked sample solution

was then calculated using the following equation:

AS Equation C-1
C = C ==—m—eea-o
s a
At - As
Where:
+6

Ca = Cr in the standard solution, ug.
AS = Absorbance of the unspiked sample solution.
At = Absorbance of the spiked sample solution.

C-11



Volume corrections were not required since the solutions as analyzed were
made to the same final volume. When the results of the method of additions
procedure used on the single source sample did not agree within 10 percent of
the value obtained by the routine spectrophotometric analysis,

all samples from

the source were reanalyzed using the method of additions procedure.

SPECTROPHOTOMETER CALIBRATION

Calibration of the spectrophotometer involved two basic sets of operations

and these are described below.

Optimum Wavelength Determination

Every 6 months, the wavelength scale of the spectrophotometer wasg
calibrated using an energy source with an intense line émission or a series of
glass filters spanning the measuring range of the spectrophotometer. The
spectrophotometer was checked to see that the wavelength scale read within
+5 nm at all calibration points. After confirming that the wavelength scale
ofthe spectrophotometer was in proper calibration, 540 nm was used as the
optimum wavelength for the measurement of the absorbance of the standards and
samples.

In some cases, a scanning procedure was employed to determine the proper
measuring wavelength. For both the blank and a 50 ug Cr+6 standard solution,
the spectrum was scanned between 530 and 550 nm. The optimum wavelength was

chosen as the wavelength at which the maximum difference in absorbance between

the standard and the blank occurred.

Spectrophotometer Calibration

To calculate the spectrophotometer calibration factor, 0.0 mL, 1 mL, 2 mL,

5 wL, 10 mL, 15 mL, and 20 mL of the working standard solution (1 mL = 5 ug
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Cr+6) were added to a series of seven 100-mlL volumetric flasks. These
calibration standards were analyzed as described in the section on color
development and measurement. The calibration procedure was repeated on each
day that samples were analyzed. The spectrophotometer calibration factor, KC,

was calculated using the following equation:

A1 + 2A2 + BA, + IOAu + 15A5 + 20A6 Equation C-2

3
Kc L T
2 2 2 2 2 2
A1 + A2 + A3 + A4 + A5 + A6
Where:
Kc = Calibration factor.
A1 = Absorbance of the 5 ug Cr+6 standard.
A2 = Absorbance of the 10 ug Cr+6 standard.
A3 = Absorbance of the 25 ug Cr+6 standard.

Au = Absorbance of the 50 ug Cr+6 standard.
A_ = Absorbance of the 75 ug Cr+6 standard.
A6 = Absorbance of the 100 ug Cr+6 standard.

Spectrophotometer Calibration Quality Control

The absorbance value obtained for each standard was multiplied by the
Kc factor (least squares slope) to determine the distance each calibration
point was from the theoretical calibration line. To maintain quality control,
it was assured that these concentration values did not differ from the actual
concentrations (i.e., 5, 10, 25, 50, 75, and 100 ug Cr+6) by more than 7
percent (to be determined) for five of the six standards.

EMISSION CALCULATIONS

All emission calculations were done retaining at least one extra decimal
figure beyond that of the acquired data. Figures were rounded off after final
calculations.
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Total Cr+6 in Sample

The total ug Cr+6 in each sample, m, was calculated as follows:

100 Kc AF Equation C-3
I = —==e————- '
v
a
\
Where:
100 = Volume in mL of total sample.
A = Absorbance of sample.
F = Dilution factor (required only if sample dilution was needed to
reduce the absorbance into the range of calibration.)
Vo = Volume in mL of aliquot analyzed.

Average Dry Gas Meter Temperature and Average Orifice Pressure Drop

The average dry gas meter temperature and average orifice pressure drop

was calculated as deseribed in Method 5.

Dry Gas Volume, Volume of Water Vapor, Moisture Content

The dry gas volume, volume of water vapor, and moisture content was

calculated as described in Method 5.

+6 L ,
Cr Emission Concentration

The Cr+6 concentration in the stack gas, CS (g/dscm), dry basis, corrected

to standard conditions was calculated as follows:

CS = (10-6g/ug) (m/vm(std)) Equation C-4

Isokinetic Variation, Acceptable Results

Isokinetic variation and acceptable results were calculated as described

“in Method 5.
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DETERMINATION OF TQTAL CHROMIUM CONTENT

Samples were collected using an EPA Method 13-type impinger train and

Method 5 sampling procedures as described in the Federal Register* or particle

gizing equipment (see section on "Determination of Particle Size
Distribution"). These samples were prepared and then analyzed for total
chromium content using Neutron Activation Analysis (NAA). This was done
following the procedures in the JEPA Protocol for Emissions Sampling for Both

Hexavalent and Total Chromium," dated February 22, 1985.%**

SAMPLING APPARATUS

The sampling train used in these tests was the same as described in the
previous section, "Determination of Hexavalent Chromium Emissions". No
sample-exposed stainless steel or chrome-plated equipment was used with the
exception of the sample nozzle. Teflon filters were used as backup filters and
paper filters were used for particle size testing. These trains met design

specifications establigshed by the U, S. EPA and were assembled by Entropy

personnel.

SAMPLING PROCEDURES
The sampling procedures were performed as described in the previous

section, "Determination of Hexavalent Chromium Emissions" (or as described in

*43 FR 11984, 3/23/78 (Method 5) and 43 FR 41852, 6/20/80 (Method 13).

**For Chromium Screening Study ESED No. 85/02 and 85/02a, U. S. Environmental

Protection Agency, Emission Measurement Branch, Research Triangle Park,
North Carolina.
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the section on particle size determination sampling procedures). All sampling

data were recorded on the field data sheets.

SAMPLE RECOVERY PROCEDURES

Following sample recovery, all samples were kept dry, protected from extreme

heat, and analyzed within one month of collection.

SAMPLE PREPARATION

In the case of the filter samples collected using the EPA Method 13-type
impinger train, they were analyzed first for hexavalent chromium content (as
described in the previous section) and then for total chromium content using NAA

For the impinger and process samples, two sample preparation techniques were
used. The standard setting samples were filtered and the filtered residue was

analyzed by NAA. The total chromium results were then calculated by summing the

results for the total chromium in the filtered residue and the hexavalent chromium

in the filtrate (see previous section on Determination of Hexavalent Chromium).

An aliquot of the methods development samples were analyzed directly for total

chromium by ICAP,

All samples prepared for NAA were put into suitable sample vials which had

been properly prepared. Procedures for this are described below. The subsections

which follow describe the sample and blank preparation procedures used for the

various categories of sample states.

Sample Preparation Apparatus

No chrome-plated or stainless steel equipment was used. The following items

were also required:

Analytical Balance - To determine weight of material submitted for total
chromium analysis to within 0.1 mg.
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Polyethylene Sample Vials - Five (5) mL size to contain samples submitted

for total chromium.

Teflon Spatula - To assist in sample transfer.

Teflon Gloves - To be used for sample handling.

Preparation of Sample Vials

| For use in the analytical phase, sample vials were prepared in the
following manner. All vials were initially cleaned with soap and water, rinsed
with tap water, soaked for 48 hours in a rinse solution of 1 to 1 (v/v) water
and concentrated nitric acid, and finally rinsed with deionized-distilled
water. After the vials dried, each was marked on both sides with the
appropriate sample identification number using a permanent pen (water
insoluble). All sample identification numbers, volumes, and weights were
recorded on the Sample Preparation and Analysis Data Forms.

Preparation and Analysis for Filter Samples

Initially, the entire sample was analyzed for hexavalent chromium by the
EPA Cr+6 Method described in the previous section. The sample residue (Teflon
sample filter, filtration filter, and insoluble materials) for each run was
then transferred to a separate cleaned and marked sampie vial.

The filter blank consisted of the blank residue, a blank Teflon sample
filter, and a solution filtration filter that had been prepared in the same
manner as the field samples. This was transferred to a separate cleaned/marked
sample vial.

All samples were analyzed for total chromium in terms of ug of total
chromium per sample vial.

Preparation and Analysis for Impinger and Ligquid Process Samples

Initially, a representative portion of the prepared impinger or liquid
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process saﬁple (50 or 5 mL, respectively) was analyzed for hexavalent chromium
by the EPA Cr+6 method. For total chromium analysis, a separate representative
portion of the impinger or process sample (1 to 5 mL and generally < 2 ml)
containing greater than 1 ug/mL of total chromium was transferred to a sample
vial for analysis. Representative portions were taken according to EPA Method
160.2 (EPA-600/4-79-020, March 1974). No sample blank was required.

Procedures to Reduce NAA Time

For all samples that were placed in sample vials, an estimate of the mass
of chromium was included on the sample log to provide the NAA facility with the
information necessary to select the proper sample irradiation time and
strength. When possible, all samples were added to the sample vials in amounts
that ensured the mass of chromium per sample was between 10 ug and 5,000 ug.
When the total chromium value was not known, samples were prepared so that each
sample vial contained between 5 ug and 100 ug of hexavalent chromium. These
procedures were followed to allow all known value samples to be irradiated at
the same time and strength.

When the sample concentration was unknown or possibly could have exceeded
5,000 ug of total chromium, such was noted on the sample log sheet. A
preliminary run on the material was then made to estimate the sample
concentration,

When liquid impinger or process samples or the 1.0 mL aliquot of the
filtrate from the hexavalent analysis were belowvthe 10 ug of total chromium
value, total mass of chromium was recorded on the data sheet to allow these
samples to be irradiated separately for a longer time and to allow for the
selection of a lower concentration sfandard. |

Quality Assurance Sample Analysis

One audit sample was submitted with the field samples to check the

analytical technique.
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SAMPLE ANALYSIS

Sample analysis for total chromium content was done using Neutron
Activation Analysis (NAA) and was conducted by the Department of Nuclear
Engineering at North Carolina State University in Raleigh. In brief, NAA is
based on the determination of the number and energy of gamma and/or x-rays
emitted by radioisotopes produced in a sample matrix by neutron irradiation.
Quantitative analysis is obtained by comparing the x- or gamma-rays of the
sample with the number determined for a standard that has been subjected to the
identical irradiation.

The samples_(prepared as described) were heat-sealed in the 25?mL
polyethylene vials. Chromium gstandards were similarly sealed in identical
vials. BSets of samples and standards were irradiated for a predetermined
neutron fluence. They were then allowed to radiate for a minimum of 10 days
prior to analysis to eliminate possible inference from sodium and cobalt which
have short half-lives. After this time, samples and standards were counted on
a solid state detector connected to a multichannel analyzer.

Results were reported for samples in terms of total ug of chromium for the

sample.

CALCULATIONS

Chromium emissions and concentrations were calculated as described below.

Emission Calculations for Hexavalent Chromium '

Hexavalent chromium emissions were calculated as described in the EPA
+
Cr 6 Method (see previous section).

Emisgion Calculations for Total Chromium

The total chromium emissions, CS (ug/dscm), were calculated as follows:
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c, = (m, - m) + (m) / Vi(sta) Equation C-5
Where:
CS = Stack gas concentration, g/dscm.
mr = Mass of Cr in residue and impinger samples, ug.
mb = Mass of Cr in residue and NaQH blanks, ug.
m = Mass of Cr in filtrate solution (Cr+6) minus blank, ug.
vm(std) = Volume of gas sampled, corrected to standard conditons, dscm.

Note: In some cases, the mass of Cr was calculated separately, for the
filter/rinse sample and impinger contents sample, or the masses of both samples
and both blanks were added to obtain the total concentration.

Calculation of Chromium in Solid Process Samples

The chromium concentration in solid process samples, Co (ug/g), was

calculated as follows:

C, = (mS - mb)/wt Equation C-6
Where:
o = Concentration of chromium in process sample, ug/g.
m = Mass of Cr in process sample, ug.
m, = Mass of Cr in blank sample (if applicable), ug.
wt = Weight of sample analyzed, g.

Calculation of Chromium in Liquid Process Samples

The chromium concentration in liquid process samples, C1 (ug/ul), was

calculated as follows:

C, = (mS/Z) (Vf/vi) Equation C-7
Where;

Cl = Concentration of chromium in liquid sample, ug/mL.

m_ = Mass of Cr in liquid process sample, ug.

2 = 2.0 mL aliquot analyzed.

Vf = Final volume if a sample is concentrated, mL.

V. = Initial volume of sample concentrated, mL.
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DETERMINATION OF PARTICLE SIZE DISTRIBUTION

In-stack, multistage, cascade impactors were used to collect samples for
particle size distribution measurements. The following sampling and

analytical procedures were used.

SAMPLING APPARATUS
The source sampling train used in these tests met design specifications

established by the U. 5, EPA., Assembled by Entropy personnel, it consisted

of:

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

Impactor - An Andersen Mark III with eight stages and a backup filter
was uged. The Aqgepseﬁ'fmpactofhﬁs b4 em (2.5 in.) diameter
filters. A right angle nozzle/preseparator was attached to the front of
the impactor. ' e -

0 tt {JG’M_ A-J() é /7
Condenser - A moisture-removal device capable of maintaining a
temperature less than 20°C (68°F) and an attached thermometer to monitor

temperature.

Temperatﬁre Gauge - A Chromel/Alumel type K thermocouple (or equivalent)

was attached to the probe to monitor stack gas (impactor) temperature to
within 1.5°C (5°F) using a digital readout,

Metering System =~ Vacuum gauge, leak-free pump, thermometers capable of

measuring temperature to within 1.5°C (5°F). a dry gas meter
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with 2 percent accuracy, and related equipment to maintain an isokinetic
sampling rate and to determine sample volume. The dry gas meter was

made by Rockwell, and the fiber vane pump was made by Gast.

Barometer - An aneroid type barometer to measure atmospheric pressures
to 0.3 kPa (0.1 in. Hg).

Collection Substrate (Filters) - Schleicher & Schuell® #30 glass fiber

filters heated 1 to 2 hours at 204°C (MOOOF) and desiccated 24 hours to
a constant weight,

SAMPLING PROCEDURES

The stack pressure, temperature, moisture, and velocity pressure of the
selected sampling sites were measured with Method 5 equipment according to

procedures described in the Federal Register*.

Assembly of the Andersen Mark III involved starting with the solid filter
backup stage and then alternating the stage plates, collection media, and
Inconel spacer rings so as to provide eight cut-sizes (see Figure C-2). The
collection substrates (filters) had been heated to a 204°C (400°F) oven for 1
or 2 hours, conditioned in a dessicator for 24 hours to a constant weight, and
weighed to the nearest 0.01 mg on an analytical balance. The preseparator was
threaded together and attachea to the front of the impacpor.

The sampling train was then assembled. It was leak-checked at the
sampling site prior to each test run by plugging the inlet to the impactor or
preseparator and pulling a 50-kPa (15-in. Hg) vacuum. Once the desired vacuum
was reached, the leakage rate wags checked at. the dry gas meter for 1 minute.

If the leak rate was less than 0.6 liter/min (0.02 e¢fm), the train was

*43 FR 11984, 3/23/78 (Methods 1-5).
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Ring Cross Section

Ring
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Lowest #B Filter
41 Stage
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| |

Ring _ —_ =

Lowest #A Filter
42 Stage

Ring
3rd Highest #B Filter
%3 Stage

Ring
3rd Highest %A Filter 1
#4 Stage

Ring

2nd Highest #B Filter Plate - Stage Holder Allignment
#5 Stage

Ring
2nd Highest #A Filter
#6 Stage

- Stage Holder

Ring
dighest #B Filter
#7 Stage

Ring
Highest #A Filter
#8 Stage

Load From Botton to Top

Ring ) :
Solid Filter
Extra Stage

Ring

Solid
X-shaped
Area

Stage Holder

Figure C-2. BAndersen Mark III Cascade Impactor Leading Sequence.
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considered ready for sampling. Any excessive leaks were corrected before the
train was used. The impactor was then placed at the selected sampling point
and allowed to preheat for several minutes before sampling began. While the
impactor was preheating, the nozzle was capped or pointed away from the gas
flow. A leak-check was not performed after the test run so as to avoid the

possibility of dislodging the particles on individual stages.
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METHODS DEVELOPMENT
VARIATIONS IN SAMPLING TRAIN CONFIGURATION,
SAMPLE RECOVERY, AND SAMPLE ANAYSIS

As part of the sampling program conducted at Greensboro Industrial
Platers, a number of methods development test runs were conducted using the
"paired train" sampling technique. The paired train technique utilizes two
trains sampling simultaneously at the same point in the stack so that
comparisons may be made between the values obtained from the two trains; the
assumption is made that the two trains are sampling essentially the same
emissions.

During the first week of testing, standards setting emissions testing was
conducted at the mist eliminator inlet and outlet using an impinger train
(backup filter between the third and fourth impingers) with O0.1N NaOH as the
impinger reagent. It was designated "Train A" for the week of testing (but
redesignated Train #1 for the purposes of clarity in this explanation). The
train configuration and sample recovery and analysis is described in the
previous sections of this appendix.

During the same week, paired train method development testing was
conducted at the uncontrolled exhaust duct of plating tank No. 5 using (1) the
train described previously (Train #1) and (2) an identical train with the
substitution of distilled water for the 0.1N NaOH in the impingers (Train B for
the week of testing, but Train #2 in this explanation). Samples in the
impingers from Train #1 were anaslyzed separately to measure collection
efficiency; samples from Train #2 were split (see Figure C-3) to study the
effect of addition of NaOH and sample standing time on the conversion of

hexavalent to trivalent chromium.
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During the second week, "paired train" testing was conducted at the
exhaust duct of tank No. 5 and the mist eliminator outlet using two
additional trains. The first of these, designated "Train A" for the week
(but redesignated Train #3 so as not to be confused with Train #1, also
Train A), was similar to the Train A (Train #1) used the first week. The
difference was that 0.1N NaOH was used as the reagent oniy in the first two
impingers with the third impinger remaining dry. The second train used
during the second week of testing, Train #4 (Train B for the week) had a
Method 5 train configuration with & glass fiber filter, 0.1N NaOH in the
first two impingers, the third impinger dry, and silica gel in the fourth
impinger. See Table C.1 for a tabular summary of the sampling trains, test
locations, and train designations.

In general, methods development samples were collected using the

Method 5 sampling procedures described in the Federal Regigter*. One

important exception was that the paired train sampling was only conducted at
a single point within the duct since it was not necessary to obtain samples
representative of the actual emissions. Other train-specific modifications,
configuration, and sampling procedures are described in the following
sections. Samples collected were generally analyzed for hexavalent and total
chromium as described in the first two sections of this appendix. Any
variations in sample recovery or analytical procedures required for the
specific methods development trains are also detailed in the following three

sections.

TRAIN 2: CONFIGURATION AND SAMPLE RECOVERY AND ANALYSIS

Sampling Apparatugs and Procedures

The EPA Method 13-type impinger train used met design specifications

* 43 FR 11984, 3/23/78.
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established by the EPA. The sampling apparatus was assembled by Entropy
personnel and was the same as that described in the section entitled
"Determination of Hexavalent Chromium Emissions". Approximately 200 grams of
silica gel was weighed and placed in the fourth impinger. One hundred (100)
milliliters of deionized distilled water was placed in each of the first two
impingers; the third impinger was left dry; and a Teflon filter was placed in

the filter holder located in between the third and fourth impingers.

Sample Recovery Procedures

The volume of reagent in the first two impingers was measured, and the
silica gel from the fourth impinger was weighed to the nearest 0.1 gram.

Sample fractions were recovered as follows:

Container No. 1 - The Teflon filter was removed from its holder and

placed in a petri dish and sealed.

Container No. 2 - After being measured, the distilled water and moisture

collected in the first three impingers of the sampling train were placed in a
glass or polyethylene container. The impingers were rinsed with distilled
water and these rinses were added to the container. All sample-exposed
surfaces prior to the first impinger including the nozzle, probe, filter
bypass, and glass "L" were rinsed with distilled water and these rinses were
also added to the container. The probe was brushed while rinsing to remove

any adhered chromium.

‘Container No. 3 - A minimum of 200 mL of distilled water was taken for

blank analysis. The blank was obtained and treated in a manner similar to

the impinger washings.

Container No. 4 - An unused Teflon filter was taken for blank analysis.
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Container No. 5 - A minimum of 200 mL of 0.1N NaOH was taken for blank
analysis.

As previously described, the combined impinger and rinse sample from
each run was initially split two ways and to one-half was added solid NaOH
(approximately 0.6 g to make the solution basic, as confirmed with 1litmus
paper). Nothing was added to the other half. Each of these two portions was
then further split resulting in a total of four split samples. As shown in
Figure C~2, a portion of the impinger reagent with NaOH added and a portion
with nothing added were each analyzed immediately. A second portion with and

without NaOH added was put aside and then analyzed after 30 days.

Sample Preparation and Analysis

The impinger and filter samples were prepared for analysis and analyzed
for hexavalent chromium as deseribed previously in this appendix in the
section on "Determination of Hexavalent Chromium Emissions" and analyzed for

total chromium content as described in the section on "Determination of Total

Chromium Emissions".

TRAIN #3: CONFIGURATION AND SAMPLE RECOVERY AND ANALYSIS

Sampling Apparatus and Procedures

The EPA Method_13—type impinger train used met design specifications
established by the EPA., The sampling apparatus was assembled by Entropy
personnel and was the same as that deseribed in the section entitled
"Determination of Hexavalent Chromium Emisgions". Approximately 200 grams of
silica gel was weighed and placed in the fourth impinger. One hundred (100)

milliliters of 0.1N NaOH was placed in each of the first two impingers; the
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third impinger was left dry; and a Teflon filter was placed in the filter

holder located in between the third and fourth impingers.

Sample Recovery Procedures

The volume of reagent in the first three impingers was measured, and the
silica gel from the fourth impinger was weighed to the nearest 0.1 gram.

Sample fractions were recovered as follows:

Container No. 1 - The Teflon filter was removed from its holder and

placed in a petri dish and sealed.

Container No. 2 - After being measured, the 0.1N NaOH and moisture

collected in the first three impingers of the sampling train were placed in a
glass or polyethylene container. The impingers were rinsed with 0.1N NaOH
and these rinses were added to the container. All sample-exposed surfaces
prior to the first impinger including the nozzle, probe, filter bypass, and
glass "L" were rinsed with 0.1N NaOH and these rinses were also added to the
container. The probe was brushed while rinsing to remove any adhered

chromium.

Container No. 3 - An unused Teflon filter was taken for blank analysis.

Container No. 4 - A minimum of 200 mL of 0.1N NaQH was taken for blank
analysis.

Sample Prebaration and Analysis

The impinger and filter samples were prepared for analysis and analyzed
for hexavalent chromium as described previously in this appendix in the
section on "Determination of Hexavalent Chromium Emissions" and analyzed for
total chromium content as described in the section on "Determination of Total

Chromium Emissions".
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TRAIN #4: CONFIGURATION AND SAMPLE RECOVERY AND ANALYSIS

Sampling Apparatus and Procedures

The EPA Method 5-type impinger train used met design specifications
established by the EPA. The sampling apparatus was assembled by Entropy
personnel and was the same as that described in the section entitled
"Determination of Hexavalent Chromium Emissions" with the exception that a
nominal 79-mm (3-in,) diameter glass fiber filter was used. Approximétely
200 grams of silica gel was weighed and placed in the fourth impinger. One
hundred (100) milliliters of 0.1N NaOH was placed in each of the first two
impingers and the third impinger was left dry. A glass fiber filter was
placed on a clean frit in the unheated filter holder located between the

probe and the first impinger.

Sample Recovery Procedures

The volume of reagent in the first two impingers was measured, and the
silica gel from the fourth impinger was weighed to the nearest 0.1 gram.

Sample fractions were recovered as follows:

Container No. 1 - The glass fiber filter was removed from its holder and

placed in a petri dish and sealed and labeled.

Container No. 2 - All sample-exposed surfaces prior to the filter
including the nozzle, probe, and front half of the filter holder were rinsed

with O0.1N NaOH and these rinses were placed in a glass or polyethylene
container. The probe was brushed while rinsing to remove any adhered

chromium., The jar was sealed and labeled.

Container No. 3 - The frit was washed with 0.1N NaOH and these washings

were placed in a glass or polethylene jar, sealed, and labeled.
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Container No. 4 - After being measured, the NaOH and moisture in the

impinger section of the sampling train was placed in a glass or polyethylene
container. The impingers and connecting glassware were rinsed with 0Q.1N NaQH

and this rinse was added to the container for shipment to the laboratory.

Container No. 5 - A minimum of 200mL of 0.1N NaQH was taken for the

blank analysis. The blank was obtained and treated in a manner similar to

the water rinse.

Container No. 6 - An unused glass fiber filter was taken for blank

analysis.

Sample Preparation and Analysis

The impinger and filter samples were prepared for analysis and analyzed
for hexavalent chromium as described previously in this appendix in the
section on "Determination of Hexavalent Chromium Emissions" and analyzed for
total chromium content as described in the section on "Determination of Total

Chromium Emissions".
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APPENDIX D

CALIBRATION AND QUALITY ASSURANCE DATA







CALIBRATIONS

All measuring equipment Entropy uses is initially calibrated before use.
Equipment which can change calibration is both checked upon return from each
field use and is also periodically recalibrated in full. When an instrument is
found out of calibration, it is so noted in the report and appropriate
adjustments are made to the final results. The equipment is then repaired and
recalibrated or retired as needed. Specific egquipment is handled as follows:

Pitot Tube - All pitot tubes used by Entropy, whether separate
or attached to a sampling probe, are constructed in-house or by Nutech
Corporation. Prior te their initial usage, they are calibrated using
EPA geometry standards. In general, if a type "S" pitot tube is
assembled correctly, and positioned properly in relation te the probe
nozzle, it will have an average Cp of 0.84. As long as it is not
damaged, it should not change its calibration. fThe recalibration
schedule for pitot tubes is related to the physical condition and
usage of the pitot tube, not a fixed time schedule. Each pitot tube
is inspected upon return to thé laboratory from each field use.

Dry Gas Meter and Orifice Meter - All Entropy meter boxes are
calibrated uwpon purchase and at least once every six months against a
secondary test meter (one calibrated against a wet test meter)
according to their usage history. Basic procedures are outlined in
the EPA Publication No. APTD-0576. The only differences are in the
choice of flow rates used and the volumes metered at each flow rate.
After each field use, quick checks are performed to ensure delta H@
changes of less than 5%. These checks compare the orifice against the
dry gas meter. If greater than 5% changes occur, recalibration and
repair are instituted.

Neozzles - Each nozzle is calibrated upon purchase, and
thereafter whenever it becomes apparent that the nozzle has become
damaged. Each nozzle is inspected upon return to laboratory from each
field use. The diameter is measured on five different axes, with the

high and low readings differing by no more than 0.004 inches as a
tolerence.

Temperature Measuring Instruments - After each field use, the
thermocouples or thermometers are calibrated against an ASTM precision
mercury-in-glass thermometer across a wide range of temperatures. If
the initial reading is not within + 1.5% of the absolute temperature
reading of the standard thermometer, the instrument is adjusted until
it is in the acceptable range.




MagnehelicR Gauges - After each field use, each MagnehelicR
Gauge is calibrated against an inclined manometer at three different
settings (low, medium, high) over the range of the individual gauges.
If the readings differ more than + 5% from the manometer readings, the
MagnehelicsR are recalibrated,

Barometer - After each field use, each barometer is checked
against a mercury barometer. ‘




cALstA'npN gY:i ). M@ON.., 10 METER BOX NUMBER: N m

BAROMETRIC PRESSURE (P_): jg.°z IN. MG

DATE: 1= 30" &

IN. HG

*DATE: *BAROMETRIC PRESSURE (PB) :

STANDARD METER NUMBER: /O / ZoS 7 COEFFICIENT (Yns”d P42

D-5

NOM [ NAL STANDARD DRY GAS METER METER BOX METERING SYSTEM
FL.OW
I RATE vgﬁvs TEMP. TIME :g':";-‘ : ﬁé V::LS;ME TEME.
() (Vog! | {Tpg) (0) ( AH) (Vp) (7o )
l cFM FT3 Cr MIN. |IN.H,0 FT3 ©F
I -l?ch FO l)0ino o.so 1 4 .3u71 I§
1 4. 2%l %o lwiop oo | 43631 ¥9
?-3‘5‘0| 3O 0,00 |o2-/0 g5l 26
Fose3l Fo i (2.0 | ¢ 662l 29
I 15-00?J o liwwioo l4-£n \Q_l;ﬂj_"d_i’_"_
I 19\-45’6: 2o ooy 450 /3-034' iyl
lf‘_ﬁ) : :
NOMINAL MZTER BOX METERING SYSTEM
FLOW -
| - B
) {Qp) COEFF. AHE@
I CFM CFM (oF) (YD) IN. Hzo
0.4 ©.990) | 1.5%6
I ' 0.9925°1/.526
0.7 l 099571 /626
l l - 10.99%( | /-6o¥
I [ 0075/ S8
I ' Jooly |58y
) l
) au [£3 s « 460) * g |~
kg = Pbo.o:‘\;e v a60; I— e':“ v, :] ‘
I Y., . Ve Ttz v 46C) * L | l
W Vgt (3, - 460) * (2w OH/L2.6) —
I— AVERAGE 0.993 1/358

g, W Gy, g, W




CALXBRATI(?N gyi U M%Nn | o METER BOX NUMBER: A/~ <™
DATE: --52_—,1-& BAROMETRIC PRESSURE (PB): 3_3@ IN, HG I
*DATE : *BAROMETRIC PRESSURE (P_): IN. HG l
STANDARD METER NUMBER: /(o/‘7-5\5“¥ COEFFICIENT ([Ypgl: ©.7% 7O
NOMINAL | STANDARD DRY GAS METER METER BOX METERING SYSTEM <
FLOW :
ORIFICE GAS
RATE vgfﬁm TEMP. TIME SE'KTI:G VOLUME TEMP. I
(@) (Vps! (Tpg) (0) { AH) (Vp) (7o)
CFM FT3 Or MIN., | IN.H,0 Fr3 Cp I
)2 .32l bF /O on \4:90 12.2%4 %6
a gl 6% lpieo tueso | 133091 29 I
o. ¢ ¢l ¥ lpianl 2 10 £.13\ 50
e+l 6 lioige 13-10 Rl ulih s I
0.y LL‘I.OOG- = o po | O SO 4ol ¢0
Leol3 2 lwioo loso | 4 BT SO I
NOMINAL METEZR BOX MSTERING SYSTEM
FLow FLOW | ORIFI cr I
RATZ RATE | FACTOR _
{a) {ep) COEFF. AHB
cFM CFM (oF) (Yp) IN. H,© I
e 0.9911 | )-&&
0.9592 | /. 925 I
o8 0.99% /. &3 &
' 0.9953| /. 32 I
o L,L 099811/ 796
] 0.995%\ /- 738 I
. tts+45o)'e-'2
azg v r::m::: Py ﬁ:.m ) [JW-J I
Yo " Vo T 1Ta T 480 T Ry l
-2 Vgt - 460) * (B, * aH/13.6) AVERAGE qulf‘ | / Y;L I
Df.6- l

ENTERADV




CALIBRATION BY: T vr&DpmalD ' METER Box Numser: A/~ #

P D (E-FL BAROMETRIC PRESSU s . HG

DATE Ic P RE (PB) 23_3 IN, M

*DATE: *BAROMETRIC PRESSURE (PB) s IN. HG @
- - 0.9780

STANDARD METER NUMBER: j O | 708 2 COEFFICIENT (Yool O=S&%d

NOM | NAL STANDARD DRY GAS METER METER BOX METERING SYSTEM

FLOW -
GAS TORIFICE GAS p—t
RATE voLtnve | TEMP. TIME | ge1TING | voLUME
o Y
-
(a) (Vpg) | (Tog! (9) ( AH) (vp) (7o )
cFM FT3 OF MIN, | IN.H,0 T3 OF

o.4 B20F! 4 000 | 0-50 lunds | I§
l noryl 69 ien lo.so lu 150 | 29
0.9 y.2921 694 1000l 2.0 |9 2601 &2
& 208 ¢ 9 o oo ld)d | ¥:-283 | FY
' I 124321 (.9 0 too 4. en 114-3%3 1 €2
I 12 g2% 1 10 ol 4§50 o u3o| ¢9
l,
- NOMINAL METER BOX, METERING SYSTEM
FLOW FLOW ORIFICE
I RATE RATE | FACTOR
_ {Q) {ap) COEFF. An@
I CFM CFM {oF) (Yp) IN. H,0
0.4 0.9962| /662
I 59948\ /b 82
0.¢ oot | /- 782
| /002 7\ 79~
I 0.0317 ¢ AH. | Ly = 4600 " 3 :
f 7 By T (g v 480) ' Yas " Vas
. . Yds "vds . (tdd--léo) A Pb
;.)} -d vd - (:d’ « 460Q) * (;1,= + AH/13.6) _AVERAGE / 000 /‘ 75

ENTROPY




CALIBRATION BY T T YW, METER BoX NumBER: A/~ %
DATE: 4 . 4 BAROMETRIC PRESSURE (P_): 29, 3.0 IN. HG l
*DATE: *RBAROMETRIC PRESSURE (PE) : IN. HG
STANDARD METER NUMBER: |0/ 7O S 7 COEFFICIENT (Ygpg )1 Qs Gry O I
NOMINAL | STANDARD DRY GAS METER METER BOX METERING SYSTEM I
FLOW
ORIFIGE CAS
RATE vgxfsuva‘ TEMP. TIME | serTING | VOLUME TEME. l
(Z) (Vps! (Tpg) () { AM) (Vp) (Top )
CFM FT3 Cf MIN. | IN.H,0 T3 QO
4.335 1 64 /0:ene> | gm0 L H-2u3 | 6 l
4310 1 64 (Oo0 1o 5O |1 230 ¥ 7=
g-Feq | 69 o oo |20 | ¥.570! 58 I
$.7939 | 9 Voop g0 g blol 54
|3 .00 47" 10 b S0 125y &+ I
12 4+ H 69 [0laa |u.g0 | 1o gedl P2
NOMINAL METER BOX METERING SYSTEM I
FLoW FLOW ORIFICE
RATE RATE FACTOR | l
{Q) (Qp) COEFF. LHE
CFM CFM {oF) {Yp) IN. Hzo l
L. sos? 1.5 77
1. 00%a 11586
Loiz8 ). kot I
Lo|52 | . S99
Loize | 1.eHl I
[.ol13l . w29
0.0317 ¢ Ak l-“es - a0y » ) | l
M‘.’b""a"“".._ Y, Y. J ||
_ e " Ve tz, = 460} * B, ‘ l
-4 vd L] “ﬂl - &460) * (Ph - AH/L12.6) AVERAGE l. D\\q l ) ) bog’ '
D-8
W WA — e, S & l




CALIBRATION BY: T. MDA e O METER Box Numscr: A/F

'BAROMETRIC PRESSURE (PB): 9. IN. HG

DATE : ﬁg -:.. |

*DATE : *BAROMETRIC PRESSURE (PB): IN. HG

STANDARD METER NUMBER: /2/ ‘%70 S 7

COEFFICIENT (Ypg):i_9742

NOMINAL | STANDARD DRY GAS METER |METER BOX METERING SYSTEM
FLOW _ .
RATE voine | TEMP. TIME | oerring | voromz | T
CFM FT3 Of MIN. |IN.H,0 FT? Op
0.y 4y | 65 ls0:00 lo.so ly.gza | sa
) 4.12.0 1 10 100 oo |4 lbd yd
9 Y &85 & ¥ ©lon 1 00 Y 43a | &35
o §273| 6y |wioo l2.00 |y -4yoley
2 2. %l 6% 000 4. .50 13.350] o
(- 12.95¢!l 6% 10:00 |u-5Q 13,5831 91
NOM I NAL METER BOX METERING SYSTEM
FLow FLOW | ORIFICE
RATE RATE FACTOR ,
{Q) (Qp) COEFF. Ane
CFM CFM (oF) (Yp) IN. H, 0
o o-409/ | 3.0l |1.009y]| [-620
‘ 0. 4027 13.021 |/.012F7 |/ b2s
0, 0 Yl |b-04f 1003y |/ bot
‘ 0. 8/79 16.059 0.999G | 1603
/ 2, [.2733 |9.4r2. |©-994%c |). 558
[.222% |9.42( |0.9920 |(-S5 #
Au w 0:0117 % AM [i‘_;g_s * 460) * °:|2
. (] Pb' (td-tdﬁﬂ) !d’ .vds
Yés - Vd’s b (“.d + 460) * Pb
et VT e, v ¢ (r, + 8H/13.6) - —
AVERAGE /‘Doz I /b?g
D-9

ENTROPY




CAL IBRATION EY: m Sbuﬁ

DATE : ]'z_!z-) ZES

*DATE:

STANDARD METER NUMBER:

METER Box Numser: __N-10

BAROMETRIC PRESSURE (PB) 298,20 IN. HG

*BAROMETR1C PRESSURE (PE) :

1oL 20S7] -

COEFFICIENT (Ypgh

IN. HG

0©.5542.

NOM INAL

STANDARD DRY GAS METER

METER BOX METERING SYSTEM

. FLOW _
RATE | vorome | TEMP. | TWE | Sirrine | vorume | O
() (Vag! | (Tog! (9) { AH) (vp) (To )
cFM FT3 Or MIN. | IN.H,0 FrTd Op
422 | @4 oo | 0.8 | 4122 4S
4,129 | 4 oo | &5 | 4160 70
B448 @4 0.0 | 2.} B4 | Gg
BAIZ-| oA oo | 20 | 8478 70
\2.9171 ¢4 10.0 | 4.8 |\Z2.D\| 57
23\ | A 10.0 | 48 |12.62] &Y
MNOMINAL METER BOX METERXNG- SYSTEM
rLow FLOW | ORIFICE
RATE RATE FACTOR
{Q) {ap) COEFF. AH@
crM cFM (oF) (Yp) IN. H, 0
0. 432 2.9 /0020 /.567
o 4/ 3.0 |09969| /. 635
0,?9[ 6// /0010 /1547
0. f¥ L./ 0/998Y4| /.58
], 29 g.| /.006Y | 1.629
/.29 g.2 L,oo4 |]1.620
©0.0317 * AH (:s+4so)'ez
°W?ﬁmWPtﬁﬂ
Y--&'Vd.s'(td*-Qso)’Pb .
- R vd . (t‘.ds + 460) * ‘Pb + AH/L3.6) AVERAGE /‘OO Z /‘ é S__
D-10

ENTROPY



CALIBRATION BY: T m®nu5 [0

DATE: 2 ~1§ -84

*DATE :

METER Box Numeer: A/ ~J4/

BAROMETRIC PRESSURE (P ): . IN. HG
(Pg): 29.3 IN. H

*BAROMETRIC PRESSURE | PB) :

STANDARD METER NUMBER: || 2o .« 2

AE, w
e Ph.

Y

!d-v

d

ds

0.0317 * aH
* (t, + 460)

v

IN. HG
o'

779049

COEFFICIENT (Y, )i O-FEFS

NOMINAL | STANDARD DRY GAS METER |METER BOX METERING SYSTEM
maTE | vane | Toe. | TiME | Sorres | vorae | TP
(@) (Vos) | Tog) | (o) | (amy) | (vp) | 7o)
CFM FT3 Op MIN, | IN.H,0 FT3 Of
2 Loyl 44 0on loso | g 204l 79

y-12%] ¢ 9 lweo lo-so L 19Fl 29
a‘c? F-2831 9 10 pn 2. 10 ¢ 26| B

g-23¢! &9 0nan 12,00 s . 2851 53
/;l 126Gyt (9 000 a5 112-496 | $6

12-59¢1 67 Qe 420 |2 -Sox] ¥ &

as

(e + 460) * @ 2
- ----—.—-.._d L]
Yds vds

L ] ‘ -
(td + 460) Pb

PR

+ 460)

. (Ph + 8H/113.6)

Nlc:ﬂ_, I\H'IAL METER BOX METERING SYSTEM
mave | Tro¥ [emiice
(@) {ap) COEFF. | AH@
CFM CFM (oF) (Yp) WL, H,0
0. 929% 1 /-6
0.4 0.9785 [/ 723 |
0.9934 | /. goy
0.§ 0.992G | | f04
: [ooLs ). 74 ¥
AVERAGE 0993 /7[0

D-11

FNTRNADV




c.Ax.:BRATn_:N'B'ﬁ /1/'/“—/ " | METER BOX NUMEER: gﬁg -
BATE : 3,!1_242 BAROMETRIC PRESSURE (P_): 24, 1N HG
"pDATE: 'mmumfmc PRESSURE (_PB): . IN., HG
STANDARD METER NUMBER: 10117057 COEFFICIENT (Ypsit G 14O
NOMINAL | STANDARD DRY GAS METER METER BOX METERING SYSTEM
FLOW '
g GAS
RATE vgtﬁw_'-'. [ TEMP. TIME :g'!.":ll:; VOLUME TEME-
(Q) (Vps) | (Tog! (o) { AH) (Vp) (7o)
CFM FT3 Op MIN. | INJH,0 T3 Cr
| 409 & | (9+00 | 0.co Lt | 2
djo | eg | 19:0 = | uoael 90 ).
<.011 &4 0001 210 3401 LD
dodrl LS 0wp | 2. %3824 192
[2.4Z7 3.4 000 4 %0 tZ. 30| 27
72,2851 (9 1900 4.8 bo.s48l 0L
\ \' I

NOMINAL M=TER BOX METERING SYSTEM
FLEE FLOW OFHF'XC-E
RA RATE FACTOR _
{Q) (ap) COEZFF. AH@
erM cFM {or) (¥y) IN. M0
p.aeg| ). b%0
0.97%6| [ L7
l 2.9a59]| I.¥07
l 0. 9935 1. %02
| loatle | 1767
. \ 1063 |1.764
- tz < -~ 48Q0) " @ 2 ‘
’u'vu""e"“"'a \ \
- \1‘l - tt“ - 460) * "h - an/ll.6) AVERAGE O qu| | . ‘Iqq
D-12

p— - — v S, Wy,




NOZZLE NUMBER: /0 {

Date |Initials| Dia. 1] Dia. 2| Dia. 3] Dia Dia. 5| Average
\-3-Ze[ TR [z |- 94 | 17( [0l .72 [0 72
083144 sT |./7/ l.170 1 .723 |.r70 | .172 |0.77/"
3-9-9¢/ | THC 73 | e | 7Y | LY | 073"
3[1909¢ | T A13 .ug [hd [0y (.o jo-(13”
2-5-39 |rr m YR NEE: o |t2e DYy o /7y’
| 3-26- 45 | MEA 9 72 7! 1. 5 0 b.i70"
0.23.85| Gme - 174 178 1773 177 176 [ ©.17S
2-13-8b| 3DE 478 1 179 | g7 | 177 U728 | o177

D-13

NTROPY '
ENvmnNMENTAus‘rs,th:.




NOZZLE NUMBER: 103
Date |Initials | Dia. l1[ Dia. 2 Dia._3 Dia. 4| Dia. Average
U-30-82| 1WA | 194 |. 194 |.123 [. 172 | .14 [6173"
8-3,-83| ST S22 | /20 | /03 |72 | /P2 o202
3-5-94 | TWC /72 | /75 | /7Y | /72 | 72 | 2/73”
Sw[E e [\ [0S T 173 [ Nz [[[73 [8713"
7-5-59 |\ T T M L2 7 A2 L1227 A5 WEXs o AD8 !
335 35 | mew b4 69 JI70 | 71 gh) 0. 170 "-
10.23.8s| GM& 176 7S 173 176 177 b. 175
2-13-86| T |79 | 178 | 978 4% | a8 lou77 i
|
D~14 I

E NTRQPY

NVIRONMENTALISTS, INC.




I EE EE T N N O e

NOZZLE NUMBER: ,0 4‘

Date |initials{ Dia. 1| Dia. 2| Dia. 3| Dia. 4| Dia. Average
113091 TL#h | -243 |.240 [-2q| |.24| |.242 |9-24]
1-2-83| Plo |.244 | .294S | 246 | .24k |.244 10-245"
g-3-83| ST 243 | 244 |.243 | 243 |.2¢44 |0.2¢43
3-9-94 |INC 29y | 298 | 294 | 248 | 249 | 0.2YS
7-5-59 \rTm x| 24y 24y | L2ys L2Y3 o. x99 ”?
32895 | Jb¢ 266 | .28 >5¢ 1,259 | 289 10.256"
7-3-85 |INEDS | 249 | 249 | 249 | .24) | .249_[0.248
16.23.85 | &ML .25z | - 2%2 2% | 252 | . 293 0.253
2-13-86 | JDp& 259 | -258 | .258 | 2585 | .25 0.25 7

D-15

E NTROPY

NVIRONMENTALISTS, INC.




NOZZLE NUMBER: /Oé

Date |Initials| Dia. 1{ Dia. 2| Dia. 3] Dia. 4| Dia. 5| Average
I-30-8Y TWE |. 249 |.248 |.247 |.24b |. 24 9 0 248"
2-2-B3| PLo 247 | 251 | 250 |.252 |.252 |p.25/"
£31-83 ST 1.248 |.246 | .246 |.247 | .245 |, 244"
3-9-99 \TWC' 298 | .as/ | 250 | .949 | .as0 | 0.as0’
2599 \I"'T A7 294 LS 2 L2 50 2 9 .29€ az.fo_f’

2595 | Tas 250 1249 |4y | 299 | 247 lp 298"
-ho-gs | SFT | 245 246 240 | 247 | 245 |p.2 4"
16.23.8%] GUe - 249 251 249 | -2s0 | .25 |6.250
2-13-86| TpE . 280 282 | .249 | 280 | .25] |p.250

TROPY

==

NVIRONMENTALISTS, INC.

D-16



NOZZLE NUMBER:

108

Date |initials| Dia. 1| Dia. 2| pia. 3| Dia. 4| Dia, 5| Average
U-30-42 |- 70 A | 306 |.303 |. 305 |.306 |.306 |0-305"
8-3/-83| S7 |.305 |.308|.3/0 |.309 | .B0s |0.307.
3-9-g4 |NTWC 304 | .304 306 | 304 | 3085 | o305
2-5-5y | T AT 202 |. 204 | 306 | .04 1306 0. 306
3-2695 | bt 297 | a8 A6 e 9% | 0,29
10.23.88 | GuUL « 296 -300 291 - 299 298 | 0.298
2-13-86| TDE . 30| . 300 .02 .30/ .303 0.30|

E nNTROPY D17

NVIRONMENTALISTS, INC.




NOZZLE NUMBER: SO 2
Date |Initials| Dia. 1] Dia. 2| Dia, 3| Dia. 4| Dia. Average
228 | ST |d52 | 151 | /% |./3Z |.J%0 | O.j5
%17 -3t Mh S ATD WAL ey, 1< o182
3-25-95 | Jbg J53 152 159 U5 | sy 0,153
2-)9-56 | TE L I5¢ /85 | 157 /65 | /183 |p./55
NOTE: Aall diameters meaéured in inches.

D-18

E NTROPY
NVIRONMENTALISTS, INC.
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A NN SND GEE BN BN BN N BN E BN N BN I BN BN BN Em Em

NOZZLE NUMBER: 5077

Date |initials| Dia. 1| Dpia. 2| Dia. 3| Dia. 4| Dia. Average
11-7-92 | 57 | .3%01 | .30z | .303 | 304 | B0z (0302
2 -12-%4 | mad -%00 o 4 %07 . %) 0. 302
7-15-95 | M 299 300 291 320) | 297 | 0299
3.25-¢5 | At 301 30> 300 | 353 | 4303 | 6.302"
2-19-80| JE 3¢5 | 303 | .30z | 304 |.308 |0 304
NOTE: All diameters measured in inches.

Em-nnnv D-19

NVIRONMVMENTALISTS, INC.




NOZZLE NUMBER: 508

Date |Initials| Dia. 1| Dia. 2| Dia, 3| Dia. 4| Dia. 5| Average

[2-2-6v| ST |.306 |.303 |.3205 | 204 |.306 |#305
[-14-83| PLO _|.3p% |.309 |.312 [.3/0 |.3/2 lo-3/0
2-3-841 PLo |.31o |30 .30 | . 308].309 (0-3)p
5-1134 | Mpy B b .31 S 312 | .32
249-p6 | TE .313 85 | .3 .33 | a1z 10,373

— 'y Em ..

W
R

NOTE: All diameters measured in inches.

NTROPY Do) .
E NVIRONMENTALISTS,INC.



NOZZLE NUMBER: 502

Date |[Initials| Dia, 1| Dia. 2| Dia. 3| Dia. 4} Dia. 5 Average

20-8e | ST |30 | 308 | . 308 | .3/] 305 | 01309

-1 | Mo .Zob %04 . 305 .30 308 | 0. %%
33895 | 74 30y 304 YL, 305 1507 v, 304"
2-19-96 | TE . 313 .31 .3/2 .31 =i, 0.3(2

NOTE: All diameters measured in inches.

NTROPRY D21
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NOZZLE NUMBER: xor:

Date |Initials| Dia. 1| Dia. 2 pia. 3| Dia. 4 pDia. 5| Average
g o7 | %> | g3 [ ivm ke | (9310082

4783 | OLo_ 187 | . 184 |./85 .18 | ./t 086 "
“"lg"gﬁs PLO 'l87 .’87 . -'P\? ‘lNﬁ .(&7 o.‘a?h‘

3-9-¢94| Tne | 194 A€7 | ags | 196 ey | 098"
7-6 - 94 | = 1 86 187 18b 190 U85 10.180
1023-P4 | AT jes | g1 |18z | 181 | -18% |018Z
10.24.-85 | GC 185 | .184 186 183 | 184 | ©.184

2.13-86 | Tm°D. | 180 | 178 | )80 | /79 | .178 |0.J79

NOTE: All diameters measured in inches.

oY D-22

ENVIRDNMEI\ITALJBTB.INC-
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NOZZLE NUMBER: ' /70732

Date |Initials| Dia. 1| pia. 2| Dia. 3} pia. 4| Dia. Average
[2-2-52| ST |. 1§/ J&( L1 | (e3] . 179 10.gl”
4-7-83| PLO 19z - 184 | . 18L 182 | .18/ o-/az,"
4-6b-93 | pLo 178 | -t& .78 .29 .75 |o479”
I[-]8-83 FLO JR2 | _4pl AN 18l AL | oWRl”
3-9-@f|IJWNC - |-.191 | .19 | .19/ Jgr | ko | ougl”
7-6-84 |TTm 431 479 | a1 18] JSl  1o. /80
1023-84 | ATV 174 16 | T3 A3 | 174 | o074
02485 | &c (76 177 174 277 | 176 | 0176
2-13-86| T.7M4D. | . )67 17] 171 J68 | . 168 | olbld
NOTE: All diameters measured in inches.

E nNTRoey D-23
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NOZZLE NUMBER: 4—-6 -

Date |Initials| Dia. 1| Dia. 2| Dia. 3| Dia. 4 "Dia. 5| Average

2784 ST |LI1Z2] |2 |lze |24 | lze |01y
u/n/{’s T i35 s el Ly 725 | pidl

NOTE: All diameters measured in inches.

E NTROPY D-24
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NOZZLE NUMBER: 5"5

Date |Initials| Dia. 1| pia. 2| Dia. 3| Dia. 4 pia. 5 Average

2794 | ST | & | 1p+ | 194 | /84 |./85 |0 164
454 | R 1. /85 1145 1704 | 184 | 144 10184
b/‘}v/% T/ 190 19 .15/ 19/ 190 1 i.19C
NOTE: All diameters measured in inches.

E NTROPY D-25

NVIRONMENTALISTS, INC.
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—THERMD O e

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

TRIC PRESSURE: o259.5 0 DATE: ~J-20-86 CALIBRATED BY: _ 77 I
RCURY- IN-GLASS REFERENCE NweER: /96 / 85/ AMBIENT TEMP. : Gb
A < I
CAL IBRATION | POTENTIOMETER | THERMOCOUPLE/ | REFERENCE MEAN HERMOCOUPLE / IB
SYSTEM USED | 1.D. NUMBER THERMOMETER | THERMOMETER TEMPERATURE  [THERMOMETER .5
1.0, NUMBER TEMPERATURE OF Hg COLUMN [TEMPERATURE
To (°F)|T (°F) Tq (°F) Ty (OF)
fy oL s0% -t oo Y10 J 20 Heo 115 <
' | 0o% (-1 4a 0 Y10 ) T Yo/ | g &
| voS L2 dou | Y10 /(2 2o | R T
| 013 7-2 oy YD /26 394 1.6 Y,
\ 0/3 7-2 doo Yo [20 3 94 /.l %,
\ 0/3 7-2 Yoo Y0 /2 3 9¢ /R
o0S s/ Y4o0 O VA Lo/ [.D37
nos St oo YD /22 /00 [.1 5’
06 S -1/ deo | 4p9 /2 P B
o3 b3 #e6 | 410 /b 376 |l %
0l ¢-3_ Zag Y10 /122 39 XY Wi
of3 b-3 Prx 4049 /24 393 1<
| o0s. b=/ Lo Yo /0 39 L] %
| 00% &=/ 400 |4D P 39§ 1. s
0d S b~/ o0 ) ) T 299 .}
o3 -/ 400 Yo "6 39¢ ] %
013 7-/ Yoo ¢10 /22 39 L7
ord 7=/ “#as | 410 [t & 3%7 v ¥
005 -6 dao |40 /78 Lo [ .OB %
06 S 6-0 doo 40 12 o/ 1. e /e
00 ¢~ (s~ doo [40 X o/ ¥ I
\ 013 57 #oo__ | YD /1§ 1 39y 1.22.%
\ 0r3 57 dae | YO 7= 3795 % Y2
l o3 s=7 “oo | qio 129 395 i D
0 0S 4-10 oo | 41O /7Y 379 .26 %
, 6o S Y10 Hdoo | 410 1ty o 2m %
/ 00N =16 |- doo  |4ID 734 fo3 .
N/ 0r3 -5 4561410 J1¢ 3725 [ 3%e
h 03 H=S doo |40 (1Y Yoo K W
0/3 Y-S | od Y10 /o ¥ Yoz~ L W
CORRECTED TEMPERATURE = To = Tg + .00009 (Ty-20) (Tg=Tp)
TEMPERATURE DIFFERENCE = AT = [(Tc,OF + 460) - (Tt,OF + 460)] x 100 <1.5%

Te °F + 460

D-26

ENTROPY



TEMPERATURE SENSING EQUYIPMENT CALIBRATION DATA

l fo«zrmc PRESSURE: X y70 DATE: oJ2-25-¥6 CAL IBRATED BY: 77
l [ERCURY - IN- GLASS REFERENCE NUMBER: 20/2 45°( AMBIENT TEMP. : 64
/‘E 8 s
CAL IERATION | POTENTIOMETER mzmncoma/ REFERENCE MEAN [THERMOCOUPLE / ATB
: SYSTEM USED 1.0. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER f_l.s‘l.
/ 1.D. NUMBER TEMPERATURE OF Hg COLUMN [TEMPERATURE
I T, (°F)|T, (°F) Tq (°F) Ty (OF)
Bojling Warwe cos b2 2/0 Ea L 2 24/ 15 %
I ' 1 cos” L-2 z/0 o2 /12~ 2/3 15 P
005 (- < 270 212 110 2/3 IS D
013 7% 2/0 A /¢0 2¢ 7 45 %,
I ©/3 7-2 2/0 > 2 /12 219 XA
o!3 72~ Zio > 2 /10 270 -2 %
| 005 h-3 2/0 2 2 ] 20 2/z 2
I 0% 43 240 2/ B [0 21z )
005 ¢ -3 2/0 PP /(o 2t 2 o
o0r3 S=1/ 2/¢ 221 120 21/ 15 %
I 0/3 s=// 240 TN /l0 2.1/ VAV
G613 S-/1 210 22 /20 2// 15
o00% G~/ 2/0 32 /10 Y Vi
I 00% G-/ 2170 pay /ee 212 o
00S b=} 2r0 Qi ) 2,2 P
0’3 7~/ 2/0 212 /t5 270 ExA
I o3 7-/ 240 2 /20 214 3% |
0/3 7-/ 20 ziz| (1% 270 s
co$ S5=7 246 i1 /(0 2/2 o
l XD S=7 2140 “z 2 /16 24 2~ 0
ag s S-7 270 =y 176 2/2. D
ol -0 210 > 2 /(0 : 2/ A5 ey
. o/(3 b0 210 X2 /16 272 O
013 (-0 2/0 Zl A 2/~ o
0o¥ 4~/ 0 2te 22| 00 z/3 15 %
l | 0 0% drl 0 210 7l 2 2 2/3 5%
, : NoS Y18 z2/0 21 24 273 /5 %
\ |/ 672 -5 2/0 |12 /t6 2// 1S %%
I / 605 -5 270 o >~ (1 2¢/ 15 %
- or3 -3 2/0 24T (ro 2/ - 15% |

l CORRECTED TEMPERATURE = T, = Ty +°.00009 (Tg5-20) (To—Tp)

l TEMPERATURE DIFFERENCE = AT = [(T¢,9F + 460) - (Tt,°F + 460)] x 100 <1.%%
Tw,OF + 460 -
Cr

l ' D-27

1 ENTROPY




TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

Tc.OF + 460

D-28

ENTROPY

TRIC PRESSURE: of 250 DATE: o2~ 3/-§6 CALIBRATED BY: ¢/
RCURY - IN-GLASS REFERENCE NUMBER: /96185 ! AMBIENT TEMP.: G é
R S
CAL IBRATION | POTENTIOMETER THERIDCOUPLE/ REFERENCE MEAN THERMOCOUPLE/
SYSTEM USED 1.0. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER
1.D. NUMBER TEMPERATURE oF Hg coLUMN [TEMPERATURE
_ Ty (°F)|T. (°F) Tp (°F) Te (OF)
ToE ey oS 7-2 3 34 LG 3/
' ne s 7-2 EX% 2,4 (¢ 3/
=0 _5_' 7-2/ g L][‘ 3‘% _é_é 3/
013 5=/ 3 3¢ A 3/
0/3 s- /) 3¢ 24 b6 3/
03 <-/1 3¢ 3¢ 64 3/
oo s (=3 3¢ 24 A 3/
0o S b3 34 3Y ¢ b 3/
0l3 ¢~/ 3¢ 3y 66 3/
0r>d 6! 3¢ 34 ) 3/
013 /) 3¢ | 34 ¢b 31/
pos (-0 34 3y ¢ b 3/
00¥” (-0 34 24 6 b 3/
00§ G0 39 34 Lé 3/
0/3 37 3 34 A 3/
o3 5=7 3¢ 34 &b 3/
or3 S-7 3¢ 3Y by 3/
60> -5 X 3 A 3/
00y U=5 3¢ 34 ¢l 3/
' 60S g-5 34 24 bé 3/
'a 043 b~ ¢ 34 2,4 ¢ 3/
| 013 62z 3¢ 34 ¢l 3/
0/3 (-2 34 3¢ $6 3/
0aS 4~/o 3¢ 34 66 3/
00 S Y4-10 2 34 A 3/
\ 06 S 410 3¢ Y Lb 37/
] 03 7/ 34 BY A 3/
U/ 0/3 7-7 3¢ 34 b6 3/
' 0/3 7-/ 3¢ 34 b{ 3/
CORRECTED TEMPERATURE = Tp = T +-.00009 (To-20) (Tg=Tp)
TEMPERATURE DIFFERENCE = AT = [(Tq,°F + 460) - (T, OF + 460)] x 100 <1.5%




I BAROMETRIC PRESSURE : 0?? 49

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

DATE: &"&/'Pé CAL IBRATED BEY: vl
l MERCURY - IN-GLASS REFEReEncE nweer: /96/ 8N ) AMBIENT TEMP. : A
R s
I CAL IBRATION | POTENTIOMETER THEF&IJQOUPLE[ REFERENCE MEAN [THERMOCOUPLE./ ATB
SYSTEM USED 1.D. N\LUMBER THERMOME TER THERMOMETER TEMFERATURE ITHERMOMETER iI.S'I.
1.D. NUMBER TEMPERATURE OF Hg COLUMN [TEMPERATURE
I To (°F)|T. (OF) Tm (°F) Ty (°F)
1\ Tee Bortf 003 G-l 3¢ 5y A 3/ KA
I ' 00 3 = Y 24 G b 37/ el %
0a S G- lo 39 3y ¢ b 3/ ol Of
o/3 /-5 34 24 ‘b 3/ ol %
l 0/3 Js 3¢ ~d | 46 37 ol
013 =S 3¢ 34 ¢ 3/ bl %
00S 4~/ 3¢ | =y ‘6 3/ 6] %%
i TS 4 34| A 3) ol %
0o d-) 3¢ | 74 ¢é 3/ Gl To
673 Y 4 3¢ 2 ¢4 2/ 2
| o[3 P 0/ T 2 N I Y 3] o[ 7,
0/3 -4 3¢ 3 X 3/ | %
. X=X q-= 34 2 b 3/ ol %o
l 0os Y 34| >4 A 37 4 o,
. 0d5 Y- 3 LY e 31 Y o
| 73 -3 4 | 34 A 3 J T
| T o/3 73 3L 2 A 7 e[ Yp
D \ 0l3 “=-3 Rd | BY Ll 31 Gl %
: 01% L2 34 Y A7 21 o] Sfp
I O3 g2 34 5 &l z( L6l %%
917 $-2. 34 | o4 e xdi o | Th
00g 65 34 | 24 Gl 21 o] %
l 208 4.5 24 | Hd Gl 32 W 7n
205 (=S 24 | DU bl 32 .Y o
'l \obf/z/ {‘7-:{ A2 X
O zaoked 2 7X7
bIx_ /RN /ﬁ
‘ D05 eee] 3d | HH L 3 G %
I \|/ 208 7.1 34 | oY A 32 Y
M 005 9.1 zd | B¢ 66 22 Y %o
l CORRECTED TEMPERATURE = T¢ = Ty + .00009 (Tg-20) (To-Tp)
I TEMPERATURE DIFFERENCE = AT = [(Te,®F + 460) =~ (T,°P + 48a)] x 100 <1.3%
Tc,°F + a60




.

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETRIC PRESSURE: 1.9, 4¢ DATE: 2 -2 |-%/> CAL IBRATED BY: Aré
MERCURY - IN- GLASS REFERENCE NUMBER 1961 85 AMBIENT TEMP. : 66 ~61 I
CAL IBRATION | POTENT IOMETER THEFHDCOUPLE/ REFERENCE MEAN 'I'HEMOUPLE/ A
SYSTEM USED 1.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER il.!“-‘
I.D. N\UMBER TEMPERATURE OF Hg COLUMN [TEMPERATURE
Ty (9F) [T (OF) Tp (°F) Ty (°F)
[CE RATH 013 -4 34 2 & =
' 03 g-d- 2¢ 24 &7 = el '
Q)2 whals 34 34 67 2L ,9(7;
90¢ 74 24 | B4 ¢ 3 .bl
20 9215 34 ! &7 21 2
208 7=la Bk 24 61 2 .e: P
005 20-¢ 34 | 24 &1 32 NN
0o 20-5 3¢ | 54 61 2L Y I
00¢ 20 - e | ¢ b7 22 Y4 Y
e 150l 3 | a3y ¢1 3 Lol
Qlz [50]) 24 Y 67 3] ol !
ol3 [SO1 34 | -BY 61 21 O
00 ¢ F—x 2 %4 ¢ 3/ Nl
0@ s 7-¥ 2d 2y £7 3( oa &
00¢ 1oy 24 | 3y i 3 bl
210 20-3 3 M er) 2 aal o
212 20-3 24| 3y Gé k| \u
003 20-3 24 | 3 66 2 . /
ans 20 -4 34 | Y A 3] -w!
205 20 Sd- | DY 2 32 a1
205 204 2d- | BY &b 3 | el Y
0/3 /2297, 25 | A5 65 k{9 Om_
217 Ul =50 25 25 68 by ét
017 lh=-S0 3 | 35 Hs e 24 o_ -
00< e 3 | 55 &< x2 4
Hog b-st ze& | 25 6L 33 Y |
085 G- | 2RS _6S 33 . 9.%
013 15—/ 3¢ | 23 A 3 R A
912 )&= 2( |25 bl X4 .L_g'
0]3 LS 3£ 3% A" 24 2
CORRECTED TEMPERATURE = Tp = Tg +-.00009 (Tg-20) (To-Tp)
TEMPERATURE DIFFERENCE = AT = [(Tc,®F + 460) - (Tt,OF + 460)] x 100 <1.s%

Te,°F + 460

5 _ D-30

ENTROPY




TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

I BAROMETRIC PRESSURE: 2 7 40

patE: o2 °2§ Fé. CAL IBRATED BY: 7.
l MERCURY - IN- GLASS REFERENCE NUMBER: _ /76 /5SS / _AMBIENT TEMP. : 67
A s
l .CAL IBRATION | FOTENTIOMETER | THERMOCOUPLE/ | REFERENCE MEAN THERMOCOURLE/ |  ATB
SYSTEM USED | 1.D. NUMBER | THERMOMETER | THERMOMETER | TEMPERATURE [THERMOMETER <1.85%
1.D. NUMBER | TEMPERATURE OF Hg COLUMN [TEMPERATURE
I T, (°F)|T. (OF) T, (°F) Ty (OF)

Mo JFL oos Y- 4oo | O | r22 357 .49 %
l ' { oo 5" s Yoo | LIO9 726 359 105 %
0o S - Hoo oAq 126 357 S %
013 W-s 4s0 | YID (22 397 WEE]
I 0/3 Y- 3 Yoo | HO9 126 329 (1= %
0/3 o-5 doo | MD4 /26 277 LS 24
005" 4-3 Yoo | Y04 730 377 L15%
l oo S ¥-3 4Hoo o4 /30 377 1.1S 0%
005 4.3 “Joo Yo a /30 378 [.27%%
or3 -]/ Yoo | YDA 130 F¢ .S %
' I 0/3 -/ o0 1014 /30 297 ). 23 9p
0r3 4-/ #os | YDA /30 t A% .S %
oo ¥ L-b oo yod / 30 o/ .92 Y
l Y- ¢l “ao 03] /39 <loo .04 %
oo e-G 4pao |{CA /30 Yoo .04 %
03 J-z Yoo | 404 /130 395 Ldo] T
I 013 Y-z 4oo o4 /3o 3295 l.to [ 95
YE Y-2 #o0 | MO /3¢ 395" Lol %
ooS G6-5 Yoo | D9 /28 Yoo L.oY %
I 0% -3 400 Yoq /30 62 e %
| 0os 65 %00 | 409 /30 “dof 212-%
©0r3 g-z “oo | 4D9 12¥ a0 L.0OY %
' I /3 Q-2 /00 Hogq /30 /o3 109 %
' 0/3 g 4oo | Yo4q /30 43 b9 9n
o0as [ woo | HID /20 379 22
' I 00§~ 7- Y %00 | LD /20 3797 L2726 %
005 - “os | 409 /26 o0 .04 %
or3 7-7 “#o00 | YD 120 399 L2 %
l ' \l £ 0/3 7-7__ | 400 dio ;20 NeX: '-'5%1
A or3 7-7 Zoo | Yoo | /26 i .04 7,

I CORRECTED TEMPERATURE = To = Tg +- .00009 (Tg-20) (To-Tp)

l TEMPERATURE DIFFERENCE = AT = ([(T¢,°F + 460) - (Tt,°F + 480)] x 100 <1.5%
Tc,OF + 460
. D-33



TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETRIC PRESSURE: o9 ¢/ DATE: a.?-Jj-fé CAL IBRATED BY: 7~
MERCURY - IN-GLASS REFERENCE NUMBER: / %4/ &5/ AMBIENT TEMP.: (7
A b}
CAL IBRATION | POTENTIOMETER | THERMOCOUPLE,/ | REFERENCE MEAN THERMOCOUPLE /
SYSTEM USED 1.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER
1.D. NUMBER TEMPERATURE OF Hg COLUMN |[TEMPERATURE
To (CF)|T. (°F) Tm (°F) Ty (OF)
AT 0 4L 605 Tt Y “4eq /30 2oz
i / cos 7"’4 &0 Yeq /30 Y
l 09% 7-¢ “4o0 | 4o /28 doz
| Or3 26-35 200 Hpe /30 Yoz
| or3 20-> Hoo U9 /30 o
| 0’3 za-S oo Up4q /12§ doy
| 003 o/ oo Ho9 /30 272¢
00y /60) o0 | Mog /34 256
00y o/ oo | Hoag /2¢ 2%
or3 7-& 4490 Yoa /3¢ 3?77
' or3 2-¢ Yoo Yo /%0 4o 3
| or3 -8 490 | o4 12§ “odf
[oX:5Y A Yoo Loe /28 39¢(
goy 20-6 oo | UpQ /30 3%7
! 0os” 20-(, Joo | Unq /2 ¢ 397
; Qs3 So- 3 e | HOG 128 376
i 0/3 20-3 oo | Y09 /30 Joy
i 0/3 20-3 #4o0 | Yo /28 Hok
i pos /S oo 4eq /30 “Hal(
: 0p% /S-/ oo | 409 /29 Hof
: gos t5-/ Hoo | Yoo /2§ ol
i 6!3 /=50 400 Y9 /30 2/00
i A [e-5D Yoo | Upa 1 2.€ ob
i 03 Lle=ND oo oY 128 Ys0
i 00X /- ST “oo | 404 124 Hoo
5 00y /-2 #oo | Y1 128 9>
l 005 /-5 2 Yoo 1409 /26 399
, 0/3 o= Y 400 Yo9a /2% Yoy
\ 03 b-¢ 400 | YpQa [2¢ S0
' /3 A oo Ho 9 /24 7

CORRECTED TEMPERATURE = T. = Ty + .00009 (Tg5-20) (To-Ty)

TEMPERATURE DIFFERENCE = AT = [(T¢,OF + 46a) - (Tt,OF + 4860)] x 100 <1.5%

Tc,oF + 460

D-34

_ ENTROPY




I P()Juuﬁa W3 730N

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA -

_ IBAROMETRIC prEssure: 0% ¢S oate: Z-3-86 CAL IBRATED BY: %
lm:ncum- IN-GLASS REFERENCE NUMBER: / 76/ £S5/ AMBIENT TEMP.: _ (6 ]
] R <
CAL IBRATION | POTENT IOMETER THERI«DCOUPLE/ REFERENCE MEAN ITHERMOCOUPLE/ ATB
SYSTEM USED 1.D., NUMBER THERMOMETER THERMOME. TER TEMPERATURE [THERMOMETER il.s"l-
. 1.D. NUMBER TEMPERATURE OF Hg COLUMN ITEMPERATURE
l To (9F)|To (OF) T, (OF) Ty (OF)
T OrL 00S /S-S0 Zeo | 404 /26 39¢ .S 9
i 0o /S-S0 | #og | Y04 | 730 365 L&l %
0Os /S-S50 400 | U04 /26 3¢5 Ll %
0 /3 S- ¥ 4oo o9 /12f > 2% %
' or3 s- £ Hoo _1Yn9 /130 e oG Yn
' 013 - ¥ 4oo | UpQ 12{ 49 LIS %
oo¥ G-/ Yoo | Y04 )28 379 [ie 9%
' 005 b1 oo 1oL /30 Yoo Lod 9
_ 6oy Al Hdop |404 /130 Loo LOY %
or3 §F-50 Yoo __ 14019 /28 Jt/ 2.3 %
[ 213 g-5o Yoo | 6109|130 2% L%
©/3 g-50 oo | 409 /3¢ 43 129 9n
| oos 9-7 Yoo |H1D /20 297 149 %
I 005 9-7 400 HiD /2.2 295 1.26 %
. ooS 2-7 Yoa 409 126 35Y .27 %
' 0/2 3o0-Y doo | YD {20 4o 0
I 0/3 30-¢ Yoo vip (22 Yrs” C7 %
- 013 30-Y Yoo | o4 /24 A 1.9 %
8 0o% (23 4oo | YiD /20 4o S e 7,
I 0oy 2~5 o6 o4 /2% do 3 RN
00% /25 400 Clo9 /30 wdemtlo T | .21 %
_ 013 /7~ 3 #00 410 /20 | dzsT \ 72.%
l 0/3. //-3 oo Yo4 'z¢ 28 LY %
013 /-3 400 | Yoa /30 “zs L.gY 7o
- \l/
| 7
. CORRECTED TEMPERATURE = To = Ty + .0000% (Tg-20) (To-Tp)
. Tmmwm DIFFERENCE = AT = [(Te,OF + 460) - (T+,OF + 460)] x 100 <1.5%
’ T..°F + 460
: - D-35 ’




mTEMPERATURE SEZNSING EQUIPMENT CALIBRATION DATA

=AROMETRIC PRESSURE i o ? /? DATE: 3'/4["514 CAL IBRATED BY: 77

MERCURY - | N+ GLASS .REFERENCE NUMBER: /9% / g5/ BT TN D

CAL IBRATION | POTENTIOMETER ( THERMOCOUPLE /Y

REFERENCE MEAN __"THERMOCDUPL =

--__ﬂ--

SYSTEM USED 1.0. NUMBER THERMOMETER THERMOMETER TEMPERATURE T
TEMPERATURE OF Hg CoLuUMN CTEMPERAWRE
e s

_ Ty (OF) [T (OF) Tm (°F)
Mt O/t 009 | 4% | Zo0 | HID > |/ 15
' 0Is | 4-¢% doo | Hi0 /S | /.15
023 | -5 400 Y/ A _11.38 %
|

l
l
1
I
i
I
|
|
|
|
l
!
l
|
|
i
|
l
I
l
|
|
l
l
l
l
i
l
!
|

CORRECTED TEMPERATURE = Tg = Ty +.00003 (Tg-20) (To-Tp)

. APERATURE DIFFERENCE = AT = [(To,OF < as0) = (7w, 0F + a60)] x 100 <1.3%
ol Te,“F + a60

D-36

ENTROPY



TEMPERATURE SIZINSING EQUIPMENT CALIBRATION DATA

7T ROMETRIC PRESSURE : 29 /9 pate: 3-/Y-F¢ CALIBRATED BY: __ 77

Rcum-lu-éx.Ass REFERENCE NUMBER: 020/,;_)_ 4§é AMB [ ENT -,-EMP 70

rML!EMTlON ATS
SYSTEM USED il.."'l-
&f/,g Wkl 0079 | 3-0 | 220 | 2.02-1  J/0O | 2// WEEA
' 0/5 | 3-0 L2/ | 2/2.1  4/0 | 2069 4B %
623 EES 2o | Zi12 | Jro | 24 . &9 %
| | [
| | |
| |
| |
|
[

CORRECTED TEMPERATURE = T = Ty +-.00009 (Tg=20) (To~Tp)

. fPERATURE DIFFERENCT = AT = [(T¢,9F + 460) = (7,007 + as0)] x too <1.5%

. Tc,YT + 460

D-37
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TEMPERATURE SENSING EZQUIPMENT CALISRATION DATA

QOMETRIC PRESSURE : o) j (‘7 __ DATE: 3"/’/‘fé CAL |BRATED sv 77

MERCURY - IN-GLASS REFERENcE numeer: /96/ 58S/ ‘ AMB [ ENT TEMP 70

ad T —————

s ——t— & ; : —
cAL 1BRATION | PoTENT10METER { THERMOCOUPLE) { REFERENCS MEAN THERMOCOUPLE/ A'rar
SYSTEM USED {.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER ™ _<_I.5'Io

’ [ .0. NUMBER TEMPERATURE OF Hg COLUMN| TEMPERATURE
: To (OD) T (OF) Tq (°F) T. (°F)
T RerF | 009 AU 34 [ 34 | 70 L | D
’ 0/S et Y 1 BY | W 32 Y
023 (-4 2% | Yy 20 33 L
| .

- s -EJ- h!#!l-_#ni-l—filknxil-

CORRECTED TEMPERATURE = T, = Tg +-.00009 (Tgo=20) (To-Tp)

ST UMPERATURE DIFFERENCE = AT = [(Te,O0 « 260) = (7=, OF + 260)] x 100 <I.3%
. : e UF + 460

N

D-38
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PITOT TUBE INSPECTION DATA SHEET

|__-__J
i

Pre-sample Post Sample -

e * N " © Date 3/2{}&3‘: Date
- Vil g ca € % o '_l' -

—f. ‘ T _. \1)65 1gve1?

\ SAmR et mOLILL

W ) obstructions?

DO damaged?

=10°.< &y < +10°

Tl tMPACT PRSIAL OPESIAG MLAS( OF Tm{ PITOT TuA¢

Smdil B EVER wilm 08 ASOVC Dwt WOZZLE EMVRY FLANE,

?J : .
. i \¢ 0 -10° < oz < +10°
. J
\ 0 5% < B < +5°
\ c0 . N
ST 6 -5° < By < 45°

WECACE Ve iCATIml LIVEL PUITIEW - 0
VoA OFTHARIBGWG y, ThEw Cailwiatime 2. MIGATE INBICATING LEVIL
T FORITIGN fia BETRRRIMISG & (

Y

0’ P

¢ A

.4 g |10 Dt < Pg < 1.5 Dt!

436 |05 Dt < Pp < 1.5 Dy

e nmnn;c |.I‘t . ) ’ ! 376 ' 3/]6" < Dt < 3/8"

POLITYOm doa OETTMmimdag

A tan & < 0.03125"

T 0 latany <0125
DI — -

4)
= 7//33 Pa = Pp * 0.063". -

SELAtE impsgatiml LEIVEL MAITAOW
08 OLTEimmiming iy wnd by

’ _Cofmﬁents:

T

I cer:t:lfy t_:hat pitot tube/probe number 2"( meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby

assigned a pitot tube calibration factor of 0.84%
Signature M

Date 7/%//4 ’

voee 40 CFR 60, Vol. 42, No. 160, Method 2. Verify the minimum
2 {nch setback of the thermocouple and the minimm 3/4 inch
separation between the pitot tube and the nozzie as shown at
the top of this page.

D-39 -
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PITOT TUBE INSPECTION DATA SHEET

PLIaT Ttuad

Tnl IFACT PRLIIAIE OPINIRG PLARE OF TRE PITDT AL
SMALL BT LYEM wiTm OF AROYE Dl mOIZLL EWTRY PLANE,

i

=0 W

WHERET 1NQICATIEG LEVEL MPLITION
FOA SFTERMIBANG T, THEN CALGULATING I,

|
—

MERE MICATING LEVIL
© FOSITION FOR DET(RRIWIRG §

- - Y
= ‘-"—‘E-Ii 0° .
%" : O A

HS

ercadl ImOICATING LEVEL .
*oLITion Foa DETERmiarad
3 amd M

.017) _1atany < 0.125"
S— ==l 0 |atans < 0.03125"
22 >= [J |
T _’E LS s =Py 0.083"
;_Coﬁﬁents:

Post Sample -

Pre-sample
‘Date 3[2&& Date

PL

/2

C7 0

/ 2

427

.S

@E . \'L]Lﬁ ]gvel?

SAmLING MOTZLE i ) ) M‘O obstructions?
) 3 —-‘ MD damaged?
: _'L_

-10° < @, < +10°

-10° < a, < +10°

-5° < B; < +5°

50 < 8y < 450

.05 Dt < Pg < 1.5 Dt
.05 Dt < Pp < 1.5 Dy

3/16" < Dy = 3/8"

-

I certify that pitot tube/probe number Zl'zl— meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby
assigned a pitot tube calibration factor of 0.84

Y .

oate _Menet 20 /544

~See 40 CFR B0, vol. 42, No. 160, Methed 2. Verify the minimum
? inch setback of the thermocouple and the minimum 3/4 inch
separation between the pitot tube and the nozzle as shown at
the top of this page.
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PITOT TUBE INSPECTION DATA SHEET

PLTOT TUSL

TR

l

‘ am, VG RITILL

Oz~

KT

veep 4 PITOY PUSC

Tl RFACY PRESUME OPERINC MLAwE OF ThE PITOT MAL
SmALL BE LYLR wiTn 08 ANOVE el WOIDLE EATAY PLARE,

‘ Pre-sample
- -'Date ?Hﬂéﬁ

Post Sample -

Date
((’ﬁ 1gve1 ?
m 3 obstructions?
Nﬁ damaged?

-10°.< @y < +10° -

-10° < o, < +10°

-5° < B; < 45°

A

-5° < By < +5°
0 .

0° 6

.’77{’ A

1.05D0t <Pa<1.5D¢y 1

- R .,it.j_ o

rou DFTEARImIRG ¥, TWiN CarfuiaTIRG [,
: . P,z
: (
T} o —
===

‘18-:1.
L2-1a

© MORITION FOA BITEARISIRG &

N =—=—_cd

1.05 Dt < Pp < 1.5 D¢

3/16" < Dt < 3/8"

SECOEE AwOMCATING LEVIL
AO3ITIDm FbA DETEPRImE -t
Zy a=d By

A tan y < 0.125%"

A tan 8 < 0.03125"

Pa = Pp + 0.063"

SECREE VARLEATING LAVEL FELITIOR
oA DATEmwINbEG 4y wd by

Comments:

.

I certify that pitot tube/probe number 2/’3 meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby
assigned a pitot tube calibration factor of 0.84.

Signature M M

Date 71(4/»%-— /é/ffél

~See %0 CFR 60, vol. 22, No. 160, Methad 2. Vefify the qinimum
2 fnch setback of the thermocoupie and the minimm 3/4 inch
separation between the pitot tube and the nozzle as shown at

the top of this page.
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: PITOT TUBE INSPECTION DATA SHEET
1 -

f - Bt - B o Pre-sam 1e- Post Sample -
e ST T U Date -7, D .
2 ln..—‘l' m ate -

k)jgg . 1gve1?

(@i |
P\)O obstructions?
A V\JO damaged?

-10° < o, < +10°

#1707 Tuel

e TG IILT

TR IMPACT PRCSSUZE OFTRIRG PLARE OF Tl P1TOT TUBE
SedLl ZE LVEW wiTA OR AROVE TWE NOIILL EWTEY FLARE,

: 2
F ' ’Z -10° < @2 < +10°
; -]
= IR e
; |
L % -5° < By < +5°

DECRCE impICATIME LEVEL POSITION
oA DETERRImeWG Y, TRUM CALCULATING 2.

SECAEE ImDICATIWG LEIVIL

’k ;
.8¢4 A

4 1105 0¢ < Py < 1.5 0t

424 110505 < pp < 1.5 0,

' -375 3/16" < Dt < 3/8"

DECEEl IWOIEATIRG LEVEL

il @. 0/5 A tan y < 0.125"
| 0 A tan & < 0.03125"

Pa = P £ 0.063"

DECAEL YEDICATIEG LIVIL FOSITICE
. Poa QETEImInInG dy amd By

Comments:

1 certify that pitot tube/probe number 2’4' meets or exceeds all
specifications, c¢riteria and/or applicable design features®and is hereby

assigned a pitot tube calibration factor of 0.84. M
Signature M :

Date '/)7[ 151/&‘ ZJ/, /§§4

¥See 40 CFR 60, voi. 42, No. 160, Method 2. VYerify the n_rinmum
> inch satback of the thermocouple and the minimum 3/4 inch
separation between the pitat tube and the nozzle as shown at

the top of this page.
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PITOT TUBE INSPECTION DATA SHEET

Pre-sa g}
te :122 ] !

Post Samplie -

TRE TReACT PRLSSULE OWTRING PLANE OF Tl PITOT TWME

/0

4matl BE E[YER WiTH Of ASOVE T mOZILE ENTRY PANE.

/ 7

g |

=

-

PECACE 18OICATING LEVIL FORITHOS

Yo GFTERmINITG T, TLD CALCULATING I, SLCALE (mBICATHWG LEVIL

FOIITION FOR DETEARINING @

ofcaff rmDeCaTIAG LEVIL
FasITI0W FON DETTPRImIaG
2y == N

D

Da Date
\{EZS level?
*JQ obstructions?
$)0 damaged?

-10°.< o, < +10°

J10° < ap < +10°

-5° < By < +5°

-5° < By < +45°

Y

8

A

1.05 Dt < Pa < 1.5 Dt,
1.05 Dt < Pp < 1.5 Dy

3/16" < Dt < 3/8"

A tan y < 0.125"

A tan & < 0.03125"

Pa = Pp + 0.063"

eEGalf Impvcatemi LEVEL POMITION
dy amd By

foa DLTEemIming

Comments:

A

- -

——

I certify that pitot tube/probe num
specifications, criteria and/or app

~See 40 CPR 60, Vol. 42, Ne. 160, Method 2.
2 inch setback of the thermocouple and the minimm 3/4 inch
separation between the pitot tube and the nozzle as Shown at

the top of this page.

Verify the minimum

’

ber

Signature-

Date %[’V%“ Z’§ /;/4

D-43
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—

meets or exceeds all

. ' 1icable design features®and is hereby
assigned a pitot tube calibration factor of 0.84.




PITOT TUBE INSPECTION DATA SHEET

otemee
ron GLTENmImIal  Jdy snd &y

Comments:

AnbrCATImG LIVIL FRIITION

-

I certify that pitot tube/probe number ‘%'Z/' meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby

assigned a pitot

1

tube calibration factor of 0.84.

Signature

Date

vSee 40 CFR 60, Vol. 42, No. 160, Method 2. Verify the @inimﬂ
2 inch setback of the thermocoupie and the minimum 3/4 inch
separation between the pitot tube and the nozzle as shown at

the top of this page.

D-44

Pre-sample Post Sample j l
. ”;;T:;* “Date 3% ’il& i Date
mmen f10T Tust : I
‘ T L{@ Tevel?
A I\E obstructions? I
i: ."’-" 5 ritor fusc r\}q damaged? I
LR AL P 0 -10%.< oy < +10°
' J
\?* ’ -10° < ap < +10° l
=W M 5z
. 03 ~5° < B, < +5° l
Ton B TiAmiEInG e WA PaLTIAATING 2. Mere iereaton: vevel O‘)
Iom FOR OETEAMINING g Y
? 1
) 6
: (V 49 A I
! Lf’?:; 1.05 Dt < Pa < 1.5 Dt
LI,?@ 1.05 Dt < Pp < 1.5 Dy I
OECHEL tmDICATING LEVEL _ 3/]6" /< Dt ,< 3/8" l
T «&»%T A tan y < 0.125"
e ’EJ= A tan 8 < 0.03125" l
._ [ Pa = Pb i 0.063"

ENTROPY



PITOT TUBE INSPECTION DATA SHEET

2 lN—i
THERMOCOLFLE

Flm'rwn: Ll

T_ DAL | NG wzz:;‘ - é;i—llz N,
. L4f_ﬂ_1 _/i::::)jx Fa
T Tt -.—-j: A
———l

THE IMPACT FRESSURE OFEMING PLANE OF THE FITST TuBe
SHALL A EVEM WITH OR ABOVE THE MOZILE EMTRY MFLANME.

. level? 1 ZS
‘\ l obstructions? o

\ E damaged? Ao

0 )
-10° < o, < +10 | ®
CEGREE IMDICATING LEVEL FOSITION FOR DECREE TMDICATING 0 l o 5
DETERMINING Y, THEN CALCULATING I. ::Vé;m:;l?.mﬂ -lO < o < +10 2

T .
3 e _e©® 0 =
e R e S 5B l

S 0 0
_  -5 < B, <45 !‘3
Y Y ID

N 6 | °©

53: A 0.77
7 1.05 p_<p,_<1.5 D A

-]

DEGREE INDIGATING LEVEL FOSITION
FOR DETERMINING Ay AND A,

_1.05 D < P, < 1.5 D, 0.4¢5"

= 3/16" < p_ < 3/8" | 0,374
_.;- 5 A tan y < 0.125" 0,055
_ A tan 8 < 0.03125" 10.0155

m“;,;:::::;":.‘m:“”'“ Pa =P+ 0083 | Ney

Comments:

I certify that pitot tube/probe number L/"j meets or exceeds all
specifications, criteria and/or applicable design features and is hereby
assigned a pitot tube calibration factor of 0.84.

Signature /:ZL,U!L‘) ﬁ Cd/b‘-&‘-b

Date ("';LYL"/ (8\5/

*SEE 40 CFR 60, VOL _42 NO, 160 METHOD 2, VERIFY THE MINIMUM
2 INCH SETBACK oF THE THERMOCOUPLE AND THE MINIMUM 3/4 INGCH

SEPARATION BETWEEN THE PITOT TUBE AND THE NOZZLE AS SHOWN AT
THE TOP OF THIS PAGE.,
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PITOT TUBE INSPECTION DATA SHEET

Pre-sample

Post Sample

Vinf M=OCOUML T

' ""-.—1 - Date _y¢//a/%Y Date

A,Zﬂﬁiﬁﬁ“ﬁj)
8:}F D i (_) . Yes Tevel?
[ === : Mo obstructions?
= RIS % : Wo damaged?
L T :::*.c.:;trs.::ﬂm‘ J_l' ¢ -10° < oy < +10°
T s° -10° < 0y < +10°
% 3 -5° < By < +5°
2° -5° < By < 45°
i "~“~ o s :;:'::::.“"“ ,° y
=R -0 .6
. 773 A
- 39F 1.05 Dt < Pa < 1.5 Dt
: 382 11.05 Dt < Pp < 1.5 D4
o o, 279 /167 % D % 378
; . b/'/ A tan y < 0.125"
2 A tan 8 < 0.03125"
YES | Pa = Py + 0.063"

DECALL VuBvCATIRG LEVEL MCLITION
OA DETEMmemING i, snd 3y

Comments:

-

I certify that pitot tube/probe number <&/~ meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby
assigned a pitot tube calibration factor of 0.84.

Signature ﬁ)égd Z (Q..gfl-v

Date ///7/39/

*See 40 CFR 60, Vol. %2, No. 160, Method 2. Verify the minimum
2 inch setback of the thermocouple and the minimum 3/4 inch
separation between the pitot tube and the nozzle as shown at
the top of this page.
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PITOT TUBE INSPECTION DATA SHEET

Pre-sample Post Sample -
o —] Date __¢//9/8d Date

g MU, 1

et R T0T Tust i)

L~ IV

i A ' yes level?

I (@)_.i

'; i Mo damaged?

0 obstructions?
Q\ | ~
|
|

L e | ] ° -10° < oy < +10°
I z° =10° < @y < +10°
=M ] ==
2’ -5° < By < 45°
PR ::::z:":..“ . 5° .
Sl ] »° .
. 384 A
Y43 11.05 Dt < P3 < 1.5 Dt
Y/ 11,05 Dt < Pp < 1.5 Dy
s e - 375 3/16" % Dt < 3/8"
| o A tan y < 0.125"
(% A tan 6 < 0.03125"

SES Pa = Py + 0.063"

DECHEE ImDeraVimC LEVEL POTITION
oA DETERmAmENE  jy amd B,

Comments:

1 certify that pitot tube/probe number S#-& meets or exceeds all
specifications, criteria and/or applicable design features®and is hereby
assigned a pitot tube calibration factor of 0.84.

Signature ‘/gz;d //

Date ///ﬂ?/s"-/

~See 40 CFR 60, Vol. 32, No. 160, Methad 2. Verify the minimum
2 inch setback of the thermocounle and the minimum 3/4 inch
separation between the pitotl tube and the nozzle as shown at
the top of this page.
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CALIBRATION ey DI METER Box numBER: A - Z- l
DATE: L-3-Gp BAROMETRIC PRESSURE (P_): ZD LB IN. HE I
"DATE: *RAROMETRIC PRESSURE (PB) H IN. HG-
STANDARD METER NuMBER: _[Q/T7DS77 coEFFICIENT [Yggh_ LOOZO I
NOM I NAL ' =TANDARD DRY GAS METER METER BOX METERING SYSTEM I
FLOW —
RATE varse | Tewe. TIME ggﬁ.’;::ﬁ v::iuz TEMP. -
(a) (Vos) | 1Tos! | (g1 | (awm | Vo) | 17 I
CFM Fr3 Cf MIN. | IN.H,0 3 °Fr
4248 | 70 .0 | .50 | 4315 74 I
4.257 | 700 | 00 | o530 |4332|- 70"
e.522l 71 | wo (200 18a7eloc | ||}
350l 7/° lo.o | Z.10 18486 | BF°
|\ ;2593 7/° 0o 1480 lizeol |l 86 I
12.580| 7/° 0.0 1450 (27621 87°
| | l
I | | I
‘ .
| i
NOMIMNAL METER BOX M..."ER!NG SYSTEM I
;1;.?; FLOW ORIFICE
! RATE FAZTOR ) l
{a) (ap) COEFF., AH@
CFM CFM {oF) {¥p) IN. Hz° .
ndopslzo90 |\poot17] 1.550 l
04214 13.005 |0.8550 1,538
p.82081L. 181 |1.0047| /.654 l '
0.8240l0 198 | 1.00181 1. LG
\24a; |lozo7 o3 ez | ||
- | 1242894l 11,0060\ ).LLB] |
£.0317 * AN trg, = 4600 © 8 : ‘ | l
"‘Q'rb't:‘-«m' W |
| |
. Y, U T, t 1, =40 Ty | | I
SR PEICIEET I ans1i.6) AVERAGE {,DD” ‘ /QZ/ I
D50
—, W —, Sy, Y, I




I Meter Box Number: NS Calibration by: __ | . _\-hé-'gn
I Meter Box Vacuum: q in. Hg
I Standard Meter Number: |01110T-1 Standard Meter Gamma: |. OO7Z.
I Date: L(__g_ Blo Barometric Pressure (P_): 29.7> in. Hg
I Standard Meter Meter Box Metering System
Gas Qrifice Gas
Volume | Temp. Time Setting | Volume | Temp. _
I (V) | () (8) (OH) (Vy) (tg) Coeff. AH,
l ££3 °F min. in. H,0 £43 °F (Yy) in. H,0
1540 | 0. 10.0 .as 7.851 | g0 1ol .9\
l 0.1 |12 oo | 195 7.%2¢| €5 ). 007 1%l
| 2400 | 12 0.0 |1.45 1ok | Y9 I.olo | lL.az
' Average I-DDO\ l.gg
i e o Yas T Vas M (fa T 40 Py
d
I Vd * (tds + 460) * (Pb + AH/13.6)
— S
0.0317 * AH (t. + 460) * & | 2
I AH@ E eemmemem—————————— * ——gg ____________
P, * (ty + 460) | Y * Vge |
D-51



Meter Box Number:_ N77]

Meter Box Vacuum: Z

Standard Meter Number: | 0170577

in.

Date: (-{- 3- ‘S"La

Barometric Pressure (P, ): 29.70

Calibration by: | , “Timfl ey
)

Hg

Standard Meter Gamma: /.0 o“Z.

in. Hg

Standard Meter Meter Box Metering System
Gas Orifice | Gas
Volume | Temp. Time Setting | Volume | Temp.
(Vag) | (Fge) | () | @GH) " | (V) | (tg) | Coesr. | ARy
££3 °F min. in. H,O0 £3 °F (¥5) in. H,0
1zsd | 72 | 0.0 | 160 |7.035] ¢ | .G962 | l¢z
71,529 | 72 .o | L9 “7.%69 | 91 %P2 ). §2
.84 | T2 w.o | 1.9 7-905 | 93 | 4tv§9 | 1. g2
Average LAY 1€
v, = ooigs” Vag " (Fa * 480) * By
d Vg * (tgg + 460) * (P, +AH/13.6)
— —
0.0317 * AH (tg + 460) * o | 2
ODH E ememmmesae———————— L TP~ g
€ py * (tg + 460) Yas * Vas __|
D-52
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Meter Box Number: N

Calibration by: ~1 . 'ILJZ oad

Meter Box Vacuum: (9 in. Hg
Standard Meter Number: |D!70%7 Standard Meter Gamma: _]| .02~
pate: "1~ %= €l» Barometric Pressure (Py): “25.70 in. Hg
Standard Meter Meter Box Metering System
~ Gas Orifice | Gas
vVolume | Temp. Time . Setting | Volume | Temp.
(Vag) (tge) (e) (&H) (Vgq) (tg) Coeff. AHg
££3 °F min. in. H,0 £43 °F (Yy) in. H,0
7.0671 7| 10-0 [l |7.282| ©3 | .4%03 . g2
72071 | 7| 0.6 | LD 11402 | €L |.9802 | /. ¥]
7.6 7 0.0 | .65 | 2437 |70 .9Fot | [ ¢
Average Cagse [.¢|
v o tesVas T (Fg 7 200) T Tv |
@ vy % (ty, + 460) * (P + OH/13.6)
0.0317 * AH (t. + 460) * o | 2
AH@ S —— O TN - = S
Pb* (‘td+460) | Yds*vds__
D-53
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Meter Box Number: Nﬁ Calibration by: T T {ew A\,,.., A
- 'l" Y
Standard Meter Number: |DIMM0S77 Standard Meter Gamma: [ 0o 2
Date: "(-ﬁ-'gL, Barometric Pressure (P, ): 19.1© in, Hg
*Date: *Barometric Pressure ( Pb): in. Hg
Standard Meter Meter Box Metering System

Gas Orifice | Gas D

Volume | Temp. Time Setting | Volume | Temp. ‘
(Vgas) (tag) (8) (AH) (Vq) (tg) Coeff. AH@ F

203 e , , 2.3 . .

£t F min. in. H2D £t F (Yd) in. H20 I
Yory | 20 |wo | So |weor | 73 holz | 1a¢
“t 0] 2. J0 /0. © SO Yoovw | 2¢ loot /.27 l
€121 | 70 |m.o | L. £.50 |77 /. 001 -8 1
8.1¢! 20 (0.0 |z, €.229] 77 .4999) /.79
/2.2332 70 |ro.o “ F 12.502 | Y© 995 /.78 I
17.2§5 | 70 .0 | Y f IZ.563 | P2 . F500 /.78

Average |.002- [7¢ I
v, = —cgs ” Vas T (%g * 480) * By
@ Vg * (tg + 460) * (P + H/13.6) |
- 0.0317 *Dg £ 460) * 2 |
Any = -l 2200 « | {fag ¥ 280) ™ °
Py * (ty + 460) Yas * Vae | :
D=54 I



Meter Box Number: N1D

Calibration by: 1. ME Dcﬂ,i(,gl

Standard Meter Number: lo ¥ 3&322 Standard Meter Gamma: ). oo
pate: Y- E-€L Barometric Pressure (P ): 74,20 in. Hg
*Date: *Barometric Pressure (Pb): in. Hg

Standard Meter Meter Box Metering System
Gas Orifice Gas
Volume | Temp. Time Setting | Volume | Temp.
(Vag) | (tag) (8) (AH) (Vg) (tg) coess. | OH,
£t °F min. in. H,0 | £43 °F (¥4) in. H,
¢ | 12 0.0 | 6.0 U230 €2 | 47179 | (LY
Y | 7% .o 1 0-5p | 4383 30 | 9713 A
. 245 | 1Y 0.0 7. | $.557 | €1 4Yea | 171
£.271 1 7% 1 /0.p 1 T <zl g4 | agzo | 1.13
L Sko| 73 0.0 | Y.§¢ 12.979| <Y 450 | .o
12.604 77 | o0 | 4§ 12.92b| G0 . 9923 | 1.20D
average | .9%47 I LS
¢ . _tas Y Vas ¥ (tq * 480 T Py
d Vg * (tgg *+ 460) * (Py + H/13.6)
- 2
Ay L 0:0817 ¥Om (g + 480) ¥ &
@ P, * (ty + 460) Yoo % Vg
D-55




Meter Box Number: N\4 .7

Calibration by:

Meter Box Vacuum: [ \ in. Hg

Standard Meter Number: 0170577 Standard Meter Gamma: [ DU 2-

Date: G_d-¢L Barometric Pressure (Pb) :

£9 €0 in. Hg

Standard Meter Meter Box Metering System
Gas Orifice Gas
Volume | Temp. Time Setting | Volume | Temp.
(Ve) | (£5) | (o) @H) | (Vg)  [(tq) | coefz. | AmH,
£t3 °F min. in. H,0 £43 °F (¥g) in. H,O
ILLYY| 70 (6.0 | 4.5% 172 | § LSe35y . ®1
L1l 70 0.0 | Y535 |15 | ©f CAgYe | ).
. L72.| 70 10-0 | y.55 | (2.1l | g4 . Te81 | (. €l
Average | 0.4%%o | |.¥]
v, o —_-ds_” Vas ¥ (tq * 460) * B,
d Vg * (tgg *+ 460) * (P +AH/13.6)
— ———
0.0317 * AH (£, + 460) * o | 2
OHy = =-m=mmmmmeeeee * | o898 __Z_7C ———
P * (ty + 460) | Yas * Vas |
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Meter Box Number: I—Q’-vgz 7

Calibration by: _ (. Tc.“-»\DCrr_

Meter Box Vacuum: 7 in. Hg
Standard Meter Number: 010%™ Standard Meter Gamma: |.o00"2-
Date: Y-y-B8L Barometric Pressure (P, ): Z2.6.#0© in. Hg
Standard Meter Meter Box Metering System

— Gas Orifice | Gas

Volume | Temp. Time Setting | Volume | Temp.

(Vds) (tds) (o) (AH) (Vd) (td) Coeff. AH@

3 ° ; : 3 o .

£t F min. in. Hzo £t F (Yd) in. HZO

Il.op&a | 7D 10.0 | Y. .75 | 104 | J.ote7 | (.79
10.9672 | 10 10.0 Y. ( 1509 | 1077 /.01l /.79
10.43Y | 70O 10.0 Y. | {l.sze {1095 | |.0172 /.79

Average [ . o/Z /79
v o tas” Vag T [T T 8%0) T Py
d
Vd * (tds + 460) * (Pb + AH/13.6)
| W 2
0.0317 * AH (t + 460) * @
AH@ N — S e -
Pb* (‘td+460) | Yds*vds___.
D~-57
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[|3€— 148

Date: 035. 25 B - Time:
Client: EMB [Gussussnes Twustiac Auditor: BF Ruvo
’ - Pesrery
Ppar® 9.5 in. Hg. Meter Box No.: AN-T
‘AHe: (.58 ' Pretest ¥: 0.99&
Orifice Dry gas Meter Daration
gauge meter Temperatures of
reading reading run
' A H@ Vi/Ve T;/T¢ e
in. H,0 ft3 nin.
|58 (b . AsT ?0 10
' GGl qaST AE2
Dry Gas Meter
meter temperature Pretest Calculated Andit
volume average Y Y. 0.97¢ < Y, < 1.03Y
Vi ty 0.97Y : Acceptable 3
£e3 op. 1.03Y
' Q.9.8\
SHeo PO 1.23%
[ .0T3S |
: Calculated Y
10 (0.0319 (tm + 460)\ 1/2. = _10 0.0319( 90 + 460)\ .1/2
Vo Ppar ' (s ) ¢ 29,5 )

Figure 5.2. Meter box audit.
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l Date: 03.25-8% ‘Time: [[S3~ a3
Client: e S bone P._p"{é’_‘ns Auditor: g.?\goa
I Pyar 2% < in. Hg. Meter Box No.: NS
‘ AH@: [. 8 Pretest Y: 0.994
Orifice Dry gas Meter Duration
gauge meter Temperatures of
I reading reading run
. A H@ VJ-_/Vf Ti/Tf e
l in. Hy0 ft3 min.
<37 220 84
. 8% .33 10
I <4 0,850 &
Dry Gas Meter
I meter temperature Pretest Calculated Mdit
volume average Y Y. 0.97Y < ¥, < 1.03Y
Vm th 0.27Y Acceptable
I ft3 Op 1.03Y
O Sz
I 7 .4RQ B [ o
|. e 38
l Calculated Y,
10 (0.0319 (tm + 460))\ 1/2 = __10 0.0319( 8% + 460)\ 1/2
l Vi Phar (1.4en ) ( ( 285 )
l Figqure 5.2. Meter box audit.
I D=-59



Date: 3/2‘5/@ ' Time: 12 (L
! 4
Client: Auditor: WSN
Ppart 29.% in. Hg. Meter Box No.: N -7
AHR: [. 75 Pretest ¥: !-e—vg
Orifice Dry gas Meter Duration
gauge meter Temperatures of
reading reading run
_ A He@ Vi/Ve T;/T¢ e_
in. H2° ft3 min.
zad. 2272 s2
Dry Gas Meter
meter temperature Pretest Calculated Audit
volume average Y Y, ' 0.97Y < 03Y
Vi tn 0.97Y
£i3 op 1.03Y -
. (. D .Qto0 .
7 673;7 %1.5 [-ene . 6D2
|.o300

Calculated Yc
'\-”_ yd [ i

10 \[/f0.0319 (tm + 460)\ = =/ 10 0.0315( 5.5+ 460)\ &=
v ( Ppar ) (7.637) ( ( 2q9.5 ) )

Figure 5.2, Meter box audit.
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Date: B-2L-Pl Time: 1Z2: 34/ 1244
Client: EM o ¢ RaTERS Auditor: DE
Ppart 2250 in. Hg. Meter Box No.: N -7
AHE: 175 Pretest ¥: [.006
~Orifice Dry gas Meter Duration
gauge meter Temperatures of
reading reading run
.AH@ Vi/Ve T;/T¢ Q
in. H,O ft3 min.
Slp.lo] 2~ 2° 10
175
L4207 B4
Dry Gas Maeter
meter temperature Pretest Calculated Andit
volume average Y Yo 0.97Y < Y_ < 1.03Y
Vi tn 0.97Y Acceptable
. ft3 op | 1.03Y
. D o Gv/
7.595 %25 |.0085 |
[.QbHeR

Calculated Yc

10 (0.0319 (em + 460)) 1/2 = __10 0.0319( 82.5 + 460)\ 1/2
Vm ( Ppar ) (7.595) ( ( 29.5 ) )

Figure 5.2. Meter box audit.
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Date: O3 268k Tinme: [24F - 126F
Client: EMQ, Zgaﬁgééoagl ua,Pa_nf-ths Auditor: ) E.'Euao
Pyt AR in. Hqg. Meter Box No.: k‘-@
AH@: (.Sl Pretest Y: [. o9
Orifice Dry gas Meter Duration
gauge meter Temperatures of
reading reading ) run
.AH@ Vi/Ng T;/T¢ _ Q
in. Hzo ft3 min.
G 1.599 83 10
[
T8 .9¢Y B8
Dry Gas Meter
meter temperature Pretest Calculated Andit
volume average Y Yo 0.97Y < ¥, < 1.03y
Vo th 0.97¢ Acceptable
£¢3 op 1.03Y
X Dyt
3370 |oves | |

Calcgulated Yc

v

m _Pbar

10 (0.0319 {(tm + 460)) 1/2

= 10 0.0319(__RB6.S + 460)\ 1/2.
( 2.330) ( ( 29.5° ) )

Figure 5.2. Meter box audit.
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Date: Q3 258G Time: 08<3- 0393
Client: _EMB lgam:&uo Tud, fonvens Auvditor: BFA
Ppart ' 29.5 - in. Hg. Meter Box No.: INEY
AH@: 1LLO Pretest Y: - | 0021
Oorifice Dry gas: Meter - Duration
gauge ' meter Temperatures of
reading ' reading run
_ .AH@_ Vi/Vf TJ'-_/Tf e
in. Hy0 ft3 mine.
16D S/ B Ve T+ 10
PSF.UID Vi 87 |
Dry Gas Meter ' :
.meter temperature Pretest Calculated | | Audit
volume. average ) Y Y, | 0.97¥ < ¥ < 1.03Y
Vo ty 0.97Y ' S Acceptable
£e3 op- 1.03Y : _
- T - 0.9320 | SR
3G 82 - Ro o.994% A
: L ). DB ' N

Calculated Yc

. .' . - N . , {d o
10 (0.0319 (tm + 460) 172 = __10 0.0319( &0 AN 1/2 -
Vo ( Pba:; ) (7482 ) ( ( 2%.% ) ) s

Figure 5.2. Meter box audit.

U IR . ST S S . : : . o :
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Date: 2-2L -8l Time; D7=':3£_>/D7 40D
Client: EHB(BRemysmory [pusTRier Farres  Ruditor: PR
Pbar; Z‘__?_.ED in. Hg. " Meter Box No.: )\3 -14-
AHE: 1. 7( Pretest Y: 0.953
Orifice Dry gas Meter Duration
gauge meter Temperatures of
reading reading run
in. Hy0 £e3 min.
754, LBD 7c 10
1776
Bpz. 255 I
Dry Gas Meter .
meter temperature Pretest Calcunlated hudit
volume average Y Yo 0.97¢Y < Y, < 1.03Y
Vo Tty 0.97¢ Acceptable
ft3 Cp 1.03Y
OSB3 :
-]
7. Slelo 73 [.oo34 olv
_ |.0O218

Calculated v c

10 /0.0319 (tm + 460) 1/2 = 10 0.0319( 7= + 460) 1/2
Vm ( Ppar | (756l ) ( C zo9.26 )

Figure 5.2. Meter box audit.
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l pate: 03:26-%8% Time: 164) = 165
Client: EM MNSAse o Brmsrens Auditor: B . Ku®
I Ppar® 29.9% in. Hg. Meter Box No.: Rpe -2
' AH@: L3S Pretest ¥: O.996
Orifice Dry gas Meter Duration
gauge meter Temperatures of
I reading reading run
‘ A HE Vi/Vg T;/T¢ e
I in. Hy0 ft3 min.
244633 qcﬂ/?—’: = 85 10
A5 ‘
l 13 251190 105/38: Tt
bry Gas Meter
I meter temperature Pretest Calculated Andit
volume average Y Y. 0.97Y < Y < 1.03Y
Vo tn 0.97Y Acceptable
I £e3 op 1.03Y
0.566|
' F.5%I1 89 |.dse
| @S9
I Calculated Y
10 /0.0319 (em + 460) 1/2 = 10 0.0319( €9 + 460) 1/2
I Vi Ppar (F.561) ( z29.% )
I Figure 5.2. Meter box audit.
I D-65



CUSTODY SHEET FOR REAGENT BOX §# o023/

Date of Makeup é//‘#/aé Initials Mﬂ'b Locked? v

Individual Tare of Reagent: 300 .0 gms. of O N NeO&

Individual Tare of Reagent: - gms, of

Individual Silica Gel Tare Weight Zoo O gms.

-

PLANT NAME Enp /C,temssam T svustryne Porsgrs |

SAMPLING LOCATION / H S Contine Tad E\ususr

Run Date ~Initials "Locked? Date |% S. Gel| Initials Locked’
Number Used ' ) Cleanup| Spent ) b

Té'-lﬂ 0%-18-86 .6'\:/& v 0% 18 8% 64*:‘.,#._. "
TE-2A o (g 86 | bEA s m.(g,g(a v e

1

1

1

1

i

. 1

| 5 | 1

TE-3A _og;;@% c3E " 03-15-6¢ g CE?'F a,ﬂ.-..'} I
' 1
1

1

i

i

i

i

1

_ :_ o . Date, Initials Loc\:k}d? Zero &.'-Sp_an Balance
Received in Lab 3 H/@b = vl Initials :

[

_ Sampling. Method: | Mizé ff\/ Chromive— Fil:er nggﬁt' . Uzid '
o | - T (mgms) Test

Remarks:

NTROPY D-66
ENVIRDNMENTAUETS,INC‘.



Date of Makeup

Individual Tare of Reagent:
Individual Tare of Reagent:

Individual Silica Gel Tare Weight

orane wane _ (heeencaoes LwosTriny Plaleos

CUSTODY SHEET FOR-REAGENT BOX # OR2QD

7-2/-2¢

Initials SS6/
200.0
mls. of
200. o gms.

Locked?

g

mis. of O.JN No OF

SAMPLING LOCATION _(OATING TANK & ;T@‘U-A

Run Date Initials Locked? | Date s 5. Gel| Initials| Locked?

Number Used ‘ Cleanup|{ Spent .

- 1A [3-24-8| ooF | 3-avge 1o | bE |

- 80 lop 1 & | BT o Nopovgs | 5 | BEl |

290 |p3-esiBel Bk 0325 8S 1o et |
Date Initials Locked? Zero & Span Balance

Received in Lab

Sampling Method:

Initials
Filter Tare
# Weilght

(mgms)

Used.

Oon

Test

Remarks:

D-67

E NTROPY
NVIRONMENTALISTS, INC.




- CUSTODY SHEET FOR REAGENT BOX # 0207

Daﬁe of Makeup - 2 /- §(¢ Initials SS /£ Locked? — o %
Individual Tare of Reagent: 209, p ‘-mJ;s. of _ 0. /N Na 0,4/5' I
Individual Tare of Reagent: mls. of ;I
Individual Silica Gel Tare Weight 200. p gms.

1

PLANT NAME Enb / G REENSBO 0D LN dustrine  Piprels
SAMPLING LOCATION ¥ S Copvide Thay

Run Date Initials Locked? Date % 8. Gel| Initials| Locked? I
Number Used : .| Cleanup| Spent , :
TE- 0N O3 15:8( kgpﬂ' e | p3esas N 6TR ’/ I
Te 1l o> 2560 |  pore T psasten | 1R &els ~ ‘
T nf B~ « |p3as.gh (O Lt ol

[SER X' (N

Initials. Locked?

T Date Zero & Span Balance
Received in Lab Initials
. | Filter Tare Used.
Sampllng Method: " Weight on
' (mgms) Test

Remarks:

' NVIRONMENTALISTS, INC.

L -
B ———— lifgme




CUSTODY SHEET FOR REAGENT BOX # o2 34

Ml T N T NI TN - B SN s

Received in Lab

Sampling Method:

Date of Makeup ~ F-2/-9( Initials __ S S/ Locked? —
Individual Tare of Reagent: 200 O mls. of o/N A/C,O//
Individual Tare of Reagent: mls. of

Individual Silica Gel Tare Weight Zléij)ﬁp gms .

srant v BOEENS foeo ﬂawﬁu«p{. ?@744:

SAMPLING LOCATION 7 A-[¢ &

Run Date Initials Locked? Date 2 5. Gel| Initials| Locked?
Number Used Cleanup| Spent

,f'-
fﬁ-__- 34 2\ £b <TF _— ?'.;(..f.L ,g c‘.j‘v‘ e
TE- 4A|5.26 -t <TF — 220 . §b 5 I "
Date Initials Locked? Zero & Span Balance

Initials
Filter Tare  Used.
¥ Weight on
(mgms) Test

Remarks:

D-69

NTROPY
ENWRQNMENTKLJSTSJNQ.




- ™  CUSTODY SHEET FOR REAGENT Box 3 ©237

Date of Makeu‘pv 2{[&%‘86 | Ini'tia-ls | MAD Locked? d
- Individual Tare of Reaéent: 42000 grﬁs. bf b(‘a\'\(—(—@- Hz@
Individual Tare of Reagent: | | ‘gms. of ‘
Individual Silica Gel. Tare Weightl 260 .o | gms.

PLANT NAME EMB['{;Z@&L ng /AJDUSTE/A’L ZL?,ATEZS ‘

SAM'PLING LOCATION AN IC Ev Pb&U‘S")’

Run Date Initials | Locked? Date |% S Gel Initials| Locked’
Number Used . . Cleanup| Spent - -
Te- 182788 PE. | YE5  |3-8-8¢] I DE |
TE-2Boseal| bFA | .. 03-(Rg| D 6+ e
TES2Bm.ag gL | AP A~ |p3ag.gW| IO bFA |

_ " : Im_t;,_aj_s i.ock :? Zero & Span Balance !
‘Received in Lab 3 19{85' ﬁp ‘ g "Initials ]

4 Weight on

- Sampling Method: ' m::;A. ,P‘,,- Ckw,,;\._,,___ | Filter - Tare ._Used. |
B o ' ' ' ' (mgms) Test .

_ -Remar};s :

NTROPY . D.70
ENV!:DNMEMA;JS‘I‘SJN::

b
N




CUSTODY SHEET FOR REAGENT BOX # 0277

Date of Makeup %/IQH/QQ’ Initials ”91) Locked? L///
Tndividual Tare of Re‘agent: 22e=C 200 mis. ot O-[N NCLO(—{
Tndividual Tare of Reagent: mls. of

Individual Silica Gel Tare Weight 200 .0 gms.

PLANT NAME Emg //‘, A=EASBOAL L Npustrase Pprses

SAMPLING LOCATION _ # S (oprig¢ Toge -~ 1apw B
i { "

Run Date Initials Locked? Date ¢ 5. Gel| Initials| Locked?
Number Used Cleanup| Spent

TE 2R | 032486 Aer- L 052486 10 L -
TE-38 | 3-24 -8, e3¢ o 32t 10 % <€ v
eoap|3asse| CTF | L~ 2 2580 | 16% | cdF | —

sero & Span Balance

Date Initials Locked?
Received in Lab Initials
. i Tare Used.
Sampling Method: Fllger We?ght on

(mgms) Test

Remarks:

NVIRONMENTALISTS, INC



CUSTODY SHEET FOR REAGENT BOX # /2 /9

Date of Makeup J "2/ -Z¢ Initials S Locked?
Individual Tare of Reagent: 200.0 mls. of O /N M., O
Individual Tare of Reagent:. mls. of
Individual Silica Gel Tare Weight 200 .0 gms.
PLANT NAME éReeA)gﬂofao ::QJUSTR-:AL PLA‘TEIBS
SAMPLING LOCATION _ “TAnk_ 5 ~ A Tamu
Run Date Initials Locked? Date % S, Gel| Initials| Locked?
Number Used ' .Cleanup|{ Spent
Te-10g | 23580 | LA v lrgasen |5 Be ~
Te- N8 |3as8c| pre Y |gasgn | 5 Len [
E-nrb Q3.285.ga b7 o 2-15-2% s Gr
: | Date Initials Locked? Zero & Span Balance
Received in Lab ' ) Initials
' ' i T Used.

Sampling Method: ﬂ Fll;er Weigit zn

' ' (mgms) Test
Remarks:

NTROPY D-72
NVIRONMENTALISTS, INC.

:
:
l'



CUSTODY SHEET FOR REAGENT BOX # (224~

Date of Makeup S~2/-5( Initials S/ Locked? «
Tndividual Tare of Reagent: 200 0O mis. of O, /M /Mﬁpﬂ
Individual Tare of Reagent: ' mls. of

. Individual Silica Gel Tare Weight 2.00.0 gms .

PLANT e _OREENSBDRD BAoctes! K aters

SAMPLING LOCATION TAuk & EXHAST

Run . Date Initials Locked? Date $ S. Gel| Initials| Locked?
Number Used Cleanup| Spent _

e 43208 | L3 | 2aughk| /0 i
e (4| 22686 | c zF L—| 3ac-8| 0 CTF —

Date = Initials Locked? Zero & Span Balance
Received in Lab Initials
. : | " , Filter Tare Used.
Sampling Method: -5 W $ Weight on

(mgms) Test

Remarks:

E NTROPY D-73
NVIRONMENTALISTS, INC.



Date of Makeup

. Individual Tare of Reagent:

Individual Silica Gel Tare Weight

CUSTODY SHEET FOR REAGENT BOX ¢ O21&°

Initials

g,!/a\l[é@_

Individual Tare of Reagent:

B D

2o O

'-Locked°

“3’@2@@ ogms. of BCSQU—% H"LO

gms . Of

PLANT .NAME JngZEéMJYZéggg =£g g@éczé;zwf/ 722%%%4

- SAMPLING LOCATION éy4f167’ &77%&«5

Date

gms.

'Received in Lab

Sampling Method:

Inltlals

Filte:
4

Run ] Initials Locked? Date % 5. Gel| Initials Locked
Number Used - - ) Cleanup| Spent
mo-54 |3°% S| c.xf " |rau-8b| 0 e 5F —
MO-6f) |¥20- 86| C3F " | 32F6| W ATE |
o8 3.8 | ¢ 5F | |2 49| 5 <TF
~ Date - - initials"Lockedé ' Zero & Span Balance :

Tare Used
. Weight on
(mgms) Test--

- Remarks:

py D=74 -

E NTRO

NVIRONMENTALISTS INC.




CUSTODY SHEET FOR REAGENT BOX # @202
. pate of Makeup 3 - 2/ -£6 Initials SJ# Locked? ¢/
I Individual Tare of Reagent: 200. 0 mis. of O/N Ma O/
l Individual Tare of Reagent: mls. of
_ Tndividual Silica Gel Tare Weight 200.0 gms.
PLANT NAME c£55”540r2—0 cﬁaa&tg :&é ﬂ (f-)/')ﬁs
I SAMPLING LOCATION M- guTLET  STHK
Run Date Initials | Locked? Date % S. Gel| Initials| Locked?
I Number Used Cleanup| Spent
8
Mmool |3-ae-&%| & T-F e l2au-sb| 15h | ¢TF "
| mp-lbof |3-3-8 | ¢ T-F. " |3awlb| 157 | &TF | e
el loeasal | AP v lmszees | IS el |
i
I : Date Initials Locked? Zero & Span Balance
Received in Lab Initials
l : Filter . Tare Used.
Sampling Method: - : + # Weight on
l ' ' ~ {mgms) Test
'  Remarks:
l NTROPY D-75
Enwnnmmemmsmmc.
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AMPERE-HOUR CALCULATIONS
TEST NO.
INLET: MI-13 OUTLET: MO-1

Time Time
(24-h clock) interval, min Current, Ampere-hours
Inlet Qutlet Inlet Outiet amperes Inlet OQutiet

08:38 08:36

08:46 08:46 8 10 7,000 933 1,167
I 08:56 08:56 10 10 7,000 1,167 1,167
09:06 09:06 10 10 7,000 1,167 1,167
09:16 09:16 10 10 7,000 1,167 1,167
I 09:19 09:19 1 3 7,000 117 350
' Subtotal 39 43 4,551 5,018
l 09:29 09:29
09:39 09:39 10 10 5,000 833 833
09:43 09:43 4 K 6,000 400 400
__I Subtotal 14 14 1,233 1,233
I
" 10:07 10:02
l , 10:17 10:17 10 15 6,000 1,000 1,500
- 10:27 10:27 10 10 6,000 1,000 1,000
1 10:37 10237 ' 10 10 6,000 1,000 1,000
I - 10:47 10:47 10 10 6,000 1,000 1,000
10:57 10:57 10 10 6,000 1,000 1,000
I 11:07 11:07 10 10 6,000 1,000 1,000
11:17 11:17 10 10 6,000 1,000 1,000
11:27 11:27 10 10 6,000 1,000 1,000
I 11:30 11230 7 7 6,000 700 700
Subtotal 87 92 8,700 9,200
l 11:46  11:46 |
11:56 11:50 10 6 4,000 667 400
12:06 10 0 4,000 667 0
l 12:07 1 0 4,000 67 0
| Subtotal 21 6 | 1,401 400
l TOTAL 161 155 15,885 15,851
I E-3




AMPERE-HOUR CALCULATIONS j;
TEST NO. I
INLET: MI-2; OUTLET: MO-2
Time Time
(24-h clock) interval, min Current, Ampere-hours I
Inlet Outiet inlet OQutiet amperes Inlet Outlet
13:10 13:10 I
13:20 13:20 10 10 4,000 667 667
13:30 13:30 10 10 4,000 667 667 I
13:40 13:40 10 10 4,000 667 667
13:50 13:50 10 10 4,000 667 | 667
14:00 14:00 10 10 4,000 667 667 I
14:10 14:10 10 10 4,000 667 667
14:20 14:20 10 10 7,000 1,167 1,167
14:30  14:30 10 10 7.000 1,167 1,167 I
14:40 14:40 10 10 7,000 1,167 1,167
14:43 14:43 3 3 7,000 350 350
Subtotal 93 93 7,853 7,853 I
14:54 14:54
15:04 15:04 10 10 6,000 1,000 1,000 l
15:14 15:14 10 10 6,000 1,000 1,000
15:24 15:24 10 10 6,000 1,000 1,000
15:32 15:30 8 6 6,000 800 600 I
Subtotal 38 36 - 3,800 3,600 l
TOTAL 131 129 11,653 11,453
1




AMPERE-HOUR CALCULATIONS
TEST NO.
INLET: MI-3; OUTLET: MO-3

Time Time
(24-h clock) interval, min Current, Ampere-hours
Inlet Qutlet Inlet Outilet amperes Inlet Qutlet

08:04 08:05

08:14 08:14 10 9

08:24 09:24 10 10 8,000 1,333 1,333
08:28 08:28 4 4 8,000 533 533

8,000 1,333 1,200

Subtotal 24 23 3,199 3,066

08:45 08:45

08:55 08:55 10 10 8,000 1,333 1,333
09:05 09:05 10 10 8,000 1,333 1,333
09:15 09:15 10 10 8,000 1,333 1,333
09:25 09:25 10 10 8,000 1,333 1,333

I 09:35 09:35 10 10 8,000 1,333 1,333
09:45 09:45 10 10 8,000 1,333 1,333
I 09:55 09:55 10 10 8,000 1,333 1,333

09:59 09:59 4 4 8.000 533 533

Subtotal 74 74 9,864 9,864

10:13 10:13

10:23 10:23 10 10 7,750 1,292 1,292

10:33 10:33 10 10 7,750 1,292 1,292

10:42 10:43 9 10 7,750 1,162 1,292
0

10:52 0 9 7.750 1.162

Subtotal 29 39 3,746 5,038

TOTAL 127 136 16,809 17,968




AMPERE-HOUR CALCULATIONS
TEST NO. )
INLET: MI-4; OUTLET: MO0-4 I
Time Time )
(24-h clock) interval, min Current, Ampere-hours l
Inlet Outlet Inlet Outlet amperes Intet Outlet
11:10 11:10 l
11:19 11:19 9 9 7,750 1,162 1,162
Subtotal 9 9 1,162 1,162 l
11:34 11:34
11:44 11:44 10 10 7,000 1,167 1,167 I
11:54 11:54 10 10 6,500 1,083 1,083
12:04 12:04 10 10 6,500 1,083 1,083 i
12:14 12:14 10 10 6,500 1,083 1,083 I |
12:24 12:24 10 10 6,500 1,083 1,083
12:34 12:34 10 10 6,500 1,083 1,083 I
12:36 12:36 2 2 6,500 217 217
Subtotal 62 62 6,799 6,799 l
15:02 15:02
15:12 15:12 10 10 3,750 625 625
15:22 15:22 10 10 3,750 625 625 l
15:32 15:32 10 10 3,750 625 625
15:42 15:42 10 10 3,750 625 625
15:52 15:52 10 10 3,750 625 625 l
16:00 16:02 8 10 3,750 500 - 625
16:06 0 4 3,750 0 250 I
Subtotal 58 64 3,625 4,000
TOTAL , 129 - 135 - 11,586 11,961 l
B g |



<o
L]

W

ameter (UD)
VE=0

12:07

Test Stop Time
Inlet:
Outlet: 11550

over capture hoods.]

[Dbserved mist escaping

at outlet plugged.
1.4 in O.D.

rocs.

13.5 ft. long, 1 in. outside di

= 10.60 sq. ft.
12.5 ft. long, 1 in. 0.D.
ﬂ.

ISm'fa:lmiofrodlslo.6|q.

14 £, 10 in. long,
37 sq. ft.

Surface area of rods = 2.
1Stopped testing.

je machine rods.

e machine rods.
Rods rinsed with clean water over plating tank.

Started plating at 11:46.

4 textile machire

Dimension of rods:

ard 11346,

Tast Start Time
Inlet: B8:38
Outlet: B:36

Stopped testing. .
Stopped plating. Rods rinsad with clean water over plating tank.

Grab sasples of plating solution takem at amode, cathode, and

control ared.

VE = 0, Grab samples of plating solution taken at 9129

Visible emissions (VE) at stack outlet = 0

Stopped testing, Vacuus of impinger

Vork plateds 3 texti
1Started testing.

Surface area of rods
Dimmsion of rods
Started testing.
Work plated:

Stopped plating.
1Gtarted testing. Started plating at 9:29.

iStarted testing. Started plating at 7:20

idork plateds 3 texti

iDimension of rods:

tStopped testing.

WVE=0
VE=0
VE=0
VE=0

Process Data Shaet

Pressure
Drog,
ine W o
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.1
0.1
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
E-7

1
1
]
1
L]
L
]
i
]
]

SOURCE SAMPLING PROBRAM

1
1
)
]
1
]
1]
)
L
L
4
L]
1
L}
L
)
[
1

!
!
|
H
1

Outlety MO-1
]

Inlwt: MI-1

Test Run No.

A
&

Operating
Current,
aepETes

7,000
7,000
7,000
7,000
7,000
7,000
000
&,000
6,000
6,000
5,000
6,000
000
6,000
6,000
6,000
6,000
6,000
&, 000
4,000
,000
000
E-13
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Indestrial Platers
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Teuper-

ature,
F
120
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121
20
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120
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120
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120
120
120
18
118
116
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)
L]
1
'
L]
’
L)
)
1
+
1
)
1
L]
[}
'
[l
i
!
1
)
+
1
]
)
+
]
)
1]
L]
1
i
)
i
)
)

12;08

16:38

Outlet: 13:39
Outlet: 16:32

Iniet:
Inlet:

Test ‘Stop Time
Test Stop Time

nsed with water over tank for 24 sec.

.40 sq. ft.

one side plated.

Sm-fauamofbm=3.935q. ft.

8:32

Outlet: B:32

14319

Inlet:
Outlet: 14:20
8 flutter bars for textile machirery 11 . 9.5 in.

4 rods 17 ft. 9.5 in. long and 3.188 in. QD

Inlet:

Test Start Time

0.5 in wide

Test Start Time
Stopped plating. Rods rinsed with water over tank for 30 sec.

Surface area of rods =

Stopped plating. Rods ri
Stopped testing.

Stopped testing.
iStarted testing.

e
Started testing.
Work plated:

1
L]
)
1
L]
)
1
L]
1
1]
L]
)
1
L]
1
]
L}
L]
)
)
*
[
L]
L}

Process Data Sheet
Notes
iStarted textinn

0.5  idork plated:

~
"
<}

Ni-52
Sure

Drop,
W C
3
-5
ls

Q.5

SOURCE SAMPLING PROGRAM
SOURCE SAMPLING PROGRAN
Process Data Sheet

Pressure
. M

i, W G,
0.6

- - ma me = - W= =

8

Outlet: Mp-52
Inlet: MI-53
Dutlet: MO-53
'
! Pres
'
.% in,
8-
; 0.5
0.5
0.5
0
0,
0
0.5
0.5
0.5
0.6
0.
0.6

Test Run No.
Inlet:
Test Run No.

Operating
cum!
aEperes

2,000
Operating
urrent,
amperes
3,000
3,
3,000
3,000
3,000
3,000
3,000
3,000
3,750
3,70
3,750
3,750
3,750
37T
3,750

1
1
[ ]
L
]
)
’
L}
"
r
A
1
]
1
1
L
)
1
L]
)
L)
L
L)

Voltage,
volts
6.0
Operating
Voltage,
wolts
6.0
6.0
6.0
6.0
&0
6.0
6.0
6.0
6.0
6.0
6.0
60
6.0
6.0
60

Industrial Platers
MMJ
ature, |
Food
12
Industrial Platers
Teuper—
ature,
F
135
3
35
135
135
k-]
135
135
135
15
135
135
135
135
135
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Test Run
No.
TE-1R
TE-1B

i Operating
Current,
dmperes

3,100
3,100
3,100
3,100
3,100
3,100
3,100
3,100
E-15

Inlet A:
Inlet B:
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SOURCE SAMPLING PROGRAM
" Process Data Sheet

Test Start Test Stop

Test Run

Place: Greersboro Industrial Platers

Date:

Time Time

ml

3/18/88

Tank No.: S

Sample type:

14:00
14:02

12:53

Inlet A: TE-CA
TE-2B 12:54

Inlet B:

Total and hexavalent chromium

4
)
2
]
)
L]
]
1
1
)
!
1
b
+
i
1
i
L]
)
1
)
]
)
1
]
)
1
1]

Work plated: 1 laundry matt press head.

!Started testing.

HELEEEE

ature,
F
135
135
135
135
135

:
3

3,300
3,300
3,300

m....w wn v ) n I wn w w1
. H . .

- o oS o ol = > ad o

° 9

>

135
15
135

(=}

tls 8 @2 8 8 2 B 9

e -e .0 an - - - - .8
—~ = od ~ ™ ™ ™~y [ ] i~y -
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filsilg 39 2 828 8 2 B3 8
o~ r— 1] [ 4 - 13 . i .
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Test Stoo
Time
15:33
15:34

Turned current on
bacause word had old chromium

plating on it.

14:29
14:30
iWork plated: 1 laundry matt press head.

Test Start
Time

i Notes
IStarted testing.
!Stopped testing.

Test Run
ml
TE-3A
TE-3B

Current, |

amperes
i,
3,100
3,100
3,100
3,100
3,100
3,100
3,100

E-17

Process Data Sheet
Operating

Inlet A:
Inlet B:

SOURCE SAMPLING PROGRAM

Voltage,
volts
a3
8.5
8.3
8.5

Tesper- | Operating

ature,
F
Not
Recorded

Sample type: Total and hexavalent chromius
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- SOURCE SAMPLING PROGRAM
Process Data Sheet

Place: Greensboroc Industrial Platers Test Run  Test Start  Test Stop
Date: 3/19/86 No. Time Time
Tank No,: 5§
Sample type: Total and hexavalent chrowium Inlet A: TE-5@ 11:03 12:11
Inlet B: TE-SB 11:05 12:11
Time ! Temper— ! Operating i Operating | i
{2d-h clock) 1. ature, | Voltage, { Current, ! !
i F 1 volts i amperes | Notes !
Inlet A Inlet B ! : : !

Pols0s ) 11:05 3 Net ! 3.0 i 1,600 I!Started testimm. !
! _ i i Recorded ! : : '
D § 35 LTS § 5 & I | 3.0 i 1,600 iWork plated: ! steel part for furniture |
' ! ! ' ! i industry 60 in. long and 11 in. wide; |
VoS 11525 ' 3.0 ' 1,600 | one side plated. !
' ! ! ! ' i Surface area of part = 4,58 sq. ft. |
IS § £ T § ¥ < ' 3.0 1,600 ;
R YT - IS § § 1 L ! 3.0 i 1,600 ! !
I B3+ TS § ¥ - I ! 3.0 {14,800 H
vo12:05 } 12:05 ! ! 3.0 P 1,600 ! J
RS T3 U P 3 § B : 3.0 { 1,600 iStopped testing. :
E-=19



SOURCE SAMPLING PROGRAM
"Process Data Sheet

Place: Greemsboro Industrial Platers . Test Run  Test Start Test Stop

Date: 3/19/86 No. Time Time
Tank No.t 5
Sample type: Total and hexavalent chromium  Inlet A Te-6A 13:05 14:10

Inlet B:  TE-BB 13:06 14111
: Time ! Temper— | Operating i Operating ! !
1 (24=h elock) ! ature, ! Voltage, i Current, ! '
! : F 1 volts ! amperes | Notes :
! Inlet A Inlet B! ! ' : H
! 13:05 ! 13:06 1 Not : 6.0 ! 2,000 iStarted testing. '
: ' ! Recorded ! ' : H
bo13:15 1 13115 H 6.0 ! 2,000 IWork plated: 1 steel part for furniture |
! B { ! : ! industry 60 in, long and 11 in., wide; |
I 17-~ S T ¥ 17 B i 6.0 ! 2,000 ! ome side plated. !
H ! H ! i ! Surface area of part = 4.38 sa. ft. |
o133 1 1335 ' 6.0 i 2,000 | !
!o13:45 ) 13:45 ! : 6.0 T 2,000 :
VoI b 1S v B.0 V2100 '
{14205 0 1409 ) : 8.0 Vg 100 !
HERSUYS (/NS T 15 § S : 8.0 ! 2,100 iStooped testing. '

E-20
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GOURCE SAMPLING PROGRAR
Process Data Sheet

Place: Graenshoro Industrial Platers Test Run  Test Start  Test Stop
Date: 3/24/8& No. Time Tive
Tank No.: §
Sample type: Total and hexavalent chromius  Inlet A:  TE-8A 1h:a2 15:45
Inlet B:  TE-8B 14:43 15:46
Time i Temper— ! Operating ! Operating !
(24-h clock) ! ature, | Voltage, ! Current, !
! F ! volts ! amperes | Notes
Inlet A ! Inlet B! : ] :

14342 | 14343 1 Not i 3.2 ! 8,000 (Started testing.
! ! Recorded | ) '
14:53 1 1433 ! 3.2 ! B,000 !Work plated: ! ingustrial roll
' ! d ; ! 50 in. long and & 3n. QD
15:03 | 19:03 ! ! 3.2 ! 8,000 ISurface area of part = .34 sq. ft.
15:43 1 15:13 ! ' 3.2 ! 8,000 IlIndustrial roll is used from 80 to
i | ' ! ! 100 hours and then chromium plated
15:23 1 1523 | : 3.2 ! 8,000 | again
15:33 1 15:33 ! ' 3.2. V8,000
15:43 | 15:43 ! 3.2 ! 8,000 !
15:45 | 15:46 | ! 3.2 ! 8,000 !Stopped testing.
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SOURCE SAMPLING PROGRAM

Process Data Sheet
Place: Greensboro Industrial Platers Test Run  Test Start  Test Stop
Date; 3/25/86 No. Time Time
Tank No,: §
Sample type: Total and hexavalent chromiuw  Inlet A:  TE-94 8:20 9:25

Inlet B: TE-9B 8:21 3:26
' Tine i Temper- | Operating i Operating ! !
1 {24=h clock) i ature, ! Voltage, i Current, | !
! ! F ' volts i amperes ! Notes )
i Inlet A} Inlet B! ' ' ! :
i 8:20 ' B2t 4 Nt } 6.5 v 3,700 iStarted testing. ]
H ! ! Recorded ! } ! '
v 8:30 ! B ! ' 6.9 i 3,700 lWorx plated: 2 steel woodworking machire |
' ' : ' ] ' plates 29 in, long and 15 in., wide; !
i B:40 1 B:a0 ! ! 6.5 P 3,700 | ome side plated. :
! ' H ' : ' Surface area of part = £.04 sq, ft, '
P850 B:s0 ! ' 6.5 3,700 '
Po9:00 ! 9:00 ! ! 6.5 bo3,700 :
P90 b 910 ' 6.5 V3700 {
- H o920 ) ! 6.5 V400 !
Vo925 0 928 ! .5 i 3,700 iStopped testing. !

Note: Results of test run No. TE-9B are not included in the test report because the post-test meterbox
calibrations were unacceptable. This test run was replaced with test run No. TE-13B.
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SOURCE SAMPLING PROGRAM
Process Data Shest

Place: Breenshoro Industrial Platers Test Run  Test Start  Test Stoo
Date: 3/25/86 No. Time Tise
Tank No.: 5
Sample type: Total and hexavalemt chromius  Inlet A: TE-10A 10:18 11:19

Inlet B:  TE-10B 10:17 11:20
: Time ! Temper— ! Qperating . | Operating | '
! (24-h clock) ! ature, ! Voltage, i Current, ! '
' ! F V' volts i amperes | Notes H
i Inlet A! Inlet B! H ; H H
1o10:46 1 10217 1 Net : 3.0 ! 2,100 iStarted testing. '
H ] ! Recorded | ! \ :
Yo10:26 ) 10326 ) ! 3.0 t 2,100 iWork plated: 4 rogs. !
! 10: Vo10: ' { 3.0 Vo2 100 '
P10:46 1 10346 ) ' 3.0 VooL,700 '
v 10: V1056 ) , 3.0 VoL !
o106 1 11306 ) 1 3.0 L7000 :
S SR -SRI § 3 (- ! 3.0 boL700 !
b9 1120 : 3.0 i 1,700 !Stopped testino. :

Note: Results of test run No. TE-10B are not included in the test report because the post-test meterbox
calibrations were unacceptable. This test run was replaced with test run No. TE-14B.
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SOURCE SAMPLING PROGRAM
Process Data Sheet

Place: Greemsboro Industrial Platers Test Run  Test Start  Test Stop
Date: 3/25/86 No, Time Tise
Tank No,: 5
Sample type: Total and hewavalent chromium  Inlet A:  TE-11A 13:3 14:36
Inlet B:  TE-11B 13:33 14:37
Time i Temper— | Dperating i Dperating !
{24-h clock) ! ature, | Voltage, i Current, |
' F 1 volts 1 amperes | Notes
Inlet A 1inlet B ! ! ' !

Vo332 1 13:33 1 Net ' 2.9 ! 1,300 iStarted testing. '
' ' ! Recorded ! ! ! ;
Vo132 ) 13 ! ! 2.5 i 1,300 iWork plated: 1 steel cylinder 3 ft. 4 in, long |
: ' ' ! ] i and 4,5 in. O.D. H
P33R ) 1352 ) ! 2.5 i 1,300 iSurface area of cylinder = 3.93 sq, ft. i
i 14302 0 14302 ! 2.5 L300 :
S U H F- N U V- B ' 2.5 4,300 '
Vo222 ) 1422 ! 2.5 1,300 !
Vo143 14132 ' 2.5 1,300 !
b4 Vo14:37 ' 2.5 i 1,300 Stopped testing. i
E-25



SOURCE SAMPLING PROGRAM
Process Data Sheet

Place: Greensboro Industrial Platers Test Run Test Start Test Stop

Date: 3/25/86 No. Time Time
Tank No.! § . _

Sample type: Total and hexavalemt chrowius  Inlet A: TE-12A 15:11 16116
Inlet B:  TE-12B 15:12 16:17

Time ! Tewper— | Operating | Dperating |

{24-h clock) ! ature, ! Voltage, ' Current, !

! F 1 volts i awperes | Notes
Inlet A ! Inlet B! ' : H

¢o15:11 ) 15:12 1 Net ! 3.0 ! 1,600 !Started testing.

! ! ! Recorded | ' !

S 1775 B - 11-3 ! 3.0 ! 1,600 iWork plated: { steel industrial rell 6 ft. 6 in™
: : H H ! ! long amd 4 in. 0.D. )
11531 15331 ' 3.0 ! 1,600 iSurface area of cylinder = 6.81 sg. ft. '
!o15:41 ) 19:M ! ! 3.0 11,600 !
HES |- 11-1 U B - 14-1 ! 3.0 Vo Le00 o H
! 16:01 3 16:01 : 3.0 VL,E00 :
IS (-1 5 RIS -1 3 § SR ' 3.0 L6800 ! ]
YT USRI T T3 v A 1 3.0 ! 1,600 !Stopped testing. !
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SOURCE SAMPLING PROGRAM
Process Data Gheet

Test Start Test Stop
Time Time

Test Run
hl

Place: Greensboro Industrial Platers
3/26/85

Date:

Tank No.: 5

Sasple type:

9:49

9:50

8:29
8:30

TE-13A

TE-13B

Inlet A:

Total and hexavalent chromium

Inlet B:

Operat ing

Temper— | Operating

ature,

]
i

Time
{24-h clock)

Voltage,

volts

iStarted testing,

800

o
.
o
Fr
2
m
18 I
— § e
= § @
—
<
5] &
—
E § @
r—

iWork plated: | part 52 in. lomg and

6 in. wite; ome side plated,
iSurface area of part = 2,17 sq. ft.

800

iStopped testing.

900

2.6

9:49
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SOURCE SAMPLING PROGRAM

Process Data Sheet

Test Stop

Test Start

Test Run

Plare: Breensboro Industrial Platers

Time

Time

3/26/86
Tank No.: S
Sample type:

Date:

11:27

TE-14A 10s22
10:23 11:28

TE-14B

Inlet A:

Total and hexavalent chromium

Inlet B:

! Operating !

! Temper- | Operating

Time
! (26-h clock)

\ ature, ! Voltage,
! F ! volts

Inlet B |

inlet A )

1Started testim.

300

Not
Record

10:23

)
)
1
+

10:22

tWork plated: 1 part 52 in. long and

6 in. wide; one side alated.
!Surface area of part = 2.17 sq. ft.

iStopped testing.

900
900
900
900
900
900

(¥ -] 10 (¥ ] 9 (V1] Ve ]
o al ol ol ol od
8 Y H 8 o & 3
. . - . e - .
b= o L= —t — - -
—— -— -—r —— — - -

2
10:42
10:32
11:02
11:12
11:22
11327
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10:54

Dutlet B: 10:35

Test Stop Time
Inlet A

8:3

Inlet A:
Outlet B: 8:34

Test Start Tiwe

tWork plated: 4 pipes 216 in. long and 1,18 in, LD,

iWork plated: 1 cylinder 108 in. long and S in. 0.D.
{Surface area of rods = 22,84 sq. ft.

1Surface area of rods = 11.78 sq, ft.

iStopped testing.
iStarted testing
iStopped testimg.

iStarted testing.

M-3R

Process Data Sheet
Outlet B: MO-3B

SOURCE SAMPLING PROGRAM

Pressure
Drog,
in.
0.8
0.9
0.8
0.8
0.8
0.8
i 0.8
0.8
0.8
1.0
0.9
0.8
0.8
0.8
0.8
0.8
E-29

'
H
'
¥
]
)
)
»
'
)
]
)
13
1
]
i
]
H
1
L
'
)
1]
H
[
’
]
)
)
)

Inlet A:

Test Run No.
Current,
ampares

2,400
2,400
2,400
2,400
2,30
2,200
2,200
2,300
2,300
4,000
3,900
3,900
4,000
4,000
4,000
4,000

]
1
)
)
1]
)
)
[
1
)
1
i
4
i
)
)
]
)
)
[}
1
]
)
)
13
)

’
)
13
L]
H
1
i
)
)
1]
H

Voltage,
volts
6.5
6.5
6.5
6.5
6.5
&3
6.2
&2
6.2
6.2
6.2
6.2
&.2
6.2
6.2
62

Operating

L3
L]
]
)
)
1]
1]
1

Temper-
ature,
F
145
145
140
140
140
140
140
140
140
140
135
135
135
135
135
135

Total and hexavalent chromium

3/26/86
Time
(24+h clock)
8:31
3
A5
]
05
9:15
-]
=
38
-]
10:05
0:
10235
01

Place: Greemsboro Irdustrial Platers
Dates

Tank No.3 6

Sampie type:

Outlet A iOutlet B |

,ll_lml_l_l“lwl___l_l_l._.lvl_l_l_l__l_lml_
e —



i,

13:3%6

Test Stop Time
Inlet A: :
Outlet B: 12:57

11:50

Inlet R:
Outlet B: 11:51

Test Start Time
iMork plated: Reeds approximately 160 in. long.

iStarted testing.
Stopped testing.

n-6A

Cutlet B: MO-EB

Pressure
Drop,

in m
0.8
0.8
0.8
0.8
0.8
0.8
0.9
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

E-30

SOURCE SAMPLING PROGRAM
Process Data Sheet

1
'
)
1
]
.
]
i
)
)
)
’
)
"
13
)
[}
)
)
1
1
1
()
)
1]
¥
)
1
'
)
1
’
]
L
1
L}
’
L)
]
1
1
[
1
)
:
]
1
1
1
1
»
4
1
)
)
)
i
)
1
1
1
1
L]
)
)

Inlet A:

Test Run No,

Oparating
Current
auperes
2,200
2,200
2,200
2,200
2,200
1,800
1,700
1,700
1,700
1,700
1,600
1,400
1,400
1,400
1,400

Veltage,
volts
6.5
6.2
6.3
6.2
55
55
5.5
&35
5.5
&5
85
5.5
55
55
5.5

Operating

Temper—

iture,
F
135
15
135
135
135
130 .
135
135
135
130
130
130
130
130
130

Total and hexavalent chromsium

(24=h clock)

Plate: Brwershoro Industrial Platers
3/26/86

Date:
Outlet A (Dutlet B !

Tank No,: 6

Sample type:



16:28

Test Stop Time
Inlet A:
Dutlet B: 16:29

14:08

Inlet A:
Outlet B: 14:09

Test Start Time
iMork plated: 4 parts 214 in. long and 1.18 in Q.D.

‘Surface area of parts = 22,04 sq. ft.

{Stopped testing.
iStarted testing,
iStopped testing.

iStarted testing.
'

no-7R

Outlet B: MO-7B

SOURCE SAMPLING PROGRAM
Process Data Sheet

Pressure
Drop,
in w c
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
E-31

¥
)
1
)
[
’
1]
L]
)
)
1
4
)
)
]
[
»
]
¥
1
]
+
)
L)
]
)
]
'
»
.
1]
L]
]
)
)
L)
L
L}
1]
L)
)
)
i
)
1
+

Inlet A:

Test Run No.
Dperating
Current,
aaperes
3,800
3,800
3,800
3,800
3,800
3,800
3,700
3,800
3,800
3,800
3,800
3,800
3,800
3,800

Voltage,
volts
6.5
&5
6.5
6.5
6.5
&5
6.5
6.5
&5
6.5
6.5
6.5
6.5
6.5

Operating

]
]
]
[
1
|
1
)
t
1
1
)
1]
'
)
)
]
’
]
’
'
»
'
)
)
L)

Industrial Platers
Total and hexavalent chromium

Teuper—
ature,

F

130

130

130

130

130

130

130

12

125

125

125

125

185

125
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APPENDIX F

TEST PARTICIPANTS AND OBSERVERS







TEST PARTICIPANTS AND OBSERVERS

Name Organization Responsibility
Barry Rudd Entropy Environmentalists, Inc. Field Coordinator
Frank Phoenix Entropy Environmentalists, Inc. Field Coordinator
Willis Nesbit Entropy Environmentalists, Inc. Sampling Team Leader
Dwain Ritchie Entropy Environmentalists, Inc. Sampling Team Leader
Steve Terll Entropy Environmentalists, Inc. Sampling Team Leader
Chris Franklin Entropy Environmentalists, Inc. Engineering Technician
Robert Bridges Entropy Environmentaliéts, Inc. Engineering Technician
Hung Dang | Entropy Environmentalists, Inc. Engineering Technician
Bill DeWess Entropy Environmentalists, Inc. Quality Assurance QObserver
Randy Strait Midwest Research Institute Process Operation Observer

Frank Clay
Ron Myers

Robert Hester

EPA, Emission Measurement Branch

EPA, Industrial Studies Branch

Greensboro Industrial Platers

EPA Task Manager
EPA Task Manager

Facility Contact









