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Abstract:

A testing program was conducted at the Greensboro Industrial Platers facility in
Greensboro, North Carolina on the No. 6 hard chromium plating tank whose

emissions are controlled by a mist eliminator.

The purpose of this program was to provide data to support a possible chromium
standard under the National Emissions Standards for Hazardous Air Pollutants

(NESHAPS) .

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 Method 13-type "impinger train" sampling train
for use in a potential reference method for collecting and measuring hexavalent
and/or total chromium emissions.

RESULTS FOR IMPINGER TRAIN TESTING:

The uncontrolled emissions from the tank averaged 0.057 lb/h of hexavalent
chromium and 0.064 lb/h total chromium.

The controlled emissions averaged 0.007 lb/h of hexavalent chromium and 0.008
lb/h of total chromium.
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The resulting collection efficiency on a mass emission rate basis was 87.1%
for hexavalent chromium and 86.8% for total chromium.

PARTICLE SIZE DISTRIBUTION RESULTS:

Particle size distribution tests showed that about 25% by weight of the
uncontrolled emissions were greater 10 urn and about 36% by weight of the
controlled emissions were greater than 10 urn.

In conclusion:

The methods evaluation tests demonstrated the impinger train quantitatively
collects both the hexavalent chromium and total chromium with an average of
99.9% of 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.

The tests on the impinger train to detect possible conversion of the hexavalent

chromium during and after sample collection, indicated that some conversions 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.

Therefore, the impinger reagents should be O.1N NaOH or equivalent to fix the
sample immediately upon collection.

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.

Refer to the report for additional data and results.
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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

Emissions 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, e~d 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 tota:" 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 liquid surface.

• 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 I~ashed down on a
routine schedule to ensure proper operating performance.
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• The design operating parameters of the mist eliminator includes a
gas flow rate of 283 cubic meters per minute (10,000 cubic feet per
minute) 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 capabili.ty 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 con~iunction with the

chromium testing.

Mr. Randy Strait [Midwest Research Institute (MRI}] monitored the

process operation throughout the test period. Mr. Frar~ 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. Immediately following this introduction is

the "Process Operation" section which includes a descrj~ption 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 w1d Observers

(Appendix F).

*43 Federal Register 11984, 3/23/78 (Method 5) and 43 Federal Register 41852,
6/20/80 (Method 13).
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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 facility 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/t) (34 ounces per gallon [oz/gal]) of plating solu
tion. About 454 kilograms (1,000 pounds) of chromic acid are consumed per

month. Sulfuric acid in a concentration of about 2.55 g/t (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.

2-1
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Figure 2-1. Schematic diagram of hard chromium plating
tanks at Greensboro Industrial Platers.
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TABLE 2-1. DIMENSIONS AND OPERATING PARAMETERS OF HARD CHROMIUM PLATING
TANKS 5 AND 6 AT GREENSBORO INDUSTRIAL PLATERS

Dimensions Canst ituenta,(1, w, d)a Capacity, Voltase, Current Method g/~ (oz/gal)
Tank No. m (ft) t (gal) volts amperes6,c of cooling Cr0 3 H2SO 4

5 3.6, 1.2, 1.8 8,020 15 10 ,000 Water 255 2.55
(11.8, 4, 6) (2,120) (34) (0.34)

6 6.4, 0.9, 1.8 10,710 15 8,000 Water 255 2.55
(21, 3, 6) (2,830) (34) (0.34)

~l = length, w = width, d = depth.
Maximum operating values.

cD irect current.
dCr03 = Chromic acid, H2S0 4 = sulfuric acid.



The National Institute for Occupational Safety and Health conducted a

study of the ventilation system installed on Tank 5 in November 1981 and
measured the gas flow rate to be 332 actual cubic mE~ters per minute (acmm)
(11,730 actual cubic feet per minute [acfml) and the ventilation rate to

2 2be 74 acmm per square meter (1m ) (240 acfm per sqUilre foot [1ft I) of
1

'surface area. Only one of the exhaust hoods on Tank 5 was tested for the
test methods development phase of the test program. The sampling location
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 acrnm
(7,970 acfm), and the ventilation rate is 39 acmm/m 2 (126 aCfm/ft 2

) of

surface area.
Emissions that are captured by the exhaust system are vented to a

chevron-blade mist eliminator suspended from the cE~iling of the plating
shop. The mi st e1imi nator was manufactured and i nsta11 ed by KCH Servi ces,
Incorporated, in 1980. The design operating parameters of the mist
eliminator include a gas flow rate of 283 acrnm (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 el'iminator 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 cm (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 inlet 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
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tank. The process was operating normally during thE! test. Process

operating parameters such as the voltage, current, clnd 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 Table 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 ~inse 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

2-6



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,
Outlet volts amperes solution, °C (OF) kPa (in. w.c.)a

MI-1/MO-1 9.3 5,955 49 (120) 0.02 (0.1 )

MI-2/MO-2 8.1 5,563 46 (114) 0.02 (0.1 )

MI-3/MO-3 10.0 7,931 50 (122) 0.02 (0.1)

MI-4/MO-4 8.7 5,444 62 (143) 0.02 (0.1)

akPa = Kilopascal, in. w.c. = inches of water column.
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are pushed away from 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 cal cu 1ated in terms of ampere-hours. The ampere··hour cal cu 1at ions are
included in Appendix E and a summary of the total current values is

presented in Table 2-3.
Process operating parameters also were monitorf~d for Tanks 5 and 6

during methods development testing. Operating cond'itions 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
Industrial Plating, Greensboro, North Carolina.
for Occupational Safety and Health. Cincinnati,
November 1981. p. 13-15.
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TABLE 2-3. TOTAL CURRENT SUPPLIED TO TANK 6
DURING FOUR EMISSIONS SOURCE TEST RUNS

Test No. Total current, ampere-hour
Inlet/Outlet Inlet Outlet

MI-1/MO-1 15,885 15,851

MI-2/MO-2 11 ,653 11,453

MI-3/MO-3 16,809 17,968

MI-4/MO-4 11,586 11 ,961

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 te:sting, 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 c:hromium. 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 tarn: 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 wld 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 chromiwD 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 quantitatively remove all the

chromJ.um from the emissions and (2) the potential for c:onversion 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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TABLE 3.1. TESTING SCHEDULE FOR GREENSBORO INDUSTRIAJ~ PLATERS

No. 6 Plating Tank No. 6 Plating 'rank

Mist Eliminator Mist Eliminator No. 5 Plating Tank
Date Sample Type Inlet Outlet Exhaust

(1986) Run Test Time Run Test 'rime Run Test Time
No. 24 h clock No. 24 h clock No. 24 h clock

+6
3/18 Cr Total Cr MI-1 0838-1207 MO-1 0836-1150 TE-1A 0915-1021

" MI-2 1310-1532 MO-2 1310-1530 TE-1B 0915-1022
" TE-2A 1253-1400
" TE-2B 1254-1402
" TE-3A 1429-1533
" TE-3B 1430-1534

+6
3/19 Cr Total Cr MI-3 0804-1042 MO-3 0805-1052 TE-4A 0924-1031

" MI-4 1110-1600 MO-4 1110-1606 TE-4B 0926-1032

" TE-5A 1105-1211

" TE-5B 1105-1211
" TE-6A 1305-1410

" TE-6B 1306-1411

+6
3/24 Cr Total Cr TE-7A 1305-1410

" TE-7B 1306-1411
" TE-8A 1442-1545
" TE-8B 1443-1546

Particle Size MI-S1 1304-1614 MO-S1 1304··1614

+6
3/25 Cr Total Cr TE-9A 0820-0925

" TE-9B* 0821-0926

" TE-10A 1016-1119

" TE-10B* 1017-1120
" TE-11A 1332-1436
" TE-11B 1333-1437
" TE-12A 1511-1616

" TE-12B 1512-1617
Particle Size MI-S2 0832-1206 MO-S2 0832-1339

" MI-S3 1419-1638 MO-S3 1420-1632

+6
3/26 Cr Total Cr MO-5A 0831-1054 TE-13A 0829-0949

" MO-5B 0834-1055 TE-13B 0830-0950

" MO-6A 1150-1356 TE-14A 1022-1127

" MO-GB 1151-1357 TE-14B 1023-1128

" MO-7A 1408-1628

" TE-7B 1409-1629

* Runs 9B and lOB are not included in this report due to unacceptable post-test meterbox calibrations:

runs 13B and 14B (respectively) were performed as replacements.
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Therefore, the impinger reagents should be O.lN NaOH or equivalent to fix the

sample immediately upon collection. 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 suitabl,e 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

according 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 ana.lytical 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 i.nlet and outlet of the

mist eliminator on tank No.6. The samples were collec:ted isokinetically

using an impinger-type sample train. For analysis, thEl 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 froID 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 du,ct 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 210 C (71
0
F). with a moisture content

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 200 C (680
), 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 - 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 emissi.ons 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 emiss:Lons 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 dUt:~ 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 3.2. SUMMARY (J' FLUE GAS CONDITIONS

Run 08te Test TIme rlnw Rltte St!ICk MoIsture O2 CO2 lsoklnet/c
No. (1986) 24 h clock Actua/e! Standardb Temoerature % % % %

acmh aeth dscmh dscfh °c of

x 103 x 103 x 103 x 103

No.6 P/8tlng Tank r~Ist ElImInator Inlet

MI-l 3118 0838-1207 13.8 489 13.4 473 18 65 1.0 20.9 0.0 99.6
MI-2 3/18 1310-1532 13.3 471 12.8 450 21 70 1.3 20.9 0.0 99.8
M/-3 3/19 0804-1042 13.7 484 12.9 456 23 74 2.1 20.9 0.0 100.9
M1--4 3/19 1110-1600 13.3 469 12.5 441 23 74 2.3 20.9 0.0 99.8

Average 13.5 478 12.9 455 21 71 1.7 20.9 0.0 100.0

No.6 PI8t/ng Tank MIst ElImInator Outlet

Me-I 3/18 0836-1150 11.4 402 10.9 385 22 71 1.1 20.9 0.0 91.9
MO-2 3/18 1310-1530 11.6 411 11.0 389 23 74 1.6 20.9 0.0 99.3
MO-3 3/19 0805-1052 11.5 407 10.8 381 27 80 1.5 20.9 0.0 98.5
MO--4 3/19 1I 10-1606 11.5 407 10.8 380 27 80 1.8 20.9 0.0 100.2

Average 11 .5 407 10.9 384 25 76 1.5 20.9 0.0 99.0

aYoJumetrlc flow rate In actual cubIc meters per hour (acmh) and actu8' cubIc feet per hour (acfh) 8t stack condItIons.
bYolumetrlc flow rate In dry standard cubIc meters per hour (dscmh) and dry standard cubIc feet per hour (dscfh).



TABLE 3.3. SUMMARY OF HEXAVALENT CHROMIUM AND TOTAL CHROMIUM EMISSIONS

.

Run Date Hexavalent Chromium Total Chromium

No. (1986) concentration mass emissions conc.entration mass emissions

mg/dscm gr/dscf kg/h 1b/h mg/ds.::m 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. 6 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

MI-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 7.1.2 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 Eliminator' Outlet

MO-1 3/18 0.168 0.0736 1.83 4.05 0.2.:1 0.091 2.41 5.31

MO-2 3/18 0.377 0.1647 4.15 9.15 0.4~16 0.190 4.80 10.58

MO-3 3/19 0.173 0.0758 1.87 4.13 0.lE18 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 o.~15 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 250 C

(76°F) and a moisture content of 1.5 percent. The oxygl~n, 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 200 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 standard cubic foot) and 0.0033 kilograms per

hour (0.007 pounds per hour).

Total Chromium Emissions - The controlled total chromium emissions for

each test run was consistent with the corresponding hexavalent chromium

emissions 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 plati.ng operation. To

determine the collection efficiency of the mist eliminELtor, 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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TABLE 3.4. SUMMARY OF EMISSION RATES IN UNITS OF PROCESS RATE AND EFFICIENCY

Uncontrolled Emissions Controlled Emissions Collection Efficiency--

Date Run Process hexavalent total hexavalent total hexavalent total

(1986 ) Nos. Rate chromium chromium chromium chromium chromium chromium

amp-hr mg g/h mg g/h mg g/h mg g/h % %--- --- -- -- --- --
amp-hr ft2- amp-hr ft2- amp-hr ft2- amp-hr ft2-

No.6 Plating Tank Mist Eliminator Inlet

3/18 MI-l 5.944 3.42 0·322 3·87 0·365 -- -- -- --
3/18 MI-2 5.327 5·86 0.495 6·53 0·552 -- -- -- --
3/19 MI-3 7.927 2·52 0·317 2·75 0.346 -- -- -- --

3/19 MI-4 5.316 6.08 0·513 6.88 0·581 -- -- -- --

Average 6.129 4.47 0.412 5·01 0.461 -- -- -- --

No.6 Plating Tank Mist Eliminator Outlet

3/18 MO-l 5.9/14 -- -- -- 0·308 0.029 0.405 0.038 91.0 89·6

3/18 MO-2 5.327 -- -- -- -- 0·779 0.066 0·901 0.076 86.7 86.2

3/18 MO-3 7.927 -- -- -- -- 0.236 0.030 0.256 0.032 90·5 90.8

3/18 Mo-4 5.316 -- -- -- -- I. 025 0.087 1.142 0.096 83·0 83·5

Average 6.129 -- -- -- -- 0·587 0.053 0.676 0.061 87.1 86.8
-

- Emission rate in units of grams per hour per square foot of tank surface (gr/hr/ft2) using tank surface of 63.0 ft2.

Collection efficiency of control equipment is based on the uncontrolled and controlled emission rate in units of

emissions per hour per ft2 of tank surface.



6 . 2
square foot of tank surface area. The $urface area of the tank was 3.0 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 hexa~alent 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. 1herefore, only particle

size 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 un.controlled emissions

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 \I'as 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 tes t day. A summary of the resul ts for theSE! samples is shown in'

Table 3.6. There were no significant differences bet\l,een any of the tank and

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

Run
No.

Date
(1986)

Test Time
24 h clock

Total Chromium
wt. less than size, %

1 um] 5 um I 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 Elimina.tor Outlet

MO-S1 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 47

Average 4.7 23 36

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

** Value not included in average.
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TABLE 3.6. SUMMARY OP CHROME PLATING SOLUTIONS FOR TANK No.6

Date Run Chromium Concentration of Solution at Location in Percent (%).
(1986) No. Rinse Tank Tank Anode Tank Bath Tank Cathode Mist Eliminator Wash

Cr+6 Cr Cr+6 Cr Cr+6 Cr Cr+6 Cr Cr+6 Cr

3/18 MO/MI-l - - 13·7 15·3 13·6 1/1. 9 13·2 14.2 7·7 8.6

3/18 MO/MI-2 0.1 0.1 13·4 14.7 13·5 13·8 13·3 14.2 4.0 4.2

3/19 MO/MI-3 - - 12·9 14.1 12.8 13·9 12·7 13·4 6.2 6.6

3/19 MO/MI-4 0.1 0.1 13·0 14.4 13·1 13·9 12.8 13.4 2.2 1.6

3/25 MO/MI-S2 6.0 6.2

3/25 MO/MI-S3 1.2 1.0

·One percent chromium is equivalent to 2.578 ounces of Cr03 per gallon.



3.5 SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM

The summary of the analytical resu~ts for hexavale:nt and total .chromium

for all the samples collected across the mist eliminator 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

the "EPA Protocol for Emissions Sampling for Both Hexavalent and Total

Chromium" (see Appendix C). When, for total chromium cUlalysis, 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 Induetively 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 aecurate.

3.6 SUMMARY OF EVALUATIONS AND RESULTS FOR METHODS DSvELOPMENT 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

coompare 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.
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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 3/18 Impinger NaOH G-119 7.300 Residue 8.148
MI-2 3/18 Teflon Fil ter G-120 4·3 Residue 4.7
MI-3 3/19 Impinger NaOH G-121 4.460 Residue 4.874
MI-3 3/19 Teflon Fil ter G-122 7.2 Residue 7.6
MI-4 3/19 Impinger NaOH G-123 7.560 Residue 8.570
MI-4 3/19 Teflon Fil ter 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 Fil ter G-195 < 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 Residue 270.. " Fifth Stage Filter G-201 43·4 Residue 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

" " Solid Fil ter 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

" " 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 Fil ter G-215 < 0.2 Residue < 0.2

(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 Results. ug Analyzed Results. ug

No.6 Plating Tank Mist Eliminator Outlet

MO-1 3/18 Impinger NaOH G-91 672 Residue 886

MO-1 3/18 Teflon FH ter 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 lmpinger NaOH G-95 685 Residue 750
MO-3 3/19 Teflon FH ter G-96 8.0 Residue 8.4

Mo-4 3/19 lmpinger NaOH G-97 1.536 Residue 1.714
Mo-4 3/19 Teflon FH ter G-98 2.0 Residue 2.3

MO-S1 3/24 Precutter Rinse G-156 169 Total 198
It It First Stage Filter G-157 0.5 Residue 11.5.. It Second Stage Filter G-158 0.8 Residue 10.3
It It Third Stage Filter G-159 7.5 Residue 26.0
It It Fourth Stage Filter G-160 8.5 Residue 23·0
It It Fifth Stage Filter G-161 4.7 Residue 16.2
It It Sixth Stage Filter 6-162 1.9 Residue 9.4
It It Seventh Stage Filter G-163 0.4 Residue 9.4
It It Eighth Stage Filter G-164 0.3 Residue 10.8
It It Solid FH ter G-165 < 0.2 Residue < 1

MO-S2 3/25 Precutter Rinse G-166 354 Total 397
It It First Stage Filter G-167 0.9 Residue 14.9
It It Second Stage Filter G-168 6.6 Residue 18.3
It It Third Stage Filter G-169 20.0 Residue 38.5
It It Fourth Stage Filter G-170 l4.5 Residue 41.5
It It Fifth Stage Filter G-l71 7·9 Residue 30.4
It It Sixth Stage Filter G-172 7.2 Residue 14.2
It It Seventh Stage Filter G-173 3·3 Residue 15·3.. It Eighth Stage Filter G-174 2·3 Residue 11.8
It It Solid FH ter G-175 0.2 Residue 0.2

MO-S3 3/25 Precutter Rinse G-176 127 Total 141
It It First Stage Filter 6-177 1.3 Residue 5.5
It .. Second Stage Filter G-178 6.0 Residue 17.0
It It Third Stage Filter 6-179 20.4 Residue 38.9

It Fourth Stage Filter G-180 15.7 Residue 30.7
It Fifth Stage Filter 6-181 8.9 Residue 25.4
It Sixth Stage Filter 6-182 4.7 Residue 15·7
It Seventh Stage Filter G-183 1.5 Residue 9·5
It Eighth Stage Filter 6-184 0·5 Residue 8·5
It Solid FH ter 6-185 < 0.2 Residue < 1

(continued) ...
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TABLE 3.7. (continued) . SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALEw.r 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 Sample'3

3/18 Rinse Tank G-130 0.1 Total 0.1
3/19 Rinse Tank G-131 0.1 Total 0.1

6A-l 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
6A-4 3/19 Plating Tank Anode G-135 13.0 Total 14.4
6B-l 3/18 Plating Tank Bath G-136 13.6 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 equivalent'to 2.578 ounces of CrO per galleIn.
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TABLE 3.8. SUMMARY OF FLUE GAS COND InONS

Run Dl!Ite Test Time Va Iumetr Ie FIOlt Rl!Ite Stl!lck Mol sture O2 CO2 Isoklnetlc
No. (1986) 24 h clock ActUBI a Shndardb TemDerature % % % %

acmh aefh dscmh 1dsc fh °c T OF

x 103 x 103 x 103 x 103

No. 5 PlatIng Tank Exhaust

TE-IA 3/18 0915-1021 - 1.76 62.0 1.69 59.5 19 67 1.5 20.9 0.0 96.1

TE-1B 3/18 0915-1022 1.78 62.9 1.70 60.2 20 68 1.8 20.9 0.0 100.0
TE-2A 3/18 1253-1400 1.80 63.5 1.71 60.4 22 71 1.7 20.9 0.0 98.1
TE-2B 3/18 1254-1402 1.78 62.8 1.69 59.5 22 71 2.1 20.9 0.0 102.5

TE-3A 3/18 1429-1533 1.86 65.5 1.75 61.9 22 72 2.1 20.9 0.0 96.0
TE-3B 3/18 1430-1534 1.84 64.9 1.74 61.5 22 72 2.0 20.9 0.0 101.9
TE-4A 3/19 0924-1031 1.79 63.1 1.68 59.3 22 72 2.7 20.9 0.0 98.3
TE-4B 3/19 0926-1032 1.76 62.0 1.66 58.6 22 72 2.3 20.9 0.0 108.6
TE-5A 3/19 1104-1210 1.82 64.4 1.72 60.9 22 72 2.2 20.9 0.0 97.0
TE-5B 3/19 1105-1211 1.87 66.0 1.76 62.2 22 72 2.4 20.9 0.0 105.6
TE-6A 3/19 1305-1410 1.79 63.3 1.70 60.0 23 74 1.5 20.9 0.0 96.4
TE-6B 3/19 1306-1411 1.72 60.8 1.62 57.2 23 74 2.4 20.9 0.0 106.6
TE-7A 3/24 1305-1410 1.83 64.5 1.76 62.3 22 72 1•1 20.9 0.0 96.4

TE-7B 3/24 1306-1411 1.86 65.6 1.78 62.9 22 72 1.7 20.9 0.0 98.0
TE-8A 3/24 1442-1545 1.80 63.7 1.74 61.4 22 72 1.2 20.9 0.0 97.2
TE-8B 3/24 1443-1546 1.75 61.9 1.69 59.6 22 72 1.4 20.9 0.0 99.8
TE-9A 3/25 0820-0925 1.76 62.1 1.71 60.5 19 66 1.3 20.9 0.0 98.0

TE-9B 3/25 0821-0926 1.83 64.6 i.79 63.3 i9 66 o.a 20.; A ,. ... "v.v o~.v

TE-l0A 3/25 1016-1119 1.82 64.2 1.76 62.3 21 70 1.0 20.9 0.0 95.3

TE-l0B 3/25 1017-1120 1.76 62.0 1.72 60.8 21 70 0.0 20.9 0.0 83.3

"fE-II" 3/25 1332-1436 1.85 65.3 1.79 63.2 22 72 0.9 20.9 0.0 96.6
"fE-lIB 3/25 1333-1437 1.93 68.0 1.87 66.2 22 72 0.3 20.9 0.0 105.3
TE-I2A 3/25 1511-1616 1.85 65.3 1.79 63.2 22 72 1.0 20.9 0.0 96.7
TE-I28 3/25 1512-1617 1.83 64.5 1.76 62.3 22 72 1.1 20.9 0.0 103.1
TE-13A 3/26 0829-0949 1.78 62.8 1.71 60.5 22 72 1.3 20.9 0.0 101.8

TE-DB 3/26 0830-0950 1.78 62.8 1.71 60.5 22 72 1.4 20.9 0.0 99.1
TE-14A 3/26 1022-1127 1.81 63.8 1.74 61.6 22 72 1.2 20.9 0.0 101.7

TE-14B 3/26 1023-1128 1.78 62.8 1.72 60.6 22 72 1.1 20.9 0.0 99.5

(contInued) •••
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TABLE 3.8. <ContI nued) SUMMARY OF FLUE GAS COND IT IONS

Run Date Test TIme Va Iurnetr Ie F1011 Rate Stack MoIsture O2 CO2 lsoklnetlc
No. (1986) 24 h clock Actual" Standardb Temoerature % % % %

acmh acfh dscmh dscfh °c of

x 103 x 103 x 103 )( 103

No.6 PlatIng Tank MIst ElImInator Outlet

MO-SA 3/26 0831-1054 12.2 432 11.8 417 24 75 0.4 20.9 0.0 99.9
MQ-SB 3/26 0834-1055 12.2 430 11 .7 412 24 75 1• 1 20.9 0.0 98.8
MO-6A 3/26 1150-1356 12.2 430 11.6 411 26 78 0.9 20.9 0.0 99.6
MO-6B 3/26 1151-1357 11.7 412 11.1 393 25 77 1.2 20.9 0.0 98.5
MO-7A 3/26 1408-1628 12.3 436 11.7 415 27 80 0.7 20.9 0.0 98.9
MO-7B 3/26 1409-1629 12.4 438 11.7 415 27 80 1.5 20.9 0.0 100.4

aVolumetrlc flow rate In actual cubIc meters per hour (acmh) and actual cubIc feet per hour (acfh) at stack condItIons.
bVolumetrlc flow rate In dry standard cubIc meters per hour (dscmh) "nd dry standard cubIc feet per hour (dscfh).



TABLE 3.9. SUMMARY OF HEXAVALENT CHROMIUM AND TOTAL CHROMIUM EMISSIONS

Run Date Hexavalent Chromium Total Chromium

No. (1986) concentration mass emissions concentra.tion mass emissions

mg/dscm gr/dscf kg/h lb/h mg/dscm gr/dscf kg/h lb/h

-3 -3 -3 -3 -3 -3
x 10 x 10 x 10 x 10 x 10 x 10

No. 5 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 7.75

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 I 1.044 4.02 8.85
I

TE-4B 3/19 1.761 0.769 2.92 6.44 1.773
I

0.775 2.94 6.48

4.30 9.47
I

1.062TE-5A* 3/19 2.437 1.065 2.431 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 I 1.202 4.78 10.54 2.265 1.165 4.63 10.21

TE-8B 3/24 2.823 I 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 I 0.999 3.92 8.64I
TE-9B 3/25 2.836 1.239 5.08 11.20 2.730 i 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-I0B 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. 6 Plating Tank Mist Eliminator Outlet

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 loss of calibration.
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3.6.1 Sample Train Collection Efficiency and Evaluation of Hexavalent

Chromium Conversion to Trivalent Chromium - The first six paired sample runs

(TE-1A through TE-6B, as shown in Table 3.9) were run in one exhaust duct on

Tank No.5, to evaluate both the collection efficiency of the impinger train

(ability to quantitatively collect both hexavalent and total chromium) and to

examine the potential for conversion of hexavalent chromium to trivalent

chromium in solution after collection. The results of a previous test had

shown an appreciable amount of trivalent chromium, whieh suggested a

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

the paired trains (Train A) had 0.1N NaOH in the impin,gers and the sample was

recovered into 4 separate sample jars as follows: 1) f~onthalf rinse and

first impinger contents, 2) second impinger contents and rinse, 3) third

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

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

collected in the fronthalf (nozzle and probe) and first impinger. By the

time the flue gas had passed through the last impinger, an average of 99.9%

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

impinger averaged less than one percent, the impinger train is considered to

be acceptable with respect to collection efficiency (sample collected and

recovered). Also, the results indicate that it is not necessary to have a

backup Teflon filter.

The second evaluation was the check on possible conversion of hexavalent

chromium to trivalent chromium. In conducting this evaluation, the other

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

charged with distilled water. Immediately upon completion of the sample

recovery from the train, NaOH was added to half of the, sample to produce

approximately a 0.1N NaOH solution. These samples were then stored for 28
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 only were to

be analyzed for hexavalent chromium within 24 hours of sample collection.

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

three runs were analyzed for hexavalent chromium withi.n 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. 1st Imp. % of Total 2nd Imp. % of Total 3rd Imp. % of Total Filter

Catch. ug Catch. ug Catch. ug Catch. ug

Hexavalent Chromium

3/18 TE-1A 2.764 99.9 < 4 99.9 < 4 99.9 2.0

3/18 TE-2A 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-SA 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
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TABLE ].11. EVALUATION OF HEXAVALENT TO TRIVALENT CH~OMIUM CONVERSION

BOTH DURING AND AFTER SAMPLE COLLECTION

Emission Rate. lb/hr x 10-3 (Train B) Between Train Difference, %

Run Sample Distilled Water Halves NaOH Distilled Water Halves NaOH

No. Train A 1st Analysis I2nd Analysis Difference. % Halves 1st Analysis I2nd Analysis Halves

Hexavalent Chromium

TE-l 8.55 7.67 7.40 . -]·5 7·91 -10.] -1]·5 -7·5

TE-2 8.00 6.]] 6.]] 0 6·56 -20·9 -20·9 -18.0

TE-] 8·57 6.46 6·57 +1. 7 6·51 -24.6 -2].] -24.0

TE-4 9.04 - 6.19 - 6.44 - -31·5 -28.8

TE-5 9.47· - 8.24 - 6·71· - -1].0 -29·1

TE-6 8.91 - 8.15 - 7.]8 - -8.5 -17·2

Total Chromium

TE-I 8.]0 - --I 7·73

I

-

1

775

I
-

;
-6.9

I

-6.6

TE-2 7·78 - 6.49 - - -16.6 -16.66.49

TE-] 8.40 - 6.89 - 6.44 - -18.0 -2].]

TE-4 8.85 - 6.44 - 6.48 - -27·2 -26.8

TE-5 9·45· - 8·55 - 6·55· - -9·5 -]0·7

TE-6 8.97 - 8.11 - 7·38 - -9·6 -17·7

·Sample iabeling error suspected and numbers originally reversed.



impingers during testing (Train A) are also shown in Tcilile 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

significant 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 questionable. 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 1:rain 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 carmot 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 ~~ith 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 about 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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TABLE 3.12. MEmOD 5 TYPE SAM"LE -rnA IN COLLECT ION EFF IC IEl't::y
AND COMPAR ISON WITH IMP INGER TYPE SAMPlE lRA IN

Analytical Results, ug Emission Rate
Run Date Front Front Front Frlt Implnger Back 01 fference
No. (1986 ) Rinse FIlter Total ~ of Total Rinse Contents FI Iter Total Ib/hr Percent

x 10-3

Hexavalent ChromIum

TE-7A 3/24 - - - - - 5,550 < 2 5,550 16.20 -
TE-7B 3/24 4,210 981 5,191 99.9 3 < 6 - 5,194 15.76 -2.7

TE-8A 3/24 - - - - - 3,250 < 2 3,250 10.21 -
TE-8B 3/24 2,650 551 3,201 99.1 < 2 61 - 3,262 11 .12 +8.9

TE-9A 3/25 - - - - - 2,950 < 2 2,950 8.64 -
TE-9B 3/25 2,700 442 3,142 100 < 4 < 8 - 3,142 9.06 *I

TE-l0A 3/25 - - - - - 2,940 < 2 2,940 9.25 -
TE-IOB 3/25 3,580 249 3,829 99.5 < 3 20 - 3,849 12.50 *

TE-llA 3/25 - - - - - 5,320 < 2 5,320 16.04 -
TE-l1B 3/25 4,892 582 5,474 100 < 3 < 8 - 5,474 16.66 +3.7

TE-12A 3/25 - - - - - 5,170 < 2 5,170 16.30 -
TE-12B 3/25 1,070 510 1,580 *.. 5 3,560 - 5,140 15.79 -3.1

TE-13A 3/26 - - - - - 6,270 < 2 6,270 18.20 -
TE-I3B 3/26 3,960 520 4,480 99.5 < 4 23 - 4,503 13.30 -26.9

- --
It-14A 3/26 - - - - - 4,890 < 2 4,890 13.86 -
TE-14B 3/26 3,470 395 3,865 99.6 4 12 - 3,881 11.80 -14.7

* Results not shown due to the problem wIth the dry gas meter calibration on these runs •

..* Apparently, the fronthalf train rinse was combined with the Implnger contents durIng cleanup.



levels showed a greater difference than at the higher c:oncentration 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 O.lN NaOH 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 previous tests) that the

method has good accuracy. The precision seems to be vE~ry 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 tc)tal 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 Plasmo!~aphy (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 chroIllium results.

The Quality Assurance audit samples for these results are the same as

for the standards setting runs and are shown in the QUluity Assurance

Section 5.0.
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TABLE 3.13. METHOD 5 TYPE SAMPLE lRA IN COlLECT ION EFF IC IEOCY
AND COMPAR ISON WITH IMP INGER TYPE SAMPLE TRA IN

AnalytIcal Results, ug EmIssIon Rete
Run Date Front Front Front Frlt Implnger Back 01 fference
No. (1986 ) RInse FIlter Total ~ of Total RInse Contents FIlter Total Ib/hr Percent

x 10-3

Hexavalent ChromIum

f~0-5A 3/26 - - - - - 897 < 1 897 17.79 -
MO-5B 3/26 757 26 783 99.1 < 3 7 - 790 17.38 -2.3

MO~A 3/26 - - - - - 1,460 < 2 1,460 29.05 -
MO~B 3/26 720 9 729 98.6 3 7 - 739 14.54 -49.9

f.fO-7A 3/26 - - - - - 1,050 < 2 1,050 21.05 -
MO-7B 3/26 767 < 1 767 96.2 < 3 30 - 797 17.26 -18.0

Total ChromIum

MO-5A 3/26 - - - - - 862 < 1 862 17.09 -
MO-5B 3/26 707 36 743 100 < 2 < 4 - 743 16.35 -4.3

MO~A 3/26 - - - - - 1,380 13 1,393 27.72 -
M~B 3/26 733 9 742 98.9 2 6 - 750 14.76 -46.8

--- . - --

MO-7A 3/26 - - - - - 1,000 < 1 1,000 20.05 -
MO-7B 3/26 754 < 2 754 97.2 < 2 22 - 776 16.81 -16.2



TABLE 3.14. 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-1A 3/18 1st Impinger NaOH G-1 2.764 Total 2.680

" .. 2nd Impinger NaOH G-2 < 4 Total < 2.. .. 3rd lmpinger NaOH G-3 < 4 Total < 2
.. .. Teflon Filter G-4 2.0 Residue 5.5

TE-2A 3/18 1st Impinger NaOH G-5 2.480 Total 2.420
.. " 2nd Impinger NaOH G-6 10.4 Total < 2
.. " 3rd lmpinger NaOH G-7 < 4 Total < 4.. " Teflon Filter G-8 < 2 Residue 2.0

TE-3A 3/18 1st lmpinger NaOH G-9 2.750 Total 2.700.. .. 2nd lmpinger NaOH G-10 13.0 Total 13.6.. " 3rd lmpinger NaOH G-ll 5.0 Total < 2
.. .. Teflon Filter G-12 < 2 Residue < 2

TE-4A 3/19 1st lmpinger NaOH G-13 2.790 Total 2.740.. .. 2nd lmpinger NaOH G-14 20 Total 13
.. .. 3rd lmpinger NaOH G-15 9 Total 7
.. .. Teflon Filter G-16 < 2 Residue < 2

TE-5A 3/19 1st lmpinger NaOH G-17 2.050 Total 2.000
.. .. 2nd lmpinger NaOH G-18 96 Total 88.. .. 3rd lmpinger NaOH G-19 35 Total 32
.. .. Teflon Filter G-20 9 Residue 17

TE-6A 3/19 1st lmpinger NaOH G-21 2.680 Total 2.700
.. .. 2nd lmpinger NaOH G-22 22 Total 20
.. .. 3rd lmpinger NaOH G-23 24 Total 23.. .. Teflon Filter G-24 < 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-7A 3/24 lmpinger NaOH G-25 5.550 Total 5.250
" " Teflon Filter G-26 < 2 Residue < 2

TE-8A 3/24 Impinger NaOR 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-IOA 3/25 Impinger NaOH G-31 2.940 Total 2.800

" " Teflon Filter G-32 < 2 Residue < 2
(

TE-llA 3/25 lmpinger NaOH G-33 5.320 Total 5.210
" .. Teflon Filter G-34 < 2 Residue < 2

TE-12A 3/25 Impinger NaOR G-35 5.170 Total 5.000
" " Teflon Filter G-36 < 2 Residue < 2

TE-13A 3/26 lmpinger NaOH G-37 6.270 Total 6.230
" " Teflon Filter G-38 < 2 Residue < 2

TE-14A 3/26 lmpinger NaOH G-39 4.890 Total 4.710
.. " Teflon Filter G-40 < 2 Residue < 2

No. 6 Plating Tank Mist Eliminator Outlllt

MO-5A 3/26 lmpinger NaOR G-99 897 Total 862
.. " Teflon Filter G-IOO < 1 Residue < 1

MO-6A 3/26 Impinger NaOH G-I05 1.460 Total 1.380
" " Teflon Filter G-I06 < 2 Residue 12.9

MO-7A 3/26 Impinger NaOR G-111 1.050 Total 1.000

" " Teflon Filter G-1l2 < 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. 1st Split 01 G-41 2.566/2.473* Total 2.574
.. .. 1mping. 2nd Split NaOH G-42 2.644 Total 2.582
.. .. Teflon Filter G-43 < 2 Residue 10

TE-2B 3/18 Imping. 1st Split D1 G-44 2.018/2.018* Total 2.065
.. " 1mping. 2nd Split NaOH G-45 2.093 Total 2.065
.. .. Teflon Filter G-46 < 1 Residue 4

TE-3B 3/18 1mping. 1st 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

TE-4B 3/19 1mping. 1st Split 01 G-50 2.093 Total 2.175
.. · 1mping. 2nd Split NaDH G-51 2.175 Total 2.190
.. .. Teflon Filter G-52 < 1 Residue < 1

TE-5B 3/19 1mping. 1st Split 01 G-53 2.907 Total 3.018.. .. 1mping. 2nd Split NaDH G-54 3.342 Total 3.334.. " Teflon Filter G-55 < 1 Residue < 1

TE-6B 3/19 1mping. 1st Split 01 G-56 2.703 Total 2.690
" · 1mping. 2nd Split NaDH G-57 2.445 Total 2.445
.. .. Teflon Filter G-58 < 1 Residue' < 1

TE-7B 3/24 1mping. NaDH G-59 < 6 Total < 6
.. .. Fronthalf Rinse NaDH G-60 4.210 Total 4.060

· · Frit Rinse NaDH 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) SUMMARY OF "A" AND "B" TRAIN ANALY1:ICAL 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-8B 3/24 Impinger NaOH G-63 61 Total 50

" " Fronthalf Rinse NaOH G-64 2.650 Total 2.610
" " Frit Rinse NaOH G-65 < 2 Total < 2

" " Glass Filter G-66 551 Residue 992

TE-9B 3/25 Impinger NaOH G-67 < 8 Total 7

" " 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

TE-I0B 3/25 Impinger NaOH G-71 20 Total 13

" " Fronthalf Rinse NaOH G-72 3.58C' Total 3.600

" " Frit Rinse NaOH G-73 < .:; Total < 3
" " Glass Filter G-74 249 Residue 274

TE-llB 3/25 Impinger NaOH G-75 < fI Total 5

" " Fronthalf Rinse NaOH G-76 4.892 Total 4.845

"
,. Frit Rinse NaOH G-77 < "I Total 2

" " Glass Filter G-78 58:! Residue 656

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 NaOH G-81 ,. Total 8.)

" " Glass Filter G-82 510 Residue 575

TE-13B 3/26 Impinger NaOH G-83 23 Total 18

" " Fronthalf Rinse NaOH G-84 3.960 Total 3.790

" " Frit Rinse NaOH G-85 < " Total < 4

" " Glass Filter G-86 520 Residue 595

TE-14B 3/26 lmpinger NaOH G-87 1:2 Total < 4

" " Fronthalf Rinse NaOH G-88 3.470 Total 3.210

" " Frit Rinae NaOH G-89 ·4 Total < 2
" " Glass Filter G-90 395 Residue 443

(continued) ...



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. 1be 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 inlE~t 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 disturbw1ces, 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

Sample Type

Hexavalent Cr

Total Cr

Hexavalent 8.
Total Cr

Hexavalent 8.
Total Cr
Distribution
by Particle
Size

Hexavalent 8.
Total Cr

Sampling
Locations

A 8. B

A 8. B

C
D
E

A 8. B

B
F

Number
of Samples

Standards Setting

4 each

4 each

11 grab
3 sets of 4 grab
2 grab

Particle Sizing

3 each

Methods Development

3 pairs
14 pairs

Methods*

Method 13-Type Impinger
Train 8. Tentative Method
for Hexavalent Cr

Method 13-Type Impinger
Train 8. EPA Protocol for
Total Cr

Tentative EPA Method
for Hexavalent Cr 8. rcp

Impactor using
Tentative EPA Method
for Hexavalent Cr 8. rcp

Various Paired Sampling
Trains (see Appendix C)
using Tentative EPA
Method for Hexavalent Cr
& ICP

* ICP: Inductively-Coupled Argon Plasmography
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FIGURE 4-2. MIST ELIMINATOR INLET (TEST LOCATIClN A).
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For the Method 13-type impinger train testing (ref,er to Appendix C for

further discussion of sampling train and sample analysis procedures),

sampling was conducted along two axes through the singl,e 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 sWQpling ports were

installed 900 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 thl: 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.

4.5 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.

4.6 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 ma.in 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

dfscussion of the sampling trains and analytical procedures used), paired

train sampling was conducted through the two ports. Thl~ 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 m,sasured 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.

4.9 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 O.lN NaOH each and the

fourth containing silica gel). A Teflon filter was also employed between the

third and fourth impingers. A O.lN 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 ba.ck-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 i.sokinetic sampling as

long as the sampling rate did not exceed the recommendEld 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 utilizi.ng 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 reagent and rinsings were

combined into one sample. The impinger reagents and ri.nsings as well as the

Teflon filter were analyzed for hexavalent chromium 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 Acti.vation Analysis (NAA)

and 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 relpresentative emission

results, quality assurance is one of the main facets of stack sampling.

Quality assurance guidelines provide the detailed procEldures 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 docuDlents 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.)

• 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.

• Use of designated analytical equipment and sffinpling 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 Hegister (48FR55670).

In addition, the analytical balance used for filter weighing was audited with

Class "s" 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 techniques were accurate.

The sampling equipment, reagents, and analytical procedures for this

test series were in compliance with all necessary guid(~lines set forth for

accurate test results as described in Volume III of thl~ Quality Assurance

Handbook.
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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.Cl5Y -0.005 /

Meter box (N-7) Field Audit (3/25) Y ~ 0~()5Y +0.002 V"

Meter box (N-7) Field Audit (3/26) Y ~ 0.05Y +0.008 /

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 v'
Meter box (N-8) Field Audit (3/26) Y ~ 0.05Y +0.042 V"
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TABLE 5.2. AUDIT REPORT CHROMIUM ANALYSIS

Plant: b,-eenr;1;o-tD ,L'I/:wsfn;>( rJ;~y>

Date Samples Received: 4/B(,

Task No.: 35"03
,--.,;;~.......;;...------

Date Analyzed: ~~~/_B~~ __

Samples Analyzed By: /2...TI ~d NCSl{

Reviewed By: hk-v blVhs.e-!T.::.c-!:~r Date of Review:1-IBf.t,
i -~....:.......:_---

Sample ug/mL Source of Analytical Audit Relative

Number +6 Sample Technique Value Error, %Cr or Cr

G-/2-1
100M!) (r +-(P

0.4-b ;fAA ZO{p .1/ r 3.5'+-IOO-.Mq C,... +3
J

C~ +--(,G-/2.1 II QA--J) 9&·4 -3, (p

6-/20/ " ~A-b rep / q 'f -3.0
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PLANT
SAMPLlNG LOC AT ION
FILTER NUMBER(S)
BAR. PRESS.! in. Hg
ST ATIC PRESS ... in. H20
LEAK RATE, CFt'1
LE AK TEST VACUUfvl, in Hg

GREENSBORO IND. PL ATERS
COATING TANK ·5-D~HAUST

29.2
-0.75
0.002

8

DATE: 03/18/86
RUN NUMBER
NOZZLE #, NOZZLE DIAr-l.
METER BO:O< L:.H@'
SAMPLE BOX NUMBER
METER BOX NUr18ER
ASSUMED fvl0lSTURE

r

OPERATOR: B.RUDD
TE-l A
508 .. .:313
1.82
11
N-5
....
.c.

Tr(lv.
Point.

No.

S(lmpl~

Tim~

(Min.)

!3(1S M€'l€'r
Reading
(C.u.FU

V~lo¢itIJ

Head
(in.H20)

Orific€' "H
(in. H20)

D~slro?d Adu(l!

Gas M~ter

Temp.
(d€'g. F)

P'Jmp
\,lac.

(;n.Hg)

Filt~r

Box Temp.
(d€'g.F)

Imp. Exit
Temp.
(d€'g.F)

Stack
Temp.
(d~g.F)

Le'Jk
Check

1.89 1.89 81 6 118 54 66
1.42 1.42 87 5 124 62 57
1.43 1 4'" 88 5 124 64 67. '-'

2.21 2.21 88 5 1"'-' 55 53.. ,
';' .")" .~ ~,,-, 8';1 6 180 66 hO_.~ ....

..;..~;. -....
2.31 2.31 90 IS 128 Bt, r=,-'

- I

,01,-4 0/0 81.652 0.175
"'-4 10 89.11 0.131
A-4 20 95.86 0.132
8-5 30 102.40 0.204
8-5 40 110.45 0.205
8-5 50 118.57 0.213

to/OFT 125.78
FINAL
DIFF/AVG.

45.121 0.175 1.92 87.17

A-3
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PLANT
:;Ar---1PLlNG LOCATION
FILTER NLltv1BER(~;)

BAR. PRESS .., in Hq
5T ATle PRESS., in. H20
LE AK RATE, CFr---l
LE AI< TE:3T VACUUI'1 . in Hg

liD

GREENSBORO IND. PLATERS
COATING TANK -5-E:><:HAUST

29.2
-0.75
0.015

8

DATE: 03/18/86
RUN NUMBER
NOZZLE it, NOZZLE DIAtvl.
r---1ETER BO::~ o!!.Hl~1

SAMPLE BOX NUr---18EF:
r'1ETER 80::< NUMBER
AS:::Utv1ED tv l0lSTURE

OPERATOR: B.RUDD
TE-IS
509,.312
1.53
13
THO

Trav. Samplo? Gas t"I,?to?r Vo?locity OritlcI? .l.H (;Q::: t'1I?to?t- PIJrnp Filtl?r Imp. Exit Stock Ll?ok
P,)int. Timo? R'?oding Hl?od (in. H2O) Tp?mp. ',/oc. Box Tl?mp. Tl?mp. Tp?mp. Chp?d~

N.). (t1in.) (CIJ.Ft.) (;n.H20) D'?slr'?d AetlJol (d'?g. F) (in.H'~) (dl?g.F) (dl?g.F) (,jl?gF)

1.69 1 .69 ~.., r:- 121 66 671'_' .J

2.10 2.10 74 E, 120 1:17 68
2.17 .-, < ., 76 6 122 66 67,,;;. .. ,
1.50 1.50 7el r p':' 65 68"_i

1.51 1.51 {.:, r: 126 65 6t:1 ,_, 0'

1 "'..., 1 ... ...,
21 5 ., "":to E·o Ell......... .,.J';' 1 .... '_'

8-5 0/0 327.000 0.175
B-5 10 334.54 0.217
8-5 20 342.6::: 0.224
A-J 30 351 .132 0.155
11.-4 40 35841 O.lSt,
1'1-4 50 3e15.C17 0.157

60'/OFF 372.:::8
FINAL
ClIFF"" AVG.

45.883 0.180 1.75 7f'.33

A-4
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro, North Carolina

-~)
-.;.

RUN #

TE-1A
TE-1B

DATE

03/18/86
03/18/86

SAMPLING LOCATION

Coating Tank #5 - Outlet
Coating Tank #5 - Outlet

TEST TEAM LEADER

Barry F. Rudd
Barry F. Rudd

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%l

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE, INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE, DRY ACF

DRY GAS METER TEMPERATURE, DEGREES F

VOLUME OF METERED GAS SAMPLE, DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR, SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS., INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE, DRY SCFM*

VOLUMETRIC AIR FLOW RATE, WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-S

TE-1A TE-1B

915 915
1021 1022

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 1.002

29.20 29.20

1.920 1.750

45.121 45.883

87 76

42.438 44.376

14.0 17.0

0.659 0.800

1.5 1.8

0.985 0.982

28.84 28.84

28.67 28.64

-0.75 -0.75

29.14 29.14

67 68

0.1750 0.1800

23.86 24.23

103.9 103.9

992.2 1. 003

1.033 1.049

96.1 100.0

(continued next page)



mg

gr/DSCF

Lb/Hr

mg

gr/DSCF

Lb/Hr

liD

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. lb/hr

TE-1A TE-1B

( 2.766.0 ) ( 2.644.0 )

1. 006 ) ( 0.9195 )

8.554 ) (7.907 )

( 2.684.0 ) ( 2.592.0 )

(0.9760 ) 0.9014 )

( 8.300 ) 7.752 )

67 68 deg. F

19 20 deg. C

0.0018 0.0018 acmh

0.0620 0.0629 acfh

0.0017 0.0017 dscmh

0.0595 0.0602 dscfh

( 2301.7691) ( 2104.1618) mg/dscm

( 1.005842 ) 0.919491) gr/dscf

3.8800 ) 3.5866 ) kg/hr

8.5540 ) 7.9072 ) 1b/hr

( 2233.5315 ) ( 2062.7789) mg/dscm

( 0.976024 ) (0.901407) gr/dscf

(3.7650) (3.5161) kg/hr

(8.3004) ( 7.7516) 1b/hr

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

) = X 10-3

A-6



EXAMPLE PARTICULATE TEST CALCULATIONS NO. TE-1A

Coating Tank #5 - Outlet

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

(Pbar + Delta H/13.6)
Vm(std) = 17.64 * Y * Vm * ---------------------

(460 + tm)

(29.20 + 1.920/13.6)
Vm(std) = 17.64 * 0.994 * 45.121 * --------------------

(460 + 87)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) = 0.04707 * VIc

42.438 DSCF

Vw(std) = 0.04707 * 14.0 = 0.659 SCF

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS

%H20 = 100 * Vw(std) / (Vw(std) + Vm(std))

0.659
%H20 = ----------------- * 100 =

0.659 + 42.438

DRY MOLE FRACTION OF FLUE GAS

Mfd = 1 - %H20/100

1.5 %

Mfd = 1- 1.5/100 = 0.985

WET MOLECULAR WEIGHT OF FLUE GAS

Ms = (Md * Mfd) + (0.18 * %H20)

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

A-7



110

ABSOLUTE FLUE GAS PRESSURE

Ps = Pbar + Pg / 13.6

Ps = 29.20 + ( -0.7 / 13.6) = 29.14 IN. HG.

AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of avg sq. root]

(Delta p)avg * (460 + ts)
vs = 85.49 * Cp * SQRT[-------------------------]

Ps * Ms

0.1750 * (460 + 67)
vs = 85.49 * 0.840 * SQRT[---------------------] = 23.9 FT/SEC

29.14 * 28.67

DRY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

60 Tstd Ps
Qsd = * Mfd * vs * A * -------- * ------

144 ts + 460 Pstd

60 528 29.14
Qsd = * 0.985 * 23.9 * 103.9 * ---------- * -----

144 67 + 460 29.92

Qsd = 992 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDITIONS

Qaw = 60 / 144 * vs * A

Qaw = 60 / 144 * 23.9 * 103.9 = 1,033 ACFM

PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100
%1 = * *

Tstd 60

29.92 100
%1 = ----- * *

528 60

%1 = 96.1 %

(ts + 460) * Vm(std)

Ps * vs * Mfd * Theta * Area-nozzle, sq. ft.

67 + 460) * 42.438

29.14 * 23.9 * 0.985 * 60.00 * 0.0005343

A-8



GRAINS PER DRY STANDARD CUBIC FOOT

7000 mgs
gr/DSCF = ------- * -------

453,592 Vm(std)

7000 2,766.0
gr/DSCF = ------- * -------- = 1. 0058 gr/DSCF

453,592 42.438

POUNDS PER HOUR
---------------

Lb/Hr = 60 / 7000 * gr/DSCF * Qsd

Lb/Hr = 60/7000 * 1. 0058 * 992 = 8.55 LB/HR

A-9



PLANT
SAMPLING LOCATION
FILTEP. NUMBEP.(S)
BAR. PRESS ... in. Hg
STATIC PRESS .. in. H20
LEAK RATE .. CFM
LEAK TEST '.,'ACUUM .. in Hg

110

GREENSBORO IND. PLATERS
CO ATING TANK ·~-E?::H AUST

29.2
-0.75
0.005

10

DATE: 03/18/86
RUN NUr'1BER
NOZZLE # .• NOZZLE DIAl"!.
r1ETER BOX AHI~

SAt'lPLE Bo}~ NUMBER
1"1ETER BOX NUl"lBER
ASSUMED MO ISTURE

OPERATOR: B.RUDD
TE-2A
507 }.304
1.82
24
N-5
2

Tro'¥". Sompl'? G'JS M'?t'?r V'?locitl~ Orific'? ~H G'J; t1'?t~r Pump Filt'?r Imp. Exit Stock L~Qk

Point. Tim'? R~ading H~ad (in. H2O) Ti?mp. Vac. Box Ti?mp. Ti?mp. Temp. Ch~ck

NQ. (Min.) (Cu.Ft.) (in.H20) Di?siri?d ActlJol (d",g. n (in .Hg) (di?g .F) (deg.n (deg.F)

1.50 1.50 70 6 121 67 71
1.52 1.52 ~.., 1:, 1"-;0 55 71'''' .;.,
1 ~ .... 1.52 77 6 1'"'~ 66 71...J.<.. ...'"
2.00 2.00 82 0 125 55 70....
2.02 2.02 87 8 125 62 70
2.02 2.02 90 8 125 64 70

A-4 0/0 126.933 0.156
";'-4 10 133.157 0.158
":"-4 20 140.28 0.15:3
8-5 30 147.019 0.208
B-5 40 154.72 0.210
8-5 50 le,2.52 0.210

60/0FF 170.451
FINAL
DIFF /AVG.

43.518 0.182 1.76 79.83

A-IO

70.50



PLANT
SAMPLING LOC ATlON
FILTER NUMBER(S)
BAR. PRESS., in. Hg
8T ATle PRESS., in. H20

LE AK RATE J eFt"l
LE AK TEST \I ACUUM. in Hg

GREENSBORO IND. PLATERS
CO AT INO TANK -:5-EXH AUST

29.2
-0.75
0.000

10

DATE: 03/18/86
RUN NUMBER
NOZZLE #, NOZZLE DIAt"·l.
METER BOX .!lH(~

SAI"lPLE BOX NUMBER
r-IETER 80X NUr-18ER
ASSUMED MOISTURE

OPERATOR: B.RUDD
TE-28
108...301
1.53
5
rHO
2

TrlJv . Sample
Point. Tim>?

No. (t"hn.)

Gas Me,er
Reading
(Cun.)

IlelQcitl~

Head
(in.H20)

Orifice uH
(in. H20)

O>?sired ActlJal

Gas 1"1eter
T>?mp.
(deg. F)

Pump
\/ac.

(in.Hg)

Filter
Box T>?mp.

(deg.F)

Imp. Exit
Temp.
(deg.n

Stack
Temp.
(degJ)

Leak
Check

1.89 1.:39 65 8 1'')0 63 71~'-'

1.61 1.51 59 8 129 05 71
1.61 1.61 -.... 8 130 66 71(.=.

1.40 1.40 78
"

127 55 70
1.35 1 .,,1:' 82 7 1'")"1 62 70.,:> ...1 ... ,
1.35 1.35 85 7 125 53 70

B-5 0/0 373.102 0.1';16
B-5 10 380.98 0.193
8-5 20 388.18 0192
A-4 30 395.648 0.157
1\-4 40 402.t.l 0.162
,11,-4 50 409.42 0.162

6O/0FF 416.327
FINAL
DIFF IAIlG.

43.225 0.178 1.54 75.33

A-ll

70.50



IIII

PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-2A
TE-2B

DATE

03/18/86
03/18/86

SAMPLING LOCATION

Coating Tank #5 - Outlet
Coating Tank #5 - Outlet

TEST TEAM LEADER

Barry F. Rudd
Barry F. Rudd

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vrn

trn

Vrn(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-12

TE-2A TE-2B

1253 1254
1400 1402

2 2

60.00 60.00

0.304 0.301

0.840 0.840

0.994 1.002

29.20 29.20

1. 760 1.540

43.518 43.225

80 75

41.444 41.861

15.0 19.0

0.706 0.894

1.7 2.1

0.983 0.979

28.84 28.84

28.65 28.61

-0.75 -0.75

29.14 29.14

71 71

0.1820 0.1780

24.43 24.18

103.9 103.9

L007 992.2

L058 1.047

98.1 102.5

(continued next page)



~A1--.... _.. 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. lb/hr

TE-2A TE-2B

(2.490.0 ) ( 2.093.0

(0.9272 ) 0.7716

( 8.001 ) 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 0.0628 acfh

0.0017 0.0017 dscmh

0.0604 0.0595 dscfh

( 2121. 7750 ) ( 1765.7183 ) mg/dscm

0.927187 ) 0.771595 ) gr /dscf

( 3.6293 ) 2.9766 ) kg/hr

( 8.0012) 6.5622 ) lb/hr

( 2063.8309) (1745.4711) mg/dscm

0.901867 ) (0.762748 ) gr/dscf

( 3.5302 ) 2.9424 ) kg/hr

( 7.7827) 6.4870) 1b/hr

* 68 Degrees F 29.92 Inches of Mercury (Hg)

A-13



PLANT
SAMPLING LOCATION
FILTER NUMBER(S)
BAR. PRESS., in. Hg
ST AT Ie PRESS., in. H20
LEAK RATE, eFM
LEAK TEST IIACUU!"1., in Hg

IIII

GR££NSBORO ~D. PLATERS
CO ATlNG TANK ·~-E:X;H AUST

29.2
-0.73
0.005

7

DATE: 03/18/86
RUN NU!'1BER
NOZZLE #, NOZZLE DIA!"I.
METER BOX t.H@
SAMPLE BOX NUt1BER
r1ETER Bm~ NUMBER
ASSUMED t10lSTURE

OPER ATOR; DR
TE-3A
508.,.313
1.82
11
N-5
..,..

Trov.
Point.

No,

Sompl'"
Tim",

(Min.)

Go]S Mol'~o?t"

R",oding
(CIJ.FU

\Iol'l"ci'tl,l
Ht?od

(in.H20)

Orific", AH
(1n. H20)

D",sirt?d Actual

Gas M...t",,·
Temp.
(dt?g. n

P'Jmp
\lac.

(in.Hg)

Filtol'r
B,)x Tt?mp.

(d",gJ1

Imp. Exit
To?mp.
(do?g.F)

S~ock

T",mp.
(do?g.F)

Lo?ok
Cht?ck

1.82 1.82 In 6 120 66 72
1.78 1.78 q-: 6 117 53 72- ,
1 ,..,~, 1.83 98 6 118 F..... 71.0":- _,J

2.39 2.39 96 -: 120 65 i'~, ,..
2.43 2.4:3 100 7 120 eol 72
2.38

......,., 102
"

117 52 71~ •.:JO

....-4 0/0 170.642 0.170
A-4 10 178.01 0.157
....-4 20 185.29 0.167
8-5 30 192.837 0.218
8-5 40 201.28 0"'''''''.~~..
B-5 50 209.87 0.217

60/oFF 218.448
FINAL
DIFF IAIIG.

47.805 0,193 2.11 97,50 71.57

1\-14
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PLANT C~EENSBORO IND. PLATERS DATE: 03/18/86 OPERATOR: DR
SAMPLING LOCATION CO ATING TANK ·~-E:';H AUST RUN NUI"IBER TE-38
FILTER NUMBER(S) NOZZLE # } NOZZLE DIAM. 509,.312
BAR. PRESS., in. Hg 29.2 METER BOX e.H(~ 1.53
ST ATIC PRESS., in. H2O -0.59 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.090 T1ETER Bm( NUMBER N-l0
LE AK TEST VACUUM.' in Hg '7 ASSUMED MOISTURE ...., .:.

Trllv. Sllmple Gas Me~el· Vell)cit'~ Orifice uH Gas t"le~er PlJmp Filter Imp. Exit Stllck Lo?llk
Point. Tim(> Reading Head (in. H2O) Temp. Vae. Box Temp. Temp. Temp. Check

No. (Min.) (Cu.FU (in.H20) [lesired Actual (deg. F) (in.Hg) (deg.n (deg.F) (deg.n
----------------------------------------------------------------------------------------------------------------------------

2.35 2.35 88 7 125 66 -...I.i..

2.29 2.29 91 7 125 52 -"'. ..::.

2.35 2.:35 Q':' 7 1·... ,.., 62 71-~. ......
1.55 1.55 90 co 120 65 72~I

1.55 1.55 1~1 5 120 62 72-
1.55 1.55 91 5 120 54 71

8-5 0/0 416.608 0.232
B-5 10 425.50 0.227
8-5 20 424.42 0.232
A-4 30 443.520 0.154
A-4 40 450.8t: 0.154
,11,-4 50 458.24 0.153

60/0FF 465.660
FINAL
DIFF/AVG.

49.052 0.190 1.94 90.67 71.67

A-iS



IIII

PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-3A
TE-3B

DATE

03/18/86
03/18/86

SAMPLING LOCATION

Coating Tank #5 - Outlet
Coating Tank #5 - Outlet

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

~- .. '

Theta

Dia

Cp

Y

Pbar

Delta H

Vrn

trn

Vrn(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%1

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-16

TE-3A TE-3B

1429 1430
1533 1534

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 1.002

29.20 29.20

2.110 1. 940

47.806 49.052

98 91

44.098 46.171

20.0 20.0

0.941 0.941

2.1 2.0

0.979 0.980

28.84 28.84

28.61 28.62

-0.73 -0.59

29.15 29.16

72 72

0.1930 0.1900

25.20 24.99

103.9 103.9

1.032 1.025

1. 091 1.082

96.0 101. 9

(continued next page)



..~- 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. lb/hr

TE-3A TE-3B

2.768.0 } ( 2.218.0)-(0.9687) (0.7413)

( 8.571 ) 6.514}

(2.714.0 ) ( 2.191.0

( 0.9498 0.7323

( 8.404 6.435

72 72 deg. F

22 22 deg. C

0.0019 0.0018 acmh

0.0655 0.0649 acfh

0.0018 0.0017 dscmh

0.0619 0.0615 dscfh

( 2216.7265 ) ( 1696.5017 ) mg/dscm

( 0.968680) 0.741349 } gr/dscf

3.8876 } (2.9548) kg/hr

8.5707 } ( 6.5143) lb/hr

( 2173.4811 (1675.8499 ) mg/dscm

0.949782 ( 0.732324) gr/dscf

3.8118 2.9189} kg/hr

8.4035 ( 6.4350) lb/hr

* 68 Degrees F 29.92 Inches of Mercury eHg)

-3) = X 10

A-I?



liD

PLANT GREENSBORO IND. PL ATERS DATE: 0:3/19/86 OPERATOR: DR
SAMPLING LOCAT ION CO AT ING TANK #5 EXH AUST RUN NUMBER TE-4A
FILTER NU,...IBER(S) NIp, NOZZLE ., NOZZLE DIAM. 507,.304
BAR. PRESS., in. Hg 29.2 METER BO:>< AH@ 1.82
5T ATIC PRESS., in. H2O -0.73 SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.003 METER BOX NUr·1BER N-S
LE AK TEST VACtJUM, in Hg 7 ASSUMED MO ISTURE .-,

,;;.

Trov. Sompll? Gas M~t~r Velocitl~ Orifice aH Gas M~ter Pump Filter Imp. Exit Stack Ll?ok
Point. Timo? Reading Head (in. H20) Temp. Vac. Box Temp. Temp. Temp. Check

No. (Min.) (CIJ.Ft.) (in.H20) D~sired Aduol (deq. F) (in.Hg) (deg.F) (deg.F) (deog.F)
----------------------------------------------------------------------------------------------------------------------------
11.-4 0/0 218.623 0.152 1.54 1.54 78 6 120 65 72
A-4 10 225.34 0.153 1.55 1.55 79 e, 120 52 72
A-4 20 232.1 t5 0.163 1.55 1.55 81 6 1'~"-' 53 "7"':1...... ,-
8-5 30/0 239.01 0.197 1.38 1.88 32 7 125 55 72
8-5 10 246.49 0.197 1.88 1.88 85

"
125 62 71

8-5 20 254.04 0.197 1.88 1.88 O~ 7 125 52 "":"~
'J' ,...

A-4 50/0FF 251.610
FINAL
DIFFlAVG. 42.987 0.179 1.71 82.00 71.83

A-iS



-
PLANT
SAMPLlHG LOCATION
FILTER NUMBER(S)
BAR. PRESS., in. Hg
ST ATIC PRESS.! in. H20
LEAK RATE, CFr1
LE AK TEST VACUUM, in Hg

GREENSBORO IND. PLATERS
CO ATlNG TAM< .~ E:";H AUST

N/A
29':
-0.73
0.020

11

DATE: 03/1 9/86
RUN NUMBER
NOZZLE # I NOZZLE DIAM.
METER BOX tlH@
SAr1PLE Bm< NUMBER
r1ETER BOX NUl"1BER
ASSUI"1ED r10lSTURE

OPER ATOR: DR
TE-4B
108,.301
1.53
5
rHO
2

TrCJv. SCJmolo? Gas Mi?'ii?r Vi?IQci~IJ Orific,," tlH Gos Mi?'i",r P'Jmp Fitti?r Imp. Exit Stack Li?ak
Point. Tim€' R€'ading He-ad (in. H2O) Ti?mp. \,lac. Box Ti?mp. To?mp. Ti?mp. Ch€'ck

No. (Min.) (CuJt) (in.H20) Di?siri?d Actual (di?g. F) (in.Kg) (di?g.F) (deogJ) (deog.F)
----------------------------------------------------------------------------------------------------------------------------
B-5 0/0 465.887 0.187 1.75 1.75 -e 11 120 65 72( __I

8-5 10 473.75 0.193 1.81 1.81 78 11 120 60 ~,.,,"-
B-5 20 481.71 0.190 1.78 1.78 82 10 125 62 ~..,...
1\-4 30/0 489.573 0.152 1.52 1.52 82 9 125 615 ~...,

,"-
1\-4 10 496.94 0.157 1.47 1.47 84 9 125 64 71
1\-4 20 504.22 0.152 1.47 1.47 85 9 I""'" 55 ~..,

,;..,J , ...
60/0FF 511.424

FINAL
[lIFF'" AVG. 45.537 0.173 1.63 81.00 71.83

A-19
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

--" \ RUN # DATE SAMPLING LOCATION TEST TEAM LEADER

TE-4A
TE-4B

03/19/86
03/19/86

Coating Tank #5 - Outlet
Coating Tank #5 - Outlet

B. Dwain Ritchie
B. Dwain Ritchie

Dia NOZZLE DIAMETER. INCHES

Theta NET RUN TIME. MINUTES

NET SAMPLING POINTS

** ACTUAL %H20 USED IN CALCULATIONS

TE-4A TE-4B

924 926
1031 1032

2 2

60.00 60.00

0.304 0.301

0.840 0.840

0.994 1.002

29.20 29.20

1. 710 1.630

42.987 45.537

82 81

40.782 43.621

29.5 21. 5

1.389 1.012

3.3 2.3**

2.7** 2.7

0.973 0.977

28.84 28.84

28.54 28.59

-0.73 -0.73

29.15 29.15

72 72

0.1790 0.1730

24.30 23.87

103.9 103.9

988.9 975.9

1.052 1.033

98.3 108.6

(continued next page)

ABSOLUTE FLUE GAS PRESS .. INCHES HG

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

VOLUMETRIC AIR FLOW RATE. WET ACFM

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS TEMPERATURE. DEGREES F

FLUE GAS STATIC PRESSURE. INCHES H20

DRY MOLE FRACTION

ISOKINETIC SAMPLING RATE. PERCENT

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

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

FROM MEASURED WATER CATCH

RUN START TIME
RUN FINISH TIME

SATURATION AT FLUE GAS TEMPERATURE

Vw(std) VOLUME OF WATER VAPOR. SCF*

Vrn(std) VOLUME OF METERED GAS SAMPLE. DRY SCF*

Vlc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

Vrn VOLUME OF METERED GAS SAMPLE. DRY ACF

trn DRY GAS METER TEMPERATURE. DEGREES F

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%1

%H20 MOISTURE CONTENT. PERCENT BY VOLUME

Delta H AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

Y DRY GAS METER CALIBRATION FACTOR

Cp PITOT TUBE COEFFICIENT

Pbar BAROMETRIC PRESSURE. INCHES HG

A-20



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. Ib/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. Ib/hr

TE-4A TE-4B

( 2.819.0 ) ( 2.175.0)

( 1.067 ) 0.7695)

( 9.042 ) 6.436 )

2.760.01" (2.190.0)

( 1. 044 ) ( 0.7748)

( 8.853 ) ( 6.481)

72 72 deg. F

22 22 deg. C

0.0018 0.0018 acmh

0.0631 0.0620 acfh

0.0017 0.0017 dscmh

0.0593 0.0586 dscfh

( 2441.1070) (1760.8707) mg/dscm

1. 066731) 0.769477 ) gr/dscf

( 4.1014 ) 2.9195) kg/hr

( 9.0421) 6.4363 ) Ib/hr

( 2390.0160 ) (1773.0147 ) mg/dscm

1. 044405) 0.774784 ) gr/dscf

( 4.0156) 2.9396 ) kg/hr

( 8.8529) 6.4807 ) Ib/hr

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

) :: X 10-3

A-21
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PLANT GREENSBORO IND. PLATERS DATE: 03/19/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK .~ EXHAUST RUN NUMBER TE-5A
FILTER NUMBER(S) N/A NOZZLE #, NOZZLE DIAM. 508..318
BAR. PRESS., in. Hg 29.2 METER BOX .!I.H@ 1.82
8T ATle PRESS., in. H2O -0.73 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.015 METER BO:': NUMBER N-5
LE AK TEST VACUUM, in Hq 7 ASSUMED MO lSTURE 2

Trav. Sampl€' Gas M'?tl?t" Veiocit'~ Oritic.. .!l.H Gas M€'to?r PlJmp Filt€'t" 1~•. Exit Stack Leak
Point. Time Ro?ading Ho?od (in. H2O) T€'mp. Vac. Bo:< Temp. Temp. Temp. Chl?ck

No. (Min.) (CaJ.n.) (in.H20) D€'s:it"€'d Ac:tlJal (deg. F) (in.Hg) (deg.F) (deg.F) (deg.F)
----------------------------------------------------------------------------------------------------------------------------
A-4 010 251.804 0.162 1.72 1.72 86 6 117 66 72
":"-4 10 258.95 0.171 1.82 1.82 89 6 120 62 "7""","'-

A-4 20 276.40 0.171 1 0 ',,) 1.82 90 6 121 62 71....n ..

8-5 30/0 283.91 0.208 2.21 2.21 88 , 119 57 71I

8-5 10 292.12 0.207 2.20 2.20 89 7 119 64 ,-:>....
8-5 20 300.32 0.207 2.20 2.20 90 ,

120 54 "i'''''':'
I ,"'-

60/0FF 308.541
FINAL
DIFF/AVG. 46.737 0.187 2.00 88.67 71.67

A-22



PLANT GREENSBORO IND. PLATERS DATE: 03/19/86 OPERATOR: DR
SAMPLlNG Loe ATlON CO ATlNG TANK #S EXH AUST RUN NUMBER TE-58
FILTER NUMBER(S) N/A NOZZLE -, NOZZLE DIAM. 509 ..312
BAR. PRESS., in. Hg 29.2 f"1ETER BOX ~H@ , .e3
8T ATle PRESS ... in. H2O -0.73 SAt'1PLE BOX NUMBER 13
LEAK RATE, CFM 0.003 METER BO::< NUt"lBER N-l0
LEAK TEST '.'ACUUM, in Hg

"
ASSUMED MOISTURE 2

Trav. SamplE' G'l$ r'1o?~li'r .....k..::ity Oriiicli' IloH Gas t'1o?ter PIJmp Filter Imp. Exit Stack L,,'lk
Point. Tim€' R..ading H'!'od (in. H2O) r..mp. Voc. Box T..mp. r..mp. To?mp. Ch..ck

No. (Min.) (CuJt) (in.H20) Do?sir ...,j Actual (deg. F) (in.Hg) (deg J) (deg.F) (deg.F)

8-5 0/0 513.293 0.225 "") '''0 .~ """,.-. 84 7 120 66 72...._.._. ~.·;·o

8-5 10 522.20 0.225 '";\ ,",0 .-, .-.,...." 87 ..,
120 61 ..,.":'

......J ..., .::. ,'';'':' I ,.;.

8-5 20 531.37 0.227 2.40 2.40 87
.., 1":''':' 6'0 71I ...... 'J

""-4 30/0 540.55 0.171 1.81 1.81 0'" 5 121 6e, 71,-•.:J

,0,-4 10 548.50 0.165 1.74 1.74 83 6 120 64 ..,....
''''

""-4 20 555.28 0.158 1.78 1.78 84 is 1'7'7 55 ""'1''''':'',.;.

50/0FF 564.162
FINAL
DIFF/AVG. 50.86'~ 0.196 2.08 84.67 71.67

A-23
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN #

TE-5A
TE-5B

DATE

03/19/86
03/19/86

SAMPLING LOCATION

Coating Tank '5 - Outlet
Coating Tank '5 - Outlet

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

VIc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE, INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE, DRY ACF

DRY GAS METER TEMPERATURE, DEGREES F

VOLUME OF METERED GAS SAMPLE, DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR, SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

WET MOLECULAR WEIGHT, LB/LB-MOLE

FLUE GAS STATIC PRESSURE, INCHES H20

ABSOLUTE FLUE GAS PRESS., INCHES HG

FLUE GAS TEMPERATURE, DEGREES F

AVERAGE VELOCITY HEAD, INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA, SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE, WET ACFM

ISOKlNETIC SAMPLING RATE, PERCENT

A-24

TE-5A TE-5B

1104 1105
1210 1211

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 1.002

29.20 29.20

2.000 2.080

46.737 50.869

89 85

43.807 48.426

21.0 25.5

0.988 1.200

2.2 2.4

0.978 0.976

28.84 28.84

28.60 28.57

-0.73 -0.73

29.15 29.15

72 72

0.1870 0.1960

24.81 25.41

103.9 103.9

1.015 1.037

1.074 1.100

97.0 105.6

(continued next page)



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. lb/hr

TE-5A TE-5B

( 2.190.0) 3.342.0

( 0.7715) 1.065

( 6.713 ) 9.470

( 2.137.0 ) (3.334.0)

( 0.7528 ) (1.062 )

(6.550 ) ( 9.448 )

72 72 deg. F

22 22 deg. C

0.0018 0.0019 acmh

0.0644 0.0660 acfh

0.0017 0.0018 dscmh

0.0609 0.0622 dscfh

(1765.5074 ) ( 2437.2231) mg/dscm

0.771503 ) 1. 065034 ) gr/dscf

3.0448 ) ( 4.2956) kg/hr

6.7127 ) (9.4702) lb/hr

( 1722.7805) ( 2431.3889 ) mg/dscm

0.752832 ) (1.062485 ) gr/dscf

(2.9711 ) ( 4.2853) kg/hr

( 6.5502 (9.4476) lb/hr

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

-3
) = X 10

A-25



PLANT
SAI"lPLlNG LOCATION
FILTER NUMBER(S)
BAR. PRESS ... in. Hg
STATIC PRESS .., in. H20
LEAK RATE, CFM
LE AK TEST VACUUM, in Hg

liD

GREENSBORO IND. PLATERS
CO AT lNG TANK -:) Et'<H AUST

N/A
29.2
-0.73
0.000

7

DATE: 03t'19l86
RUN NUMBER
NOZZLE # .• NOZZLE DIAM.
METER BOX aHI!,
SAMPLE BOX NUMBER
METER BOX NUMBER
ASSUMED MOISTURE

OPER ATOR: DR
TE-OA
507,.304
1.S2
24
N-S
2

Trov. Sarnpl", GQS M~~~r V~looity Orific~ AH Gas M~t",r P'Jmp Filteor Imp. Exit Stock Lo?ak
Point. Time- Reooding HE'od (in. H2O) Teomp. Vae. Box TE'mp. TE'mp. TE'mp. Che-ck

No. (Min.) (C'J.Ft.) (in.H20) Do?sir~d Adual (do?g. F) (in.Hg) (do?~.F) (degJ) (do?gJ)
----------------------------------------------------------------------------------------------------------------------------
A-4 0/0 308.732 0.190 1.79 179 85

"
120 56 75

A-4 10 315.03 0.158 1.49 1.49 89 5 120 50 75
A-4 20 3'''''') "7"7 0.158 149 1.49 1~2 6 118 e,J 75~"'.I I

8-5 30/0 329.57 0.190 1.79 1.79 90 7 120 55 7:5
8-5 10 337.00 0.190 1.79 1.79 90

"
120 62 "7"')

Ok

8-5 20 344.42 0.195 1.84 1.84 g, 7 p-, 53 71
60/0FF :351.995

FINAL
DIFF/AVG. 43.263 0.180 1.70 89.50 73.83

A-26



PLANT
SAMPliNG LOC ATiON
FILTER NUMBER(S)
BAR. PRESS., in. Hg
STATIC PRESS., in. H20
LE AK RATE, CFt'1
LE AI( TEST VACUUM., ;n 11';1

GREENSBORO !NC'. PL ATERS
COATING TANK #5 E:X:HAUST

NIp,
29.2
-0.73
0.003

11

DATE: 03/19186
RUN NUMBER
NOZZLE # I NOZZLE DIAM.
METER BOX aH@
SAMPLE BOX NUMBER
METER BOX NUMBER
ASSUMED MOISTURE

OPER ATOR: DR
TE-68
108,.301
1.53
5
N-lO
2

----------------------------------------------------------------------------------------------------------------------------
Trav.
Point.

No.

Somplt?
Time
(Min.)

Gas M~t~r

Reading
(C'J.Ft.)

V~I(\C;tl~

Head
(in.H20)

Untlc~ bH
(in. H20)

D~sir~d AdlJ'll

Gos M~t~r

Temp.
(deg. F)

PlJmp
Voc.

(inHg)

Fitter
Box T~mp.

(deg .F)

Imp. Exit
Tt'mp.
(dt'g.F)

Stock
Tt'mp.
(dt'g.F)

Leak
Check

8-5 0/0 5M.lj'~2 0.187 1.72 1.72 84 11 118 66 75
8-5 10 572.71 0.180 1.65 1.66 ~"':' 10 120 61 75- I

8-5 20 580.40 0.192 1.i7 1.77 89 10 120 61 75
,.:0,-4 30/0 588.35 0.148 1.36 1.35 8e, 9 p'" 55 75
,.:0,-4 10 505.23 0.144 1.32 1 ".") 86 lj 122 62 72,'.''''''
,.:0,-4 20 e,02.o7 0.147 1.35 1.35 85 9 120 54 71

60/0FF 509.048
FINAL
DIFFI AVG. 44.055 0.165 1.53 86.33 73.83

A-27
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-6A
TE-6B

DATE

03/19/86
03/19/86

SAMPLING LOCATION

Coating Tank #5 - Outlet
Coating Tank #5 - Outlet

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

QSd

Qaw

%1

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-28

TE-6A TE-6B

1305 1306
1410 1411

2 2

60.00 60.00

0.304 0.301

0.840 0.840

0.994 1.002

29.20 29.20

1. 700 1. 530

43.263 44.056

90 86

40.446 41. 805

13.5 21. 5

0.635 1.012

1.5 2.4

0.985 0.976

28.84 28.84

28.67 28.58

-0.73 -0.73

29.15 29.15

74 74

0.1800 0.1660

24.36 23.43

103.9 103.9

999.5 953.4

1.054 1.014

96.4 106.6

(continued next page)



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, lb/hr

TE-6A TE-6B

2.726.0 ) ( 2.445.0 )

1. 040 ) ( 0.9026 )

8.911) ( 7.375 )

2.743.0) ( 2,445.0 )

( 1.047 ) ( 0.9026 )

( 8.966) ( 7.375 )

74 74 deg. F

23 23 deg. C

0.0018 0.0017 acrnh

0.0633 0.0608 acfh

0.0017 0.0016 dscrnh

0.0600 0.0572 dscfh

( 2380.1941) ( 2065.4312 ) mg/dscrn

1. 040113) 0.902566 ) gr/dscf

( 4.0419) 3.3454 } kg/hr

(8.9108) 7.3754 ) lb/hr

( 2395.0376 ) ( 2065.4312 ) rng/dscrn

1.046600 ) 0.902566) gr/dscf

(4.0671) 3.3454 } kg/hr

8.9664) 7.3754} lb/hr

* 68 Degrees F 29.92 Inches of Mercury (Hg)

-3) = X 10

A-29
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PLANT GREENSBORO lND. PLATERS DATE: 03/24/86 OPERATOR: DR
SAMPLING LOCATION COATING TANI< ·S EXHAUST RUN NUMBER TE-7A
FILTER NlJ'1BER(S) NOZZlE • , NOZZLE DIAM. 508, .313
BAR. PRESS., in. Hg 29.5 METER BOX AH@l 1.82
ST ATIC PRESS., in. H2O -0.73 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.000 METER BOX NUMBER N-5
LE AK TEST VACUUM, ;n Hg 7 ASSUMED MOISTURE 2

Trov. Sample Gos M.ter Vt'Ioc;tlj Orifice AH Gas Meter Pump FlItt'f' Imp. Exit Stock LfOk
Po;nt. Time Reading Ht'Od On. H20) Temp. Voc. Box Temp. Tt'rt'Ip. Tt'rt'Ip. Check

No. (M;n.) (CuFt.) (;n.H20) Dtiirt'd Actual (~. F) (;n.Hg) (deg.F) (deg.F) (deg.F)

B-5 010 352.403 0.206 2.23 2.23 81 7 NA 66 72
10 300.40 0207 224 224 84 7 NA 56 72
20 368.47 0.207 224 2.24 86 7 NA 55 72

A-4 30/0 376.63 0.170 1.84 1.84 85 6 NA 63 72
10 384.02 0.176 1.90 1.90 87 6 NA 55 72
20 391.48 0.176 1.90 1.90 87 6 NA 55 71

flO/OFF 399.048

FINAL
DIFF/AVG. 40.M5 0.190 2.0:58 85 71.833

A-3D



PLANT GREENSBORO IND. PI. ATERS DATE: 03/24/86 OPERATOR: DR
SAMPLING LOCAT ION COATING TANI< as EXHAUST RUN NUMBER 1E-78
FILTER MJMBER(S) NOZZLE • J NOZZLE DIAM. 509, .312
BAR. PRESS., in. Hq 29.:5 METER BOX~ 1.:58
S1ATIC PRESS., m. H2O -0.78 SAMPlE BOX NUMBER 13
LEAK RATE, CfM 0.000 METER BOX NUMBER N-2
LEAK TEST VACUUM, in Hq 5 ASSUMED MOISTURE 2

Troy. Sample Gas M.t.r Vt>locity Orif;ce ~ Gas M.t.r Pump Filtt>!" Imp. Exit Stock leak
Point. Tim. Reading Ht>od (m. H2O) Tt>mp. Vac. Box Tt>mp. Tt>mp. Tt>mp. Cht>ck

No. (Min.) (Cu.Ft.) (in.H20) DK;red Actual (deg. F) (in.Hq) (d.g.F) (dt>qI) (~g.F)

,11,-4 0/0 482.724 0.168 1.59 1.59 91 3 NA 66 72
10 489.99 0.106 1.57 1.57 92 3 NA 57 72
20 49724 0.175 1.65 1.65 93 3 NA '57 72

8-5 30/0 504.86 0220 2.08 2.08 92 4 NA 62 72
10 513.34 0227 2.14 2.14 94 4 NA 56 72
20 522.08 0.227 2.14 2.14 95 4 NA 55 71

60/OFF 530.907

FINAL
DIFF/AVG. 48.183 0.195 1.862 92.83 71.833

A-31
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN #

TE-7A
TE-7B

DATE

03/24/86
03/24/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vrn

trn

Vrn(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE, INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE, DRY ACF

DRY GAS METER TEMPERATURE, DEGREES F

VOLUME OF METERED GAS SAMPLE, DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR, SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS., INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA, SQUARE INCHES

VOLUMETRIC AIR FLOW RATE, DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE, PERCENT

A-32

TE-7A TE-7B

1305 1306
1410 1411

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 0.998

29.50 29.50

2.060 1.860

46.645 48.183

85 93

44.498 45.460

10.5 16.5

0.494 0.777

1.1 1.7

0.989 0.983

28.84 28.84

28.72 28.65

-0.73 -0.78

29.45 29.44

72 72

0.1900 0.1960

24.83 25.25

103.9 103.9

1.038 1.049

1.075 1.093

96.4 98.0

(continued next page)



-
~
;-,;-.... ,~: :-.1-. 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. 1b/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. lb/hr

TE-7A TE-7B

( 5.550.0) 5.194.0

( 1. 925) 1. 763

( 17.12 ) 15.86

5.250.0 ) 5.164.0

( 1. 821 ) 1.753

(16.20 ) 15.76

72 72 deg. F

22 22 deg. C

0.0018 0.0019 acmh

0.0645 0.0656 acfh

0.0018 0.0018 dscmh

0.0623 0.0629 dscfh

( 4404.7031) ( 4034.9372 ) mg/dscm

1. 924797) ( 1. 763214 ) gr/dscf

(7.7673) (7.1917) kg/hr

( 17.1241 ) 15.8551 ) lb/hr

(4166.6111) ( 4011.6319 )mg/dscm

( 1. 820754 ) ( 1. 753030 ) gr /dscf

( 7.3475 ( 7.1502 ) kg/hr

( 16.1984 ) ( 15.7635 ) Ib/hr

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

-3) = X 10

A-33



110

PLANT GREENSBORO IND. PlATERS DATE: 03/24/86 OPERATOR: DR
SAMPliNG LOCATION COATING TANK -S EXH AUST RUN NUMBER TE-BA
FILTER NtJ1BER(S) NOZZLE ., NOZZlE DIAM. 507, .304
BAR. PRESS., In. Hg 29.:5 METER BOX~ 1.82
ST ATIC PRESS., In. H2O SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.007 METER BOX NUMBER 1'1-:5
LE AI< TEST VACUUM, in Hg 7 ASSUMED MOISTURE 2

Trav. Sample Gas Meter Velocitq Orifice .&H Gas Meter Pump Filter Imp. Exit Stock Leak
POlnt. Time Readlng Head (In. H2O) Temp. "lac. Box Temp. Temp. Temp. Check

No. (Min.) (CuJt.) (in.H20) Desired Actual (<leg. F) (in.Hg) (degJ) (deg.F) (degJ)

---------
A-4 0/0 399.372 0.105 1.61 1.61 B4 6 Nil. 05 72

10 406.1B 0.166 1.02 1.02 86 6 NA 55 72
20 413.11 0.164 1.60 1.60 87 0 NA 55 72

B-5 30/0 420.01 0.205 2.00 2.00 86 7 NA 04 72
10 427.02 0207 2.04 2.04 88 7 NA 56 72
20 435.50 0207 2.04 2.04 89 7 NA 56 72

oO/OFF 443.307

FINAL
DIFf/AVG. 43.~ 0.18:5 1.818 80.07 72

A-34



PLANT GREENSBORO INO. PlATERS DATE: 03/24/86 OPERATOR: DR
SAMPLING LOCATION COATING TANK -S EXHAUST RtJtt NUMBER TE-88
FILTER Nt.JMBER(S) NOZZLE ., NOZZLE OIAM. 108, .301
BAR. PRESS., In. Hg 29.5 METER BOX AH@ 1.58
STATIC PRESS., in. H2O SAMPLE BOX NUMBER 5
LEAK RATE, CfM 0.000 METER BOX N\J"'IBER N-2
LE AK TEST VACUUM, in Hq 7 ASSUMED MOISTURE 2

Trav. Sample Gas Meter Velocity Orifice AH Gas Meter Pump Filter Imp. Exit Stack Leak
Point. Time Rf'Odinq Hf'Od (in. H2O) THTlp. Yoc. Box Temp. Temp. THTlp. Check

No. (Min.) (Cu.FU (in.H20) Oesired Actual (dt>q. F) (in.Hg) (degF) (dt>g.F) (deqF)

B-5 0/0 531.108 0.194 1.60 1.60 93 7 NA 64 72
10 538.58 0.198 1.63 1.63 94 7 NA 55 72
20 546.23 0.H18 1.63 1.63 1;15 7 NA 56 72

A-4 30/0 553.95 0.155 1.28 1.28 94 6 NA 04 72
10 560.78 0.155 1.28 1.28 95 6 NA 5"7 72
20 567.67 0.155 1.28 1.28 96 6 NA 55 72

eO/OFF 574.562

FINAL
DIFF/AYG. 43.454 0.175 1.4:5 94.:5 72

A-35
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-8A
TE-8B

DATE

03/24/86
03/24/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

VIc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%1

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA, SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-36

TE-8A TE-8B

1442 1443
1545 1546

2 2

60.00 60.00

0.304 0.301

0.840 0.840

0.994 0.998

29.50 29.50

1.820 1.450

43.935 43.454

87 95

41.735 40.809

11.0 12.0

0.518 0.565

1.2 1.4

0.988 0.986

28.84 28.84

28.70 28.69

-0.75 -0.75

29.44 29.44

72 72

0.1850 0.1750

24.51 23.84

103.9 103.9

1.023 993.9

1.061 1. 032

97.2 99.8

(continued next page)



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. Ib/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. Ib/hr

TE-8A TE-8B

(3.250.0 ) 3.262.0

( 1. 202 ) ( 1. 234 )

( 10.54 ) ( 10.51 )

(3.150.0 ) 3.452.0

(1.165) ( 1.305 )

( 10.21 ) (11.12 )

72 72 deg. F

22 22 deg. C

0.0018 0.0018 acmh

0.0637 0.0619 acfh

0.0017 0.0017 dscmh

0.0614 0.0596 dscfh

( 2750.1150 ) (2822.8820 ) mg/dscm

(1.201764) ( 1.233562 ) gr/dscf

( 4.7803 ) ( 4.7668 ) kg/hr

(10.5387) ( 10.5090 ) 1b/hr

( 2665.4961 ) (2987.3049) mg/dscm

( 1.164786 ) (1.305412) gr/dscf

( 4.6332 ) ( 5.0444 ) kg/hr

(10.2144 ) ( 11.1211) lb/hr

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

) = X 10-3

A-37



110

PLANT GREENSBORO IND. PLATERS DATE: 03/25/86 OPERATOR: DR
SAMPL ING LOCATION COATING TANI< as EXHAUST RUN NI.t1BER TE-9A
FILTER MJMBER(S) NOZZLE ., NOZZlE DIAM. 508, .313
BAR. PRESS., In. H9 29.:5 METER BOX 6H@l 1.82
STATIC PRESS., m. H2O -0.75 SAMPlE BOX NUMBER 11
LEAK RATE, CFM 0.Q18 METER BOX MJMBER N-5
LE;.K TEST..,. ACUUM, m Hq 7 ASSUMED MOISTURE 2

Trov. Samplt> Gas M.tt>r V.locitlj Orifict> il.H Gas Mt>tt>r Pump Filtt>r Imp. Exit Stock Lt>ok
Point. TimE' R~ding ~d (;n. H2O) Tt>mp. \loc. Box Tmp. Tmp. Temp. Check

No. (Min.) (Cu.FU (m.H20) Dt>sir.o Actual (d.g. F) (in.Hg) (dt>g.F) (dt>g.F) (dt>g.F)

;'-4 0/0 443.783 0.147 1.59 1.59 66 5 NA 62 55
10 450.48 0.147 1.59 1.59 71 :5 NA 54 66
20 457.36 0.147 1.59 1.59 73 5 NA 56 66

B-5 30/0 464.08 0.212 229 2.29 73 7 NA 55 65
10 472.18 0.213 2.30 2.30 76 7 NA 57 67
20 480.35 0214 2.32 2.32 78 7 NA 57 58

60 I OFF 488.911

FINAL
oIFF I AVG. 45.128 0.178 1.947 72.83 55.333

A-38



PlANT GREENSBORO !NO. Pl.ATERS DATE: 03/25/86 OPERATOR: DR
SAMPlING LOCATION COATING TANK -5 EXH AUST RUN NUMBER TE-98
FILTER NUMBER(S) NOZZLE -, NOZZLE DIAH. 509, .312
BAR. PRESS., In. Hg 29.:5 METER BOX 4H@ 1.:58
ST ATIC PRESS., ;n. H2O -0.73 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.000 I'1ETER BOX NUMBER N-2
LE AK TEST YACUUM, ;n H9 5 ASSUMED MOISTURE 2

Trov. Sornplt' Gas Mt'lt'r Yt'!oc;t1j Orif;ct' AH Gos Mt'ltor Pump F;lltor Imp. E>cit Stock It'<li<
Point. T;mt' Rt'Odmg Ht'od (;n. H2O) Tt'mp. Voc. Box Ttomp. Tt'mp. Tt'mp. Cht'ck

No. (M;n.) (CuFt.) (in.H20) Dt'sirt'd Actual (dt'g. F) (in.Hg) (dtogF) (dt'q.F) (dt'qF)

8-5 0/0 '577.360 0.222 2.09 2.09 64 4 NA 62 65
10 :584.44 0219 2.07 2.07 74 4 NA :53 M
20 591.68 0.222 2.09 2.09 79 4 NA 54 66

,11,-4 30/0 598.s=i 0.168 1.59 1.:59 80 3 NA ~5 00
10 605.01 0.168 1.59 1.59 83 3 NA 56 67
20 611.40 0.10:5 1.5~ 1.:56 8:5 3 NA :56 68

fiO/OFF 617.714

FINAL
DIFF/AVG. 40.3:54 0.193 1.832 77.5 66.333

A-39
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-9A
TE-9B

DATE

03/25/86
03/25/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

)

Theta

Dia

Cp

Y

Pbar

Delta H

Vrn

trn

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%1

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE, INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-40

TE-9A TE-9B

820 821
925 926

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 0.998

29.50 29.50

1. 950 1.830

45.128 40.354

73 78

44.008 39.132

12.0 7.0

0.565 0.329

1.3 0.8

0.987 0.992

28.84 28.84

28.70 28.75

-0.75 -0.73

29.44 29.45

66 66

0.1780 0.1930

23.90 24.87

103.9 103.9

1.009 1.054

1.035 1.077

98.0 84.0

(continued next page)
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........_:01

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. 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 deg. F

19 19 deg. C

0.0018 0.0018 acmh

0.0621 0.0646 acfh

0.0017 0.0018 dscmh

0.0605 0.0633 dscfh

( 2367.3031 ) ( 2835.5528) mg/dscm

( 1. 034480 ) (1.239099) gr/dscf

4.0578 5.0792 ) kg/hr

8.9459 ( 11.1978 ) lb/hr

( 2287.0556 ) ( 2729.9641 ) mg/dscm

(0.999413 ) 1.192958 ) gr/dscf

3.9203 ( 4.8901) kg/hr

8.6427 ( 10.7808) lb/hr

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

) = X 10-3

A-41
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PLANT GREENG9ORO IND. PLATERS DATE: 03/25/96 OPERATOR: DR
SAMPLING LOCATION COATING T.t.NK -5 EXHAUST RUNMJMBER TE-IOA
FILTER NUMBER(S) NOZ21.E ., NOZZLE DIAM. 507, .304
BAR. PRESS., In. Hg 29.5 METER BOX ~H@ 1.82
STATIC PRESS., In. H2O SAMPLE BOX NUMBER 24
LEAK RATE, CFM 0.000 METER BOX NUMBER N-5
LEAK TEST VACUUM, ;n Hg a ASSUMED MOISTURE 2

Trov. Sompl. Gas Meter Veloc;tIj Orific. ~H Gas Met.r Pump Flit.,. Imp. Exit Stock L.ok
Pomt. Tim. Rt'Oding Head (in. H2O) Temp. Yoe. Box Temp. Temp. Temp. ChEock

No. (Min.) (Cu.Ft.) (in.H20) Dt'$r.d Actual (deg. F) (in.Hg) (degJ) (dt'gf) (d~f)

,11,-4 0/0 488.769 0.166 1.56 1.56 71 6 NA 65 70
10 495.35 0.166 1.56 1.56 73 6 NA 58 71
20 502.06 0.170 1.60 1.60 76 6 NA 57 70

8-5 30/0 :508.87 0.218 2.~ 2.05 78 8 NA 02 70
10 516.61 0.211 1.98 1.98 83 8 NA 56 70
20 524.18 0.208 1.95 1.95 85 8 NA 57 71

flO/OFF 531.773

FIN&
DIFF/AVG. 43.004 0.189 1.783 77.07 70.333

A-42



PLANT GR££NS9ORO IND. PLATERS DATE: 03/25/96 OPERATOR: DR
SAMPL ING LaCATION COATING T;.NK ~ EXHAUST RUN NUMBER TE-IOB
FILT£R NUMBER(S) NOZZlE ., NOZZlE DIAM. 108, .301
BAR. PRESS., in. Hg 29.5 MET£R BOX AH@ 1.~8

ST ATlC PRESS., in. H2O SAMPlE BOX NUMBER 5
LEAK RATE, CFM 0.000 MffiR BOX MJMBER N-2
LE AK TEST VACUUM, in Hg 5 ASSUMED MOISTURE 2

Trov. ~ Gos M.t.r ..,..Iocit\j Orific. Il.H Gas M.t.r Pump Fit.,. Imp. Exit Stock L~k

Point. Tim. R.oding H.ad (in. H2O) Ttmp. Voc. Box Ttmp. Ttmp. T.mp. Check
No. (Min.) (Cu.Ft.) (in.H20) D.sir.d Actual (d~. F) (;n.Hg) (d.g.F) (d~.F) (d.g.F)

B-5 010 524.041 0.202 1.55 1.55 81 6 NA 55 70
10 030.44 0.202 1.~ 1.05 84 6 NA 57 71
20 537.02 0207 1.59 1.69 87 6 NA 58 70
30/0 043.7~ 0.1~5 127 127 88 5 Nil 03 70
10 649.30 0.151 1.23 1.23 90 5 NA 57 70
20 054.92 0.1~1 1.21 1.21 91 5 NA 57 71

60/OFF 660.450 0.148

FINAL
oIFFI AVO. 30.409 0.1TI 1.4~ 80.83 70.333

A-43
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN #I

TE-10A
TE-10B

DATE

03/25/86
03/25/86

SAMPLING LOCATION

Coating Tank #15 Exhaust
Coating Tank #/5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vrn

trn

Vrn(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE, INCHES RG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE, DRY ACF

DRY GAS METER TEMPERATURE, DEGREES F

VOLUME OF METERED GAS SAMPLE, DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

WET MOLECULAR WEIGHT, LB/LB-MOLE

FLUE GAS STATIC PRESSURE, INCHES H20

ABSOLUTE FLUE GAS PRESS., INCHES HG

FLUE GAS TEMPERATURE, DEGREES F

AVERAGE VELOCITY HEAD, INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE, DRY SCFM*

VOLUMETRIC AIR FLOW RATE, WET ACFM

ISOKINETIC SAMPLING RATE, PERCENT
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TE-10A TE-10B

1016 1017
1119 1120

2 1

60.00 60.00

0.304 0.301

0.840 0.840

0.994 0.998

29.50 29.50

1.830 1.450

43.004 36.409

78 87

41.535 34.693

8.5 0.0

0.400 0.000

1.0 0.0

0.990 1.000

28.84 28.84

28.73 28.84

-0.73 -0.73

29.45 29.45

70 70

0.1890 0.1770

24.71 23.87

103.9 103.9

1,038 1.013

1.070 1,033

95.3 83.3

(continued next page)



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 mi11io~:

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. Ib/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. Ib/hr

TE-10A TE-10B

(2.940.0 ) 3.649.0)

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/hr

( 9.7225 ) ( 14.8624 ) 1b/hr

( 2380.7373 ) ( 3956.7504 ) mg/dscm

( 1.040351 ) 1. 729047 l gr/dscf

4.2000 ) ( 6.8080 ) kg/hr

9.2595 ( 15.0091 l 1b/hr

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

-3
) = X 10

A-45
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PLANT GREENSSORO IN[). PlI4T£RS DI4T£ ; 03/25/96 OP£R/tI.TOR: DR
SAMPLING LOCATION COATING TANI< as EXHAUST RUN M.JMBER TE-11 A
FILTER MJMBER(S) NOZZLE • , NOZZLE DIAM. 508, .313
BAR. PRESS., In. Hg 29.:5 METER BOX AH@ 1.82
STATIC PRESS., in. H2O -0.73 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.000 MmR BOX NUMBER N-5
LEI4K TEST YACUUM, in Hg 7 ASSUMED MOISTURE 2

Trov. Somple Gos Meter Y.Joeit',! Orifiot 6H Gas Mettr Pump Filter Imp. E,ot Stock Ltok
Po;nt. T~ R.ad;ng two<! (in. H2O) Temp. \loc. Box Temp. Temp. Temp. Cheek

No. (Min.) (Gu.H-) (In.H20) D,sirtd Actual (~.F) (in.Hq) (d,g.F) (dtg.F) (d,g.F)

8-5 0/0 540.873 0.204 2.25 2.25 86 6 NA 66 72
10 549.00 0221 2.43 2.43 89 7 riA :59 72
20 557.34 0.214 2.35 2.35 91 7 N,A, 56 72

A-4 30/0 565.75 0.178 1.96 1.96 89 5 NA 65 72
10 573.37 0.177 1.95 1.95 92 6 NA 58 72
20 581.07 0.177 1.95 1.95 92 6 NA 58 72

60/OFF 588.757

FINAL
DIFF/AVG. 47.884 0.195 2.148 89.83 72
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PLANT GREENSBORO !NO. PLATERS DATE: 03/25/96 OP£RATOR: DR
SAMPLING LOCATION COATING ToW< 85 EXHAUST RUN NUMBER TE-11 B
FILTER NUMBER(S) NOZZLE • , NOZZLE DIAM. 500, .312
BAR. PRESS., m. H9 29.:5 METER BOX AH@ 1.00
STATIC PRESS., in. H2O -0.56 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.D18 METER BOX NUMBER N-9
LE~ TEST VACUUM, in Hg 3 ASSUMED MOISTURE 2

Trav. Sompl. Gas M.t.r VfoIocitlj Orif;~ 4H Gas M.t.r Pump Filt.r Imp. Exit Stock L.ak
Point. Timt' RE'Oding twod (in. H2O) Tt'mp. lIac. Box Tt'mp. Tt'mp. Tt>mp. Cheock

No. (Min.) (CuJU (in.H20) Dt's'ir.d Actual (~g. F) (in.Hg) (d.g.F) (~gJ) (dt'gJ)

,01,-4 0/0 472.318 0.188 1.85 1.85 86 2 NA 66 72
10 480.51 0.192 1.89 1.89 88 2 NA 00 72
20 489.08 0.190 1.87 1.87 89 2 NA 57 72

8-:5 30/0 497.'Sl 0.23:5 2.31 2.31 88 3 NA 0:5 72
10 506.99 0.233 2.29 2.29 90 3 NA 58 72
20 515.50 0.237 2.33 2.33 91 3 NA 57 72

50/OFF 526.137

FtN"'L
DIFF/AVG. :53.819 0.212 2.09 88.07 72

A-47
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-llA
TE-llB

DATE

03/25/86
03/25/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

VIc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE, DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA, SQUARE INCHES

VOLUMETRIC AIR FLOW RATE, DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKlNETIC SAMPLING RATE. PERCENT
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TE-llA TE-llB

1332 1333
1436 1437

2 2

60.00 60.00

0.313 0.312

0.840 0.840

0.994 1.002

29.50 29.50

2.150 2.090

47.884 53.819

90 89

45.275 51.382

8.5 3.0

0.400 0.141

0.9 0.3

0.991 0.997

28.84 28.84

28.74 28.81

-0.73 -0.56

29.45 29.46

72 72

0.1950 0.2120

25.14 26.18

103.9 103.9

1.053 1.104

1.088 1.133

96.6 105.3

(continued next page)



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. lb/hr

TE-llA TE-llB

(5.320.0) ( 5.474.0)

( 1. 813) ( 1.644)

( 16.37) (15.56 )

(5.210.0) ( 5.508.0)

1. 776) 1. 654)

16.04) 15.66)

72 72 deg. F

22 22 deg. C

0.0018 0.0019 acmh

0.0653 0.0680 acfh

0.0018 0.0019 dscmh

0.0632 0.0662 dscfh

(4149.7243) (3762.3581 ) mg/dscm

(1. 813374) ( 1.644100) gr/dscf

( 7.4269) 7.0572 ) kg/hr

( 16.3736) 15.5584 ) 1b/hr

(4063.9217) (3785.7267 ) mg/dscm

(1. 775880) 1.654312 ) gr/dscf

( 7.2734) ( 7.1010) kg/hr

( 16.0350) ( 15.6550 ) lb/hr

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

-3) = X 10

~, - I. ()
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PLANT GREENSBORO IND. PLATERS DATE: 03/25/96 OPERATOR: DR
SAMPLING LOCATION COATING TANI< -5 EXHAUST RUN NUMBER TE-t2A
FILTER NUMBER(S) NOZZlE ., NOZZLE DIAM. 507, .304
BAR. PRESS., in. Hg 29.~ METER BOX AH@l 1.82
STATIC PRESS.,;n. H2O -0.73 SAMPLE am< NUMBER 24
LEAK RATE, CFM 0.004 METER BOX NUMBER N-5
LEAK TEST VACUUM, in Hq to ASSUMED MOISTURE 2

Trov. Sompl~ Gas M~tl!r V"oc;t\j Orif;c. AH Gas M.t.r Pump Filt.r Imp. Exit Stock L.ok
Point. Time Readinq Head (1n. H2O) Temp. Voc. Box Tt>mp . Tt>mp. Temp. Ch.cl<

No. (Hin.) (Cu.Ft.) (in.H20) Dffir~ Actual (d.q. F) (;n.Hg) (~g.F) (~.F) (dl!<}.F)

8-5 0/0 589.063 0213 2.06 2.06 89 9 NA 66 72
10 596.93 0207 2.00 2.00 92 9 NA 60 72
20 604.73 0.210 2.03 2.03 94 9 NA 56 72

.....-4 30/0 012.02 0.180 1.74 1.74 92 8 NA 07 72
10 619.86 0.180 1.74 1.74 93 B NA 58 73
20 027.13 0.182 1.76 1.70 94 8 NA 55 73

60/OFF 634.438

FINAL
OFF I AVG. 4~.~ O.'~ 1.888 92.33 72.333

.I\-SO



PLANT GREENSBORO IN[). Pl.ATERS DATE: 03/25/96 ClPERATOR: OR
SAMPLING LOCATION COATING TAM< -:5 EXHAUST RUN NUMBER TE-128
FILTER MJMBER(5) NOZZLE • I NOZZLE DIAM. 108, .301
BAR. PRESS., in. Hg 29~ METER BOX AH@ 1.~0

5TATIC PRESS., in. H2O -0.75 SAMPLE BOX NUMBER 5
LEAK RATE, CFM 0.008 MmR BOX NUMBER N-9
LEAK TEST VACUUM, in Hq 5 ASSUMED MOISTURE 2

Trav. Sompl. Gas M.t.r Vlriocity Oritic. AH Gas M.t.r Pump Filttr Imp. Exit Stock Ltak
Point. Time Reading twod (in. H2O) Temp. Voc. Box Temp. Temp. lemp. CMck

No. (Min.) (Cu.Ft.) (in.H20) DK;rtd Actual (.g. F) (;n.Hg) (dtg.F) (.g,F) (dtg.F)
---------

,0,-4 0/0 527.888 0.175 1.46 1.46 89 5 NA 66 72
10 535.26 0.178 1.49 1.49 91 5 NA 60 72
20 542.76 0.178 1.49 1.49 92 5 NA 57 72

8-5 30/0 :550.31 0205 1.71 1.71 91 5 NA 50 72
10 558.30 0200 1.57 1.67 93 5 NA 50 73
20 566.32 0205 1.71 1.71 93 :; NA 56 73

fiO/OFF 574.477

FINAL
oIFF / AVG. 4~.589 0.190 1.588 91.:5 72.333

A-51
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-12A
TE-12B

DATE

03/25/86
03/25/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT
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TE-12A TE-12B

1511 1512
1616 1617

2 2

60.00 60.00

0.304 0.301

0.840 0.840

0.994 0.998

29.50 29.50

1.890 1.590

45.375 46.589

92 92

42.720 44.006

9.0 10.5

0.424 0.494

1.0 1.1

0.990 0.989

28.84 28.84

28.73 28.72

-0.73 -0.75

29.45 29.44

72 72

0.1950 0.1900

25.15 24.83

103.9 103.9

1.053 1.038

1.089 1.075

96.7 103.1

(continued next page)



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. lb/hr

TE-12A TE-12B

(5.170.0) ( 5.145.0)

( 1.868) ( 1. 804)

( 16.85) (16.05 )

(5.000.0) ( 5.063.0)

1.806) 1. 776)

16.30) 15.79 )

72 72 deg. F

22 22 deg. C

0.0018 0.0018 acmh

0.0653 0.0645 acfh

0.0018 0.0018 dscmh

0.0632 0.0623 dscfh

(4273.9394 ) (4128.9121 ) mg/dscm

1.867655 ) 1.804280 ) gr/dscf

( 7.6426) ( 7.2801 ) kg/hr

( 16.8490 ) ( 16.0499 ) lb/hr

(4133.4037) (4063.1063 ) mg/dscm

(1.806242 ) 1.775523 ) gr/dscf

( 7.3913) ( 7.1641 ) kg/hr

( 16.2950) ( 15.7941 ) lb/hr

* 68 Degrees F 29.92 Inches of Mercury (Hg)

) = X 10-3
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PLANT GREENGSORO /NO. PLATERS DATt: 03/26/96 OPERATOR: goR

SAMPlING LOCATION COATING TNtU< as EXHAUST RUN NUMBER TE-13A
FlLTER NUMBER(S) NOZZlE ., NOZZlE DIAM. 508,.313
BAR. PRESS., in. Hg 29.~ M£TERBOX A~ 1.75
STATIC PRESS., in. H2O -0.70 SAMPLE BOX NUMBER 11
LEAK RATE, CFM 0.010 METER BOX MJMBER N-7
LEAK TEST YACUUM, in He} 6 ASSUMED MOISTURE 2

Trav. Sompie Gas Meter yt4oc'it \l Or'ifice AH Gas Mettr Pump F;lter Imp. Exit Stack Leal<
Po1nt. TirM Reod1nq HMO (in. H2O) T«np. Voc. Box Temp. Temp. Temp. Chtck

No. (Min.) (Cu.Ft.) (in.H20) Des'irtd Actual (<t.g. F) (in.Hg) (d.q.F) (d.q.F) (d.q.F)

B-5 0/0 959.538 0.193 2.03 2.03 75 6 NA 67 71
10 967.67 0.198 2.08 2.08 81 6 NA :58 71
20 975.98 0.200 2.10 2.10 85 6 NA 55 71

"'-4 30/0 984.34 0.106 1.74 1.74 86 ~ NA O~ 72
10 991.90 0.153 1.71 1.71 89 5 NA 56 72
20 999.47 0.153 1.71 1.71 gO 5 NA 55 72

60/OFF 1007.060

FINAL
DIFF/AVO. 47.:522 0.180 1.895 84.33 71.~
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PLANT GRE£NS9ORO !NO. PLATEAS DATE: 03/26/96 OP£R.toTOR : SOl<
SAMPLING LOCATION COATING TANK ~ EXHAUST RUN NUMBER TE-138
Fn.TER NUMBER(S) NOZZlE ., NOZZlE DIAM. 509,.312
BAR. PRESS., in. Hg 29.~ METER BOX AH@ 1.01
STATIC PRESS., in. H2O -0.80 SAMPLE BOX NUMBER 13
LEAK RATE, CFM 0.010 METER BOX NUMBER N-8
LE;.K TEST VACUUM, in Hq 3 ASSUMED MOISTURE 2

Trav. Sampl. Gas M.t.r Velocity Orif~ 6H Gas Metl'r Pump Filter Imp. Exit Stack L.ak
Point. Time Rl'ading Hl'Od (in. H20) Temp. Voc. Box Temp. T.mp. Tt'fTlP. Ch~k

No. (Min.) (Cu.Ft.) (in.H20) DKirl'd Actual (dl'g. F) (in.Hg) (deg.F) (dl'g.F) (dl'g.F)

A-4 0/0 601.619 0.147 1.42 1.42 83 2 NA 66 71
10 608.46 0.148 1.43 1.43 87 3 NA :57 71
20 615.34 0.148 1.43 1.43 90 3 NA 54 71

B-5 30/0 022.30 0.211 2.04 2.04 90 3 NA 0:5 72
10 630.59 0.218 2.11 2.11 94 3 NA 56 72
20 639.02 0.218 2.11 2.11 95 3 NA 56 72

60/0FF 647.524

FINAL
DIFF/AVG. 4:5.9~ 0.180 1.7~7 89.83 71.:5

A-55
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industria~ P~aters. Greensboro. North Caro~ina

RUN #

TE-13A
TE-13B

DATE

03/26/86
03/26/86

SAMPLING LOCATION

Coating Tank #5 Exhaust
Coating Tank #5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

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

\.

Theta

Dia

Cp

Y

Pbar

De~ta H

Vrn

trn

Vm(stdl

V~c

Vw(stdl

%H20

Mfd

Md

Ms

Pg

Ps

ts

De~ta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL. ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT. PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS .• INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

A-56

TE-13A TE-13B

829 830
949 950

2 2

60.00 60.00

0.313 0.312

0.840 0.840

1.000 1.012

29.50 29.50

1. 900 1. 760

47.522 45.905

84 90

45.674 44.147

12.5 13.0

0.588 0.612

1.3 1.4

0.987 0.986

28.84 28.84

28.70 28.69

-0.70 -0.80

29.45 29.44

72 72

0.1800 0.1800

24.17 24.18

103.9 103.9

1.009 1.008

1.046 ~.047

101.8 99.~

(continued next page)



-,...... ,.
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. 1b/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. 1b/hr

TE-13A TE-13B

6.270.0) ( 4.503.0)

( 2.119) (1. 574)

( 18.32) (13.60 )

6.230.0) ( 4.403.0)

(2.105) 1. 539)

(18.20 ) 13.30 )

72 72 deg. F

22 22 deg. C

0.0018 0.0018 acmh

0.0628 0.0628 acfh

0.0017 0.0017 dscmh

0.0605 0.0605 dscfh

(4848.0012) (3602.1847) mg/dscm

2.118512) 1.574107 ) gr/dscf

(8.3095) ( 6.1685 ) kg/hr

( 18.3193) (13.5993 ) 1b/hr

(4817.0730) ( 3522.1895 ) mg/dscm

2.104997) 1.539150 ) gr/dscf

( 8.2565) ( 6.0315) kg/hr

( 18.2024) ( 13.2973) 1b/hr

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

-3) = X 10

A-57
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PLANT GR£ENS9ORO IND. PLATERS DATt:: 03/26/96 OPrRATOR: 9DR
SAMPlING LOCATION COATING TANK ·5 EXHAUST RUN NUMBER TE-14A
FILTElfNlJ1BER(S) NOZZlE • I NOZZlE DIAM. 509,.312
BAR. PRESS., in. Hg 29.:5 METER BOX AH@ 1.~

ST ATIC PRESS., in. H2O -0.73 SAMPlE BO)( NUMBER 24
LEAK RATE, CFM 0.000 METER BOX NUMBER N-7
LE AK TEST..,ACUUM I in H<j B ASSUMED MOISTURE 2

T,.ov. Sompl. Gas Ht't.,. \/eIoclty Oriflc. AH Gas M.t.,. Pump F;It.,. Imp. Exit Stack Ltok
POlnt. T;me Rtoding H.ad (in. H2O) Temp. Voc. Box Temp. Temp. Temp. Check

No. (M;n.) (Cu.Ft.) (;n.H20) Desl,.ed Actual (deg. F) (in.H<j) (deg.F) (de<j.F) (d~.F)

B-5 0/0 7.188 0.213 2.27 2.27 87 8 NA 65 72
10 15.80 0.212 2.25 225 91 8 NA 59 72
20 24.38 0.212 2.25 2.25 93 8 NA 56 71

A-4 30/0 33.07 0.1~2 1.72 1.72 91 e- NA ~:5 72
10 40.51 0.160 1.70 1.70 93 6 NA 56 71
20 4820 0.150 1.70 1.70 93 5 NA :57 72

60/OFF 55.790

FINAL
DIFF/AVG. 48.002 0.180 1.982 91.33 71.007



-

PLANT GREENSBORO !NO. PL ATERS DATE: 03/26/86 OPERATOR: 8DR
SAMPLING LOCATION COATING TANK ~ EXHAUST RUNM.JMBER TE-148
FILTER M.lMBER(S) NOZZLE • , NOZZLE DIAM. 108,.301
BAR. PRESS., In. Hg 29.5 METER BOX AH@ 1.61
STATIC PRESS., in. H2O -0.75 SAMPlE BOX NUMBER 5
LEAK RATE, CFM 0.000 METER BOX MJMBER N-8
LEAK TEST VACUUM, in Hg 6 ASSUMED MOISTURE 2

Trav. Sompl@ Gas M@ter V~ocitl,j OrificE.' ~H Gas Met@r Pump Filt@r Imp. E>cit Stack L@ak
Point. Time Reading Heood (In. H2O) Temp. Vac. Box Temp. Temp. Temp. Check

No. (Min.) (Cu.Ft.) (in.H20) D"lred Actual (deg. F) (In.Hg) (d.g.F') (~g.F) (deg.F)

A-4 0/0 647.639 0.163 1.39 1.39 89 5 NA 65 72
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 NA 55 71

30/0 068.04 0.197 1.69 1.69 91 6 NA 64 72
10 675.57 0.201 1.72 1.72 93 6 NA 57 71
20 683.23 0.200 1.71 1.71 94 6 NA 55 72

60/0FF 690.825

FINAl.
DIFF/AVG. 43.180 0.180 1.:545 92.17 71.667



liD

PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

TE-14A
TE-14B

DATE

03/26/86
03/26/86

SAMPLING LOCATION

Coating Tank '5 Exhaust
Coating Tank '5 Exhaust

TEST TEAM LEADER

B. Dwain Ritchie
B. Dwain Ritchie

* 68 Degrees F -- 29.~2 Inches of Mercury (Hg)

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

%I

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME. MINUTES

NOZZLE DIAMETER. INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE. INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE. DRY ACF

DRY GAS METER TEMPERATURE. DEGREES F

VOLUME OF METERED GAS SAMPLE. DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR. SCF*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

WET MOLECULAR WEIGHT. LB/LB-MOLE

FLUE GAS STATIC PRESSURE, INCHES H20

ABSOLUTE FLUE GAS PRESS .. INCHES HG

FLUE GAS TEMPERATURE. DEGREES F

AVERAGE VELOCITY HEAD. INCHES H20

FLUE GAS VELOCITY. FEET/SECOND

STACK/DUCT AREA. SQUARE INCHES

VOLUMETRIC AIR FLOW RATE. DRY SCFM*

VOLUMETRIC AIR FLOW RATE. WET ACFM

ISOKINETIC SAMPLING RATE. PERCENT

TE-14A TE-14B

1022 1023
1127 1128

2 1

60.00 60.00

0.312 0.301

0.840 0.840

1.000 1.012

29.50 29.50

1. 980 1. 550

48.602 43.186

91 92

46.128 41.360

12.0 10.0

0.565 0.471

1.2 1.1

0.988 0.989

28.84 28.84

28.70 28.71

-0.73 -0.75

29.45 29.44

72 72

0.1860 0.1800

24.57 24.17

103.9 103.9

1.026 1.010

1.064 1.046

101.7 99.5

(continued next page)
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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. lb/hr

TE-l4A TE-14B

( 4.890.0) (3.881.0)

(1.636 ) 1.448)

(14.39 ) 12.54)

( 4.710.0 ) (3.653.0)

(1.576) ( 1. 363)

(13.86 ) ( 11.80)

72 72 deg. F

22 22 deg. C

0.0018 0.0018 acmh

0.0638 0.0628 acfh

0.0017 0.0017 dscmh

0.0616 0.0606 dscfh

(3743.7869) (3313.8089 ) mg/dscm

(1.635985) 1.448090 ) gr/dscf

( 6.5260) (5.6864 ) kg/hr

( 14.3874) ( 12.5363 ) lb/hr

( 3605.9788) (3119.1301) mg/dscm

( 1.575765 ) 1.363018 ) gr/dscf

(6.2858 ) ( 5.3523) kg/hr

( 13.8578 ) ( 11. 7999) 1b/hr

* 68 Degrees F 29.92 Inches of Mercury (Hg)

-3) = X 10
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PLANT GREENSBORO IND. PLATERS DATE: 03/18/86 OPERATOR: 'w'SN

SAMPLING LOCATION MIST ELIM. INLET RUN NUI1BER 1"11-1
FILTER NUt"lBER(S) NOZZLE #, NOZZLE DIAM. 106.,.250

BAR. PRESS .., in. Hg 29.2 METER 80::< .:!.H@ 1.75
ST ATIC PRESS .., in. H2O -1.35 SAMPLE BO>~ NUM8ER 4

LEAK RATE] CFf"1 0.009 nETER sm..; NUI18ER N-7

LE AK TE'3T II ACUUI"1, in Hg
,-, ASSUMED 110lSTURE .~

•:> ..
Trav. S.]mpl~ Gas 11e1er Vetocit':l Orifice AH Gas: Meter Pump Filter Imp. Exi~ Stack Leak

Pl)in~. Tim", Reading Ht'ad (in. H2O) Temp. '.,lac. Box Temp. Temp. Temp. Ch",ck

No. (t"1in.) (CIJ.Ft..) (in.H20) LJ'?sir'i!d AcbJal (d'i!g. F) (in.Hg) (d'i!gJ) (deg J) (d'.,,~ .F)

A-1 0/0 268.153 0.56 .""", .-, .....
2.~:2 69 6 200 57 f\'"'~.~•.i.. _L

A-2 '" 272.47 0.55 2.30 2.30 70 6 200 57 ;: ...
.,J ,-I~

A-:;: 10 276.76 0.54 2.28 ';' -"':'00 74 6 200 .,.- 6'0......._. '-' :' '-'

A-4 15 281.19 0.58 2.42 2.42 74 .,
200 57 54I

A-5 20 285.48 0.64 2.70 2.70 7fS 7 200 ".-, 54...":0

A-6 25 290.13 0.64 2.70 2.70 77 .,
200 59 54I

A-7 30 294.78 0.64 2.70 2.70 75 7 200 59 53
A-8 35 299.38 0.55 2.78 2.78 76

.,
200 59 54I

A-9 40 304.23 0.70 2.92 2.'~2 7e. 8 200 60 62
A-10 45 ~:O9.11 o ~':' 2.98 2.98 "70 ,;, 200 60 63.I.Ii. ''-' '-'

,1.0,-11 50 314.02 0.72 2.98 2.0g 78 8 200 60 64
A-12 ... co 318.95 0.70 2.92 2.92 77 8 200 50 54 323.503..J.J

B-1 60/0 323.558 0.5::: 2.42 2.42 75 "7 200 60 66 323.658,
... 328.05 0.58 2.42 2.42 78 7 200 50 57oJ

10 332.61 0.60 2.50 2.50 79 7 200 60 66
15 337.18 0.50 2.50 2.50 80

"
200 52 57

8-2 20 341.58 0.62 2.58 2.58 77 7 200 52 66
B-3 "".,. 346.10 0.52 2.58 2.58 78 ~ 200 52 55.i...J I

8-4 30 351.29 0.56 ."" ""'') .~ 0""\--, 78 7 200 62 56~ ..;,.~ ~ •.,j~

8-5 35 355.04 0.50 2.10 2.10 81 5 200 5'" 55.:.

8-6 40 35Q.2Q 0.54 2.28 2.28 78 "I 200 63 66
45 353.49 , 0.54 2.28 2.28 80 7 200 53 57
50 357.88 0.54 00""'\ ."".... 2.28 83 7 200 0'-' 66":'.~~I .;.0

55 372.24 0.55 .., """"' .., """;1 84 "7 200 53 55.......,;..:.. ".oj.... I

120/oFF 376.597
FINAL

DIFF/AVG.
10:3.389 0.502 2.52 75.92 64.75 0.055

A-62



PLANT GREENSBORO INO. PLATERS DATE: 03/18/86 OPERATOR: ST

SAMPLING LOCATION MIST ELlr-1. OUTLET RUN NUMBER MO-l
FILTER NUMBER(:;) NOZZLE 1* .. NOZZLE 0 IAM. 702 •.179
BAR. PRESS ... in. Hg 29.2 METER BOX .:'1H@ 1.75
STATIC PRESS ... in. H2O -1.33 SAMPLE BOX NUMBER 18

LEAK RATE, CFM 0.000 r-'lETER BOX NUMBER rH4
LE AK TEST Ii ACUU~·1. in H9 20 ASSUMED MO ISTURE .')

"-

----------------------------------------------------------------------------------------------------------------------------
TrQv. Samplo? Gas M~to?r V~iocitl~ Ori"-io", il.H Gas r·l~to?r P'Jmp Filto?r Imp. EX1~ Staok L",ok
Point. Tim~ R~oding H",ad (in. H2O) T",mp. \lac. Bo~< T~mp. T!?mp. T!?mp. Ch",(:k

No. (Min.) (CuJU (in.H20) D~sir",d Actual (d~9 F) (in .Hg) (do?,~ .F) (dt>g.F) (d.;.g.F)

----------------------------------------------------------------------------------------------------------------------------
A-I 0/0 50';1.389 3.10 3.19 :3.19 ". .... 14 no 50 70.......

4 514.101 3.10 3.19 3.19 52 13 130 50 70
A-2 8/0 517 .40~: 3.:31;;1 :3.4"': :3.48 60 14 1:;:0 50 70

12 521.808 3.39 3.48 3.48 62 14 130 48 69
A .... 16/0 526.1J04 3.30 :3.31;1 3.3q 64 14 130 48 69. w

20 531.901 3.30 3.39 3.39 54 14 130 48 69
A-4 24/0 5:3:3.802 3.60 3.70 3.70 62 14 130 48 69

..., ....
537.505 3.50 3.70 3.70 52 14 130 48 59.a::..c,

A-5 32/0 542.401 3.60 3.70 3.70 64 14 130 50 70
35 545.802 4.20 4.31 4.31 64 14 130 50 70

A-6 40/0 550.77:3 4.30 4.42 4.42 60 13 130 55 70 550.773
44 558.202 4.30 4.42 4.42 00 13 130 ~~ 70 ~54.003

A-7 48/0 563.203 4.41 4.53 4 "..... 63 1'-' 130 55 70•..J.,j v

52 508.010 4.50 4.152 4.02 53 13 130 55 70
A-8 56/0 572.710 4,40 4.52 4.52 h'-' 13 135 5::: f-'1_v , ..

50 578.105 4.40 4.52 4.52 55 13 135 53 -:""!,-
8-1 64/0 582.510 3.00 3.08 :3.08 64 11 135 58 'j"'')

,~

4 ~85.71 0 3.00 3.08 3.08 M 11 13~
..... 70.,)0

B-2 8/0 590.806 3.60 3.70 3.70 69 14 135 58 70

12 595.401 3.50 3.70 3.70 59 14 135 58 71
B-3 15iO 599.404 4.20 4.32 4 ..,., 69 14 1:3'5 58 .,...,

.'J_ ,"-

20 504.205 4.20 4.32 4 ..,., 69 14 135 58 ......
.·..u ... i ....

8-4 24/0 609.10:3 4.30 4.42 4.42 73 14 135 58 72
....", 513.507 4.30 4.42 4.42 77 14 135 58 73..v

8-5 32lo 618.310 4.00 4.11 4.11 78 14 135 58 -..,
(w

3f, 523.902 4.00 4.11 4.11 80 15 1"'''' 60
.,...,

.;, .... ,...
8-6 40/0 62:3.1J06 4.10 4.21 4.21 80 15 1'-'''' 60 73.;; ...1

44 633.107 4.10 4.21 4.21 80 15 135 50 -:-"':'l,...

8-7 48/0 637.908 4.30 4.42 4,42 80 15 1~,,,. 60 72.;•._1

52 542.605 4.30 4.42 4.42 81 15 135 50 "'7"":'",...
8-8 56/0 652.401 4.39 4.51 4.51 81 15 135 60 72

50 552.41 (I 4.39 4.51 4.51 81 15 135 50 ""i"~,...
128/0FF 557.22-8

FINAL
DIFF/ AVG. 144.519 3.804 4.003 67.97 70.906 .-. ...'".J.':"';'

A-63
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN #

MI-I
MO-l

DATE

03/18/86
03/18/86

SAMPLING LOCATION

Mist Eliminator Inlet
Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Steve Terll

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME, MINUTES

Dia NOZZLE DIAMETER, INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE, INCHES HG

Delta H AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF

tm DRY GAS METER TEMPERATURE, DEGREES F

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF*

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF*

XH20 MOISTURE CONTENT. PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE, INCHES H20

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG

ts FLUE GAS TEMPERATURE, DEGREES F

Delta p AVERAGE VELOCITY HEAD. INCHES H20

vs FLUE GAS VELOCITY, FEET/SECOND

A STACK/DUCT AREA, SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM*

Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM

XI ISOKINETIC SAMPLING RATE. PERCENT

MI-l

838
1207

18

120.00

0.250

0.840

1.000

29.20

2·520

108·389

77

104.626

22.0

1.036

1.0

0.990

28.84

28.73

-1·35

29.10

65

0.6020

44.15

443·0

7,891

8,150

99.6

MO-l

836
1150

16

128.00

0.179

0.840

0·993

29.20

4.003

144.619

68

141·507

33.0

1·553

1.1

0·989

28.84

28.72

-1·33

29.10

71

3·8640

112·5

143.0

6.411

6.704

97.9

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

A-64
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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, lb/hr

MI-1 MO-1

( 4,494.0 ) ( 675.0 )

(0.6629 ) (0.07361 )

( 44.83) ( 4.045 )

( 5,090.0 ) ( 886.0 )

(0.7508 ) (0.09662

( 50.78 ) ( 5·310

65 71 deg. F

18 22 deg. C

0.0138 0.0114 acmh

0.4890 0.4022 acfh

0.0134 0.0109 dscmh

0.4734 0·3847 dscfh

( 1516.9001) 168.4571) mg/dscm

( 0.662865) ( 0.073614) gr/dscf

( 20.3356) ( 1.8349 ) kg/hr

( 44.8324) (4.0452) lb/hr

(1718.0733) 221.1155) mg/dscm

( 0.750775 ) ( 0.096625) gr/dscf

23.0326 ) 2.4085 ) kg/hr

50.7781 5.3097) 1b/hr

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

) = X 10-3

A-65



liD

PLANT GREENSBORO IND. PLATERS DATE: 03/18/85 OPERATOR: \\'SN
SAMPLING LOC AT ION MIST ELIM. INLET RUN NUMBER MI-2
FILTER NUMBER(=;) NOZZLE #, NOZZLE DIAM. 104,.257
BAR. PRESS., in. Hg 29.2 METER BOX AH@ 1.75
ST AT Ie PRESS .., in. H2O -1.30 SAMPLE 801; NUt-1BER 16
LEAK RATE, eFt1 0.000 METER BOX NUt1BER N-7
LE AI( TEST VACUUM, in H9 0 ASSUMED 1'10ISTURE "')....
----------------------------------------------------------------------------------------------------------------------------
Trav. S'lmplo? Gas t1~t~t· V~locity Orific~ l!.H Gas Mo?t~r Pump Filt..r Imp. Exit Stack L~ak

Point. Tim!? R!?odinq Ho?Qd (in. H2O) To?mp. V'le. 80:< To?mp. To?mp. To?mp. Check
N.j. (Min.) (Cu.Ft) (in.H20) Desir..d Actual i,do?g. F) (in.Hq) (do?g.F) (deg .F) (deog.F)

----------------------------------------------------------------------------------------------------------------------------
,0,-1 0/0 375.95::: 0.45 :2.1)o~ 2.09 71 5 200 62 56
A-2 5 :381.30 0.52 2.38 2.:38 72

"
200 62 58

A-:;: 10 :385.5.3 0.54 2.50 :2.50 74 7 200 62 58
A-4 15 389.97 0.54 2.50 2.50 76 7 200 1"'" 69J,;;.

A-5 20 :394.4!:, 0.60 2.78 2.78 78 7 200 62 69
A-6 "'co :399.29 0.62 2.85 2.85 80 .., 200 62 67~..) I

A-7 :30 404.14 0.5,i 2.50 2.50 ,.,,,
8 :?OO 6:2 59,=.~

A-8 ,,",co 408.56 0.58 2.70 2.70 ,~""' 8 200 e,2 69.j"; 0';'

A-9 40 413.82 0.53 :2.90 2.90 8:;: :3 200 62 69
A-IO 45 418.29 0.55 2.98 2.98 85 8 200 f'" 70J':'

A-11 50 423.10 0.52 2.85 2.85 SC, 0 200 62 69..,
A-12 55 427.95 0.62 2.85 2.85 86 8 200 62 70
8-1 60/0 432.S0 0.52 .., ..,0 2.38 82 '"7 200 52 71_.oJ·..· ,

5 437.28 0.52 ., "'0 2.38 84 7 200 53 70_.-..JIJ

10 441.80 0.55 2.57 2.57 85 '"7 200 6":' 70, -'
15 445.42 0.54 2.52 "' co·.... 86 7 200 6'" 70_.oJ':' .;-

P .., 20 450.74 0.52 2.42 2.42 84
"

200 62 70t..J-~

B-3 25 455.28 0.58 2.70 2.70 81 7 200 63 71
8-4 30 460.15 0.56 2.62 2.62 0":' '"1 200 53 71......,
8-5 35 464.83 0.54 2.52 2.52 815 7 200 6'~ 71.;0

8-6 40 45'~.35 0.50 .~ .... C' 2.35 84 .. 200 6'') 7:4.';;.,) -'45 473.88 0.52 2.42 2.42 87 .. 200 63 72
50 478.27 0.52 2.42 2.42 88 7 200 63 71
55 482.70 0.52 2.42 2.42 88 7 200 53 71

120/0FF 487.183
FINAL
DIFF/AVG.

110.225 0.553 2.57 82.29 69.708



PLANT
SAMPLlNG LOC AnON
FILTER NUMBER(S)
BAR. PRESS., in. Hg
STATIC PRESS., in. H20
LE ilK RATE, CFt-l
LE AK TEST 'yO ACUUt-l, in Hg

GREENSBORO IND. PLATERS
MIST ELiM. OUTLET

Zg.2
-148
0.000

10

DATE: 03/18/86
RUN NUMBER
NOZZLE # .. NOZZLE DIAM.
METER 80>'; IiH@
SAMPLE BOX NUr1BE~:

~'1ETER BOX NUt1BER
ASSUMED fvl0lSTURE

OPERATOR: ST
~10-2

502,.155
1.75
1
rH4

Trov.
Point

No.

:3amplo?
Tim!?

(Min .)

Go~ M~t~r

R€'Qdin9
(Cu.Ft.)

"'o?l.)cit'~

H€'od
(in.H20)

OrificE' ..H
(in. H20)

D'?sir~d Actuol

Gas tvlo?t~r

Tt'mp.
(,j~9· F)

P'Jmp
\lac.

(in.Hg)

Filt'?t"
Box Tt'mp.

(dE"~ .F)

Imp. Exit
Tt'mp.
(d~g.F)

Stock
Tl'mp.
(d,?9.F)

L..ak
Cho;>ck

8-1 0/0
4

8-2 8/0
12

8-:3 16/0
20

8-4 24/0
28

8-5 32/0
35

8-6 40/0
44

8-7 48/0
52

8-8 56/0
50

A-I 6410
4

04-2 8/0
12

A-:3 1510
20

,6,-4 24/0
-'0.......

;"-5 321'0
35

A-6 40/0
44

A-7 4810
:i2

A-8 5610
00

\ 28/0FF
FINAL
[',IFF IAVG.

657.707
5E10.905
664.108
~I08.0015

671.005
574.710
57:3.307
582.103
685SI02
689.505
693.303
597.007
700.803
704.502
708.303
711.901
715.555
718.704
721.806
725.110
728.201
731.502
734.801
738.201
741.903
745.505
748.502
752.208
756.105
700.202
753.005
707.703
77\ .268

113.551

3.30
3.30
3.80
3.80
4.30
4.30
4.60
4.50
4.30
4.20
4.:39
4.39
4.40
4.40
4.20
4.30
2.99
2.99
3.20
3.20
3.40
3.40
3.70
3.70
4.40
4.40
4.60
4.70
4.70
4.70
4.30
4.39

4.008

1.99
1.99
2.21;l

2.:9
2.59
2.59
2.77
2.71
2.59

2.55
2.55
2.65
2.55
2.53
2.59
1.80
1.80
1.93
1.93
2.05
2.05

2.23
2.55
2.55
.., ~"";'
... 1 I

2.83
2.8:=:
2.83
2.50
4.05

l';j9
1.99
2.2'~

2.29
2.59
2.59
., ""
"'-.1 I

2.71
2.59
2.53
2.65
2.55
2.65
2.55
2.53
2.59
1.80
1.80
1.93
1.93
2.05
2.05
2.23

2.55
2.55
2.77

2.59
4.05

2.495

72

72

72
74
77
78
80
80
80
80
80
80
80
80
80
80
80
80
78
78
"'0, ....
78
77
77
77
77
77
77

" ".,-, I

77.41

A-67

7
7
8
8
8
8
8,.,..,
8
8
8
8
8
8
9
9
7
7
7
7
7
7
7
7
7
7
7

7
7
7
7

140
140
140
140
140
140
140
140
140
140
140
135
135
135
135
135
135
135
135
135
135
135
1:::5
135
135
135
135
135
135
135
1:~5

135

55
55

58
59
59
59
59
59
5';j
e,o
60
50
60
50
60
60
60
50
60
50
60
50
60
50
50
50
50
50
60
50

66
56
70

72

72
74
74
73
~..,,.-,

73
74
75
75
70
74
74
75
76
75
77
75
76
75
76
75
77
77
77
77

73.555



1111

PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro. North Carolina

RUN #

MI-2
MO-2

DATE

03/18/86
03/18/86

SAMPLING LOCATION

Mist Eliminator Inlet
Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Steve Terll

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME. MINUTES

Dia NOZZLE DIAMETER, INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE, INCHES HG

Delta H AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE. DRY ACF

tm DRY GAS METER TEMPERATURE. DEGREES F

Vm(std) VOLUME OF METERED GAS SAMPLE. DRY SCF*

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR. SCF*

XH20 MOISTURE CONTENT, PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE, INCHES H20

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG

ts FLUE GAS TEMPERATURE. DEGREES F

Delta p AVERAGE VELOCITY HEAD. INCHES H20

vs FLUE GAS VELOCITY, FEET/SECOND

A STACK/DUCT AREA. SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM*

Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM

XI ISOKlNETIC SAMPLING RATE. PERCENT

MI-2

1310
1532

18

120.00

0.257

0.840

1.000

29.20

2·570

110.225

82

105.430

30.0

1. 412

1.3

0·987

28.84

28.69

-1·30

29.10

70

0·5530

42.54

443·0

7.506

7.853

99.8

MO-2

1310
1530

16

128.00

0.155

0.840

0.993

29.20

2.496

113.561

77

108.845

38.0

1.789

1.6

0.984

28.84

28.66

-1. 48

29.09

74

4.0080

115.1

143.0

6,481

6.855

99·3

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

A-68

(continued next page)



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, lb/hr

MI-2 MO-2

( 7,304.0) ( 1,162.0 )

(1. 069) ( 0.1648 )

(68.79 ) ( 9.153 )

( 8,148.0) (1,343. 0 )

(1.193) ( 0.1904 )

( 76.74) ( 10.58 )

70 74 deg. F

21 23 deg. C

0.0133 0.0116 acmh

0.4712 0.4113 acfh

0.0128 0.0110 dscmh

0.4504 0.3889 dscfh

( 2446 . 5858 ) 377.0187 ) mg/dscm

( 1. 069125 ) 0.164752) gr/dscf

( 31.2014 ) ( 4.1516) kg/hr

( 68.7873 ) (9.1528) 1b/hr

(2729.2964) 435.7453) mg/dscm

( 1.192666) ( 0.190415) gr/dscf

( 34.8068) ( 4.7983 ) kg/hr

( 76.7358) ( 10.5785) 1b/hr

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

) = X 10-3

A-69



PLANT
SAMPLING Loe ATlON
FiLTER NUMBER(S)
BAR. PRESS., in. Hg
ST ATIC PRESS., in. H20
LEAK RATE, CFfv1
LE AK TEST VACUUM, in Hg

1111

GREENSBORO IND. PLATERS
MIST ELIM. INLET

29.2
-1.35
0.003

8

DATE: 03/19/86
RUN NUMBER
NOZZLE #, NOZZLE DIAt1.
METER BOX ~H@

SAMPLE BOX NU~1BER

METER BOi< NUMBER
ASSUMED MO ISTURE

OPER ATOR: "y'SN
1"11-3
106,.250
1.75
4
N-7
....
.i..

Trav.
Point.

No.

Scmp!!?
Tim>?

O"11n.)

Gas t·,!?t~r

Ro?ading
(cu.n.)

VelocibJ
Ho?o,j

.:"in.H20)

Orifice t.H
(in. H20)

Do?sit"o?d Actual

80S Mo?tl?r
Temp.
(d..g. F)

Pump
Voc.

(in.Hg)

Filt",r
Box T",mp.

(do?g J)

Imp. Exit
Temp.
(dE'g.F)

Stock
To?mp.
(deg.F)

Lo?ok
Check

A-1
11-2
11-3
':"-4
A-5
;"-6
A-7
':"-8
,11,-9
A-l0
A-l1
A-12
B-1

8-2
B-3
8-4
8-5
8-6

OiO
5
10
15
20
25
30

40
45
50
55

60/0
5

10
15
20
25
30
35
40
45
50
55

120/0FF

487.748
491.77
495.98
500.30
504.83
509.38
514.53
518.74
523.54
528.44
533.35
538.48
543.23
547.i3
552.40
555.47
560.89
555.58
570.28
574.91
579.24
583.42
587.21
591.29

595.235

0.45
0.52
0.54
0.60
0.64
0.66
0.63
0.57
0.67
0.70
0.72
0.70
0.55
0.55
0.55
0.57
0.62
0.50
0.64
0.55
0.47
0.45
0.44
0.44

1.:38
2.17
2.26
2.51
2.67
2.76
2.63
2.80
2.:30
2.93
3.01
2.93
2.30
2.30
2.30
2.38
2.59
2.51
2.68
2.34
1.97
1.88
1.84
1.84

1.8~:

2.17
2.26
2.51
2.57
2.75
2.53
2.80
2.:30
2.93
3.01
2.93
2.30
2.30
2.30

2.59
2.51
2.68
2.34
1.97
1.88
1.84
1.84

71

75
73

SO
84
85
:38
89
';10
92
88
89
91
91
92
9:
92
85
84
85
87
0-;'
,""

5
6
6

7
7
7
7
"I
8
8
",~
7
7
7

7
7

6
5
6
6

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

52
62
62
52
52
62
62
62
52
tl2
62
52
62
52
fI-'• .i..

52
62
c'"'u.:.

62
52
62
52
62
52

73
74
74
75
74
74
75
75

75
75
74
74
75
74
75
75
"7'", ~,

74
74
74
74
75

FINAL
DIFF I' AVG.

107.487 0.578 2.43 8~.~4 74.375

A-70
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PLANT GREENSBORO IND. PLATERS DATE: 03/19/86 OPERATOR: 8T

SAMPLING LOC ATlON MIST ELIM. OUTLET RUN NUMBER MO-:3

FILTER NUMBER(S) NOZZLE #, NOZZLE DIAr·1. 702,.119
BAR. PRESS., in. H9 29.2 METER BOX l1H\~1 1.76
STATIC PRESS., in. H2O -1.70 SAMPLE BOX NUMBER 18

LEAK RATE, eFt'l D.OOI 1'1ETER BOX NU~1BER 1'1-14

LE AK TEST VACUUtvl .. in H9 20 ASSUMED MOISTURE .-,..
----------------------------------------------------------------------------------------------------------------------------
Tr,]'i. Sampli) Gas r1i)ti)r V'?locit'~ Oriiici) ~H G.]S Mr.t'?r Pump Filt'?t" Imo. E:-:it Stack Li)ak

Point. Tim", R",ading Ht'ad (in. H2O) T"'mp. Vole. Box T€'mp. T!?mp. T€'mp. Cho?ck
No. (Min.) (C'J.Ft) (in.H20) D'?sit"r.o:l Actual (di9· F) (in.H9) (di9.F) (dio;l.F) (di9·F)

----------------------------------------------------------------------------------------------------------------------------
8-1 0/0 771.314 :3.60 3.70 :3.70 60 14 100 e .... 80..J.;.

4 775.710 3.50 3.70 3.70 50 14 100 54 80
8-2 8/0 780.01 0 3.40 3.49 3.49 60 14 100 54 '"'1C'I

12 784.102 4.00 4.11 4.11 53 15 100 55 81
B-'3 16/0 788.705 4.20 4.31 4.31 64 15 100 56 82

20 793.404 4.20 4.31 4.31 65 15 100 C:"7 80.... '
8-4 24/0 798.107 4.00 4.11 4.11 66 15 110 57 79

28 802.905 4.00 4.11 4.11 65 15 110 58 80
8-5 32/0 807.80:3 4.20 4.31 4.31 70 15 110 58 80

36 812.605 4.20 4.31 4.31 70 15 110 58 80
8-6 40/0 817.505 4.30 4.42 4.42 78 15 120 60 SO

44 822.503 4.30 4.42 4.42 79 15 120 50 80
8-7 48/0 826.905 4.20 4.31 4.31 7G 15 130 50 80...... 831.907 4.10 4.21 421 82 15 130 50 80oJ":'

B-8 56/0 836.810 4.20 4.31 4.31 86 15 130 50 80
50 841.710 4.20 4.31 4.31 85 15 130 50 80

A-I 54/0 846.363 2.60 2.57 2.57 80 13 130 50 69 845.353
4 850.403 3.00 3.08 3.08 " .... 13 no 60 59 845.512':>,;;.

,.1,-2 8/0 854.702 3.10 3.19 3.19 86 P 130 60 80._.
I'" 853.704 3.10 3.19 3.19 85 14 130 52 82"-

,.1,-3 16/0 862.805 3.40 3.49 3.49 86 14 130 5·-' 81...
20 859.107 3.40 3.49 3.49 85 14 130 52 31

,11,-4 24/0 871.205 3.60 3.70 3.70 88 14 131 f. .... 81-"
28 S7~.:i09 ::3.1:,0 3.70 3.70 88 14 131 ~2 81

A-5 32/0 880.007 4.20 4.31 4.31 84 14 131 f,'" 79_...

30 885.302 4.20 4.31 4.31 83 15 130 00 80
,11,-6 40/0 890.304 4.40 4.52 4.52 83 15 130 60 81

44 894.502 4.40 4.52 4.52 83 15 130 50 81
A-7 48/0 89Y.005 4.40 4.52 4.52 83 16 130 60 81

5'" 903.803 4.40 4.52 4.52 84 15 130 60 80"-

A-8 56/0 1~08.704 4.40 4.52 4.52 84 15 130 50 80
50 913210 4.40 4.52 4.52 84 16 130 60 80

128/0FF 918.366
FINAL
DIFF1AVG.

145.903 3.884 4.022 77.55 79.555 0.149

A-71
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro, North Carolina

RUN II

MI-3
MO-3

DATE

03/19/86
03/19/86

SAMPLING LOCATION

Mist Eliminator Inlet
Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Steve Terll

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME. MINUTES

Dia NOZZLE DIAMETER, INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE. INCHES HG

Delta R AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF

tm DRY GAS METER TEMPERATURE, DEGREES F

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF*

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR. SCF*

%H20 MOISTURE CONTENT. PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

Ms WET MOLECULAR WEIGHT. LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE, INCHES H20

Ps ABSOLUTE FLUE GAS PRESS .. INCHES HG

ts FLUE GAS TEMPERATURE, DEGREES F

Delta p AVERAGE VELOCITY HEAD. INCHES H20

vs FLUE GAS VELOCITY, FEET/SECOND

A STACK/DUCT AREA, SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM*

Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM

%1 ISOKINETIC SAMPLING RATE, PERCENT

MI-3

804
1042

18

120.00

0.250

0.840

1.000

29.20

2.430

107.487

86

102.022

46·5

2.189

2.1

0·979

28.84

28.61

-1.35

29.10

74

0.5780

43·73

443·0

7.596

8.071

100.9

MO-3

805
1052

16

128.00

0.179

0.840

0·993

29.20

4.022

146·903

78

141. 077

44.5

2.095

1.5

0·985

28.84

28.68

-1.70

29.08

80

3·8840

113·9

143.0

6.351

6,786

98.5

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

A-72

(continued next page)



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, lb/hr

MI-3 MO-3

( 4.467.0 ) ( 693.0)

( 0.6757 ) ( 0.07581 )

( 43·99 ) ( 4.127)

(4.874 . 0 ) ( 750.0)

( 0.7373 ) ( 0.08204 )

( 48.00 ) (4.466 )

74 80 deg. F

23 27 deg. C

0.0137 0.0115 acmh

0.4843 0.4072 acfh

0.0129 0.0108 dscmh

0.4557 0.3811 dscfh

( 1546.2699) 173.4767) mg/dscm

( 0.675699) 0.075807) gr/dscf

( 19.9544 ) ( 1. 8719 ) kg/hr

( 43.9919) ( 4.1268) lb/hr

( 1687.1546) 187.7454) mg/dscm

( 0.737264) 0.082042) gr/dscf

( 21. 7725 ) ( 2.0258 ) kg/hr

( 48.0002 ) (4.4662) lb/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
-3) = X 10

A-73
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PLANT GREENSBORO INC',. PLATERS DATE: 0:3/19/86 OPERATOR: 'w'SN

SAMPLlNI3 LOC AT ION MIST ELlT1. INLET RUN NUMBER MI-4
FILTER NUMBER(S) NOZZLE #., NOZZLE DIAlyl. 104,.257
BAR. PRESS., in. Hq 29.2 l"lEiER BO:~ .:'lH(~ 1.75
8T ATle PRESS.} in. H2O -1.33 SAt"'1PLE BOX NUrvl8ER 16
LEAK RATE .• CFl"l 0.000 1··1ETER sm; NUly1BER N-7
LE AK TEST 'y' ACUUM .• in Hg 8 ASSUI"1ED MOISTURE ...,...
----------------------------------------------------------------------------------------------------------------------------
Trav. S.]mol.. Gas: Mo?~o?r .... o?locitl~ Orific€' l!.H 13,]s rylE'~o?r Pump Fil~",r Imp. L<it :;tod~ L",·]k
Point. Tim€' Ro?lJding He-od (in. H2O) To?mp. Voc. 80x To?mo. To?mp. TE'mp. Cho?c:k

I'll). (Min.) (Cu.FO (;nH20) D'?sir",o1 Actual (o1l?g. F) (inHg) (·j",gn (01"'9.F) (do?g .F)
----------------------------------------------------------------------------------------------------------------------------
A-1 0/0 595.868 0.48 2.15 2.15 81 6 200 f,':' ,0:

... '-' , ~,

A-2 5 500.14 0.45 2.02 2.02 83 5 200 53 75
A-:3 10 604.48 0.48 2.15 2.15 81 6 200 63 74
":"-4 15 ;:108.97 0.55 2.47 2.47 O~I 7 200 54 74'J"

A-5 20 613.32 0.58 2.60 2.60 85 I 200 64 74
,11,-6 ..... 518.17 0.52 "":" f'0 ... -... 87

..,
200 54 74';;' ..1 ".IV .:..10 I

A-7 :30 622.80 0.62 2.78 2.78 88 7 200 64 75
A-8 35 527.59 0.55 2.92 2.92 89 .., 200 54 75I

A-a 40 632.51 0.65 2g2 2.1;'2 90 8 200 64 75
A-l0 45 537.44 0.55 2.92 2.92 92 8 200 e,4 75
A-l1 50 642.37 0.63 2.83 2.83 92 S 200 64 "7C"

1._1

,11,-12 55 647.27 0.04 2.87 2.87 g'" 8 200 64 75.:.

8-1 60/0 652.17 0.47 2.11 2.11 90 7 200 64 74
5 555.51 0.50 2.24 2.24 73 7 200 53 -..,

I!':'

10 660.77 0.50 2.24 2.24 74 7 200 6·'" 73~

15 555.24 0.52 ... ..,.., ........, 75 7 200 53 "7':>.:. •..J.~ "';'.,j';' ,~,

8-2 20 669.53 0.56 2.51 2.51 7'~ "7 200 64 73,

B-3 25 574.15 0.57 2.55 2.55 81 7 200 55 74
8-4 30 678.63 0.48 2.15 2.15 84 6 200 65 74
8-5 35 582.85 0.48 2.15 2.15 85 5 200 65 74
8-6 40 687.11 0.48 2.15 2.15 86 6 200 65 73

45 591.48 0.50 2.24 2.24 88 5 200 55 74
50 595.64 0.49 2.20 2.20 88 6 200 65 74
~:i 700.02 0.:;0 224 2.24 89 5 200 O~ 74

1la/OFF 704.286
FINAL
[)IFF lAVG.

108.418 0.542 2.44 84.83 74.125

A-74



-

PLANT GREENSBORO INO. PLATERS DATE: 03/19/85 OPERATOR: ST

SAMPLING LOCATION r-1IST ELIM. OUTLET RUN NUMBER r-10-4
F'ILTER NUMBER(S) NOZZLE #., NOZZLE DlAM. 502,.155

BAR. PRESS., in. Hg 29.2 r-1ETER BOX AH@ 1.715
ST ATIC PRESS., in. H2O -140 SAMPLE BOX NUMBER 30
LEAK RATE, CFM 0.000 METER BOX NU~1BER N-14

LEAK TEST VACUUM., in Hg 12 ASSUt·1ED t10lSTURE ..,
4

----------------------------------------------------------------------------------------------------------------------------
Trav. Sample Gos Me~'?r 'y'elocitl~ Orific(- AH G'J$ t"1'?t'?r PIJmp Fil~'?r Imp.bi~ St'Jck Ll1'ok
Polnt. Tim€' R€'odlng Ht'ad (in. H2O) T€'mp. V'le. Box Temp. T€'mp. T€'mp. Ch€'ck

No. (Min.) (CIJ.Ft) (m.H20) Dt'sir'?d AchJ'JI (do?g. F) (in.Hg) (do?g .F) (d€,g.F) (dl?g.F.)

----------------------------------------------------------------------------------------------------------------------------
A-1 0/0 91:~.508 3.00 1.81 1 .:~1 80 7 125 50 80

4 921.610 3.00 1.81 1.81 80 7 1"'''' 50 80I':""';

A-2 8/0 In4.804 :3.1 () 1.87 1.87 :~O 7 1'''''' 50 81... ~,
12 928.502 3.10 1.87 1.87 80 8 130 50 80

~-3 16/0 9;::1.102 3.40 2.65 2.65 80 8 130 50 81

20 934.307 3.40 2.55 2.55 81 0 130 50 81'oJ

A-4 24/0 'n7.71 0 3.60 2.17 2.17 84 8 130 50 81
-'0 941.102 3.50 2.17 2.17 84 8 130 50 814 ....1

A-5 32/0 944.506 4.40 2.65 2.65 84 8 1:30 50 82

35 947.805 4.40 2.55 2.55 84 8 130 50 82
A-6 40/0 951.402 4.60 2.77 .~ (r 8'J 10 130 50 S·")

..... J I • 4

44 955.302 4.50 2.77 .., .,.""":' 89 10 130 50 82.... 1 I

A-7 48/0 958.808 4.60 2.77 2.77 89 10 1:30 50 R'"_ ...
52 962.507 4.50 2.77 .., -:'''''':' 92 10 130 50 0,,",

..:,..i I ..,..
A-8 56/0 966.403 4.40 2.65 2.65 90 10 130 50 81

60 970.202 4.40 2.55 2.55 90 10 130 50 81

8-1 64/0 974.085 2.99 1.80 1.80 84 10 1:30 50 80

4 977.505 2.99 1.80 1.80 64 c 130 50 75....
8 .., 8/0 980.503 3.40 2.05 2.05 66 8 130 55 -:'.,
-~ , I

12 933.808 3.40 2.05 2.05 50 8 130 55 77

B-3 16/0 987.210 4.00 2.41 2.41 70 8 130 55 79
20 990.504 4.00 2.41 2.41 70 8 130 55 79

8-4 24/0 994.303 4.40 2.65 2.55 70 0 130 55 79'-'

-'0 997.904 4.40 2.55 2.55
.,., 8 130 55 79..u ,..

8-5 32/0 1001.903 4.00 2.41 2.41 74 8 1:30 55 79

35 1005.210 4.00 2.41 2.41 75 9 130 55 79

8-6 40/0 1008.807 4.20 2.53 2.53 78 9 130 55 79

44 1012.'10 4.20 2.:i3 2.~3 78 9 130 .... 79...;...;

8-7 48/0 1016.210 4.20 2.53 2.53 78 9 130 55 79
...'" 1019.304 4.20 2.53 ... "'''' 78 9 130 55 79...;..;;.. ...:. •...J.;;

8-8 56/0 1023.502 4.20 2.53 .., "'''' 78 9 130 55 79......J.~

e,o 1024.103 4.20 2.53 2.53 78 9 130 55 79
128/0FF 1030.797

FINAL
DIFF/AVG.

112.289 3.875 2.391 79.25 79.905

A-75
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PARTICULATE FIELD DATA ~ RESULTS TABULATION

PLANT: Greensboro Industrial Platers. Greensboro. North Carolina

RUN #

MI-4
Mo-4

DATE

03/19/86
03/19/86

SAMPLING LOCATION

Mist Eliminator Inlet
Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Steve Terll

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME, MINUTES

Dia NOZZLE DIAMETER, INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE. INCHES HG

Delta H AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER. INCHES H20

Vrn VOLUME OF METERED GAS SAMPLE. DRY ACF

trn DRY GAS METER TEMPERATURE, DEGREES F

Vrn(std) VOLUME OF METERED GAS SAMPLE. DRY SCF*

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS ~ SILICA GEL. ML

Vw(std) VOLUME OF WATER VAPOR, SCF*

XH20 MOISTURE CONTENT, PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

Ms WET MOLECULAR WEIGHT. LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE. INCHES H20

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG

ts FLUE GAS TEMPERATURE. DEGREES F

Delta p AVERAGE VELOCITY HEAD, INCHES H20

vs FLUE GAS VELOCITY. FEET/SECOND

A STACK/DUCT AREA. SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM*

Qaw VOLUMETRIC AIR FLOW RATE. WET ACFM

XI ISOKINETIC SAMPLING RATE, PERCENT

MI-4

1110
1600

18

120.00

0.257

0.840

1.000

29.20

2.440

108.418

85

103·097

51. 5

2.424

2.3

0.977

28.84

28.59

-1.33

29.10

74

0·5420

42·36

443·0

7.343

7,818

99·8

Mo-4

1110
1606

16

128.00

0.155

0.840

0·993

29.20

2·391

112.289

79

107.198

42.5

2.000

1.8

0·982

28.84

28.64

-1.40

29.10

80

3·8750

113·8

143.0

6,327

6.780

100.2

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

/1- 7F.

(continued next page)
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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. lb/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 deg. F

23 27 deg. C

0.0133 0.0115 acmh

0.4691 0.4068 acfh

0.0125 0.0108 dscmh

0.4406 0.3796 dscfh

( 2589·6358 ) ( 506.6799) mg/dscm

(1.131636 ) ( 0.221412 ) gr/dscf

(32 .3092 ) ( 5.4464 ) kg/hr

(71. 2296 ) ( 12.0072 ) lb/hr

( 2935·6056 ) 564.6615) mg/dscm

( 1.282821 0.246750 ) gr/dscf

(36. 62 56 ) ( 6.0696 ) kg/hr

( 80.7458 ( 13·3812 ) 1b/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
-3) = X 10

A-77
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PLANT GREENSBORO !ND. PL ATERS DATE: 03/26/86 OPERATOR: WSN
SAMPL!NG LOC AT ION COATING TANI< #6 MIST RUN NUMBER MO-5A

ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZLE • , NCZ-7I.E DIAM. 103,.177
BAR. PRESS., in. Hq 29.5 METER BOX t.H@ 1.76
ST ATIC PRESS., in. H2O -1.75 SAMPLE BOX NUMBER 12
LEAK RATE, CFM 0.000 METER BOX NUMBER N-14
LE AI< TEST VACUUI'1, in Hg 10 ASSUI'1ED MOISTURE 2

-------- --------
Trav. Sample Gas Mt'tt'r Yt'locit~ Orifwe t.H Gcs Meter Pump Filtt'r Imp. Exit Stack Lt'Ok
Point. Tim9 Rt'Od1ng ~d (in. H2O) Tt'mp. Voc. Box T9mp. Tt'mp. TMlp. Ch.ck

No. (Min.) (eu.Ft.) (in.H20) Dt'sired Actual (dt'g. F) (in.Hg) (dt'g.f) (degJ) (deg.f)

----------------------------
8-5 0/0 339.575 4.30 4.40 4.40 52 9 NA 63 74

10 351.46 4.30 4.40 4.40 71 9 NA 63 74
20 3~3.57 428 4.38 4.38 78 9 NA ~3 74
30 375.71 4.30 4.40 4.40 79 9 NA 63 75
40 387.73 4.30 4.40 4.40 81 9 NA 63 75
50 399.84 4.25 4.44 4.44 82 9 NA 64 75

,0.-4 60/0 412.03 4.~5 4.~ 4.75 75 9 NA 65 76
10 424.62 4.70 4.80 4.80 82 9 NA 65 76
20 437.34 4.70 4.80 4.80 86 9 NA ~5 76
30 450.06 4.70 4.80 4.80 87 9 NA 65 76
40 462.74 4.~0 4.70 4.70 88 9 NA ~:5 70
50 475.48 4.60 4.70 4.70 89 9 NA 55 76

120lOFF 487.820

FINAL
DIFF/AVG. 148.245 4.471 4.581 80 75.25

A-78



PLANT GREENSBORO IND. PL ATERS DATE: 03/26/86 OPERATOR: 'w'SN
SAMPL ING LOC AT ION COATING TANI< -0 MIST RUN MJMBER MO-58

ELIMINATOR OUTLET
FILTER NUI'1BER(S) NOZZLE ., NOZZLE DlAM. 703,.169
BAR. PRESS., in. Hg 29.5 METER BOX AH@ 1.75
STATIC PRESS., in. H2O -1.73 SAMPLE BOX NUMBER 10
LEAK RATE, CFM 0.000 METER BOX NUMBER R-2
LEAK TEST II ACUUM, in Hg 7 ASSUMED MO ISTURE 2

Trav. Sample Gas Meter \leoIocit',j Orifice AH Gas Meter Pump Filter Imp. Exit Stock Leok
Point. Time Reading Heod (in. H2O) Temp. \loc. Box Temp. Temp. Temp. Check

No. (Min.) (Cu.Ft.) (in.H20) Desired Actual (deg. F) (in.Hg) (deg.F) (deg.F) (deg.F)
----------------

":"-2 0/0 809.402 4.60 3.98 3.98 72 6 NA 62 73
10 820.57 4.58 3.95 3.95 80 6 NA 63 73
20 831.77 4.65 4.02 4.02 92 6 NA 53 74
30 842.94 4.40 3.82 3.82 95 6 NA 54 74
40 8:54.08 4.40 3.82 3.82 98 6 NA 54 75
SO 865.36 4.40 3.82 3.82 98 6 NA 64 75

B-7 00/0 875.51 4.50 3.98 3.98 82 6 NA 54 74
10 887.99 4.40 3.82 3.82 92 6 NA 64 75
20 899.38 4.30 3.78 3.78 96 0 NA 64 75
30 910.09 4.30 3.78 3.78 102 0 NA 64 75
40 921.97 420 3.155 3.05 104 6 NA fl4 75
50 933.29 4.20 3.65 3.65 109 6 NA 64 77

120/0FF 944.420

FINAL
DIFF/AVG. 135.018 4.418 3.839 93.33 74.583

A-79
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro. North Carolina

RUN #

MO-5A
MO-5B

DATE

03/26/86
03/26/86

SAMPLING LOCATION

Coating Tank #6 Mist Eliminator Outlet
Coating Tank #6 Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Willis S. Nesbit

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME, MINUTES

Dia NOZZLE DIAMETER, INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE, INCHES HG

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

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF

tm DRY GAS METER TEMPERATURE, DEGREES F

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF+

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR, SCF+

XH20 MOISTURE CONTENT, PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT. LB/LB-MOLE

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE, INCHES H20

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG

ts FLUE GAS TEMPERATURE, DEGREES F

Delta p AVERAGE VELOCITY HEAD. INCHES H20

vs FLUE GAS VELOCITY. FEET/SECOND

A STACK/DUCT AREA. SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM+

Qaw VOLUMETRIC AIR FLOW RATE. WET ACFM

XI ISOKINETIC SAMPLING RATE, PERCENT

MO-5A

831
1054

2

120.00

0.177

0.840

0·993

29.50

4·580

148.245

80

143· 479

11. 0

0·518

0.4

0·996

28.84

28.80

-1.75

29.37

75

4.4710

120.8

143·0

6,943

7.196

99·9

MO-5B

834
1055

2

120.00

0.169

0.840

0.996

29·50

3.840

135.018

93

127.757

1.436

1.1

0.989

28.84

28.72

-1. 73

29.37

75

4.4180

120.2

143.0

6.860

7,163

98.8

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

A-80

(continued next page)



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, lb/hr

MO-5A MO-5B

( 897.0 ( 790.0)

0.09648 (0.09543)

( 5.742 ( 5·611 )

( 862.0 ( 743.0)

( 0.09272 (0.08975 )

5·518 ( 5.277)

75 75 deg. F

24 24 deg. C

0.0122 0.0122 acmh

0.4317 0.4298 acfh

0.0118 0.0117 dscmh

0.4166 0.4116 dscfh

( 220.7852 ) 218.3771) mg/dscm

( 0.096480 ) 0.095428) gr/dscf

2.6045 ( 2.5451 ) kg/hr

5.7419 (5.6111 ) 1b/hr

( 212.1704) 205.3850) mg/dscm

( 0.092716) 0.089751 ) gr/dscf

(2.5029 ) ( 2.3937) kg/hr

(5.5179 ) (5.2772) lb/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
-3) = X 10

A-81
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PLANT GREENSBORO INO. PL ATERS DATE: 03/26/86 OPERATOR: 'YiSN
SAMPLING LOCATION COATING TANK #0 MIST RUN NUMBER MO-6A

ELIMINATOR OUTLET
FILTER M.JMBER(S) NOZZLE ., NOZZLE DIAN. 103,.177
BAR. PRESS., in. Hg 29.5 METER BOX aH@ 1.76
ST ATIC PRESS., in. H2O -1.73 SAMPLE BOX NUMBER 12
LEAK RATE, CFM 0.000 METER BOX NUMBER N-14
LEAK TEST VACUUM, in Hg 12 ASSUMED MOISTURE 2

Trov. Somple Gas Meter Velocity Orificl' aH Gas Meter Pump Filter Imp. Exit Stock Ll'Ok
Point. Time Reod'lng Hl'Od (in. H2O) Temp. Voe. Box T.mp. Temp. Temp. Check

No. (Min.) (Cu.FU (in.H20) Desired Actual (deg. F) (;n.Hg) (deg.F) (deg.F) (deg.F)
---------_..
A-4 0/0 488.438 4.50 4.60 4.60 73 11 NA 53 77

10 501.02 4.45 4.55 4.55 79 11 NA 64 77
20 513.45 4.60 4.70 4.70 83 11 NA ~5 77
30 525.86 4.60 4.70 4.70 89 11 NA 65 77
40 538.73 4.50 4.50 4.50 89 11 NA 55 77
50 550.88 4.50 4.60 4.60 90 II NA 65 77

B-5 50/0 553.22 4.20 4.29 429 83 11 NA 55 77
10 575.47 4.30 4.40 4.40 90 11 NA 65 77
20 587.42 4.30 4.40 4.40 92 11 NA 55 78
30 599.54 4.30 4.40 4.40 93 11 NA 65 79
40 611.63 4.30 4.40 4.40 93 11 NA 55 79
SO 624.32 4.30 4.40 4.40 92 11 NA 65 78

120/0FF 635.922

FINAL
DIFF/AVG. 147.484 4.403 4.503 87.17 77.5

A-82



PLANT GREENSBORO INO. PLATERS DATE: 03/26/86 OPERATOR: 'WSN
SAMPLING LOCATION COATING TANK -5 MIST RUN NUMBER MO-6B

ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZLE ., NOZZLE DIAM. 702,.179- BAR. PRESS., in. Hg 29.5 METER BOX AH@ 1.75
S1 ATle PRESS., in. H2O -1.7~ SAMPLE BOX NUMBER 14
LEAK RATE, CFM 0.000 METER BOX NUMBER R-2
LEAK TEST II ACUUM, in Hq 8 ASSUMED MOISTURE 2
------
Trov. Somplt' Gos Mt'tt>r 1It>locit~ Orifict> AH Gas Mt>tt>r Pump Filtt>r Imp. Exit Stock Lt>ak
Point. Time Reading Ht'ad (in. H2O) Temp. Voc. Box Tt'mp. Temp. Tt'mp. Check

No. (Min.) (Cu.Ft.) (in.H20) Dt>sirt'd Actual (deg. F) (in.Hg) (degJ) (degJ) (dt>g.F)

-------------------------------- --------------------------------------------
8-5 0/0 944.712 4.20 4.68 4.68 82 7 NA 54 77

10 957.09 4.20 4.68 4.68 91 7 NA 54 77
20 969.63 4.10 4.55 4.55 101 7 NA 54 77
30 981.76 4.10 4.55 4.55 103 7 NA 64 78
40 994.35 4.15 4.62 4.62 106 7 NA 04 77
50 1006.34 4.15 4.62 4.62 108 7 NA 64 77

,6,-4 60/0 1018.71 3.70 4.06 4.06 95 7 NA 64 77
10 1030.43 3.80 420 4.20 104 7 NA 54 75
20 1042.18 3.80 420 420 105 7 NA 54 75
30 1053.63 4.10 4.55 4.55 106 7 NA 64 77
40 1065.45 420 4.68 4.68 107 7 NA 65 79
SO 1078.03 4.10 4.55 4.55 108 7 NA 65 79

120/0FF 1090.546

FINAL
DIFF/AVG. 145.934 4.048 4.495 101.4 77.167

A-83
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

RUN #

Mo-6A
Mo-6B

DATE

03/26/86
03/26/86

SAMPLING LOCATION

Coating Tank #6 Mist Eliminator Outlet
Coating Tank #6 Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Willis S. Nesbit

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

Theta

Dia

Cp

Y

Pbar

Delta H

Vm

tm

Vm(std)

Vlc

Vw(std)

%H20

Mfd

Md

Ms

Pg

Ps

ts

Delta p

vs

A

Qsd

Qaw

n

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

NET RUN TIME, MINUTES

NOZZLE DIAMETER, INCHES

PITOT TUBE COEFFICIENT

DRY GAS METER CALIBRATION FACTOR

BAROMETRIC PRESSURE, INCHES HG

AVG. PRESSURE DIFFERENTIAL OF
ORIFICE METER, INCHES H20

VOLUME OF METERED GAS SAMPLE, DRY ACF

DRY GAS METER TEMPERATURE, DEGREES F

VOLUME OF METERED GAS SAMPLE, DRY SCF*

TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

VOLUME OF WATER VAPOR, SCP*

MOISTURE CONTENT, PERCENT BY VOLUME

DRY MOLE FRACTION

ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

WET MOLECULAR WEIGHT, LB/LB-MOLE

FLUE GAS STATIC PRESSURE. INCHES H20

ABSOLUTE FLUE GAS PRESS., INCHES HG

FLUE GAS TEMPERATURE, DEGREES F

AVERAGE VELOCITY HEAD, INCHES H20

FLUE GAS VELOCITY, FEET/SECOND

STACK/DUCT AREA, SQUARE INCHES

VOLUMETRIC AIR FLOW RATE, DRY SCFM*

VOLUMETRIC AIR FLOW RATE, WET ACFM

ISOKINETIC SAMPLING RATE, PERCENT

A-84

Mo-6A Mo-6B

1150 1151
1356 1357

2 2

120.00 120.00

0.177 0.179

0.840 0.840

0.993 0.996

29·50 29.50

4.500 4.500

147.484 145.934

87 101

140.888 136.339

27 .0 36·5

1.271 1. 718

0·9 1.2

0.991 0·988

28.84 28.84

28.74 28.70

-1. 73 -1. 75

29·37 29.37

78 77

4.4030 4.0480

120·3 115· 3

143·0 143·0

6,841 6,547

7,168 6,871

99.6 98.5

(continued next page)



mg

gr/DSCP

Lb/Hr

mg

gr/DSCP

Lb/Hr

HEXAVALENT CHROMIUM:

CATCH, MILLIGRAMS

CONCENTRATION, GRAINS PER DSCP*

EMISSION RATE. LBS/HOUR

TOTAL CHROMIUM:

TOTAL CATCH, MILLIGRAMS

CONCENTRATION, GRAINS PER DSCP*

EMISSION RATE, LBS/HOUR

PLUE GAS TEMPERATURE:

Degrees Pahrenheit

Degrees Centigrade

AIR FLOW RATES x million:

Actual Cubic Meters/hr

Actual Cubic Peet/hr

Dry Std. Cubic Meters/hr*

Dry Std. Cubic Peet/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, lb/hr

Mo-6A Mo-6B

(1. 460.0 ) (739. 0 )

( 0.1599 ) ( 0.08365)

( 9.378 ) ( 4.694 )

( 1.393·0 (750.0)

( 0.1526 ( 0.08489)

( 8.948 ( 4.764 )

78 77 deg. F

26 25 deg. C

0.0122 0.0117 acmh

0.4301 0.4123 acfh

0.0116 0.0111 dscmh

0.4105 0.3928 dscfh

( 365.9694) 191.4213) mg/dscm

( 0.159924) 0.083649) gr/dscf

( 4.2537) ( 2.1291 ) kg/hr

( 9.3779) ( 4.6939) lb/hr

( 349.1749 ) 194.2706) mg/dscm

( 0.152585 ) 0.084894 ) gr/dscf

( 4.0585 ) ( 2.1608 ) kg/hr

( 8.9475 ) (4.7638 ) lb/hr

* 68 Degrees P -- 29.92 Inches of Mercury (Hg)
) ::: X 10-3
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PLANT GREENSBORO lNO. PLATERS DATE: 03/26/86 OPERATOR: WSN
SAMPLING LOC'"TION COATING TANK -6 MIST RUN Nlt1BER MO-7,I\,

ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZLE ., NOZZLE DIAM. lOt ,.177
BAR. PRESS., in. Hg 29.5 METER BOX AH@ 1.76
ST ATIC PRESS.} in. H2O -1.70 SAMPLE BOX NUMBER 12
LEAK RATE} CFM 0.000 METER BOX NUMBER N-14
LE AI< TEST ..... ACUUM, in Hg 12 ASSUMED MOISTURE 2

--------
Trov. Somplt' Gas Mt'tt'r Vt'locity Orificfo ~H Gos Mt'tt'r Pump Filtt'r Imp. Exit Stack Lt'Ok
Point. TimE' Rt'oding HE'od (in. H2O) Ttomp. Voc. Box TE'mp. Tt>mp. TE'mp. Ch~ck

No. (Min.) (Cu.Ft.) (in.H20) Dt'sirt'd Actual (dt'g. F) (in.Hg) (dt'gJ) (dt'gJ) (dt>gJ)

8-4 0/0 536.045 4.70 4.80 4.80 84 11 NA 63 80
10 648.53 4.70 4.80 4.80 88 11 NA 63 80
20 561.20 4.70 4.80 4.80 88 11 NA 04 80
30 673.88 4.70 4.80 4.80 90 11 NA 64 80
40 686.52 4.70 4.80 4.80 92 11 NA 04 80
50 599.63 4.70 4.80 4.80 92 11 NA 64 79

, A-4 60/0 712.99 4.30 4.40 4.40 85 11 NA 64 79
10 724.28 4.35 4.45 4.45 92 11 NA 64 80
20 736.53 4.30 4.40 4.40 94 11 NA 64 79
30 748.60 425 4.34 4.34 93 11 NA 64 79
40 760.70 4.30 4.40 4.40 94 11 NA 65 80
SO 772.78 4.35 4.45 4.45 92 11 NA 65 80

120/OFF 784.763

FINAl
DIFF/A.....G. 148.718 4.502 4.603 90.33 79.667

A-86



PLANT GREENSBORO IND. PLATERS DATE: 03/26/86 OPERATOR: 'w'SN
SAMPL ING LOCATION COATING TANt< #6 MIST RUN NUMBER MO-7B

ELIMINATOR OUTLET
FILTER NUMBER(S) NOZZlE #, NOZZLE Dl AM. 703,.109
BAR. PRESS.! in. Hg 20.5 METER 80)( AH@ 1.75
ST ATIC PRESS., in. H2O -1.72 SAMPLE BOX NUMBER 14
LEAK RATE, CFM 0.000 METER BOX NUMBER R-2
LE AK TEST VACUUM, in Hg 8 ASSUMED MOISTURE 2 . ----
Trov. Samph? Gas Metl"r Yelocity Orifice AH Gas Ml"tl"r Pump Filtl"r Imp. Exit Stock ll"ak
Point. Timl? Rt'ading Ht'od (in. H2O) Tt'mp. Voc. Box Tl?mp. Tt'mp. Temp. Cht'ck

No. (Min.) (Cu.Ft.) (in.H20) Desirl"d Actual (dt>g. F) (in.Hg) (dl"g.F) (deg.F) (deg.F)

------ ------------
";'-4 010 90.722 4.40 3.85 3.85 92 7 NA 53 77

10 10220 4.50 3.92 3.92 99 7 NA 53 79
20 113.90 4.40 3.85 3.85 105 7 NA 53 80
30 125.98 4.40 3.85 3.85 108 7 NA 53 80
40 137.07 4.50 3.92 3.92 109 7 NA 53 80
50 149.74 4.40 3.85 3.85 110 7 NA 53 79

B-4 50/0 101.51 4.80 4.20 4.20 94 7 NA 53 80
10 173.38 4.50 3.92 3.92 104 7 NA 53 80
20 184.82 4.:50 3.92 3.92 108 7 NA 03 80
30 195.29 4.80 420 420 109 7 NA 53 80
40 208.13 4.70 4.10 4.10 110 7 NA 63 80
50 220.00 4.70 4.10 4.10 110 7 NA 63 80

120/0FF 231.839

FINAL
DIFF/AVG. 141.117 4.549 3.973 104.9 79.583
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Greensboro Industrial Platers, Greensboro. North Carolina

RUN #

MO-7A
MO-7B

DATE

03/26/86
03/26/86

SAMPLING LOCATION

Coating Tank #6 Mist Eliminator Outlet
Coating Tank #6 Mist Eliminator Outlet

TEST TEAM LEADER

Willis S. Nesbit
Willis S. Nesbit

RUN START TIME
RUN FINISH TIME

NET SAMPLING POINTS

Theta NET RUN TIME. MINUTES

Dia NOZZLE DIAMETER. INCHES

Cp PITOT TUBE COEFFICIENT

Y DRY GAS METER CALIBRATION FACTOR

Pbar BAROMETRIC PRESSURE, INCHES HG

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

Vm VOLUME OF METERED GAS SAMPLE, DRY ACF

tm DRY GAS METER TEMPERATURE, DEGREES F

Vm(std) VOLUME OF METERED GAS SAMPLE, DRY SCF*

VIc TOTAL VOLUME OF LIQUID COLLECTED
IN IMPINGERS & SILICA GEL, ML

Vw(std) VOLUME OF WATER VAPOR. SCF*

%H20 MOISTURE CONTENT, PERCENT BY VOLUME

Mfd DRY MOLE FRACTION

Md ESTIMATED DRY MOLECULAR WT, LB/LB-MOLE

Ms WET MOLECULAR WEIGHT, LB/LB-MOLE

Pg FLUE GAS STATIC PRESSURE. INCHES H20

Ps ABSOLUTE FLUE GAS PRESS., INCHES HG

ts FLUE GAS TEMPERATURE, DEGREES F

Delta p AVERAGE VELOCITY HEAD. INCHES H20

vs FLUE GAS VELOCITY, FEET/SECOND

A STACK/DUCT AREA, SQUARE INCHES

Qsd VOLUMETRIC AIR FLOW RATE, DRY SCFM*

Qaw VOLUMETRIC AIR FLOW RATE, WET ACFM

XI ISOKlNETIC SAMPLING RATE. PERCENT

MO-7A

1408
1628

2

120.00

0.177

0.840

0·993

29.50

4.600

148.718

90

141. 326

22.5

1.059

0.7

0·993

28.84

28.76

-1.70

29·38

80

4.5020

121. 8

143·0

6,914

7.259

MO-7B

1409
1629

2

120.00

0.169

0.840

0.996

29·50

3.970

141.117

105

130.734

41.0

1.930

1.5

0·985

28.84

28.68

-1. 72

29·37

80

4·5490

122.6

143·0

6,909

7.307

100.4

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

A-SS
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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. Ib/hr

TOTAL CHROMIUM:

Concentration. mg/dscm*

Concentration. gr/dscf*

Emissions. kg/hr

Emissions. lb/hr

MO-7A MO-7B

( 1.050.0 (797.0 )

( 0.1147 ( 0.09408 )

( 6.795 ( 5.572 )

( 1.000.0 ( 776.0 )

( 0.1092 ( 0.09160)

( 6.471 ( 5.425 )

80 80 deg. F

27 27 deg. C

0.0123 0.0124 acmh

0.4355 0.4384 acfh

0.0117 0.0117 dscmh

0.4148 0.4145 dscfh

( 262.3801 ) 215.2953) mg/dscm

( 0.114657) 0.094081 ) gr/dscf

( 3. 0820) ( 2.5272) kg/hr

( 6.7946 ) (5.5715) lb/hr

249.8858) ( 209.62251 mg/dscm

0.1091971 ( 0.091602 ) gr/dscf

( 2.93521 2.4606 1 kg/hr

( 6.47101 5.4247Ilb/hr

* 68 Degrees F -- 29.92 Inches of Mercury (Hg)
-3) = X 10
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MO-S1

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

SAMPLING LOCATION: Tank #6 Mist Eliminator Outlet DATE: 032486

START-FINISH TIME:

SR) SAMPLING RATE, ACFM

1304-1614

0.597

VOLUME METERED, ACF:

NOZZLE DIA., INCHES:

89.231

0.126

ST) SAMPLING TIME, MINUTES: 152.53 Y) METER CAL. FACTOR: 0.993

PB) BARO. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 76

PSI) STATIC PRESS., IN. H20: -1.76 DH) DELTA H AVG., IN. H20: 1.05

TS) STACK GAS TEMP., DEG F:

PMV) MOISTURE % BY VOLUME:

76

2.0

DEN) PARTICLE DENSITY, GM/CC: 1.00

VCF) VISCOSITY CORR. FACTOR: 1.004

MD) MOL WT, DRY LB/LB-MOLE: 28.84DCF) DENSITY CORR. FACTOR:

ISOKINETICS, %

1.000

101.1 CONCENT., GR/DSCF: 0.0563

PARTICLE DIAMETER CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN

NO. FROM GRAPH AERODYNAMIC (.ug) (%) GIVEN DIA
----- ---------- ----------- ------ -------- ---------

PreSep 10.99 11.03 198.00 62.9 37.1

0 12.48 12.53 11.50 3.7 33.4

1 7.82 7.85 10.30 3.3 30.1

2 5.23 5.25 26.00 8.3 21. 8

3 3.62 3.63 23.00 7.3 14.5

4 2.28 2.29 16.20 5.1 9.4

5 1.17 1.17 9.40 3.0 6.4

6 0.72 0.72 9.40 3.0 3.4

7 0.49 0.49 10.80 3.4 0.0

FILTER < 0.49 < 0.49 0.00 0.0

TOTAL CATCH 314.60
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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:

SR) SAMPLING RATE, ACFM

1304-1614

0.533

VOLUME METERED, ACF:

NOZZLE DIA., INCHES:

82.077

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:

PMV) MOISTURE % BY VOLUME:

73

2.0

DEN) PARTICLE DENSITY, GM/CC: 1.00

VCF) VISCOSITY CORR. FACTOR: 1.002

MD) MOL WT, DRY LB/LB-MOLE: 28.84DCF) DENSITY CORR. FACTOR:

ISOKINETICS, %

1.000

104.4 CONCENT., GR/DSCF: 1. 9859

PARTICLE DIAMETER CATCH PERCENT CUM. .!1-
0

STAGE (microns) WEIGHT OF TOTAL LESS THAN
NO. FROM GRAPH AERODYNAMIC (pg) (% ) 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



liU
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MO-S2

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

SAMPLING LOCATION: Tank #6 Mist Eliminator Outlet DATE: 032586

START-FINISH TIME: 0832-1339 VOLUME METERED, ACF: 143.029

SR) SAMPLING RATE, ACFM 0.606 NOZZLE DIA., INCHES: 0.126

ST) SAMPLING TIME, MINUTES: 240.00 Y) METER CAL. FACTOR: 0.993

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

TS) STACK GAS TEMP., DEG F:

PMV) MOISTURE % BY VOLUME:

DCF) DENSITY CORR. FACTOR:

71

2.0

1.000

DEN) PARTICLE DENSITY, GM/CC: 1.00

VCF) VISCOSITY CORR. FACTOR: 1.000

MD) MOL WT, DRY LB/LB-MOLE: 28.84

ISOKINETICS, % 101.3 CONCENT., GR/DSCF: 0.0646

PARTICLE DIAMETER CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN

NO. FROM GRAPH AERODYNAMIC (pg) (% ) GIVEN DIA
----- ---------- ----------- ------ -------- ---------

PreSep 10.90 10.90 397.00 68.2 31. 6

0 12.39 12.39 14.90 2.6 29.0

1 7.76 7.76 18.30 3.1 25.9

2 5.19 5.19 38.50 6.6 19.3

3 3.59 3.59 41.50 7.1 12.2

4 2.27 2.27 30.40 5.2 7.0

5 1.16 1.16 14.20 2.4 4.6

6 0.71 0.71 15.30 2.6 2.0

7 0.48 0.48 11.80 2.0 0.0

FILTER < 0.48 < 0.48 0.20 0.0

TOTAL CATCH 582.10



110

PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MI-S2

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

SAMPLING LOCATION: Tank #6 Mist Eliminator Inlet DATE: 032586

START-FINISH TIME:

SR) SAMPLING RATE, ACFM

0832-1206

0.545

VOLUME METERED, ACF:

NOZZLE DIA., INCHES:

97.160

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:

PMV) MOISTURE % BY VOLUME:

DCF) DENSITY CORR. FACTOR:

65

2.0

1.000

DEN) PARTICLE DENSITY, GMjCC: 1.00

VCF) VISCOSITY CORR. FACTOR: 0.996

MD) MOL WT, DRY LBjLB-MOLE: 28.84

ISOKINETICS, % 104.9 CONCENT., GRjDSCF: 0.6080

PARTICLE DIAMETER CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN

NO. FROM GRAPH AERODYNAMIC (Jlg) ( %) GIVEN DIA
----- ---------- ----------- ------ -------- ---------

PreSep 11. 52 11. 47 2,780.00 74.2 25.9

0 13.08 13.03 43.10 1.2 24.7

1 8.18 8.15 129.80 3.5 21. 2

2 5.48 5.46 372.00 9.9 11.3

3 3.79 3.77 270.00 7.2 4.1

4 2.39 2.38 85.40 2.3 1.8

5 1.23 1.23 30.40 0.8 1.0

6 0.75 0.75 18.10 0.5 0.5

7 0.51 0.51 13.60 0.4 0.1

FILTER < 0.51 < 0.51 2.40 0.1

TOTAL CATCH 3,744.80
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DENSITY = 1.0 GM/CM
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MO-S3

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

SAMPLING LOCATION: Tank #6 Mist Eliminator Outlet
"

DATE: 032586

START-FINISH TIME:

SR) SAMPLING RATE, ACFM

1420-1632

0.606

VOLUME METERED, ACF:

NOZZLE DIA., INCHES:

73.203

0.126

ST) SAMPLING TIME, MINUTES: 123.00 Y) METER CAL. FACTOR: 0.993

PB) BARO. PRESS.,IN.HG.: 29.50 TM) METER TEMP., DEG F: 79

PSI) STATIC PRESS., IN. H20: -1.73 DH) DELTA H AVG., IN. H20: 1.07

TS) STACK GAS TEMP., DEG F:

PMV) MOISTURE % BY VOLUME:

DCF) DENSITY CORR. FACTOR:

78

2.0

1.000

DEN) PARTICLE DENSITY, GM/CC: 1.00

VCF) VISCOSITY CORR. FACTOR: 1.005

MD) MOL WT, DRY LB/LB-MOLE: 28.84

ISOKINETICS, % 101.2 CONCENT., GR/DSCF: 0.0641

PARTICLE DIAMETER CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN

NO. FROM GRAPH AERODYNAMIC (llg) (% ) GIVEN DIA
----- ---------- ----------- ------ -------- ---------

PreSep 10.90 10.95 141.00 48.3 51. 8

0 12.39 12.45 5.50 1.9 49.9

1 7.76 7.80 17.00 5.8 44.1

2 5.19 5.22 38.90 13.3 30.8

3 3.59 3.61 30.70 10.5 20.3

4 2.27 2.28 25.40 8.7 11.6

5 1.16 1.17 15.70 5.4 6.2

6 0.71 0.71 9.50 3.3 2.9

7 0.48 0.48 8.50 2.9 0.0

j " FILTER < 0.48 < 0.48 0.00 0.0, ";:, '. ~,1:·

TOTAL CATCH 292.20
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PARTICLE SIZING FIELD DATA & RESULTS TABULATION

RUN MI-S3

PLANT: Greensboro Industrial Platers, Greensboro, North Carolina

SAMPLING LOCATION: Tank #6 Mist Eliminator Inlet DATE: 032586

START-FINISH TIME: 1419-1638 VOLUME METERED, ACF: 65.101

SR) SAMPLING RATE, ACFM 0.535 NOZZLE DIA. , INCHES: 0.190

ST) SAMPLING TIME, MINUTES: 123.00 Y) METER CAL. FACTOR: 1.000

PB) BARO. PRESS. , IN. HG. : 29.50 TM) METER TEMP. , DEG F: 81

PSI) STATIC PRESS., IN. H2O: -1.35 DH) DELTA H AVG., IN. H2O: 0.81

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, % 101.6 CONCENT. , GR/DSCF: 0.6955

PARTICLE DIAMETER CATCH PERCENT CUM. %
STAGE (microns) WEIGHT OF TOTAL LESS THAN

NO. FROM GRAPH AERODYNAMIC (J.lg) ( %) GIVEN DIA
----- ---------- ----------- ------ -------- ---------

PreSep 11. 63 11.65 2,040.00 72.1 27.9

0 13.20 13.23 36.80 1.3 26.6

1 8.26 8.28 94.30 3.3 23.3

2 5.53 5.54 279.00 9.9 13.4

3 3.83 3.84 228.20 8.1 5.3

4 2.41 2.41 94.30 3.3 2.0

5 1.24 1.24 28.20 1.0 1.0

6 0.76 0.76 15.80 0.6 0.4

7 0.52 0.52 11.20 0.4 0.0

l'-':'t FILTER < 0.52 < 0.52 0.00 0.0- ,
........'

TOTAL CATCH 2,827.80
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Preliminary Field Data

_.

PLANT NAME t:t1BIG.BWISl3oPI> I ~j;). fk1 TEeS DlME'ftU ~

GRelw5B[)I?¢. N.L.
upIIU- -......... 1411

LOCATION •2 2.0 44

SAMPLING LOCATION TAtuK. EmMJ$r])vc....T-=tt~ co
'7 1. '75

DUCT DEPTH /I ~ll

FROM NSDE FAR WALL TO OUTSDE OF PORT IJ~
12.. LSD

NIPPLE LENGTH ~ ~. ". n

DEPTH OF DUCT _U-:~
5 1.2S "'..

C 24
\. 12·24-

WIDTH IREC1ANGlLAR DUCTI e 1.0
~.. 20

ECUVALENT DIAMETER: 16

D - 2- DEPTH. WDTH _ 2( )( )-
1 0.7S

12
)-E- DEPTH+WDTH - ( +

2 0.5 •

L.OCATlON OF TRAVERSE POHTS ... AECTAHG\..LAR STAa<5

~ ) 4 S .. 7 8 , 10 11 12
l l).O 16.1 U.S !t1.0 I.J 1.1 ... ) :I." ).0 4.) 4.l
l 7S.0 ~.O 37.S 30.0 25.0 21.4 11•• 16.7 n.o n." U.S
I 13.3 62.5 50.0 41.7 35.7 31.1 27.' 2).0 n.7 20.'
~ 17.5 70.0 sa.3 SO.O 43•• JI.9 35.0 )l.' n.2
5 to.O 75.0 .... 3 SO.3 SO.O 6S.0 40.9 37.5
6 '1.7 71.6 6a.1 61.1 SS.O SO.O 4S.', tz.t 11.3 72.2 65.0 5'.1 ~.2

• n.a 13.3 7S.0 61.2 62.S
t ....4 15.0 77.3 70••
10 '5.0 16.4 79.2
U 'S.S 17.5
12 .\ I

D1SlAHCt D1SlAHCE
I Dr noK 1HUDE raOH OUTS ID1

PoUac DIAMETER VALL or 1'011

I ~z. ;'!
2 /0.5 I {-II
3 I~A'" 2 .ki'l:.- .~

4 32.3 :3 '%:-"
5 ~7.7 7,%-'1

6 gD.~ <9.!Z-,t
7 B~.6 /DY~

8 ~~.5 JOJ£'
9
10
II
12
13 I

I

14
15
16
17
18
19
20
21
22
23
24

STAa<S

/.17

/.7.-

103.2 ~2

DQWt§TBEAM

(A POR.:?)
LOCATION OF TRAVERSE POINTS ... C1RClLAR

DI STANCE FROM PORTS tpsTREAM
TO NEAREST FLOW
DI STURBANCE: FEET Z.S'"

STACK DIAM::TERS '2. .Le

~

4 .. • 10 12 14 16 18 2tl r 14
I 6.' 4.4 1.:.1 2.6 2.1 1.. 1.6 1.4 1.3 1.1 1.1
~ 2S.!) 14.6 10.S 8.2 r•• , S.'7 ••• e.' !.9 3.5 3.2
1 ,~.O 29.6 1'.4 lC.6 11.' ,., 8.S '7.5 6.' 6.0 S.5
4 '13.3 '7v.e 12.1 :22 ... 17.' 14.6 U.5 10.' '.'7 8.'7 7.'
S 8S.e 1107.'7 14.2 2~.0 20.1 16 •• le.6 12.9 11.6 10.5
~ 'S." 8'3.£ 6~.' 15.6 26.' 22.0 18.8 16.5 14.6 13.2, n.s 77.4 I"c.e )6.6 28.3 23.6 20.' 18.0 16.1
'! '6.' n.4 75.0 61.4 .17.5 2••6 25.0 21.' 1I.e
9 ,1.. 12.1 71.1 62.5 :t8.2 )1).6 26.2 23.0

10 97.4 ".2 '79.' 71.7 61.8 38.1 11.5 27.2
11 93.3 IS.e '71.0 '70.4 61.2 n.) 32.3
1~ 97.' '0.1 13.1 '76.4 69.e 60.'7 n.'
:.; 94.3 17.5 11.2 '75.0 68.5 60.2
H '8.2 91.5 IS.4 '79 •• '73.8 67.7
IS 95.1 1'.1 U.5 '71.2 '71.1

"J.. 98.' '2.5 17.1 12.0 77.0
17 'S.' 90. ] 15.4 10.'
18 '8.6 93.1 18.4 13.9
19 '6.1 '1.1 86.8
20 '8.'7 94.0 119.5
21 96.5 '2.1
::2 91.' 94.5
2) 96.8
24 ...,

-

-

e NTllO
..

V

B-3~r.III1NTAU8Tt1.INC .
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PARTICULATE FIELD DATA

COMPANY NAME EM / (1 et.E£NS6D~c Lou.sj'R.I~ 'f'£,..J)7".:x~ RUN NLNBER Ie - l A
ADDRESS ( ~~~S64.r.c. Me. TIME START Q '\lS--, SAMPLING LOCATION TIME FINISH lOt \

.,0' c;; ~~,.11;~ i .. E.}(,~h~
DATE c~· Ie· eo. ~ TEAM LEADER B .~<4W TECHN IClANS -
BAROMETRIC PRESSURE. IN. HG z.~.z.- STATIC PRESSURE, IN. H2O _.0 .1-5

SAMPLING TRAIN LEAK TEST VACUlH. IN. HG IS f

SAMPL ING TRA IN LEAK RATE. CU. FT ./MIN. o ..ole., I:>..op.!.

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ PRE·TEST REAGENT BOX ..o~ NOZZLE $Z)~ DIAMETER Id '3 (~__ PITOTS.
V" POST· TEST METER BOX tJ .':;:,. TIC READOLrT zs::::__ PITOTS.t. ORSAT SAMPL ING SYSTEM UMBILICAL. A TIC PROBE 4· (
~EDLAR BAG SAMPLE BOX II ORSAT PUMP /J{1t

THERMOCOUPLE @ 'S- OF PROBE "Z-.~ TEDLAR BAG ~l~

FIL.TER # ~ NOMOGRAPH SET·UP NOMOGRAPH # ~f'-(L

N/A- NIIi ~H@ I·BL C FACTOR Loe,
I I 8"S ~~METER TEMP STACK TEMP

lifo MOISTURE '2.
R"~ . ~P ~.IJ

1::>. f:j I PU.3~

DRY GAS PITOT ORIFICE GAS PUMP FIL.TER IMP.
CLOCK METER READING SETTING (~H). METER VACUUM BOX EXIT STACK LK. CHECK I

SAMPLE TIME, READING, (~P) • IN. Hl'O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

Ac.4 0/0 €l.c,.r..."L b.l-=l-~ {~ e~ I. 8,~ g ( '" I Us r..t./ '" " I
., /(;j ~.(\ t"I 11. I , c.J L (. '" L B~ ~ ft.'! (;"L '-1-
.f

2-D <t5'. e~ D. )1,2- /.1./3 {.v~ Rf!; c;- t.nt b~ ~+' ..
I' f::,. s-

~ ~Cl.~CJ~ 0.1.,0+ tt. . t.. \ 2..1.1 gB c.. 1t~ <:..~ ~~. ,,'

tI-c 1l-b.4<-.. tl. ,D~ €"1 (.,.~ 4e-.' z..t~ t.."t..3 Co I ~,c:,.

.1 ~c::: h&.. ~-:t- c::..t..\~ 't. "1 ( '2·3 ( '\0 c.. IZ~ ~<.. Co 1-
,~ t t.!. ·tlb~ I

f

~ - -

I

I

I

I

I

,
";J
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PARTICULATE FIELD DATA

ee-NY """" G....~'i .....~""<>oU> .c I..l'~v..rrat lr.. I. el.f) -r1i'Cl,!. RUi NIMBER It'"- I $3
TIME START .o9!':)

,~
ADDRESS Ct (\ 1.u.~IlC>,J 't..
SAMPLING LOCATION l"+\lN~j Tt>Nll. ~~ - "=:.)( "'- f')l.I..t, TIME FINISH \ 0 L't.

O~ .l§· $<:"
(

_{j. ~5"DATE TEAM LEADER TECHN IClANS

BAROMETR I C PRESSURE, IN. HG Z. "I ....... STATIC PRESSURE, IN. H2O -
SAMPLING TRAIN LEAK TEST VACUUM. IN. HG as- ~

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. e .I:>Ch c"p. 1\0

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ I TOTS, PRE· TEST REAGENT BOX .Q""L. NOZZLE -S09 DIAMETER D. ~ I"Se

PI TOTS , POST-TEST METER BOX tJ .\.D TIC READOUT (:lOo9,

M ORSAT SAMPL I NG SYSTEM UMBILICAL 13 TIC PROBE 4t·f~

.!:!.f.f!. TEDLAR BAG SAMPLE BOX 13 ORSAT PUMP

~~*v""THERMOCOUPLE @ Co~ OF PROBE 'Z.2,.. TEDLAR BAG

FILTER # ~ NOMOGRAPH SET - UP NOMOGRAPH # fJ r- !'Z..

~lb- /JIb lIH@ , .Co~ C FACTOR eD,~ Ca

I 1 METER TEMP liS- STACK TEMP '-"S"
0/0 MOISTURE 2.-

RE:::.
lip b.I'\

r-. r-- '"" Q b 8l.L:>

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.

CLOCK METER READING SETTING (lIH) , METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (lip) , IN. H2O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN, H2O I DEAL ACTUAL OF GAUGE OF OF OF

(6. ~ ~/D ~Z::)..~D J).I+~ t-~~ (.r... "V, 1- 3 S- f 2. \ "'G, G.+
" / I'S;:) ; >'t. 5....( D. -tl~ '2.., D 2,.!D ~~

""
I ?--c (,.::\- c.~

II
?D 3..J1-- ~-e D.t1.c/ '2 0 1':1- 'Z .11- :+!o ~ (<.L ~~ Cc.:+""' ..,~~

ill·'/- ;'0 '351. I 32..- .o.~ l.~-c 1 ,S"-t::l 1-(.. S- ) 1. 'L ~-c::; <'8
~ ..o::.....

I/...r:> 3S'@..4 ( \·S""I.. o.'~ I· '"::a ~ 1-€ ~ 1'2.~ ~"'
\,.B

" 50 :3 <., -:;-.~~ r-.. r"51.- ( . ')t.. . 1.'5'1- ts! S- \Z.g c..~ '-1-
~~r: 312..f>~?

- ... i t. ~ ~

-
~._.",

'Q
;,. .if

-
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PARTICULATE FIELD DATA

COMPANY NAME %n~~~~~~~b~r~,~~~/~~~ fUIf NlHBER --n= - "2. ,.(
ADDRESS B.1!t;S6.o~ N ~ I TIME START I t. 5'3l

(~ SAMPL ING LOCAT ION 5' c::.Q~':' 'N "1 10N '<... <=:)< £40/.)(.1,..\7 TIME FINISH llJirD
DATE .c::.$ ·1 t:$) '" TEAM LEADER 11:>. R ....',)o TECHNICIANS --
BAROMETRIC PRESSURE. IN. HG ~q.~ STATIC PRESSURE, IN. H2O -~ .1-S-

SAMPLING TRAIN LEAK TEST VACUUM. IN. HG IS: ,,,
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. D.1)OGj D.DO'='

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

JplTOTS, PRE-TEST REAGENT BOX C"2.1[ NOZZLE S-Q1: DIAMETER (J. s,()<{I PI TOTS. POST-TEST METER BOX tIl·S- TIC READOUT A.o°5
p. ORSAT SAMPL I NG SYSTEM UMBILICAL A TIc PROBE g .."
(J. TEDLAR BAG SAMPLE BOX z.-C/ ORSAT PUMP tVlti-

;/ THERMOCOUPLE @ 10~ OF PROBE 'L·LI TEDLAR BAG ~/I±;

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # dElL

tJlA. .AJI ~ lIH@ I. e.... C FACTOR 1·~5
"to 3DI I METER TEMP STACK TEMP

"fo MOISTURE -z...
Rr;

lip £>. r'il
o.~.c 'i<' ~~s--

DRY GAS PI TOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETT ING (lIH), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (lip) • IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O IDEAl. ACTUAL OF GAUGE OF OF OF

A· ~ ~/c lz.r;.. ~'3) (:::,. ('5\0 /. "5"'<:::1 \:'io ~..D <.. Il-l ~+- ".1-/ I,.
/0 1;;5, Co:t- .c.. \ "5~ " <)"2- I.SZ- -:t-; (p IL1- ~~ !}l

.\ z.c 140· z.5 If). (59) 1..52- 1. oSz.- -;7 /- f2c; ~0 7/,',

I." .~ f>.~ 1'io/8l 14-7.D'~ o.ZdB 2.00 2.t:Jt; ~Z-- f/i? 17.C, /'" J; In.. 'tlo /54-.72- 0.2../0 2.D2- Z.D2 CA7 c;. £2..-'5 (...2- 7D
...

~ 1£02-.57 D· Lib 7 J)L.. 7.n 'Z- ~ ¢:; IZG ~ 7!J
Woff 170.4-&;/ II

AI J. '! ..; I. )6 " ..:.1
7 " I

- ~ .. 0,23[; , - .'
\

I

I

I

I
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PARTICULATE FIELD DATA

COMPANY NAME ErlL6 I ~ 6~~,{.C:> ~o w1".n...\h~·' P'--"7".rv't.s RUN NlMBER IE" ~ "1. ~

.- ADDRESS e, AM ;;.6.Ia r-A ~~ TIME START It. 54
>, SAMPLING LOCATION ~'$" c;+~\~~), l.\OAJK. e~I>..£" TIME FINISH IclC z....-,

DATE c:.p·I~\~'- TEAM LEADER 6.~;)V TECHNICIANS -
BAROMETRIC PRESSURE, IN. HG z.~, L STATIC PRESSURE, IN. HZO -0·1::>

SAMPL ING TRAIN LEAK TEST VACUu.t, IN. HG (<> '0
SAMPL ING TRA IN LEAK RATE, CU. FT ./MIN. b ..(?9{.. 0·000

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

../ PRE·TEST REAGENT BOX D z..' ~ NOZZLE /D8 DIAMETER 6. 3.c.::./_PITOTS,
_ P I TOTS. POST· TEST METER BOX tu·lD TIC READOUT ZS-
~ ORSAT SAMPL I NG SYSTEM UMBILICAL 6 TIC PROBE SIt

~ :TEDLAR BAG SAMPLE BOX S ORSAT PUMP tJ/A
7'niERMOCOUPLE @ <OS"" OF PROBE t ·1 TEDLAR BAG IJIA

FILTER # TARE NOMOGRAPH SET· UP NOMOGRAPH # &flL

~!& tJ/A liH@
f . c.. "? C FACTOR s>.9('"

I METER TEMP f,D STACK TEMP j-c

"10 MOISTURE '2- RE~:. lip D. '2.V:~

[,> [',.o~ '!ol;.3~!.~

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (liH), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING. ( lip) • IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

1'.,,::> l::/o j 1'>. L~~ ob. t~ ~ I.~~ L~", CoS- R Ita (..3 +{
" II::> 3Bo.q~ t).19J, , .c..\ t.~t Ceq ~ I z.. 9 <;,~ ~l
\. z.o 3~S. rS n . 1l:fZ-. 1,In I 1.1A f -;3 ~ I~b (f) {~ 7/."'..

3o/~ 3~5.1A'6 D./~7 l.~ J. Lib4-4 7'i3 7 £2-7 {nC; 70
" ,",0 +O2.l&/ o ./&'7-- 1.~.5 1.3l7 '92.- 7 12.7 1/2/ 7D
... 5"0 4D9, tJ..:?~ D. ~2.- 1.36 J·3S gt:;, 7 /25 f&3- 7D

'-.t.h:r 4110 37-7

L/"!.. 2. "L" ~ r " 7~ 7 /"',. "

I'!' ....... i/-:-- ._.
• t' ~ -

(~z 1lH B-7 T M

ENTROPY



11I1

PARTICULATE FIELD DATA

COMPANY NAME FHB J~....... I ,.:; ;;;;v 'lV'1' j1\"h h..A [t:.yc.... RUN NlMBER ~:??.A;
ADDRESS -;: )<;~J"\D J"\ "J.L . ]' IME START z.e

'? SAMPL I NG LOCAT ION £nAT"I Ain T".ll 1I~ ~ C; -.ExH-kt.)$1"" TIME FINISH ic:..,":2, '3
DATE 3-(7) -£>0 TEAM LEADER De. TECHNICIANS -
BAROMETRIC PRESSURE, IN. HG 29.2D STATIC PRESSURE, IN. HZO -D.73

SAMPL I NG TRA I N LEAK TEST VACUUM. IN. HG IS 7
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. r;.D1D O.ooS

EQU I PMENT CHECKS I DENT I F I CAT I ON NUMBERS

~TOTS, PRE-TEST REAGENT BOX Dk3/ NOZZLE 50CO DIAMETER D.313
_ PITOTS. POST-TEST METER BOX /d-5 TIC READOUT 25
1JA.. ORSAT SAMPLI NG SYSTEM UMBILICAL A TIc PROBE 4.--1
£. TEDLAR BAG SAMPLE BOX i/ ORSAT PUMP tvA

....,/ THERMOCOUPLE @ 7b OF PROBE 2-,3 TEDLAR BAG "'A
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ;pp

tJ/A iJ/A ~H@ I.B2- C FACTOR /.07 ~ /./6
I 90 -=? IDD STACK TEMP 70METER TEMP

"to MOISTURE Z REF. ~P O·I72.-~o.lk8

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.

CLOCK METER READING SETTING (~H). METER VACUUM BOX EXIT STACK LK. CHECK I
SAMPLE TIME. READING. (~P) • IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. HZO IDEAL ACTUAL OF GAUGE OF OF OF

A-- 4- oln 17D.tA-7~ n.17D l,f5z.-. I.~ 7___ ~2 (, 12D //YI.n 72--- I
ID 179.DI o .IIP7 J.7t,;3 1.79> R7- ;;; !/~ l.n?' 77

....... _. 2-D I~C:;. 7~ D.I//)7 /,c;J:3 1.<03 ~ },., }1~ ,,~ 7/ J.JOHO.
I/f3-~ ED/b 192.537 D.ZLB 2.3~ 2.39 ~ -1 12D toe; ;2

Ie 201.20 0222- 2.-8 Z.4-?Y Ion 7 17JJ /~ I 77
2D 'ZoC3.tA7 O.ZJ7 7.3B 2.3~ IDZ- -; 1/7 /PZ 7 i

Its>o)u:p 2/6.44B I
....1 -., \~ 'J;[; J, 11 ~'')

-,-
I

I

I,.

I

I

/~

'\
\

($)Z ~ B-8 TM

ENTROPY



-
PARTICULATE FIELD DATA

COMPANY~~bRE~ IIS:P. PLA rd?;S RUN NlMIER IE -86
ADDRESS~~~ TIME START . /4f::D
SAMPLING LOCATION LoATa..l6 7AJJ&1r5 - EXH.4-lJ5r TIME FINISH /534:
DATE 3-/B - ~E TEAM LEADER 'I)g; TECHNICIANS _- _

BAROMETRIC PRESSURE. IN. HG 29.2l:> STATIC PRESSURE. IN. H 20 -O.:ese>
SAMPLING TRAIN LEAK TEST VACUlN. IN. HG 10 .,
SAMPLING TRAIN LEAK RATE. CU. FT./MIN. Q.D/~ D.Q~ _

EQU I PMENT CHECKS

~PITOTS. PRE·TEST

-::::::P I TOTS. ·POST· TEST

~ ORSAT SAMPL I NG SYSTEM

~TEDLAR BAG
~THERMOCOUPLE @ ,z.. OF

IDENTIFICATION NUMBERS

REAGENT BOX 02.31 NOZZLE SD=> DIAMETER < 312-
METER BOX k.) • 10 T / C READOUT ....JQ~O:.l.®'-'-- _
UMB I L I CAL B T / C PROBE _.=4:=l...-UI0-'-- _

SAMPLE BOX 13 ORSAT PUMP -1rV+-A~-----
PROBE 2.-Z-- TEDLAR BAG I

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ..:..1:!::'7~.p=__

~H@ / ·1.03
METER TEMP _~::.l::D:::.-__
0/0 MO I STURE DZ-

C FACTOR ....0""'.....9....:....5'-- _
STACK TEMP --<7LL/-:::):::::-:::- _

REF. ~P ...:0::..:...:./:.::82-=:....- _

CLOCK

SAMPLE TIME,

POINT MIN.

DRY GAS

METER

READING.

CU. FT.

PITOT ORIFICE

READING SETTING (~Hl,

(~Pl. IN. H,O

IN. H20 I DEAL ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

FS-6 Z;}D 411o./oDB 0.232 z..~'3 rJgf, 35 ~~ 7 !7~ I/>~ 72---
1D 42S.00 0.27_1 ~.Z~ 2.2<3 91 7 /75 I.PZ- 77.

':]:}A 4-
2-D 424-- .4-2- () :z..32 Z.3S 2.3£; ~::s 7 I ?'Z- 1/>7. -7 I

<:~;.~.;.. ,.... ' 30/A 144-3.SZ 0./54- J • f:,C; 1.55 ~lJ 5 /2-D 7,;5 72-.....~;;;

(~ ~5D. "tf:l 0./54- ~/ c:: //)7_1.55 1.55 t2D 72-
2D 145~ ·24- 0.5:;;' I.SS / . S.c:; ~f S IW i~ 7f

Il,,~/bn:::.. 4/;-;5./",1..-,7)

-
-

t~ )

ENTROPY



lill

PARTICULATE FIELD DATA

COMPANY NAIoE ::- M J:<. / &.DC~t ,.... ,.,. -~ / AfD· PLA~ RUN NlMBER TE -4A
ADDRESS ·(:;12£EI....LS J2 - ",- AJ •C- . T I ME START 0924--:
SAMPLING LOCATIONCoATIiJ(?MN/L %- E¥H-JrlJ$T TIt.E: FINISH lQ3/
DATE 3 - /9 -64, TEAM LEADER J2f2- TECHN I C IANS _-__~_=:_=__

BAROMETRIC PRESSURE, IN. HG 29·20 STATIC PRESSURE, IN. H 20 -tJ,73
SAMPL I NG TRA I N LEAK TEST VACUI-M, IN. HG 10 7
SAMPL ING TRA I N LEAK RATE, CU. FT. IMI N. ~.a::o 0.003 _

EQU I PMENT CHECKS

...:::::::'P I TOTS, PRE· TEST

.,/ P I TOTS, POST· TEST

!::JJ.A ORSAT SAMPl.. I NG SYSTEM

~ TEDLAR BAG
.........THERMOCOUPLE @ 7D OF

IDENTIFICATION NUMBERS

REAGENT BOX O'2l'3 NOZZLE 607 DIAMETER, 304-
METER BOX IJ • 5 TIC R.EADOl1T ~OOO=.:;.9...:::.. _
l.MB I L I CAL _~A:.,-___ TIC PROBE ----=+__-~B"'---__-_
SAMPLE BOX 24: ORSAT PUMP --,-N~/~A, _

PROBE 2 -1: TEDLAR BAG 10/;'"

NOMOGRAPH SET-UPFILTER # TARE

NIA 8H@ 1052-
METER TEMP _9_S~__
"to NO I STURE z..

NOMOGRAPH # ::J)12-

C FACTOR '.07
STACK TEMP_:Q"",,'O~ _
REF. D.P • ["3

CLOCK

SAMPLE T I ME ,

POINT MIN.

DRY GAS

METER

READING,

CU. FT.

PJTOT ORIFICE

READING SETTING I D.H),
(D.P), IN. H20

IN. H20 IDEAL. ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK I
TEMP. READ I NGS

OF

iA-4- DID Z/9.>.!bZ3 D./{PZ- 1.54- f ..s4- 7B to 12D h6 72-
ID 225.34- D./!P3 155" 1.65 7C?J I/J 12D 1.02- 72-

.~ ZD IZ3Z, It, o .J(~3 , . £S'5 1.56 6/ u, IZ:z-.- ~=3 72--
' •..,'

3Dlo Z3~.Dl~ 1.~9, '92- 7 lL:J<? 72_:8-.5 0./97 loes I?&::;
/0 24-tc .~ 0./97 I.S£ /. '?:f8 t;;3~ £ /26 &;Z 7/

ZD 2.r:::;4-; 04- £j ./~7 foRB 1.9>73 87 7 /2.-S ~Z- 72
f"A/oFF 2.lL71 .1/7Jf)

7.1..

I

!,7} g;L

r

(~2 D.H B-lO T M

ENTROPY

I

I

I



PARTICULATE FIELD DATA

COMPANY NAJiE ~~0eE~BoI2P bJ'p. RA"-EES RUN NLNBER~
ADDRESS <?REEilS lRD AJ·k . TIME START

SAMPL I NG LOCA~iAr;1.Jb7AAJ~'1F 5 - ExH"wsT TIME FIN I~ 10~
DATE 3 -1'9 - 8 k TEAM LEADER 2>12....... TECHN I ClANS _:::_;;;.....---=--==-_
BAROMETRIC PRESSURE, IN. HG z...~.2.D STATIC PRESSURE, IN. HZO -1l.73

SAMPL I NG TRA I N LEAK TEST VACUUM, IN. HG IQ , {
SAMPLING TRAIN LEAK RATE, CU. FI./MIN. 0.000 D.DZO _

EQU I PMENT CHECKS

~~ TOTS. PRE -TEST

-~P I TOTS , POST-TEST

~ ORSAT SAMPL I NG SYSTEM

tV A_;r'EDLAR BAG

- / THERMOCOUPLE @ 70 OF

IDENTIFICATION NUMBERS

REAGENT BOxDZ,2f-NOZZLE la'S DIAMETER .3D I
METER BOX AJ-10 T/C READOl1T 0025
UMB I L I CAL B T /C PROBE _..:5::;--;..:.,, _
SAMPLE BOX S ORSAT PUMP _:.:f,J:.t-/~::.:..- _

PROBE Z - / TEDLAR BAG JJLA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # TIP

NIA AliA ~H@ /.~3 C FACTOR I.D7- ,
~s 70METER TEMP STACK TEMP

"io MOISTURE 02- REF. ~P .J9te

- DRY GoAS PITOT ORIFICE GoAS ~ FILTER IMP.

CLOCK METER READING SETTING (~), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (~P) , IN. H,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS- PnrN'T' MIN. CU. Fl. IN. H2O I DEAL. ACTUAL. OF GAUGE OF OF OF

10 4--73. /'5 10./93 fBI I. COl
20 4-PJI, 7/ O./9D 1.79Y 1.7tj)
30)~ ~9. c;7~ O. IfoZ- I. SZ- I. 6 Z

ID 14~/~.94- 0/57 1,4-7 1.4-7
ZD 504-.22- 0./52 /.4-7 /.+-7

{ \ /.(t3
45:, c:,n

7t
11

/2D
TZD
/zc:;
125
/Z6
/25

ILl? 72
1"/", 72
(~.4-- I 7/
~5 7Z

I ,

.... '----"'I----+-----t---....I-----l---........---.l.----l.----.l----Ji-----L

(&) z ~ B-ll T M

ENTROPY



110

PARTICULATE FIELD DATA

COMPANY ~af2!¥N.S~JJb~Tl:Mi..'E:U:.ree;, ~ NlNBER~

-) :=SMa ~ICN~#S;:,:;s; ~:: ~:,r9i~
DATE '3-/9 - €:>h TEAM LEADER ")),'2- TECHN I ClANS --:_~::--

BAROMETRIC PRESSURE, IN. HG 29.2D STATIC PRESSURE, IN. H 20 -0,73
SAMPL ING TRAIN LEAK TEST VACLA.N, IN. HG 1'5 07
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. O.OllR 'D.OI? I

EQU I PMENT CHECKS

5': I TOTS, PRE - TEST
- PI TOTS , POST-TEST

IJ..... ORSAT SAMPL I NG SYSTEM

tJA TEDLAR BAG
\./ THERMOCOUPLE @ 76- OF

IDENTIFICATION NUMBERS

REAGENT BOX D21t? NOZZLE SOB DIAMETER .3/'3
METER BOX N· 5 T / C READOUT _:::::0;.::0::.,:2,:::=::5::.- _
UMB I L I CAL AT/C PROBE _..::.4.:...-'.:..,' _
SAMPLE BOX II ORSAT PUMP _....:..to..::.I\~ _
PROBE 2 -::5 TEDLAR BAG f-J A

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # J;;IZ--

6H@ J-~2
METER TEMP --,9~5c--__
'lit Me I STURE 02

C FACTOR ...;'.-:-•.;:;D;../.:...- _
STACK TEMP -l7~o:::.....~ _
~F. 6p ~D~.1~7_3~ _

CLOCK

SAMPLE TIME,

MIN.

A-4-

DRY GAS

METER

READING,

CU. FT.

PITOT ORIFICE

READING SETTING (6H).
(6p) • IN. H,O

IN. H20 IDEAL ACTUAL

GAS PUMP F I L TER

METER VACUUM BOX

TEMP. IN. HG TEMP.

OF GAUGE OF'

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

[0 ZC!:)2./7 0.7..07 Z..ZD Z.Zn <-9"/ /ICJ l,,4 ~2-

7J) 3DD, ~Z- 0.207 Z.ZD 7...20 c; D -; IZD 1,,4- 72--
11.oJo'FF 306.5"4-1

.;). {) \) C'Ci 7"L..
if(" I ~ 7

ct. lil~ f"

I

I
I I

I
I

I

I
~:o-..

(

'.
" .....-....

vM
( &)2 6H B-12TM Ts

ENTROPY



PARTICULATE FIELD DATA

- COMPANY NAME £H~~(;;£EeJJS.f3D12o },.Jl)l)s-rRJA-L ?L..A.lc2S RUN NlHBER T£-5B

C1
ADDRESS &r2LE/.JS D1ZD;:::;:. c.... . TIME START J!~
SAMPLING LOCATIONCl:AT/1AAJIL ~5 -EXHAUST TIME FINISH /zi
DATE 3-e-eG-.:> TEAM LEADER 7P&-. TECHN I ClANS

BAROMETR I C PRESSURE, IN. HG 2:'.7A STATIC PRESSURE, IN. HZO - () .73
SAMPLING TRAIN LEAK TEST VACUUM, IN. HG /f 07

- SAMPL I NG TRA I N LEAK RATE, CU. FT ./MIN. O.DDCp D.OO:;

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~~ITOTS, PRE-TEST REAGENT BOX D'Lli NOZZLE .50$ DIAMETER .312--- J PI TOTS , POST-TEST METER BOX AJ-/O TIC READOUT Do09
b1.A ORSAT SAMPL I NG SYSTEM UMBIL I CAL. B TIC PROBE 4 - / D

~;rEDL.AR BAG SAMPLE BOX /3 ORSAT PUMP rv4- y'" THERMOCOUPLE @ 70 OF PROBE 2-2.- TEDLAR BAG NA

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # 1?b

- 1J/4 AJ/A !1H@ /.~3 C FACTOR 1.07
I L SS 7DMETER TEMP STACK TEMP

fj" MOISTURE ¢2.- REF. !1P O. [74=

-
DRY GAS PITOT ORIFICE GAS PI.NP FILTER IMP.

CLOCK METER READING SETTING (bH), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (!1P), IN. H,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS- OF OF OF OFPO I NT MIN. CU. FT. IN. H2O I DEAL ACTUAl. GAUGE

R-5 Z>/b 5f3.2~~ 0.2.2.6 z.3B 2.39; '?A- / /2-D l~J/? 72-
lb 622.-.2D In.27_oS tz.3fS 12.39, <;... '7/ --, /2D -z,7 72-

'fi.
2.t:> 53/·37 D.227 '7.40 Z.4rJ <:"... - 7 122.- /,,-2,. 7/

?A -4- '3/)/D 54rJ .C:h7_ D./?/ f.~ J / .5/ ~ ~ l7.J In(~ 7/
16' _A.->, 60 o .f{~C? /.74- /.74- 9 ',3 & 171') i .A-- 72-

2D 5St.o.W O. liAS /.76 1.79> ~?4- 7/'/ /22-- / ",es 72--
L~/or:1 5 IP4--. /~Z-

l J,D0 S5

;-0 • ~'.t"... ::." 10. ;)0-:- i':l..

I I

I
I

.";" ,"

.J

($) z lI.H B-
13

T M

ENTROPY



Iill

PARTICULATE FIELD DATA .(
\

COMPANY~EM~~~WI?DIVDtJ5-re.vtt 'FiATg:&S. ~ NlNBER IE -{PA
ADDRESS bf2E.£.JJ.. ~ . T I ME START . [305
SAMPLING LOCATI~T! b 1A1JK-#5 -£~ TIME FINISH 14:10
DATE 3~/~- Bt.e TEAM LEADER ~ TECHNICIANS _- ........",.__

BAROMETRIC PRESSURE. IN. HG 2!!!J.ZD STATIC PRESSURE, IN. HZO -0.73
SAMPLING TRAIN LEAK TEST VACUlH. IN. HG /4 07
SAMPLING TRAIN LEAK RATE. CU. FT./MIN. Q. DDb V.oDD _

EQUI PMENT CHECKS

~ I TOTS. PRE - TEST
. P I TOTS. POST· TEST

l:lJ&. ORSAT SAMPL I NG SYSTEM.

NA_;ntDLAR BAG

/ THERMOCOUPLE @ 71: OF

I DENT I F I CAT I ON NUMBERS

REAGENT BOX DZ-[~ NOZZLE 5D7 DIAMETER .3b4::
METER BOX N- 5 TIC READOUT 00072
UMBI L.I CAL tl TIC PROBE __4....l..:--...3~ _
SAMPLE BOX 2-+ ORSAT PUMP_-=t¥*A:.....- _
PROBE 2 ± TEDLAR BAG NIA

F IL.TER #

NfA
TARE NOMOGRAPH SET· UP

t,H@ /. f8z-
METER TEMP --109....5 _
"'" MO I STURE Z.

NOMOGRAPH # :.p~

C FACTOR I. D7
STACK TEMP_:Z~(~~~ __

REF. t,p • 195

CLOCK

SAMPLE T I ME •

POINT MIN.

DRY GAS

METER

READING.

CU. FT.

PITOT ORIFICE

READING SETTING (t.H).
(t,P). IN. H?O

IN. HZO IDEAL ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

A -4 Dlb 3Df5./32-ID.ii:J:L I.~ (·79 85
10 -;::s I~ , 0"3 f)./ Sf> ( .4-'5) ( •4-9 g~

(";: 20 32.2-.77 O.lS'f3 l.~ l.4i:5J 92-
, 113-$ 180ft> 32.::1. 167 O.l~l> J. -,g L '"i9 ~O

ID 33"7 t')n rJ .l9b L.79 1.79 9D
~ ~.~ o.t.e,5 L.9J4- Li34- ~!

I

7

{LJ

7

/ZD
I?A
liB
J2D
[2-D
/22--

75

/""'~ 71

74-

ENTROPY



-

PARTICULATE FIELD DATA

COMPANY NAME (;HQ (/'.Drt=J &;-12_~ itr'b1J4... k"UM Tl.A.,..;;PS RUN N~ER TE-/.eB
ADDRESS?'~~dJlSP,DP/") N. C-. TIME START . f30{e
SAMPL I NG LOCAT I ON j'\1)..,(TIA J('.." 7;(/Jlt.#C; ~ r::-L-LU uS7- T I ME FIN I SH /4-1'
DATE 3' -Ie::>- Bk TEAM LEADER :J?R-..- TECHN I ClANS _- ==-_
BAROMETRIC PRESSURE. IN. HG 2'9.20 STATIC PRESSURE, IN. H 20 -0.73

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG If= II
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. O.tJl!JC) 0.0([3 - I

EQU I PMENT CHECKS

I~ITOTS. PRE· TEST
PI TOTS , POST-TEST

tJA. ORSAT SAMPL I NG SYSTEM

~ TEDLAR BAG

~THERMOCOUPLE @ 74: OF

IDENTIFICATION NUMBERS

REAGENT BOX'D~NOZZLE /Q'6 DIAMETER' 39/
METER BOX Al -10 T / C READOUT 002-5
UMB I L I CAL 15 T / C PROBE __5~-..L/.LI _
SAMPL E BOX S ORSAT PUMP NIA
PROBE Z -I TEDLAR BAG -N~~{,A-----,

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # :.PE..

t,H@ /. t? '3
METER TEMP ---J73~!3~__
% MOISTURE oz..

C FACTOR --!.J:::.~D:.....7~ _
STACK TEMP _~70!o::~ _
REF. t,p D~·=-.. 2.-.!lo::::.!fK)~:..- _

CLOCK

SAMPLE TIME,

POINT MIN.

DRY GAS

METER

READING.

CU. FT.

PITOT ORIFICE

READING SETTING (t,H).

(t,Pl. IN. H?O

IN. H20 I DEAL ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.

OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

lb 572-.7/ o.lf:JD I.&;&' 1.lL:JIA ;.s/
.''l'; 2-D 5~D.4D {).I~Z.kl 77 I.J7 ,(~..

1/
/LJ
70

l/~ loh 76
75

75
77---
7/

(~2 t,H
B

_
1S

T M

FNTROPY

74



1111

PARTICULATE FIELD DATA

== NAMEc~~WPUST£j,4L- p,"",~ RUN NLNBER T£ -7A
TIME START 1305

--~ SAMPLING LOCATION (04771\16 M6..K4t!5 EXHAUST TIME FINISH ILl-tO.J
'., - DATE 3-24-- Bee TEAM LEADER -DR- TECHN I ClANS -

BAROMETR I C PRESSURE. IN. HG 1..'t.'S STATIC PRESSURE. IN. H Zo-D.73
SAMPL ING TRAIN LEAK TEST VACUlM., IN. HG /4- 07
SAMPL I NG TRA I N LEAK RATE. CU. FT./MIN. O.D02- 0.000

EQU I fOMENT CHECKS IDENTIFICATION NUMBERS

~ PITOTS, PRE·TEST REAGENT BOX Oz.zo NOZZLE soB DIAMETER ,3/3
--I.,...(P I TOTS • POST·TEST METER BOX 10-.5 TiC READOL1T 2-5
ill. ORSAT SAMPL I NG SYSTEM UMBILICAL A Tic PROBE 4- -I
!::d.6... TEDLAR BAG SAMPLE BOX /I ORSAT PUMP tJl
0/ THERMOCOUPLE @ 71 OF PROBE 2-3 TEDLAR BAG NA

..
# ::/.)12-FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH

- l.g2- /.07..
AH@ C FACTOR

9DMETER TEMP STACK TEMP 70
0;" MOISTURE Q2. REF. t,p 0,/7Q

DRY GAS PI TOT ORIFICE GAS PlNP FILTER IMP.

CLOCK METER READING SETTING (AH). METER VACUUM BOX EXIT STACK LK. CHECK I
SAMPLE TIME, READING. ( t,P) • IN. H.,.O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

8-5 Din 352.4n=3 o.2D~ Z.Z:::S ??~ 9-J/ -; - (~~ 72.- I}D 3t&n.4D () 2D7 2.Z4- 7."74- ~- -; - 51" 72
::,c.,.~ 2D 3t.93,4-7 1f).7/)7 2.24- 2.24- <;-:J/J ~ - S.::; 72-
,,\'l4. - 4 3D/b 37~.&~ IttJ./7D I.S~ 7.R4- ~ £? /~ - 7:::A 72- I

IA 3-n4-.D7_ o./7~ 1.9() 1.<?D ~~'rk,7 7". - 55 72-
,

2-D ~.e,1 4R D. /7l:, I.~D 1.9/') 0, 1- - .::::..S 7/
11ot>/t>FF ~.D49, I

- -
I

I
I

I
.

I

'~',~

($) 2. AH B_16™

ENTROPY



-

~)
~.<;'

PARTICULATE FIELD DATA

COMPANY NAME EM BI6RujJS'EDRD ItJI2USTR-1Ai FiAras RUN NLNBER IE -78
ADDRESS 6gcE.;Js{:2L)R{)...J::j~L . TIME START (BQCa
SAMPL I NG LOCAT ION CL:y.,TIAX;Cf:VJL tit:;; £xttM 1$ -r TI ME FIN ISH 14=(/
DATE 3 - 24-- gee TEAM LEADER J:)!Z- TECHN I C IANS _- ~-

BAROMETRIC PRESSURE. IN. HG 2.<:t.S- STATIC PRESSURE. IN. HZO -0.75
SAMPLING TRAIN LEAK TEST VACUl.'ot, IN. HG /5 0$
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.000 Q.Qo!) I

EQU I PMENT CHECKS

/' PITOTS, PRE·TEST

-L P I TOTS. POST· TEST

1UL ORSAT SAMPL. I NG SYSTEM

t-JA TEDLAR BAG
../ THERMOCOUPLE @ 7/ OF

IDENTIFICATION NUMBERS

REAGENT BOxOk77 NOZZLE 5D9 DIAMETER' 3/2-
METER BOX I\J -)=:3:2. T / C READOUT ~D~/)..:.QIoo::-::'='::::'- _
LIMB I L I CAL BTlC PROBE _-J'T.......-c/O=::.- _
SAMPLE BOX /3 ORSAT PUMP _.:.:=IJ:..:.A~ _

PROBE 2. - 2 TEDLAR BAG IJI+

FILTER # NOMOGRAPH SET· UP

~H@ -I79ZJ. 513
METER TEMP _9...:;.:;;O~__
"MOISTURE 02....-.

-~.= D.-~

NOMOGRAPH # ...;;;Y~£ _

C FACTOR ...::O~.-=9::.::5::::...- _
STACK TEMP --'-Z'-v'- _
~F. ~P ~,~19~5~~-----

k' - C1. +-3 r::;3c,

DRY c.P.S PI TOT ORIFICE c.P.S PUMP FILTER IMP.

CLOCK METER READING SETTING (~). METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING. (~P). IN. H.,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FA • IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

A-4- 010 1~2.724 0./05 159 1.55 '=51 .3 ~ (L7//1 72-
fD 14-~~.<?>~ n. I(~(.., lC,i /.C,7 92 3 - 57 72

"','--. 2b 407,74- 0./76 -/.1-<75 /&5 93 3 - 67 72-. ' .

')[3-5 3D/tJ 5D4.73h D.Z2D 2.D~ 2.D'?; ~2. 4- - ~7 72-
10 5/.-:2, .~ O. //'./ 1:7 .14-- 7./4-

_A
LL 5~ 72-:--f"

ZD 522-.0B 0.72/ 2. /4- 2.jd-- 95 "4 - 50 7/
1~6FF 5::0.907

I I

..-.~_-+_--t_-----+----l..---..L..---...l----J-----I.---'----~--..L

($)2

ENTROPY



liD

PARTICULATE FIELD DATA

COMPANY ....... EJ4. 8Jt;:;,EDf.;:;f!:'0 /kflJl IST!ZIM. RATE&5 ~N~R T£-5A-
ADDRESS G.er&JORD .C. TIME START 14+2-

--) SAMPl..ING LOCATION CpATINC.., 7AUIL '#"5 EkHAd.JST TIME FINISH (!!54f2

DATE 3-24-U TEAM LEADER ;p;e TECHN IClANS

BAROMETR IC PRESSURE, IN. HG 2EJ.S STATIC PRESSURE, IN. HZO -.0.7 s
SAMPl.. ING TRA IN LEAK TEST VACl..Jl.M, IN. HG 15 07
SAMPL ING TRA I N LEAK RATE, CU. FT·/MIN. 0.010 0.007

EQU I fOMENT CHECKS IDENTIFICATION NUMBERS

~ITOTS. PRE· TEST REAGENT BOX 02...2-0 NOZZLE 507 DIAMETER .321:
POST· TEST METER BOX AJ - :;:::, TIC READOUT DtXy3_ PI TOTS ,

~ ORSAT SAMPL I NG SYSTEM 1MBlLICAL A TIC PROBE 4--3

t:I.A.... TEDL.AR BAG SAMPLE BOX 74- ORSAT PUMP A.J ,A

-../' 'THERMOCOUPLE @ 72.- OF PROBE 2-1: TEDLAR BAG AJA

FILTER # TARE NOMOGRAPH SET·UP NOMOGRAPH # Pi::.-

~H@
/,92- C FACTOR i.O~

METER TEMP as STACK TEMP '/0
'" MO I STURE 02.- REF. ~P 0./B8

DRY CioAS PITOT ORIFiCE CioAS PlNP FILTER IMP.

CLOCK METER READING SETTING (~). METER VACUUM BOX EXIT STACK LK. CHECK I
SAMPLE TIME, READING, (~p) , IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O I DEAL ACTUAL OF GAUGE OF OF OF

A -4- Dlo ~.372 0./05 I, to! / .~/ 9A-- ~ - t:.c; 72- I
ID 40~. is IO./~ I. (,,2.- f.l" /_ 9:&, In - sot; 72-

.... ,,'~.\, 2-D 4-/3 . / / itJ ./&4-- ! .(",,6 / . {" D 9,7 fA - 55 72-
::-L'jB -5 3DID 420.D/ In,7/)C, 2.DO !".?DO ~~ -; - (/14- 72 I

10 4'2- 7. tLJ2- O.2D7 7.04- 2.D4-· <St?> 7 - 5&> 72.-
ZD /i ~ "';.50 O.2D7 2.M 2.04- g~ --; - 50 72-

IfpoJDFF·443.~n7 I 'STDPPEl;; II
P/ZOC£S-;.
~/54-3

,
"';;... - .

I

I
!

i

I

I
I

:
-

( /;)2

ENTROPY



PARTICULATE FIELD DATA

- COMPANY NAME £ME?)G~12D IlJ2>usreJ*,=R.4rEgd RUN NlNBER TE -68
ADDRESS G:i2£ENSBQJ2p A I. c- . TIME START 14+3

0 SAMPL I NG LOCAT IONWTI,.u0 7MJ K ¥ 6 ExHAUST TIME FINISH l54-<:p- DATE. 3-24--9& TEAM LEADER -:De.- TECHN IClANS

BAROMETR IC PRESSURE, IN. HG ~.5D STATIC PRESSURE, IN. HZO -Q,75
SAMPLING TRAIN LEAK TEST VACUlN, IN. HG 10 D7

- SAMPL ING TRA I N LEAK RATE. CU. FT./MIN. 0.000 0,002

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

./' PRE-TEST REAGENT BOX l')2c7 7 NOZZLE loB DIAMETER .301_PITOTS,- ./' PITOTS. N-Z 26POST· TEST METER BOX TIC READOLTT

~ ORSAT SAMPL I NG SYSTEM UMBILICAL B TIC PROBE 5 - I)

N-J., TEDLAR BAG SAMPLE BOX 5 ORSAT PUMP AJA- ..........-- THERMOCOUPLE @ OF PROBE 2-/ TEDLAR BAG AJ,{

FILTER # ~ NOMOGRAPH SET-UP NOMOGRAPH # :PI?:-

.Mi@ /.58 C FACTOR Q·95- METER TEMP 90 STACK TEMP 7D
... MOISTURE 02- REF . t:.p Q.ZZ3

- DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.

CLOCK METER READING SETTING (.Mi), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (t:.p) • IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS- CU. FT. OF OF OF OFPOIJ\lT MIN. IN. H2O IDEAL. ACTUAL GAUGE

B-5 Dlo 53/.10'73 0./94- /.//'JO /.//')1') ~'==3 j - 1",4- 77

- /0 5~.SR 0./95 !.~3 I,f,,?; 6:0-- 7 - t:;/~ "72-
,. ZD 54!/')·2'5 (). !'3rS /,03 1.iL;3 95 7 - 50 )2..

.:~(~ - LI 30lD ?)c;~.9S O. fSC; / ..2~ /.28 9..1.- (0 - &c:1.- 72--

- /D 15/',.,~ .7<0 0./55 / . z.9J L2~ 95 {.., - 67 72.-
ZD l-s/.... 7 . 1~7 n./55 J .79-; 1·2S <:5J/~ fA - 51/? 72-

!,,6/DfF 574-.5~2-- 6ToPP£P

- ~ecre3

,. - , I ~
..

- I

-
-
-
-
- !

ENTROPY
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PARTICULATE FIELD DATA

COMPANY NAME £~e/Gf2E@ZBc>lZO-/AJ])USrl?IAL PLA regs RUN NUMBER IE. - 9A
ADDRESS G!ze--eu5eoPD AJ.L . TIME START OCQ2p
SAMPL I NG LOCAT ION !:..DA.7/A.J!:. 7'4U&!t5 EmA-YS"t TI ME FIN I SH CF22--5

.3-25-e~ TEAM LEADER ~~ cB~75DATE TECHNICIANS

BAROMETRIC PRESSURE, IN. HG Z~.5b STATIC PRESSURE, IN. H20 - O:7C;;
SAMPLING TRAIN LEAK TEST VACUUM, IN. HG 13 07
SAMPL I NG TRA I N LEAK RATE, CU. FT./MIN. 0.0/4: O.DIS

EQUI PMENT CHECKS IDENTIFICATION NUMBERS

~ PRE-TEST REAGENT BOX02-2D NOZZLE 5bB DIAMETER .3(3_ PI TOTS ,
_ PI TOTS , POST· TEST METER BOX N-5 TIC READOUT 25
IJ A ORSAT SAMPL I NG SYSTEM UMBILICAL A TIc PROBE 4--1

bJ.!:s.... TEDLAR BAG SAMPLE BOX 1/ ORSAT PUMP AJt
...L THERMOCOUPLE @ /bS OF PROBE 2-:' TEDLAR BAG N A.

FILTER # TARE NOMOGRAPH SET·UP NOMOGRAPH #:D?-

- - ~H@ I.fOb C FACTOR /.07

METER TEMP 7D STACK TEMP 05
Ofo MOISTURE DI.5" REF. ~p. D.t7D

DRY GAS PITOT ORIFiCE GAS PUMP FIL.TER IMP.
CL.OCK METER READING SETTING (~H), METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPLE TIME, READING, (~P) , IN. H-:>O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL. ACTUAL. OF GAUGE OF OF OF

A-4- {)/D 443.-jYS*"7 O. /4-7 /.59 &0 1...,51.59 5 - &2-
10 4C.D.48 "0./4-7 I- S'::' I.S'=' 7/ 5 - 54- / /?/."
20 457.3Z n./4-7· 1.5~ 1.5~ 73 6" - 5~ ~

B-S 3D/A 41/1~()R 0.212..-· 2.2~ 2.Z~
_ ~ 7.:2 4;7 ~//-> ?-L,

R-&:; }D 4'72, /5 O.2J=S 2.3D 2·32:> 7~ 7 - 5-; (~7

2D ~/').=Y...., ,;).7/4 2.32- 2·32- 78 / - 57 (~R

0o!DF~ 4-9E3. '?) I J
/

/, ..

I

I I

I
I

I
I I

I I I
I

I

VM
(7[;)2 ~H B-20TM Ts

ENTROPY



-

-

PARTICULATE FIELD JATA

COMPANY~ EiJ!B~~~B¢€::oINI>lJSr1?I4 fLATE£$ RUN NUMBER TE---~B

ADDRESS ~EEIJ$ N .f- . TIME START 082/
SAMPL I NG LOCAT ION (,QA-nA.Jb 7A. AJ l;: ifE .t;XHA1)$ r TIME FINISHO~2.k

DATE 3-ZE-U TEAM LEADER J2!?- TECHNICIANS
BAROMETR IC PRESSURE. IN. HG 2;:).50 STATIC PRESSURE, IN. H2O -0.73

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG /2- D'S
SAMPL I NG TRA I N LEAK RATE, CU. FT./MIN. 0.000 0.000

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~~ITOTS. PRE·TEST REAGENT BOX 0 217 NOZZLE 5D~ DIAMETER .3JL
POST· TEST METER BOX~ TIC READOUT O0Cf2_ PI TOTS ,

1JA ORSAT SAMPL I NG SYSTEM UMBILICAL S TIC PROBE 4--/0

.!:::J.L TEDLAR BAG SAMPLE BOX 13 ORSAT PUMP NA
V THERMOCOUPLE @ Le? OF PROBE 2-2- TEDLAR BAG IVA

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ::DK
t.H@ I·M /. 56 C FACTOR Q.92.5

7D \

4,5METER TEMP STACK TEMP
% MO ISTURE 0 I .5 REF. t.P. e G2S D./~$

)j - ~.eeZf .9~~

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
Cl.OCK METER READING SETT ING (t.H), METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, (lJ.p) • IN. H,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2 O IDEAL ACTUAL OF GAUGE OF OF OF

B-s Dla c;77.3/PC) 0.2.2.2.- 2.D<5\ 2.09 te4 4 - ~7 ~S

10 ~,.., A' • 44-- I{). 2/~ 2.07 2.D7 74- 4- 53 fd/'J

2D iC)e>]/, !""f) 6.2.ZZ.- 2.CPJ z.o~ 79 4- - 54- U
A-4 =3DID 59B.~ o .Ic"P> J.59 I. "59 '02) 3 - 06 tab

I io iL.n5. ()/ o,/~8 1.59 /.~ 63 3 - 5-z, I !P7
20 1&/ / .4h TJ. 11... .c:; 1.5&:> !.5~ ~~ 3 - , C)/..., /L)9J

("(j/bFF G, 17.7/4-,

I
I

I ,

I I
I I

I I
I
I I
I I I I

I

I
I

v M
(1LW'}2 t.HB-21™ Ts

ENTROPY



lin

PAR1ICULATE FIELD VAT A

,-
)

COMPANY NAME Q1ti(2p~D.lSBD!?D INplJ$TRjAL PLA rEP-S RUN NUMBER TE -IDA
ADDRESS 6/2E£t/'2BQ1i?/-) A 1.C- . TIME START IOlte
SAMPL. I NG L.OCAT I ON COAVIUb JANK. #-5 £ YlIAlp"L T I ME FIN I SH '1/';"
DATE .3 -Z5- see TEAM L.EADER ±>L TECHN I ClANS _~ -==-_
BAROMETRIC PRESSURE. IN. HG 2-='.!5Z) STATIC PRESSURE. IN. H 20 -D.73

SAMPL. I NG TRA I N L.EAK TEST VAClJ\JM.. IN. HG /4- 0 to
SAMPL. I NG TRA I N L.EAK RATE. CU. FT. / MIN. O.COZ-- 0 .QW ----I

EQU I PMENT CHECKS

V"'" PI-TOTS. PRE· TEST

~ITOTS. POST·TEST

£lA. ORSAT SAMPL. I NG SYSTEM

NA TEDL.AR BAG

~THERMOCOUPL.E @ 70 of

IDENTIFICATION NUMBERS

REAGENT BOX 02£7 NOZZL.E 507 DIAMETER .3Df
METER BOX Al- :5 T / C READOUT _.;:.D~{)=,?8:::::.......::...- _
UMB I L. I CAL. A T / C PROBE __4~-3~ _
SAMPLE BOX 24 ORSAT PUMP _...:.;IJ~~-,-- _

PROBE 2 -4: TEDL.AR BAG

F IL.TER # NOMOGRAPH SET·UP NOMOGRAPH # -="J);..:;e-~__

D.H@
METER TEMP

"/0 MOISTURE

/.:J!!Jf; /.'02- C FACTOR -..!::/~.0""'-"'5::..-- _
$ 75 STACK TEMP ---:,."7<:'0:-.- _

1.5 REF. D.P. D=:;.:....L.19..q.c:...... _

IMP.

EXIT STACK L.K. CHE(

TEMP. TEMP. READINGS
OF OF

~S Ie>
58 7/
67 7D
bZ -;J/)

51/) 17D
57 7/

I
. n

I

GAS PUMP F I L.TER

METER VACUUM BOX

TEMP. IN. HG TEMP.

OF GAUGE OF

7/
73

o.{iPh 1.% /.EI.P

0."2-(6 Z.OS 2.6S

PITOT ORIFICE

READING SETTING (bHI.

(bpI, IN. H70

IN. H20 IDEAL. ACTUAL.

O. 11r:JL-:. L .5fo I. 5~

DRY GAS

METER

READING.

CU. FT.

2D 524-.1[3

2D 5n2. O~
'30/7'1 50S. B '7B-5

CL.OCK

SAMPL.E TIME,

POINT MIN.

it-4

I I

(~2

ENTROPY



PAR1ICULATE FIELD DATA

COMPANY NAME £~"=-N6&720IAJDlJ57RJAi PUlT,.:;:.?$ RUN NUMBER IE-lOB
ADDRESS 0&i~ JL£ . TIME START 1017
SAMPL I NG Loc;;1ONCDI4i;0b '7AAJt. ::t/ 5" Ex tt 4-US-r TI ME FIN I SH 1120
DATE 8 - Z5 - B c.. TEAM LEADER .:::P-e- TECHN I ClANS ==--_
BAROMETRIC PRESSURE. IN. HG Z!!!J. .!5D STATIC PRESSURE, IN. H 20 -0.73

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG /0 Of..&z
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. D.()OD OCC20 _

EQU I PMENT CHECKS

~PITOTS. PRE-TEST

~PITOTS. POST·TEST

b.!lL ORSAT SAMPL I NG SYSTEM

~ TEDLAR BAG

L.,./. THERMOCOUPLE @ 70 OF

NOMOGRAPH SET·UPFILTER # TARE

IDENTIFICATION NUMBERS

REAGENT BOX 02/'=' NOZZLE lot:) DIAMETER .30 I
METER BOX N - 2- T /C READOLn" ~25c;:::;:~ _
UMB I L I CAL 13 T / C PROBE ...S=::...::,-..i./-I-/ _
SAMPLE BOX 5 ORSAT PUMP _

PROBE 2 - / TEDLAR BAG

NOMOGRAPH #-J2=£-=----
~H@ /.56
METER TEMP ~9...::....:5~__
"I. MO I STURE 1·5

C FACTOR -=O~.9=--=S.:..- _
STACK TEMP_7~D~ _

REF. ~p. =::O~.Z~Z-:;5~ _

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.

CLOCK METER READING SETT I NG (llH I . METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, ( lip) • IN. H:>O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF" OF" OF

B-!5 DID (,,74-;c41 II'! .7/J7 /.(...,5 1.1"",5 9;1 ~ - ~C; 76
10 1~30.44 tJ.zoz- I.~t::; J .te'S Y54-- Co - C,7 7/- ~~7. 02...- / ~=' 5'PJ2D (').207 /.(",~ '07 <:::, - 7D

ebb fcA-3.75 O./5CY /.27 1.2-7 9P-, 5 - /_-::::2, 7n
Ib /,..,4-cs) .3r> 0./5/ 1.2-3 1.2'3 ~/) !35 - 57 7D
2D (", .c:; 4- .~2- D./4£ /.2/ /·21 ~I c; - &;7 7/

l(oD!6'F'F- !o!oD.45U
I ,-

,

ENTROPY



PARTICULATE FIELD DATA

COMPANY NAME fflt¥(fF-5I/S8Dl2D IIJz>USVZJM PI A T£E$ RUN NUMBER IE-I/ A
ADDRESS GIZEe:u$BCJI2D,;..J. C . TIME START 12;32.
SAMPL I NG LOCAT ION Ca4VAK2 TAUK "It"!2 EXliAlIS7 T IME FIN I SH /4"E:3t::
DATE .3-26-9"- TEAM LEADER ::PR- TECHNICIANS

BAROMETRIC PRESSURE, IN. HG ~.5D STATIC PRESSURE, IN. HZO -Q,.73
SAMPL ING TRA I N LEAK TEST VACUUM. IN. HG /4 07
SAMPL I NG TRA I N LEAK RATE. CU. FT./MIN. O.OOD a.QeD

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ITOTS. PRE·TEST REAGENT BOX ow7 NOZZl..E GOA DIAMETER ·3/3
_ PITOTS. POST-TEST METER BOX AJ-S TIC READOUT 26
.&A.. ORSAT SAMPL I NG SYSTEM UMBILICAL A TIC PROBE 4- I

b1L TEDLAR BAG SAMP\..E BOX II ORSAT PUMP AlA

"'/THERMOCOUPLE @ 72- OF PROBE 2-3 TEDLAR BAG AlA

FILTER # ~ NOMOGRAPH SET-UP NOMOGRAPH # 7:J/2...-

- - bH@ /.B2- C FACTOR /.O'?J

METER TEMP as STACK TEMP 7D
% MOISTURE 1.5 REF. bp, DICe?

X ==D.~o

DRY Ci.AS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (bH) , METER VACUUM BOX EXIT STACK LK. CHEC."

SAMPLE TIME, READING, (bp) . IN. H2O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

13-5 010 540.673 O.2DL., 2,2-5 2.2-5 9~ 1- - ~(/J 72.-
/0 CLLCS'. on 0·2Z- 2.43 2.43 59 7 - ~ 72

2D 557.34- n.2J4- 2.35 2.35' 91 7 - 6~ 72.-
rA r 4 '5DJD 5(~~."7S n./7P> /.9~ I.~{"" ~ IA - (",6 7-;

ID 573.3'7 0.177 1.95 1.~5 ~7__ , 7- - 6~ 172-
2D 5B~.07 0./77 /.95 / .'='5 92 ~ - 5(P; 72-

bolDi+ 553./57 I
I

- - I, .' /J .... -' .

I I

I
I
I

I
I

I
\ I

I

I

I

--;:==- z
(ibp) bH TM

ENTROP"
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-

-

PARTICULATE FIELD DATA

=:= ~=t:::;:;~~~~ Il<JZ>usrRlALPLATfES
RUN NUMBER TE-IIB
TIME START /333

SAMPL. I NG L.OCAT ION CoArttlG 7A.J.lK #5 £>L H-4VSr TIME FINISH /4:37
DATE 3-25-S?- TEAM L.EADER ::2?? TECHNICIANS
BAROMETRIC PRESSURE, IN. HG 2;2.50 STATIC PRESSURE, IN. H2O -D.~

SAMPL.ING TRAIN L.EAK TEST VACUUM, IN. HG 10 0.3
SAMPL. ING TRA I N L.EAK RATE. CU. FT ./MIN. O.c:ce D.D/B

EQU I fOMENT CHECKS IDENTIFICATION NUMBERS

-=::::: P ITOTS. PRE-TEST REAGENT BOX 02 I~ NOZZLE 50:;:? DIAMETER ·3/2-
~ PI TOTS , POST· TEST METER BOX AJ-=' TIC READOUT DQQ2

~ ORSAT SAMPL I NG SYSTEM UMBIL.ICAL. B TIC PROBE 4--/0

AlA TEDL.AR BAG SAMPLE BOX /3 ORSAT PUMP rJA
,../ THERMOCOUPLE @ 72. OF PROBE 2-Z TEDLAR BAG NA

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # De-
D.H@ I.CpQ C FACTOR Q.9~

METER TEMP B;;":dD STACK TEMP 70
"10 MOISTURE t. r:5 REF. D.P, 0./67

't = I.M2/

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CL.OCK METER READING SETT ING (D.H), METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPLE TIME, READING, ( D.P) , IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O I DEAL. ACTUAL OF GAUGE OF OF OF

A-4 DID 4-72-.3/B O./t;1~ /.9S /.B5 Bfo 2..- - t~!A 72.-
/0 lM'3tl,5/ o./97~ /. s::3~ 1.Cj;~

._¢i?J--
Z - hD 72

2D 469.06 D.I~ 1.9J7 I.S7 ~9 '7~ - 57 72
B-!5 30/b 14-~-; 67 0.235 7 31 2.'3/ '85 '3 - ~5 72.-

/D 6 /")1'.. .~e;:, C).2~::S 7.Z~ 2.2C5J ~ :3 - 59 72
2D ~ //..-.'. _"S/) 0.2..':37 ''? .'33 2.'33 ':!!:JI :3 - 57 72-

{po/6FF 57~ /:::z,'7
I

; G- If
.-

'-' - i

!
I

I
I
I I I

I I!

I I

I

VM
(7[;)2 D.H B-25TM TS

ENTROPY



)

liD ,- PAR~ICULATE FIELD DATA

COMPANY NAME FMB~aoe6 !J..fPi..:JS17ZJAL flA ,[e:JZ RUN NUMBER T£ - /2A
G: I TIME START /5 :/(ADDRESS ;;:ICEW5ao'l2o f N.C .

SAMPl.ING l.OCATIONC7)ATlAJ6 7A-A,)K. #5 Exgws-r TIME F"INISH Lta :/f.e..
DATE 3-2$-6t" TEAM l.EADER ~ TECHNICIANS

BAROMETRIC PRESSURE, IN. HG Z'3.5o STATIC PRESSURE. IN. H2O -0.73
SAMPLI NG TRA I N l.EAK TEST VACUUM.. IN. HG /4- 10
SAMPl.ING TRAIN l.EAK RATE, CU. F"T·/MIN. O.OCO 0.004-

EQUI PMENT CHECKS IDENTIFICATION NUMBERS

..-/ PRE-TEST REAGENT BOX OW7 NOZZLE 5Q7 DIAMETER ,3M__ ~IIOTS,

~ POST· TEST METER BOX tJ-5 TiC READOUT QQO~__ PI TOTS ,

~ ORSAT SAMPl. I NG SYSTEM UMBIl.ICAl. A TiC PROBE 4--3
~ TEDl.AR BAG SAMPLE BOX 24 ORSAT PUMP NA

THERMOCOUPl.E @ 72- oF" PROBE 2 -4; TEDl.AR BAG NA.

FIl.TER # TARE NOMOGRAPH SET-UP NOMOGRAPH # :.DIZ-

- - ~H@ 1.92.- C F"ACTOR 1.07

METER TEMP 95 STACK TEMP 7Q
"I. MOISTURE 1.5 REF". ~P. O./~D

DRY GAS PITOT ORIFICE GAS PUMP FIl.TER IMP.
Cl.OCK METER READING SETTING (~H) . METER VACUUM BOX EXIT STACK l.K. CHEC..,

SAMPl.E TIME, READING, (~P) • IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. F"T. IN. H2O IDEAl. ACTUAl. OF" GAUGE OF OF OF

B-6 Din 55~.O/P3 r'J.//3 2.01- 2.D~ ~9 9 - (Pb 72-
ID 59~.-e3 O.2.D7 ?DD 2.C6 92.- '9 - (/JD 72-

20 ~o4-.73 0.210 2.03 2.03 94- '9 - GIP 72-
A- -4- 3D/A G,/Z.!p"2---- D ./SD /.74- /.74- ~2- 'f? - /-'7 72.-

Ii-, l/j/~. ~~ C./gD /.74- /.74- ~3 e3 - 5~ 7~

26 ~Z-7./3 O./B2- /.7&' 1.7& <34- 9 - C;C:; 73
frJt>lbFP

J .." A A-,,..,
lL: ./ • T~

I
,. ~ ~ ~ _.~ ~ -, .-- , "

I

I
I I

I
I I I I

I

I
I

I

VM (~Z ~ B-26™ Ts

ENTROPY
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rAR~ICULATE FIELD DATA

COMPANY NAME EMB/GPCQ/$'BDRa /NDV$Tf<J4l1.ATU?S RUN NLNBER IE/Z-B
ADDRESS 6J2g&IJ$BD!?b N' TIME START /5: 12.-

SAMPL.ING L.OCATlONCo471Nb T:4A.JK-.:ft6 £XHA1J?-r TIME FINISH ~:/7

DATE 3-25-8<4 TEAM L.EADER -PI?- TECHNICIANS
BAROMETRIC PRESSURE, IN. HG 29.Gb STATIC PRESSURE, IN. HZO -0.75

SAMPL. I NG TRA I N L.EAK TEST VACUUM. IN. HG ±E /4- D5
SAMPL.ING TRAIN L.EAK RATE, CU. FT ./MIN . .e. 0Der 0.000 Q.coe

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~PITCTS. PRE-TEST REAGENT BOX O'7-I~ NOZZLE loB DIAMETER ·3D/
~PITCTS, POST· TEST METER BOX ,y-9 TIC READOUT 25
61&- ORSAT SAMPL. I NG SYSTEM UMBIL.ICAL. B TIC PROBE '3 -II

l:M.... TEDL.AR BAG SAMPL.E BOX '5 ORSAT PUMP A.M
..........-THERMOCOUPL.E @ "72- OF PROBE 2-1 TEDL.AR BAG .ul+

FIL.TER # ~ NOMOGRAPH SET·UP NOMOGRAPH # :DR..

lIH@ I. leD C FACTOR Q..'='fe
METER TEMP 85 STACK TEMP 70
% MOISTURE 1.5 REF. lip. D.Z2--

DRY GAS PITOT ORIFICE GAS PUMP FIL.TER IMP.
CL.OCK METER READING SETTING (lIH), METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPL.E TIME, READING, (fj,P) , IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. HZO IDEAL. ACTUAl. OF GAUGE OF OF OF

A-4 0/0 5Z7.'BB~ 0./7'5 1.4{" I.~ 39 5 - ~~ 72-
ID 5306.2& 0./78 /.4-~ I.~ 9/ S - 7,0 72-
20 54-2.. 7~ 0./7£3 /,~ L.~ ='? 5 - 67 72.-

8-'5 3DID 56D. ::".5/ D.2L)t:::; /.71 1.7/ ~j '5 - ;;;Z; 72-
ID 55~.30 n.200 /.f.,'7 1.G:.7 93 5 - IL>D /~

ZD 5/;~ .3"2- o·2D5 1.71 J .7/ 93 5 - 5& '73
&,o/lJFr 57.L.47/ I

I
-. .'

I : I~ .
, ~. "

I
I I

I
i I

I
I I

I
I i I I1

!

I I

VM (~Z fj,HB-27TM Ts

ENTROPY
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PAR~ICULATE FIELD DATA

COMPANY NAME EM~/6P£E)JS6DRa IIJ!?U'=;TfZJkL PLATEf2.$ RUN NUMBER rc:-13Jr
ADDRESS 6Pff.us~~C- . TIME START oez~

SAMPLING LOCATION77 rAtl~ #5 E:XHA,c..>S-r TIME FINISH 0948
DATE "3 -u,-7?i? TEAM LEADER z:;g" TECHNICIANS -
BAROMETRIC PRESSURE, IN. HG 2.9.S- STATIC PRESSURE, IN. H2O -070

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG /2- oh
SAMPL I NG TRA I N LEAK RATE, CU. FT ./MIN. O.ODD f),O{V

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

-.L.- P ITOTS, PRE·TEST REAGENT BOx02-22 NOZZLE 50S DIAMETER .3/'3
__ PI TOTS , POST· TEST METER BOX N-7 TIC READOUT 26
.l::iA- ORSAT SAMPL I NG SYSTEM UMBILICAL A TIc PROBE 4-1
~TEDLARBAG SAMPLE BOX It ORSAT PUMP /ooJA.

THERMOCOUPLE @ If OF PROBE 2-3 TEDLAR BAG NI{

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #1JR

lIH@ 1.75 C FACTOR 1.04:
METER TEMP SO STACK TEMP 76
0/0 MOISTURE ~ REF. lip, 0.175~

If :;., . f)f")O

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING ( lIH) , METER VACUUM BOX EXIT STACK LK. CHEC

SAMPLE TIME, READING, (lip J , IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O I DEAL ACTUAL OF GAUGE OF OF OF

B-6 0/0 969.535 D./0':3 2.03 2.03 75 I.e - ~7 7)
16 9te>7· &7 n.19S 2.05 Z.OS B/ ~ - 56 7/ !SioPP£.D&

2b '976.~ 0.2.0('":) 2.10 2./D Rs ~ - 56 7/ oB4-i

A-4- 3t>!D ~4-.34- [).II"/,, 1.74- 1.74- ~ -::; - /"c:, 7/__ IRESil<e:rr8'dx,
/6 ~/.~n 0.ICo3 /.7/ 1.7/ g~ 5 - c:.,/~ 72-
2D 999,.A--7 0./&3 J .7/ /.7/ 90 55 - ss 172-

l~olfJFF nn7.Q14D,

. ..
I.. - _. -

I

I I
1

I

( 16P)2

ENTROPY
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PAR1IClJLATE FIELD DATA

COMPANY NAME EHBIGRlE£tk$PC!?l?/WL:v$T7?1AL Nrc;12S RUN NUMBER TE..I3B
ADDRESS 6I?EEN~ N·L. TIME START 063Q
SAMPL I NG LOCAT IONiII0Cz T;.,I-/I<-- '# 5 £XflAVS7 TIME FINISH 09!50
DATE 3-U-f1b TEAM LEADER 121Z TECHNICIA!"S
BAROMETRIC PRESSURE, IN. HG 'Z..e<t •r:;- STATIC PRESSURE, IN. HZO -0·80

SAMPL ING TRA I N LEAK TEST VACUu.4, IN. HG.'4: 03
SAMPL I NG TRA I N LEAK RATE, CU. FT ./MIN. O.CI=t O.OID

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

-L... PITOTS, PRE-TEST REAGENT BOXOzz-4:NOZZLE =O=' DIAMETER ' =:312-
-=:.. P ITOTS, POST·TEST METER BOX N -BTl C READOUT QCl:?';)
~ ORSAT SAMPL I NG SYSTEM UMBILICAL. B TIC PROBE 4-/tJ

7TEDLAR BAG SAMPLE BOX 13 ORSAT PUMP IVA
THERMOCOUPL.E @ 7/ OF PROBE 2-.2- TEDLAR BAG NA

FILTER # TARE NOMOGRAPH SET·UP NOMOGRAPH # .])L

- - l'lH@ '·&1 C FACTOR 0.97
13SMETER TEMP STACK TEMP 7D

% MOISTURE 07- REF. L'lP. 0·/90
~:::. /.01/9

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (l'lH). METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPLE TIME, READING. ( l'lP), IN. H.,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. HZO IDEAL. ACTUAL. OF GAUGE OF OF OF

A-4- 0/0 (nnl . (p /9 0./4-7 1.4-7- 1.4-2- 93 2 - fo~ 7) SToPPED

ID {d19-,.~ n./4P, 1.43 /.4--3 ~7 "3 - 57 7/ @ 064--1
2D ~/5 .34- 10./49; /.4-':3 /.~ 90 3 - 54- 7/ 1?E5"-~r

R-6 30/0 "'?7.~ 0.7// 7.D4- 2.04- ~n -::z, (A5 72..- -~57

Ib &73D.59 O. ZIP; ?!I 2.1/ ~ :3 - 5t.o 72.-
2D tL:'3~.02- 0.216 2.// 2.// ~ :3 - 5& 72-

1foo/f>FF (4-7.'524-,

4' ,I .) .,
/ -

I

I
I

I
I I

I
I
I

I

VM (~z ~B-29 TM Ts

ENTROPY
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PAR1ICULATE FIELD DATA

COMPANY NAMEEHI3/~ J@t.J5;r;(2;4 PL-A"Tt:::JZ..S RUN NlNBER Ie: -/4It
ADDRESS <3K:££61~~~ Ai C. TIME START 10: 27-
SAMPL I NG LOCAT IoNT:J..f;--'ii« #5 £'XHAUST' TIME FINISH 'I :27
DATE 3-24<- f3h TEAM LEADER :J)/Z.- TECHNICIANS -
BAROMETRIC PRESSURE. IN. HG 29.5"0 STATIC PRESSURE. IN. HZO -D.73

SAMPL.ING TRAIN LEAK TEST VACUUM, IN. HG /4: oB
SAMPL. I NG TRA IN L.EAK RATE. CU. FT·/MIN. O. 002-----p .QQD

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ITOTS, PRE-TEST REAGENT BOX oL2CZ NOZZLE 50~ DIAMETER « 3/2-
v PI TOTS , POST· TEST METER BOX AJ -7 TIC READOUT 0000

.!!d... ORSAT SAMPL. I NG SYSTEM UMBILICAL A TIC PROBE 4---"10

.b.!lL TEDL.AR BAG SAMPLE BOX 2-1- ORSAT PUMP AJA

~THERMOCOUPL.E @ 72- OF PROBE Z-2-- TEDLAR BAG I-JA.

FIL.TER # TARE NOMOGRAPH SET-UP NOMOGRAPH #:IJIZ-

- - tlH@ 1.75 C FACTOR /.08
METER TEMP '95 STACK TEMP 70
"10 MOISTURE D2 REF. tiP. D.t?3

DRY GAS PITOT ORIFICE GAS PUMP FIL.TER IMP.
CL.OCK METER READING SETTING (6H), METER VACUUM BOX EXIT STACK L.K.

SAMPL.E TIME, READING, ( 6p). IN. H~O TEMP. IN. HG TEMP. TEMP. TEMP. READ

POINT MIN. CU. FT. IN. HZO IDEAL. ACTUAL OF GAUGE OF OF OF

B-S Din "7. /'3<?J 0.2/.:::2.J 2.27 2.27 CS7 '8 - cPG 72-
/0 J!5. 9Jo D.2/2.- 2.2-5 2.26 '3/ 5 - ~c::5 72-

2D 24-. 36' 0.2.12- 2..26"" 2.2S 93 ~ - 50 7/
A-4- SOlD .3S.D7 O./&'Z / ./L-- 1.72- 91 /~ - tL:,6 72-

ID 4-D fA I In./~D 1.70 /.70 93 (", - 5/~ 7/
2D 49J.2.0 n./&O 1.7D /·7D 9.3 i.e - 57 72-

1&a/DFr 55.70D I
I. I --... - , ' -, --

I I

I I

I

I

I

(~z 6H B-30 TM

ENTROPY



PAR~ICULATE FIELD DATA

COMPANY NAME EJ1B /Gf2£9..L5BORQ IJJDI Z;;TV& PLATE.RS RUN NLamER rr.- /4B
ADDRESS G!ZEW~F30R.D. A). C . TIME START 10:2.3

t'. / TIME FINISH IJ·'ZBSAMPL.I NG L.OCAT ION --PAIIM'?7AAJ/<'-;'F;; EXHI\VSr
DATE 3-~-e~ TEAM L.EADER .:Db TECHNICIANS
BAROMETRIC PRESSURE, IN. HG Z.~.50 STAT IC PRESSURE. IN. H2O -0.752

SAMPL. I NG TRA I N L.EAK TEST VACUUM. IN. HG /4: Oft?

SAMPL.ING TRAIN L.EAK RATE. CU. FT. /MIN. 0.00'3:' o.ooh

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

V/'PITOTS, PRE·TEST REAGENT BOXout- NOZZLE lOB DIAMETER .30/
./ POST· TEST METER BOX AJ- 6 T/C READOUT 2S_ PITOTS.
~ ORSAT SAMPL. I NG SYSTEM UMBIL. I CAL. 13 T/C PROBE 5-/1
~ TEDLAR BAG SAMPLE BOX 5 ORSAT PUMP AlA

,./ THERMOCOUPL.E @ 7?: OF PROBE 2-/ TEDL.AR BAG tVA

FIL.TER # TARE NOMOGRAPH SET·UP NOMOGRAPH # JJ!;;

- - liH@ I.tel C FACTOR 0.95
METER TEMP ~ STACK TEMP 7D
"10 MOISTURE DZ- REF. lip, 0.2/5

DRY GAS PITOT ORIFICE GAS PUMP FIL.TER IMP.
CLOCK METER READING SETT I NG (tlH). METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPL.E: TIME, READING. ( tip) • IN. H,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O I DEAL. ACTUAL. OF GAUGE OF OF OF

,4,-4- OlD
It"7' .~_:'"'.-/

O./!&?J 1.3~ B~ 5 &5/.39 - 72--
10 (", ;;;4-.42- O. /I.,,'::Z., /.~~ I,~ ~'7 ~ - (~b 72-
2b 0&;. '2.!f-- f'J./{,D /.37 /.37 94- 5 - 55 71

13010 I~ /'" r;,. b4- o./~7 1.1L>~ 1.1;9 9/ {p - ~4- 77-
10 ~75.57 0.201 /.72 /.72- ~3 &, - 157 7/
20 ~9,~ :2-3 O.ZOD /.7 ( 1.7/ ~4- ~ - 5& 77

~()IMF ~~D.9>Z~

I
I

- " , . " -- '

i I
I

!

I I
I

I
I

I

vM
(/6';j2 tlH B-31 TM Ts
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Preliminary Field Data

DUCT DEPTH 3 3/.1."
FROM INSVE FAR WALL TO OUTSDE OF PORT _.::2--~_Il..-

NIPPLE LENGTH
DEPTH OF DUCT __;2' 33/+ "

WIDTH (RECTANGLl.AR DUcll

EQUVALENT DIAMETER:

o = 2- DEPTH .. WDTH = 2( )( )_
E DEPTH +WOTH ( + ) - ----

DIAMEftItS ~
lIpIIu_.. -...ue.. 48

8 2.0 44

40
7 1. 75

36

6 1.50 l2

.. ~.~. 28
~ 1.25 "...

" 24

.. 1.0
\ 12-24"

20
~"

16
0.75

12

0.5 8

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS

LOCATON OF TRAVERSE PQNTS ... RECTANGLl.AA STACKS

1 ) 4 5 6 7 8 9 )0 11 12
1 25.0 16.1 12.5 10.0 8.3 J.l 6.3 s.r-cr-... ) 4.2
1 75.0 50.0 31.5 30.0 25.0 21.4 18.8 16.7 15.0 13.6 12.5
I 83. 3 62.5 50.0 41.7 35.7 31. 3 27.8 25.0 22.7 20.8
" 87.5 70.0 58.3 SO.O 43.8 38.9 35.0 31.8 29.2
5 90.0 75.0 64.3 56.3 50.0 45.0 40.9 37.5
6 91.7 78.6 68.8 61.1 55.0 SO.O 45.8
1 92.9 81.3 72.2 65.0 59.1 54.2
H 93.8 83.3 n.o 68.2 62.5
9 94.4 85.0 77 .3 70.8
10 95.0 86.4 79.2
11 95.5 87.5
12 95 8

DISTANCE DISTANCE
% or PROM INSIDE FRl»f OUTS IDE

Point DIAKETER WALL OF PORI

I ;2 • (
\ t(

2 b .'7 lSk"
3 {(, ~ 2/./1

4 (1-'1 4- YI.{-If

5 "2J5,O b II

6 ~S·(, ~'i.."
7 cP+4- tSY.V
8 ...,5.0 \7.3/.(-"
9 ~2 .3 ('1~~

10 ~8", 7.- Zl "
II q 2:>, "3> 7Z Y-f "

12 q1.'1 3."~~

13
14
15
16
17
18
19

20
21
22
23
24

DOWNSTREAM
~'l

STACK AREA- (Z&1!] Z- 11

DISTANCE FROM PORTS tpSTREAM

TO NEAREST FLOW qu
DISTURBANCE: ~ -------

STACK DIAMETERS~

0..
4 6 JL. __ 10 112 H 16 18 20 22 24

l I 6.7 4.4 3.l 2.1> I 2.1 1.8 1.6 1.4 1.l 1.1 1.1
< 2~ .0 14.6 10 .~ 8.2 (,.7 5.7 4.9 4.4 J.9 3.5 3.2
) 7~. 0 29.6 19.4 14.6 11.8 9.9 8.5 7.5 6.7 6.0 5.5

I
':ILl 70.4 32. 3 22.1> 17.7 14.6 12.5 10.9 9.7 8.7 7.94

~ 85.4 ~7.7 14.2 2~.1) 20.1 16.9 14 .6 12.9 11.6 10.5
'. 15.1, 80.t 6S.8 15.6 26.9 22.0 18.8 lli.5 14.6 13.2
7 89.5 77.4 ~4.4 36.6 28.3 23.6 20.4 18.0 16.1
~ 96.8 85.4 75.0 63.4 37.5 29.6 25.0 21.8 19.4
1 11.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0

11) 97." 88.2 79.9 71.7 61.8 38.8 31.5 27.2
11 ,}3.3 85.4 78.0 70." 61.2 39.3 32.3
I;' 97.9 90.1 83.1 76." 6'L .. 60.7 39.8
: -; 94.3 87.5 81.2 75.0 68.5 60.2
j".: 98.2 n.5 85." 79.6 13.8 67.7
15 95.1 89.1 83.5 78.2 72.8
i.~ 98." 92.5 87.1 82.0 77.0
17 95.6 90. ] 85.4 80.6
18 98.6 93.l 88.4 8l.9
19 96.1 91.3 86.8
20 98.7 94.0 89.5
21 96.5 92.1
22 98.9 9... 5
2l 96.8
24 98.9

ENTRO..V B-32

NV~IINTALI8Tt1.INC.



YAW ANGLE DATA
FOR CASES OF NON-STREAMLINED FLOW

Plant name tj'(?..!c.!d.tSEOf'-<) (No(/'Sm{~

Plant location yrc-eof£()~, life

Measurement site jY1tS ( ~ (Vt[nt<-

+-~

Date _.....:'l"-+(~:>-+/.....l8""-'''5i<:..-rJ
Ini tials ~ w' AI

Pitot type s- ~fC

...

POINT PORT PORT PORT PORT PORT PORT PORT
A B C D E F G

1 - (0 --r /0

2 -[0 -r\(

3 -s- 1'" /r

4 () ~ IS

5 ..l-~ -rl\

6 rIO -rIO

7
1'" IL---

8 .f-l~

9 + 9
lO -rIo
11 -r

~

12 -1- ~

B /

Average of absolute values of all angles =1 ~.~ I
{y --I A

~J~
/::~ B

..._.
ENTROPY B-33

NVIRONMENTAUSTS, INC.
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PARTICULATE FIELD DATA

COMPANY NAME fu, r. A £~:n ~. P1~ RUi MNBER M I - (
ADDRESSLI.A n O~rP')_i) N c::..... TIME START OC6: 3<t;
SAMPLING L~TION ~ PP! ~ . _--f.r..." 1 1.7- TUG: FINISH I~: 07

1 DATE 6p'q¥P TEAM LEADER wS N TECHN I ClANS ---!K.:....W=.J.B""--~~_
----,''____ BAROMETR I C PRESSURE. IN. HG 21. 'Z- STAT I C PRESSURE. IN. H20 - /. "5 C;

--SAMPLING TRAIN LEAK TEST VAClA.N, IN. HG 1'5 S;; ~
SAMPL ING TRAIN LEAK RATE, CU. FT. IMIN. 0. r7liZ-- Q. C1'l>2- aJ. 001 I

EQU I PMENT CHECKS

~ I TOTS. PRE - TEST

,...-/ P I TOTS. POST - TEST

I:£!::... ORSAT SAMPL. I NG SYSTEM

N9;rEDLAR BAG
THERMOCOUPLE @ 02- OF

IDENTIFICATION ~ERS

REAGENT BOX NOZZLE 10(2 DIAMETER .2-SO
METER BOX N . 7 TIC READOUT _---7Z~3;_ _
IMBILICAL uyO TIc PROBE (;;-4
SAMPLE BOX -± ORSAT PUMP __....;,fJ~4.---- _
PROBE c03 TEDLAR BAG N h

NOMOGRAPH SET-UP

t.1g--

NOMOGRAPH # w ~ N

(.03C FACTOR

STACK TEMP

REF. IIp

t.H@ I· '7:5
METER TEMP __%~Q,,--_

'to NO I STURE '2-

TAREFILTER #

CLOCK

SAMPLE TIME.

POINT MIN.

DRY GAS

METER

READING,

CU. FT.

PITOT ORIFICE

READING SETTING (t.H),
(llp). IN. H,O

IN. H20 I DEAL ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK I
TEMP. READ I NGS

OF

~\Z- A ( d(o z.G:>~, 1'5~ D.StO 2.?,2-- 2-.32-- (111 (I? 'Z--ao '5-' b2.-
Z- 5 272-. f'1 o. '5-;; z .~o 2· so 70 {o Z-o"o C::;7 b2-

I
I

h 2'5 "'2..9CJ. (3 0.0+ 2 ·,0 2-·70 77 7 ?CTV S~ 0't

~:\ g I to¥o 3Z--~. to5~ O. c..s< ';2.4-2.- 2.4-2.- "7'5> 7 2-OQ 00 0~ \,IO:O{ I
.oS .2,2..g . <0'" D. g 1 . .f 7- 2. <.1:2 let; 7 2-o-u & 0 &1 - ~~:"'O'3,

(~2 t.H B-34 T M

I=MTQnOV



PARTICULATE FIELD DATA

COMPANY NAJlE Lh , n .A Y~ L-n -4.J. P~ RIM NlMER MI·"2.-
ADDRESS fu JL ~ N c. TIME START /3.; {O
SAMPLING !-~TION YY\:.J- Fe - - J.;::. .\ n.""#.. TilE FINISH 1'$:32..-

r DATE 31-~(, TEAM LEADER W $, I\.J TECHN I C IANS _~R.:.;W~l;;~~__
BAROMETR I C PRESSURE. IN. HG ?8 . Z; STAT I~PRESSURE. IN. HZO - (. 3 0

SAMPLING TRAIN LEAK TEST VACUUM. IN. HG ! S ~ I

SAMPLING TRAIN LEAK RATE. CU. FT./MIN. G.aw o.~oo __ ---------1

NOMOGRAPH SET-UPFILTER #

EQUIPMENT CHECKS IDENTIFICATION NUMBERS

~PITOTS. PRE·TEST REAGENT BOX NOZZLE 101; DIAMETER· 2.57
v"PI TOTS • POST.TEST METER BOX tv ·1 TIc READOUT __~=:-='3.:::..- _

!::!.!l ORSAT SAMPLING SYSTEM UJeILICAL U '$0 TIC PROBE 4-'2.--
MTEDl..AR BAG SAMPLE BOX Ib ORSAT PUMP __..J..NllI.;Acr- _

............ 'THERMOCOUPLE @ <t15 OF PROBE +: t TEDLAR BAG )JJf
-~~~~=--=:.===-~~~=========-~~~=====:::;::=;:=4

NOMOGRAAi # LJ S !'J

t.H@ {.7S
METER TEMP _ .....20-"--__
'" MO I STURE 2-

C FACTOR (03
STACK TEMP _-..J(;;?;.:;.....;::;s~ _
REF. t;,p D4::O

CLOCK

SAMPLE TIME.
_ POINT MIN.

DRY c.AS

METER

READING,

CU. FT.

PlTOT ORIFICE

READ I He; SETT I NG (tlH I .
(t;,P) , IN. H'70

IN. H20 IDEAL. ACTUAL

c.AS PlHP F I L TER

JoETER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.
EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

.- A I

2-

C/o ,?;;?6. QS<6 U. +cS L.U'; 2.DQ '7l ;;, Zoo CP2-- bfo
c:; 5K"(. SO O. C;7-- :2-. 'Sy 2. S ~ 72- 7 ~ '='2- W-

; c;

7

/0
II

(2.-

R (

3 zs '+s-? U O.S£ 270 Z.'7o ~t '7 2--0-0 b~ 71

- ,,

(;r,;1 2

1=t\'TQ"DV
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PARTICULATE FIELD DATA

COMPANY NAME '" V> (lCv..~ ~. ~~ ~ N\.NBER rY\]: - 5
ADDRESS ~ ~,- ~L TIME START . Cl8~04

SAMPL

DATE

l~ta~;ION rh.c..:vf r:/).~ ..i... I"'f-... TIME FINISH 10'.42-
4-~ TEAM LEADER ' WC; N TEOiN I ClANS ---,R-,-l,o-l~Bol.....-.,~",,=""_

BAROMETRIC PRESSURE, IN. HG zq.7..-- STATIC PRESSURE, IN. HZO - t, 32
SAMPLING TRAIN LEAK TEST VACl.A.N, IN. HG 15 <8
SAMPL I NG TRA I N LEAK RATE, CU. FT. I MIN. Q, b"OO o. 0tJ3 I

·250

EQU I PMENT CHECKS

............ PITOTS, PRE-TEST

V P I TOTS, POST - TEST

tVA- ORSAT SAMPL I NG SYSTEM

AI~EDLAR BAG
n-lERMOCOUPLE @ 7~ OF

IDENTIFICATION NUMBERS

REAGENT BOX ~=--NOZZLE ,ob DIAMETER
METER BOX IJ . '7 TIC READOUT __""'2_2"--;- _
UMBILICAL //·50 TIc PROBE t-t.f
SAMPLE BOX l/. ORSAT PUMP __IJ--;;-,,-- _
PROBE q-~ TEDLAR BAG N If

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # {,..,! S ,..J

~@ /'15
METER TEMP _-='ZfD~__
or. Me I STURE "2.-

C FACTOR I~O 3
STACK TEMP __...l0..:....:::;5-,--, _
REF. t"p 0. ±f--Lf. (&,2-

CLOCK

SAMPLE T I ME •

POINT MIN.

DRY GAS

METER

READING,

CU. FT.

PITOT ORIFICE

READING SETTING l~),

I tlp). IN. H20

IN. H20 I DEAL ACTUAL

GAS PUMP FILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK I
TEMP. READ I NGS

OF

I

I

I

I

I
I

/10: \~

~'"es>: ;z..i'
~S1fle:r

~~;~ I
~t; s-rA.e:r

-
~f

7S

75

7S

74

75

7~

73
73

6?-

2-00

2-DD

Z--oo

ZDQ
7AJO

2-00

2.-00
zoo

Z.oo

7

'7

7

7

7

'7

b

7
'7

7

'1
7

7

7

b

(0

qo

('"6

7b

71
r-;3

0·72.-- 3·0! :5 .0(.

D. 'fS (.~ {. ff'

D. bo 2-S( 2.e; I

o. W- z.. (n 7 2-.((:;"7
O. bra 2.-. 7~ z· ryb

o. 70 2--.q:s 2-.q~

O·!P7 2.~ 2.80

O. 4:4 l. <6<6 I, <;<<6
0.'>2-- 2-.l7 2..e7

,0 ~2. +0

SS 53~· 0/<6

t5 !t::100. 30

z..o 5b o. sq

-z..D 500/. g~
~s 501· ~'b

50 1'76'7. ~t

if0 '-I3;7.7..f!i
s 4--q (, 77

I L.-

7

3

(0

S="-'TtlnOV



PARTICULATE FIELD DATA

COMPANY NAME At"n- ~-.-'I .... ~. ?~ R\.W NLMIER t11I -f
ADDRESS ~~ 17_ JJhnJl NL TIME START It: 10
SAMPLING L~TION ~ ~i2 - .hit-. ).. 1.1- TnE FINISH (6:0"

-... DATE :J14~ TEAM LEADER ~ tv TEOflI ClANS ---,-R.;;;.-W--=::B-r-:=__

BAROMETR IC PRESSURE. IN. HG Vf . 2--- STAT I C PRESSURE. IN. H ZO - /. '33-
SAMPLING TRAIN LEAK TEST VACUlN. IN. HG 1..5 'is''
SAMPLING TRAIN LEAK RATE. CU. FT./MIN. .0. (J!1O o. D'!lV I

EQU I PMENT CHECKS

~'ITOTS. PRE - TEST

""V'"~ P I TOTS. POST - TEST
40RSAT SAMPLING SYSTEM

N~EDL.AR BAG
- ntERMOCOUPLE @ 7 S OF

IDENTIFICATION NUMBERS

REAGENT BOX -:-r--=-- NOZZLE ( 0 f DIAMETER • 257
METER BOX I'J ./ TIC READOl1T' _--=2-~',,-- _
UMBILICAL V·50 TIC PROBE Lf· 2--

SAMPLE BOX J 0 ORSAT PUMP N 4
PROBE if· ( TEDLAR BAG AJ A

NOMOGRAPH SET-UPFILTER # TARE

A [.7S
uH@
METER TEMP _€=....c::S'---_
"to Me I STURE 'k:

NOMOGRAPH #

C FACTOR (.03
STACK TEMP 1~5 _
REF'. /:;P Q. 4f

4-. ~S<'"

.1

CLOCK

SAMPLE TIME.

POINT MIN .

DRY GAS PITOT ORIF ICE

METER READ I NG SETT I NG (l:iH).
READING, (/:;P). IN. H20

CU. FT. IN. HzO IDEAL ACTUAL

GAS PUMP F'ILTER

METER VACUUM BOX

TEMP. IN. HG TEMP.
OF GAUGE OF

IMP.
EXIT

TEMP.
OF

STACK LK. CHECK

TEMP. READ I NGS
OF

- 5

z..o '.10 q . S 3 0. S b z- '5 ( 2. S J 7q 7 -z..o 0 <P tf-. 73

5<5 '7()().02- O· So :z-·-zA- z· 2.{ <6C{ b 2ae /OS 74-

/ '" 'I i <':) 6 ' '{ , 0

(n;;') Z l:iH B-37 T M

I=f\JTQ"OV

I) 0' 00
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PAR~ICULATE FIELD DATA

COMPANY NAME !J0 "'7 AfT1:~ ~. (>~ RUN NUMBER fYtr- Sl
& ~11~ V 1;- NC TIME START t~:o±ADDRESS

SAMPL. I NG ~dtT ION
Yf'tA.,y ,.... ,,0.' \ /.1-- TIME FINISH 110 :/4=

TEAM LEADER W$.I\J TECHNICIANS -DATE V S(t:.
IN. HG 25·5 STATIC PRESSURE, IN. H2O - (. :>«2BAROMETRIC PRESSURE,

SAMPL I NG TRA I N LEAK TEST VACUUM, IN. HG 15 5
SAMPLING TRAIN LEAK RATE, CU. FT·/MIN. O. PVO O,rxrV

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ - S-5 . t'10
_PITOTS, PRE·TEST REAGENT BOX NOZZL.E DIAMETER

V PI TOTS , POST· TEST METER BOX #-7 TIc READOUT £.1-1!..A ORSAT SAMPL I NG SYSTEM UMBILICAL. IJ·So TIC PROBE

~DL.AR BAG SAMPLE BOX 'f ORSAT PUMP NA-
THERMOCOUPLE @ 73- OF PROBE ,A·f TEDL.AR BAG tJA,

FIL.TER # TARE NOMOGRAPH SET-UP NOMOGRAPH # W~N

~~~
bH@ (.75 C FACTOR Q.~~
METER TEMP ~S STACK TEMP

/·3';Sf' 3>\tQ 0/0 MOISTURE k REF. bp.

DRY QAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (bH), METER VACUUM BOX EXIT STACK LK. CHEc...,

SAMPLE TIME, READING, (bp) , IN. H70 TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL. ACTUAL. OF GAUGE OF OF OF

4- 3 0(0 '7 otk. '7"!:>~ O.-?~ 0.,.-, 0.?7 79:. 2-- Nf't: 0Z- "73
($ 713. S. 0 I (.). 77 ~( ~ bz- 73
'3.0 '7'2,..( , ~o 0.77 7~ '"'2... (p 7_ 7~

I- DOWN
1"!o:31

7 ~/o 7:;.Q. Of:> 0." ~ 0.77 IS -i-, b2 71.f- "~~~~C3:

IS -/3 10 . <6'7 I 0.7'1 '?'O .3> rb~ 7"
'30 f+~. {P3 o....,~ <1?V .3 0~ '73

1S ( q,,/c 753.0"2...----- 0. S·~ O.7~ '7~ :, b~ r"/2.- - -W,lWN
14-:51

IS '((PO" (':J .1 Q.l~ '7tJ "'"<- ro+ 73- 2e. '"r1'I"li-r
IS'. 0("

110 7&7~. 36' /J. ~7 Q-O -z.... bY- ~2-
(J:) I?>~o r-r'7ft:,.3>~ o.4-£' (). '77 Cl;1 ~ fn+ '72-

16 "'-l¥"i. +b [).~ ~I ~2-- '3 b4- "72-
~

,ao:,

1'!i'lof~4 I-' stJ ?~. <610 I lJ 17 - Itl:: ARr

I~I- bN7)
-

I

I
I

I

, ~"--

o. '11' 80

bH B-3STM

E~TROPY

BZ - 077' . 5f&,89
V

M
(7[;)2



PARTICULATE FIELD DATA

COMPANY NAME l:ru~~ JrJ p~ RUN Nl.MJER Wt1: . 5 2-
ADDRESS ,.. V> 6/J

v __
tv c TIME STAIn' (/8":3~

=1~S1%ON
'W- ?,(J. ~hh ..LJ.f- TUG: FINISH 12-:0&:>

~ TEAM LEADER W.$."'-J TEe-tNICIANS -<' ~

Pr·S (.3~. '1"
BAROMETR I C PRESSURE, IN. HG STAT I %, PRESSURE, IN. H2O

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG 15
SAMPL I NG TRAI N LEAK RATE, CU. FT./MIN. O.~ O,..Qnl

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

/PITOTS, PRE· TEST REAGENT BOX - NOZZLE 5-5 DIAMETER ' ,qo
..::::::: P I TOTS, POST - TEST METER BOX IJ'? TIC READOl1T' 2'"S
~ORSAT SAMPLING SYSTEM l..Io4B I L I CAL lJ· 50 TIC PROBE (\:f
~BAG SAMPLE BOX t ORSAT PUMP Nfr+

ntERMOCOUPLE @ Cpt.- OF PROBE A-.± TEDLAR BAG

FILTER # TARE NOt«>GRAPH SET· UP NOMOGRAPH # (A!, Ai

Fz '7h'& t.H@ '·75 C FACTOR O·1~
S---2 -'0

~£?~£f
METER TEMP STACK TEMP

... MOISTURE -z.-. REF • ~P ( . 'J ")

DRY GAS PITOT ORIFiCE GAS Pl.NP FILTER IMP.
CLOCK METER READING SETTING 16M), ~TER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, I~P) , IN. H2O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O I DEAL ACTUAL OF GAUGE OF OF OF

A--~ a/V 7~. '523- 10. (pO c?- ~:> o,g:> &S :s Nt+- '='"'$ 01
,s '-"qro. 02.- O.~s b~ ~ 003- (PI

:So ~ro'"f .'1& Q. ~'S 0q s &'; b(
.,":J: - 7 tfA)o l 12. <6~ O.b'7 o .~., 7{ "3:- b~ b"Z-
cK~·: IS 8"J...t. 07 e o,~ ~ 70 3- £O?;:. 0":S - ~;"'(~s

'3.t? ~VL 17 O.C6-~ 72- S 03 (P'-/--
1t.1t'l)"-AJ!Lr
·oct: 0+0

1S . L or% :~~7· v:I (). bo 0.<63;. ~4- 3> ~~ CpS
I') )?..fS . ':>+ O.. ~3 7& 3, b~ 07
~t? ~S3. 4-0 • D. g?;, 77 3 0-s bet; bowloJ- ,OISI

b 1?'~r::J <250 (, 4--7 /). '5,} l:I. 8~ 7(p :> &~ be, Rf:s,.~-r
I ~ rt'Yr

,.:; £'Vf.. c51 D.~ '7~ 3:- '='3:- '70- ~<' 1'25'(7. h 0 II o_\s'~ s<v ""Z" b"3. 70
IfIl/otV ~S.(P<6~

- .'
-

-

-

-

_9L-z:............./tP~_ • S'1 ?s
(&)2

0.$,8' "13
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PARTICULATE FIELD DATA •
COMPANY NAME /J1.10 A~ LfI. ~~ RU-.I NlNBER mI - S "3>

ADDRESS J.:L nO LLn." :'l Ne.- TIME START I tf-: 14

=I~($ON
TfW- .r~:.-- . .-l p,.... TIME FINISH 1k2~ 3<;;-

" TEAM LEADER ~SI'U TECH'll ClANS

BAROMETR IC PRESSURE, IN. HG 'V1S STAT I C PRESSURE, IN. HZO -1·3'5
SAMPL ING TRAIN LEAK TEST VAClAJItf,' IN. HG lS 5
SAMPL I NG TRA I N LEAK RATE, CU. FT ./MIN. O.~ o .(JTfP

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

....----- PITOTS, PRE-TEST REAGENT BOX NOZZLE 5 -5 DIAMETER ·\10

~ P I TOTS, POST - TEST METER BOX N'~ TIC READOl1T 23
N ArORSAT SAMPL I NG SYSTEM UMBILICAL V'S TIC PROBE A·+
~EDLAR BAG SAMPLE BOX t ORSAT PUMP NA

THERMOCOUPLE @ '7( OF PROBE (\ .+ TEDLAR BAG 1'/4-
FILTER # TARE NOMOGRAPH SET· UP NOMOGRAPH # WSN

"B {SO t.H@
\.75 C FACTOR c2.'j~

If "/53 METER TEMP £5 STACK TEMP "'70

'Sf S'2-! " MOISTURE 2---- REF. fj.p (. s"S

DRY GAS PITOT ORIFICE GAS PUotP FILTER IMP.

CLOCK METER READING SETT I NG (6H), r.ETER VACUUM BOX EXIT STACK LK. CHECK I
SAMPLE TIME, READING, lfj.p). IN. H:>O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O I DEAL. ACTUAL OF' GAUGE OF OF OF'

A ~ D!o 84'..(... Z~-; O:c,g t1.gr O.gl ~ ... S NP, <A- ~\ IIS lC1.o-z... 2-3 .o.C6( ~Cj'rJ ~ bf- 72-
30 410. /(;, n. ~l 74 <; IO<-t 72.-·

7 'tS/o q\'t), 0"7 &.0+ O.~ <;Sol ~ f,~ 7~ I
is qt.&.. O~ O.~l ~'3 ~ b~ 7~

....~LJ ..... II 'S; 'Z-'7

30 Pi' >t-{". I ~ I o . '6"1 ';??, ~ ~~ 7~ po ~:~~:..

\S ( 40/0 q+-Z.OCZf (J. (PO 0.<61 S~
~.

b~ 73> IIS ~C;(). oct O. g-I 9;2;" <.. (::,3- 7"3
30 QS<iS. 0& ' . O.~( ~~ 7; b4- 73 C5,-oP

6 I~S}o C\S"l. ~3+ B . r§ z:;. - :.-. - ~ I"', 3>~ I
lsi ( \;z..~/oFt='" ') -=+=- - 10- -I--- I

3,b I --"II>-- -¢,--

l~/c*~ I-

I

~5./,,1

V,.
O.BI 8/

6HB-40 T M

I=NTQnOV



Preliminary Field Data

32

24

20

28

~

14 ..

44

+ CO

~ ~r 24"\
o
'\ 12-24"

~...1.0

1.25

7 1.7S

8 2.0

6 1.50

DXAI(!:T!:R5

13 '/-z.

oNIPPLE LENGTH

DEPTH OF DUCT

WIDTH (RECTANGU-AR DUCT I

PLANT NAME 9(~t,">bo\O Io'\.ch e,ft,..{ fL~~~

LOCATION .1~~s:t1'~ii~l.~i~r~~,rdt!'"r:t=~Z~,=N='7:::t:d~~!:f:L_
SAMPLING LOCATION kttIT e4AA'~/fmL. O,,~

DUCT DEPTH
FROM INS()E FAR WALL TO QUTSDE OF PORT

EClJVALENT DIAMETER:

D - 2· DEPTH. WDTH _ 2( )(
E- DEPTH + W[)TH - ( +

)
)----

2

0.7S

0.5

16

12

-
-
-

DISTANCE FROM PORTS tpSTREAM DOWNSTREAM
TO NEAREST FLOW II 3"- 1/
DISTURBANCE: FEET 94

STACK DIAMETERS b·5 z..·5

STACK AREA- l1-~)
2

1f 1«3./ f112,

LOCATION OF TRAVERSE POINTS IN C1RClA..AR STACKS

"4 6 /8 , 10 12 14 16 18 20 22 24
I 6.7 4.4 l.J 2.1> 2.1 1.8 1.6 1.4 1.3 1.1 1.1
;, 2~.1) 14 .6 10.~ 8.2 ().7 5.7 4.9 4.4 J.9 3.5 3.2
) 7~ .0 29.6 19.4 14 .6 11.8 9.9 8.5 7.5 6.7 6.0 5.5
4 '13.3 70.4 12.3 22.1> 17.7 14.6 12.5 10.9 9.7 8.7 7.9
~ B~.4 "7.7 H.2 2~ .0 20.1 16.9 14.6 12.9 11.6 10.5
~ 'is.'' 81).£ 6S.8 J~.6 26.9 22.0 18.8 16.5 14.6 13.2
7 "9.~ 77.4 ',4.4 36.6 28.3 23.6 20.4 18.0 16.1
'! Ve~.4 7~.0 63.4 37.5 29.6 25.0 21.8 19.4
~ 'i1.8 82.3 73.1 62.5 38.2 30.6 26.2 23.0

10 97.4 88.2 79.9 71.7 61.8 38.8 n.s 27.2
11 93.3 85.4 78.0 70.4 61.2 39.3 32.3
1:- 97.9 90.1 83.1 76.4 6'l.4 60.7 39.8
:; 94.3 87.5 81.2 75.0 68.5 60.2
l·1 98.2 91.5 85.4 79.6 73.8 67.7
l~ 95.1 89.1 83.5 78.2 12.8
j. ~~ 9B.4 92.5 87.1 82.0 77.0
17 95.6 90.1 85.4 BO.6
18 9B.6 93.3 88.4 83.9
19 96.1 91.3 86.8
20 9B.7 'H.O 89.5
21 96.5 92.1
~2 98.9 94 .5
23 96.8
24 98.9

LOCA'OON OF TRAVERSE PONTS N RECTANGU-AR STACKS

1 J , 5 6 7 8 9 10 11 12
1 25.0 16.1 12.5 10.0 8.3 1.1 e..l :O.e. :0.0 4.:0 4.2
1 75.0 50.0 37.5 30.0 25.0 21.4 18.8 16.7 15.0 13.6 12.5
J 8).3 62.5 50.0 41.7 35.7 31. 3 27.8 25.0 22.1 20.8
• 87.5 70.0 58.3 SO.O 43.8 38.9 35.0 31.8 29.2
5 90.0 75.0 64 .3 56.3 50.0 45.0 40.9 37.5
6 91.7 78.6 68.8 61.1 55.0 )() .0 45.8
7 92.9 81.3 72.2 65.0 59.1 54 .2
II 93.8 n.3 75.0 68.2 62.5
9 94.4 115.0 n.3 70.8
10 95.0 116.4 79.2
11 95.5 117.5
12 95.8

DISTANCE D1STAllCE
% OF FROK INSIDE FROM OUTS IDE

Point DIAMETER WALL 0::- PORT.
III 3. 'Z- /

2 10·S 1 3/B
3 19·5 z. S/g

4 32.·3 ~ tit
5 '=-7.{ q fiB
6 ~.k (D 7/e
7 e?(·S /'- i
8 ~·B ,.,j(<..
9
10
II

12
13 I,

14 i
/5
16
17
18
19
20
21
22
23
24

ENTIIO..V B-41
NVIRONMIlNTAU8Ta, INC·
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}

COMPANY NAME G~~S'D()'R..o TrJ Pu..>'IR\ /lJ: 'MT~R.,~ RUN NUMBER~
ADDRESS G-iE-idJ~\3g 12.0 N'- T IME START 0 ~ ~

SAMPLING LOCATION 1'1 1 ".:>1 g:,,-~ M\tv,b.ICfL tl..t'fl-E..\ TIME FINISH I' " SV-, DATE 3 - \ B - 'B~ TEAM LEADER "'::>-r TECHNICIANS '-~

BAROMETRIC PRESSURE, IN. HG "'2... Cf • 'Z....- STATIC PRESSURE, IN. HZO - /·33
SAMPLING TRAIN LEAK TEST VACUUM, IN. HG \S 20

SAMPL I NG TRA I N LEAK RATE, CU. FT·/MIN. '0. oo~ O,$CD

EQUI PMENT CHECKS IDENTIFICATION NUMBERS

~PITOTSt PRE·TEST REAGENT BOX NOZZLE 7t>'l.. DIAMETER . ( 7 j

~PITOTSt POST·TEST METER BOX ~- ,~ TIC READOUT 5
-....:::. ORSAT SAMPL.I NG SYSTEM UMBILICAL v..-SoO Tic PROBE ' -5

......::- TEDLAR BAG SAMPLE BOX \5 ORSAT PUMP -
v' THERMOCOUPL.E @ 7° OF PROBE '"t-j; TEDLAR BAG -

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # $'r"

- - !1H@ I.ff, C FACTOR 1.01 - .05 ~ 0."1.1.

METER TEMP 7° STACK TEMP it:>

Gfo MOISTURE 2.- REF. !1p. I' ?j

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETT I NG (!1H 1, METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING, ( !1P 1, IN. H?O TEMP. II N. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF' OF

~ - 1 % 5oq.3B~ "3.\0 ""3>.\'1 3.1 'i 'J"Z. \~ \~o ?O ,t;:)
I 't 51'1 .1 10 I i 3.ID ;>, , , 3 ·1C, 57- 13 1'3-0 50 70

2. 8/0 51"7 ,,+03 3·:3 ct "3 J't- e 3'i'8 Coo l't 130 50 7c
.-. I ~J., 52.1 ,SoR 3·3C, :3 . 't "E> 3.'\' '0 (."2- It- 1.30 -.,.6 bCf

3 i "L-% $'Z," ,o0't 3·30 ..3·'3Cf 3·3<; f..,lf- It /30 I 'flO I (",Cf
2.4 iS31.<t o t) '3 ~,:)I ;'.'3C7 3."2&' (~,..1 1'+ 1)0 ~B be;

'f 7.·..f/-o 'S~7 . Bo"2... I 3. be ~ 70 '3.7'U t..z. '1 13'\) ~8 i 6Cr
I l..~ , 53'7. 50S 3. 1_0 i :>.70 I :> .?o bL. 1'1-' 1 ;)tl ig ~1

s ~Yo 15 ,+-1..- :+D/ '3.," 0 3·70 ') . .., 0 b~ 14- ,~.:> 5-0 70
I ~ (... 5'f'b I ~o z..1 \l.;. 'LO I 'f) I I '-t.)1 I G,'"t I 1'+ 130 I So I 7'0

, ''fD/o ~.c;v .77> 'of. 30 I '-t . 't-zJ 't.4-7 ~D I l~ / J 0 i St:;' /0 L:r

# 55'B • Z-P'Z- "'1·30 ~. ~-zJ ,-{·4"2. bo (~ 1:30 I 5s1 7"tJ 5~~:77-;
'=;5' .CaB

'1 'f8/0 "5~ '3 t zoe; I \of·lf I I ~. S >I ~.S'J I b3 1 /3 I /30 I 5~ I 7'0
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j) - I ~'"'Yo S2,z...SIt) "J.Ob "3;>.08 3.oe, r..'f-- I \ \ I 1;>5 I S£> 77.-

lif 58-' 71'0 I 3,00 3 .o~ , "3.o~ I Co~ l I 1:3C; i S~ I 7'0, Wo \59 0 8Db z·~o 3."bo I 3.70 b9 I'f--' 135 5C6 7"0
I 1'- ! S~ S .'t'O I '3.~o "3·70 I ~.7C toe; I I~ 1.35 5~1 "1.[

~ Ib/o , S,q .to't-- i ,+.1-b I 't·32. 'of -3"2..1 foCi I ~ I I:5S I C08 7z..
'U1 c.. 0 ~ •'205 I 4- . 2,.0 I \f'32J 't.";3oz.. c.::Pf i 1+ I :J::; 5fJ,1 77-

~ lstt/o c.ocr . ( o.'S I 't.3-n 1 ~ ~ ,-I '4 .'t-z+ 73 Ii- I~S 56 ! 7'-
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"

~2.

( /8P) 8HB_ 42 TM

ENTROPY



PARTICULATE FIELD DATA
PAGE Z

RUN" M 0-1

DATE 3- Ie ....<tOb

~'
-' DRY GAS PI TOT ORIFICE GAS fIUlIP FILTER IMP. STACK LEAK

CLOCK METER READING SETTING (6H). METER VACUlAI 8QX EXIT TEMP. TEST- IN 101'0~E TIME, READING. (6p) , TEMP. IN. HG 'TEMP. TEMP. READINGS
POINT MIN ~u lIT liN H,O IDEAL ACTUAL OF GAUGE OF OF OF

;J"l> ~2 3~~O'Z- 'l.o\:) '-(,1/ 'ffl '6 b J~ 135 (.,0 -,z.- Go -+-/0 (,.,;t..p, .0C <.. 't.10 't: 2. , '1. Ll 8D IS" 135 (.0 7'3
'tt ~3:J I { 07 y. I tl 'f:V 4·'Z.\ rao I'S IJS be 12,.., WiI/o (0";7·908 '4.30 Y'1I1 ..., J.-{ ~ eo t$ 13S '-1) 7"7- Sol b'+2.. ,"DC; 4. ~o 't.'t'z \..f. '1:2- tOt cS } :J ,<. 60 -:rz.~

B ~ ~ " ~7.-fQ' '-/. 3'1 '1. ~ 1 y-. SI s( 's 13~ ~o 7.<-
b' ~ ~ 5 '2- .'-t I 0 '-/·39 l..I·$r Y·s ( Sf 15 IsS loa 7'L- 11.SAff ~ 57 ,'Z....3B

-

-
-
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-

-
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liD

COMPANY NAME (, ~~t-JS:?>O\.?D T NDl.lS[RlN= ~~R..s RUN NUMBER nt\ Q."1.-

ADDRESS G?-~i..NS~oi2a NC TIME START 1-; .' I 0

SAMP~ING ~OCATION H'sr ~'M I""~\bt'<... Ou.~ TIME FINISH IS": 30
,.'"":~

DATE ~ -,e -£,.E:. TEAM ~EADER ~< TECHNICIANS ~
0 BAROMETRIC PRESSURE, IN. HG ""Z...'7.'2.. STATIC PRESSURE, IN. HZO - /,18

SAMP~ING TRAIN LEAK TEST VACUUM. IN. HG IS JO

SAMP~ING TRAIN ~EAK RATE, CU. FT./MIN. 0.D02 o.eD£)

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

/ PITOTS, PRE-TEST REAGENT BOX NOZZ~E 502.. DIAMETER .155

L P I TOTS. POST· TEST METER BOX tJ-~,* TIC READOUT 5
~ ORSAT SAMP~ING SYSTEM UMBI~ICA~ ~ - '5-:> TIC PROBE 1· t
-=::::. TED~AR BAG SAM~E BOX I ORSAT PUMP

,..-

-C THERMOCOUP~E @ OF PROBE TED~AR BAG ..-

FI~TER # TARE NOMOGRAPH SET-UP NOMOGRAPH # s:;-
--- - 6H@ I· 7 '" C FACTOR I . (:> / - .0.15 :;:;. 08'='

METER TEMP 70 STACK TEMP 70

% MOISTURE "2.- REF. 6P. ~.o5

" <'- tf\. bD ~1.1 8 i

DRY GAS PITOT ORIFICE GAS PUMP FI~TER IMP.
CL.OCK METER READING SETTING (D.H), METER VACUUM BOX EXIT STACK ~K. CHECK

SAMP~E TIME, READING, (/:;.P) , IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEA~ ACTUA~ OF GAUGE OF OF OF

~ - \ D/O GS1.707 3.3 0 /·9 '1 /·9, 72- 7 r '-I c ss
"'''I '-i (..,~ 0.'1 b S 3.'30 I· 9Cf ) ·99 TL I -"1 1"1-0 SS h6

t. 8/0 I Co" lJ.- I D 9 I 3. Bo '2.. . '2.-1 2. :2..9 12 I ~ 1 +0 c:;s <Cob
.;.... ,'1.. G.c...B .OO~ 3.,,0 z.·Z'f 'l..2'1 i2- I r3 ,~o I 5c::: I 7U
;:: 3 \"/0 I ~ll .005 '-I. 3D ~ '/ .c;q Z·Sc 1-2. <2 I l--=i 0 <;p, I 12-

I ~~ '-.,4 .7[0 'i·3 0 I 'Z.c,q 2·Sc 7'+ I 8 rfo Ci''1 /2-
et 1..i/o C.18,301 0. bO 12..77 2·77 If B \'+0 5'1 lL

"e, I "8'2. f ~~ ~. 5" I 1. ·71 7.·71 1~ ~ 140 Se, I T2
5 1'2./0 (,.,~.:; .'10 ZI \.. ,3D i Z.~~ , z.·Se, ~O ~ !~O SCf I 7'+,

::5"- <09lQ bob tt.L.'O "2.. S 3 '2..53 go i 6 14'0 ~c;; I 7'+
I. I 4-Yo ~93'tso31 4.39 ~'2... hS 2.~c; e 0 ~ I '-t 0 I ~ I /3

"t't b Gj 7.0 0 7 Y .~e, 2.bS '2.. .k> c:., ~o ~ 13~ 60 73
1 ""0/0 7 0 0.8031 '-f :-/ '0 2. . "C; z.,c:; ~o I 8 t ~ c:; bo ! 13

I s-z.. I () ~ ·50'"2..- i \.f. 'fo I 2. .e:,.c; 2·for; ~ol ~ J :<, c:::-I (" 0 I I'!
8 c; "l'D I JD8,3f\::\ y-."Z.~ I 1... 53! 2·c,'?1 P.DI c , 13.e, L...OI -,-r;,

IJ:) 11 I .~ ~ I I Lj :3'V '2..'5 ct . 1...$11 ~o I 6 f 7,<; I C-,O 75
~- I t..+/o 7[~.t;c;SI '2.crql I· eo /. Sc I ~I 7 / _7, c, c.,o! 7v

-+ 7/B,7o'l- L.qql /.80 (·<no! t60l I 1"35 bO 7~
z.. 8/0 I 72., , Boh I 3 .-z..o I I A"] /·9'< ~i '7 I ~~ bol 7'!-

17.- I 7 'Z..S. [ { 0 I 3.1. 0 l.q~1 1·'1":) 9.0 7 I t3c., '-0 I 71-
3 Ib/o ., 2.9:, .'Z..~ I "3 . v- b I 7. oC; L· oC; I 78

,
7 I I-~.<;-I AD I ,fc,I

I '%..0 1'!J1 . 5 D'2- .3.,+'0 2....05 2. 0 (; 7e I 7 I 1'« I -1-,-0 710
'i "1..t/.~ 1:>,{-, CODI :\·7'01 7- ..z_~ 2·"Z..-:! 1';J., 7 I:J C: bo I 71

'2..B 7~g 2-0 / 3.10 2. ·1.3 2,23 76 7 I<.-t:; fJo ! 1~
5 I ;51./0 . 7 t..f I, ct Z' 3 ,-/.l/D 2. b C; Z.·"'5 71 ., t3C; -L.,o 7("
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PARTICULATE FIELD DATA
PAGE Z

6~eN$&Rc ::c..rgu..~'fUl\ I '?~-nz:.R...:c....COMPANY NAME __-.;.....;...-:.;:;..:;;....~-:.;.--..;;--=;..;.....;;.;;;..:n-'---_..;..._;...;;...-=~;....._. .
~AMPLING LOCATION~N~.~~~~~~_~_l~N~~~~~~_O~~~T~~_~ __

RUN II V'1 0 - 2.

DATE ?..-113 -~~

DRY MS PI TOT ORIFICE GAS PUMP FILTER IMP. STACK LEAK
CLOCK METER READING SETTING (tlH) , METER VACUUM IIOX EXIT TEMP. TEST

SAMPLE TIME, READING, (tiP) , IN I·UO TEMP. IN. HG TEMP. TEMP. READINGS
POINT MIN. cu FT IN H,O IDEAL ACTUAL OF GAUGE OF OF OF

k- J'- 7i5 . t.oi:. 'f.~ l.. be; 'Z.,4r; 11 1 /3 S feo 7b
b - '-1 0.,4 7 't8 -bo"Z... ~,~'D 2'71 L. ·71 77 -, I) 5" (,pO 7'"

't't 751,. '208 ~·7"'U 7..B3 'Z.·BJ 77 -Z 13S '-6 -rt-.
1 'tB/o 7Sb ./05 4.7'0 z..B-s 2·A3 77 7 / 3, C;; be 77

J:;2.. 7b 0 .2-0 'L. 1-/,7'0 2. '?,~ 2.83 77 J 135 too 77
2- S'- 7.(;::3 >905 '-f .;30 ~.C; '1 z.;~ 11 .,

I~S bo ~J
b'O 't. 7 ·7o~ '-I •., C1 '-j. "c., '-/.'5 77 i I 7J ~ 1...0 ,7

I"L8Jdl: 771 . z.l.:.A

)

( .,t tiP) Z 6H B-45 TM
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1111

RUN NUMBER M 0 -""3
T I ME START 0 ~ 0 5

Oy,TL..E..T TI ME FIN ISH I 0 : 5 z
ST TECHNICIANS c..f

_---=..:~----

STATIC PRESSURE, IN. HZO - ('lD
Ie:> 'Z..C

COMPANY NAME GR~C::N5BoK.o TNPu...s\R.\M- Vl-AT"Et<{
ADDRESS ~K.£E..N.siScR.o N· c... .
SAMPL I NG LOCAT I ON MIST c.l-( 1'-1 ,'N ATcR.
DATE "3 - r3 - CCk, TEAM LEADER

BAROMETR I C PRESSURE. IN. HG 29 .1-

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG

SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.001 D·ool

EQUIPMENT CHECKS

/ PITOTS, PRE-TEST

_ P I TOTS, POST· TEST

--.::::- ORSAT SAMPL I NG SYSTEM

- TEDLAR BAG

7 THERMOCOUPLE @ gD OF

IDENTIFICATION NUMBERS

REAGENT BOX __ NOZZLE 701... DIAMETER _.~'-,7,-9,--_
METER BOX rJ. - \ t" T / C READOUT _--'S~ _
UMB I L I CAL U - ~ D T / C PROBE __"1:.....-~'5::...- _
SAMPLE BOX , lO ORSAT PUMP __- _

PROBE ~ - "± TEDLAR BAG -

F ILTER # TARE NOMOGRAPH SET - UP NOMOGRAPH # _...:::S,,--,I,--_

6H@ 1·7b
METER TEMP _J~b~__
OJ. MO I STURE 2-

C FACTOR '.0\ - 0.':;; D.'1~

STACK TEMP __7......uO"- _

REF. !:lp. /7j

CLOCK

SAMPLE TIME,

POINT MIN.

DRY GAS

METER

READING,

CU. FT.

PITOT ORIFICE

READING SETTING (6H),
(6p). IN. H?O

IN. HZO IDEAL ACTUAL

GAS PUMP F I L TER

METER VACUUM BOX

TEMP. IN. HG TEMP.

OF GAUGE OF

IMP.

EXIT

TEMP.
OF

STACK LK. CHECK I
TEMP. READINGS

OF

I
I

80

7~

8\

Bt>

bol

~I

bO I

bD i

5h i

hoi

scot
5PJi

bO

<6. '
51 '

~o!

S1

c:z... 8 \
(2-1 ~ l

53

/30

/30

/30 I

tlo

110 I

I DO I
100 I

II c I

-'~I

13/

110

100

lOb

I~I

r '\.-0 I

110 I

!~D

131

lo~

, 00

l ~ I
\5

I c:; !

(~ !
IS I

15

I t; I
Ie;;

15

/ ":?

{~

1'+

,e,

I~ I

Ilf

/.....s-

l'l
1+

'Db

79

701

,'1 i

10 I

y -z.L..j/o 7'18. 101 "'/.00 \.oj. II \.f. \1
, -z..B I ~c.'Z-.q Ob "f.oo Y·I[ Y·II

1\'1-1 65B.7o+l ~.\"OI .""<;·ICf "]..,.1'\

"t 1 7 S . 7 I 0 ~ . 60 '3.70 ~ .J 0

1.19/0 180.010 ~.lI-D 3.~'1 ~.4Cl

':t~ 11. 79'-+ ·\O"L '-1'.001 ~.t\ ~.ll I
i~fP -; I \k'/n -,?:\ ~ .70S I "-/. c..o I '-f.~ I I 4:-~ I !

'2-0 11Qj.4n4i Y·'Z.o 1o./·3r 1'-\·31

~z

( 16p) liH T M

ENTROP"
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PARTICULATE FIELD DATA

PAGE 1

COMPANY NAME (.,~E.NS.O~ UC4.t$.TQ.lAL p<..A-1'Eil:S

=iAMPL I NG LOCAT ION 1M I S-r £\gl ~'\INA-'Tt)R. ourL..E.T

RUN It Moo - 3
DATE ~- \." -B.6

DRY MS PI TOT ORIFICE GAS ~ FILTER IMP. STACK LEAK
CLOCK METER READING SETTING 16HI. METER VAClJlAlI BOX EXIT TEMP. TEST- IN H,OSAMPLE TIME. READING. 16pl. TEMP. IN. HG 'TEMP. TEMP. READINGS

POINT MIN c:u FT IN H,O IDEAL ACTUAL OF MUGE OF OF OF

3"" COB S :30,"- Y :Lo ~·31
...., ."3 J t;2.,1'2., It. 130 ~o ~o- (b ,+% 8'10.30-+ \f.'-t"O '" .l;Z Y-!)7.. tE :3 \'=- \30 <co ~J

'{.'I- 8'1 'to bo'"'Z l...j • 'fo \of. 5'2 Y. .s-z. ~ 3 lID l30 '='0 Sr
7 '1B/",- ~e,ct .005 \oj .'-I D L{ .~ '-I. S 2- e:r,:? /l.c, (3c t,o tOt- 52- YI1'3 .~3 \., '-10 \4 62 If·SZ 9 ""l- Ib r.1u CaO ~,a

e t;.J-/o '1oR ./o-+- 4.l.fa ~.S~ '-f ·~Z A'-l 110 130 6(') ;: 0
e-o <1t3.2,0 "-/-. '-+ C \.!..;,"2. tf· s,- Blf Ik> 1.30 ("":)D ~ 0- n'~1\ Q,8 3 c...~,

, . "7 ,.;::~ ,
, -

- ) '-/ :""'_-t _',
' - ,? , ,.- ~ ;Co./ -- ":...., , If'J

-

-
J

--
-
-
-
-

-

-
-

( ,I 6p) 1
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FAKTICL~ATE ~IIL0 0ATA

COMPANY NAME e:..\Z-~S~)20 r~t>ubTr2.\f"tL j\A-,\(Z.J2..-> RUN NUMBER (\II 0 -'±
ADDRESS b~E.EUlS~oR..o I ~L TIME START II: CD

SAMPLING LOCATION N,\"T E,.\..1\''''''\l\lAToll Q.....\..,"CL~ TIME FINISH l ~ : 0 ~
DATE ~ - \ct-s'" TEAM LEADER 52'( TECHNIC IANS _-=C_f.l....- _
BAROMETRIC PRESSURE, IN. HG '2.'1."2- STATIC PRESSURE, IN. HZO - \:jo

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG \ C; 11.-
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. O.QO'j C·lge~ _

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

1 PITOTS, PRE-TEST

_ P I TOTS, POST - TEST

.-L. ORSAT SAMPL I NG SYSTEM
/
~ TEDLAR BAG

--L THERMOCOUPLE @ OF

,I. S5

-
-, . ...,....--

NOMOGRAPH # _ .............__

C FACTOR /.O/_D$ s 0''16
STACK TEMP __I~O~ _
REF. IIp, 3·0 S

tz-:- 6.6032.781

NOMOGRAPH SET-UP

REAGENT BOX __ NOZZLE SO'"Z.... DIAMETER

METER BOX cl-l't TIC READOUT __\7.;;2- _
UMB I L I CAL U - SOT I C PROBE ., - '5
SAMPLE BOX 30 ORSAT PUMP - _

PROBE l.f - $ TEDLAR BAG

llH@ J.. Zt,
METER TEMP _...:..7_0 _

% MO I STURE '"2-

--TARE

-
F ILTER #

CLOCK

SAMPLE TIME,

POINT MIN.

DRY GAS

METER

READING,

CU. FT.

PITOT ORIFICE

READING SETTING (llH),

(l:lP) , IN. H?O

IN. H20 IDEAL ACTUAL

GAS PUMP F I L TER

METER VACUUM BOX

TEMP. IN. HG TEMP.

OF GAUGE OF

IMP.

EXIT

TEMP.

OF

STACK LK. CHECK.I

TEMP. READINGS
OF

I
I

8 I I ~r"'\ 7'm I COl
~ I 1301 "So PsI

7 I LC.. 5 C> I '?su

Ro I
Rl

I \2. c 2 ~ .5r'l'7 ~ I 0 I I ~1 I·~7

I ~ ! C(1-l.b \ 0 <'.0(') I· Q ( ) . P,f

"3 I t b/-o I C r\ \ . I 0 z...!:: -I- 0 I L. 6 ~ 2.. t4 c;
1.0 43'-/.sOJ 3.",+D' ?...osl '2...65

I L~ I ~ <-/ I " 0 '2. <~. £... d 1... '" I 2-., '7

~ 5*'/0 q;;.,t,. '4D3! Y-. \fa 2,.6c; "2.-6s I

! 't c 17 ~ 0 to I 2-. q c( I· Ao I -91:> I

3 loh:, ,QA-, .2..( D \... .Dul "2..-.+1 L,.'f/ i
2..0 q q 0 I Coo'f I.,..~. I 'L 'i I 11... '+ I I

~91

'1 0 I

{,h I
70 !

1 0 '

~. I 1~l'Ji 50 ~I

R, I I '} 0 ,t;:-n I ~ 1

/0 /3DI Sol ~"2.....

10 1'301 So ~'Z....

/ D I l.:io 50 I B'L
(0 1/301 '501 ~)(

/0 (;)0 Sol ~1

J 0 1'3 u! 50 I '8D
£3 I~ol C;n I 1~
~ I I 3D z:; ., 77
~ I {3 0 S-S- '1 7

i t3D SS I 7'1
J~ I <' '0 I 17 '5 I ,e

I
I

I
I

I

~ I~o ZSSi 7'

llH B-48TM
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PARTICULATE FIELD DATA

RUN II M 0-,=\

DATE "3 - 1"\ - ee.b

PAGE Z

NAME G f.~~.s\3oi<'O l:NDv.:<pt.~'~ ?~rffb>

LOCATION \M,\5>T E;..LIMINAlolL ov...Tl-c..:c

COMPANY

,
DRY GAS PI TOT ORIFICE GAS PUMP FILTER IMP. STACK LEAK

CLOCK METER READING SETTING IllH), METER VACUUM IIOX EXIT TEMP. TEST
SAMPLE TIME. READING, (liP). IN H,O TEMP. IN. HG ·TEMP. TEMP. READINGS
POINT MIN. c:u ~ ilN H2 O IDEAL ACTUAL OF GAUGE OF OF OF

'3G:> 00 c:i ."2-1 e '-I .00 1. •"t ( 1.~1 1c. 9 I~o ~c; 7~

'" l..4~o 00 e . g07 'i. '2..0 z.. s~ "Z. .5:2, 18 ~ /30 ~5 1'1
~-t OI'1...Slo 't."'Z 00 '2.·51 "l..·Si 78 Cf l3D 55 7ct

1 ~'O/o 01'-·2..10 '-I. '2-0 'Z.. c:;~ 2.·53 78 c.; (J 0 5'3 1,
S'2.. Or<f .9lo.J.-- '+'."2.. 0 'L. .C;~ 1..·~3 78 Cf 1::3 0 S$ 1"1

S 5c../-o o'-3.C:;o'Z.. '--t. '2.0 '-.~J "2. .S) 78 '-I t'"3o 55 7Cf
(,.0 °"10.\0'3 '--I. 7..0 2.·SS L·53 18 '1 l~o CPS 7't

\VBMJ: b3°-:7Q,
r " . -. C-J,./."

I I:: ..... ...:; .
4;:;;.801' :1 G' \..l

. 1
.~:.:.,

-.
~.'".

'1

.,:,.AMPL INO

I .; 6P) Z
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.~.-.'.;.
; ~ : '" :~

liD I

PAK1IClLATL fILLD DATA

COMPANY NAME
It,, ~ t)~ vf/~ -~. ?jr.nn~ RUN NUMBER roO-SA

ADDRESS J.J,., , ~ ~ Nr. TIME START Og·31

SAMPL I NGI L0FteON
it0vt r~- A-f~ TIME FINISH £0 :?\{

DATE 3 ztS ~ TEAM LEADER wSN TECHNICIANS c..~

BAROMETRIC PRESSURE, IN. HG -g.? STATIC PRESSURE, IN. H2O -[.75

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG 15 (()

SAMPLING TRAIN LEAK RATE, CU. FT ./MIN. o . C?l?? 0·000

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

\.../f.ITOTS. PRE-TEST REAGENT BOX NOZZLE (°3 DIAMETER .l77
V POST-TEST METER BOX tV· 1'+ TIC READOUT :#-'5_ PI TOTS ,

7·qL::!.k ORSAT SAMPL I NG SYSTEM UMBILICAL U·X~·L.- TIC PROBE

,AI~EDLAR BAG SAMPLE BOX If ORSAT PUMP NA-
THERMOCOUPLE @ 7? OF PROBE 4- TEDLAR BAG NIr-

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ,.. SN
0

lIH@ (,7(, C FACTOR O.q~

<;?V 75METER TEMP STACK TEMP

OJ. MOISTURE -z..--- REF. lip. {·SO
\:::" .. 1.0'7 ~

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETT I NG (lIH). METER VACUUM BOX EXIT STACK LK. CHEC."

SAMPLE TIME, READING, ( lip) , IN. H::>O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

~ '5 (J/O "5~q. Cj7'5 4-. "SO 4.4-0 ~.~o &"2- q JJA: I b3 '"lei

I"" 36(. l/b 4-.30 4-. <fo 4.4D 71 q 111 ~ (4-

2P 3h3. ~7 +bY; cf· 3,~ c./.?;;,~ ,<'6 q /i?~ ?+
30 7.....'7'5.7\ 4-.3>0 4-.40 4-A·Q 7q q I 03- 7'5
'to 1~£7. 7~ '- .30 4-. ,",0 tf.-,~O ~I -'1 I 0~1 7r;
50 3Q1. C6'<f (..,'-:~7 t./.cU <.{ .4-<1- ~2--- q b4 7C;

A <? ~% l.. 1'2-. o~ c.j ./Pi) 1.1S ~.'7'? ,5 l' I bS I 7t. ~owN

DC{ : ;. 'Z-

(0 L 24. &;'Z- '- ·70 L{.'CD I..LYv 9''Z- q I {gC5 7(P o"l: <;3

-z.o q ~7. "'7-t- L .'"70 <-(.¥v {-. ¥O 9:(" C1 bS 7b
.30 lVSO. O~ u-. '7 0 t{.@o I.L~ (j( C1 be; 7re,

{.. 0'2-. f to{ I '- e.t.70 W 01 1051 7re -
lJo ~. &70 ~.(9

c'o ( 7S .~<6. I tV. (po 4-'70 <-/:·70 ~ -0 \ ~s 7'"l20fc,~c t<67.az.o
I II
I

I

I ,. I

- I _.

I i I I I
I I I

I I
I i I

! I I
i , I

I I I

I

VM
(~)2. lIHB-50TM Ts

ENTROPY LJ



PARTICULATE FIELD DATA

COMPANY NAME /\'" j)-~ ~. ~~ RUN NlAUSER m. 0 - 5B
ADDRESS LLA ~ g...... tI - - JJ C- • ~ T I ME START as: 3*
SAMPLING L0S:TION ~ trV' _& 11~ TIME FINISH 10', 7~
DATE 3/7.J,J.¥!, TEAM LEADER w$.v TECHNICIANS __C....:.~ _
BAROMET~IC PRESSURE. IN. HG Z!f.'5 STATIC PRESSURE, IN. H 20 -(.7;'

SAMPL I NG TRA I N LEAK TEST VAC~, IN. HG fez 1
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.07)'2---' o.m --- -- ----I

EQU I PMENT CHECKS

_,.,;; TOTS I PRE· TEST

...-/P I TOTS, POST· TEST

.lLI1. ORSAT SAMPL I NG SYSTEM

tV!s.. J"EDLAR BAG
....,....... THERMOCOUPLE @ "7"3 OF

IDENTIFICATION NUMBERS

REAGENT BOX NOZZLE 703. DIAMETER ~, f, tt
METER BOX ~. Z- T / C READOUT _--.:!:=Ft;:..(~""~;.,,,;~~ _

UMB I L I CAL () . "2- S . IT/C PROBE ..:.' ~
SAMP1.E BOX ~& ORSAT PUMP tJ'~Jr:-7-' _

PROBE if· '2 TEDLAR BAG Nit

..
; .:

NOMOGRAPH SET~UP NOMOGRAPH # wSN

~H@ '.12 C FACTOR D.j%
METER TEMP 80 STACK TEMP 15
·10 MO I STURE k REF. ~p. 2. (S

PITOT ORIFICE GAS PUMP FILTER IMP.

READING SETTING (~H). METER VACUUM BOX EXIT STACK LK. CHECK

(IJp) • IN. H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

tf.foo 5 .'1~ S.'7~ 72- h MA- lO£-.. 77;,

~.CSS? ~.qC; S ,t1 S ~ t. ~3> 73>
tJ. b'5 +.02.- 4.07- 'q2- ~ G'!> '7{-
4-. <f 0 ~,82- ~. &2- 4~ Tn 0cf- 74-
c./--.J-O ~,x.., ~S2- q9 In h~ '15
4-.~o ~ .~2.- S . i?2- qx (p (otf.- IS
!.f. {I! 0 )."tg- 3 ''1 <is' '62..- .t:; 0<..f- 7'-1- VOw,",

01'· ~2-
( .J 17 'Z., .1(2-- ~,~'2.- L1z.-- (p {/;>4- 7S o'i '. S'+
l .:;0 5./k ~·7~ q~ b 0{ I 76
L . <'0 <: ,'7~ "?:'·7x- 102-- {p 0<{- 7r;

£<V.W 3·&S S ,loS /0+ b &t.{ rye;;
4--. W <.bS ?, •bS' ( (t/ C) to G+ '77

TARE

DRY GAS

METER

READING.

CU. FT.

I fo It z..r.C(ry

I I

( p <752- 0. c:::; 7

FILTER #

CLOCK

SAMPLE TIME.

POINT MIN.

-

-

-

-

'~.-...•.•..;;;:.'..).........
:.~j

ENTROPY
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PARTICULATE FIELD DATA

COMPANY NAME J1. -" ;y~ ~J. fJfih RUN NUMBER MQ-(04
ADDRESS /,\" ,,~ I L'-. )Je- TIME START f r: 50

SAMPLING LfCA]ION
tW rO- . J.~ TIME FINISH 13:5&

DATE 3 -z,V ~ TEAM LEADER (...1St-.! TECHNICIANS
/ 2Jf .C; -1·7~BAROMETRIC PRESSURE, IN. HG STATIC PRESSURE, IN. H2O

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG is l2.-

SAMPLING TRAIN LEAK RATE, CU. FT. 1M IN. O.~ {2.0U17

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~ITOTS, PRE-TEST REAGENT BOX NOZZLE /0'> DIAMETER .177
_ PI TOTS , POST-TEST METER BOX tv'(tf TiC READOUT A=:S
~ORSAT SAMPL I NG SYSTEM UMBILICAL u·?S ,2- TiC PROBE 7 . .j-

;v'~DLAR BAG SAMPL. E BOX C2.--. ORSAT PUMP ;1JA-

THERMOCOUPLE @ 77 OF PROBE _~·I TEDl.AR BAG Nit-

FILTER # ~ NOMOGRAPH SET-UP NOMOGRAPH # WSN

lIH@ (."71::> C FACTOR 0. Cj<?'

METER TEMP go STACK TEMP 7'50
0/0 MOISTURE 'Z-- REF. lip, (.~

I. oz,"Z-

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (lIH), METER VACUUM BOX EXIT STACK LK. CHEC

SAMPLE TIME, READING, (!J.p) , IN. ,H?O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF" OF

A-- 4- d/o .efgy;. f yg l./--.So ,-/.(,0 Y.(J70 73 I I f../ft- &~ '7~
I() '::::::;/J I . o-z-... c.., ~S <j..c:;e; If.-,ss 1t1 I! IPtf- 7ry
1-0 c:; I~. +? L.bo q.70 c.f .70 ~~ ( I &S 77
~tJ '72-'5. <?f, LI.{t7o J.{O ~.70 ~t1 I I ( (PC; 77
VIl S~~. 7~ U-. 'SD I e..f-. CRo 4.00 g-e'f I I ~5 77
So 5C-, () . g-~ 4 . '5D c/.(,Q 4-.~o 00 I ( , iPS 77

'B ~ (,0/0 563. 'V'v ~ .2P t{-.Vl +.V1 s:?~ {\ cPS ~7

ro S?5. +7 ~L;1° 4- +9 tf-.4:0 00 ( ( (,,;s I 7'7
'20 ~7, ~Z-- ". ~o ({ <+0 Mo C'zz..- ( l (;,'5 I 79:'
.30 911·5..(- l.,. ~..o ~.Jo J.4-0 '1~ II b5 7Cf
c{o (cit(. "&3 tJ.30 ...( .4-0 i.{-·4-o t13 t I ~c; --;'1

I <0 IP z.-tf:. "$ 2- ([ "JO 4.L/:.o 4-·40 I C17-- I ( (C5 7&
I'k>/.~t= ~"35.ctZ--2--

I

i
1 __ , ' . -, .--,

I

i I I I
i I I I II

I
I

I i

ENTROPY



PAR:ICGLATE FIELD DATA

COMPANY NAME tv 0 ~ p ~ . pPr.1I-Jl RUN NUMBER MQ - &7 -g
ADDRESS '-' -lli f)/JA M~ Ne.- TIME START If :51
SAMPL.ING 'bCApON iJ,uiYf- r(/:..... J (7lA..fA.., TIME FINISH /-S:S7

fC'J DATE ~~ l.k!:. TEAM L.EADER w1 N TECHN I ClANS
....."c o -------:---:--

BAROMETRIC PRESSURE, IN. HG 2fi ·CZ STATIC PRESSURE, IN. H 20 -\ ·7t;
SAMPL.ING TRAIN L.EAK TEST VACUUM, IN. HG (2 ~
SAMPL. I NG TRA I N L.EAK RATE, CU. FT. 1M IN. O· ~:z.-- o· aro --- --- I

IDENTIFICATION NUMBERS

NOZZL.E "10'2-- DIAMETER . 17 q
TiC READOUT _...::::ttl:..:.:--,k,,:-~~ _
TiC PROBE ±.2
ORSAT PUMP __~}J:....:4-:l:....- _
TEDL.AR BAG AI A-

REAGENT BOX --

METER BOX B.. 2.-
UMBIL.ICAL. =3(.)'2 .!
SAMPLE BOX _

PROBE _ -

EQUI PMENT CHECKS

~ITOTS, PRE-TEST

~PlTOTS. POST·TEST

.1JLA ORSAT SAMPL. I NG SYSTEM

~ TEDL.AR BAG

/THERMOCOUPL.E @ '('7 OF

F I L. TER # TARE NOMOGRAPH SET-UP

~H@ \ .75
METER TEMP _~l;::;.O...;;o~__
"Iv MO I STURE "L

NOMOGRAPH # LaIi 1'J

C FACTOR r 00
STACK TEMP __7~5~ _
REF. ~p. (. G£

DRY GAS PITOT ORIFICE GAS PUMP FIL.TER IMP.

CL.OCK METER READING SETTING (~H), METER VACUUM BOX EXIT STACK L.K. CHECK

SAMPL.E TIME, READING, (~P) , IN. H:JO TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. H2O IDEAL. ACTUAL. OF' GAUGE OF' OF' OF'

~r; °10 q4~. '71"2- cf·UJ t.f.(,~ c.f. GtCf; C6'2- 7 (VA- ft,+ ,'7
1--0 0'57.0'1 4.20 4.(.,~ q...c..~ '9\ 7 (,4: 7(- '1..CJ Clhc1. b7;;> "./0 +. esc; </-·5C; IO( h{- 777

~.o ~'61. "1h <.j. 10 t/- .t:; c; e.I~ 55 103 7 6t.1- 7'3
I 4-0 Iqq 4-. Y; 0-/-'. (t? zJ. (, z-.. Y:. (,"z- l 0" 7 C:r4- 77

50 10<) 0. :s* 4.15 ,.f, (0 z.-. l(.. f.> ?- JO~ '7 &+ 77
4 4- ~()/o 1~. 71 ?;.·70 ti-.ob 4.0," 0t::, 1 G?{ 77

10 ~O. ~ 3 ·<60 t./. UJ +2.0 IOJ '7 for.( 75- 41-, 1<6 3.~ <f:·UJ 4-.2-0 I vc:, r &..... ryf:,7-..0

30 "53. lP'3 4-. to tf .4:: c.{.~ I 10 b 7 I b4 77
1.(0 I:7S.0 4-:-W 'f .&r¥ 4-. {p~ 107 7 be;. 7'1

., SoD 7$. o~ +10 <{- ·c.,s 4.S'S '0<;$ 7 "S 7~

~/oFC:: /04/ o. &74-'-

I
I .c. ~

I I
I

I I I

!
I II

I I

.j

-=-2
( lAP) ~H TMB-53

ENTROPY
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PAR1ICULATE FIELD DATA

COMPANY NAME ~ ,tl-A • Y-r71AJ ~. PIJ L RUN NUMBER !11.o -..zA
ADDRESS 'L..H y~ AJ( TIME START jf:o[
SAMPLING LOCATION 't/JL.A/-- rl/.- ~- -f} TIME FINISH If? :2-~

DATE ::'/7.de(~ TEAM LEADER WS /U TECHN IClANS ---.,:--_
BAROMETRIC PRESSURE. IN. HG "V"l.t; STATIC PRESSURE, IN. H20 -( .70

SAMPLING TRAIN LEAK TEST VACUUM, IN. HG 15 1~
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. o·erzd O.CTCJ'O _

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

~PITOTS. PRE-TEST REAGENT BOX NOZZLE 10 ( DIAMETER ./77

_ PITOTS. POST·TEST METER BOX Nolf T/C READOUT gs
..Af.A ORSAT SAMPL I NG SYSTEM UMBILICAL v' 'Z t:j . ?--- T/C PROBE -rot
~TEDLAR BAG SAMPLE BOX l "Z---- ORSAT PUMP AlA-

THERMOCOUPLE @ <6tJ OF PROBE L( . { TEDLAR BAG pit

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # \..J!>N--
~H@ '.7" C FACTOR ().'1~

METER TEMP qtl STACK TEMP 72
OJ. MOISTURE J.., REF. ~p. (, ¥V

1.072--

DRY c.AS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (~Hl, METER VACUUM BOX EXIT STACK LK. CHEC..,

SAMPLE TIME, READING, (~p) , IN. H:>O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O I DEAL ACTUAL OF GAUGE OF OF OF

~'4- 0(0 C,3".Otk L(.-; 7 t7 t./-.~ l.f.~ '6t II /11ft- 0"3 ~
(0 ft,r/:f(:. 53- 4,70 c{ 'is-fJ 4.~ <6'6 r l w"3 ~o

zo hft,\· UJ 4-. "7P 4-.~ 4. (~o C;?g' Il 04- 0D
30 (07'2,. 'C6 \.j .(0 4.~ e.f.~ qo r( (oLt ~o

I ~o b£c,. 0'2.-- ~ . '7(? d.~ 4.~ C1 Z- 1 I &4: gO
C:;o (;, CfQ. (j,~ L. .'70 4.~ ~.<;?t) C1 7~ l I b+ 7'1

A-·f ('Jlo 7(%-. lll'l '-1·30 4,*0 t{-. t!:-o ~ (( (p'-f "74- bO'#oI
\Sa~

lO 77--..(. ?-~ '-.35 4.~s <f-.~ 42- ( ( &4- '?to \<;:2-"7

ZP 13h. c:7? LV.~O 4-4D 'I. ~o Ci./-- ( ( ('J 0.{- 7Cj- 3Q 14-<6. (P 0 ~-. 2-S t{·,:>f {."2;,J VI"?, / I &e.f 7Cf
c.l:o 7hQ.70 ~ .3 0 ~.4-0 4.40 cf~ \{ b"S S-o

C::;O "7'72, '1£ l}.~ J- .c{~ tt·{S 02-- (( (F?c; 'i$-O

lZ-/o~(;- 791.1b> I

I ,I _." ,- .- ,1.< :_ .- :: -"-,

!
I I I

I

! i I ! I ,,

I I

I

ENTROPY



PARTICULATE FIELD DATA

:~MDRPANYESS NAME ~~"";:;= ) RUN NUMBER M 0 - 7"8....., =f.:. TIME START 11:04
SAMPLING LFTION trt.,;.yt U,,;...y.... J~ TIME FINISH ''':'2-'l
DATE 3f-:3&. [S1e TEAM LEADER £,uSN TECHNICIANS _

BAROMETRIC PRESSURE, IN. HG '2!l' ..c; STATIC PRESSURE. IN. H 20 -(·7~

SAMPL I NG TRA I N LEAK TEST VACUUM, IN. HG 15" 'is
SAMPL I NG TRA I N LEAK RATE. CU. FT. / MIN. O· lS'O'2- ". l1t"lI _

EQUI PMENT CHECKS

~PITOTS, PRE-TEST

_ P I TOTS. POST - TEST

N f+.ORSAT SAMPL I NG SYSTEM

..l:!A: TEDLAR BAG

~HERMOCOUPLE @ .¥v OF

IDENTIFICATION NUMBERS

REAGENT BOX --- NOZZLE f O~ DIAMETER _'_'_"'_'i...,;..-_
METER BOX R· Z-- T / C READOUT _..::;,.t{..:-'-'k.:::..2.e:::- _
UMB I L I CAL U . ZC; . ( T / C PROBE

SAMPLE BOX_~/f.l.-__ ORSAT PUMP __-.:...:N~AJ,__----
PROBE ~ . V TEDLAR BAG IV A

F ILTER # TARE

DRY GAS

CLOCK METER

SAMPLE TIME, READING.

- POINT MIN. CU. FT.

11'1" {- 0/0 qa.7Zr'J-
(() 10-;'.2.-0

V;; II~. qO

StD I I-v? t1~
! \fo 137· (P7

<;0 t <t'4 . '1~
B-J I c. J/'-' /(0 (. ~t

it? 177,. ~~- I~'~. S-z..-U?

So l qlo, ?-~

'to '2-0<6. l ~
se> z;:..o - 00

Il·4"Ff'- "2-"<, I. 9.3A
I- I -,

. I
!

-

NOMOGRAPH SET-UP NOMOGRAPH # ws/'oJ

lIH@ I. 7'5 C FACTOR ,. OV

METER TEMP ( en? STACK TEMP 75
"10 MOISTURE -z.- REF. liP. :z. ,10

PITOT ORIFICE GAS PUMP FILTER IMP.

READING SETT ING (lIH). METER VACUUM BOX EXIT STACK LK. CHECK

( lip l , IN. H:-O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

4.c.io ~.~ s,~ 12- ry ~4- &>3 '77
<J ,So ~.'i'2- -:s ,q"Z- qq 7 .03 79.
q;. '-I- 0 ~ .g-r; 3. '6'C, 10{o '7 0:; g.v
J.Jn 3,EC; s'~S I~ 7 ~~ ~o

4--,~1? S .'U_ S .'i'2..- lOG( '7 ~3 ~O

J..-. J:- 0 S,~ 3·~ 110 7 b3 "7'1
~.Qo «-.p=\) 4--~ qtj. '7 ~'., ~ I:>OWN

IS lit

4--·S 0 3 .'1 'l- ') .Cj"2..- lOll '7 I (P"3 ~ IS'.;z.'7

u .c,o l;;,..-Cf'Z.- 3> .qz..- log 7 G,~ g-o
4-. <6"0 l/:.2.0 cf-.2-0 10'1 ( &.3 ¥o
4:·70 4· '" 4-.(0 ItO 7 I 03> ~

4-./0 +.(0 4.10 /10 '7 ~~ ~

ENTROPY
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PARTICULATE FIELD VATA

•

COMPANY NAME c;~£NSBo~() '1:N~\R..~ tvo.1US RUN NUMBER ~-- S ,
ADDRESS 6 ~ (N>1'30 R{) ~c. TIME START I'" b.p

SAMPLING LOCATION MIST" , L' "",iNAtM Ot..cr\.f:'f" TIME FINISH LS6:I<f

DATE :3 -"l..==\ - e>," TEAM LEADER S""" TECHNICIANS

BAROMETRIC PRESSURE, IN. HG z'lf.S STATIC PRESSURE, IN. HZO - /·7~

SAMPL I NG TRA I N LEAK TEST VACUUM. IN. HG \5
SAMPLING TRAIN LEAK RATE. CU. FT./MIN. O.DDD

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

../ PITOTS. PRE-TEST REAGENT BOX NOZZLE .J-...... k DIAMETER • 1 '2k-- ,.s - \ "'\ $__ PI TOTS , POST-TEST METER BOX TIC READOUT
~ ORSAT SAMPL. I NG SYSTEM UMBILICAL ,""",.:II; 0 TIc PROBE \0\ - \\
...:::... TEDLAR BAG IE -SAMPLE BOX ORSAT PUMP

- THERMOCOUPLE @ OF p.. ...-, -PROBE TEDLAR BAG

FILTER # TARE NOMOGRAPH SET·UP NOMOGRAPH # s."r
~ i~~ .,1=

~'J llH@ /.7& C FACTOR ,.Q 5 .. oS:.,·oo
BO 7°

" "1 METER TEMP STACK TEMP

"10 MOISTURE Z. REF. lip. 7
K ......... '?_~ ~

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTJ NG (lIH l . METER VACUUM BOX EXIT STACK LK. CHEC

SAMPLE TIME, READING, ( lip) , IN. H.,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS
POINT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

B-Z % D7>I./7'2- 3.Ao , .0 C; LoC; 70 2- - bO 71::>
Ie:; 0,+0. So~ 7~ 1- ,..., tl"B 7b
'30 0'-+'1 . i.01- 1"2_ 2- ...- C;5 7P-,

'+''!> °Sb.S:;,C 'V . 710 "'Z- ..... 5~ 7kJ

n - 8 \ ~~(l o b1. e..J.oC; 4.2.b 77 2- - S~ ,.5'
r<, v7Co ,009 7fJJ 1. - ~~ 13
3D o 8e; .eE> 5 I 1'- 4 - c;h I£-'
-"s C>~3·~H5 ~ 77 '1 - CoD 7<;

~-'f I,z% 1"D"Z...b/CC ~. 70 7Cf '-\ - (00 73
\S JlI.701 lq 3- - (00 ,"

III ;Sz::soz.. )0 I'll .0 o-S \L. ,9, ~ - ( 0 7CJ, .. ,. IS~f"t=- I... ..., J~~
~ V" "/7 ~•. 5''''

I<.
.. I

'La

~I I
-ft.o~~~ I

I I I
I

I I I I -", ..
-

I

- .

87.'231

ENTROPY
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PARTICULATE FIELD DATA

.
COMPANY NAME C:r ("c.4.#JC>\-e ro '":C,t9u-kTlWN. ?..~.yc., RUN NUMBER VIA Cl' $- 2.

ADDRESS Es &,"UJ$ ~ea.t. tJc.. TIME STAFrr Of)::s-z..

SAMPLING LOCATION \M.\~ 6:1..1""i tJ A-Ie...... 1l~\..,4.X TIME FINISH ,:> ~"7

DATE ~_ '1. ~ -~ t. TEAM LEADER ';>1 TECHNICIANS

BAROMETRIC PRESSURE. IN. HG l.Cj. 5 STATIC PRESSURE, IN. H 0- I • 71Z
SAMPL I NG TRA I N LEAK TEST VACUUM. IN. HG I~

SAMPL I NG TRA I N LEAK RATE. CU. FT ./MIN. 0.006

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

-.:::::- P I TOTS. PRE-TEST REAGENT BOX NOZZLE ~-b DIAMETER • \ 'l..b

~ PITOTS. POST· TEST METER BOX t\-\,-\ TiC READOUT S

~ ORSAT SAMPL I NG SYSTEM UMBILICAL '=\,-0:,0 TiC PROBE "\'- \ \

\-0 -
~TEDLAR BAG SAMPLE BOX ORSAT PUMP

~ THERMOCOUPLE @ OF Pc' ~3 TEDLAR BAG -PROBE

FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # Soc

~ 7fok:. ::f '3'"Z-S ~H@ /. 7" C FACTOR "05 -.OS~ \.00

A 7"'4\ METER TEMP 80 STACK TEMP 1a

"10 MOISTURE "2- REF. ~P. i
\<-- .u.~

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (~H). METER VACUUM BOX EXIT STACK LK. CHECK

SAMPLE TIME, READING. (~P) • IN. H'70 TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POI NT MIN. CU. FT. IN. H2O IDEAL ACTUAL OF GAUGE OF OF OF

Pt-'f ";/0 /Z~.OO'2.. ~.-a~ \.07 \·°7 bO '2. - ,+0 fc:.7
IS I~J·ctoS \ \ (.,.z. 2 - ~o 67
:;0 ''-It) .'t07 \ "'b 2- - +D <.:.7
*5 14'1.1..03 \V ~I "2- - 4-'0 Co7

A-B 1oO~ IS€. '30E> ~.1.0 c.." 5 - +5 (.,PJ
IS {t.'7.'2.{U ~ct fi - \J-8 C-,7,

')0 176.0 0 S 70 OS - I 't~ 107
't"6 IB5.ZoS I" 7i. c... - "tB ~~

~_ 'Z.. I'V'.A> /9'1 ·~"3S J. 7Cf 7~ 5' «;3 ~7

IS 2.0'5. ,"oz. 7t-. 'S - ":78 ~9

I 30 L{Z- 5 07 78 5 - (.,0 77
'tS Z.~\.So~ ,It I, 5'0 S - "=:>0 7'0

B· 8 ~Bo/o z. '3 o. <7 '0 5 ~. ~b P., 'S - 100 7/
\s 2.-3£1. Yol 8'Z.- f; - I (.,0 77-
,,30 Z-'1B . 'Lo ~ 79 5 - 101.- 77
~s Z.S 7 . 10 f \.11 Bo I 5 - b2- 79

2."'O""~ Z-,-". OJ( I I

., " - 14 - I '-- .' , I

I I
I

I

I I

;43.021 4-.064- /.01 7'3 1/
VM

(~2 ~H B-57 TM T
S

ENTROPY
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PAR~ICuLATE FIELD DATA

COMPANY NAME GRE-E.NS'fu'KO TN\M.Srri\AL ?LltIf=: t?.5 RUN NUMBER t-\ .. ~ ~ -~

ADDRESS GRE.f:.rJ 5 BoF-D N.C. TIME START l ~ ·.1.D

SAMPLING LOCATION 'lV\\ Sr jU.. ~ \1\1\.1 N AlQI?-- ~~ TIME FINISH l r. :38.

DATE ~.2'S""· B)o TEAM LEADER J~ECHNICIANS
BAROMETRIC PRESSURE, IN. HG 2.'9. 5 STATIC PRESSURE, IN. HZO ". 7'

SAMPL I NG TRA I N L.EAK TEST VACUUM. IN. HG 1&

SAMPLING TRAIN LEAK RATE, CU. FT./MIN. 0.00'0

EQU I PMENT CHECKS IDENTIFICATION NUMBERS

- NOZZL.E y.-~ DIAMETER .\1.e.__ PlTOTS, PRE·TEST REAGENT BOX
__ PI TOTS , POST-TEST METER BOX N-I't- Tic READOUT 5
__ ORSAT SAMPLING SYSTEM UMBILICAL u. • '0'0 Tic PROBE '=t-\l
_ TEDL.AR BAG SAMPLE BOX IB ORSAT PUMP -

THERMOCOUPL.E @ OF PROBE 11-3 TEDL.AR BAG -
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # '7r

i3 - ioz.. ~:r 3 b 9 llH@ \ ·f (.. C FACTOR "0 5r - 0 5 -- ~. aO
A- 7D$ METER TEMP 'Q STACK TEMP '-0

% MOISTURE '- REF. 6,P.
,

DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
CLOCK METER READING SETTING (llH) . METER VACUUM BOX EXIT STACK LK. CHEc...

SAMPLE TIME, READING, ( IIp I , IN. H,O TEMP. IN. HG TEMP. TEMP. TEMP. READINGS

POINT MIN. CU. FT. IN. HzO IDEAL ACTUAL OF GAUGE OF OF OF

h· ~ o/c Z'=>". If C; ~.8€ 1.0; L.o; 7'4 3 ..- S" 7Jo
'S z7'1. ct '1 q iCc> -:) - S.O 1/

~C> L<33 90' 17 5 cv 79
~s '-'t 'Z.. .'60'+ 'i,. £0 'lS - So eo

~,~ -0/0 ~o I • 7 Db '-f - "L.O ~:lz.. ~ - ~'D 'B1J
\C; 3ID'(,I'O I Aa s, - 55 6 D

3t:!l 31~ ./0'1 J Bo 5 - s5 75
is 1~'Z.~ ,£.1 0 -J- l~ c.. - sc;; if':,

B "2. lZO/,..., 3:S1·(..ll~ ~.'9 'SO 5 - '5S 76
I 23hft= \~ J39·518,

.., 1'~)A~1="
4C; I

I

;:z, _ c Itl.n/ "I. ;l-C.

~

~
I.e

I "tt; - .,
J. . - I -" 1 :- .) - :J

I .. ' I I . -

~

I

I I

I I

73. zo.3 4.0/0

V M (v6Pl z
I.D1 19 18
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LADORATORY ANALYSIS Of MOISTURE CATCH

Plent N....e Gee~'Seoe''? T.I-..JDO';>~erL F\.Ar£e~ EEl R.r. • 3~3

SempUng Loc.lIon Co€ill ~G:. n..\\\ r- ~;:, - OuTLET

Oete Received D.te A..elyz.d Reeg.nt 80.(os )

Run Numbe,. IE -I t.\ TE--I~

Run Dete ?ll€> :3j18

R••g.nt ( \-\-zD );
Fin.1 Weight. g. '2.'1B.O 302..0

T.red Weight. g. 3CO.O 300.0

CONDENSED WATER. g. - 20.0 Z.O

SlIIc. 6el:

Fin.1 Weight. g. 7.1(P.O ZI?O

Te,..d Weighl. g. z..c;o.O 2-00·0

ABSORBED WATER. g. 1C&>.O IS.O

TOTAL WATER COLLECTED. g.1 I~.o I I 11.0 I I I

S.mpllng Loc.tlon C.D~ loJ G TA.l\J ~ *=:>-CDTu£.T
D.te Received D.te An.lyzed Re.gent Bodes)

Run Humber rE-7-A 'lE-'Z.8

Run D.te 31 l B 3i1~

Re.gent ( l+zO ):
Fin.1 Weight. g_ 3CO·O 304.0

T.red Weight. g. ~·O 3CO·a

CONDENSED WATER. ,_ C·D 4.0

Silica 6et:

Fin.t Weight. g. C 1? Q Z''tl· 0

Tared Weight. g. 'Z..OO.D 200.0

ABSORBED WATER. g. \~·O I?O

TOTAL WATER COLLECTED. g.1 1'5.0 I I Iq.O I I I
B-59
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LADORATORY ANALYSIS Of t10ISTURf CATCH

Plant Name bec£t-J5BOeo I~ DYSreJ, A;L. PLhIlf f" ;c; EEl A.r. • 3 e0S

Sampling LocaUon ~nj,.JG T/.lo..N'L ~.s - euTL£r

Date Received Dale Analyzed Reagenl Box(es)

Run Numb.,. TE-3A re.-3B

Run Dale ?<lIB 31 18

R.ag.nl ( 1-+z.D 1;
Final Weighl. g. pOb 0 30/.0

Ta,..d Welghl. g. 3(X.:).O 'OCO.O

CONDENSED WATER. g. Co. 0 (.O

Silica 6el:

Final Weight. g. -z..,l~.D 213.0

Ta,.ed Weight. g. 'Z..OO.O 2..00.0

ABSORBED WATER. g.
14.0 13·0

TOTAL WATER COLLECTED. g./ 20·0 I I 2..0-0 I I I

Sampling LocaUon CoA.-n~G Ito.N~ ="= 0 - COTLJe::r""

Date Received Date Analyzed Reagenl Box(es)

Run Numb.,. TE -4A. TE-4B

Run Dale .2ll:1- ~1'1

R.agenl (1-\-z.L? ):

Final Weight. g. ~IC&>.O 306.0

Tared Weight. g. =C:O.O 300.0

CONDENSED WATER. g. I~.O S.O

Silica 6et:

Final Weight. g. ""Z.-13. ~ ZI(P. ~

Tared Weight. g. -z..oc:::;.O ZCO·O

ABSORBED WATER. g. 13.::' leo. S

TOTAL WATER COLLECTED. g.! "2..9.6 I I 2../. ~ I I I
B-60
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LADORATORY ANALYSIS Of t101STURE CATCH

P....t Name G.e.{:JWs B?!kQ \~D~n::A~ PlAT"C12S EEl Aer. • 35CB

Sampling Locallon c.oo..-n 1-...1 C:::. TANk ~~ - CUILfT

Date Rece.ved Date Ana.yzed Aeagent 80x(es )

Aun Number re . f::P... rE-5!2

Run Date 01'9 ...E.ll:L-
R.".nt ( Hill ):

Final Weight. g. 3C.ic.O 308.0

Tared Weighl. g. 3C;C:>.O 3CC·O

CONDENSED WATER. g. (0.0 5·0

Silica 6el:

Final Weighl. g. -z..1~.0 -z..ll.~

Tared Weighl. g. zc;o.O -z.c:;o.O

ABSORBED WATER. g. I~.O I•. '::>

TOTAL WATER COLLECTED. g.1 2.1.0 I I z.'S .S I I I

Sampling Location CoA-n NG Te.tJt. :tt =::, CDTL.E.T

Date Received Date Analyzed Reagenl 80x(es)

Run Number TE -CoA TE--C&>B

Run Date ~ ~

R••genl (~rz...o ):

Fin,' Weighl. g. 3C;O.o .304.0

T.red Weight. ,. 200·0 3CO.O

CONDENSED WATER. g. 0·0 4.0

Silica 6et:

Fina' Weight. g. "Z13·5 21/·5

T.red Weight. ,. 2.00.0 "ZOO .(:)

ABSORBED WA.TER. ,. 13.6 17. :;,

TOTA.l WATER COlLECTED. ,.1 \3.5 I I 'Z..1·S I I I
B-61
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LADORATORY ANALYSIS OF MOISTURE CATCH

Plant Name G~seoe:o I "-J DL)S~ l¥rc PLA>rJf.eS EEl R.r. • 3~~

SampU.., Loc.lIon COA1l~b TA,r-...\\L #5 E-~HfIrQ?i

D.te Received D.le An.lyzed Re.gent 8oxles)

Run Number TE1A. ""IF-: IE:>

Run D.te 3lz..4- ~
Re.qenl ( \-\ZO );

Fin.1 Weight. g. 10.0. 0 -zoo. 0

Tared Weighl. g. WO· O -z..CX-...).O

CONDENSED WATER. g. -7...0 O·U

SlUe. 6el:

Fin.1 Weighl. g. ""Z.-IZ,...S "21 Cp. S

Tared Weighl. g. 'Z..DO .0 ZOO ·0

ABSORBED WATER. g. I"Z.. S Ito. ?

TOTAL WATER COLLECTED. g.1 10·S I I 1'-o·S I I I

S.mpllng Loc.tlon CDA.nl--lS Th+-J t:.. iFe> e. )1..1-\ Ao05.T

D.te Received D.te An.lyzed Re.gent Boxles)

Run Number TE-BA.. TE-68

Run D.te 31zA-: 3124-

Re.genl ( H'Z-D ):

Fin.1 Weight. g. 1C1,.o ZCO.O

T.red Weight.. g. 7.I:::o .0 ZCO·O

CONDENSED WATER. g. -3.0 0·0

Silic. 6et:

Fin.1 Weight.. g. 2-14.0 "'Z..YZ.. (:)

T.red Weight.. g. ZOO.a 2-00·0

ABSORBED WATER. g. 14.0 17... (:)

TOTAL WATER COLLECTED. g.1 11·0 I I 12..0 I J I
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LADORATORY ANALYSIS OF MOISTURE CATCH

P.ant NaM. ~?EQeo I~Ds..:t?reA PwL.. PLA-f£e& EEl R.r... ~E:D :=.
S.mp....' Loc.lIon Co~lo-....\c:. "'-Wk: :t:FS E><..\tAQ5.T

O.te R.ceiYed D.le A....yz.d Re.gent 80x(es)

Run Numbe,. TE~9A TE.--'1B

Run D.le 3\"ZS 3lZeS

R••genl ( Hill ):

Fin.1 Weight. g. 198,0 195.0

T.,..d Weighl. g. 2..DO.O "2.CO·O

CONDENSED WATER. g. -Z.O -S.O

SlIIc.6el:

Fin•• Weighl. g. 2.14.0 2.1L-. a

T.red Weighl. g. -z.a:.::, .0 200.0

ABSORBED WATER. g. 14.0 1"2,.0

TOTAL WATER COLLECTED. g.1 1Z..O I I -'.0 I I I

S.mpllng Loc.tlon CD~n~b T"P.-W \L ~o E.XHAUsr

D.le Receiyed D.le An.lyzed Re.genl Box(es)

Run Number TE-l~ TE lOB

Run D.te ~ 31§

Re.gent ( HzD ):
l q-" 0Fin.1 Weighl. g. 16cP,O

T.red Weight. g. 2.c:O.O 'Z.CO.O

CONDENSED WATER. g. -3.0 -14.0

Silic. 6el:

Fin.1 Weighl. g. 211. 5 "214. ()

Tared Weight. g. 200.0 zoo· 0

ABSORBED WATER. g. \\·5 L4. 0

TOTAL WATER COLLECTED. g.1 6·5 I I 0.0 I I I
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LABORATORY ANALYSIS OF nOISTURE CATCH

Plant Hame C?esEtJspr:gp IN Ql)5re:.A Prl- R...Am-es EEl Rer•• 3e:D,-=::>

Sampling LocaUon ~nt-J·<? TAN"" ~5 P\H-MlGI

Date Receiyed Dale Analyzed R.agenL 80.(.5 )

Run Number T"E--lIA T'E:-116

Run Date "3j2S 3/25

R.lgent ( HzQ );

Fina' Weight. g. lCi'O.D 188.0

Tar.d Weighl. g. zc::x:::,.D zoo. 0

CONDENSED WATER. g. -':;>.0 - 12·0

Silica 6e':

Fina' W.ighl. g. '"2.1~. ~ L.-1'b.D

Tired Weight. g. ZD::.:).O zcx;..::;.O

ABSORBED WATER. g. 13·S ~'O.O

TOTAL WATER COlLECTED. g.1 8·6 I I 3.0 I I I

Sampling LocaUon CoAn .....JG, TAN'- "#=5 Ex..\.-\Al.,15r

Dale Receiy.d Dale Analyzed ReagenL 8odes)

Run Number TE-IZA TE.-IZB

Run Date .3120 ~IZS

R'lgent ( \-\2-0 );
IQ4.oFinl' Weight. g. ICI7.0

Tared Weight. g. 200·0 2CC.(:)

CONDENSED WATER. g. -(0.0 -3.0

Silicl 6el:

Final Weight.., g. GIS. () "Z13.S

Tired Weight. g_ ZOO.O 200.0

ABSORBED WATER. g. 15.b 13·5

TOTAL WATER COLLECTED. g./ g.D I I jO·S I I I
B-64
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LADORATORY ANAlYSIS Of ttOiSTURE CATCH

PI_tN... Gg.££NSPQ?p IN 'CX;;:brel N PLAnfR,? EEl Rer... 6S:::>~

S.mpllng Loc.Uon CD~Y9 IN>.IL #0 F&\A~T

D.te R.ceived D.te AD.lyzed Re.gent 80x(e5)

Run Numb.r IF>I:?A n::--13B

Run D.le "'='\Ye '317(0

Re.gent ( Hw );

Fin.1 Weight. g. "'2.CO .0 Z-cc.p

T.red Weight. g. ZCQ.o 7DO.D

CONDENSED WATER. g. 0.0 0·0

SlIIc.6el:

Fin.1 Weighl. g. 217. . .s 213. 0

T.red Weight. g. ZC:O.O "ZeX)·O

ABSORBED WATER. g. IG. S 13.0

TOTAL WATER COLLECTED. g.1 1""2..·5 I I 13.0 I I I

S.mpllng Loc.tlon Ce::t¥n "-J b ThtJ~ =*.=, Ex~
D.le Received D.le An.lyzed Re.gent 80x(e5)

Run Number IE--14A TE-I4B

Run D.le 31Ve "31&

Re.gent (\±z.Q ):

Fin.1 Weight. g. 19~. () Let=:,. 0

T.red Weight. g. 2c::D. O "ZDO·'o

CONDENSED WATER. I. -5. D -~.O

Silic. 6el:

Final Weight. II. GIl. b 21'=:>. 0

T.red Weight. g. z.co.O 2CO·O

ABSORBED WA.TER. g. \/.0 I~.O

TOTAL WATER COLLECTED. g.1 17.·0 I I le.O I I I
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LABORATORY ANALYSIS Of "OISTURE CATCH

Plant Name Gef"RNS?OPD \ "-l DUSre4 A<...- PL.A-n:e;;, EEl Aer. • 3503

Sampling LocaUon IY'Ic;.' E.U M I t-J A=1Pe.. l".1uer

Date Received Dale Analyzed Roagenl 80x(os)

Aun Numbe,.. Iv1 I - I

Aun Dale 3116

Reaaent ( \±z.O );
Final Weight. g. ·Z..c-1~.0

Ta,..ed Welghl. g. ~.O

CONDENSED WATER. g. -S.D

Silica 6e';

Final Weight. g. 22/.0

Tared Weighl. g. ZOO. 0

ABSORBED WATER. g. G/.O

TOTAL WATEA COLLECTED. g.1 22.0 I I I I I

Sampling Location MIST" E2L.1 lV\'N~e. CX-.)rL..E:I

Date Received Date Analyzed Reagent &ox(es )

Aun Number tv\D-1

Run Date Blrs

Reagent ( \·hD ):
Final Weighl. g. 302.0

Tared Weighl. g. "3CO.O

CONDENSED WATER. g. -Z.O

Silica 6er:

Final Weight. g. "2.31.0

Tared Weighl. g. LJ:::;O·O

ABSORBED WATER. g. . "'31.(:)

TOTAL WATEA COlLECTED. g.' 33·0 I I I I I
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LADORATORY AHAlYSIS Of nOISTURE CATCH

PI_t H••e C2e..t:aJseceo IbJ PQ5IT6.d A< P\-M:i:£..? EEl Aer•• '3'::::D-S

S.mpURg Loc.Uon Ml~r [=;·u Iv\ \N A-mE,. \I\jLET

Olle Aecelved Olle Anl'yze" Aelgenl 80.(es)

Run Number M I-z..
Run Olle ..2J1f?

Be.aent ( \·+z.o );

Finl' Weight. g. =OS,O

TIred Weight. g. 3D:::>. D

CONDENSED WATER. g. S.O

SlUc.6el:

Finl' Weighl. g. Z'Z.? .0

TIred Weight. g. "ZCO.O

ABSORBED WATER. g. 2.::'.0

TOTAL WATER COLLECTED. g.1 30·0 I I I I I

Slmpling Locltlon \'VIlsr 8U Iv'\ I ~A-n::::>e:.. CUTL£r

D.te Recei"ed Dlt.e Anl'yzed Aelgenl 60.(es)

Bun Number MD-Z

Bun Dlle ~

Be.gent ( HW ):

Fin.' Weight. g. ?£;D. 0

T.red Weight. g. aco·O

CONDENSED WATER. g. D.O

Sillc. 6.t:

Finla Weight. g. "2.'36.0

T.red Weight. g. 7..00·0

ABSORBED WATER. g. 3B.D

TOTAL WATER COLLECTED. g./ 36·0 I I I I I
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LABORATORV ANALVSIS OF "OISTURE CATCH

Plant Name C--£JlfJ>l:?B::f'O I~CL:Q1"lCA e-<-=~ EEl Aer. • .3.503
Sampling L.caUon 1'v\15\ e.uY\\\.J~e- 1"-lLe:r

Date Receiyed Date Analyzed Aeagent B.xles)

Aun Number ~1'3

Run Date 2U-
Re.gent ( \..h.o ):

Fina' Weight. g. 320.0

T.red Weight. g. 300.0

CONDENSED WATER. g. 20·0

SUlc.6el:

Fin.' Weight. g. 7...Th·S

T.red Weight. g. ZCO·o
ABSORBED WATER. g. 'lie.S

TOTAL WATER COLLECTED. g.1 4,.5 I I I I I

S.mpllng Loc.Uon "1\21 IaJl:.I\'~ Ct.2rucx
Date Receiyed Date Analyzed Reagent Box(es)

Run Number ):1)0-3

Run D.te ~
Re.gent ( Hzl) ):

Fin.1 Weight. g. 311.0

3 CO· 0
,"

T.red Weight. g.

CONDENSED WATER. 0- I\.O

Silica 6el:

Final Weight. o. Z?~.S

Tared Weight. g. zoo. 0

ABSORBED WATER. g. 33·S

TOTAL WATER COLLECTED. ,_j 44...5 I I I I I
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LABORATORY AHALYSIS Of nOISTURE CATCH

PI.t H8M. G:ef;£NseP?Q IN PC?5Ud P1- Pw:::.-rx:es EEl R.r. • 3EP==-
Sampling Location Mls"- §.<I M\ N A--Tbe l"-lu2r

Date Received Date Analyz.d R.agenl 80x(e5 }

Run Numb.,. MI~4-

Run Date .MB.-
Reagenl ( Hz.Q );

Final Weighl. g. 3Z? 0

Ta,.ed Weighl. g. =CO.a

CONDENSED WATER. g. GO.O

SlUc,6el:

Final Weighl. g. "2.~.S

Ta,.ed Weighl. g. 7.OD.0

ABSORBED WATER. g. ~.S

TOTAL WATER COLLECTED. g.1 5J.'S I I I I I

S,mpllng Location MI~r eu N1 I j..,J A n:::>e.., CX-..:Jn..cr

Dale Received D,le Analyzed Reagent Boxles)

Run Humbe,. lv\O -4-

Run Date 3/19

Reagenl (\-\ z-O ):

Final Weighl. g. 318.0

3S(:)·a "

Ta,.ed Weighl. g.

CONDENSED WATER. g. 18.0

Silica 6et:

Final Weighl. g. 22-4. ?
Ta,.ed Weighl. g. 'Z.CO·O

ABSORBED WATER. g. 1A·S

TOTAL WATER COLLECTED. g.1 4z...S I I I I I
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LABORATORY A"ALYSIS Of nOISTURE CATCH

Plant N8m. <?ec£kl?Bf?ep 1'>..Il:::X.2:;'W N.-- PL.p:rfH?S EEl R.r.•~3
Sampling LocaUon (Cf.O\D b1G TPrN 'L :;;:- (p MI51 e.-UIV'\IN~ COTt£T"

Date Received Dale A..alyzed Reagent Boxles )

Run Numb.r !'ItO· 2A MO-~B

Run Dale 31710 "3IZJ.o

Reagent ( illD );

Fina. Weight. g. \ CCb. D IqS·O

Tared Weight. g. 'Z.Q::::l.o ZDo.O

CONDENSED WATER. g. -1,::>.0 -L·O

Silica 6el:

Fina' Weight. G. 7.'-Z.Ct:>.O z'3Z.S

Tared Weighl. g. -Z-CO.O ZOO. 0

ABSORBED WATER. g. W· O 3Z.oO

TOTAL WATER COLLECTED. g.1 \ \·0 I I "30·6 I I I

Sampling Location~I--J~ TAN \C- #'(p MiST eu M'.-.JP>.;~ coR..K:.T
Date Received Date Analyzed Reagent Bodes)

Run Number MD-CoP. ",",,0- CoB

Run Date ~ 3)Z{p

Reagenl ( \-tzo ):
Final Weight. 9. 1'16. D -z..oo.o

.'
?DO.O z.t::;C;.OTared Weight. g.

CONDENSED WATER. 9. -':).0 0·0

Silica 6et:

Fina. Weight. 9. Z'32.D Z.3~·S

Tared Weight. g. =zoo-a 200.0

ABSORBED WATER. g. 32...() 3G:>. S

TOTAL WATER COLLECTED. g.l 21.0 I I 3<:c,.5 I I I
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LADORATORY ANALYSIS OF nOISTURE CATCH

Plant N....e G£f£.NSecrp \~D,,;;xSroe<-.. R..A:rf;e:;. EEl R.r...3503

Sam,llI.g Location Cc,on1 Nb 'WL .#to MI2T SUtv"'l 1l..JA-~ ourLer

Date Received Date Analyzed ReagenL 80.(e5)

Run Number MO-/A MO-iB

Run Date ~ 3!Z4:>

Reagent ( \:UP ):
Final Weight. g. 1'1':>.0 COl. 0

Tared Welghl. g. 'ZCD.a 7..00·0

CONDENSED WATER. g. - ~.O ,.0

SlUeI6.,:

Final Weighl. g. ZZl. S "Z 34· 0

Tared Weighl. g. :zpo.o '7.,CX.::J.O

ABSORBED WATER. g. 'Zi·S ~.D

TOTAL WATER COLLECTED. g.1 Zz. .t=:, I I 4-1.0 I I I

Sampling Location

Date Received Date Anllyzed Reagent 8od.s )

Run Number

Run Date

Reaoenl ( ):

Fina. Weighl. g.
-'

Tared Weight. g.

CONDENSED WATER. g.

SHiel 6el:

Final Weighl. g.

Tared Weight. g.

ABSORBED WATER. g.

TOTAL WATER COLLECTED. g.1 I I I I I
B-71
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ENTROPY
ENVIRONMENT "LISTS INC

POST OFFICE BOX 12291

RESEARCH TRIANGLE PARK

NORTH CAROLINA 27709-2291

919-781 -3550

\ 0 t= 11

REQUEST FOR ANALYSIS

JOB NAME :_Ot__r~_---.;Pc__~_'..;..(__3503
PURCBA..St
ORDER I---.;;.--=-----

\

UBQRJ..TORY: "R T =-_.;..i.-.......;;;,__-J.:..~--:--::;..:.=.;.~ _

DATE SA.'1PLES EXPECTED DATE
k'ERE TRANSKI7TED: 4! I 18Ce OF RESUL!'S:

J I ----------
SA."fi'LE MATRIX: _

TYPE or ANALYSIS REQUES~D:
--~---:'---;,,---'~~--~~~-----

lMPlt.J.~ER.. I CoNiAlklS -rHE '1<1 "-1SE
. -

SAmPLE" IKU~ I ~N I '3ASIS==- oJ- oJ) 0

§ I TE 0 JA IJMPING,S<. l No..OH I Cr--1 ~ 4 :I.e.-V J-orCr'f
r 2- I TE· JA I .. 7- No1J~ I I1/l> (I~

~
..., I TE· IA I 01 3 AJo1JH I:::> , r

G; 4- R I TEo JA I,8=1DN l="IL'TB<..RES~ ICPk eli
Cl 4- F I TEo lA 'I TEFLoN FILTRATE" I Cr-tCc

~ 5 I TE'"o ZA I, MPIN.~e:R... Ncll)~ I <;,-r::--t TC P.J.e..r CT

~ (p I TEo 2A ,
" 2. Nu-oH I I II

cq , I TE· 2A , " S NaO~ I ( I

G, B -1\ I Ie' 2.).. I TEFL.ON ~1L.rER, KE&,-t:tif TcV.L.r Cr
~ 8- F I TEo 2A I TEfLON FIL-rl<.fiTE"" , Cri(UJ
~ 9 I TE'SA IIMPCN~a::.... l\}o.DH I Cr;-(o

~ :I.e? fd<... Cr
~ 10 I 1E 0 3A II Z. No. oH I I (

~ I I I TE· 3A II .3 NuOH I I I
n __ '0")



REQUEST FOR AN~YS:S

PURCHASE
ORDER t 3503 PAGE 2- OF \ I

~ 12. - 'R I TE' 3A I TIT LON FIL.TER-RESln.¥" I c.. P& c( .
~ 12 - F I TE:. 3A I T~LDN FILTRf"'ITE: I Cr- -t-(p

'S /3 'It· ot1A I IM'PING,ElZ I (Na.OH)1 (rot" f ~c."P FoR Cr
~ I 4 I TE . .q A I 2. lNoDl-I) I II

Gr I 5 I TE" ' "1 A I I' 3 (J\hOB I (I

G If I TE· sA I IMPtN~BZ I (NwH) I (r+c" t :LCP -FOr Cr
~ IBITE' . 5 A I" 2 (I\XWH) I I (

§ 1<O-F ITt., 4A I TC~LO/'o.! FILTRf\TE' I Cr"tCD

G 1'3 I ~. SA I" 3 U~)I .( (

~ '2...1 I ~'G>A I I~PIIll~~ 1 (NCl.OH) I Cr"''''' ~ I..c.P ~\ Cr
~ 2'2. I TE'·<oA I "'2. (Nc.DtA)1 ('

G, '2.04 - R I IE· (P A I iffLOt-.l ~ IL.n:~..:~E.Ol'bUE" 'I.C-"P FOR.. Cr-

~ 2.~ - 1= I IE . Co A I 'i'"'ErLO~ rILi.'"e.ATC I Cr- ,. c..

~ Z5 I TE' 7A I \MPItJ.~€"R... ReA~~ I CI~ ~ TCP FOI Cr
V ~ ZCc-'R, I TE· l A I ~L.Dl--l ~1l.--n:R... "RE$r1kJf: 'Ie? FOr- Cr

~. '-Co . F I TE· 7 A I TeR.Ct--l FI L'i1::.FIlE I Cr ;- i.o

~ 2.9 I TE", '9A IMPllJf,,€R. 'R~~FN~oHI Cr~ ~ -reP FOi Cr
v% 30-R I T~' C) A 'TFFLON FIl.~"Re=.1'I:llJEI Ie? Fui:... Cr
~ .30, \ I TE, A ~ FI L'i'C..ATE" I G- -r(,

v~ '-1' I TE· SA IIMPlJJ9E'K RE~~lN1OI1I Cr~ t UP For Cr
V G '2.B-"R I IE· SA 1-rEF"LDt-J FIL"T"CR. K~It:uE IL"? 'RlR... Cr-,

G. 2..5', F I TE". 8 A Tert.O~ F-!L.TRrtTt' I Cr--t-'-'

V"G:., 3 [ I TE· lOA I MP1Uf)~ REA~TWDHI Cr-~ i ICP 'FOr r
vG, 3'2.. -"R I TE· 10 A I '"TtFLON FILTER.... RESrb..1f ICF;:o,.-- CI
~ 32., F- I -rE"o IDA I 'TeR..Q,...., f1.L-~~LC I Cr- ot'-

- B-73

c"rTDr'tDV



liD

P~Q~~ST FOR A~~YS:S

PUR:HASE
ORDER of 35Q;' PAGE 3 OF 1 I

vG 35 I "IE' l'2.A IIMPI,....~E"R. REA~~..,..i.liOHI C(~(.. t ICP FOr Cr
~ 3'" -R I TE' rz.A I'"T"5=-LON ;:-ILTEK....~ESlb.JF ICP FoR- Cr
~ 3Co· F I TE· 12 A I TffLON FILTi<.f\TE I [,:;:c

vG 33 I TE· II A IIMPtl\l~ER. R.EA~eJ¥6H1 Cr-rlt> 4- Ie i?My-
\fti 34 -KITE' 1\ A I T5= LON FILTER. i<.E5rD.)lE :rc"? R>~ C("

C9 34· F I Tc· II A I TEFLDI--l FLL:02.ATC I (\;-<..

v€' 39 TE ·14A I \KPI~~~ Rmbf'N.fW!11 u-K.. of :reP FC1 Cr
V§ 40-"R. I TE· 1-4A I TEFLON FI~~ RES''Duf ICY For Cr

§ LID . F 1 TE· /4 A I \trL()N FILl"kfTLE" I c...r' +(.,

vG,' '37 I TE· l,SA I \MPIt\..\G..~ 'RE~~~HI (.r<. f ICP "R)-l Cl

V§ 3 B - 1\ I T=' l3A i"lEF LON rlLl"8<:... 'R'ESrt:0E Ie P Fa k.. Cr
~ 36 .1= I IE· 13 A I TEFLDN FlL"t~TE" I Cr -j '"' •.

G4/ I IE· J B !11"\P/IIJG:,ER.. \~.J" SPUT D::. I Cf~ f Ie P ~C r
G ~ 7- I IE· IB \I /,,\PI N f)E'R.. 2.~ 5PuT Na.Dti I "
G: .43-R I iE· 1,:) I"TFi=LDt-L ~ILTEg,~~\DJEI 'IC'? FOr (r-
es 43 . f- I TE· l"b I IE'FLO~ Fl~TC I Cr-rlp

G 44 I IE' ZB I'MPu..i",ER. I ~ ~PuT ::DI I U-+~ t"I.e P Y"O' Cr
~ 45 I IE· 2B II~PtNG,tR.. Z. ~ ~'PUT Anarll II

C; 4Lc -f:.. I -rc. ZB I Tt:'""""r-LON FIL~ "RESrbut Ie? Fo~ Cr
~ .t1Co· F I TE· 2B i ICFLDI--I, F'L~f1lC Cr of (.,

r I I s- C ~ C\::; 47 . T£· 3B IlMP, ...E,S2.. I -!. ,:::>PLlT D.I ("-+- 1 ICP F01" r
G; 4 B TE . '33 iI M--tlJbCR.. Z~ ~PuT J..hDH! .'
~ 4CJ -K·I -r:=. 35 I -n=M.OIoJ F[~IU<..~ESlbUEI Ie? For Cr
5 ~CJ· F I IE· 3, B TEF-LON r 1crKfi1'E : G- -t-(.,

G So I TE"' ~ 3 11l..\P'M~ER.. \.E ~f\..ll 1)= I U -1'- of IeP j::<)Y C r
~ s { ~ . "1 B i II'\PI ...G,El':... 2 ~ ~h..17 }Ja[)H i "
C9 52....-~ I IE· 43 ITGLDU ;::ILTCR-~eslD..£1 "Ie.-v ~ Lr-
9 sz.. F I --rE. 4B \ER..O~ Rl-Te.ATE Cr"l'c..

TE I B -rH~l} TE Cr B : ""'~t IMPttJ.':t'R
REItE:,.tNT wAS ~ISTILLE'D H'L0' Tt-iE" snmP~

FRoH HERE B-74 W62-~ CLcANC'b \)p/ MEASuR±;-:> J Rl "'-lSE A'D
,0 :fAR. i \lOU..lM€I). Tt-l-E SAmPLE lJJF75 11-/::

C"rT!:'r'\r"V SPLIT ,AN';:) O.&v:rrj OF /0.'101-1 u...p,.5



REQU!:STFOR ANA:.Y$:rS

PURCHASE
ORDER f ~50;'

~ 53 1 TC· SB IIMPIN~~ \ ~ ~P..IT DI I
~ 54 I TE· 5B IIMf'/N.~~ Z ~e SPuT ~HI

~ 55 -R I TE· 5B I T8=L.ON ~ll.~ ~IOJEI

~ SS . F I TE· SB I TEFLO~ FI Ll:r~_f>l~ I

PAGE 4 OF I'

3ASIS

I (

~ 57 I iE, CoB IIMP,),l,'-,E'l:.."'Z.~ ~IT JJa.Or-j I

G, 58· F I TE·G:, B I TERDN Fn_~ATE" I
~ 5CJ I 'TC ·113 !IMPIf0.4"",EK.. RE,e,.~~,,¥R I
v<? (po I TE· lB Fo:.oNi1h. RI ~5E" J-iaOHl

!

vEJ (p j I TEo 76 FR.lT"R1 N.E.E Nt).o~ I

~ CD:3 I TE· S B !IMPINE,ER. Na.OH I
v€l (p 4 I TE· c B I F~t-:T Ih.. RIt-t&E" ~H I

§ CoCo 0 F I Te' 8 B ~LI"\s.s FILl"R-ATE I
vG (07 I lC· 9B 1\ ""PI"lb,R. N~O~ i
v§ LoB I TE 0 93 ! ~Ni V'- RIt~ Nu.D1--i I

G: 10 0 F 1 TE· '7:e, I bUt5S FtL11<..f'l'TE" I

v~ ]/ I IE" , lO B 1\ 1-\1'1 t-1~eR, JJa.u~ I
~ 72.. I "IE· fOB i F£,ol.l.'\ Yz.. RII-LSE" Nu.OH I
Y6' 73 T€ . to B IH::rr 'RII-LSE' No.o~ I

\3 ]4· F I TE· loB I (;,LASS FILTe..f1TC I
I i I

I ,

uP Fol<.... Cr

Got'"' t IC P FOr Cr
l (

11

Lr-+<- f IC P FoR. C. r
I [

I I

-reP For Cr

I I

:reP FOr Cr
Cr -t-(.oO

B-75



liD

P2QUES~ FOR A~~YS~S

PURCHASE
ORDER t 3S03 PAGE 5 OF II

BASIS

/ )/fiP -t'
l.n I .kC,p JeGr

vf( 81 I TC· i23 I ~12..l' Rl"1S>E Na.Drl

(r

FOI<- Cr

CI

FOr

! I

( I

I(

Cr +Lo

i IeP
G 62· F I TE· (2 B. I ~LASS FIL:rRf>l~ !

I

l.:!3 7/ I TE· II B iFRrr RI~E Na.o~

\!3 7 B - RITE· II b i (;,LRSS FILTE:t;:. RE'SItx..k I

~ 83 I TE· \3 E II MPII..l~eR.. No.OH I C(-+~
\L~ 54 I TE. 13 B IFROt-lT liz. R/t.JSE NaOH I

ICP FOr
, I
!

I I

~ ICPvG 61 Tc' 1"i:B IIMPlI\I~~ No..OH I (l~(.,

V~ B5 TE· '~B I~ Lh R.II..!SE"' NlI.OH I
J (

l ~-9 a.J~) u.- j... :t Cr,fe:-
e r ~& - £er;. ~tL.r:.... t-..... lh<{J

...l.CP RX (r

i f*J (

~\
¥ )

110
I~

,'10 . 2

t10' z..

G: g) f1 o· I !It',\h ""'~E'R. RE~\ JJaDt-j
9' 92.. - MO· J !1E'-L.Qto-.l. ;=tL"T~ I

MO·3

MO·3

I~
""-'

I~

I

! WI P 0), Co uc:t T Cr rtb ~
r: v ttc 1..- (2c~ Id~ ,100<-v~

B-76



PXQUES~ FOR ANALYS!S

PUR::HASE
ORDER 4' 350';' PAGE Ce OF I I

I bASIS

G 97
~ C78

I MO· ~ IIMPIN~E:R... NClOH I 6t 1;:.1 6l'cs Hit ~r r-f, (j)
I MO· 4 I T~LOt--l I=lL.TER.. I to Cr-r(P - 12<:-) ',AW-Q- ,-:::::::' t.l~ ~
11-

vG--9-9-~I-!1-o-'-S-A-':-II-M-P-fN-<;-ER...---N-'o.-OH-1 r;; CD

I I
~ 100 I MO· SA I T~LO~ FILTER. I @ (2')

vb 101 I 1'10· 5B IIMPII\lf=,~ No..OH' C".-rG: -f ICPfzx-rcr
V~ 102 I 110· 58 I FRD~'T y,- 'RINSE'" NwH I (~

V'G 103 I !10·55 lRi..tT 1<.1l.l.SE Na.GP. I tt
viS I04-R I MO· 5B I C;lAo~ ;:1L."1e",,-~D1: ::cc..P FOR.. Lr

~ 105 I MO. cPA I tMPIN~E?R.. Nu..DH I (j-+"- ~ reP ~Or (r

vG 107 I MO· Co B jIMPIN.E.,Ei2... IJu.OH I Cr"'\"- ~ Ie P FO\<... Cr
Lj3 108 I MO. Co B I~t-\-;- y,- 'R11ItSE Nuot-l I / (

r 109 I MO· (0 B IFRl! RI"-l5E" No..ot1 I I f\.)q

L/G III I MO· 7 A II MPlt>.l~~ Na.oH I Lr~ ~ RP FDk Cr

~/9 /13 I MO.7B II MPIN.~~ Na.Ot-j C(0+(, !- Ie P FOT Cr
~ 114 I MD·7"5 iP;;:.oNT '17... ~1a-u:.C NuJJH I (

\,/G 115 I MO· 7E i FRli' Ru-ts,E ~o.O~ '/ I

I I
I I

/ :: S~ -r FROM HEi<.£
B-77
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liD

P~QUES~ FOR AN~YS=S

PURC:RASE
ORDER f 3503 PAGE 1 OF 11

I 3ASI5

) I

( I

J I

(12

I I

1\

o

I (RJ
I ~)

If)

, AN.C~

, ANO'DE'TANK

II",,\PIt-.L'=1E'R- NQOH

I TrrL.O I-.l ;:: ILLt:R-.

I

(P BI IAI\ll-\ ) bA"n-j

CD 02 IAt-lK , bf\~t{

(C 53 lANK DA-rH

I M~· 3

I !1I' 2.

I MI' 3

I MI' 2.

I MI· 4

I MI·

I MI' I

I

I Mi . .a-'- '

I CD A2

I ~A4

I Co AI

I I L

l'&At..lK Tet9LON ;:: IL..TE'R.. f..,z:) f;r"'" 4 rr:...sfd~1J~
,e :I>

I"ClAN.K. ~4J>.S5 FtLTEK. ~ (? ;-r(p -L r<aj ,"gs#.TcP~h~

I"BLA~K 'DtS-\l~'"L:> H"LO I ~~:E.t j1!)~Cr'

iBLAN.K eLI N Na.Dt-t rQ) (1/'l1P -r- (rn....e,~II.,JJ L

I H CD I 6Ji/. a k - {Jlti~C. ~J/~ LJ:.P
I' ~iVX'// I' O.S

G 117

G J 18

G I r CJ

~ 17..0

G (2.. 1

G 1"2.2-

G ['2.3

G 124

l-£..~ )'-5

"-t L..b j"2."

If( 1'7...1

L-.G 1"2..8

L§(123

)Sf~ C; /?,O

1'7 J8~ § /31

r 13"2-!-=1

G 133
/" i34G

c; 135

G 13Co
r 131'-=\

~ 130



PXQL~S~ FOR ANALYSIS

PURCHASE- ORDER f 3503 PAGE B OF ) I

SAMPLE':;; IKvt-..\. • IKu~ :Q) I BAsrs

- G 139 I ~ B4- I T,A~K I bATH I Cr--f'fe, -tIcP :frC,
I I ,

G 140 I ~ C I IIAl\tK I CATHODE I {(

~ /4/ I (0 c: '2. I TANt:, , CA""~C'I:>E I I 7

Cj 142- I Co C3 I TANK I CAtHODE"" I I'

G I .oi.3 I (OC4 I TAMK I CAiHOJ:)€ I { ,
I

I I I
r \44

I

I rllSi tLJMINmDR WASH~I'-=1 !3.15 If

G I LJ C-
I I I!3· 16 " , I, .-

- G \4(" 13·15 I II I 1/
!

Cl ILl 7 /3.18 I /I I I(

G 1'18 1::'·/8 I " I tI

I I I
G 149 13./'1 I I' I If

C3 ISO i::HCJ I " I II

G lSI 13", I ., I I I

I I I
~/G J57- I 3·25 IBEbINlI.lll\JC" 1.c.:03 I f I.

I\/G 153 3·'2.5 1M IOOLE"
.. I ,',~:O~

yG r ~..a.. I 3·"2.5 I E"ND " I.::> . l~: 07 I I

I I
iSS 3· 13·8(0 ISCRuBSE%. I I

v.:~~llo.lfo-P

B-79



liD

REQL~ST FOR AN~YS!S

PURCHASE
ORDER # 3503

vG: 1e:,O~ ~ I MO S I I
vG1 I ~ J ~ ~ I MO· S I I·,

\I

v§" i (r;3,~ I MO· S I I " "

~ I ~4 <. 'i= I MO· S I I " "

vG 1~5~fl HO·$I I ., II

7~

SF

PAGE_ql--'_OF I I,
I

/ I

11

It

) I

I I

I (

I I

II

I I I
vG I (P ~ I MO, S~ !-pAe:r. self PffW"TTC'f?- R.l~ I Cr T(., - t "Iep fOiC- C. r

- II .., .... C-, ""'0 c:.., I"" I SJ SiTiA~=- ~ICL>E l=Oe.. I CoP Fee. c.r
.., \l' !""'F 'I . ~'- q~ ~I"" t"'E. ..

v-G ICa6~~1 MO, 5'2. I 2 ~

vG III ~~I ,"'10' 52 I " II

l"/G "'I Iv 175(; MO' 5'2_ ""

vc; I75~~1 MO, S2. I " II

5"!h
r~
10- I'

iI

/I

/I

(/

I (

/ r

II

vG, 1l~ I 110· S3

\/G iJB~~1 I~' 53

~ II ~:::.~ I MO· ~3

vG lED-:.~1 Mo· 53

v~ / I 61-:"~ I MO· 53

I Of

i
I "

.~ • I

.. ..

z"C /(

3~ /I

~~ II

5~ If

Cc:t!. II

B-80



-
P-EQUEST FOR ANA:.YSZS

PURCHASE
ORDER * 3503 PAGE 10 OF 11

~ \84<~IMO' 53 I ..

I BAS!S

" I
I.@" 185<~ I MO· S3 I .. Sf .. I I c

~ I B8<~i!1I' 51 I 'Z~ 1/ I If

I .. " 3 r:E I' I
I .. 1/ L1~ /' I

I (

II

I(

It

If

If

Ii I
II I
" I

'/ I

5~

! Il '1

I II .,

I ..
I II "

I Pi II

I 'f '1

V 1~5(~1 MI- 51

I

fART

3 ~ ., 1/

/1

/1

)/

I I
/1

5~

(c~ .'
7~

B~

sF=

"

.'
! 'I

G('"'Z..w<~j MI' 52, I ..

~s ,-C5<~1 M I -S2

I·, /I 2.~ 1/

B-81



1111

REQUEST FOR A~ALYS~S

PURCHASE
ORDER 4: 3503 PAGE II OF \ \

I "RUN -ri' I BASIS-.......
?

If'A~\ .scz..E 3~ STAb,€1 Cr +(p <; ICP Fee. C .....

I 4~ .. Iii$Slo.JEO R::>tZ... Ic..P R:£.C,.r

F'L-~ Fc::lZ- v .. '"

I
,. 5~ ., I I I

I " (o~
" I II

I .. 7"Zh " I II

I .' B~ 'I I II

I ., S,:: " I )1

I I

I I

tt;" 2. !5~1.~ I· 53

./

L@( 2..J3~~1 MI' 53
«

Le:: 21 /( ~ IMI' S3

\k{ LI-z..:::.~IMI·S3

~ W9 IMI'S3

B-82



1.

I ' ,

f~rl-}-:9-=6.Jj"d-· ;l_c~ ~;,o~r-< z~ 0 ,

f -'1 B5:__ -- '1, '17_,_ ;;.:}O (p - _9, &,fo_h>.Q - ---'
/. 11-'-.'1()_I-~;9J=- < 9'p 0._0_7 13.L3__~__,

I'L~I (~D tJ]) u- ~O,O2... i <: ~

~ _~_'iO~_ ~ •.7 ,,_ :1.7'10 r. ,8'1 tZ-L.'1 0

-

1_'1-- '.. ~~~ O.,().J'"..l... _ Ja'(,_t--o.__03--J_z,o, ?>

/-J: _/20 ()J on f--c,./pO 0,07 I ~ • 'i 1

/1. 100 IJ f) <::. i ~o. 02. ~ 2-

7 1 3a~t..I'LJ,QDo ' (".31 :;'0'0

r:. }t..o ~.n:J ~.o a'bO '1~.o

-'1. L30 I 0 :l-Y-L3j-,-~ 0, ';). rz 3r. (
I () v CJ ,oR R~ "D ~~hi'l q. Q

-;-+3 .;lS-_~fL1L;-~,'Zo.o \I ,2." I 2 (,80

:z.~ I ;J_;)..O 0' I I.~ O./'D I :L ~ wi

~~_I) 100 I tv [;> < t- I
- -

La. 02- c.."L i
1

\ II I & 5.1"5tp i ;).17)01~-li-£-:;0-l--S.37--,z .50 I

<:0.00 '- I
-.

).0 I l~"::O Iv/) <t
;CD~ 14,'11, I J900 5".;1D 1?- q L.f 01 .

J-.1_
'I

~- ~- , :

3~ 10D I ND c- 1_ .e.o. 0 z.. I <:2- :'
i

'J, 41'f~_~~/O S"3)..c)33 '55"~ '1," 3 i
")

I ~.O2..
I

J-'f- It/{) Nj) 1<'1 <-'2,..
'I
Ii

~J Lf57 1 h.' 'i .5:1°00 ri/.3~ 1-f/70
'-

J-t. IOU fJD -<-1- <-DJ 02.. I <::.. 7~

1.2
7 ]01 ¥. "1-_(,(~~o_ 8,'1'1. /,270

3</ I If' 0 Nj) <:: I I ~OJO,- <2-
I _

-~--

I I

IJ () Q ( )Cr+6 AND Cr~ICP DATA, GtEENSBORO INDUSTRIAL PLATERS
# 7e~' e.~ = (),()( #tI'}L

c.-..,.b' ,
_N -_ tJ C) ~ _ /+.P PL_l- cAB /,.. 'E-

I-----U()\~

t;o

-- l'.I.---
· if:, /~r' _

_r;o__



110

_ 1 0, 1. I J.f ,

~
j ~.O, I L2.=> O.Ob ~o

-1-Z_L.'>:.- 3J ~oo J7.30 35"80
__J __ I" t> 'L.~ <0- o=< <3
o I C).50 2~ :)J tiC; 'I '-let
_>-~~.b/3 1_'i.7~ <O-O~ c 8

3;<. bI '7t'~r. 3 +
-:-~i~_z-, I

I

B-84



-

r;.. _7 7, 135"" i l).O/~ I.~:L ;<0_02, : <:";2.,7

, ik': >",o! 1.'-17 tif 5,5>a; ~S2r

77 3Co7 I 11>~ ,3/-1'-/0 '/,6'j . 3>{;.o
f-1; I I S- ',#J I 0 () I / ) 0'1() 9, 3~.. I 0 70

y! qS- I b.t>!7, cg.~7, 0.05 LI/8
S- fz. 50: /,;i.q, 64-: 5,/0 S;-/o

r:3: 3gS-: 0.0<1 f' ,g. S- O.Ob 2.,3 , I
,\~/fJ r'1: 12~ ,'30,1, 3

J
7QO '31,£f4 ":>1C:>O

YJ': 2.00 : IV i) • ~ c2.o <"O,DZ- <. l.f
:;- I V, ' ~ l> I 1,;- 0 i 7 5' 10,3 ? 5' 2.0

: --- I ,.,

I® f7 : 3~r tJ1:>! < q.o 0.03 /1.1
\b\! %&- 17Ce, I~. l..'!! 3) ~/o ICf,fa5 3470

",<6 E'er 2,0S- tV O. I L tR. L <0, 0~ 4. I

s;- 'r() 5" 0 1 (), ~ , 4 B 7. 7u ~ ~ ~
I t '-9l~--,os-l/( 0> I, ~0'23. ! I,/I:L ~7Z-

1- :- =~jT~;,,-:ITiTI(O~O-1~:~i l-;~~O~
I I 7'1~.u_50. ;··-I------j- O_~D2-..! I, B-1
~-- M02+_ PflloS5"'" IO.~/St' __, (;07(,_.j./~.Q.~_!__~85" I

l=~-MOl\j -=~~1 ro~c;.- i';7Tr"Y30~1~~~~--1~~-
'~ __2_~ _ _ yK"" __!?. :. _.. _;_. .__ ..J_p-O~~--l.-~---.
:-'_j' _Ll~._3€5":'"_! z..~'il! 1"2.,__~ ';'>~33 ; g9 L
, J'10~r.: _ _ Id'VL40 _ ";1) ... ..(o.J/_!<:o,o~t c._I.
' __.._ pi. I vlJ 3~~ _ ~ p._.:"'! 3.4/ : <: D,02-_J_ t, 7.J
: t:1t>.5'?j' __ (./t-j 13_0 ; s. t{f..~ 707. i 5.. 8~1, jS"7. _
_ ._.~_. --/ul.1 ISO :tJ,o :L /.~ ~<"o~o:Z_~~3_
_:>0. __\. (elv.!_ 5"0 I D. I er:_ ~. S- o.~('_+--"2" )

,. foIlDtDA-j _ 1'.J:i 5.35"':.\ 1-. S-y._, J3 ~o ;;.?~---l/~' {; !
I I - -' .. 'I

_ 5'0 ; Io._'_; . .so _I o. '2~ /tJ.; J~.1 ,<::'0.02. :<:.;1..,0 _

.. .. ] _(~_7. i3:SC. J 6. OJ7J 5.70_1 D.D~__I_", 7. I
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TABLE 1

NAA Of Cr In Filters And solutions

Sample Descriotion uqrams Cr/sarnple

G93 1.634 ± 5.1%

G94 1. 451 ± 4.2%

G95 0.988 ± 9.5%

G96 0.352 ± 8.8%

G91 0.941 ± 9.8%

G92 1.839 ± 2.5%

G97 1.742 ± 6.4%

G98 0.294 ± 14.7%

G99 1. 844 ± 4.6%

GI00 0.591 ± 9.6%

Gl17 5.931 ± 1.9%

Gl18 1.314 ± 3.7%

Gl19 11.946 ± 1.2%

G120 0.380 ± 12.5%

G121 5.788 ± 1.8%

G122 0.371 ± 12.6%

G123 8.774 ± 1.5%

G124 0.276 ± 15.0%

G125 0.261 ± 20.0%

G128 0.063 ± 20.0%

G129 20.691 ± 0.5%

NBS SRM 1084 102.25 ppm (100.0 ± 3.0 ppm)

NBS SRM 1084 102.33 ppm (100.0 ± 3.0 ppm)

NBS SRM 1572 0.807 ppm (0.8 ± 0.2 ppm)

NBS SRM 1575 2.580 ppm (2.6 i 0.2 ppm)

NBS SRM 1575 2.630 ppm (2.6 ± 0.2 ppm)

NOTES: (1.) 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.

(2.) The Chromium Standards used in this analyses are Environ
mental Protection Agency Standard No. SPEX Ind., NCSL-l,
Lot No. 182.
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NOTES Continued

(3.) Other elements easily detected in the filter samples were
Hg, Cd, Sb, Br, Na, Ni, Co, Fe, Se, Zn, and Sc.

(4.) 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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APPENDIX C

SAMPLING AND ANALYTICAL PROCEDURES

C-l



110

C-2



DETERMINATION OF HEXAVALENT CHROMIUM EMISSIONS

Samples were collected using an EPA Method 13-type impinger train, and

Method 5 sampling procedures, as described in the Federal Register* or

particle sizing equipment (see section on "Determination of Particle Size

Distribution"). These samples were analyzed for hexavalent chromium using

the tentative method "Determination of Hexavalent Chromium Emissions from

Stationary Sources" (dated December 13, 1984) by digesting in an alkaline

solution and assaying with the diphenylcarbazide colorimetric method.

SAMPLING APPARATUS

The EPA Method 13-type impinger train used in these tests met design

specifications established by the EPA (see Figure C-1). The sampling

apparatus, which was assembled by Entropy personnel, consisted of the

following:

Nozzle - Stainless steel (316) with sharp, tapered leading edge and

accurately measured round opening.

Probe - Borosilicate glass with a heating system capable of maintaining a

minimum gas temperature of 1210 C (250oF) at the exit end~during sampling.

Pitot Tube - A type S pitot tube that met all geometric standards was

attached to a probe to monitor stack gas velocity pressure.

*43 FR 11984, 3/23/78 (Method 5) and 43 FR 41852, 6/20/80 (Method 13).
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Figure C-l. Method 13-Type Impinger Train.
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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 1.50 C (50 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

1.50 C (5 0 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 O.lN sodium

*43 FR 11984, 3/23/78 (Methods 1-5).
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hydroxide (NaOH) 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-l. 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 cm (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 200 C (68°F) or less.

During the sampling, stack gas 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 placed

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 O.lN NaOH and this rinse 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 O.lN 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 O.lN 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 O.lN NaOH and

these rinses were added to the container.

Container No.5 - A minimum of 200 mL of O.lN 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. In 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 Na2C0
3

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

K2Cr20
7

was dissolved in water, and this solution diluted to 1 liter
+6(1 mL = 50 ug Cr ).

Potassium Dichromate Standard Solution - 10.00 mL of K2Cr20
7+6stock solution was diluted to 100 mL (1 mL = 5 ug Cr ) with water.

Sulfuric Acid - A ten percent (vjv) solution was made by diluting 10 mL

H2S04 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.
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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

constant 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-l through Mo-4 and MI-l 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 chromium 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 Plasmagraphy

(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 O.lN NaOH and (2) an

unused Teflon filter were prepared in the same manner as the samples described

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 mL 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 H2S04 ,

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 1-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

+6the absorbance of the sample exceeded the absorbance of the 100 ug Cr

standard as determined during calibration, the sample and the reagent blank

were diluted with equal volumes of water.

+6
Check for Matrix Effects on the Cr Results

+6
Since the analysis for Cr 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

+630 to 50 ug of Cr . Then both the spiked and unspiked sample aliquots were

readied for measurement as described in the previous section.

+6The Cr mass, C , in ug in the aliquot of the unspiked sample solution
s

was then calculated using the following equation:

As
C = C ----------s a

Where:

C = Cr+6 in the standard solution, ug.
a

A = Absorbance of the unspiked sample solution.s
At = Absorbance of the spiked sample solution.
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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 was

calibrated using an energy source with an intense line emission 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 om 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

+6measuring wavelength. For both the blank and a 50 ug Cr standard solution,

the spectrum was scanned between 530 and 550 om. 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 mL, 10 mL, 15 mL, and 20 mL of the working standard solution (1 mL = 5 ug
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+6Cr ) were added to a series of seven 100-mL 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, K ,c

was calculated using the following equation:

K = 5c

Equation C-2

Where:

K = Calibration factor.c +6
A1 = Absorbance of the 5 ug Cr standard.

+6
A2 = Absorbance of the 10 ug Cr standard.

A
3

= Absorbance of the 25 ug Cr+6 standard.

A4 = Absorbance of the 50 ug Cr+6 standard.
+6

A
5

= Absorbance of the 75 ug Cr standard.
+6

A6 = Absorbance of the 100 ug Cr standard.

Spectrophotometer Calibration Quality Control

The absorbance value obtained for each standard was multiplied by the

K factor (least squares slope) to determine the distance each calibrationc
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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+6 .Total Cr 1n Sample
+6The total ug Cr in each sample, m, was calculated as follows:

m =

100 K AF
c

v a

Equation C-3

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.)

v = Volume in mL of aliquot analyzed.
a

Average Dry Gas Meter Temperature and Average Orifice Pressure Drop

The average dry gas meter temperature and average orifice pressure drop

was calculated as described 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.

Cr+6 Emission Concentration

+6The Cr concentration in the stack gas, C (g/dscm), dry basis, corrected
s

to standard conditions was calculated as follows:

-6
Cs = (10 g/ug) (m/Vm(std))

Isokinetic Variation, Acceptable Results

Equation c-4

Isokinetic variation and acceptable results were calculated as described

in Method 5.
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DETERMINATION OF TOTAL 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

sizing 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 "EPA 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 established 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

+6EPA Cr 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 sample 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 Liquid Process Samples

Initially, a representative portion of the prepared impinger or liquid
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process sample (50 or 5 mL, respectively) was analyzed for hexavalent chromium

+6by the EPA Cr 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 below the 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 standard.

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 standards were similarly sealed in identical

vials. Sets 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).

Emission Calculations for Total Chromium

The total chromium emissions, C (ug/dscm), were calculated as follows:
s
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Equation C-5

Where:

C = Stack gas concentration, g/dscm.
s

m = Mass of Cr in residue and impinger samples, ug.
r

= Mass of Cr in residue and NaOH blanks, ug.

= Mass of Cr in filtrate solution (Cr+6) minus blank, ug.

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, C (ug/g), was
o

calculated as follows:

C = (m - mb)/wt Equation c-6
0 s

Where:

C = Concentration of chromium in process sample, ug/g.
0

m = Mass of Cr in process sample, ug.
s

mb = 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, Cl (ug/mL), was

calculated as follows:

Equation C-7

Where:

Cl = Concentration of chromium in liquid sample, ug/mL.

m = Mass of Cr in liquid process sample, ug.
s

2 = 2.0 mL aliquot analyzed.

Vf = Final volume if a sample is concentrated, mL.

V. = Initial volume of sample concentrated, mL.
J.
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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. S. 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 used. The Andersen impactor uses 6.4 cm (2.5 in.) diameter

filters. A right angle nozzle/preseparator was attached to the front of

the impactor.

Condenser - A moisture-removal device capable of maintaining a

temperature less than 20°C (68°F) and an attached thermometer to monitor

temperature.

Temperature Gauge - A ChromeljAlumel 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 1.50 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 (400°F) 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 (4000 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 attached to the front of the impactor.

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 was checked at the dry gas meter for 1 minute.

If the leak rate was less than 0.6 liter/min (0.02 cfm), the train was

*43 FR 11984, 3/23/78 (Methods 1-5).
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Loading Sequence
Ring Cross Section
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Lowest #B Filter
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Figure C-2. Andersen Mark III Cascade Impactor Loading 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 O.lN 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 O.lN 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 analyzed 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 O.lN NaOH was used as the reagent only 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 a glass fiber filter, O.lN NaOH in the

first two impingers, the third impinger dry, and silica gel in the fourth

impinger. See Table C.l 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 Register*. 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 Apparatus and Procedures

The EPA Method 13-type impinger train used met design specifications

* 43 FR 11984, 3/23/78.
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TABLE C.l. SUMMARY OF SAMPL lNG IRA INS USED

TraIn DesIgnatIon
DurIng In Implnger Number

Date Test LocatIon Type of TestIng TastIng DescrIptIon Reagent FIlter of Runs

3/18 TMk 15 Exhaust Duct Methods Development A #1 NaOH Backup Tef Ion 3 PaIred
~thods Development B #2 H2O Backup Tef Ion

-

3/18 Tank 16 MIst ElImInator Inlet Standards SettIng A II NaOH Backup Tef Ion 2
Tank 16 MIst ElImInator Outlet Standards SettIng A II NaOH Backup Taf Ion 2

3/19 Tank #5 Exhaust Duet r"ethods Development A 11 NaOH Backup Tef Ion 3 PaIred
M'3thods Development B #2 H2O Backup Tef Ion

3/19 Tank 16 MIst ElImInator Inlet Standards Settl ng A #1 NIIOH Backup Tef Ion 2
Tank 15 MIst ElImInator Outlet Standards SettIng A II NIIOH Backup Teflon 2

3/24 Tank 15 Exhaust Duct r"ethods Development A 13 NaOH Backup Tef Ion 2 PaIred
Methods Development B #4 NaOH M5 Glass FIber

3/25 Tank IS Exhaust Duct r"ethods Development A 13 NaOH Backup Tef Ion 4 PaIred
Methods Development B #4 NaOH M5 Glass FIber

3/26 Tank 15 Exhaust Duct r"ethods Deve 1opment A #3 NaOH Backup Teflon 2 PaIred
Methods Development B 14 NaOH M5 Glass FIber

3/26 Tank 16 MIst ElImInator Outlet Methods Development A 13 NaOH Backup Tef Ion 3 PaIred
Methods Development B #4 NaOH ,.,5 Glass FIber

- -



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 O.lN 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 litmus

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 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".

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 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 O.lN 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 O.lN 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 O.lN 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 O.lN 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 O.lN NaOH 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 EIllissions".
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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. Approximately

200 grams of silica gel was weighed and placed in the fourth impinger. One

hundred (100) milliliters of O.lN 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 O.lN 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 O.lN 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 O.lN NaOH

and this rinse was added to the container for shipment to the laboratory.

Container No.5 - A minimum of 200mL of O.lN NaOH 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 ttDetermination 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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CALIBRATION AND QUALITY ASSURANCE DATA
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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 equipment 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 to 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 to 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. The 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 the laboratory from each field use.

Dry Gas Meter and Orifice Meter - All Entropy meter boxes are
calibrated upon 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.

Nozzles - 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 ~strument is adjusted until
it is in the acceptable range.
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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.
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CFM F'T3 OF' MIN. IN. Hz 0 FT3 OF

L+.')).<) I (PC? I /O:c:>c.) I !j':5-0 I4-.;( 4 ~ I ":;..<;,

4 . 3\0 I (" q /O:O~J I,>') .....-0 1...1 ,.:1 ':l.,!", I '-:f."7-

~. fan I C,9 /0 •D~ .;;l·10 y. ~-rO I ff~

Y·739 I ((") q 1/0.;"-"0 cJ· 10 I s,:.-. ~I J..-I <if"~

I I 3 .oof-! ~ q /0:".,,,,,, 4·YO II ~.~4L)1 y"f-

I,!). .~ 1-+.1 ~ ~ Ie) : ,., '" IA'S;:-U I r /l Q'~41 'Iv

I I I
I I ·1 I
I I

I I I I I

I-
-, .

It - 460) • i I •

• c!s I
! .. V

~ as AS_

Yes • Ve~ • t:c • 460~ .. ~b

V
d

• tt~ - 460) • IP
D

• ~K/l~.6)

NOMINAL ME7ER SOX M-~ERING SYSTEM
Fl.OW
RATE: Fl.-OW ORIFICE

-- RkTE FACTOR
(QJ (Qo ) COEFF'. L H @

CFM CFM (OF) (yo) IN. H 0z

I I II. 60 ~ r II. S II

I II . .00 r'1 I\. s 8'&

I 11. OI-z.S I I. ~CJID

I I J. 0 I sz.. I I. S '1 '1

I 1'.01 t:z.... 1 }.u41, II. £) 1"3(, I J. ~ 3 '1

I I I
I I

I
I I I

AVERAGE 11.0 1\ ~ I J. l.. o'b'

D-8_... 11-- "'"" _... ,



CALIBRATION BY: T. m9Q'Yd- reP METER BOX NUMBER:

OATE: 'l-s=- f- S- BAROMETRIC PRESSURE (pB): '2..9·.f- IN. HG

*OATE: *BAROMETRIC PRESSURE (p ): IN. HG
B

STANDARD METER NUMBER: /C'I 70 s:? COEFFICIENT (YOS t: ,91'12

NOMINAL. STANDARD DRY GAS METER METER BOX METER I NG SYSTEM
FLOW

GAS ORIFICE GAS TEMP.
RATE VOLUME: TEMP. TIME SETTING VOLUME

""- (Ves ) (Tosl (Vo ) (Te )
( Q) ( e I ( t. HI

CFM FT3 OF MIN. IN.HzO FT3 OF

D·t 4- ./J) ~¥ /0: vo 0·50 J.J. • I ':; ::J.. ~;;..

4.I;l..o bY' 10 'on (") . ~(") LJ..)"~ 'ill

O. F
~·~~~I (.,y 10 : r"}", :;'·O() Y '4~;L x:>
Y·,).7-"". 0Y II': on .z .00 yo. 4')(0 ~'+

J~. ~~"" (.,v 10: 00 1./... S;;o /'2..,·'3)0 10
( .. Z--

1'J. .9 ~~ "x- 10 :DO ~'Kf) l\.~~~ '1 I

I
I

NOMINAL METER BOX METER I NG SYSTEM
FLOW
RATE FLOW ORIFICE- RATE FACTOR
(Q) (QD) COEFF. t. H @

CFM CFM (OF) (yo) IN. HZ 0

Off o· f~f:(( 13. 0 1(, /.QoQf I-b w
().L.( u 7f 3.u'Z-f 1_ 0 /2"1 f.{r;2-~

Orf
o· ?z.ur (p.ot.(- f 1·005y /,(,of.(

o. 8'1 ~9 G. o~q 0·9 ?9C1 '.'0 ')
1- ~ t·"?3J Iq. 4r '"L- o·CfQ'fo ;. -s-s-~

{. ZlZ,Y- 'j.l{-1.-( o,q'f2~ (. oS f-

[t + 460) • J2O.OJ17 • 4H • d.
4~@ • P

b
• ltd + 460) Y • '"ds d.

y • v • It + 460) • P Iy • d. d. d b
• d V

d
• lt

ds
+ 460) • IP

b
+ 4H/lJ.6)

1/.5'~:S"AVERAGE I. OC 2. J

D-9

ENTROPY



1111

METER SOX NUMBER: N -I 0

..~
OATE:

*OATE:

BAROMETRIC PRESSURE

*BAROMETRIC PRESSURE

STANOARD METER NUMSER: tOI =ZO~J COEFFICIENT (YDS l: 0.5542.-

NOMINAL STANDARD DRY GAS METER METER SOX METERING SYSTEM
FLOW

GAS ORIFICE GAS TEMP.RATE VOLUME TEMP. TIME SETTING VOLUME
'- (VOS ) (TDS ) (VO ) (TO)( Q) ( e ) ( 11 H)

CFM FTJ OF MIN. IN.HZO FTJ OF

4.~~l I ~4 10.0 0.5 I 4.rz.1 I ts;
4.1"'2-'1 I CP4 lO.O DS I 4.1(00 70
BAtB I CD4 10 .0 2.\ to.tl\ I &8
8'+1'2- &4 \OD 2.1 I 9·42'1 -,0

r2..'1171 04- 10.0 4.R I \'z..~\ I 57
\2~1 ~ 04- \0.0 -4.8 I 1'Z .("7.,\ ~$'

I I
I I
I I
I I

METER BOX METERING SYSTEM

11 H @COEFF.

ORIFICE:
FACTOR

FLOW
RATE
(Qol

NOMINAL
FLOW 1------.-----..-----,-----1
RATE

("Ql

CFM CFM (OF) IN. H 0
Z

0,'{-3

cJ,rc;

I. 2 q

b ( /

b.t
I 9,;'

[

Ct +4601 ·el 2

• ds Jy • V
d. ds

y .d

y • V • (t + 460) • P
ds ds d b

AVERAGE

I I
),0021 1.0"3

D-IO

ENTROPY



CAL.IBRATION BY: ;. 0'\ c»OMA leD METER BOX NUMBER: A! - JLL

STANDARO METER NUMBER: -J''-'=O~! ..I.r..;;;;O;..,l>.....s:_ft--__ COEFFICIENT

DATE: oJ -IS -8.6

*DATE:

BAROMETR I C PRESSURE (pB): ,;J 9'. ~ IN. HG

*BAROMETR I C PRESSURE (PB) : I N. HG
O

• q7 ~() €J
(yos): 0-:98 yO

NOMINAl. STANDARD ORY GAS METER METER BOX METER I NG SYSTEM
FL.OW

GAS ORIFICE GAS TEMP.RATE VOL.UME TEMP. TIME SETTING VOL.UME...... (Ves ) (ToS ) (VOl (To)( Q) ( e ) ( tl H)

CFM FT3 OF MIN. IN.HzO FT3 OF

O.'f
bO,I"\"+. (" t.l 10 :Dtl o'YO l..j • :J.Li4 .- ?- Cf

LJ • 12. cr;- t 9 /0;00 !) . _\t') /.+./Cf7 >:fer

0.8' 0" :LS") l.,Cl. It) :0('") -'. /0 y' .2."c. 't{
~ . ..13q (...'1 /0 :r>i", "':;.Ia .y·:l-g8 ~~

/.;; 1~.G,1<;( ("q In :n", IJ • xt) r;;. . 4 qc., ~G

I ~. \-'1, 0" /() :r?;'l I,(J.~() J~·5';'l: ¥y

I

0.0317 • aM • [ltd' + '&01 • 9J2
lll!f • P • It ~ 4&0) y' V

l> d ds ds

_0

y •
• d

y • v • It + '&0) • p
~ ~ d l>

NOMINAL. METER BOX METER ING SYSTEM
FLOW
RATE FL.OW ORIFICE- RATE FACTOR
( Q) (QO ) COEFF. tl H @

CFM CFM (OF) (yo) I-N. H 0
Z

o.£f (). tnctlf ;. 71ft:,
0, '176'9 ;. 7~"3>

O.~
I 0.9'13'1 ). gOlf

o. 99~&' }. ~o4-

/.-;;.. 1001 ;)... }. ?lf~

loofn< J. 7'1- ~

I
- .

AVERAGE o.Q931/·7&,

D-ll



110

BAROME:TR I C PRESSURE: (pB): V'"t, 1""Z.../ IN. HC

-BAROMETRIC PR.::SSURE lJ'~ ): IN. HC
B ---'--

to 11Q~1STANOARO METER Nl.MB£R: -_...-.........~......-

NOMINAL. S.ANOARC ORY c::.;.s METER I~R BOX METER I NG SYSTEM

F"1..0'o\'
GAS ORIFICE: GAS TEMP.

RATE: V01..~ T'£MP. TIME Si::7TING VOL.UME- (Ves ) [·Os} (Vo ) (To)( Q) ( e ) ( A HI

C;:"M FTJ OF MIN. INoHZO rT J OF

J-. (ocr I toe:! I 19', on I O,~[) I 4-.r1~ I ~?<

4.rro I ~r;( ~ 10' OD I ..... I 4. l.."2,..(p 1- '10. >

ct,~.., I (.,Ct I IO:OD I 2,lO I ~/] ef-b I '/J) "3

4.D~""Vl (,,'1 I JD~oo 2.. I I ~aC/(tJ '/97.

/1..,4;7.,71 bY I to ',00 +.g{) I tZ,1(O' I q-r

{7_ ,7. S' :;-1 (./1 I 10' 00 I ..J- .15 I J."l--~.f-~ WJ[

I I I I I
I I I ·1 I
I I I r

I I I I !

'f • '\" • t: • 460) • 7
.u .u ~ b

NOMINAl.. ~ SOX M!: 1~ I NG SYS7EM
F"1..0,,"

RA7Z: Fl..OYr ORIFICE:

- RAn F"ACTOR

I Q) (Co) COEr;:". t. H @

CFM CF'M (OF) (Yo) tN. H 0z

I 10."'1751 ).&,<to

I IU.o77~~1 ;: u7~
. I ZJ. 9q 5'1 I I. <6'0 7

I C. qq'3~II. (('Qi)

I h.0 0 ts,Lt> I l. //.,7

I 1,·0 0 3"711.7G.C1

I I I
I I I
I I
I I I

AVERAGE: o. qGG.Q I I . 1l\~

I,,
D-12

\



NOZZLE NUMBER: 10 (

-

-

Date Initials Di a. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Averag e

1\ 4 YJ-81 ,~ 1\12- . ll~ ·171 . 11/ ·172- o.{Tz::..
./7/ _/72-

II

08-)1-83 57 _ /70 • /73 ./70 O. /7/
'3 - CO" - 7'7' ..:Tile ./73 ./7:;" ./71 . /7'1 .1711 C? 173 J/

,1 ,~(~4 '1'l'" . \1 3 . \;4- .174 . \1") ·17'- o. l '13 If

1
I)~ O/ 7V f'"/-S"'Ii'i i7M , I) 'I . ()3 . 17~ . ( ") 'I

.3-)~· 1')" A1 f.H ./ (, a/ ./72 ·17' , 1/.. « , 17 () I). I 71J II

to..'23. 8 5 G Me:.. .174 '175 I l:3 .177 ·llb {j.175

2-/~-8ro :f"D€' I ./7~ ./79 .' 710 ·/77 ./7~ (;)·(77
I

I
I

I
I I II

I

! I

I I
I

I I I
I I I I
I I I

I I I
I

I
I I I

I I I
I I

I I I I
I I I

D-13ENTl=IOPY
NVIRONMENTALISTS, INC.



liD

NOZZLE NUMBER: { D3

Date Initials Di a. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

1/-30 -B~ -r-WA- -t14 -/74 . \l.~ ·17z.. . /74 0·//3'11
5T · /72- ./?O . /72

H

8-31-83 . /73 ./72 O./?2
3- '1-Y'/ .:rile . /7:2- . /7S- ./7'1 . /71- ./7~ Cl./73 II '1

~/~/84 ~~ \\t> . \7, . \~> I .llL .! 7:> 0-/7 3 I.,

7- ~- ~ l( TIM ( ) 7 . I> Col . {"} 7 ,I /5 ,/?S 01'/)£91

3~)ff·g) Mt2J.i' I r& '1 ./& 1 , J 7 D I J 7/ . I J I IJ. /70 1/

IO.'Z.3.RS GUc... · \ 7'0 ·175 .173 . 17<0 .177 b·175 I

2-13-8" :r.'1>E' · / 7~ ·/7K ·/75" ./7b ./75 0,177 I

I

I I

I
I I I

I
I

I I ~
i

I I I
!

,
I I

I
I
I

I I
I

I
I I

I

I
I

I

D-14
ENTROPY

NVIRONMENTAUSTS, INC.



NOZZLE NUMBER: I D4

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Averag e

I{-30-81 TLJA .243 .240 .24l .24 I ,24 Z. ~'Z4Itt

Z- 7- -83 PL.o .244 . Z4S ·"'2110 .24(0 ·244 O. Z4S 1/

8-31-83 sT .24'-3 • 2 ~9-" 6'. 2 ~3 "• 2Lf 3 .24'3 .2t,J.-¥

3-i' -,?,/ JIVe , J.'I'I . ,-liS- .1 'It.! ,,-lit" ." '1£ O. '-IIS'/

7~J-'ij'f IIi iV7 .~4l( ~ "'I . 2 4/ .2.'I~ lY.:S 0_ L. C{ (,/ ~

3-JS'~~ ]/)£ , J--~ L, . )-( I , ).)~ . ?-<; 'I • ,).., 5·lI IJ .. )..') & II

1'7- 3o--RS ,)f-T ·249 .J.49J 1740 ' 7.-4-7 .zt'1 G. '-4&
ID.?"3.gS Guc.., . 2.5'2.. . Z.SZ . 2. 'S't ·2.S2- . 2. 'S3 D. zS3-

..-
:z -13-8b j"))~ , 2.5"'1 .25'"8 . '2.58' .2~~ .26ro 0·257

I

I I I
I

I I I

I
I I
I I

I

I,

I I
I I
I I
I I I

I

D-IS
ENTROPY

NVIr::lONMENTAUSTS,INc:.



NOZZLE NUMBER:

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

1/-J0-87.. -nJPr .~4~ .248 . Z4, .Z4b . Z4 9 f). 248'/
2-2-87> jJL () .z.4'1 125 I ,2-50 .25z..- . z. 5Z. C· 25/ "
8-3/-83 57 2~8 • 2 ,!-(p .2'1-10 .2.¥-7 .2#S- (J. 2~ft,"
3-"i?-~'I f.jJf/C . J l{f! . '-$;'I .~~O .'~ '1'1 • '- S'() O. ~S"O"

)-s . 'Zd 'f r l/Vl . 2. y q '- 5 I. . 2. )0 2 l/ 9 . .2. 'I '9 b,z.£ocr

~ 'J.S' it) 1r.'i }).~O , )~ 1 ,)£/'1
it

,li./f .).'77 () ?-'I~

7- kJ-SS -:>FT ..24:5 •2.4 ~ .. 2..4<P .247 ~Z45 O·2~11

ID·2..3.8S GU~ ·24e .2.51 .2.4C) ·z..SO . ZSI 6 ·250
2-/3-8b :f:1>lf .Z50 .z.f:z. • z..lf~ .2~O .2;-/ O.Z~o

I ,

I
I

I !

I I
I I
I

I

I I I
I II

I
I I

I
i I

I I I
i

I :
I
I I
I

ENTROPY D-16

NVIRONMENTALISTS, INC.



NOZZLE NUMBER: loB

- ...•.. ~.

Date Initials Di a • 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

({,30-8z., -rtJA .3ot, .303 I. 305 .. 30" .30b ".305" 1

S7 .308 .309
1/

8-3/-8.3 .30S _"3/0 ."3CJ5 00307
.~OL/ . '30L/ · )06 .,os- II

3 - 'fI- 'if£! ....:rifle . "'30L/ Cl. 30S

')-S,''ifLf r r IV{ ~"'7 . 3 0 ,5 · 306 • ~ oL (306 0,"30.6

3· )6.<{t; "7bf . ). 9 '? I ).1 g · ·J.-1~ .}'J It . ).qUJ () ?qf{"

10.2.3·8 S Gu.e. • 2.~b ·300 ·2.~1 . 2.OJ'? ·2.'?8 O.2~B

2- 13,g" -D" .3 0 1 ·300 ·3°2 ·301 ·303 0,301oJ ~

I
I

I I

I I

I

I I
I

I
I
I

I
I

I I I
I

eNTROPY D-1 7

NVI~ONMENTAUSTS, INc:.



1111

NOZZLE NUMBER:

Date Initials Di a . 1 Dia. 2 Di a . 3 Dia. 4 Dia. 5 Averag e

12" '2 -8z, ~-r ,/5'L . /5/ . /50 . /5z. ./50 (!J,ISt
'·I'L·~-f M~~ ./<{..; . /ct;;D • t "S"'f .(-)" I . I '(~ o . 167--

,. )~-r~ JM; ,t{ 3 ,/5 ) ,/,)'-1 .15 ).. J~' (), J 5'3· 'j

z-Iq· fh :FE . /5''t- . IS~ ·IS7 . /65: ./5".3 O·IS"~

I
I

I

I
I

I

NOTE: All diameters measured in inches.

ENTROPY D-18

NVIRONMENTAUSTB.INC-



NOZZLE NUMBER: 5)07

Date Initials Di a . 1 Dia. 2 Dia. 3 Dia. 4 Di a . 5 Average

11,'{ -~Z ~-r ~ .~O t j 30z, .303 ,604 ·3tJ{,; {), 30 Z.
~ -rz.. .'b-t fl1A-H '~OD • '30"';' . 30 t/ .30"Z.. . ~I O. 30'2--

z... /S"-~s ~ .-z.-CfC; '300 .2Q'7 .?() ) .Z'17 D. ZC;q

3· )'j'-t,'S" 11J£ " CI ,3 D). d()7J ,"C~ I 3D '3 IJ, 3o-:;./J

2-1'-3(, 1"~ ·30S ,303 .302- ·30if ·30~ o.3o'f

I

I

I

I
I

I

,

I

I
I

I

NOTE: All diameters measured in inches.

eNTROPY D-19

NVIRONMENTAUSTS,INC.



1111

NOZZLE NUMBER: 508

Date Initials Di a. 1 Dia. 2 Dia. 3 Dia. 4 Di a . 5 Average
I

17. '2/87., 5/ 1300 t 303 ,305 ,,?of ·30b 6),305 I
/(-/4-g3 ,Jt-D .3v9 .3tJ9 . 3/2- ·3/1) • ~ (2- (), "710
I). -<~ -Bt Pr-O I 3{() .3/D 13 {I 13015 130~ tJ)·3ID I

1J, It .~t{ MAH ."7,1-+ .'310 ,,.,~ .'3 I "2- . ~I~ . ~/lJ

2 -/9~?b :rtF ·3/3 ·YS .3/4- .3/3 .3 J '- o.3/~ I

I
I

t I I
I

I
I

I I I
I

I I
I

I
I

I

I

I

I I
I

I
I

I J
I
,
!

I I
NOTE: All diameters measured in inches.

ENTROPY D-20
NVIRONMENTAUBTS,INC-



NOZZLE NUMBER: 5()9

Date Initials Di a . 1 Dia. 2 Dia. 3 Oia. 4 Dia. 5 Averag e

·/2..-1·gZ I 51 ,.]10 ,J08 ·3tJ& ·311 ,)0'7 0'309
:; • 1'1. •'b..f I mCH1 .~o6 .~O'1 . JDe, ·3/0 . '3o~ o. ;Dcg
3 )<'f~ I 1!J£ ·304 130 t ,7,0t! ,30 S 1'07 (,1 I '30 /; II

l-1CY-9~ I TrF ·3/ J ·31/ ·3/2.. ·311 .31 Lf 0.312-

I

I
I

I

I
I

I
I

I

! I
I I

I

NOTE: All diameters measured in inches.

eNTROPY D-21

NVIRONMENTAUSTS,INC.



1111

NOZZLE NUMBER: '70:;;)-

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

1d--d.--f7 ~T . /57f.. . IX' 3 . f 'Y{ • ) f"1..- . ( Y's r} ( f d-"

t;-7-f?J3 tJ~o ·/87 . /84- .185 . fgf:, ./8!' D. 18b ,1

11-1~-9-.-: Pl-O I ·iR? ·IA7 .IA7 .IP./~ .1817 Cl.IR7"
3-~-~l/ .::TN C .. .1 <?'1 . ,rg7 ., «6 . /<;'6 .Iq'l (/. I~t II

-;-f, ·24 . / f{la . 191 ./RIll ./9ft> ./ R,i) /). / r; j"I

10=23-94- AmI .)0-3 .181 • J 8z. ,1<31 .IR3 o. J8z..
10· 24. Rc; G<:.. ·18S . I R4- . 18fo I . 183 . 184 0·184
2 - 13-8" -r: rfJC D. I ./80 .17 B ./80 ./79 ·/78 0, /7 Of

I
I

I
I

I
I

I I

I
I

I I

NOTE: All diameters measured in inches.

ENTROPY D-22

NV1RONMENTAUS"T"S.INC-



NOZZLE NUMBER: '10.3

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Averag e

!2.-2--h c;T o I ~ I ·/~I . I PI r~3 · 17C, (). /rr ~/

4-7-93 fLD · /fJz. .1t8f ./8~ ./8"& . /PJ / a·!82.
Of

tr-b-#3 IpLo · '79 ·/80 ·1'"}6 .,'7 q . /'79 0·/79 ,I

If -1P.-9,-:2. PilJ ,IR2.. .' ~/ .\71 ., ~I .I~I c.I~I'·

"3 - <;-~t{ :::T..NC - : • /fdJ / . /<;10 .J¥'/ ·J~2 .I<lb O. J-g'/ II

7-Id,JL/ ./ ~ I ./7Cf
-

./ '7rJ . I ~ I . I !? I ('l. I RIlf I f r(

10-23·g4 ATTr1 .174 · !f(o .173 .11'3 · ~ 74 0./74
10·24·8S Gc.. • l7fo ' 17, ·174 . \7; · 17~ o.17~

~ - 13-ib I " (l1q.D. ./ fo 7 · /7 ) ./7/ .)bB ./68 o./b 9

I I
I

I
I

NOTE: All diameters measured in inches.

ENTROPY D-23

NVI~ONMENTAUBTB.INc.



1111

NOZZLE NUMBER: 4- b

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

1-7-84-1 S-r . /'1-/ II/LG.- I 17" z.-- r /24- , Ill- O' (7..-L-
u/xh5 Ihl I ;.:; . / ) S' .1{)0 . / J-7 . I).)" 6. i ),L,

I I I I
I I

I I
I

I I
I I I I
I

I I I I
I I I

I I
I \

\

I I
I I
I I

I I I
I I I I I I I
I I I I I I I
I I I I

I I I I
I I

I
I

I I I
I

I I
I I I

I

I I I

NOTE: All diameters measured in inches.

ENTROPY D-24
NVIRONMENTAUSTS.INC.



-

-

-

-
-
-
-
-
-

NOZZLE NUMBER: t)-~

Date Initials Dia. 1 Dia. 2 Dia. 3 Dia. 4 Dia. 5 Average

z-7-t&4-1 S-r IlfJ4- . /34- 1·;84 I/B4 ,18S {)'/64-
3-£ -b4- f}/)f( 1/5 ,/~ ,114 I It4 . /%4- (j. /84-
~ /"'>1.' / <t ( lit) I /7D , /9 Z . /0/ /1/ . /9 L 2. 11(

,

I I I
I I

I ,

I I
I I
I I ,

I I I I I I I
I I I I

I I I I I I
I I I I I

I I I
I I
I I I I I
I I I I I I I
I I I I I I I
I I I I I
I I . I I I I I

I I I I
I I I

I I I I
I I I I ,

I I I I I
I I I I I

I

I I I I
I

I I
I I

I I I
NOTE: All diameters measured in inches.

ENTROPY D-25

NVIRONMENTAUSTS.INC.
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DATA

CAL I BRAT I ON POTENTIOMETER TliERNOCOUPLE/

SYSTEM USED I.D. NUoEER TliERMOMETER

I •D • NlJolBER

REFERENCE

lliERMOMETER

TEMPERATURE

TO (oF) T c (OF)

MEAN

TEMPERATURE

OF Hg COLlM'1I

Tm (OF)

tr'HERtotOCOUPL E I
~ERMOMETER

~ERATURE

T t (OF)

<

I

00 S'"'

Ot3

0/3

b/3

OJ,

013

00<

or"
or!:>
00 -r

Ot) ~-

015

013
0/7.;

0/3

OIS

7 - 2---
? - 2----
5"-1)
r:- 1I

(" - 3

0-/
(p- (

b-I
')-7
'7-1
7-/

S--7

~-7

4-10
1./--/0

'-100
lidO

400

L/o d

400

400

";00

L100

400

t100

/.lao

400

tloo
. 1./00

tJoo

TrIO
I..{IO

UI'D

LlfD

/..lID

410
'flO

l.fro
lfrD

If f ()

4-/D

'flO

lj,o

'-110

410

'fIV
l..{/O
41u

/ J-.o

IIV
/Z--6

12-0

liZ----
II"

/I~

II~

jZz...

/((P

!I Z-

/1 Y
IlL
/2.-0

/1 Y
If 7..--

J 2.-<J

1/7

/0 ~

J1(,1
1/ 'f
10 "-t>0

4'00

'1o!
L/ 0 I

3 9 f:,

3 'f,
3 9 (,
t./0/

'-/40

39'-

399

37;
~of

3 <f)

. '100

/·/5

) .c,

1.&1

/. (.

J.
/.D

/., ~
1.0

II.V I

Ir.lDJ
t. ~ •.
[. l

1.£01
11.-'1-'
11.1.......
1.0

II. O~

!I.D

It. 7~
'1.7

,. '2. 1

.X

I './ •

TEMPERATURE DIFFERENCE = AT = [(Te,or- + 460) - (Tt,OF + 450)] X 100 <1.5..

Tc,OF + 460

D-26

ENTROPY



TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

I I I I I I
ATECAL IBRATION POTENT IOMETER THERNOCOUPLE! REFERENCE MEAN OUPLE!

SYSTEM USED 1.0. N\MSER THERMOMETER THERMOMETER TEMPERATURE rn-tERMOMETER <I.J

[TEMPERATURE
-

1.0. NUMBER TEMPERATURE OF Hg COL\..MII

TO (~) T
c

(Op) T rn (OF) T t (OF)

&i//,.. ~ WI17T?l. cO';- &-2 210 c;.../~ /10 2-1/ •/ r;; ,
I \ CO S- (,-2- 2./0 ~I;l-. 1("2- 2.13 /5 '1

CI 0 ~- ,,- "Z... 2JC ;;2./2-- 110 2/3 ) y::., c

0/3 7- z.- 7-/0 ;;;"'/:9-- /t 0 .) C '1 ,C;s-c

()I> 7-2- 2-/0 ;;)...1-:2- / I '"L--- Z/~ . 3 c

I 0/3 7 - z-- 'lAO ;).,/;;1.. /I(J 2.(0 .. 3 }
() 0 ~ 0- 3 2/0 ~1'2- I 2.-0 21 Z- IJ

00 ~ ~-3 vo ;U~ J10 21L D
OO~ <:. -3 2-.10 ~j;L. /(0 Zr Z- 0

or3 S"-I/ Z/fJ ;;U~ rz.o 2/1 I r;; 0

cl3 :;:. / J ?-/O :;J./;)... /10 2- 1/ .It::; °1
, G/3 ~-I/ 2..(0 aIL I/O Z/( Jr:::.
i C()~ &-/ "2-/0 ;}../ 'l,., J (0 .21 ( ./S ~

no') &- / 2.ro ')../z-- / to 2/2.- D
00 )' ~-J z" 0 :l-/-z... II 'f 21 z- ?J

i 1)/5 7-/ 2/0 ;?-/?- /1"(5 ~/O .3.°,4
() (3 1-1 2-1-0 ;;;.../Z-- /2.0 2- t a .7, .dh.

0;3 7-1 Z/O "Z/?- // cI 2.10 • 7, 0;,

(70)" S-7 Zit> -r...lot-- I ( () 2..1 G- O
I f') (J ') 5"-7 2,.-10 ~/z- /16 2-12.- D,

o (J ') )"-7 ZrO ~'7- lib 2;z..... l)

(of!:, ~-(j 2--/0 ;;;-.;~ /10 2-11 . /5 o~

or3 (,-0 2/0 A/::L 1/6 2/'7- D

01.'3 (, - 0 2/0 7.-1 z...- /1 h 2/"2- 0
()o~ 4-10 '2..1 a 1.--/ '/;- 110 2.13 ./5 o~

o ())" '/,./ 0 2..10 'Z-IZ, lIt! 21'.3 /5 0
1

(J t"J r- 4--- I C z/o 'Z--Il.--- /1'0 2/3 ·Ir:; 0Jl

\ / <1(5 '1-)" 210 --LIZ-- 116 2-// ./S °lr
\, cr3 t.I-~ 2..10 ?v~ /1'/ 2/1 ./S "10

0/3 tj-'5 210 7-11.- Iro Z,I/ , ·/Sc!»

I I
l::>t1AMB I ENT TEMP. :

..5

CAL I BRATED BY:

-

TEMPERATURE DIFFERENCE = AT = [(Tc,~ + 460) - (Tt,OF + 460)J x 100 <1.5~

Tc,oF + 4.0

D-27

L ENTROPY



I

1.

liD

.

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

TR I C PRESSURE: ~ 'J. S"0 DATE: ~-~/-5G CAL. I BRATED BY: 71

RCURY-IN·GL.ASS REFERENCE NLNBER: /96/')5 J AMB I £NT TEMP. : / GY'

(5 .s
CAL I BRAT ION POTENT I OMETER THERMOCOUPLE I REFERENCE MEAN 'tHERMOCOUPLE/ ~TEl

SYSTEM USED 1.0. NUMBER THERMOMETER TliERMOMETER TEMPERATURE 'TliERMOMETER <I.~ ,-
1.0. NUdBER TEMPERATURE OF Hg COL~ TEMPERATURE

TO (Op) T c (OF) Tm (OF) Tt (OF)

--r(! G •!)q-.1I ---- 1-2- J</ ~L-{ 1.,6 51 ("I 0,() 0 '>
r; 0 '5~ 7 - 2- 34' ":S'1 ,~ 3/ .£"1
c;c ')- 7-v ~y ~cf ~ ~ 3./ · (" 1 ' •
0(3 5-/1 3 d 3'-1 (.;1, 3/ • /... / OJ
j !? );- I! 3't' 2,tf /, h 3/ (~ /
CJ J 5 ')- JI 34 '3t t,r, 3/ ·(,/
00\ c/ .... s 3'1 "31./ ~ Y 3/ /" I 'I
ocJ ') to- 3 3'-1 >'1 ~ (, 3 ( .LI

D (j «' !, ~3 .sci 31./ ~? "6/ · (;/
otl> /, -) 3<1 3'1 &0 3/ .~ I ~

of3 (, ~ ) 3'f-' ~'-f &6 3 / • til
Of!:J (p - / 3Cf ~" {,& 3/ • fp / I

() os ~-O S4 "3If t (, sJ • f:, I II

00 r- ~~o 3'-1 ""2,4- tv b 31 .~/

00<)' 6~D 34 3<f Io~ 3) • (PI '

0/3 5-7 3'1 3lf t~ 3/ · (, f 0

or!> 5"-7 31 '34 fo(, 3/ .&1
0(3 5-7 3c,t '34 1ft 3/ • (PI
60 -) 4-')"' 3'1 ;,'-j tc, 3/ ./.,,/ q
D() ;- [j-) 3e.J '3.4 t~ 31 (tl I
()() ') 4-S 3~ 3't ~, 3/ · f.1

" ~/3 ", Z 3tf- ~'i ?fo 3/ · &/ ~

013 " ~ Z- 3'1 '3tf ~ft 3/ .&/
I Ol~ ~ .2.- 31 :.tf " 3/ .{P'i

I oo{" 4-10 .Jl/ ~c+ ?c, 3/ •LPI ~
i 00 -;- 4-/0 3<1. ~tj ~ , 3J · {"
\ 00 5" J!-/o 3<f ~lf tb ,>1 .IoJ .

013 1-( 3¥- "3't be, 3/ • {PI ~

\~./ 0/3 1-/ 3<f >'1' (,(, 3/ · lb f
() 13 1-/ 3y "3.'-t &ft, 3/ . ~ I

TEMPERATURE DIFFERENCE = ~T = [(Tc,~ + ~6n) - (Tt,OF + 460)] x lOa <1.5~

Tc,oF + 460

D-28

ENTROPY



TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

CAL I BRAT ION POTENT IONETER lliERNOCOUPLE / REFERENc::E MEAN OUPLE/ t.TE

SYSTEM USED I.D. NUeER lliERMOMETER THERMOMETER TEMPERAnJRE n-tERMOMETER <I.:
I.D. NUMBER TEMPERATURE OF Hq COL~ _,.~ _RATURE

TO (Op) T c (OF) Tm (oro) T t (OF)

7rE; &11 O()"( (p-t 34 -)4 &, 3/ ·01 I

00 -) /:/ - & 34 '7;,4 f.& 31 ,bl 0

00) (;' - (,~ ~y r;.y ~ (:J 3/ 110 I C

0(3 1-/-) 3¥ 14 &?, 3/ (~I c

0/3 4-') 3<1 -,4 ft& 3/ I f>l C

O/~ 1../-')' "3'-1 )~ r,t, 3/ , b i C

ooS' 4-/ 3'1 -:2,y ~t, 3( · IS I C

(')0 '\ J./-I 64 7Y t.? 3/ (..d I

00\ L/ -J 3<1 """Slf (,h .3/ £,.,1 '

6(3 L/'-4 3'1- "3~ ?L 3/ , (~ I c

013 t/-'! 3</ ")Y fcC, 3/ • i:> I (
I 0(<' 4-lf 3C/ "5i 10 fn "!, ( 0/'

00) '-1-2- 3e.f 34 lc0 oS ( • [PI CJ

00') L1-1.- 34- '3tf (k 37.... 4 0/

DO) '1- 2.- >c:.j ,?4- (PC ~v .4 Dj

c9(S L/-3 ~'-f.i "74 "~ 3 / . I,., I OJ

015 4-3 34- "7L./ In('" ")( •&:> I oJ
0/3 t/-3 ~d.- ~L( C:,(~ "5 I , (.." (J,

o I::' i/..-?... >4- 74- 0(0 51 {,., I OJ

(' I") g~7.- 3.J- 74 ~f. 1 { (" (J

0, :, ;;-2- 14- -'7<-( 60 If .loler
00," t.~; 14- "Z,t.( t,;;. '")/ 1/ it? I 0-.

')0 r; .~ 5 '1lf.. -;4 faC? "1'2_ .. Lf. ~

n,g~ /-s '74 -St..+ {PCo '52 · if 0/

'vJ 1-£ ;x.q-1 ~J- Y..tI
,t>l3 "lin .. ...... ~ ..,Y'7 ~ thJ.

b~ J ';'-1... h4 A ~

no -;: '1··'1 Jc/ ~t.{ t,;,., 3/ •~ f °li
\ / DO; 1·· ·1 ;.4- 31-/ h(~ 1''2.. •LI °/~

DO~ '1."( ~4 -:,'f 6(:, :s:t. · L( O(T.

-

-
-
-
-
-
-

-
-

BAROMETR I C PRESSURE: c29 t/~ DATE: 0)- .;2/~fI,

MERCURY· IN· GLASS REFERENCE M.JoIBER: I C; (, I ~$' I

IS

---CAL I BRATED BY: _...;../...;../ _

AMBI ENT TEMP.: _...:....~..;..t _

5

1

TEMPERATURE DIFFERENCE = ~T = [(Tc,~ + 460) - (Tt,OF + 4S0)J X 100 <I.,...
Tc,oF + 4S0

D-29

ENTROPY



liD

TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETR Ie PRESSURE: 2 q , 4<£ DATE: -z. -~ )- IS (z CAL I BRATED BY: _:....:.!H~t:L-__

MERCURY· I N- GLASS REFERENCE NlHBER: AMB I ENT TEMP.: _--"6"""C2"----"~::...'7"__

CAL IBRATION POTENT I OtoETER THERMOCOUPLE I REFERENCE MEAN OUPLE/ t,.-

SYSTEM USED I .0. NUPoEER THERMOMETER n-tERMOMETER TEMPERATURE n-tERMOMETER <t.l-
1.0. NUMBER TEMPERATURE OF Hg COLlM'I TEMPERATURE

To (OF) T c (OF) Tm (OF) Tt (OF)

IC£ I2.A-nt nl'3. 1-4- 34- 3J-1 0'1 31 .tp I (
(In ..:f-c.J..- ""J~ 'Z,y. to.., -::,{ ,1.0 I
OU. -1~J -;../- "311 I" '7 « I to I '"\
DfJ ( 7~/'J 3.4- "Sy. t.1 'J( I ~ I 0

;y)"- '7.: J "J..J.. 'It-{ (.,7 '7 I •1ft I
:xA:; 1-/::; ""1J-- -;4 0/ 1 { ·GI u

,00; 7Ji-C "J-J- -z,1.f fo'7 "3"2_ .~ 1

()0; 7J)-'::; J1 -;4 (,1 31- .l[
DOS -z.:;-C 1~ ""7(J- &'7 :n.. . Y 0

0/3 fC:fJl JJ-- .--],L G1 :11 · (01 ..
J) !~ I~ 0) .34.- --Z;W 67 >1 IIlI

ot3 I S- 0 r J<f- Sl\ &1 "31 , ,~ r (

no ( '1-'7'- JJ.f.- ~4 6'1 31 .{"i '
O(iJ'; -(-'If 3.J-. '?,i.\ 67 3f ·{",/

OD( -f~'?J '14- ~L\ &7 "1/ ·iD I
,

//-:> 7/0 -~ 30.1- ~ bG 31 ,bl •
IJI1 7....0-\ \0.1- '3Lt Gc, -r..r ,G I
ore, 7f)-<' J.<.f- -J\.j ~c, sf . (,1

(

On r; W-fn 3J- ~4 h{" 3/ . tp!
/)0 <:; 'UJ'1'c ~../- "3L( &b '"3~ .4
OOs 'Z.Q--(9 ")4- 34 0~ '"31 . ~I c
IJ/-S /t- (D '1c; ~5 6;;- 3~ n
Of? It-. ...- ('IJ 3-.(" 35 (,s;' ~<" 8
Of""? Ij,·-~f) JS 3:; ho; ~C 0
CO': C-Lf- J'( '?J5 (,-; ( :n ·4 ~

rl':' ; t.-..t z(' ~s /,:- "3\ · ({ c

no( ~-J- 3S A'S f"C;- z\ . 'f (J"
O/?. ,r;-f T( ~S (,,;;, >*- ,1--- .
01S /<:-I 3( 3s b& "JJ./- I£--

013 I~-( :ss '3$ {,ft; 34- ' '-' ()

TEMPERATURE DIFFERENCE = dT = [(Tc,~ + 460) - (Tt,OF+ 460)] x 100 <1.5'

Tc,OF + 410

D-30

ENTROPY



-
TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETR I C PRESSURE: d) "'I. J ')

MERCURY- IN-GLASS REFERENCE NUMBER:

DATE: .2 - .;J.t, -Rt

-'0/;1. ';5 (p

CAL I BRATED BY:

AMB I ENT TEMP. :

s

-
-
-

-
-
-

J

CAL IBRATION POTENT I ONETER THERMOCOUPLE I REFERENCE r.EAN ~RMOCOUPLEI tiTE

SYSTEM USED I.D. NU!eER THERMOMETER TliERMOMETER TEMPERATURE rtHERM:>METER <I.:
i'fEMPERATURE

-
I.D. NUMBER TEMPERATURE OF Hg COLl..MIf

TO (Op) T c (OF) T m (Op) T t (OF)

1~/It;';4/ WA7l:L () t'1 <" /2.- ') 2/t::. L. f 1-. 110 2-/0 I") C'II

o ('j <;"' /2.. - ') 2-1 0 kll..- / /7.- 2-11- 0
Of])' /2...-)" 7-'0 1 !1_ I 'Z..-' 2.ff ,3 OJ
0/3 1/- .5 ZI 0 "l--/'Z.--- 110 2./1.- 7J

, 0/3 1/--::> Z'O ,&/Z-- I ( -z...- 2-/7.- 0
i 0/7, 1/-3 2-/0 1.../ "1.- /"Z.-o 2-1 'Z.-- IJ
I 00< 9-7 '2--1 "6 '1-("1.- I'Z.O 2--1 ..5 , /r::::, C

I 00 '-5 q-7 2-/c.J t-17..- /1 (J 2-13 ,rs 9'
i o~ ~ 'r-7 kl O '111- 110 2-(3 '/5'
I 0/3 .3(')-'-1 210 2--1 'Z- /Z-e 2-// ,IS (;

0(3 ~6 -if 2-10 ;LIJ..... 110 2-1t ,1-<::) 0

i n/~ ~6-if- 1-(6 ;)..J 2- /10 2../11 .3 °1
I

00 ); <6'- :)6 ;?-t() '1..1'2-- / / () ZI'/ ·3 oj.I

I
00 -> <;<- ,:>t1 2../0 11 ?--- / 2-0 2-/e.f , ~ ()//

oo~ ;<-')0 va "'{.;/1. 10 ~ 2-1 t../ .~ 0/
I f)r':5 to -/ 2-/0 "l j 1.- II~ 2-11 I I c::; t

I {)13 &-/ 2-/6 Zf7-- 12...0 Z-("L- 0

I ()/<, !n-) Z--IO "l-f1... /0 (, Zt Z-- D
I 00-:5 S"-y 2/0 1.. /2- 112- ~) f"S '
I 00 t{' ~--<{ Z-{ 0 "7 I-z....- 170 Zt] I IS ~

I ()('\ S- s'=-? 2-t o 111.-- lu 2-/5 I -S '
I ors /':)-'.:;0 uo VFt- / I "2.- 2.-1 a ,~ 0"I

I or3 I)-SO UO 1.--1"2,.. 1'2.-0 Z-f! IS 0

i (')12.> /s--~-o ;).,(0 t.- {'Z-- 12.0 2. /! IS (J"

00< I(-sz.- 2.-/0 1..1"Z.- /lY ZJ 'f .--z, ~

o D c.:;: /(- ') Z- Z,/"O -t../1--- I z.. Z- 7.../ c.f 7, 0

00 S- (! - 'S-z.-. Z-IO Ltv //2.- '2-1 r.f ~ 0
ors tp-f./ 2.-1 () '7-11./ Jlq 2.-1 I . ,'5 c

\1/ vr'S ~-£/. Vi) "1,...11/ I Z-7- Z '( ,IS ~

\V 013 (, - Y' 2-/~ -212.- II z.- 2..1 /- .1 S 0/

TEMPERATURE DIFFERENCE = tiT = [(Tc,Op + 460) - (Tt,OF + 460)] X 100 <1.5~

Tc,oF + 460

D-31

ENTROPY
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TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETR I C PRESSURE:c;;:(!. 9 '1 DATE : Z·.2 7-<Yt.

MERCURY· IN· GLASS REFERENCE NlMBER: ..2.0 J ;J... t./)"t,

CAL I BRATED BY:

AMB I ENT TEMP. :

5

17

CAL IBRATION POTENT I OMETER ll-IERMOCOUPLE/ REFERENCE MEAN n-I'ERMOCOUPLE! 6.,

SYSTEM USED I.D. NUMBER ll-IERMOMETER ll-IERMOMETER TEMPERATURE 'THERMOMETER <t.!-
I.D. NUMBER TEMPERATURE OF Hg COLlM\I TEMPERATURE

TO ("F) T c (OF) T m ("F) T t (OF)

Boil/A), tJlf7CR- OO~ !c -) 2(0 Lt'Z-- J2c Z, "Z.- 0
I

005"" G-S 2.tO 2f'l II .f- z-'s ./S
Ud) b -:: 2/0 'f-.t ?-- 1/ ~ 2 1 "5 ,I'S ~Ir

013 g-Z- 'ZtO l./1/' /20 ZIz.-.- r
013 'i~ 2- 2-/0 L., 1.,- II t/ Z If ,IS
()/S ~-Z- Llo t I""Z-- / I (P ZI/ roc:::; O/r

()O ..; (p-" 2--10 ;).-r'Z- /10 Z/3 , Ir:, ,-
O~ .;- ~-(" 2.-to 1-1"7..- 12A V5 •1'(" ~

Od> ~-~ ZtO "L(~ !f {, ZI!, .r~ Oft

0/3 J/.-2- 2,0 t- (1..- 1/6 201 .45
0/3- L/.-?", 2..1.0 "?t~ / z-o ZCJ9 .I.f's
or~ L1-2- 2.10 "2 / 'Z... /1 t, zoe; ·45 0,
00 -) l/ -::, 2/0 ~I~ /20 ZIt '-'::;
() 0) 4-3 Zit:' ")../"2.- I z 0 z' ( .IS c

00 S- Lf..;3 Z-/fl ?-1'7_ / '-6 ZtI ./5 oJ
or3- L) -/ 2/0 ""Z.. I 'Z-- /20 210 • -; <'I

<!JI?. iJ-/ z/o £.-./ -z-. /l.o ZJ6 · 3 "j

0/3 L/- / 2.-/0 1.('1../ I Z-O "2.10 · ~ °lc
06S I../-l/ 210 2-1 '1.-- I/f? z,-z.. 0
rrJO ~ 4-'1 21<;) "l.-I~ Ilf Z..r'2... t?

00) J./--'i 2,{~ 't.-{ -z-.- /2.0 ;!.IZ- 0
013 J.f-') 2,10 --z..r-z..-. II~ 2- i( .IS
013 4-) 2./0 -zr-z.-... 11.9 z,rr ,lSI
013 4-') J--/~ -VIz." / '2-0 ").,/1 .15 ()

\1/
~

TEMPERATURE DIFFERENCE = 6.T = [(Tc/oF + 460) - (Tt,OF + 4S0)] x 100 <t.5~

Tc,oF + 460

D-32

ENTROPY



TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

.CAL IBRATION POTENT I OMETER THERMOCOUPl.E I REFERENCE MEAN ~RMOCOUP'LEI !l.T
SYSTEM USED I • D • NUMBER THERMOMETER THERMOMETER TEMPERA'11JRE m-tERMOMETER <to

n:MPERATURE
-

I. D. NUMBER TEMPERATURE OF Hg COL......

TO (OF) T c (OF) Tm (~) T t (OF)

HOT Cl:L- 00) J.j-I..J ';00 YID 12.2 .3 t;7 I. YCi
I 00 -) i./-t./ tlo 0 L1DCJ /Z(, ~ 99 1.1;

00 :;- u- t,I 40Q LIOCl tl.(.. 37' 'j I.ISI
oJ!> 41-) 'Ie 0 4,r I 2. 2.- 397 '\ .LJy
013 L/-) lIoo 409 /2.fc .3 9 '1 I.IS
of3 i/-'i" 400 yO" /2.;' s'l7 il.l s: tl

00>" J./- 5 '100 40q 130 391 I 1c., (
o Cl -> 1./-3 J./ 00 40'1 /30 .3 ., 7 .IS(- J.I·3 .t/ 0 0 lfoq 130 3,g .7;.7 (00'::>

013 .1./-/ 1/00 Lfnc, ISO 3'1C I. S (
0/3 J/-I 400 unCI /30 3'7} I.~~

0/5 '-1- ! J./..(; 0 l..{cq /3cJ 3 '1(P I. c,'
00) 10-(, '-100 4()Cj ) 30 1../0 I . () 2.
oor 6- (; ,.;00 l1m /3<:J doo I .()~

(')0';- (,-~ Lloo l(rCl /30 '100 Il.Ot.l l

()fJ t./-z, Lloo 40<1 /30 39r /.(,,1 I

013 I./-Z- 1./00 40t1 /50 37) J.lt; r I

tJ/3 1./-2.- 4/00 Yoo /30 395- I. \0 { (

oo$"' ~- .s- lIoo Lf:Dt 12.~ ~oo II. n4 I

On'; (,- 5' ~oo 40° /30 1.[62..- q/ ~

I Oo~ (, -) J.I.oo \.flY'! /30 .t!tD{ Of 7/ c

pr3 ~-z.. 400 t.1oct I Z-~ 4'00 Ir)4 .

~/3 51-2 L/oo L(ocr /30 L/C9 3 .(,,0 t.

0/3 ~-z... 400 /..foct /.30 t/e3 ,~q a
00) fl- 1/' /./00 "lID / 'Z.-o 3.,1 I/.U,
oo~ f~ t.,I 400 L((n IZ--O .39'1 1/,7.h
oo~ 9-if -'/00 LfOc\ 1 z.6 .doo . I .01.1
0'3 7-7 J./DO Yin /20 399 I .7J.1

\ I OJ3 7-7 40.0 l./IO J'Z.o HoO I.J5 c,
tl/3 7- 7 ~oo Lfoct J2A, ~(}t; I. 01./ '

-

-
-
-
-
-
-
-

MERCURY- IN-GLASS REFERENCE NlHBER: 1'1(,! gS- I

B

CAL I BRATED BY: .--.;/.:...;..7_- _

AMB I ENT TEMP.: _....;;t,_7'--__

s

TEMPERATURE DIFFERENCE = !l.T = [(Tc,~ + 460) - (Tt,OF + 480)] X 100 <1.5~

Tc,oF + 410
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II~ I

..
TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA

BAROMETR IC PRESSURE: c? c;. 15' DATE: 02-;JJ-ff CAL I BRATED BY: 17'

MERCURY-IN-GLASS REFERENCE NUMBER: /9&/9-;-1 AMB I ENT' TEMP.: ;7
d )

CAL I BRAT ION POTENT I ONETER THERMOCOUPLE I REFERENCE MEAN tr'HERMOCOUPL E I t..
SYSTEM USED I • D. NlJIloEER THERMOMETER THERMOMETER TEMPERATURE rn-tERMOMETER <I.-

1.0. NUMBER TEMPERA11JRE OF Hg COLu.4N tJ"EMpERATURE

TO ('7) T c (Op) Tm (OF) T t (OF)

I-!oT () ,''' CO «" 7--~ 1./00 'f C('1 /30 1./02- ,?', co)' 7-(P 2.1 00 '1CCj / ~o ~o~ ,x-
l ()~') '7-0 L/oCJ QC'1 / zg 402- c:;rl t:l

0(3 2c;- )' I/o 0 L.f Cc, ;30 L/ (p 2--- .~I "
~(3 zo-:::- t.{oo 4,-<1 /30 lIo'! .C;~

013 Z4-) 400 LJOc, Iz..f dorJ ,S; ~
I - /~Ol -'100 If dc) /30 29,
"

o CJ ') I. c.
I 00) Ito 0 I 400 l{oq /3~ .5 7' Ie;\

I
CJ " :)" }(PtJ/ LleJo L{CC-J /2..'6 S 1(, I. C;

I 013 9-g '-100 l{C"l /30 317 f .-z,~.

0/3 '1-r £/00 !:irCt 1 ,>0 '-ICi .3 .,- q
or3 1-g ~O() \..{fCj I?' ~ t./0 c/ ,S~·

DOS' c::b-~ L./oo mel I zS 39~ 1.~

Cl 0) ,.;:lo - " i/o 0 Li nCl J 30 397 1.3
00') ;:J.<J -/" J./oc::. LTrc, } Z (j 3 9 7 I :7, Y'

I ~(} do" 3 t./ fJ 0 L{Qq /z-g 3 '70 \·5 .
0/3 ~-.5 400 LfD6l 130 L/otj .c:~
0/3 ~o-3 t.f. 0 0 LfnlJl /Z.~ J./oy . 1'7... '

I ()()') / '\- / 1./00 4CCJ I~o 4(J( · '17I

(0) / ')-/ L/oo YCO] / ';2..(( L{o (
· " 1-

U 0 {' 1)- J #00 L( nO) ;zg 1./0 ( , t') -z...
015 ) t,- 'So tlQO l( (')q / 30 ~oo I •!~'\ L'

01.3 I r.,. Yc) 406 l.{ Oc) I z.J? L/Oh 4 ~~'-
()(3 /I~-)O 400 l./ rG\ 12.2 <,110 11 I

I oo~ 1/- s-z.. 400 40'1 III 1/00 I. nt'... /I-'S2- Lloo If ()q /2-9 Lla ?> 1\.04i oo~
,

oo~ JI-sz.. ·4()O £fOCI I z. r;, 3 9 '7 ./5'
I 0/ 3 I~ - </ ,;t.f0 C 4()'1 /2'6 ~al>- ·4Lc

\ II 0/3 ~-c;. ~o-o lin~ I"l-V 41 rJ 1'7.
O!3 &-'1 J./oo LfoCl !U '113 . · L/ (c

CORRECTED TEMPERATURE = T c = To· + .00009 (To-ZO) (To-Tm)

TEMPERATURE DIFFERENCE = t..T = [(Tc,Op + 46Q) - (Tt,OF + uo)] x 100 <1.5"10

Tc,oF + 410 -

D-34
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TEMPERATURE SENSING EQUIPMENT CALIBRATION DATA
~ , :

BAROMETR I C PRESSURE: ~ '1. {'),.-- DATE:.3· S-J'
MERCURY- IN-GL.ASS REF'ERENCE Nl.MBER: / rc,( R5!

CAL. I BRATED BY:

AMB I ENT TEMP. : t,7

....

-
-

-
-

-
-
-

1

.s
CAL I BRAT I ON POTENT I ONETER THERM:>COUPLE/ REF'ERENCE MEAN niERMOCOUPLE! t.TB

SYSTEM USED I • D • NUJoeER THERMOMETER THERMOMETER TEMPERATURE 'THERMOMETER <1.5-
I.D. NUMBER TEMPERATURE OF' Hg COLLNN TEMPERATURE

TO (OF) T c (OF) Tm (OF) T t (OF)

Ihf>r Oif.., () 0 OS' IS~S{) #fJO 40'1 /Z& 39(, I. S ~

tOO) I '!\'-SO 400 ~ OG J :$c 37) I (PJ ~

no'>" I ,~- 5"0 400 UO~ IZr, 57)" 1/~ I ~
0/3 $"- ~ dOD llo'1 12-(P .L/IZ- ·3S ~

0/3 $"- & 1/00 llnC1 /30 J/{:> .I"C, I;."

()/3 s-- %' 400 IJOq /2-C:> '-1/9 Ire, 0;
I - ft;- / '-lOb l.loc, J z..g 3 9CJ I . Lc; t?/i00-'

I 00 ) ,-{ ~oo 40'1 /.5 Cl ~()o \ .IJ4 0,-
I () 0 -: (, -/ 4/00 409 / ::, c:; "-k c / (~4 ~

od ?-.:so JkJ() lj 0'1 /Z.g 411 z."3 D1

I dJ!3 8~.J 0 1./00 t..lO'1 I 30 4-2..3- I. Lol Of
(f)13 g. So 400 lfD~ 130 ~3{j I-;'tp.,~

00) 9-7 J/oo y,O / Z-o 397 \.L1 q ~

00-) CJ~ 7 400 '-tID /2-2.-- 39t 1.~6 '
Of') .') ~. 7 J..fOfl 40'1 I z&, :579 1.2.7 ~

O/S .30- ~ lio 0 L110 /20 4 1 o fl

()/3 30-Cf J)oo l.j 10 I z,:z.- '-In- .c::.t Dll
013 30-tI '-100 l/o'1 /z-fp oiju 1. '1 L" c;
Oo~ /?-~ 1./<;0 YID / Zo 403> • Y: ~L

00) /L-') 1/00 40'1 12-1 403 . &'1 ",
I O() ~ / z.-y 460 L.[O~ /3tJ ~4-0"Z- •c:z I eli

rJf3 1/- 5> J.!-oo l{\n n ..o I.I~~ \ ~2..11

\ 01_<; /1-3 /Joo l1 Oe, ;Z-J/ 42-~ , ~y OJ

013 /1- .3 400 l{ 0'1 /30 t..tz.-S- I.(/'Li'

I
I

\ J

1/
l .

TEMPERATURE DIFF'ERENCE = t.T = [(Tc,~ + 460) - (Tt,OF + 460)J X 100 <1.5"'

Tc,OF + 460
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110

CA1.1BRAn;;t) BY: __7T~ _

AMB 1ENi TEMP.: _ ....2...:.0.......__

.v ~V ~. I
ATBCA.t.. I BRAT 1ON POTENT I OMETER (THERMOCOUPl...5: RE"'~RENC;:: MEAN OUPl...5: /

SYSTEM USEO 1.0. NUMBER THERMOMETER THERMOMEiE:R TEMP!::RATURE jTHE:RMOME""'~ <t.S~·

C\:.O. NUMBi€=> 7EMP€RATURE OF' Hg COL-LIMN (~€RATURE -
... (O"=') I..... (O,,=,) ..... (O,,=,) ..... (O,,=,)

. -0 - • C -, --:n - -~-

fir;! Oil- I 00 CJ I 4-'5' I L/~o I 4/0 I J/7..--- I ~aO I I, t5°'
I (J / <\ I 4-~ 11£.00 I 4/() I Jf c..f I '-Po 0 i / J 5
i () 2,3 I 4-5' ) 'Ion I 4n) I /f<!- I 39% \ 1.3B %I

I I i I I ! I
I i I I I I II

I I I I I I I

r .

I I I I i i II

I I I I I

i II I

I I I I ! ' I I

I I I I I I II

"4P€RATURE C I F'FERENCE: = AT = [(~c,o: - 460) - (~~,o: - 460)] X 100

'=c,vF T 460

D-36
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--.' ~METR I c: PRESSURE:: ;) 9. I CJ
t ~.. .

.'

....

DAn:: 3-! 1-[t
dOI;+ J./)~

CAl. IBRAn:o BY:

.AMS I ENT TEMP. : 70

-

CAl. I BRAT I ON PO"I'l<NT I OMEn:R ,(n,E_eoUP1.«V IREFEREI'C~ MEAN OUPI..E:/ t-J.TS

SY'S"n:M USED I • C. NUMBER THERMOME:1"E:R i'HERMOME:1"E:R n:MP5:RA.TtJR.!: ( M'HERMOME:TE::> <t.S",-

~. NUMBE~ TE:MP5:RATURE ~5:RA.TURf: -OF Hg C:OI..UMN
I.,.

(u=') I'=' ~ (O=,) '='::\ (O=,) ... (O=,)-0 ....

f!Oi/,~ /, JIfF.:t...1 C;OCj i 3-0 I z.--!O I 'Z-('Z-I //0 I 2/1 I ,IS %
T ! 0/") I ~-o I 2../'0 I 7-/2-1 If-O I 2-cr 9 I '{;; O/n

I 62~ I 3-0 I 2--1"0 I 1.-12.. 1 //{) I ZF«' I, 8-q OJ,

I I I I I I I
I ! I I I I
i I I I I I

I I
I I
I I

-I--------------:.-----~-_...:....-_-~----~I----~I---

! I
I I-1-------------:-------......;...----;---.:.------------.:.---
I I
I I

-·~l'-··;.:-·------.:..-----.:.-------"---+------.;..-----;-:----~:--
I ,

-1-1 --:... --:.1 .:...-1__

I I I

-I----~-----~------:...--~--....:------,..:...i----....;...--
-I -:...._--_-:...._---~--~_-..:...._--_-..:....I ~-_

I I
-I-~~~~------:.-----:.---

-I--.:.--_-..:...--~----:.....-~_-..:...--~-
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liD

~~MP~RATURE SENSING EQUIPMEN~ CALI3RA~:ON DA~A

CAl. I BRATEl:) FfI'(: -rr-

AMB I ENT TEMP.: _..:.7...;;0=---__

.r -
POTENT 1OMETER /,~THERMOCOUP~

V ~
I

~TaCAl. I BRAT I ON RE;:'ERENC~ MEAN "" OUPI..E!

SY'STE:M USEO 1.0. NUMBER TH£RMOMETER THERMOMETE:R
"I"EMPERA'T1JRE :l~~M~ <t • .5 or.

C0. NUMB~
-TEMPERATURE OF' Hg COI..UMN ~E'RATURE

\...... (O,,=") I... (O~) ... (":') ... (O=,)-0 - ! .... C - -:n ... --
l7Z!c&:rJl I 00 '1 I J/.-i/ 134 I 3Li I 70 I 3'f I 2)

I () I') I 1/-7t. I 3 <{- I-~Lf I 7,0 I 32- I 1../ Jj.

i o Z- ~ I t./-l/- I 3lJ.- I "'.t, L;' I 70 I 33 1_1- %
I ! I I I I I

1--------:-:------~------:-------:-------~------:----
1--1-:-----'--~-~------
l. ~

i;;·'1:i{,..----~1-----~--------------:-------..:.------:.--

':.,:'.,..._-------------------:-------~-----...;....------~--r :
I-----::-----:------:-----:-----:-----~-----:---

If-------;-I_---:---__:------+-~--'--'i ~_
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MUff ' c.,u.e \f'l"lL
...,,, OUt ..... •.._._a, ~, , ~

, ::.&

- " l~

'a"~,~._. _._._. ~
-' .~~

",IU uu", Ul'U. ,..,.".
......" ,"'- ,. n.•• c....CloK."'t.-e t.

Post Samo1 e '

Date -----

y6 level?

f00 obstructions?

tJO damaged?

tf.0 -10°,< a1 < +10°

0' -10° < a2. < +10°
Or) _5° < 61 < +5° I
'0° _5° < 62. < +5 0

rt -
y

DO
e

.Ph f A

~ ~8 1.05 Dt < Pa < 1.5 Dt,

. f3G 1.05 Dt < Pb < 1.5 Dt

I )7~ 3/16" -<: Dt '< 3/8"

0 A tan y < 0.125"

tj A tan e < 0.03125"

ies - ' ,

Pa = Pb ± 0.063"

INSPECTION DATA SHEET

I p;et:i~l;
Date~

Nea" IMICA'U", uW'\.
"'I fl••01 .nl'MI_'.-G •

PITOT TUBE

n.t I_&(T "U)I,l.I( 0f'0I1J115 I\,AlI( 01 ..,.. '1T'Df M(
SI-AlL II uu wU. 1M AAQy( nee !IOln.l [I'" .......c

__' __-.J

'I(,.IU .••••ufllC uyn ,,"IT...
_,. Knlt., •• .e. ~ __ II

Comments:

Date
W)ee 40 C;~ 60. Vol. 42.. No. 160. Method 2.. Ye~ify the minimum

2. Inch setb.ck of the thermocouple .nd the minimum 3/4 inch
sep.~.t1on between the pitot tube .nd the nozzle .s shown .t
the top of this p.qe.

D-39 .
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1111

Helf' ' •• I("fI.~ Uytl",.flo- .•_Nn ••••• -e:.

~-.. ~

., -e··, '~.' QJ~~
...)1, =....... .-.--' _._-_. ~

- .-:..~'

~8J level?

fj() obstructions?

07) damaged?

()' -100.< 0.1 < +100

/~ -100 < 0.2 < +100

o0 _5° < 61 < +5°
()o _5° < 62 < +5°
If) -

y

OV
e

( t 8f(2, A

·4/5 LOS Dt < Pa < 1.5 Dt,

·42--7 LOS Dt < Pb < 1.5 Dt

L37S 3/16" ~ Dt '<: 3/8"

-Oil A tan y < 0.125"

0 A tan e < 0.03125"

k:> - .. --
Pa = Pb ± 0.063"

Nt_II: '''IUI'I~ UY'I'l,.
"""011 '1M MtlEilUllu',-& •

Post Samole,

Date ------

INSPECTION DATA SHEET

I pre-sam~e
IDate )l~a 1

PITOT TUBE

n-l U_",T '.UlUoIC CIPOIIIC. PUIII( 01 T)II( "MT nal
,.,....... It t'l_ 1lI11_ 0- MCh'[ I"M( ClUU OTlT """"'(.

M,au .•••• ('J,f1-e, U'I'(L N\I""
_ , .. Iln - •••~ •• --' I,

Comments:

Date _-J---'''-- -..,'''--'-+.......-!-__

I certify that pitot tube/probe number Z-2- meets or exceeds all
specifications, criteria and/or applicable design features· and ;s hereby
assigned a pitot tube calibration factor of 0.84. I I. ;/.

Signature ~~fl/t-

711~ UJ, -/ft.Lj
I-)ee 40 CF~ 60. vol. 42. Ho. 160. Method Z. Verify the minimum

2 Inch setback of the thermocouple and the minimum 3/ 4 inch
separation bet~een the pitot tube and the nozzle as shown at
the top of this paqe.

D-40
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· I
---~

PITOT TUBE INSPECTION DATA SHEET

HC_U ''''C''''~ U¥1L
iJ'O'llI~ I." our-......

tce,_u .'•• IC.u,.c U'II\. ret" ...
_,,, O(n-.• ,-.4 ~,-", a,

Post Samol e .

Date -----

lies level?

fJ'o obstructions?

NV damaged?
(JJ -10°.< al < +10°

1° -10° < az < +10°

0° _5° < fh < +5°
Of)

_5° <. fh < +5°

0° -
y

VO e

k7fr A

,)5Cj 1.05 Dt < Pa < 1.5 Dt,

,57)' 1.05 Dt < Pb < 1.5 Dt

D37S 3/16" ~ Dt '< 3/8"
D

A tan y < 0.125"

0 A tan e < 0.03125"

,6s Pa = Pb ± 0.063",

P7;q~(k- Date?

NUn: '"10.''''' \lW\.
"''''0. '01. .UCIU...." •

211, ... ~.

~li6J
8
···~~

._. _._._. ~
_ ..--.:-~

1h( 1....1(' "UIUI( lWOIlJIC~ 011 TN 'lTD' 1\8(,....,.,1, Ie (7(111 ..,11_ 0- AaOt( n.c IGllU pr., 1'U't(.

-.

Comments:

'See 40 CFR 60. Vol. 42. 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.

I certify that 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 ~

Date /11~L /1,· /7/q
/

D-41 .
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Post Sample

Date

va level?

~O obstructions?

ND damaged?

~o -100.< 0.1 < +100

1~ -100 < 0.2 < +100
I D

~ _50 < 8 1 < +5°

6 4

_5° < 82 < +5°
;}tJ

y
'/ tJ 6

e

.Bf8 A

. 4"L-1 1.05 Dt < Pa < 1.5 Dt,

.m4 1.05 Dt < Pb < 1.5Dt~,3 )5 3/16" ~ Dt '<: 3/8"

.() /5 A tan y < 0.125" f

,0 A tan e < 0.03125" r

y~ Pa = Pb ±. 0.063" r

INSPECTION OATA SHEET

I pr/,i74- 'Oate ~-Z

PITOT TUBE

t(,au .... ca".. Ulftl
""flO- 'O'l IUllJIl •• 1ICO •

H.-Ifl 1.01,&1'1'4 uvtl
N\lft~ 60_ D(TT.......~

'" -.Ill ~I

~l6J
a
···~~._. _._._0 ~

._. ...-:-~

~ \

___J

lKutr'.D.('arl-e. Llyn ~'I"o

,~ ~U(""'.'-.4 .......

Comments:

"5ee 40 CF~ 60. Vol. 42. Mo. 160. Method Z. Verify the minimum
Z 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.

I certify that pi tot tube/probe number 7-4- meets or exceeds all
specifications, criteria and/or applicable design features· and is hereby
assigned a pitot tube calibration factor of 0.84. kkwL-

11.' .
Signature I~---'-"--------------

Date ?Jr. £vd V I /1£4
7

D-42

ENTROPY



Hun ...,UJI.' "fV(L
PO"""" '01 our-.'"''''

INSPECTION DATA SHEET

.~--JoateP~7K¥ Post Sample

Date -----

~~ level?

~Q -
obstructions?

~O damaged?

1° -10°.< ell < +10°

I # _10° < el, < +10°

( 'P _5° < 61 < +5°
;0 _5° < 6, < +5°

i~
.

y

0° e

·f(93 A

, Lf57 1.05 Dt < Pa < 1.5 Dt,

14-~0 1.05 Dt < Pb < 1.5 Dt

.375 3/16" "'< Dt '< 3/8"

/), (J!) A tan y < 0.125" ---1f) A tan e < 0.03125"

Yt;] Pa = Pb ± 0.063" I

N,au '''''UII" Llvn
'0'''10.1 , ...nIUl ........

PITOT TUBE

§
8

···~·~
._. _._._- ~

--- ._.~

nc l_a(1 "'n~r 01'01-'; "'-M( 01 T'M( "TOT M(
SMo'U.. I( t'fU willi 01 qg,( n.t NaULt UTn P\.JJI(.

~'l

-Q'---=.---.=E/""'.-~I-. -&.---=--==~:.:J:;_li

_r.--:1.z '.]

-I

OI~.rr '•• tCAUIII; llyn Pe1Ula
'Ool DlU ..... I-.4 til -.. .,

Comments:

-See 40 tFR 60. Vol. 42. Mo. 160. Method 2. Ve~ify the minimum
2 inch setbac~ of the thermocouple and the minimum 3/4 inch
sepa~atlon between the pitot tube and the nozzle as shown at
the top of this page.

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~~
Date ~u, 511

/
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liD

____ -1

Post Sample

Date ------

~a 1eve17

tJO obstructions?

~ damaged?

D
il

-10°. < al < +10°

I iJ
-10° < a2 < +10° I

(J _5° < 61 < +5°
(J _5° < 62 < +5°
Of)

y I
()iJ e

.ttf9 A

·4-'73 1.05 0t < Pa < 1.5 Dt I

.470 1.05 Dt < Pb < 1.5 Dt

3/16 11 ",< Dt ~ 3/8"

A tan y < 0.125 11 I
rA tan e < 0.03125"

Pa = Pb ±. 0.063 11 I

N"U ''''CAttIC uvn.
!"OJ"'" ,oa ,'UM'.'MG •

GfC-U ...1(.. " ..... Ltvn
1"Q1oUI0- 'oa DIU-.'.''''
:a.,~:),

~L6
8
···~~

._. _.-~_. ~

..-"\. .'-
--- ._.~

PITOT TUBE INSPECTION DATA SHEET

I Pre-sampl e

-Oate 3{' 11ft

11- 1

r-----,..-- n ~-'-::'-~

~_._.=E'3r-- --fi'--::--==~--:T-=u.-L~

-r-=:1.: {)

I){,au U(UCAl,,,, Lh'U 'e,'''o-
'D« 0('1'1 ....... '" lA, _. "

Comments:

I certify that pitot tube/probe number 4-~
specifications, criteria and/or applicable design
assigned a pitot tube calibration factor of 0.84.

meets or exceeds all
features· and is hereby

Signature

Date
·See 40 CF~ 60. Vol. 42. No. 100. ~ethod 2. Verify the minimum
2 inch setOacK 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

""E
SHALL. BI:

l>
T

~ZI-1
,....t:NlC)C~E I

,. I TOT TUllE 1

),'- IN.

IN.

I T~ ..
.-1- A,
~ 8 --l,

level? i~j
obstructions? va

damaged? ;Vi)

_10 0
< III < +10

0 I 0

_100 < 11 2
< +10

0 2()
_50 < Sl < +5 0

J 0

_50 < S2 < +5
0

J D

Y I c)

8 I 0

A 0.'171
1.05 D < P < 1.5 Dt 0, t.f ~"t a
1.05 D < P < 1.5 D O. '1~S-t b t

3/16" < D < 3/8" 0.3 7L/t
A tan y < 0.125" 0.0155

A ta.'1 8 < 0.03125" 0,0/5 S-
p = P + 0.063" 'i c~a b -

Comments:

Date___...........loL.=_---':....::='-- _

I certify that pitot tube/probe number 4--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~ 8~
(-;;sczca~

*SEE 40 CFR 60,VOL.4ZNO. 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

I Pa = Pb + 0.063"

'1es level?

No obstructions?

Aio damaged?

t/(J -100 < 0.1 < +100

5° -100 < 0.2 < +100 I
3- _50 < B1 < +5 0 I
.30 _50 < B2 < +5 0

I
/()

Y \

0 e

.77'0 A I

.39cg 1.05 Dt < Pa < 1.5 Dt! l
.3-&0 1.05 Dt < Pb < 1.5 Dt~·375 3/16" ~ Dt '< 3/8"

01'1' A tan < 0.125" I. y I

IA
I

(;) tan e < 0.03125" I

.(tlll[ I •• 'UTIMC uvn.
11'0",",0_ '0. ~(1(."I.I"'.

OfC-[I 1-oI(UIII" ,,('ttl.
'OSlfl~" '0_ :'1U'OIlI.'~

~
," /:'
,,~

! IlE:::dJ

8
-"--~". --J ----- ------
.~.::

.-. -_.~

Pre-sample

Da te , lIef 1~1

nt( I....." '.{UUol( Of'(III'" "'-ME 01 TW "nn lUI(
"""""L I( UlII "11M 01 q(h( r"'l NOZZL( [_n, ~ ..... (.

11,1
,..-----:>_ n = ~.-.-~~

-i-'-'-E'~r-- .-tr'---;:-~~:3---'-'_.L~

-r--:.1 02 U

')(elf( -"'O'fafl'" Llvn "':\"10_
'0...(ft''"' ••", ~,_ll it

Comments:

Signature

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.

Edd/L
Date

·See 40 ci'~ 60. Vol _ 42. No, 160. MethOd 2_ Verify the minimum
2 inch setbac~ 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

Post Samole

Date

Pre-sample

Date tUq&1

'IE'S level?

Alo obstructions?

No damaged?

~o -10° < 0.1 < +10°

3° _10° < 0.2 < +10° I
(J Iz. _5° < 81 < +5°
0z. _5° < 82 < +5°
0

ID y

()6 e I
. ~<g'l A

.7'4'3 1. 05 Dt < Pa < 1.5 Dt I

.'I¥! 1.05 Dt < Pb < 1.5 Dt

-375 3/16" -<: Dt ~ 3/8"

0 A tan <0.125" Iy I

0 IA tan e < 0.03125" I
I

\ Pa = Pb II ies + 0.063",

~-
'(~'(f ,_a'CATI" uvn
"0\1"0- '0- O(1("l'IIl.I-..,..

,),......,
O(C_U ••ouu ••, l[v(l
'QSI"~ '01 )(n•• ,IIII.'

~
,~."
'~

I '
,~I

~

8 '''-' a's, -
-.J ----- _._._-

._.._.~

d ,,··--.J
1

, .... I!IlO(CUl'\( I

, ~"'or lUI[ (,)

rn
~ :0,- l~'" I

~ 111 ! (,0·\\ ! lIZ I•.
: .-.. ..... ""lIlC \; I!).

, ----r---r
;. I

--1- •

I ;. I
t t

n.( ,_ACT "BI.Uo1( 0"011"" "-Ali'( OF nt( 'TTOT M(
~L IE (". IIlUIil 01 ...0,( Ilt( JIlOl:l[ [lUU "'.ME.

DCC.U '_OtCUI-e. U"[l 'O,lTll)II
'0' MTlII.......... 1. ''''UI CAUYL.&f1MC. t.

')[CI(r 1.01(,"t-e, l(vn l"Cl.lI0_
'0111 O[U",..... ,1lt4 WI _. 6, "

-
Comments:

Signature

I certify that pitot tube/probe number ~-s meets or exceeds all
specifications, criteria and/or applicable design features 4 and is hereby
assigned a pitot tube calibration factor of 0.84.

~/jl~
Date

'See 40 cF~ 60, ~Ol. ~2. No. 160. ~ethod 2. Verify the minimum
2 inch setbac< of the thenmocouole and the minimum 3/4 inch
separation between the p,tOt tube and the nozzle as shown at
the top of this page.
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Calibration by:, 0 I J 0 5"]Dry Gas Meter Identification:
-~'---..L-L---:""""--=--l-_

Date: Barometric Pressure (Pb): L4. S in. IIg

IDa te : ------ 'Barometric Pressure (Pb): in. Hg-----

ENTROPY

NVIRONMENTALlBTB,INC.

Approx . Spirometer -#= z,~02- Dry Gas l1eter
Flow Gas Gas Flow Meter Avg.
Rate Vol ume Temp. Volume Temp. Pressure Time Rate Meter Meter
(Q) (Vs ) ( t s ) (Vds) (tds ) <tlop) (0 ) (0 ) Coeff. Coefr.
cErn ft 3 OF ft3 OF in. \120 min. cfm (Yds) (Yds )

-

?S-Sol ,7 ~. GJ I q ,s - tJ. 4- 10.0'1- cJ. 1-(1£1 S D. q,;;L'l

O. ?-S ?-. 5~o / ,1 ?.. uDl..l 1r:; -0, y l-O.o D. l..lf l!Iq o.'17wlt

? .52-1-8' ,7 '2.. 5 'is'3 /5 - 0.3 to. 0 O.:tl/ So 0.0,73 "S

~. IQ8l..P 70J 4. "1-31- 15 - O."'1S Ib.O O.liD'S1 D. q ~ f., I;
O.ljD Lt.\1/2- "1l) L/. .;1-19 15 - 0.15 /0·0 O. Y01-L/ O. '1r'3~

l1. 14'3Q lot 4.?-~ J- ,5 -0·,5 10.0 o . '34'1 ¥" O.Q'37

Co.?-I/ 2> 1q f.J.-;~;L 15 - ',5 '0·0 o. -c; ~q, o. «1113-

O. bo lP.)...Yll iq ~. "YLL-l 15 -I. c; /0.0 O. &032- O.CfW3
(p. ?-1I3 ,'\ ~. 331 ,(; -I.S 10. () 0.5'1"11 O.Q1!1.J- -

<6. 'tDSe, Ie, <1[. Y1 L, ,(, . --~. y 10·0 D.7q~ V. '1T7<:".f

D·%O '??-OSq ....)<1 ~. '3~~ 7lR - '")..4 10.0 O.7CJ1.-i 0.97 fS"'q
<3'. 1~lu 1q "3' •-;7Cl 7(; -~.y ILJ.c) O·/ClIO D.C1"11 £J--------
10· 5101 11 /D."iC,lp 7<0 - '3. ?' S 10·0 ).0192- o.qY-1i

Lot) JD·LJ13w '11 to.7{pCj 7& - 3.i" 10.0 /.OISlr O.'1fOD

/u·}-IIC)O II JD."1i),.5 I~ -3.i 1'0.0 I. 0/03 D.G} 7'?'},

Yrl~ - ----------------------------------- Q = (11.64)
I • + II r n) «(.. \



Dry Gas Meter Identl ficatlon: lOt 70$/ Calibration by:

.f,\1 I
~.I.2J~

Date:

IDa te :

~II' 'E-Lo Barometric Pressure (P b ):

ISClrometric Pressure (Ph):

In. IIg

1n. IIg

ENTROPY

NVIRONMENTALIBTB,INC.

-- --- -- - - -

Approx. ~;p i rom e Le r 14 Z--<:(;01- Or y Gas 11(~ L(! r
Flow Gas Gas Flow Meter Avg.
Rate Vo 1ume Temp. Volume Temp. Pressure Time Rale Meter Meter
(Q) (V 5 ) ( Ls ) (Vds) ( tds ) (ll p) (0 ) (Q) Coeff. Coeff.
cfm ft3 OF ft) °F in. "2° min. cfm (Yds) (Yds )

1-L."2QSI 11 1")..,.12..C; 7L, - s.?-- IU.O 1./c(;1.~ 0. '1/11

,. ZD IJ.-. :.?-)..4 ,1 I '").. '1 5 () IV -5. 'd-- IO.D I.lct4'i 0.'1,,3

I :l.. -Z- <?{g 0 ,7 I -:>-. 1'2. '1 tlo -S.?- 10.0 I. I ct ll~ 0.'1',"0
\Y. 3q4~ /1 Itt. q-z-.,I 7(, - l,. &' /0·0 I ....Y1/0 o· q,111,. LID '4. 72,lJ, I II Il-i. C\1t; ILP - 1.,. q 10.0 I. ~ «"'1 z.. D.OJIr;~

'4. "31.-<4 I II 14. ct '2.-4 7~ -(".'1 10·0 /. --;9 II O.'\it.fq
--

-
tt -- --- r ) '1 7 X7J--... I-" --

Q = (17.6'1)



liD

. -r-..nCAl.. JBRA.T JON In": ...1!t">~;;::;..- _ MrTER BOX NUMBER: IV - 2.-

DATE: 4--3 -90 BAROMrTR J C PRESSURE: [Ps } : Z9.&B IN. HC

·PATE:: -BAROMETRIC P~SURE (P ): IN. HC
B ---

STANDARD ME:TER NUMBER: /0/7DS7 COEFF J C lENT [Y CS b I.DO?-O

NOMINAl.. STANDARD CRY CAS MCTER IM£TE:R BOX METt:R I NC SYSTEM

Fl..OW
~ ORIFICE: ~ TEMP.

~TE VOl..UM5: TEMP. TIME SE"'rTINC VOl..UME- [Yes) ["rps} (Vel ('e)( Q) ( e ) ( t:.HI
C'F'M FTJ 0'F' MIN.. IN.H

2
O rT J OF

4-z48 I 7D' ID.D I 0.50 14.3/~ I 74-
D

4-.257 I 70" /DD ID.5D 14:3~1- 7~o

'O.~l 7/" fD.D 12.1{) IS.474-1 SO"
~.:35D I 7 / ~ ID.D 12./0 j f3.4J?Jb I '33<:'

17 59~1 7/" ID.O 14-.9D 1/2.(,,=,/1 ~~.

12.6501 7/ D fD.D '~D IfZ.7&':' I 67"

I I I I
I I ·1 I
I , I r, I I I

Fl..OW ORIFICE
RATE: FA~OR

(Qcl CCEF'F'. 1::. H@

CFM (OF) [Yp ) IN. H 0
2

CF1d

NOMINAl..
FL.OW f----~--.;......,---~--__l

RAn:
(Ql

1'l.4-7n.c; IZ.~~ ID99/71 t. -SSO
0.42-14-13.DD5 o.~d /,5.36
lD.SZ-9B If.... f~! I t.DD4-71 /.054
lo.B24-9111? J9'B I/.DDfS I f.&tA-
1./_44-1 ~9 3~7 j / .DID31/.(;~3
,. 247_A ~9. 4f)& II. 005D I /. (p&, 3

I I I
I I I
I I I

'!G.J, • ~do' • t-; c! - ."0) • Pb

!A. v,· l~aa - .'01 • 17. - AKll~.')
I I 1

AVERACE: 1(. OOf I I I. &"2--

D-50_..---~"



-
Meter Box Number: NS Calibration by: I. I'"~<n:

Meter Box Vacuum: in. Hg------
standard Meter Number: ) 0\/ o~ I Standard Meter Gamma: \. 00'2.-

Date: 4-3- ~lo Barometric Pressure (P
b

): Z ct. 7 [:) in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(Vds ) ( t

ds
) ( e) (.6. H ) (V

d
) ( t d ) Coeff. 6H@

ft 3 of min. in. H
2

O ft3 of (Y
d

) in. H
2

O

7. "SliO I "1'1- }o.o l. ct s I,. S5"1 ?:o J. b II I. q I

1.111 IJ 1..- 10·0 \.'1':; 7.~Z-fl ?S ) . D07 1, Y I

7.c.fuu 1'2, /0.0 I. q S 7.lo0~ «9 J. 0 J 0 f.'1z..

Average I.ooq l. gr

*
0.0317 *.6.H

Yds * V
ds

* (t
d

+ 460) * P
b

Yd = ---------------------------------
Vd * (tds + 460) * (P b +.6. H/13 . 6 )

I~~~~;~:~~~;::-~-12

D-Sl

ENTROPY



110

Meter Box Number: NJ --- -- 0Calibration by: t, '\~d
J

Meter Box Vacuum: g in. Hg

Standard Meter Number: I 0 1'/05 ( Standard Meter Gamma: I. U 0-"2-

Date: l( - 3- CC~ Barometric Pressure (P
b

): "d ct ·/0 in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(Vds ) (t

ds
) (e) (C:. H) (Vd ) ( t d ) Coeff. C:.H@

ft 3 of min. in. H
2

O ft3 of (Y
d

) in. H2O

1. f,54 li?- 10. D I. Cj Q 17. ~35 <?r' . CJe,oS I. r~

1. -r;-z.'1 117- 10.(.) I,~ -J. ~ (P'1 '11 • <) ~r~ J. f3

1. -r:;l.{ ( 17- 10.0 I. C; 1'I· t1 D5 I '11 . CJ ~ ?1 I. f2.-

Average I C) «1~ 1.~3

*
0.0317 *.6H

Yds * Vds * (td + 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (Pb +.6 H/13 . 6 )

I:~~§~~:~~~;::-~-12

D-52
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Meter Box Number: N ~

Meter Box Vacuum:

Calibration by: I. -r""=)£ cr-(

in. Hg

Standard Meter Number: 101, 0":51 Standard Meter Gamma: ). () () '7--

Date: y ~ 3- ~L? Barometric Pressure (P
b

): ""2 S. 70 in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(V. ) (t

ds
) ( e) (.6H) (Vd ) (t

d
) Coeff. .6H@

as

ft 3 of min. in. H2 O ft3 OF (Y
d

) in. H2O

7. o~{ /1 10·0 II. to5 7.28"2- «-3 . '170""3 I. !'""Z.

7. D7/ 11 tD.c> I. u=S 7.40'- ?~ .C1f()'Z- I /. y I

7.b;'-f 71 IO.() t. {p 5 7. t./ '37 I 70 I . '1 fl)'f 1(. N

Average ' '1 g~(.p I.~I

Yds * Vds * (td + 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (P b +.6 H / 13 • 6 )

0.0317 * .6H

*

D-53
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Meter Box Number:~

standard Meter Number: I D1'05,7 standard Meter Gamma: J Q02..

Date:

*Date:

Barometric Pressure (P
b

):

*Barometric Pressure (P
b

): in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(V ds) (t ds ) (e) (~H) (Vd ) (td ) Coeff. 6H@

ft 3 OF min. in. H
2

O ft3 OF (Y
d

) in. H 0
2

l(. 0& Y 70 /0.0 •-S 0 1.1. 00 I 17:> I. D/3 /. 7~

~ 01 z.. 70 10. c) (~Q Y.-r.JI.5U 1'-( /. u/ I /. 77

8".I?( 70 /0. () 9-. ( ? 60 77 J. {5D 7 /- ftJ
B.ICfl 7D I (0·0 0.,. ( «. 22-~ 77 . qqq; 1/.71
1Z.?"'3'"3. 70 Iro - 0 I.f.~ liz. $"O'Z- I Yz) .c,tt.;/ I /.7 P-

/1.. 2. ~S 7D /D.O Cf·Y rz.. '5& 3 I fl- .7C)OO I I. 78

Average 1.002- I. 7 r:

Yds * vds * (td ~ 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (Pb + H/13.6)

0.0317 *.6H
*

D-54

ENTROPY
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-
Meter Box Number: N10 Calibration by: I. M ~ ~JX

Standard Meter Number: Lo *'3 8'"32'?> Standard Meter Gamma: ).001./--2-

Date: 4- ~ -~v Barometric Pressure (P
b

): 1. e, . 2..0 in. Hg

*Date: *Barometric Pressure (P
b

): in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas

- Volume Temp. Time Setting Volume Temp.
(V ds) (t ds ) (6) (c.H) (Vd ) (td ) Coeff. ~H@

ft 3 OF min. in. H
2

O ft3 OF (Y
d

) in. H °2

<t./ WI.} 12- JQ.() D. SD \ If. 330 <61- ·t1'77Cf {.LPL{

4.1..1 !( Ill; In.o 0, SD 4. ~S) l'l I . 4'77~ f. Co I

<{. ?AS It.{ 10.0 1.-. I I'LSS,I?I I .4 r 'nCj ( 7 I

f.:l11 ilf (D. r) 't. I <{; ,~(P7 I <6'1 Ojy3Q 1.13

\'1.. "SloO 13 ID. D 4.r I 17. .Q2q ~r- . Cl'),o /.1'0

1~. 1SDL{ 11" 10.0 l{. r I J't·qz..(pl '7D . '1723 1·7 D

Average \ 9 fl.il I. ~~

Yds * vds * (td + 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (P b + H/13.6)

-

-

0.0317 *~H
*

D-55

(tds + 460) * 6

Yds * Vds

-

2

ENTROPY
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Meter Box Number: N \ 4 Calibration by: I.T ~erc>

Meter Box Vacuum:~ in. Hg

standard Meter Number: 10 l,o'S! Standard Meter Gamma: J t aU 1-

Date: Barometric Pressure (Pb ): :2... q f"D in. Hg

standard Meter Meter Box Metering System

Gas Ori.fice Gas
Volume Temp. Time Setting Volume Temp.
(Vds ) (t

ds
) (9 ) (CoH) (V

d
) (td ) Coeff. CoH@

ft 3 of min. in. H
2

O ft3 o~ (Y
d

) in. H2O1:

I ~. lo ~r '0 I b·O 4tr:;~ I '"Z.. , -z. Lo ~, . S «''51 I . ?l

\\.~1'S1 10 /0.(.) l(. t;;S \1'1..I'S~ ~? . 0] r1..(-z.. /. ~I

II. lo'7 '2.-1 70 to·O lj.55 1'-·11.P( ~~ . 'l¥51 I. ~t

Average O. C; ~-r;o I . <t-l I

*
0.0317 * CoH

Yds * Vds * (td + 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (P b +CoH/13.6)

[~:~~;::~~~~~:-~-12

D-56

ENTROPY



Meter Box Number: R.A C< 2- Calibration by:

Meter Box Vacuum: __----;...l.-__ in. Hg

Standard Meter Number: IDI,OSe Standard Meter Gamma: 1.00 "'2-

Date: Barometric Pressure (Pb) : 'Z- ~ - ro in. Hg

Standard Meter Meter Box Metering System

Gas Orifice Gas
Volume Temp. Time Setting Volume Temp.
(Vds ) (t. ) (8) (~H) (V

d
) (t d ) Coeff. ~H@as

ft 3 of min. in. H2O ft3 of (Yd ) in. H2O

I!. C(1) e, ID ID.c) l.-{ • I II /. '-/7;; loLf ;.0/1.-7 1.79

/0. ~ iP1... ,0 10.0 If. ( I /I. '$0'1 107 /. D J / I. 7 Cj

JO.'13f ,0 to.l) 4. t dI. S1-cP I 0'1. C; J • D J '2 1,7 i

Average I. D/2- 1·7 Cj

Yds * Vds * (td + 460) * Pb
Yd = ---------------------------------

Vd * (tds + 460) * (Pb +.6. H/ 13 . 6 )

0~03l7 * ~H

*

..

D-57

ENTROPY



IIlI

Date: 0). '7-S;. &~ Time: tpe -1/4fB
Client: et1lj 1~u£.J~/lJ::::'~h.'- Auditor: 8~ RU\>i)

Pbar :
/ Pl.61~

Meter Box No. : N·t..,Z~.5: in. Hg.

~H@: (. ")"8 Pretest Y: O,qqg

Orifice Dry gas Meter Duration
gauge meter Temperatures of

reading reading run
to. H@ vi/Vf Ti/T f

A
~

in. H2O ft3 min.

I
~G (p . </~-si ~{) 10

1·£"6
~~a .~<cS- ~£)

Dry Gas Meter
meter temperature Pretest Calculated Audit

volume average Y Yc 0.97Y < Yc < 1. 03Y
Vm tm O.97Y Acceptable

ft3 <7 1.03Y

~O 9D (J,q<c.B\
\ .~3'

I .ot.."l9

Calculated Y c

(
0.0319 (tm + 460»)

Pbar

1/2 10

(
0.031~( [) +460))

2tt::> )
1/2

Figure 5.2. Meter box audit.

D-:-58



Date:

Client:

Pbar :

~H@:

=EWIb ~~.s"""':l::.ij), PL.6t£"-S

Z§ in. Hg.

/.8'L

Time:

Auditor:

Meter Box No. :
--......,;:;.....;~----

Pretest Y:

Orifice Dry gas Meter Duration
gauge meter Temperatures of

reading reading run
/:;. H@ Vi/Vf Ti/Tf e

in. H2 O ft3 min.

I
'533. 3+~ 8'f-

/.81- 10

SIf .c. 8 S-D I IB~

Dry Gas Meter
meter temperature Pretest calculated Audit

volume average Y Yc 0.97Y < Yc < 1.03Y
Vm tm 0.97Y Acceptable

ft3 '7 1.03Y

'}.4€'CJ -8~
.c.~~~1..

OL~3( .
I . ct. "38

Calculated Yc

(
0.0319 (tm + 460))

. Pbar

1/2 10 B\. + 460 »

"S.~ )
1/2

Figure 5.2. Meter box audit.

D-59



liD

Date: "2/2S/EJe Time: /2-:(fp
j I

Client: Auditor: WSN

Pbar : z-q. CS in. Hg. Meter Box No. : N·7
~H@: (.7'? Pretest Y: '·6""00

Orifice Dry gas Meter ~ration

gauge meter Temperatures of
reading reading run
t:. H@ Vi/Vf Ti/Tf e

in. H2O ft3 min.

,.7t7 &~. 5Qs. go
10

'3q4-. 2 ~ 2- 8'30

Dry Gas Meter
meter temperature Pretest Calculated Audit

volume average Y Yc 0. 97Y < v ~ 1 n3Y
Vm tm 0.97Y ·~c~Pta~

ft 3 '7 1.03Y -----.
7· &3>7 <6/. 7 1

0 q1-l>O

I
j.f'Q"Z--

I
I . t51J Z-

l·.MDO

" rr
{~ (0 • 03 19 (tm +

Vm Pbar
\ /

Calculated Y c
/

460») ~ -/ 10 X
\( 7.f; ~7) (

0.0319( '81.S+460)) '~

( v:(·S )

Figure 5.2. Meter box audit.
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Date:

C1 ient: E.Mef$CEfl2BDBo IAJM7BM. L PLA1EJ2.:S

P bar : 2'? t5D in. Hg.

~H@: f_7S

Time: /2: 34-UZ :f4:
i

Auditor: _J2~.~e~ __
Meter Box No. :---:,1J..;::...--'7"-- _

Pretest Y: /.000
...;..,,;,...;;..,;;,...;,..-------

Orifice Dry gas Meter ~ration

gauge meter Temperatures of
reading reading run
t:. H@ ViNf TilTf e

in. H2 O ft3 min.

i , B,o5fL;.~J2- 10

1.75
&4.2D7 I 94~ I

Dry Gas Meter
meter temperature Pretest calculated Audit

volume average Y Yc 0.97Y < Yc < 1.03Y
Vm tm 0.97Y Acceptable

ft3 Or' 1.03Y

.D .'\l-~
6W

7.5~5 gZ.SeJ 1.0085
\ .C::,;'PD

Calculated Yc

(
0.0319 (tm + 460})

Pbar

1/2 10
(7.595) (

0.0319( 62.5 + 460})
( 2<? S )

1/2

Figure 5.2. Meter box audit.
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1111

Date: .(:)3· lC-. ~ \,.,

Client: eM6 ) ~A.eNS10fl.'Dt,.)i:>.~W) • .cil.S

P bar : I l9 .c:;; in. Hg.

AH@:

Time: ( 2. t./ 1- - I 2. S-:r

Auditor: ---l?~.~~~~~~~ __
Meter Box No. :__N:-;,..·_8 _

Pretest Y: I. -01 { 9

Orifice Dry gas Meter Duration
gauge meter Temperatures of

reading reading run
to H@ Vi/Vf Ti/Tf e

in. H2O ft3 min.

'=. ~ I . :)1~ 8~ 10
(.\O\

~ <j~ .ere... ~ ~g

Dry Gas Meter
meter temperature Pretest calculated Audit

volume average Y Yc 0.97Y < Yc < 1.03Y
Vm ~ 0.97Y Acceptable

ft3 Op 1.03Y

-Bib: S
i

D .<1'8 \"S"

I

1 -3'fCJ \..oc+Z ~
I.DL/'t1

Calculated Yc

(
0.0319 (tm + 460))

Pbar

1/2 = 10 gss + ~60))
2.1. :s'

1/2

Figure 5.2. Meter box audit.
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&1-9
(.00'7. \

Meter Box No.:
--~'--I....-----

Time:

Auditor:

Pretest Y:

Date:

Client:

Orifice Dry gas Meter ~ration

gauge meter Temperatures of
reading reading run
to H@ Vi/Vf Ti/Tf e

in. H2O ft3 min.

I. ~j) ~</ ,fJr)\J~ 11-- 10

~5-:r.l~' Vi g3

Dry Gas Meter
meter temperature Pretest Calculated Audit

volume average Y Yc 0.97Y < Yc < 1.03Y
Vm 1:m 0.97Y Acceptable

ft3 Cpo 1.03Y

80
(). '1 =r- z.. .{J

o·9~¢:}1-,y, (3 '0
~) .1YS?.1..

Calculated Yc

(
0.0319 (tm + 460»)

Pbar

1/2 ... 10 (0.0319(
(1-.~L )

tD + 460»)
Z<t.5"' )

1/2

Figure 5.2. Meter box audit.
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I

PI?.-
;J -/4:
0.9'23

Meter Box No. :-:..~;....o. _

Auditor:

Time:

Pretest Y:

E!1B(GRg:N2BPBo 1tJI2l!$"f"BIAL- Pu..rez5
Z~. 50 in. Hg.

I .7("

Date:

Client:

Orifice Dry gas Meter Duration
gauge meter Temperatures of

reading reading run
t:. H@ Vi/V f Ti/T f e

in. H2O ft3 min.

7~.bZ39 7Do 10

1.7/.;?
BDZ.Z5S 7&°

Dry Gas Meter
meter temperature Pretest Calculated Audit

volume average Y Yc 0.97Y < Yc < 1. 03Y
Vm tm O.97Y Acceptable

ft3 CT 1.03Y

73
D

D.~",'32.
f.ocB+ t\kt7.5&&

l.b~

Calculated Y c

(
0.0319 (tnl+460»)

P bar

1/2 0= 10

(7.st;(p ) (
O.0319{ 7B + 460')

( 29.'3>D )
1/2

Figure 5.2. Meter box audit.
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Date: O~ .~~. '6). Time: lCo4J - I ~S'I

Client: t""t>J~M£,.)\40AJ:)""1:>0.tL~<€ t'l. s Auditor: :g .1<~0;,.)

/
~~-L- Pbar : 2..~ .S~ in. Hg. Meter Box No. :

~H@: \.1-5"" Pretest Y: D. 99(,.

Orifice Dry gas Meter Duration
gauge meter Temperatures of

reading reading run
D. H@ vi/Vf Ti/Tf e

in. H2O ft3 min.

2- "~.<O3~ Cf'c./1-~ = €S- 10

'.1'5" '2.$"t..ICiJ~ ID5/'1-g :: '11..

Dry Gas Meter
meter temperature Pretest Calculated Audit

volume average Y Yc 0.97Y < Yc < 1.03Y
Vm tm 0.97Y Acceptable

ft3 Or- 1.03Y

.c.Cj<O~I
1·~( 8CI

\.~
l·d9D

Calculated Yc

(
0.0319 (tm + 460))

Pbar

1/2 10 '8~ + 460 »
t~.-> >

1/2

Figure 5.2. Meter box audit.

D-65



1111

CUSTODY SHEET FOR REAGENT BOX t o-z.:~,

Date of Makeup __~~+/~/4~!_8_6 __
Individual Tare of Reagent:

Initials

gms.

Locked?

of o.! tJ tJ'<-0.t+

gms.

Individual Tare of Reagent: gms. of _

Individual Silica Gel Tare Weight ~__o_._o__-_o _

PLANT NAME Et-1\6 I e, ll!~JJS6()~~ M I)U.SI/ZI..oL 'f~s

SA..."1PLING LOCATION / -# os- C-.Dr-;//,~'J ~.~t ~X'tf~u-Sj

-EN~OPY 66
NVI~ONMENTA1.JSTS,INC.

Run Date Initials Locked? Date !% S. Gel Initials Locked'
Nu...·:1ber Used Cleanuo Soent , .

IE" /.(.1. .D~·l€·~<c:, ~rtL ../ ~·IB·~c., S- 6~01- ~

Ic-~4 -D ~.( @..&c, V' ()) .(go'~ <... - ~/C ~.hr::1'- ::>

~-3>A C3"f- C G..rp I -Os ~(B-6& ~ (Y3-4 8-~~ c

~n~/5w
Ini tials ••LO~?

Zero & Span Balance
Received in Lab f:fP Ini tials~ ...

Sampling Hethod: rT\\3k f'= ck",,;v-- Filter Tare Used
! Weight on

(mgms) Test

.
Remarks:

. ,

'.-
D-



CUSTODY SHEET FOR REAGENT BOX # O;?j,D

Date of Makeup Initials ~~JI Locked?

Individual Tare of Reagent:

Individual Tare of Reagent: mls. of--------
Individual Silica Gel Tare Weight __2_0_'0_,.;:;.0 gms.

PLANT NAME G{?EcJJS&IJ(() JdvOVS~JItL 7LA1e45
SAMPLING LOCATION C.0tfT/lU" TA).) K.----"5"__~_-..:.J.\@..b.=I~.j_Jl_' _

Run Date Initials Locked? Date % S. Gel Initials Locked?
Number Used Cleanup Spent

1~> 1A 3...;;l..4-8b Clr ~ 3-.;2.. ~-8" ~qqL-- L--/"

Ie
~~ v'

/

~~,B{J. o>vI-·~~ (J'!> .2;'+ .8~ s- g-;;/L

~-qA- o 3-z'S':BQ ApI-- v"'- D~·Zs'·ec.. l~ ~v;G /
.

Date Ini tials Locked? Zero & Span Balance
Received in Lab Initials

Fil ter Tare Used,
Sampling Method: # Weight on

(mgms) Test

.
Remarks:

ENTROPY D-67
NVIRONMENTALISTS,INC.
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CUS TODY SHEET FOR REAGENT BOX # 0i 0 7

Date of Makeup 1- :< J . 8- ( Ini tials 5"5 II Locked?

Individual Tare of Reagent: _-=.l:=--O...;...tJ_,~o___ mIs. 0 f () . / IV det 01/ +--
Individual Tare of Reagent: mls. of--------
Individual Silica Gel Tare Weight ZOO. 0 gms.

PLANT NAME E fit fb /~ /l.@H() I.rf! ::r::jJ !ilA'"/1-U' ... P,,1>-(<<:1/},

SAMPLING LOCATION t.:t{; 5 COJ>'r' I ,..)5 HNtZ

ENTROPY D 68

NVIRONMENTAUSTS,INC.

Run Date Initials Locked? Date % S. Gel Initials Locked?
Number Used Cleanup Spent

lE·)D~ (j -:;. 'lS'·ero ,£r;fl- /
1:J1·~·8c::.. I~ 6q(. )

~'114 D~'~'6~ f>p~ V ()'; . 1.~'~ s.- It), b~~ ./'

1e·l-t.A- ,o~.2.~.~~ Br-I' V"". 0, .t.:S".~~ ,0 6~1o-- ....--

Date Ini tials Locked? Zero & Span Balance
Received in Lab Initials

Sampling Method:
Filter Tare Used.

# Weight on
(mgms} Test

Remarks:

-



CUS TODY SHEET FOR REAGENT BOX # 023C

Date of Makeup ~ -:2 I - 'T " Initials Locked?

Individual Tare of Reagent: 0.1 N Mood
Individual Tare of Reagent: mls. of--------
Individual Silica Gel Tare Weight _~~~c2~C~2~.O gms.

PLANT NAME &e£EI0J eofli:> AL)~d
S~LING LOC~ION ~~~~~~k~~~~~~~~~~~~~~~~~~~~~

-ENTROPY D 69

NVIRONMENTAUSTS,INC.

Run Date Ini tials Locked? Date % S . Gel Initials Locked?
Number Used Cleanup Spent

It-~ 11 A ~ ;;t \c. .i" '- c..TF -- 7·~Co.\b (~ c"f7 ~

~- t'4-A .,.2.'- ·le" ~T~

-------
'}'.:2(. ·1(, ,r ~ ~

Date Ini tials Locked? Zero & Span Balance
Received in Lab Initials

Filter Tare Used.
Sampling Method: # Weight on

(rngrns) Test,- , .'

.
Remarks:

-

1]
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CUSTODY SHEET FOR REAGENT BOX i D2.-3]

Date of Makeup
,

Individual Tare of Reagent:

Initials

3-0°. <=>

Locked?

Individual Tare of Reagent: gms. of _

Individual Silica Gel Tare Weight 260.-0 gros.--------
. ~._-

( g

Run Date Initials Locked? Date % S. Gel Initials Locked'
NUr.1ber Used Cleanuo Soent

£-113 '3 -IB"pjp Y!2-, 'It:s 3-[8 -B~ £0 :Df2 r:j~
rr:::--7

£..-2.- B ~.18·~C:. 6r-1t. J C~ .t~.~~ Ie 6r:=A. v'

-r£-~Br~"8.ge.. tt=-/'- ~ 1.D~ .. (i .g\-. In 6F/L.. ~

.

~
Ini tials LO~? Zero & Span Balance

Received in Lab :3 l'f B$'""~ Initials

Hethod: f'{) 13 A. fc C;....".f'il\...J~ Filter Tare Used
Sampling # Weight on

m ms Test

Remarks:

ENTl=tOPy D-70• •
NVll:::lONMENTAUSTS, INC-



CUSTODY SHEET FOR REAGENT BOX # O~ll

Date of Makeup '; /14/ 0((:> Initials tHD Locked? /
I

'0. ( lJ l-Ja6~Individual Tare of Reagent: ~ .O~Ot?O mls. of

Individual Tare of Reagent: mls. of

Individual Silica Gel Tare Weight 200 .0 gms.---------

PLANT NAME

Run Date Initials Locked? Date % S. Gel Initials Locked?
Number Used Cleanup Spent

Ie -q-f3 f:) ~. zI.f .Be,. 6r-:--(L l,/ D!>'Z~'~~ 10 h~ ~

I~~~B ~-;).," ... 8t.. (!..~ ~ ~. j·].t· ~I., /0 0)0 ('J""f
~.-

-rf.-1!> :5 '.;25-~.b . c..:::rf L-// ~ -;25"'8/.0 ,Dlo c.:r:-f- I
\....---".

Date Initials Locked? Zero & Span Balance
Received in Lab Initials

Fil ter Tare Used.
Sampling Method: # Weight on

(mgrns 2 Test

Remarks: -

ENTROPY D-71
NVIRONMENTAUSTS,INC.



IIlI
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CUSTODY SHEET FOR REAGENT BOX # ai /7

Date of Makeup J'.:( I - e? Initials Locked?

Individual Tare of Reagent: _..Q2,,-,-a~Q~.tJ'---__ mls. of 0, I N IV, 0 II

Individual Tare of Reagent: mls. of--------
Individual Silica Gel Tare Weight _--:;2__0""-,,,Q_.~tJ gms.

SAMPLING LOCATION

PLANT NAME bR.eeNSgo,z'D cf1JUSTf-J&L PLA-,-I~E.L.:-g~~ _

~k--.;;~~-,....-"-6.L--....:..Illtc>~,~,.,[-----------

-ENTROPY D 72

NVIRONMENTAUSTS,INC.

Run Date Initials Locked? Date % S . Gel Initials Locked?
Number Used Cleanup Soent

l~ - lOB !>.~S".'61t" bv/...- r./ tts-tS·g~ S- fy(1t .,/

~- t1 B '3>'~5'"' 8e, ~:Fit
t/

~-1--5·g~ Y /!;FA, ~

·n.,.6 ~rl- ../
D:S~LS'&~ ~ ~p~ ./

C~. z..S'. glei

_.

...---

Date Initials Locked? Zero & Span Balance
Received in Lab Initials

Filter Tare Used.
Sampling Method: # Weight on

(mgms} Test

Remarks:

-

___ r-



CUSTODY SHEET FOR REAGENT BOX # 02.21:

Date of Makeup 3 - :2 / -,1 t Initials Locked?

Individual Tare of Reagent: 200· 0

Individual Tare of Reagent: mls. of--------
Individual Silica Gel Tare Weight __~2~,~O~O~.~a~ gms.

PLANT NAME

SAMPLING LOCATION -r?-tJJI< ~ E'fH1t1)5-r

ENTROPY D 73

NVIRONMENTAUSTS,INC.

Run Date Initials Locked? Date % S. Gelj Initials Locked?
Number Used Cleanup Spent

'Ie. - I 3> e, 3· ::l(,. fi,p (.. -:r. r. ~ l-01.(.·g/o /0 C~;:

-r~, I t}~ J '.;ll,' f(, c. -:r.f. ~ J .02. c.". • 'tCc- /0 (!~r ~

Date Ini tials Locked? Zero & Span Balance
Received in Lab Initials

J:1-S ~/~-t-ZA6£ Filter Tare Used.
Sampling Method: # Weight onI

(rngms) Test

.
Remarks:

-
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CUSTODY SHEET FOR REAGENT BOX I C> '2..1 ~

Locked? ----Date of Makeup
-~~'H------

Individual Tare of Reagent:

gms. ofIndividual Tare of Reagent:

Individual Silica Gel Tare Weight __L_e>_c=>__-_C _ gms •
. ~._ ..

PLANT NAME 6k~/o£t2 ;/Ld<!kL [!d!M
S~LING LOCATION _~~~~~~~~~i~fl~~~ ~

eN~OPY D 74

NV1!=l~MENTAUSTS.JNC.

Run Date Initials Locked? Date % S. Gel Initials Locked'
Nur.tber Used Cleanuo Spent ..

0-5~ 3 ;~. <cto c.:r. F .-/" 2'~(,. f~ /0 e..~r ~

D-fo~ . :Y.:tfp. f~ c.. ,..f ~.
3·;l(P ·ib ItJ L'.:r.f( ----

MO--1A 3'~' 5'h c.:r:F ~ :? .::2~ ·110 I~ c-;;-F

Date Ini tials Locked? Zero & Span Balance
Received in Lab Ini tials

Sampling l-lethod:
Filter Tare Used

# Weight on.
(mgms) Test

.
Remarks:

. ,

'.- -



CUSTODY SHEET FOR REAGENT BOX # 020:2

Date of Makeup Initials Locked? J

Individual Tare of Reagent:

Individual Tare of Reagent:

__Z~O'-JO",,"-,-'..;..0___ mls. of D. IN .M.• () H-

mls. of--------
Individual Silica Gel Tare Weight __::2~CJ-,O;..-.'0"'--____ gms.

PLANT NAME

SAMPLING LOCATION Jt1. Oc..rr L,.£. T n-AGK

Run Date Initials Locked? Date % S . Gel Initials Locked?
Number Used Cleanup Spent

Yj~4 3-0l~-.8Ia ~. ::f. J'. ~ Z· ~~. i(, /5""% C·~f.

YV/D-lD ~ 3'~'~ c.r·F. ~ "3 -o?.lo- <tb JS:- t:--:J. f. L----.- --

rnD-l f] {J'!J.z.c" .R--(~ 6r,L V D3 'l~'rb \.. /'"5" tFI- V
.~ .,

Date Ini tials Locked? Zero & Span Balance
Received in Lab Initials

Sampling Method:
Filter Tare Used,

# Weight on
(mgms) Test

.
Remarks:

eNTROPY D-75
NVIRONMENTAUSTS,INC.
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AMPERE-HOUR CALCULATIONS
TEST NO.

INLET: MI-1; OUTLET: MO-1

Time Time
(24-h clock) interval, min Current, Ampere-hours

Inlet Outlet Inlet Outlet amperes Inlet Outlet

08:38 08:36
08:46 08:46 8 10 7,000 933 1,167
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
09: 19 09: 19 1 3 7,000 117 350

Subtotal 39 43 4,551 5,018

09:29 09:29
09:39 09:39 10 10 5,000 833 833
09:43 09:43 4 4 6,000 400 400

Subtotal 14 14 1,233 1,233

10:07 10:02
10:17 10: 17 10 15 6,000 1,000 1,500
10:27 10:27 10 10 6,000 1,000 1,000
10:37 10:37 10 10 6,000 1,000 1,000

10:47 10:47 10 10 6,000 1,000 1,000
10: 57 10:57 10 10 6,000 1,000 1,000
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
11:30 11:30 7 7 6,000 700 700

Subtotal 87 92 8,700 9,200

11:46 11:46
11:56 11:50 10 6 4,000 667 400
12:06 10 0 4,000 667 0
12:07 1 0 4,000 67 0

Subtotal 21 6 1,401 400

TOTAL 161 155 15,885 15,851
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AMPERE-HOUR CALCULATIONS
TEST NO.

INLET: MI-2; OUTLET: MO-2

Time Time
(24-h clock) interval, min Current 9 Ampere-hours

Inlet Outlet Inlet Outlet amperes Inlet Outlet

13:10 13:10
13:20 13:20 10 10 4,000 667 667
13:30 13:30 10 10 4,000 667 667
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
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
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

14:54 14:54
15:04 15:04 10 10 6,000 1,000 1,000
15:14 15:14 10 10 6,000 1,000 1,000
15:24 15:24 10 10 69 000 1,000 1,000
15:32 15:30 8 6 6,000 800 600

Subtotal 38 36 3,800 39 600

TOTAL 131 129 11,653 11,453

E-4



AMPERE-HOUR CALCULATIONS
TEST NO.

INLET: MI-3; OUTLET: MO-3

Time Time
(24-h clock) interval, min Current, Ampere-hours

Inlet Outlet Inlet Outlet amperes Inlet Outlet

08:04 08:05
08:14 08:14 10 9 8,000 1,333 1,200
08:24 09:24 10 10 8,000 1,333 1,333
08:28 08:28 4 4 8,000 533 533

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

09:35 09:35 10 10 8,000 1,333 1,333
09:45 09:45 10 10 8,000 1,333 1,333
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

10:52 0 9 7,750 0 1,162

Subtotal 29 39 3,746 5,038

TOTAL 127 136 16,809 17,968
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AMPERE-HOUR CALCULATIONS
TEST NO.

INLET: MI-4; OUTLET: MO-4

Time Time
(24-h clock) interval, min Current, Ampere-hours

Inlet Outlet Inlet Outlet amperes Inlet Outlet

11:10 11: 10
11: 19 11: 19 9 9 7,750 1,162 1,162

Subtotal 9 9 1,162 1,162

11:34 11:34
11:44 11:44 10 10 7,000 1,167 1,167
11:54 11:54 10 10 6,500 1,083 1,083
12:04 12:04 10 10 6,500 1,083 1,083
12:14 12:14 10 10 6,500 1,083 1,083

12:24 12:24 10 10 6,500 1,083 1,083
12:34 12:34 10 10 6,500 1,083 1,083
12:36 12:36 2 2 6,500 217 217

Subtota1 62 62 6,799 6,799

15:02 15:02
15:12 15:12 10 10 3,750 625 625
15:22 15:22 10 10 3,750 625 625
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
16:00 16:02 8 10 3,750 500 625

16:06 0 4 3,750 0 250

Subtotal 58 64 3,625 4,000

TOTAL 129 135 11 ,586 11,961

E-6



Pl.c:.1 er.n.baro Ind8trial Pl....
Daill JlllJll6
TriNo.I6
Sillpll iy,lll Total'" hunalllli a:hr'c.i.

Tnt 111m No.
Inl-tl IU-I
Outl-t I 10-1

Tnt Start Ti.
Inhltl 8138
Outl-t I 8136

Tnt StOl' Ti.
Inlli I 12:07
DuUIt: 11::50

Ti.
(2~ clock)

Inlli I DuU-t

T.....- I Oprahng
lilll"tl, Volt...,

F volt I

I OpII"liing I IIrwRrI I
eurr.nt, I ~ I
....... in. .. c. I Notll

8131

815

9106

9116

9119

9129

9139

10107

10117

10127

10137

10147

101:s7

11:07

11:17

11:27

11130

11146

11:56

12:07

8136

815

9106

9116

9119

9129

10102

10117

10127

10137

10147

10::s7

11:07

11117

11:27

11:30

11146

11::50

120

121

121

121

121

121

120

120

120

120

120

120

120

120

120

120

120

120

120

118

118

116

10.5

10.5

10.5

10.5

10.5

10.5

LO

10.0

10.0

10.0

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

9.5

6.3

7,000

7,000

7,000

7,000

7,000

7,000

5,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

&,000

4,000

4,000

4,000

0.1 IStrild inting. Stlrtld plating ai 7120.

0.1 IWork pllildl 3 iI.Ull lIIIdIiN rods.
IDi_iOll of rodll 13.5 ft. lq, 1 in. OUilidl diMliIr llll)

0.1 :Surl.c:. ... of rods • 10.60 sq. ft.

0.1 :&rall ...111 of plaUng IOlutiOll ialuln Ii anodl, clihode, Ind
COflirol .....

0.1
I

0.1 IStOl'llld inting.
IStOl'llld plaUng. AadI rillMll with c:lHn ...i ... 0YlIl" plating i .... :

0.2 ISiartld iliUng. St.rild plaUng ai 9129.
IWork plaildl 3 iextile lIIIdIiN rodl.

0.1 IDi_ion of rodsl 13. 5 ft. lq, 1 in. 0. D.
ISurfICl IrH of rods • 10.6 sq. ft.

0.1 IStOl'llld inting. V~ of illlli,... Ii outlet plqgllll.

0.1 lSiartld inting.

0.2 :\IE • 0. llrab ...111 of plaUng IOIllUOII ialuln Ii 9129
Ind 11146.

0.2 1\IE • 0

0.1 I\IE = 0

0.1 I\IE • 0

0.1 1\IE .0

0.1 1\IE • 0

0.1 I\IE • 0

0.1 IStOl'llld inting.
IStoppld pllUng. Rods riftlld with clNn WIt... OVII'" pllUng ilnk. I

0.1 lSiartld inting. Stll"ild plaUng Ii 11146. \IE • 0.:
:Work pllild: 4 ielltill Mt'hiN rodl.

0.1 :Di~ion of rods: 14 ft. 10 in. ICllli, 1.44 in. 0. D. \IE • O. I
lSurflCl Ir'II of rod. = 22.37 sq. ft. [1IbMnwd .ili IIClPing :

0.1 lSiOl'ped illting. 0YlIl" capilll"tl hoodl.]
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PI~: 6rwnIboro Indll5trial PlatlrS
Oate: 3/18/86
Tank No.: 6
Supll! type: Tobl ~ h...valll'lt c:tlrwiWl

Tnt Run No.
Inll!t: 1111-2
Dutll!t:1IJ-2

Tnt Stm Ti.
Inll!t: 13110
Outlet: 13:10

Test Stop Ti.
Inll!t: 15:32
Outlet: 15:30

Ti.
124-11 cleekl

Inlet 1 Outlet

Teaper- : Dpenting
ature, Voltage,

F volh

: Operlting l Jlrftsure I
Curnnt, I Drop, : Notes
.,..... : in. II. c.1

13:10

13120

13:30

13:40

13:50

1~:00

1~:10

14:20

14:30

14140

14143

14:54

15:04

15:14

15:24

15:32

13110

13:20

13:30

13:40

13:50

14:00

14:10

14:20

14:30

14:40

14143

14154

15:04

15:14

15:24

15:30

115

114

114

114

114

114

114

114

115

115

114

114

114

114

114

6.5

6.5

6.5

6.5

6.5

8.75

8.75

8.75

8.75

9.5

9.5

9.S

9.S

9.5

4,000

4,000

4,000

4,000

4,000

4,000

7,000

7,000

7,000

7,000

7,000

6,000

6,000

6,000

6,000

6,000

0.2 IStrtlld tnting. Strtlld pllting It 13:10.

0.1 lWork platlld: 4 t ••tile Ac:tline rods.
lOi-.nsion of rods: 14 ft. 10 in. long, 1.44 in. D.O.

0.1 :Surf~ .,..a of rods :0 22.37 sq. ft.

0.1 16rab 1Mp1.. of plating solution bkll'l at Anode, Clthode, ~
: control INI It 13:20.

0.1 IAt 13:21 filled pllting tlnk with approxi..tely SO gillons of
wat.,. trw rinN tUlk.

0.1

0.1 llledifi.,. probl.. started to oc:cur. Plating operltor Nid thlt
I he could not control c:urt"8lt at 4,000 iIIPl!"'".

0.1
16rlb 1Mp1.. of plating solut ion tlkll'l takll'l at 14:10.

0.1

0.1

0.1 lStopplld t ..ting.
:Stopped plating. Rods rinNd with watl!!" over tn for SO 1l!C.

0.1 IStrtlld testing. Strted plating at 14:54.

0.1 lllcrk pllted: 4 textile ..c:nine rods.
lDi~ion of rods: 14 ft. 10 in. long, 1.44 in. D.Jl.

0.1 :Surf~ &rN of rods • 22.37 sq. ft.

0.1 16rlb 1Mp1" of pllting solution tlkll'l tlkll'l It 15:24.

0.1 IStopplld t..ting.
:Stopped plating at 15:55.
: Rods rinNd Ilith wat.,. over plating tUlk.
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Pl-=-: 6rwMboro Industrial Plltll"S
Dite: 3/19/86
Tlnk No.: 6
S.ple type: Tohl and NXlVI1Iflt c:hraIi...

Tnt Run No.
Inlet: 111-3
Outlets 11]-3

Tnt Strt Ti.
Inlet: 8:04
Outlet: 81~

Tnt Stop Ti.
Inlet: 10:42
Outlet: 10:52

Ti.
124-h clock}

Inlet : Outlet

T~ : Dl-rlting
ItIIl"tI, Yol tage,

F volh

: Dl-rlt i ng : Prt!sSUl"t! :
Current, Drop,: Notn
~ in. ... c.:

8:04

8:14

8:24

8:28

8:4:5

8:~

9:0:5

9:1:5

9:2:5

9:3:5

9:4:5

9:~

9:59

8:05

8:14

8:24

8:28

8:4:5

8:~

9:05

9:1:5

9:2:5

9:3:5

9:59

117

118

120

120

126

130

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

8,000

0.1 :Strtld tlltlting. Startld pllting It 7:15.
:Ilork platld: 4 textile lIIt'hine rods.

0.1 :Di..,.iOl'l of rods: 14 ft. 10 in. long, 1.44 in. o.D.
:Surfll:e I,... of rods '" 22.37 Iq. ft.

0.1 16rlb IillPln of phting IOlutiOl'l taken It anode, cathode, and

: &:orttrol II"tII at 8:os.
0.1 :Stoppld tnting.

IStoppid plating. Rods rinud with ..t... OYIII" tank.

0.1 :Startld testing. Startld plating It 8:4:5
:Work platld: 4 texhll lIII:hine rods.

0.1 :Di_iOl'l of rods: 14 ft. 10 in. long, 1.44 in. 0. D.
:Surfll:e a,... of rods '" 22. 37 sq. ft.

0.1 lYE '" O. ~... in tank .lful'lctiONd.
:mrw grab .-pIn of pllting IOlutiOl'l talwn at 9:03.

0.1 lYE=O

0.1

0.1

0.1

O. 1 IStqlplld testing.
IStopplld plating. Rods rinud with WIt... CM!I" tank fOl" 33 MC:.

10:13 I 10:13

10:23 10:23

10:33 10:33

10.0

10.0

10.0

7,750

7,750

0.1 :Startld testing. Startld plating at 10: 13
:Ilork platld: 4 tlxtile lIIt'hine rods.

0.1 :Di.-nsiOl'l of rodl: 14 ft. 10 in. long, 1.44 in. 0. D. YE '" 0 :
:Surfll:e il"t!1 of rods = 22.37 Iq. ft.

0.1 :Thrw grab IillPIII of plating 5OlutiOl'l tllwn at 10:20. YE '" 0 :

10:42 10:43

10:52

10.0

10.0

7,750

7,750

0.1

0.1

E-9

:Stqlplld testing It inlet.

:StQPllld tlltlting It outlet.
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Place: BrwnIbaro Industrial Plat,"
Dati: 3/19/116
Tank No.: 6
Supll ty~: Total ilnd h.xavallllt c:h~i.

lKt Run No.
Inlet: 111-4
Outlet:1IH

lest Start Ti.
Inlet: 11:10
Outlet: 11:10

TKt Stop Ti.
Inlet: 16:00
Out let: 16:06

Ti.
12H cloc:kl

Inlet : Outlet

T....... : ~.ting
aturt, Volt.gl,

F volh

I Optr.ting : Prllsurw :
Current, Drop,: MDtK
~ : in. ... c.:

11:10

11:19

11:10

11:19

130

130

10.0

10.0

7,~

7,~

0.1 :Startld tftting. Startld pl.ting at 11: 10.
lWork pl.tld: 3 tlxtill lIildtine rods 14 ft. 10 in. long ilnd

O. 1 : 1.44 in. D. D. Surface arN of rods • If..75 sq. ft.

11:34 11:34 150 10.0 7,000 0.1 :St.rtld tilting.

11:44

11:54

11144

11:54

150

150

10.0

10.0

0.1 lllrab IilIIIllft of pl.ting 101utiClft taklll .t anocll, cathodl, .nd
: l:Ofltrol ....a.t 13:20.

0.1 lAt 13:21 fillld pl.ting t.nk with approxi..tely 50 gallons of
..til" m:. rinu tank.

12:04 12:04 150 10.0 0.1

12:14

12:24

12:14

12:24

150

150

10.0

10.0

f.,SOO

f.,:500

0.1

0.1

lllr.b IilIIIllft of pl.ting solution taklll taken .t 11:1f.
:ilnd 15:06.

12:34 12:34 ISO 10.0 0.1

12:36 12:36 ISO 10.0 f.,SOO 0.1 IStopped testing.
IStOlJPld pl.ting. Rods rinsed with ..til" 0Yel' tank for 12 sec.

12:45 12:45 IRKti fill" repilirtld. RIIplaeed tllO of th,.. bad flllll.

15:22 I 140

15:02 140

15:12 140

0.1 IStoppld testing .t inlet.

IStoppld tftting .t outlet.
:StOlJPld plating. Rods rinsed with Wilt... ovw plating tink.

:Startld tilting. Startld pl.ting .t 15102.

:Work pl.tld1 4 tntill -.chine rodL
lDi_ion of rods: 11 ft. 9 in. long, 0.87 in. O.D.
ISurface ..... of rods =10.70 sq. ft.

0.1

0.1

0.1

0.1

0.1

11hreI grab .-pIK taken at 15:50.

0.1 :VE • 0

0.1

3,~

3,~

3,~

3,750

3,750

3,~

3,~

3,7507.0

7.0

7.0

7.0

7.0

7.0

7.0

7.0

140

140

140

140

140

16:06

15:52

15:32

15:42

1£.102

15:52

15:32

15:42

1£.:00

15:22

15:02

15:12
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PI.:.:~ Industrial Plat....
Date: J/24JIi
TiIllk No. 1 6
s.ple type: Plrticle size

rest Awl No.
lnlft: "1-51
Outlft: 11)-51

Test Start Ti.
Inlft: 13:04
Dutlft: 13:04

Test Stop Ti.
Inlli: 16:14
Outlet: 16:14

Ti.
(2~ clock)

Inlft : Outlli

T..,- I Operating
Itlll"t, Voltage,

F volta

I lllItrating : Prw~ I
Curnnt, Drop,: Notes
~ :in.... e.:

13104

13114

13:24

13:32

13:50

14100

14110

14120

14130

14140

14150

14:51

15106

15116

15:26

15136

15146

15:56

16106

16114

13:04

13114

13124

13:32

13:50

14100

14110

14:20

14130

14140

14:50

14151

15J06

15116

15:26

15:36

15:46

1515

16106

16:14

140

140

140

140

140

140

140

140

13:5

13:5

13:5

13:5

135

13:5

13:5

6.0

5.5

6.0

5.5

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

2,250

1,750

1,750

1,750

2,250

2.250

0.4 IStll"ied testing. Started plating It 12:45.

0.4 :Wcrk platedl 4 rods 11 ft. 2 in. long aM 0.25 in. 0. D.
:Surf.:. aria of rods =2.92 sq. ft.

0.4

0.4 IStClllC* testing.
IStDPP" plating. Rods riMed Ilith At.,. oyer tank for 45 sec.

0.4 IStaned testing. YE .. O.

0.4 :Wcrk pl.tedl 4 rodl 11 ft. 2 in. IClrlg IllCl 0.25 in. o.D.
ISurflCt Il'H of rods =2. 92 sq. ft.

0.4

0.4 lYE .. O.

0.4 lYE .. O.

0.4

0.4

0.4 :Stopped testing.
IStopptd plating. Rods rinsed Ilith IIIter OYer t.M for 21 sec.

0.5 ISt.rted testing. YE .. O.

0.4 IWcrk pl.ted: 4 rods 11 ft. 2 in. long'M 0.25 in. o.D.
:Surface arta of rods • 2.92 sq. ft.

0.4

0.5

0.4 :YE .. O.

0.4 lYE .. O.

0.4

O. 4 :St~ testing.
IStopped pl.ting. Rods rirlltd Ilith lilt... CMII" tilllk for 58 Me.
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lstartld tRting at outl.t.

IStoppld tlSti"ll .t outllt. stoppld p1ati"ll.
lRods rirllld with ..tl'l' over p1ati"ll t.nk.

Istoppld tnt i "II .t out lit. stOJlllld plaUIIg.
IRods ri.-d with ..till" over pl.ti"ll tft for 61 111:.

lWork pl.tlds 8 flutter bars for tutU. uc:ttire-y U ft. 9.5 in.
lang aNi 1 in. widltl OM lidlt plitld.
SurflC:e ..,... of rodl • 7.86 sq. ft. IJE • O.

T1St Stop n.
IlIllt: 12:06
Outlet: 13:39

TlSt Strt n.
IlIl.t: 8132
Outl.t: 8:32

T1St IIuft No.
IlIl.t: 111-52
Outl.t: to-S2

4,000 0.6

4,000 0.6

2,~ 0.5

2,~ 0.5

2,~ 0.5

2,~ 0.6

2,~ 0.6

PIIC:eI 8rwMbaro INiustri.1 Pl.t,"
ht.: J/2SJ86
Tn No.: 6
_I. typtl Partiel. siD

12128 13:5 6.5

12134 13:5 6.5

121:59 13:5 6.0

13109 13:5 6.0

13119 13:5 6.0

13129 13:5 6.0

13139 13:5 6.0
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PI~: &1 ......0 l.....tri.l PlAtIl"S
Dati: 3/25186
Tn No.: &
SMpII type: Particll lin

Tnt RuJ'I No.
Inlet: 111-53
Outlet: IO-S3

Tnt Short TiM
Inlet: 14:19
Outlet: 14:20

T1St Stop Ti.
Inllt: 16:38
Outllt: 1&:32

Ti.
(24-11 c1cx:kl

Inlet : DlRlet

T-.per- : D!Ir.ting
.t...., Volt.ge,

F volts

l D!Ir.ting : PresIUN I
Current, Ilrocl,: Notn
~ I in. II. e.:

14:19

14:39

14:5'9

15:09

15:19

15:27

15:43

15:53

1&:OJ

1&:13

1&:23

1&:33

1&:38

14:20

14:29

14:39

14:49

14:5'9

15:09

15:19

15:27

15:43

15:53

16:OJ

16:13

16:23

16:32

135

135

135

135

135

135

135

135

135

135

135

135

135

135

135

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

&.0

6.0

6.0

6.0

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,000

3,750

3,750

3,750

3,750

3,750

3,750

3,750

0.5 ISt.rtld tlSting.

0.:1 lWork pbtld: 8 flutt... bin for tlxtil. uc:hintry 11 ft. 9.5 in.
mI 0.:1 in. lIidl; 0flI sid. pl.tecl.

0.5 SurfACe .,... of bin • 3.93 sq. ft.

0.:1

0.5

0.5

0.5

0.5 IStoppld tilting.
IStoppld plating. Rods rinsed "ith Nt... 0VIl" tn for 24 HC.

0.5 IStArted tilting.

0.5 'Work pl.ted: 4 rods 17 ft. 9.S in. lang And ;l.188 in. DoD.
SurflCll .,... of rods • 59.40 sq. ft.

0.5

0.5

0.6

0.6

0.6 Stopped tilting.
IStoppld pl.ting. Rods rinsed lIith _tel" 0VIl" tlnk for 30 sec.
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S!lJRCE SIlMPdNS PR(lj~

Ilrocess Data Sheet

Place: Breensboro IndllStrial Platers
Date: 3/18/86
rank No.: 5
SaIIple type: Totil and hexavalent chro.iUII Inlet A:

Inlet B:

Test Run
No.

TE-IA
TE-1B

Test Shrt
Ti_

9:15
9:15

Test StoD
Tilll!

10:21
10:22

Ti_ Taper- Operating
(2~-h clock) ature, Voltage,

:-- F volts
Inlet A Inlet B

9:15 9:15 Not 8.5
Recorded

9:~ 9:~ 8.5

9:35 9:35 8.5

9:~5 9:45 8.5

9:55 9:55 8.5

10:05 10:05 8.5

10:15 10:15 8.5

10:21 10:22 8.5

Operating
Current,
ill0ere5

3.100

3.100

3,100

3,100

3,100

3,100

3.100

E-15

NotltS

:Started testil'll}.

:Work plated: 1 laundry .att press head.

:Stopped testing. Stopoed platlng.
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SOORCE ~PLI'" PROORAM
Process Dita Sheet

Pl.u:e: Grwrsboro Industriil Pliters Test Run Test Start Test Stop
Dite: 3/18/86 Mo. Ti_ Tl_

link Mo.: 5
Saltele type: Total and hexivilent ch~iWl Inlet A: TE-2A 12:53 14:00

Inlet B: 1£-2B 12:54 14:02

Ti_ Tl!llper- Operatlng OIJerating
124-1'1 clock) ature, Voltage, Cur~,

:---- F volts illperes Motes
Inlet A Inlet B

12:53 12:54 135 8.5 3,300 :Started test 1ng.

13:03 13:03 135 8.5 3,300 :Work plated: 1 laundry llitt press head.

13:13 13:13 135 8.5 3,300

13:23 13:23 135 8.5 3,300

13:33 13:33 135 8.5 3,300

13:43 13:43 135 8.5 3,300

13:53 13:53 135 8.5 3,300

14:00 14:02 135 8.5 3,300 :Stopped testing.

E-16



Test Run
No.

Test Start
Ti.

Test Stop
Ti.

Inlet A: TE-JA 14:29
Inlet B: TE-3B 14:30

Operating
Current,
uperes Notes

15:33
15:34

1,000 :Sbrted testinlj. Turned current on
bec:auy ICII"\l had old chl"<*iUII

3,100 plating on it.
:~rk plated: 1 laundry ..tt press head.

3, 100

3,100

3,100

3,100

3,100

3,100 :StoDped testing.
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S(lJRCE SAMPlINS PROOAAM
Process DAta Sheet
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SWlCE SIII~UN6 pROO~

PrclClPSI Data Sheet

Test Run
No.

Test Start
Ti.

Test StOD
Ti.

Inlet A: TE-SA 11:05
Inlet B: TE-58 11:05

Operating
Current,
.peres Notes

1,600 :Sbrted testIng.

12: 11
12: 11

1,600 :Work plabd: 1 steel Pilrt for furniture
industry 60 in. long and 11 In. wlde;

1,600 one side plated.
Surface area of part = 4.58 SQ. ft.

1,600

1,600

1,600

1,600

1,600 :Stopped testing.
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Illl

Test Run
Mo.

Test Start
Ti.

Test StoD
Ti.

Inlet A:
Inlet B:

TE-6A
TE-flB

13:05
13:06

14: 10
14: 11

Operating
Current,
illperes Motes

2,000 :Started testing.

2,000 :Wor-k plated: 1 steel part for furnlture
industry 60 In. long and 11 in. Mide;

2,000 one sIde plated.
Surface area of part = 4.56 SQ. ft.

2,000

2,000

2,100

2,100

2,100 :StODPI!d testing.
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SWRCE ~IN6 PlUilRl
Process Dih Sheet

PliCe: Greensboro Industriil Pliters
Ditl: 3/2./86
link No.: 5
Suple type: Totil inc! heUvilent c:hre-iUII Inlet R:

Inlet B:

Test Run
No.

TE-7R
TE-7B

Test Shrt
n.

13:05
13:06

Test StOD
Ti.

lit: 10
14:11

Operiting
Current,
uperes Notes

900 :StiJ"ted testing.

900 :Work pIited : 1 st"1 IIOClCI lIaJlI!1 1"011
50 in. long and bin. 0.0.

900 :Surfice al"N of part = b.54 sq. ft.

900

900 :Stopped testing.

E-21



1111

SWRCE ~Pl.lNi PROORAM
Procr.;s D.t. Sheet

Place: BrMnsboro Industri.l Pl.ters
D.te: 3/24/86
Tank No.: 5
S.ple type: Total.nd hexav.lent chrOlliWl Inlet A:

Inlet B:

Test Run
Mo.

TE-M
TE-aB

Test Start
Ti.

14:42
14:43

Test Stop
Tille

15:45
15:46

Ti.
124-h clock)

Tellper

ature,
F

Operating
Voltage.
volts

Operating
Current,
iIIIperes Notes

Inlet R Inlet B

14:42 14:43 Not 3.2 8,000 :5tarted testing.
Recorded

14:53 14:53 3.2 8,000 :Wcri. pl.ted: 1 industri.l roll
50 in. long and & In. a. D.

15:03 15:03 3.2 8,000 :Surface area of part = b.54 SQ. ft.

15:13 15: 13 3.2 8,000 :Industrial roll is used frOll 80 to
100 hours and then chrOlliUl plated

15:23 15:23 3.2 8,000 again.

15:33 15:33 3.2 8.000

15:43 15:43 3.2 8.000

15:45 15:46 3.2 8,000 :Stopped testing.
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SOURCE SAIlIPLINS PR06~

Process Dat a Sheet

Place: Greensboro Industrial Platers
Date: 3/25/86
Tank No.: 5
SHpie type: Total and hexavalent C1l1"Oll1U11 Inlet A:

Inlet B:

Test Run
No.

TE-9A
TE-SB

Test Start
TIllE'

8:20
8:21

T~t Stoo
TIlle

9:25
3:26

------------------------------------
TIllE'

124-h clock)
Tnper
ature.

F

OperatIng
Voltage,
volts

OperatIng
Current,
tlJIperes Notes

Note: Results of test run No. TE-9B are not included in the test reoort because the post-test .terbox
calibrations were unacceptable. ThIS test run was replaced with test run No. TE-13B.
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SOURCE ~PLI N6 PR06~

Process Dat a Sheet

Place: Breensboro Industrial Platers

Date: 3/25/86
Tank No.: 5
Suple type: Tohl and hexavalent dl1"OlliUII Inlet A:

Inlet B:

Test Run

No.

TE-lOA

TE-IOB

Test Start
T111e

10: 16
10: 17

Test Stoc
TlIIe

11: 19
11 :20

Oper,ating
Current,
iUlperes Notes

--------_._----------- :
2,100 :Started testIng.

2,100 :Work plated: 4 roes.

2,100

1,700

1,700

1,700

1,700

1,700 :StoDped testing.

Note: Results of test run No. TE-lOB are not included in the test report because the post-test III!terbox
calibrations Mel"£' unacceptable. This test run MaS replaced Mi th test run No. TE-14B.
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SWRCE SAMPLHE PROOflAlII
Process Dah Sheet

Inlet A: TE-llA 13:32
Inlet 8: TE-118 13:33

OperatIng
Current,
iIIlperes Notes

1,300 :St.rted testIng.

Place: Sreensboro Industrlil Platers
Date: 3/25/86
Tank No.: 5
Saple type: Total and hexavalent dlro-iUII

Test Run
No.

Test Start
nil!

Test Stop
Till!

14:36
14:37

1,300

1,300

1,300

1,300

1,300

1,300

1,300

:Work plated: 1 steel cylinder 3 ft. ~ In. long
and 4. S In. O. D.

:Surface area of cylinder: 3.93 sq. ft.

:Stopped testing.
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SWRCE SMPLlIE PR{lj19l
Process Dati Sheet

Place: 6reensboro Industrial Platers
Date: 3/25/86
Tank No.: 5
Suple type: Totil and hexavalent chro-iu. Inlet A:

Inlet 8:

Test Run
No.

TE-l2A
TE-I28

Test Start
Tille

15: 11
15: 12

Test Stop
Tille

16: 16
16:17

OperatIng
Current,
allpere5 Notes

l,bOO

l,bOO

l,bOO

l,bOO

l,bOO

l,bOO

l,bOO

l,bOO

E-26

:Started testing.

:Work plated: 1 steel industrial roll 6 ft. 6 in.~

long and 4 in. O. D.
:Surface area of cylinder = 6.81 sq. ft.

:Stopped testing.



SWRCE ~PLI~ PRlE~

Process Data Sheet

Place: 6rMnsboro Industrial Platers
Date: 3/26/86
Tank No.: 5
Saple type: Total and hellaval.nt ch~iUII Inlet A:

Inlet B:

Test Run
No.

TE-IYl
TE-13B

Test Start
Ti.

8:29
8:30

Test StoD
Tilll!

9:49
9:50

--------------------------------
Operating
Currt!nt,
allpere$ Notes

800 :Started test i ng.
:~k plated: 1 part 52 in. long and

800 6 in. wiOe; ON! suie plated.
:Surface area of part ~ 2.17 sq. ft.

800

900

900

900

900

900

900 :Stopped testing.
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SIlJRCE ~Pl.HE PR(ljRAil
Process Data Sheet

Place: 6I-eensboro Industrial Platers
Date: 3/26/86
Tank No.: 5
SaIIele type: Total and hellivalent ch~iUII Inlet A:

Inlet B:

Test Run
No.

TE-l4A
TE-14B

Test Start
Tilll!

10:22
10:23

Test Stop

Tilll!

11 :27
11:28

Operating
Current,
Upere5 Notes

900 :Started testing.
:Work plated: 1 part 52 In. long and

900 6 in. wide; one side plated.
:Surface area of part = 2.17 sq. ft.

900

900 :Stopped test ing.

E-28



PIICeI 6rwnItIoro Indllliri.l PI.i....
Daiel 3126J8b
link No. I £I
SMpIe i}'llltl Toill and hn.vallll'li c:nrc.i..

Tfti Run No.
lnln AI 1Il-5A
Outlet 81 IO-5B

Tut St.-i Ti.
Inlet A: 8:31
Outlet 8: 8:34

Tftt stop Ti.
Inlet A: 10:54
Outlet B: 10:55

: OpIrating : Pressure :
Cul'Tllrlt, Drop,: Noies
-Pl""ft in. N. c. I-

Ti.
(24-11 cIcek) TBPeI""" : OplIrating

aiUTtl, Volt.,
lOutlet A lOutlet 8 I F volts

1-----------------------------------------

10:15 I 10:15

8131

8:35

8:45

8:515

9:«5

9:15

9125

9:35

9:38

9:515

10105

10:25

10:35

10:45

10:54

8134

8135

81:55

9:«5

9115

9:25

9:35

9:38

9::55

10:«5

10:25

10135

10:45

10:515

145

145

140

140

140

140

140

140

140

140

135

135

135

135

135

135

6.5

6.5

6.S

6.3

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

2,300

4,000

3,900

3,900

4,000

4,000

4,000

4,000

0.8 IStaMId testing.

0.9 lWork platld: 1 cylinder 108 in. long and Sin. O. D.
lSurface lrea of rods & 11.78 sq. ft.

0.8

0.8

0.8

0.8

0.8

0.8

0.8 lStoppld iesting.

1.0 IStaMId testing.

0.9 lWork plated: 4 pipn 216 in. long and 1.18 in. 0. D.
lSurface Ire. of rods & 22.2. sq. ft.

0.8

0.8

0.8 .

0.8

0.8 :Stopped tnt ing.

E-29
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SWlI:E 9IRIPE PIIIlIR
Proc:fts IMti !ileet

PlKe: Ilrwnsboro Industril1 PlIt.., Tnt Run No. Tnt Stirt h_ Tnt stop Ti_
Iliil: 3/26186 Inllt A: ~ Inllt A: 11:50 Inllt A: 13:56
link No.: D Outltrt B: II)-Ql Outlet B: 11 :51 Outlet B: 13:57
SMpll typl: Tohl IIld MXlV&lll'lt ch".i~

n_
(24-t1 clock) T...- : OpIrlting : ~Iting: PmIUn! :

.iurl, Yoltllll, ~t, Drop, : Notes
:OutlIt A :Outllt B : F volh MPI"" in. ... c. :

11150 11:51 13:5 6.5 2,200 0.8 :st.rtlld ilSting.

11:55 11:55 13:5 6.2 2,200 0.8 :Work pl.illd: RMn IWOxiuitly 160 in. long.

12:05 12:05 13:5 D.J 2,200 0.8

12:15 12:15 135 6.2 2,200 0.8

12:25 12:25 13:5 5.5 2,200 0.8

12:35 12:3:5 130 5.5 1,800 0.8

12145 12:45 135 5.5 1,700 0.9

12155 12155 13:5 5.5 1,700 0.8

13105 13105 13:5 5.5 1,700 0.8

13:15 13115 130 5.5 1,700 0.8

13125 13125 130 5.5 1,600 0.8

13:3:5 1313:5 130 S.S 1,400 0.8

13145 13145 130 5.S 1,400 0.8

13:55 13:55 130 5.5 1,400 0.8

13156 13:57 130 5.S 1,400 0.8 :stopplld tilting.
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APPENDIX F

TEST PARTICIPANTS AND OBSERVERS
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Name

TEST PARTICIPANTS AND OBSERVERS

Organization Responsibility

Barry Rudd

Frank Phoenix

Willis Nesbit

Dwain Ritchie

Steve Terll

Chris Franklin

Robert Bridges

Hung Dang

Bill DeWess

Randy Strait

Frank Clay

Ron Myers

Robert Hester

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Entropy Environmentalists, Inc.

Midwest Research Institute

EPA, Emission Measurement Branch

EPA, Industrial Studies Branch

Greensboro Industrial Platers

F-3

Field Coordinator

Field Coordinator

Sampling Team Leader

Sampling Team Leader

Sampling Team Leader

Engineering Technician

Engineering Technician

Engineering Technician

Quality Assurance Observer

Process Operation Observer

EPA Task Manager

EPA Task Manager

Facility Contact
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