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1.0 INTRODUCTION

During the week of June 17-21, 1985, Entropy Environmentalists, Inc.
conducted an emission measurement program at C. S. Ohm Manufacturing Company's
chramiuw plating plant located in Sterling Heighta, Michigan. The purpose of
this program was to provide data for a screening study to determine the
quantity and fom of chromiun emissions associated with decorative chramium
plating.

Comprehensive testing was conducted on a decorative chramiun plating tank
whose emissions are controlled by a packed-bed wet scrubber. This fume
scrubber controlling emissions from the decorative chramium plating tank at the

plant was selected for gource testing for the following reasons:

- The plating tank appears to be typical of other autcmated
decorative plating tanks in the chromium plating industry, based
on operating parameters such as temperature, current, voltage,
and plating time. The automatic hoist is programmed to change
the rack in the chromium plating tank every 4.5 minutes.
Electrolysis occurs in this tank for 1.5 minutes during each
cycle, or 33 percent of the time. & demisting agent called
MSP-1, manufactured by Harshaw Chemicals, is used in the tank to
suppress misting. The use of demisting agents is common practice
for decorative platers.

e The emissions capture system is highly efficient in directing
funes from the plating tank to the control device. The tank is
equipped with a push-pull ventilation system that draws 16,000
scfm across a total tank surface area of 90 £t®. (Included in
this area is a storage tank used to concentrate chromic acid
‘solutions from the rinse tank and the fume scrubber. No
electrolysis occurs in this tank.)

e The emissions control device used at C. S. Ohm is typical of
control devices in use at other decorative plating facilities.
Most decorative plating facilities use impingement-type mist
eliminators or packed-bed fume scrubbers to control chramic acid
emissions. Emission data from testing at the outlet of the Viron
wet packed-bed fume scrubber at this facility will represent
emissions controlled by a typical fume scrubber.

1-1




Particulate concentrations and mass emission rates were measured at
the scrubber inlet and outlet using IJ. S. Environmental Protection Agency
(EPA)} Reference Method 5.* Total chromium concentrations and hexavalent
chromium concentrations were measured at the same locations by further
analysis of the Method 5 samples using the alternate sample preparation
and analytical procedures as described in Appendix €. Flue gas flow
rates, temperature, moisture content, and composition [oxygen (02), carbon
dioxide (002), and carbon monoxide (CO)] were measured in conjunction with
the particulate tests. 1In addition, an impinger train was run concurrent with
the Method 5 train at the scrubber inlet to determine impinger collection
efficiency for total and hexavalent chromium. And for approximately 8 1/2
hours on the second day of testing, a special high volume, constant rate,
single point sampling run was conducted at the scrubber inlet usinag a Method 5
train.

Ms. Barbara Duletsky [{Midwest Research Institute (MRI}] monitored process
operation throughout the test period. Mr. Dan Bivins {(EPA Task Manager) of the
Emission Measurement Branch (EMB) and Mr. Al Vervaert of the Industrial Studies
Branch (ISB) observed the test program. Mr. Robert Waters, Plating Plant
Manager served as the contact for C. S. Ohm Manufacturing.

This report is organized into several sections addressing various aspects
of the testing program. Immediately following this introduction is the
"Process Cperation" section which includes a description of the process and
control device tested. Following this is the "Summary of Results" section
which presents table summaries of the test data and discusses these results.

The next section, "Sampling Locations and Test Methods" describes and

*40 CFR 60, Appendix A, Reference Methecd 5, July 1, 1980.
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illustrates the sampling locations 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 complete Test Results and Example Calculations (Appendix
A); Field and Analytical Pbata (Appendix B); Sampling and Analytical Procedures
(Appendix C); Calibration Data (Appendix D); MRI Process Data (Appendix E); and

Test Participants and Observers (Appendix F).
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2.0 PROCESS OPERATION
2.1 PROCESS DESCRIPTION

The C. S. Ohm Manufacturing Company manufactures bumpers for use in
the automotive industry. The company has a captive plating shop that
performs decorative nickel-chromium plating of the bumpers. The plating
plant operates 24 hours per day, 6 days per week, 52 weeks per year, with
the exception of Wednesday mornings from midnight to-6:00 a.m., when the
operation ceases for maintenance purposes.

The decorative plating line consists of 36 tanks that contain various
plating and cleaning solutions. The sequence of tanks 1s shown in
Figure 2-1. The line is serviced by an automatically controlled hoist
that transfers each rack of bumpers through the various tanks in the
plating line.

The chromium plating segment of the 1ine is comprised of one plating
tank, one evaporation tank, and three rinse tanks. . Emissions from the
chromium plating tank were measured during this source test program. The
tank measures 3.0 meters (m) (10 feet [ft]) in length, 1.4 m (4.5 ft) in
width, 2.4 m (8 ft) in depth, and holds 10,600 liters (2) (2,800 gallons)
of plating solution. The solution contains chromic acid in a
concentration of 330 to 340 grams per liter (g/t) (44 to 46 ounces per
gallon [oz/gal}). This is in the range of 220 to 370 g/¢ (30 to
50 oz/gal) typically used by decorative chromium platers. Sulfuric acid
is used in the solution as a catalyst in a concentration of 1.0 to 1.2 g/¢
(0.14 to 0.16 oz/gal). The proper concentration of constituents is
maintained by adding chromic acid and sulfuric acid every other day, and
by adding make-up solution from the evaporation tank on alternate days.
The total chromic acid consumption at C. S. Ohm is about 8,200 kilograms
(18,000 pounds) per year.

Typically, a rack remains in the chromium plating tank for 4 minutes
and 20 seconds. The normal operating temperature of the tank is between
46° and 63°C (115° and 145°F). The electrodes are charged by a single
transformer/rectifier set that automatically controls the operating
voltage and current. Quring a typical plating cycte, the tank operates at
2.5 volts (V) and 1,500 amperes (A) for 15 seconds to activate the
nickel-plated surfaces. Then, the voltage increases to 12.4 V and the

2-1




Tank
sequence Description
1l Soap tank
2 Power spray
3 Electro-cleaner No. 1
4 Electro-cleaner No. 2
5 Water rinse
6 Water rinse
7 Anodic etch (contains H,)
Anodic etch (contains H,)
8 Rinse
9 Rinse
10 Rinse
11 Electro-cieaner No. 3
12 Rinse
13 Muriatic acid
14 Rinse
15 Nickel strike
16 Dull nickel plate
Dull nickel plate
Dull nickel plate
Dull nickel plate
Dull nickel plate
Dull nickel plate
Dull nickel plate
Dull nickel ptate
17 Bright nickel plate
Bright nickel plate
18 Micro-porous (MP) nickel plate
19 Nickel reclaim
20 Rinse
21 Activator chrome
Chroemium plate (evaporation tank)
22 Chromium plate '
23 Chromic acid reclaim
24 Rinse
25 Rinse
26 Hot water rinse

Figure 2-1. Sequence of tanks on the decorative plating line
at C. S. Ohm Manufacturing Company
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current increases to 12,000 to 16,000 A for 90 seconds, during which
chromium is deposited on the activated surfaces. This 90-second period is
called "electrolysis." The current required during electrolysis is
dependent on the surface area being plated and is automatically adjusted
for each new rack of bumpers.

2.2 AIR POLLUTIQN CONTROL

A fume suppressant called "MSP-1" is used in the chromium plating
tank to inhibit the release of gases generated during electroiysis. The
suppressant is manufactured by Harshaw Chemical Company. It contains a
fluorocarbon that decreases the surface tension of the plating solution,
thus, decreasing the generation of mist. There are no test data available
showing the emission reduction achieved by using this fume suppressant,
although it is used commonly in the electroplating industry to preclude
misting. '

The chromium plating tank and evaporation tank are equipped with a
push-pull ventilation system. Air jets on one end of the tanks push mist
across the plating solution to a 1.2-m-high (4-foot-high) hood on the
other end. An induced draft fan driven by a 20-horsepower motor draws
emissions away from the tanks to the control device.

The control device is a wet, double-packed-bed scrubber manufactured
by Viron International (Model HSDP-2000). The scrubber is designed to
treat about 7.6 cubic meters per second (m3/s) (16,765 standard cubic feet
per minute [scfm}) of plating tank exhaust gases. Chromic acid is removed
from the gas stream by impacting on two 30-cm-deep (12-inch-deep) beds of
filter media that are continuously sprayed with scrubbing liquid. The
spent 1iquid drains into a remote holding tank from which it is
recirculated through the scrubber. The holding tank is emptied once every
2 or 3 days and refilled with fresh water. The holding tank has an
estimated volume of 500 ¢ (132 gal) and pumps about 91 i/min (24 gal/min)
of 1iquid to the scrubber.

The scrubber also contains a mist eliminator stage for the final
removal of 1iquid droplets from the gas stream. This stage consists of a
“Chevron-type" arrangement of baffles that change the direction of gas

2-3
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flow several times. The entire scrubbing unit has a design removai
efficiency of 99 percent for chromic acid.

2.3 PROCESS CONDITIONS DURING TESTING

The process was operating normally during the source test program.
Process operating parameters such as temperature, voitage, and current
were monitored during each test run and are recorded on the process data
sheets in Appendix E. No operating parameters were monitored for the
scrubber; however, there were no indications of any malfunction in the
system during the testing.

Normal operating conditions allowed all three test runs to be
performed without interruption. A scheduled 10-minute break in operation
occurred each day at 10:30 a.m., but this was not considered cause to

. suspend testing because it was of short duration. Inlet and outlet

testing were performed simultaneously.

The total current supplied to the tank during each test run-is
calculated in terms of ampere-seconds and included in Appendix €. A
summary of the total current values is presented in terms of
ampere-seconds and ampere-hours in Table 2-1.

2-4
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TABLE 2-1.

TOTAL CURRENT SUPPLIED TO TANK DURING SOURCE TESTS

Total current, ampere-seconds

Total current, .
amperea-hours

Test No. Inlet Outlet Inlet Qutlet
1 90,000,000 83,900,000 25,000 23,300
2 79,590,000 73,740,000 22,100 20,500
3 94,620,000 84,350,000 26,300 23,400
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3.0 SUMMARY OF RESULTS

Particulate matter (EPA Method 5) tests were conducted at the inlet and the
outlet of the packed-bed wet scrubber controlling the decorative chroamium
plating tank. Because the emissions were chromic acid funes, " impinger train”
tests were run at the scrubber inlet to evaluate the use of Method 5 for sample
collection. An additional run using the Method 5 train was conducted at a high
sampling rate (HV) for eight hours at a single point. The data is presented
for the high volume run but not discussed since the other tests were
quantifiable and conducted isokinetically at all peints. Table 3.1 sunmarizes
the testing schedule for this testing program.

In brief, from the results of the Method 5 testing, the uncontrolled
emissions from the tank averaged 0.035 pounds per hour of particulate matter,
0.000017 pounds per hour of hexavalent chromium, and 0.000065 pounds per hour
of total chromiun. Based on the Method 5 results, the controlled emissions
averaged 0.024 pounds per hour of particulate matter, 0.000016 pounds per hour
of hexavalent chromiun, and 0.000095 pounds per hour of total chromium. Alsc
based on the Method 5 results, the collection efficiency of the wet scrubber
appeared to be low, however, this is inconclusive due to questionable data
quality as indicated by the methods evaluation caﬁparison with the impinger
train. The impinger train samples were not analyzed for particulate matter.
The collection efficiency of the impinger train indicated that essentially all
the chromiun was collected by the impingers and the impinger train results for
hexavalent chramiun at 0.00011 pounds per hour averaged about seven times

greater than those fram the Method 5 train.
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In the following sections, the results addressed above and additional
results are presented and discuwssed in detail according to the emission type
and sampling location. The computer printouts of the emission calculations
can be found in Appendix A. The original field data sheets and the analytical

data are located in Appendix B.

3.1 PARTICULATE MATTER, HEXAVALENT CHROMIUM, AND TOTAL CHROMIUM

Particulate matter tests (EPA Method 5) along with the determinaticn of the
associated flue gas flow rates were conducted at both the scrubber inlet and
outlet; impinger train method evaluwation tests were conducted at the scrubber
inlet. The particulate matter samples were initally analyzed using gravi-
metric techniques to detemmine the mass of particulate matter. Then the
samples were further analyzed for hexavalent and total chramiun. The impinger
train samples were analyzed for hexavalent and total chromium only. Complete
descriptions of each sampling location and the sampling and analytical

procedures are given in Chapter 4 (and Appendix C).

3.1.1 Scrubber Inlet (EPA Method 5)

The results for the scrubber inlet (EPA Method 5) represent the
uncontrolled emissions from the plating tank as measured by EPA Method 5. The
circular vertical inlet duct was traversed with both an EPA Method 5 sampling
train and an impinger train. The results from these two trains should be
canpazred for methods evaluvation purposes as a check on the ability of the EPA
Method 5 sample train to collect chramic acid_funes.

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

gas conditions at the scrubber inlet (EPA Method 5 and impinger train) and the

scrubber outlet {EPA Method 5 train) is presented in Table 3.2. The volunetric
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flow rates for the inlet Method 5 tests were fairly consistent and averaged
20,600 actual cubic meters per hour (727,000 actual cubic feet per hour).

The flue gas temperature averaged 25°C (78°F), with a moisture content
of 1.1 percent. The oxygen, carbon dioxide, and carbon monoxide content was
that of air at 20.9, 0.0, and 0.0 percent, respectively. The volunetric flow
rate at standard conditions averaged 19,400 dry standard cubic meters per hour
(684,000 dry standard cubic feet per hour). Standard conditions are 20°C
(68°F), 760 mm Hg (29.92 in. Hg), and dry. The isokinetic sampling rate was
within the allowable range for all three sample rums.

Particulate Emissions - The particulate emissions from the plating tank

(see Table 3.3) were variable. The particulate emissions for the inlet runs
averaged 0.82 milligrams per dry standard cubic meter (0.00036 grains per dry
standard cubic foot) and 0.016 kilograms per hour (0.035 pounds per hour). The
variability was likely due to sampling and analytical error in measuring the
extremely low pellutant concentrations.

Hexavalent Chromium Emissions = The hexavalent chromiun emissions for each

test run (see Table 3.3) were alsc variable with the corresponding particulate
run. They averaged 95, 2150, and 633 milligrams of hexavalent chromiun per
gram of particulate emissions for runs 2, 5, and 8, respectively. The
hexavalent chromiun emissions for the inlet tests averaged .39 x 10‘3
milligrams per dry standard cubic meter (0.17 x 10"6 grains per dry standard

)

cubic foot) and 7 x 10”° kilograms per hour (17 x 1078 pounds per hour}.

Total Chromiun Emissions =-. The total chromium emissions for each test run

(see Table 3.3) were variable with respect to the corresponding particulate run

and averaged 423, 8290, and 2429 milligrams of total chromium per gram of

3-5
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particulate. The total chromium emissions averaged 1.52 x 10-3 milligrams
per dry standard cubic meter (0.7 x 10_6 grams per dry standard cubic foot)
and 0.029 x 1073 kilograms per hour (0.065 x 1073 pounds per hour).

3.1.2 Scrubber Inlet (Impinger Train)

The results for the scrubber inlet (impinger train) represent the
uwncontrolled emissions from the plating tank as measured by the impinger
train. The Method 5 and impinger train sampling were conducted simultaneously
in the vertical circular duct prior to the packed bed scrubber. The impinger
train tests wree conducted to evaluate the use of the Method 5 train for the
reference method collection of the chromic acid fumes for the chromium plating
industry.l The results of the Method 5 and impinger train testing should be
comparable.

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

gas conditions at the scrubber inlet (impinger tra-in) is presented in

Table 3.2. The volumetric flow rate results for both the Method 5 traiﬁ and
impinger train were within standard measurement error of each other. The
isokinetic sampling rate was within the allowable range for all three impinger
train sample runs.

Particulate Emissions - The collected samples were not analyzed for

particulate emissions since all of the impinger contents would have had to be
taken to dryness. Also, it would have made the analysis for hexavalent and
total chromium more difficult in the sample preparation phase.

Hexavalent Chromium Emigssions ~ The hexavalent chromiuom emissions were

fairly consistent averaging 2.5 x 1073

milligrams per dry standard cubic
meter (1.1 x 10-6 grains per dry standard cubic foot) and 51 x 10_{5
kilograms per hour (110 x 10"6 pounds per hour). This was about seven times

greater than the hexavalent chromium emissions measured by the EPA Method 5

train. The reason for the extremely poor agreement is not known.




Total Chromium Emissions - The total chromium emissions averaged 10.8 x

1073 milligrams per dry standard cubic meter {4.7 x 100

grains per dry
standard cubic foot) and 0.22 x 107> kilograms per hour (0.48 x 1073 pounds
per hour). This was about eight times greater than the total chromium

emissions measured by the EPA Method 5 train. This is in agreement with the

comparison of the hexavalent chramium results between the two sampling trains.

3.1.3 Scrubber Outlet

The scrubber outlet represents the controlled emissions from the chromium
plating tank as measured by EPA Method 5; no impinger train tests were
conducted at the scrubber outlet. A four-inch filter and larger than nommal
size nozzle were used in an effort to collect the maximun sample volune under
isokinetic saﬁpling conditions.

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

conditions at the scrubberloutlet is presented in Table 3.2. The volumetric
flow rates for the three outlet runs were very consistent. The outlet
volunetric flow rate averaged 22,200 actual cubic meters per hour (783,000
actual cubic feet per hour) with a flue gas temperature of 21°C (69°F) and
a moisture content of 1.6 percent. The oxygen, carbon dioxide, and carbon
monoxide concentrations were that of ambient air at 20.9, 0.0, and 0.0 percent,
respectively. The volunetric f£low rate at standard conditions averaged 21,100
dry standard cubic meters per hour (747,000 dry standard cubic feet per hour).
Standard conditions are 20°¢C (68°F), 760 mm Hg (29.92 in. Hg), and dry.

The isokinetic sampling rates were well within the allowable range for all
runs.,

Particulate Emissions - The particulate emissions exiting from the control

equipment to the atmosphere were not guantifiable (see Table 3.3) for two of

the three rums. For the one run which had gquantifiable results, the particulate




emissions averaged 0.5 milligrams per dry standard cubic meter (0.0002 grains
per dry standard cubic foot) and 0.01 kilograms per hour (0.02 pounds per -
hour}. The other two runs had negative sample weights. Method 5 was ‘intended
to accurately measure pollutant concentrations at these low levels.

Hexavalent Chromium Emissions - The hexavalent chromiun emissions for each

test run were fairly consistent and averaged 0.34 x 1073 milligrams per dry
standard cubic meter (0.15 x 107° grains per dry standard cubic feet) and

7 x 1078 kilograms per hour (16 x 1076 pounds per hour). These results
were similar in magnitude to the Method 5 uncontrolled resulits.

Total Chromium Emissions - The total chromium emissions were fairly

consistent and averaged 2.04 x 1073 milligrams per dry standard cubic meter
(0.9 x 10”% grams per dry standard cubic foot) and 0.043 x 1073 kilograms

per hour (0.095% x 1073 pounds per hour). These results were greater than the

controlled emissions as measured by the EPA Method 5 train.

3.2 EMISSIONS IN UNITS OF PROCESS RATE AND CONTROL EQUIPMENT COLLECTION
EFFICIENCY

The emission rates in units of process rate are given in terms of
milligrams of emissions per hour per square foot of tank surface area, and in
units of milligrams of emissions per amperage input to the plating operation.
To detemine the collection efficiency of the scrubber, 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

Two process parameters were used to detemmine the emissions in temms of
units of the process rate as shown in Table 3.4. The first was milligrams of
emissions per amperage input to the plating operation. The second was
milligrams of emissions per hour per square foot of tank surface area. The

surface area of the tank was 45 ft2 for all tests.
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3.2.2 Control Equipment Collection Efficiency-

The collection efficiency of the packed-bed scrubber {(see Table 3.4) was
extremely low based cn the EPA Method 5 results. The control equipment
collection efficiency was 32.8 percent for particulate and was zero percent for
hexavalent chromiumm. The measured emissions for total chromium were greater
after the scrubber than prior to the scrubber. The validity of the results are
questionable based on the methods evaluation tests and should not be used as an

accurate indication of collection efficiency.

3.3 SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM

The summary of analytical results for the hexavalent chramiun and total
chromiun analyses of samples collected is presented in Table 3.5. The
analytical data sheets are contained in Appendix B. The results shown in Table
3.5 for hexavalent and total chromium are the results obtained using the EPA
tentative method for "Determination of Hexavalent Chromium Emissions from
Stationary Sources” and the "EPA Protocel for Emissions Sampling for Both
Hexavalent and Total Chrouiun" (see Appendix C). When, for total chromium
analysis, the table indicates that the sample "residue" was analyzed, then the
values presented for total chromiun content are a sun of {1} the hexavalent
chramiun in the sample filtrate from the extraction of the sample and (2) the
chromium in the residue from the extraction as measured by Neutron Activation
Analysis. When the table indicates that the "total" sample was analyzed, then
the values presented for total chromium content are from the direct analysis of
the total sample for total chromiuwm by Neutron Activation Analysis. A table
showing the total chramium calculations for each sample can be found at the end
of Appendix A of this report.

The collection efficiency of hexavalent chromium by the impinger train is'
believed to be greater than 99%. The efficiency was detemined by analyzing
the impinger contents separately as shown in Table 3.5.

3-11
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Both the quantity of the particulate and the hexavalent chromium analyzed
were extremely low and, under these circumstances, both sets of analytical
results are subject to greater analytical error.

Quality assurance audit samples were analyzed for both the hexavalent and
total chromium methods. As shown in Table 3.6, no bias was present and the
results are considered acceptable.

There is some sample analysis variability due to the small amount of

hexavalent chromium present. However, the average values for the runs are

believed to be fairly accurate.
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4.0 SAMPLING LOCATIONS AND TEST METHODS

This gsection describes the sampling locations and test methods used to
characterize emissions from the decorative chromium plating tank at C. S. Ohm
Manufacturing Company in Sterling, Michigan. Two sampling locations were used
in the emission testing program. At each sampling location {one at the
scrubber inlet and one at the scrubber cutlet), emissions testing was conducted
for particulate matter, total chramium content, and hexavalent chromium
content. Sampling for chromium and an impinger collection efficiency
determigation was also conducted at the scrubber inlet using an impinger
train. One special high volume, coﬂstant flow rate, single point sampling run
was conducted at the inlet, also. The relative positions and the type of
testing conducted at each location are shown in the simplified process flow
diagram (see Figure 4-1) and accompanying Table 4.1. The subsections which

follow further describe each sampling location and applicable test methods.

4.1 SCRUBBER INLET (SAMPLING LOCATICN A}

Particulate matter, hexavalent chromium, and total chratiun were measured
at the inlet to the packed-bed scrubber controlling emissions from the
decorative chromiun plating tank as shown in Figure 4-2. Two sampling ports
were installed 90° apart in the vertical circular duct (32 inches in |
diameter). These ports were located 26 inches (0.81 duct diameters) upstream
of a2 bend in the duct to the scrubber and 168 inches (5.25 duct diameters)

downstream from another bend.
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Figure 4-1.Diagram of decorative chromium pizting iine and emissions
control system at C. S. Ohm Manufacturing Company.
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TABLE 4.1. SAMPLING PLAN FOR C. S. OHM
Sampl ing Number
Sample Type Locations of Samples Methods
Particutate matter A, B 3 (M5) EPA Method 5 or
1 (M5 HV. at A) EPA Method 5 High Volume
Hexavalent chromium A, B 3 (M5) EPA Method 5 or
1 {M5 HV. at A) EPA Method 5 High Volume
using Tentative EPA
Method for Hexavalent Chromium
Total chromium A, B 3 (M5) EPA Method 5 or
1 (M5 HV. at A) EPA Method 5 High Yolume
using EPA Protocol for
Total Chromium
Chromium (Impinger A 3 Impinger Train using
efficiency) Tentative EPA Method for
Hexavalent Chromium and EPA
Protocol for Total Chromium
4-3
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For the Method 5 testing, (used for particulate matter, hexavalent
chromium, and total chromiun determinations) and the impinger train testing, a
total of 16 points, as per Method 1, were sampled. Each of the 16 points was,
sampled for 20 minutes for a total of 320 minutes of sampling per run. Each of
three Method 5 and three impinger train runs were conducted to coincide with

the sampling at the scrubber outlet location.

4.2 SCRUBBER OUTLET STACK (SAMPLING LOCATION B)

Particulate matter, hexavalent chromiumm, and total chromium were meas ured
at the scrubber ocoutlet as shown in Figure 4-3.- Four sampling ports were
installed along the shorter side of the 26 1/2 by 34 3/4 inch vertical
rectangular stack. The ports were located about 8 inches (0.025duct diameters)
upstream from the stack exit and 32 1/4 inches (1.07 duct diameters) downstream
from the fan. Because of the close proximity of the flow disturbance (stack
exit) downstream of the ports, this location did not meet EPA Method 1 sampling
requirements; a planned stack extension was refused by EPA for reasons of
excessive additional cost.

For the EPA Method 5 sampling (used for particulate matter, hexavalent
chromium, and total chromium detemminations), a total of 24 points, 6 per axis,
were sampled. Each point was sampled for 12 minutes for a total sampling time

of 288 minutes.

4.3 VELOCITY AND GAS TEMPERATURE
A type § pitot tube and an inclined draft gauge manometer or two
differential pressure gauges in-parallel were used to measure the gas velocity

pressure ( p). Velocity pressures were measured at each sampling point across
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the duct to detemmine an average value according to the procedures outlined in

Method 2 of the Federal Register.* The temperature at each sampling point was

measured using a themmocouple and digital readout.

4.4 MOLECULAR WEIGHT
Flue gas composition was essentially that of the ambient air drawn in from
above the plating tank. Therefore, the dry molecular weight and composition of

air was used.

4.5 PARTICULATE MATTER

Method 5, as described in the Federal .Register,* was used to measure

particulate grain locading at locations A and B. All tests (except the special
high volune run) were conducted isokinetically by traversing the
cross-sectional area of the stack and requlating the sample flow rate relative
to the flue gas flow rate as measured by the pitot tube attached to the sample
probe. A sampling train consisting of a heated, glass—-lined probe, 79 mm

(3 inch) [or 102 mm (4 inch) for the high volune run] diameter Teflon filter
{schleicher & Schuell), and a series of Greenburg-Smith impingers was employed
for each test. An acetone rinse and a water rinse of the nozzle, probe, and
filter holder portions of the sample train were made at the end of each test.
The particulate caught on the filter media was dried at roam temperature, the
combined acetone and water rinse was taken to dryness in an oven; both were
desiccated to a constant weight, and weighed on an analytical balance. Total
filterable particulate matter was detemined by adding these three values. See

Appendix C for detailed sampling procedures.
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4.6 IMPINGER COLLECTION EFFICIENCY

A sample train similar to that used for EPA Methods 1-5 was used to measure
the impinger collection efficiency at the scrubber inlet. The train did not
contain any filter, instead a filter bypass was inserted in the line and three
Greenburg-Smith impingers each containing 100 ml of distilled water were used
to collect the emisgions. The impinger train tests were run simultaneously
with the Method 5 tests and were conducted isckinetically by traversing the
cross-sectional area of the 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 contents of each impinger were recovered separately at the end of
each test. Each impinger was rinsed first with acetone and then with water:;
these rinses were then added to the corresponding impinger contents. The probe
and filter bypass were also rinsed with both acetone and water and these rinses
were added to the first impinger contents. The contents énd rinses fraom each
impinger were concentrated and analyzed for hexavalent and total chramium

content.

4.7 HEXAVALENT CHROMIUM CONTENT

Hexavalent chromiun content was determined utiliziné procedures described
in the tentative EPA Method "Determination of Hexavalent Chromium Emissions
from Stationary Sources" (see BAppendix C). The Method 5 filter catches
collected and weighed for each Method 5 run and the impinger train impinger
catches were taken and analyzed for hexavalent chromium content using this

method., It was alsco uwSed to detemmine the hexavalent chromium content in the

first impinger for representative Method 5 runs.

® 40 CFR 60, Appendix A, Reference Methods 2, 3, and 5, July 1, 1980.




4.8 TOTAL CHROMIUM CONTENT

Total chromium content was determined using procedures described in the

"EMB Prototcol for Sample Preparation and Emission Calculation of Field Samples

“

for Total Chromiun" in combination with Neutron Activation Analysis (NAA) (sece

Appendix C)}. Samples collected during Method 5 and impinger train runs and

first submitted for analysis for hexavalent chromiun were then analyzed for

total chromium using this method.

’
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5.0 QUALITY ASSURANCE

Because the end product of testing is to produe representative emission
results, quality assurance is one of the main facets of stack sampling.
Quality assurance guidelines provide the detailed procedures and actions
necessary for defining and producing acceptable data. Two such documents were
used in this test program to ensure the collection of acceptable data and to
provide a definition of unacceptable data. These docunents 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 taken to ensure

that the testing and analytical procedures produce quality data.

N

. 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 Orsat line leak checks, and guality assurance checks of
all test equipment prior to use.

) Use of designated analytical equipment and sampling reagents.

Table 5-1 summarizes the on-site audit data sheets for the sampling
egquipment used for particulate testing at each sampling location, including
deviation limits. In addition to the pre- and post-tes£ calibration audits, a
field audit was perfommed on the meter boxes used for sampling. Entropy used

the procedures described in the December 14, 1983 Federal Register {48FR55670).

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

sampling equipment.




TABLE 5.1, FIELD EQUIPMENT CALIBRATION
Within
Allowable Actual Allowable
Equipment Re ference Error Error Limits
Scrubber Inlet

Meter box (N-5) Wet test meter Y +0.03Y +.025 1///
Meter box thermometer ASTM-3F at ambient 50F +1 % 'V//

temperature
Trip balance IOLM standard weight | 0.5 grams | 0.1 gram 1///
Analytical balance Class "S" standard 0.1 mg 0.02 mg 4///

we ight

Scrubber Inlet (Impinger Train}

Meter box (N-6) Wet test meter Y +0.03Y +0.0158 | 1~
Meter box thermometer | ASTM-3F at ambient 50F -29F v~

temperature
Trip balance I0LM standard weight 0.5 grams 0.1 gram 4///
Analytical balance Class "S" standard 0.1 mg 0.02 mg 1///

we ight

Scrubber Qutlet

Meter box {N-8) Wet test meter Y +0.03Y +0.016 1///
Meter box thermometer ASTM-3F at ambient 50F 0%F l///

temperature
Trip balance I0LM standard weight 0.1 gram 0.1 gram 1///
Analytical balance Class “S" standard 0.1 mg 0.02 mg 17

weight

5-2
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Audit solutions prepared by the EPA were used to check the analytical
procedures of the laboratories conducting the hexavalent and total chramium
analyses. Table 5-2 presents the results of these analytical audits. The
audit tests show that the analytical technigues were good.

The sampling equipment, reagents, and analytical procedures for this test
series were in compliance with all necessary guidelines set forth for accurate

test results as described in Volume III of the Quality Agsurance Handbook.




TABLE 5.2.
Plant: C-S O}Hﬂ ‘
Date samples received: 7/2-/67

Sample analyzed by:

KL

AUDIT REPORT CHROMIUM ANALYSIS

Task No.: 502-]

Date analyzed: 7/]2—7/ 85

Reviewed by: “Teder GrohSa

Date of review:

Sample

Number Cryg/‘oni Cr 5;:;;;&0'5 f.::iiz Reii:-i‘;? %
C—2606 50}/14//';}; @té}'D SR4 +4. 82
QA | 50 4ugCr NEs 4569 |. —8¢Z
QA-IF | /00 ya Cr NBS T 49 ~ 357
FA-18 /SOp4Cr NBS 146, 4 - 2.49

5-4
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APPENDIX A.
TEST RESULTS AND EXAMPLE CALCULATIONS




ANT L. €. Ohra DATE YRR
SAPLING LOCATION Serubber inlot RLUM HUMEBER 1
i< A TOR : 2 PROBE LENGTH, ft. 45"
'R. FEESE. i Ha 2200 ASTHMED MOISTURE 2 2
STATIC PRESS in, H2H =2 000 HGZZLE ® ' 405

L TER HUAEER(S) MDZZLE DIAMETER, iR, 0232
TOT TLIZE ZOEFF, 3z METER BOX AHE 2
AR RATE, CFM Q.00 SAMPLE B2 MUMEER ¢

LEAK TEST WACLLM, inHa FANE] METER gikd NLMEER =3

Zrav. Samole  Gos Meter Vadoeity Drifice  aH fGos Meter  Purap Fittar . Excit Stk Lk
'int. Tirne Redding Heaid tin. H20) Ternp, Yoo, 2o Terap. Tamg, Terap Theck
W, (Min] [CuFed GnHI0Y  Desired  Actual (deq. FY CinHiy  (degid Ldeq.F) (d2q.F)
‘ G0 S8 200 Ry 1.28 1.28 20 o = G 52
I 1040 734 770 3300 1.22 1.28 24 24 a2 fi 25
' 200 T11.230 0200 1.2 1.2 L in] 24 oz &0 b
200 Ti7.220 0.300 1.38 1.38 g7 2.0 93 &0 5]
l 4010 T2d4 420 02800 1.22 1.28 98 2.0 =t S TS
IR 731030 N.3A0 1.22 128 a9 a0 2 oo TE
£ TEIASD DIE0 158 153 10D RS o0 o 3
' 700 TAS IO 5,350 1.59 152 100 3.0 20 B 0
' 0.0 TE2.050 0250 1.52 1.52 o0 a0 20 &1 78
' ae.n TES.TO0 i1.350 1.38 1.58 o0 20 i g0 T3
1000 TES 200 .2350) 1.02 1.22 1010 2.0 ] ol 72
' 1D TTZ.000 0,230 1.32 1.58 e cxs. a0 0 FEs
1200 779z 0350 1.52 158 100 30 Q] £l a2
1300 TEE 960 N33 1.598 138 108 3.0 i o} 20
' 1400 7 a0 0230 1.52 128 100 30 g a8 ]
: 1528 201,140 Q250 .58 t.58 1nn 20 i X =20
A 150040 a2 232 0.200 220 230 2] 20 20 LNl 75
' 13.0 215.240 2.350 2.53 233 22 S50 an xth) 75
' 20 BIE.TE0 5.550 2.52 253 R 5.0 iy &0 TE
' 0 254, TR .550 2.53 253 o5 .0 Qi £ TE
. 4 i Sd2.Te0 £ 550 2.53 2.5 =5 S0 a0 =] =
080 252.740 1,330 233 233 g5 3.0 30 a0 T3
. &0.0 251730 D330 282 253 ) S0 2 £ 20
T00 271000 D350 253 253 26 S50 30 0 82
R 273,790 1550 2.52 2.53 it S8 () &0 S
' a0 gL oon 0.550 2.33 2532 =5} S0 a0 i) =0
10010 ST TED 03550 252 253 25 S0 s il 20
IREERA QI8 250 0.330 252 .33 2% S0 20 20 e
l 1200 215950 03Z0 252 252 25 0 = 50 o1
1200 923050 0.330 253 233 95 5.0 20 £0 Tz
| 1401 934,120 0530 282 283 35 s0 20 &1 B0
130 Q43190 0.550 253 233 95 30 20 a0 an

G4l TZ0SOFF 052.420
F AN, 254157 0.42209 2010

w
-l
~1
-~

0.04a2




FLANT .5, Ohm DATE U5/33/83 '
SAMPLING LOC ATISN Zarubbsr [nhet FLIM HUMEBER 4
OPERATOR BE PROEBE LENGTH, 4 4' 5"
SaR. PREST . in.Hy 73200 £S3UMED MINSTURE % 2 l
STATIC FRESS., in. HZO -1 500 MOZZLE B 45
FILTER MUMBERL(S) MOZZLE DIAMETER, in. 0252
SITAT TUBE COEFF. 0,340 METER BN AHD HE=
LEAK RATE, OFM 0000 TAMPLE B NUMEER Z3 .
LEAK TEST VACLLM, inHo 10000 (ETER 20R MUMBER H-5
Trav. Sannpls Gus Mater Valasity Crifiese  4H Goz Meter  Fump ity trnp. Exit Shack Lenk
Faind.  Timwe Feading Heaid fin, H20) Terp. Vg, o Ternp, Tamg. Terp. Chosnts l
Me.  £Min) IR {inH20)  Deszired  Astuol fdeq. F3  UnHe)  (degr) {deq F) [deg F) ‘
3 oS0 Q52700 0. 1.45 1.45 53 30 0 = 75
1070 952,350 0. 143 143 e 0 Qi a0 Fisd l
200 EE G00 0250 1,45 1.45 Ee 34 g a2 EL]
B0 Q7Z.200 0.2e0 t 55 1.52 a2 38 a0 &0 75
400 OTR RN Q.zE0 R a3 2z £ a0 &0 74 .
o0 SE0. 330 J 1=z 1oz 2 24 [y il ™
0.0 o2 00 EREAAIN 128 138 25 R tn g0 75
FpaRs! 1001 050 N.IED 133 1.58 23 0 a0 &0 5
200 100 400 1ZE0 138 1.3% ] 24 i ol TE .
0.6 05170 0.260 153 133 a5 =0 =i 50 .78
1000 1022250 D400 1.75 173 25 =80 2 an FL=]
110.0 10295210 2400 1.73 175 o] 24 a0 a0 Ei7] I
1200 0274580 0400 175 1.7% 25 ERN] 0 ] T
1300 1344 510 D400 1.7% 175 28 R 20 £ 7
130 f0S2.4140 0.3E0 Hiv= {1 &7 20 S L] 76
150.0 TS S00 02330 1.55 [ =] a7 30 F0 B 77 '
A 18350 1066755 480 210 210 25 50 2l o0 i $055.755
13.0 HI73.020 0480 Z.10 210 e 335 an &0 73 1056530
R 1083500 0,330 A A 2.0 25 50 20 #18] 73 .
200 1331.570 3420 2.10 210 23 .0 20 £Q 73
40.0 11290 240 0420 240 z.10 28 20 20 50 72
0 102,400 0420 210 2.1 B 50 33 53 T4
a0.0 1115240 0480 R 2.1 b R 0 &1 e l
70.0 1124550 0480 2.10 2.18 57 30 an all T7
500 1122730 0520 227 227 =5 50 Ry B 7
ac.0 141180 1.520 22 227 tola] B0 Qi 3A 79 .
1000 149 500 520 2.27 .27 26 7.0 au &0 e
Hiogn 1155500 3520 227 227 a7 7.3 an 30 73
1200 1156.440 ns20 227 227 2 FRE 20 0] g .
1zZ00 3520 227 227 e 70 20 50 79
1400 3520 227 227 g} 70 20 59 L
1300 1131 820 0520 227 227 an 70 a0 B0 24
FINAL 220/0FF 1200218 '
DIFF £ Ay, 247523 0430355 1.897 23 705 0093
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St ML I LOC AT iON
ERATOR

=R, FREZS. | in. Hy
STATIC FREQ'E., in, HZD

TER MUMBERIS)
07 Tulbe COEFF,

LEAN RATE, OF

'A}’ TEET YALULM, inHy

=

LS Chrn
rubber infet
EE
23200

-1.2540

P
Y
ol

40
Wl
b nin]

ll_JIl

f.“

FaTE

ol |
RAe|

PEOEE

WIZZAE #
HOTZLE CIAMETER

AT

HETER BOA
SAMPLE B0 MUMBER

METER Bin fUMEER

‘l::\r. Saeple  Gos Meter Wbty Orifice  aH Gas Meter
int.  Timwe Reidinng Hed Lin. HZ0) Taeap.
Ma.  (Mind (T Ft) (i HZ0  Dezired  Achuol {deq. F)

. oA 21

' 100 22z
200G 22
G ANN s

400
S0
S0
To3
200
=gl

205, DI 13
241850

43720
ZERATN
252510

203 570
276520

1000 25
110.0 2210
1200 202500

1200
1400
100

15340 2851

1.0 236220
200 245580
200 233920

2H2.710
"*?‘1 40
290220

40.0
S0
B0

R0 252500
200 297 430
0.0 G5 120
oo 414 730
110.0 423 320
1200 431 000

1E00 440 420

1400 LE

130.0
al 320,/0FF
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I:nje.;_F)

fenp. Exait
Tarp.
[deq.F)

Thack
Tarnp.
(deq.F)
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tr

1.29 T2 3.0 a0 b1 T3
1.58 22 30 Qs g0 73
1,24 Q0 24 Pl 50 77
123 S 20 o &0 g
1ol s 4.0 0l a0 5
1. 38 40 S0 &0 T2
1.48 1o 4.7 203 il 23
1,45 e 2.5 20 oi 22
LR iz 4.0 A N 73
.51 102 4.0 20 g0 21
[=3! 102 4.0 L &0 a0
1.73 103 4.0 an a0 21
173 a3 413 i 50 20
1.7% 102 41 30 a0 20
173 112 4. N o FE
1.73 102 410 i £ 79
233 37 S Qi il 74 F3B51a
2.3 a3 a0 aan &0 70 S20 500
2 P 548 Ly 50 76
2. a3 3.0 20 ] 7
2! i) 0.0 20 G e
2. a3 L0 an 5 8
s uS R ) £ 3
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. 3. Chims

PARTICULATE FIELD DATA & RESULTS TARLLATION

Detroit, Michiaan

SAMPLING LOCATION
Scrubber Intet
Scrubber Inlet
Scrubber Inlet

RLUN LAQATE

RN
FLIN

START TIME
FINISH TIME
NET

SAMPLING POINTS

NET RUM TIME, MINUTES

NOZZLE DIAMETER. INCHES
FITOT TUBE COEFFICIENT

LORY GAS METER CAL. FACTOR
BAROMETRIC FRESSURE, IN. HiG.

AVG. FRESS. DIFFERENTIAL OF

ORIFICE METER, IN, H2ZO

VOLUME OF METERED GAS SAMFLE
ORY ACTUAL CUBIC FEET
DRY GAS METER TEMF.. DEG. F

VILLIME OF METERED GAS
@ DRY STD, COND. .,

SAMPLE
DECF#

VOLUME OF WATER
IMPINGERS &

CATCH IN
SIiL. GEL..ML

VOLUME OF WATER VAPDOR., SCF#

MOISTURE. FPERCENT BY VOLUME

ORY MOLE FRACTION

220,00

O.252

0.3240

0.2

22.00

2.010

254,167

1.0

Q. 990

{continued

TEST TEAM LEADER

Gerard M.
Serard M,

Gerard M.

e . e ety b e e

220,00

0,292

0,340

0. %720

next pase)

Carty

Carty

cCart-

—— o — —

(]
X
il

S
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ORY MOLECLILAR WT, LB/LE-MOLE
WET MOLECULAR WT, LEB/LB-MOLE

GAZ STATIC FRESS., IN.

ABSOLUTE GAS PRESS.

GAS TEMFERATURE, UEG.

FLUE GAZ VELOCITY. FT/SEC
STACK/DICT AREA, SHUARE IN,
d GAS FLOW RATE, DRY SCFM

w GAZ FLOW RATE. WET ACFM

. FERCENT ISORKINETIC
METHOD S RESULTS: **

CATCH. MILLIGRAMS

/DSCF

AHe EMISTION RATE, LBS/HOUR

HEXAVALENT CHROMIUIM:

CATCH. MILLIGRAME

TOTAL CHROMILM:

Al S il e e ey S B W Bl e o

Efficiency run impinger catches were not gravemetrically analyzed for

AVG VELOCITY HEAD, IN.

CONCEN. » GRAINS PER DSCF#%

1.0

0. 0001

Q.01

(15.¢6)

20,5
(0.5

74

Q. 42046

27.2

04,2

1)

11,%30

12, 452

HE. L

1.0

0. 0001

Q.01

1.0

0.0001

m
o
[}

particulate determination. The value of 1.0 mg was entered for calculation
purposes only and does not represent a true value.

()=x107°

m— T cmem ey rew o

————



RLIN NUMEER 1 4 7

FLLLUE GAS TEMFERATLRE:

" Desrees Fahrenheit 77 76 79 des. F
Dearees Centigrade 25 24 26 dea,

AIR FLOW RATES x millian:

" Actual Gubic Meters/he  0.0214 0.0215 0.0216 acmh
Actual Cubic Feet/hr 0. 7439 0. 7571 0.7&637 acfh
Orv Std. Cubic Meters/hr 0.Q203 . 0204 0.0204 dscmh
Drv Std. Cubic Feet/hr 0,716 0.7153 0.7170  dascth

PARTICULATE: **

ﬂ*E;;;;;;;;;imn, ma/dscm 0.151 O.150 0.151 ms/dscm
_oncentration, or/dscf QL. QOO07 G, Q0007 Q.00007 ar/dsct
Emissziaons, ka/hr Q. 0032 0. 002 Q.Q02  ka/hr
Emissions, 1b/hr Q.007 0. 007 0.007 1b/hr

HEXAVALENT CHROMIUM:

" Concentrations me/dscm (2.350) (2.015) (3.136) me/dscm
Concentration. sr/dscf (0.00103) (0. cogzs) (0.00137) ar/dscf
Emissions, ka/hr (0.042) (0.041) (0.064) ka/hr
Emissions, lb/he (0.10%) (0.090) (0.141) Vb/hr

TOTAL CHROMIUM:

Concentration, ma/dscm (1z.12%) (6.823) (12.402) ma/dscm
Concentration, or/dscfF (Q.00530) {0.00222) (0.00526) ar/dscE
Emissinns. ks/hr (O0.244) (0. 139) (0.273) ka/tr
Emissicens, 1b/hr (0.543) (0.3208) (0.e02) 1o/hr

** gfficiency run impinger catches were not gravemetrically anmalyzed for
particulate determination. The value of 1.0 mg was entered for calculation
purposes only and does not represent a true value.

( ) =x10-3
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FLANT TS Ohin DATE 0541385
g 1ELING LOCATION Serupher lnkt RN HEER 2
IEE: ATOR BB ROTE LEMGTH, 1, SRR
=nR. FRESS., in. Hg 29,000 ASSUMED MOSTURE , % z
STATICPRESS. in, H2D -2.000 MIZILE * 403
lTTER HUMEERTS, TOZS HZELE DIAMETER, in. 3287

OF TUBE COEFF, 0240 METER: BI04 AHD 1B
LEAR RATE, LFM 00 SaMPLE Z0% HUMBER sl
iAK TEST VAZLUM, inHa 1000000 METER B0 MUBASER H-14

‘ﬂ\f. Sarapds oz Meter WYeianity Deifioe AH i35 Meter  Fumno Fiiter fp. it ook Laak
int. Time Renging Head fin, H20 Termp. Wag,  Bax Temp. Temmp. T, ek
Mo, M) {Tuft) LnHZOY  Dezired  Actual  {deq. F) DnHa)  (deq £ fdeq. e
l M 515500 3550 1.53 153 20 o o3 il £33
1353 2220 .350 1.332 1.53 2 30 22 &0 &S
2 200 530060 0400 1.75 1.75 e 2.0 az 20 il
' i ma SIR L0 ETEH 1.73 1.75 10 8.8 2 i o
R 4049 545,720 BRI .28 Pt oz 7.0 20 5k 7h
0.0 I54.440 0 2.28 .28 105 7.0 =0 3t 7
; = RN LR 0 1.49 142 10z 2.0 X £l s
0.0 S 0.240 1.49 1.4% 120 3.0 30 ] 0
- &G R SFR.S00 0370 1852 1 e ) 3.0 ] &0 =
- 0.0 583,500 2327 P4z 1.52 100 3.0 30 au] T2
i G R 22240 3.420 HR= Pas HxY 5.0 3 £ 75
, 1 1104 501 260 3.420 1.28 1.52 12 50 B a0 EEd
AT 1200 SG P 420 123 1.22 102 AN =1} 20 a2
1300 IR 2420 1.3z Pas 133 5.0 92 £0 20
': 1400 L5 RS {az0 122 L] 104 5.2 E2 &0 20
1500 £34 310 04240 1.88 138 104 5.0 22 30 a0
2 16070 042334 0250 140 110 TR 3.0 o] Fid 75 B2 54
‘ 130 449030 0250 110 1.10 1131 5.0 a0 i) 73 a2 A0Z
rd &0 A55.280 02580 110 130 10 3.0 30 0 74
ann 351710 .25 1.10 1.10 106 5.0 an 560 6
400 s 150 0250 LR LY 1.10 1083 5.0 a a0 75
0.0 574,420 0258 115 1.10 100 5.0 2l £0 ES
B4 g0 520200 .20 .40 1.4 150 30 2 S0 20
700 BES.510 n3z 1.40 1.40 100 52 a0 50 )
l 20.0 DRGS0 5.430 137 137 13 5.0 a0 &0 213
0.0 TaEO03  aEn 1397 197 10 T BN an 30 i
BS gk 714,200 3.550 241 2.4 142 7.0 a0 a0 =]
' 1942 T21.150 3550 2.1 2.4 103 7.0 20 &0 B2
1200 7200 0S50 2.4 2.4 104 T.0 Q0 (ZL 21
‘ 1300 7328350 2.350 2.4 2.41 104 7.1 2 50 72
H 1400 749250 0580 213 2.1 HE 7.0 A sl I
’ 150.0 735000 0.500 219 219 104 1.0 a3 AN o
1AL 320/70FF 755555
Dl_iFFs‘a\.-'G. 251317 0329302 1.749 101 77 0068
l A-9
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PAMT T, E, Dhon DATE

Serybber inlet RUN MUMEER
OFERATOR BE FROZE LEMNGTH, £,
S&R. SRESS., in Hg 29200 ASSUMED MOISTURE, =
STATIC FREZS., in. HZD -1.300 HOZZLE #

il
*
<
Tl
~
==
=
Ll |
—
[}
Ca
>
=
[t
s
A,
—a

{

0

o gl SUNR SR

FILTER NUMBER(S) MOZZLE DIAMETER, in. 257

FITOT TURE COEFF. Q240 METER 2R aHE® .62

LEAK RATE, CFM 0020 SAMPLE BOX NUMBER 25

LAk TEST Wallut inHa 130000 METLR SO MUMEBER H-14

Trav., Zampls  Gos Meier Wbty Drifize AH Gaz Meter  Pump Filter e, Exit Stank Lk
Poiet.  Time Froding raad (in. H2T} Teenp. Wiac.  Bow Tamg. Temp Termp. Dl

Mo, (Min (o0 F) PinH20)  Desited  Actual Ve  FY O i) Tdeg i) (deq.7) (deg.F}

FINAL Z20/0FF (i
DIFF7AVG, 2

o

A-1 D) BT 0ET 12 £ 3.0 20 &0 T3
100 774550 Q370 1.52 , TH S0 0 i 5
A-2 200 TEz 410 0.5z 225 2 g0 a0 £ T
oA TAD DAn 320 LT : R 5.0 23 i K=
A3 4040 CA= =T a2 oA Pl wid U} S T4
AR 2R3 210 2.10 il B an sl T3
A SIERY o177 000 1.33 1.52 ] 4. N & 75
700 2.t ok 1l 133 o a0 i i TH
b= 200G A I i 152 153 24 50 20 ohl TE
2003 239130 157 1.a3 o4 ] 90 b1 T
A-5 1000 S48 00 173 1.75 24 .2 oy & 75
110.0 234 000 i3 4007 1.75 .72 od 50 2 il K=
&= 1200 BH2.300 g 40} .35 1.7% =il 2.0 a0 Bt Th
1200 2529320 0.400 1.73 1.75 24 D i) (alh] T
A-D 2.0 STE OO0 9400 1.7% 175 26 a0 il uial 75
1500 225510 0400 1.75 §.73 i) 20 90 (iR 7
B-1 16050 293 500 0,220 025 098 £ 4.1 a0 Rl ]
100 a5t 2270 .18 112 X 10 an 50} T3
B-2 200 S05.210 0220 .25 025 B4 4.0 =] B0 75
30 11240 0220 .96 .95 83 40 20 30 9
B3 400 917900 nz2zn 005 008 22 4.0 =n] £ 73
S0.0 924 600 2.220 1136 255 22 4.0 a0 g0 T4
g-4 2.0 Q23 210 0,300 1.21 121 4 4.0 an £ e
.o 226,700 .2300 1.31 HRCH ot 41 20 tatl) I
E-Z 0. 243 570 AR 152 162 24 S0 203 tadl] 77
20.0 S51.140 0270 162 1822 22 wEL N Al 73
B-5 1o0n HASL 50 0400 .75 1.75 22 S0 30 ] 74
110.0 SR ITI0 .44 1.52 1.23 22 30 20 i) Ta
B-7 1200 974 250 0570 2.5 230 e 5. a0 20 74
120.0 2284 160 2570 2.20 2430 2 B3 9 B ™
B-2 1400 AT A0 £ 300 | 174 Pt ad o i a0 &1 =4
1500 1001 37 Q.39 171 1.7 25 S an ) =5
212
1.87

4
Ch 00 D

0.37002 1.548

<)
s
-3
-

0.3
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PLANT .8, O DATE 020G

I IFL PG LOC & T 100 Serubber Inlet R MUMEER 2

!ER#TGR EE FROEE LENGTH, 11, 4
R.FRESS., in. Hg 20.200 &SSUMED MOISTURE, & z

STATIC FRESS. in. H2Q 2,000 HZZLE B 403
'_TER HUMBER(S) 7-3.2-1 HOZZLE DIAMETER, in. g.2%7
T0T TUEE COEFF, S RA0 M"*fz;: 2K AMH@ 187
LEAK RATE, OF M 2.0a0 L AMPLE B HUMEER, 5
l-n\ TEST ‘\~'.-’~1_»_d_£’f1 ik =000 ETER S0 MTER -
lw. Sarnple  Gaz Mater Yeluoity Lrifice &H Gas Meter  Pumnp Filter lrop. Exit Ttock Lok
int.  Time Reonding Hend Cin. HZ03 Terp. Yas.  Bow Temp. T#mg, Terng, Dl
Mo.  fidin) VI CinH200  Desired  Actual Cien. FY GnHgld  (denF) e ) ICEL T
‘ ' DM/ 2752 04080 1.73 1.75 20 4.0 20 8] T3
_ 100 51.300 2.400 1.73 179 23 4.2 20 g0 73
42 200 F0.200 0470 205 205 21 5.0 20 B 7
i A 97450 3470 206 208 24 5.0 S0 &0 72
: dit i 15%.730 3520 228 228 o7 50 ey =3 T
50.0 113100 nE2n 28 228 100 3. S0 a0 72
B0 123029 0.520 2.28 2.9 101 5.0 =N 50 23
! M 120620 0.5z 2.2z 229 g2 5.0 an =il gz
> 2000 138 230 £.440 175 1.73 132 4.1 i} £ 7=
0.0 1432500 0.400 1.75 1.75 103 40 20 a0 21
‘ 130.0 155270 0.400 1.3% 1.75 0z 40 20 54 =
1ing 1532940 0.400 LT 175 102 4.0 23] £ 21
A7 1200 171820 1470 2105 206 103 4.0 2N B4 20
1200 1803210 0470 2.08 206 03 5.0 a0 on 20
' 140.0 122850 .450 1.97 .07 102 5.0 20 5 TE
1500 197 260 0.430 1.97 1.97 101 5.0 30 o 79
150/0 205 .888 0370 152 152 a7 4.0 40 B 74 203 A88
D 100 213.419 3,280 1.10 1.9 a3 4.0 20 18] Th 205725
200 220000 0.250 1.0 .10 36 4.0 a0 50 T
309 226.500 13.250 1.3 1.10 Q5 30 an a1 77
40.0 233.000 0280 1,149 AN a4 30 o0 503 72
l 500 239500 0,250 110 110 ek 20 20 &3 75
B4 £00 243250 0200 1.21 1.3 L =0 a0 Al 20
FLERs 252.250 0.20a 1.3 1.3 28 2.0 a3 50 75
l 200 232120 o400 1.75 13 29 4.0 POy =] 72
3.0 LBTOE0 0.308 1.0S 175 =] 4.0 an 50 o0
[=33] 1900 278020 0550 2.4 2.4 i} 2.0 X1 20 21
1100 224 080 0550 2.4 241 31 30 a0 60 Rz
l 100 293,100 0.570 2.44 249 oy 50 a0 . 50 2%
1200 0230 0370 249 248 32 30 an &0 22
140,80 311510 0500 2.1%3 219 33 5.0 3] B ™
156.0 213.930 0300 213 219 a2 5.0 an B0 B i
riaL 220/0FF 225229
DIFF/ AYG. 299029 041554 1.251 a5 79 0.048
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FLANT:

Theata
Dia
Ce
Y
Pbar

Lelta H

Vm

tm

Vmistd)

Vig

Vwi(std)
ZHZ0

Mrd

- e,
e SHa

FARTICULATE FIELD DATA % RESIULTS
thm., Detroit, Michisan
SAMPLING LOCATION
CScrubber Intet
Scrubber Inlet
Scrubber Iniet
2

RUN DATE 06/ 15/85
RUN START TIME 1004
RUN FINISH TIME 1529
NET SAMPLING POINTS 2z
MET RUN TIME, MINUTES 320,00
NOZZLE DIAMETER. INCHES 0,257
PITOT TURE COEFFICIENT 0,340
ORY GAS METER CAL. FALTOR 1,000
BARCGMETRIC PRESSURE. IN. HG. 27,00
AVE. PRESS. DIFFERENTIAL OF 1.74%

CRIFICE METER. IN. HZOQ
VOLUME OF METERED GAS SAaMFLE 251,217

PRY ACTUAL CURIC FEET
DRY GAS METER TEMP.. DEG. F 101
VOLUME OF METERED GAS SAMPLE 230.186

@ DRY STD. COND. . DEECF#
VOLUME OF WATER CATCH IN 37.2

IMPINGERS & SIL. GEL..ML
VOLUME OF WATER VAFQR, SCF# 1.751
MOISTURE. FERCENT BY VCLUME 0.8
ORY MILE FRACTION Q.792

5-12

{(continued

TABLLATION

TEST TEAM LEADER

Gerard M.
Gerard M,

GCerard M,

220, 00
C’ - 2\—‘7
Q. 240

1.000

next Pase)

Carty

Carty

Carty

0,257

0.840

1.011

w0

0,78




R e L LT T

z S 3

Md ORY MOLECULAR WT., LB/LE-MOLE “__;;j;; _—dgéjég —__EQT;;
Ms WET MOLECULAR WT, LE/LE-MOLE 2E.7S 28, 6% 258.71
Ps GAS STATIC FRESS.. IN. HZO 2.0 ~1.% ~-2.0
Ps ABZOLUTE GAS FRESS., IM. HG. 2285 29,06 2%.0%
ts GAS TEMPERATURE, [EG. F 77 77 79
Delta £  AVG VELOCITY HEAD, IN. H20 0. 3730 0. 3700 0. 4157
vs FLUE GAS VELOCITY, FT/SEC 36,2 33.1 37.2
A STACK/DUCT AREA. SQUARE IN. S04, 2 204, 2 g04.2
Qsd GAS FLOW RATE. DRY SCFM # 11-414 11,065 11,719
Raw A5 FLOW RATE, WET ACFM 12,134 11,744 12,475
%1 PERCENT ISOKINETIC 57.@ 100,46 29,2

METHOD 5 RESULTS:
" CATCH, MILLIGRAMS 8.2 1.3 6.7
ar/DSCF CONCEN. » GRAINS PER DSCF%  0.0004 0. 0001 0. Q004
Lb/Hr EMISSION RATE, LES/HOUR - ¢. 05 0.01 0.04

HEXAVALENT CHROMIUM:

© CATCH, MILLIGRAMS (0.2) (z.2) (4.2)

TOTAL CHROMILM:

_—_E;;;;:_;;CE;GRAMS (2.5) (10.%2) (16.2)

# 68 Diga., F — 29.92 in. Hs.

( ) =x10"3
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RIIN NLIMBER

FLUE GAS TEMPERATURE:

e it e

Degrees Fahrenheit

Dggarees Lentiarade

AIR FLOW RATES =« million:

e v = N e e i ik e e e o T T L A

Actual Cubic Meters/hr

Actual Cubic Feet/hr

Dr+v Std. Cubic Meters/hr

b Std. Cubic Feet/hr

PARTICUNL ATE:

Concentration, ma/dsam

Concentration,. ar/dscf

Emissions, ka/hr

Emissions, Th/hr

HEXAVALENT CHROMIUM:

Concentration, ma/dscm

Coencentratian, ar/dscf

Emissions, ks/hr

Emissians. 1h/hr

TOTAL CHROMILM:

Concentration. ma/dscm

Concentraticn,. sr/dscf
Emissians, ks/hr

Emissions. 1b/hr

( ) =x103

-t T e " rrmr e e - -

. p7e v

77

-
poapal

0. 0204
Q.7252
0.01%4

0. AIT0

1.273
0. 0005A
0.025

0. 054

(0.123)

(€. 00005)

(0,002)

(0,005}

(0.537)

(0.00023)

(0.010)

(0.023)

A-14
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Q. 0Z00

Q.7043

0, H637Y

0.200

(0.00019)
(0.008)

(0.0137)

{1.6&58)
(0.00072)
(0.031)

(0.06%)

Q.72
C. o042
O0.0Z20

0.0432

(0.617)

(9. 00027)

(0.012)

(0.027)

(2.320)

(0.00104)

(0.047)

(0. 104)

L]

[l
"]
Ui}
-

acmh
acfh
dsecmh

dscfh

mas/dscm
ar/dsc¥
ka/btr

Tb/hr

ma/dscm
ar/dscf
ka/hr

1b/br

ma/dscm

ar-/dscf

ka/hr

Th/hr




|
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EXAMFLE FARTICULATE TEST CALCULATIONT NO. 2

Sorubber Inlet

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

Vmlstd) = 17.68 # Y # Um # —eee—m e
(40 + tm)
(2%.00 + 1.749/13.6)
Vmistd) = 17.44 % 1,000 #251.317 # ==—————me——— e e = 230,186

(4460 + 101)

VOLIIME OF WATER VAPOR AT STANDARD CONDITIANS

—— s it s S . i, U TR S ik et o R e Sk bk e et o S B B b o e e AR LAt A iy e e

I

Vw(std) 0.04707 # Vg

Vw{std)

i

0.04707 # 7.2 = 1.731  &CF

FERCENT MOISTLRE. BY VOLUME,. AS MEASUREL IN FLUE GAS

A b ekl e e ek L . B bk e e e e gy D Sl e e e Ty TR MY RS e e e s e i e e e . S PR R W Sl . o . e . .

AHZO0 = 100 # Vu{std) / {(Vwistd) + Ym{std))
1.7351
VH20 = ———— e e e # 100 = .3 %

1.751 + 230.18¢&

ORY MOLE FRACTION OF FLUE GAS

MFd = 1 = YAHZO/100

. S ke ik S e T T ARl ok e e e e W Y M AL S o e e e AR} Ml AL o b

Ms = (Md # Mfd) + (0,13 # UHZO)

Ms = Z2.84 # 0,992 + (0.12 # 0.8) = 28.7% LE/LB-MILE

A-15
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ARZIOLUTE FLUE GAS PRETSURE

o ey v S S Sy o A e M i P ot o e o e —

Fs = Phar + Fa / 13.4

Fe = 27,00 + ( =2.0 / 13.46) = 25,85 IN. H3E.

AVERAGE FLUE GAZ VELOQCITY [Note! {(QDelta Plave ig square of avsg sda.

————— T ——_— e e S —— T - i (o i T 1}l e . g b e e e g Ty T W e e e e YR ey s = PP = A i T W T —— . Al S i T T L. St i o e

(Delta Plave ¥ (440 + ts)

ve = S5.4% ¥ Cp # SORTL-- e o o e ]
Fs # Mz
O.239320 #+ (440 + 77)
ve = E85.4% # 0,240 # SORT[———v——r——mr e e = 1 = 6.2 FT/5EC
Z2.85 # 22,795

ORY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

e Y G i e g ey T Al e e ey e ) Ml T o S S T T T " T——— b T} T ] o o T o o o o R YD e

&0 Tstd Fs
QResd = ———= % Mfd % vs % f ¥ ———————m— F om—m————
144 ts + 440 Pstd
&0 o523 Z2.3%5
Ged = ———= % Q,992 % 36,2 = 04,2 # e # om————
144 77 + 460 20,92

w
n
=8
[{]

11,416 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLUE GAS CONDIITIONS

L]
v
€
I

&0/ 144 ® vs # A

[}
1]
E
i

&0/ 144 = J6.2  # DOg.2 = 12,134 ACFM

PERCENT IZOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 4&0) # VYmistd)

UL = e B e e
Tstd &0 Ps # vs # Mfd # Theta # Area-nozzle, s49.ft.
29.92 100 ( 77 + 4&0) # 230.186

"Wl = mm——— H o——

528 &0 28,85 # 36,2 ¥ 0,992 # 320,00 % 0,.0003602

A-16
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Bt e LAt

SRAINS PER DORY STANDARD CURIC FOOT

et o et o A i o A L S LTS Y S S i T ot

7000
ar/U%CF = ————m~=-
453, SR

7000
ar/D30F = w——————

FOUNDS PER HOUR

i — T A, o e e s e i

L/ Hr

MO 7000

Lb/Hr = AG/7000

________ = ,00046 ar/0SCF
220124
ar/ODSCF #®  Dsd
0. 0006  # 11,4146 = Q.
A-17
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PLANT

SAMPLIMG LOC AT 1OH
DPERATOR

BaR, PRESS,, in. H2
STATIC FREZS, in. HZO

b
Sorubber Quthet Stack

-

2. Chen

ek
22.000

-1 a0

DATE
LM HUMEER
PROBE LEMGTH, 2,

RSSUMED MOISTURE , %

HOZZLE #

£
Ch
Sl
—<
[}
~_

o
(%]

LY IR L] B TV
l'j

1
b

FILTER NLFBERTSY T-0.252 NOZZLE SIAMETER , in. .20

AMTOT TUEE L0EFF, £ METER 20X aH@ 151

LEAK RATE, CFi4 530000 SAMPLE B NUMBER 19

LEAK TEST WaACULM, inHg 13000 METER BQX MUMEBER -2

Trav. Samole  Goz Meter Yeloaity Crifise  AH Gz Meter  Pume Filter e Eit Shack Lok

Fuint.  Time Fending Hend {in, H20! Terap. Voo, Box Temp. Tamp. Tamp. Check
Mo, (Mind (o Fe) GnH2Z0)  Desired  Actuad (9e9.FY LinHgs  {deqF) Udeg.Fl eg.

&1 (iFan RIT 350 T35 70 w0 120 g &2 £

A-2 1200 TG, 3.670 550 5.5 Q0 .z 10 S0 57

H=3 2410 Tz, 2,440 g 382 g2 5.0 100 =3 E6

A-d 260 TG 2 D270 2.26 226 33 35 BRI i sl

A=S 4.0 745, RN 1,23 1.25 20 1.5 100 bt 55

A=t &0.0 FE0.2 n.z220 2.0 2.2 8 1.0 13 n3 [xla’

g-1 T2 TEG. 0520 4.43 4.43 7 B0 100 2 A6

B-2 120 781, 0509 $.18 418 22 =] 100 o A%

£-3 240 7A5 200 217 217 s 240 100 £ 5

g 250 06 .32 0.080 .67 0567 73 1.0 100 ala} £3

B-Z 450 2.2 0080 A0 .50 TS i0 100 i £ 225550

B~5 3.0 217.450 0210 1.7 1.76 79 1.0 28] 50 T 328700

-1 14470 25590 0450 295 375 79 5.0 1100 20 71

c-2 120 240.200 0720 Bt 5.1 g3 a0 105 a0 63

£-3 240 2OT 520 01250 R i =4 2.0 100 i 71

L-¢ 5.0 SR9.220 0100 n.24 .84 23 1.0 100 ETH] 7n

-5 420 275 580 n.aym 0.29 .39 =2 10 100 S0 G

C-5 500 2E0.230 0290 2.43 2.43 21 1A o0 an fid

D=1 21640 253129 0.av0 202 205 20 50 100 &0 i

p-2 120 FI5. 147 0.530 4.60 4 60 ad 6.0 ton B3 bt

D-3 z4.00 D20 200 0,700 5.25 S.83 23 20 100 bl ¥

0-4 360 A37.130 n4T 393 293 895 5.0 100 £0 Aa

-5 48.0 Q51040 0420 .91 251 25 5.0 130 S0 o

-6 3.0 Q63 L0 0490 419, 410 23 5.0 1on 50 £9

FiMAL 228 /0FF QTS 4EZ

DIFFS avis, 290,372 035444 3240 22 5a o
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lAHT . 5. Ohm DATE oe/19428
SAMPLING LOC AT 0N Sorubbar Dutlet Stack RN MNUMBER, ]
ERATOR e FRIZEE LENGTH, 1. 53
lR.FRESS._, . Hy 29.200 ASSUIMED: mn;q*u e, 3
STATIC PRESS., in. H2D -0.3T0 MOZZLE # 407
&ML BERM T-0.253 HOZZLE CHaMETER, in. 0.309
'm TUBE COEFF. 0,540 I“ETtR BOX AHD 1.51
cRA RATE CFM 2000 APMPLE BOW HUMBER 13
LE A TEST WACLIRA, inHg 12000 4ET_FS t HIUMEER M-2

ey Sanele  Gos Medar Wafority Dpifice  AH 33 Matzr  Pumip Fiter Irnp. Exit S Lok
b, Tims Reading Head (in. H20} Taro. Yoo, Bow Tamp. TerD. THEnD. ik
o, (Min.) (CuFt) CinHZ0Y  Desired &otua (deq. FY  UnHgl  (deqgf) {deq.F) IBEL R
i A 2THA00 RG] 753 T Tt e 20 b g2
2 120 387700 D470 .50 580 g zh0 35 o 34
A2 240 114,400 2,450 276 o) = 5.0 o5 =10 =l
'4 6.0 27910 0.280 234 233 I .11 v &1 7
5 420 SO0 0.7 142 id4z T 1.0 i Lz i
-5 E00 S5.250 0290 243 243 71 4.0 o3 o2 bl
'~ § 7240 37755 3,240 4,32 4.52 71 To 100 a2 57
i 120 TL.800 3480 389 3435 22 5.0 100 02 a7
2 24.0 £H.220 0280 2147 217 26 CRE o2 &2 Gt
E-¢ 60 o45.770 0,050 .73 .73 KX 1.0 1o g2 &7
2 4210 102200 D070 .38 0358 T2 190 100 e e
5 50.0 103 7E3 D210 1.78 175 T1 2.0 100 ) 57
=1 14440 117,572 0420 351 351 0 S0 100 g2 57 1TaTe
£-2 2.0 31.240 0.7an 333 3325 Td ERy 00 h2 av 112,100
2 240 147 2730 0280 1549 129 75 28 100 51 i
: 5.0 197420 D00 223 RR=X] FiS] 1.3 Jaln: &1 58
£-5 4310 164,120 2070 0.2 0S8 1 1.4 100 51 bt
0.0 1BIBZ0 0.2e0 2432 243 72 11 100 g1 Ti
1 216/ 1‘:'13 patals) 2270 .09 209 75 RE 120 =3} T2
b2 120 3125 .52 4053 435 75 £ RALA] St Tz
=3 240 21:!? ats: .00 S.a5 355 20 a0 130 51 T
260 224.5320 03.500 4,18 4,13 23 5.0 o0 2L 71
420 238850 D380 ate 21E 5 .0 100 0 72
D-5 A0.0 Z31.440 0.4543 358 385 52 5.0 100 &0 71
AL 288/0FF 1255227
'F.-“H'*.-‘G. LS 033183 ERL3 I &3 3121
i




PFLANT £. 5. Chen LATE DE/20783
SAMPLING LOCATION Setubber Sutlet Stack FUN rLIEER g
SPERATOR ER FROEL LEMGTH, 1. )

TAR, PRETES,  in, Hy 9.200 ASSUMED MICISTIURE , S8 3

STATIC PREDS. i HZG ~.250 MOZZLE B LIV
FILTER MUMBER(S) T-3.253 MZZLE TIAMETER, n. PR

PITOT TUBE COEFF. 2240 METER S0 AR 1.51
EAK SATE, TFM 0.090 SaMPLE BO0F MUMEBER 15
EAICTEET VARG, inHa 12000 METER B MUMEBER H-3

-

_— - - o e e e e e e R T e B T . A e A A ke

Trov., Sampls  Gos Meter Walsity Drifice  aH Gz Metsr Fump Filtar Ine. Exit Shack Lk
Point, Time Reading Hegd fin. Hz0) Terap. Vo,  Box Temp. Temp. Tarmp. Check:

My,  EMin) ERTRS {inHZ0) Desired  Actual {deg. F)  TinHgy  (deqF) {deg F) Lgen F)

e o L £ B A D BB e ok A R v i it e b o o o o o o 1 A B o o . T 8 M i o A B 4 i A

A-1 oMAD 284.100 0540 726 6. Fial 2.0 100 £5 T

4-2 129 02120 0550 Fad 5.44 Py 2.0 100 Fid 71

&-3 241 218,260 0410 G432 2432 a7 R 10 i35 T

A=4 2RO IR 2T 230 254 234 82 41 100 £z 71

4-5 420 241 250 0180 1.34 124 22 20 120 g2 T

&-0 Ao AS0.060 0.310 z.5% 254 23 3.2 1080 B2 Tz

g-1 7240 A1 .440 1.5410 452 452 24 7.0 103 &z Tz

B-2 120 ITHI 1.420 4. 4 ) TH oD Ly 72

5-3 240 20 430 0250 217 247 25 4.0 100 52 73

E-4 6.0 400.360 0,100 NS4 254 52 1.0 123 a2 T2

B-5 420 407 570 Q.030 0E7 LY 3| 1.0 122 £ 74

B~ 200 413620 3.220 132 1.22 20 4.0 10 &2 7d

c-1 1440 423,452 420 3.51 251 70 5.0 Ton g2 72 423,452
c-2 120 436,220 0520 537 337 34 100 [XA] o2 T 323500
C-3 2410 453550 0250 2.3 233 e o 11360 52 7z

c-4 6.0 455 BE0 0520 057 057 Bz 1.2 110 P T2

£-3 4200 471.78 2L0E0 050 nen 1 1.0 100 g2 74

L-5 &0 47h 230 D280 2.04 23 32 4.0 |2k 62 T3

D-1 21640 487240 0,350 253 243 52 50 100 65 T4

D-2 120 499 320 0.500 4.19 4.18 2z TG0 140 57 mn

D=2 24.0 S12.240 D700 585 S 23 a0 T a4 71

C-4 50 330320 2.500 418 4.18 32 70 100 £5 T

b-= 450 45 0440 2440 258 35D 2% 20 102 [<]a] ik

C-& 60O 535220 D480 4.01 401 85 70 102 &6 70

FiMAL 29270FF S7Z6E22

DIFF S avG, 93444 D35279 2192 3 T2 J.138
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FARTICULATE FIELD DATA % RESULTS TABRLLATION

PLANT: C.35. Qhm, Detroit, Michigan

RN SAMPLING LOCATION TEST TEAM LEADER
e CScrubber Outlet Henrv B. Lona
& Scrubber Cutlet Henrv B. Lons
& Scrubber Outlet . Henry B. Lans
] & 4
RUN DATE 06/12/55  06/19/85  06/20/8S
REIN START TIME 1002 =7 253
RUN FINISH TIME 1505 13324 1250
NET SAMPLING PQINTS =4 24 24
Theta NET RUN TIME. MINUTES 288500 283.00 ZEE. 00
Oia NOZZLE DIAMETER. INCHES 0. 209 O.20% 0. 3209
Cp FITOT TURE COEFFICIENT 0.240 0,230 0.240
Y DRY GAS METER AL, FACTOR 0,993 0. 998 0,998
Fbar BARCGMETRILC FRESSURE. IN. HG. 2%.00 A%, 20 29.20
Delta H AVG, PRESS. DIFFERENTIAL OF ZF.240 F.161 Za 193
ORIFICE METER. IN. Hz2O
vm VOLUME OF METERED GAS SAMPLE 220,572 284044 258, 444
DRY ACTUAL CURIC FEET
tm ORY 3AS METER TEMF.. DEG. F =2 76 83
Vm{std) VOLUME OF METERED GAS SAMPLE 273,953 276,540 275.24664
@ DRY STD. COND.., DSCF#
Vi VOLUME OF WATER CATCH IN 35.1 103.3 104.4
IMPINGERS & SIL. GEL..ML
YVu{std) VOLUME OF WATER VYAPOR. SCF% 4,004 4,262 4.924
AH20 MOISTURE, FPERCENT BY VOLUME 1.4 1.7 1.8
Mfd DRY MOLE FRACTION 0. 926 G, 983 0.932

(cantinued next page)
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Md ORY MOLECULAR WT, LB/LE-MCLE 28.34 ZE.34 28.24
Ms WET MOLECULAR WT, LB/LB-MOLE 25,63 28,65 22,465
Fs GRS STATIC FRESS.. IN. H2ZG -0.4 0.4 0.3
Fs ABSOLUTE GAS PRESS. . IN. HG. 28,97 2%.17 22.1&
ts GAS TEMFERATURE. DEG. F &3 &HE 7
Delta p AVG VELCCITY HEAL, IN. HZ2O 0.3544 O.3518 0.33523

Vs FLUE GRS VELCOCITY,. FT/SEC 4.1 3.7 24.0

r
o0

TACK/DUCT AREA, SRUARE IN. 921.0 F21.0 @21.0

tlsd GAS FLOW RATE, DRY SCFM = 12,477 12, 443G 12,404

Haw GAS FLOW RATE. WET ACFM 13,077 12,992 12,04%

4l FPERCENT ISCHINETIC F4.2 V4.6 4.5
METHOD T RESLILTS: **

ma CATCH, MILL IGRAMS 1.0 4.1 1.0

ar-/O&CF CONCEN, . GRAINS PER DSCF® ~ 0.0001 0. 0002 0. G001

HEXAVALENT CHROMILM:

g e . e i i o —— A ———— " —

CATCH. MILLIGRAME (2.1) (2.7) (2.2)

TOTAL CHROMIUM:

CATCH, MILLIGRAMS (12.2) (14.3) (14.5)

* &2 Dea., F - 29,92 in. Ha.

** Particulate catches for run Nos. 3 and 9 were not gquantifiable. The value
of 1.0 mg was entered for calculation purposes only and does not represent a
true value.

() =x103

Lb/Hr EMISSION RATE, LES/HOUR .01 Q.02 .01 l
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RUN NUMBER 2 & =

FLUE GAS TEMPERATURE!

Dearees Fahrenheit &2 AHE 72 des. F

Oearees Centiarade 20 20 Z2 dea. C

AIR FLOW RATES % million:

o ——— i s e o —— — —— P

Actyal Cubic Meters/hr 0.0222 0.0221 Q.0222 acmh
Actuyal Cubic Feet/hr 0.7344 Q.7795 0.,7229 acfh
Dr+ Std. Cubic Meters/hr Qo0212 00,0211 0.0211  dscmh
Dry Std. Cubic Feets/hr 0.74346 0. 7848 0.78442 dscfh

PARTICHULATE: **

L e e . o A e i e

Concentration, ma/dscm 0,123 0.324 0.128 moa/dscm
Cencentration. ar/dscf 0. 00004 0.00023 0,00004 ar/dscf
Emissions. ko/hr 0,00Z 0.011 0.002 ka/hr
Emissions, 1hk/hr 7 0,006 O.0249 0.006 lb/br

HEXAVALENT CHROMILIM:

L bk e e S D ol e e i i b o S B e o e e

Concentration, ma/dscm (0.26&7) (0.345) (0.411) ma/dscm
Concentration, ar/dscf (0.00012) (0.00015 ) (0.0001%) ar/dscf
Emissians, ka/hr (0.006) (0.007) (0.009) ka/hr
Emissions, 1b/hr (0.013) (0.014) (0.01%) 1b/hr

TOTAL CHROMIUIM:

Concentration, me/dscm (&.4048) (1.226) (1.39%) ma/dscm
Copcentration, ar/dscf 9,00105 0. 00020 0,00022 sr/dscf
Emissiens. ka/hr 0,051 0. 03 0,030 ke/hr
Emissions, 1h/hbr 0.112 0.088 Q.082 1b/hr

** Particulate catches for run Nos. 3 and 9 were not quantifiable. The value
of 1.0 mg was entered for calculation purposes only and does not represent
a true value,

( )=x103
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FLANT £.3, Dhen DATE B/ 13755
SAMPLIMG LOCATION Serubber infst RN HUMBER: SFECIAL
CPERATIOR |55 FRODE LEMGTH, 11, 44
BAR. PRESS., in. Hy 29.200 ASEUMED MOIZTURE, % B
ETATIE F'F:EEEE:., in. H20 =1.200 MOZZLE * T
FILTER MUMBERIS) To02-2 HDZZLE DIAMETER, in. 0254
ZITOT TUEE EDEFF. 0240 METER .E:CIH AHED 158
LEAK RATE, CFP 3.0 ’ E B0 MNUMEER =
LEAK TEET '\.-‘.ul A, inaHe 12000 B0 MUIMMZER p-14
Trov, Sarrgle  Gaz Meter Yalamity Crifies  aH Gz Meter  Pump Filtar [raps, Exit Stock Leck
Paint.  Time Feading Head Cin, H2O) Temp. Yo, B Temp. Temp. TR, Chenn
Mo, {Min.) (uFt) G H20)  Doegired  Actysl Tdeq.F) finHad  {degF} id2q F) Ddeg )
43 S0 [EERICY: 3,330 S a4l R 1.0 I 73
320 24935 3370 z.50 2.60 110 £.0 25 3
DIFF £ 415 G14.803 025393 4,500 25 7"

A-24




FPARTICULATE FIELD DATA % RESULTS TABRLULATION

PLANT: C.3. TOhm, Detrait, Michigan

CF

RN SAMPLLING LOCATION TEST TEAM LEADER
aR CGerubber Inlet Robert W. Bridees
=R
RUN DATE 06/19/35
RUN =TART TIME 1437
RUN FINISH TIME 2247
NET SAMPLING POINTS b
Theta NET RUN TIME, MINUTES =03, 00
Dia NOZZILE DIAMETER. IMCHES 0. 244
cr FITOT TUBE COEFFICIENT 0.240
Y DRY GAS METER CAL. FACTOR 1.000
Fbhar BAROMETRIC PRESSURE, IN. HG. =Y. 20
Delta H AVG. PRESZ. DIFFERENTIAL QF 4,200
ORIFICE METER, IM. H20
Vm VOLUME OF METERED GAS SAMFLE &14.203
DRY ACTUAL CURIC FEET
tm DRY GAS METER TEMF.. DEG. F w3
Vmistd) VOLUME OF METERED GAS SAMPLE SV7 L0557
€ DRY STD. COND.., DSCF#
. Vic VOLUME OF WATER CATCOH IN 27. 6
IMPINGERS & SIL. GEL,.ML
Vw(std) VOLUME OF WATER VAFPOR. ZCF= 1,299
AHZ0 MOISTURE. FERCENT BY VOLLME R
Mfd DRY MOLE FRACTION 0,993

{cantinued next Pase)

A-25
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(

)

ma

ar/DSCF

Lb/Hr

x 10-3

ORY MOLECNLAR WT, LE/LEB-MOLE
WET MOLECULAR WT. LB/LB-MOLE
GAS STATIC PRESS., INM. HZD
ABSOLLITE GAT PRETS. . IN. HG.
AT TEMPERATLRE, DEG., F

AVG VELDCITY HEAD. IN. Hz0
FLUE GAZz VELOCITY, FT/SEC
STACK/DWCT AREA. SQUARE IN.

GAS FLOW RATE. DORY SOFM #

o

GRZS FLOW RATE., WET ACFM

FERCENT ISOKINETIC

METHCOD S RESULTES:

 GATCH, MILLIGRAMS
CONCEN. » GRAIN3 PER [SCF+
EMISSION RATE. LBS/HOUR

HEXAVALENT CHRGMILIM:

© CATCH, MILLIGRAMS

TOTAL CHROMIUM:

CATCH, MILLIGRAMS

F — 2%.9%2 in. Hs.

A-2¢

o T i e et e o

10,921
11,382

77,

[y}

2.7
0. 0001

0.01

|



RUN MNUMBER

FLUE GAS TEMPERATURE:

LDearees Centiarade
ARIR FLOW RATES 2 millions

Actual Cubiec Meters/hr

Actual Cubic Feet/hr

Orv Std. Cubic Feet/hr
FARTICLUILATE:
_—;;;;;;;:;;ian1 ma/dscin

Concentration, sar/dscf

Emissions, ka/hr

Emissions, 1h/hr
HEXAVALENT CHROMIUM:

" Cancentratian, me/dscm
Concentration, ar/dscf
Emissians, ka/hr
Emissions, 1b/hr

TOTAL CHROMIUM:

*—E;;;;;;;;;;;;, ma/dscm
Concentraticn, 2ar/dscf

Emissians, ka/hr

Emissions, 1b/hr

( )=x103

Orw Std. Cubic Meters/hr

0.0197

Q.&247

0.0187

0. &595

Q.226

0.00010

0.004

0.00%

(0.2461)
(0. 00016)
(0.007)

(0.015)

(O.712)
(0.00040)

{(0.017)

(0.0

n-27

L
i1
n
L]
[

acmh

acfh

dscmh

dscth

ka/hr

1b/hr

ma/dscm

ar/dscf

ka/hr

1b/he

ma/dscm

ar/dsct

ka/hr

1b/hr

e
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EXPLANATION OF TOTAL CHROMIUM ANALYSIS CALCULATION TABLE

{Sample Number) - Used to identify samples transferred to RTI and NCSU for
hexavalent and total chromium analysis. Samples are identified on the Redquest
for Analysis sheets in Appendix B.

{Total Weight of Sample in mg) - Given for Method 5 and particle sizing samples
{filters and catch or precutter contents). Taken from Particulate Sampling
Laboratory Results and Particle Sizing Laboratory Data found in Appendix B.

{NAA Results for Cr in ug) - Reported results for total chromium in the sample.
Taken from computer printout of results found in Appendix B.

(Weight of Sample Analyzed in mg) - If only a portion of the total sample was
taken for NAA, the weight was recorded here. This weight was taken from the
Sample Preparation and Analysis Data Form which is transferred with the samples
for NAA (found in Appendix B}).

(Aliquot Factor] - The ratio of the total weight of the sample to amount of
sample analyzed; should be 1 in all cases.

{Cr in Sample with Blank in yg) - Total chromium in sample as measured by NAA;
blank value, if any, has not been subtracted out. Results are taken from
computer printout in Appendix B or Column C of this table.

(Weight of Residue Analyzed inmg) - In some cases (i.e., Method 5, particle
size, and some impinger samples), the hexavalent chromium was first extracted
from the sample before it was submitted for NAA. The remainder of the sample
following the hexavalent chromium extraction is termed the “residue."™ This
column gives the weight of the residue analyzed and is taken from the Sample
Preparation and Analysis Data Form found in Appendix B.

(Aliquot Factor) -~ The ratio of the total weight of the sample to the amount of
residue analyzed. This number multiplied by the total chromium results yields
the total chromium in the sample residue.

(Cr in Sample Residue in ug} - Total chromium content of the sample residue
calculated by multiplying the total chromium results by NAA (column C) times the
aliquot factor (column H). Thus, Hx C = J.

(C.r'*'6 in the Filtrate in ypg) - Amount of hexavalent chromium in the filtrate
extracted from the sample. This value must be added to the total chromium
measured by NAA to get the total chromium in the sample. The hexavalent chrom-
ium value is taken from the Wet Chemical Analysis Sheets found in Appendix B.

{Cr in Sample with Blank in ug) -~ Total chromium in sample; blank value, if any,
has not been subtracted out. This value is the sum of the hexavalent chromium
in the sample filtrate (column K} and the total chromium in the sample residue
{column J). Thus, K + J = L.

{(Blank Value in ug} - Total chromium value for the appropriate sample blank, if
any.

(Cr in Sample, Blank Corrected in 1g) - Total chromium in sample with value of
sample blank, if any, subtracted out. Thus, L - M = N.

{Cr Concentration in ug/g) - Chromium concentration in sample calculated by
dividing the total chromium content of the sample by the sample weight:
N +B=Por N =D =P. A-20
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APPENDIX B.

FIELD AND ANALYTICAL DATA
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Preliminary Field Data

PLANT NAME ___€.5. oum DIAMETERS POINTS
upstream downstrsam 43
LOCATION _DerRo, mMhcft o 1o “
SAMPLING LOCATION __ScrulbeR (NLel_ <
7 4 s
DUCT DEPTH / " 0
FROM INSDE FAR WALL TO OUTSDE OF PORT 381 /4 o s "
T )
NIPPLE LENGTH __% LRV EC
o S 4+ 1.2% *
DEPTH OF DUCT __32& ‘-’r\ 12-2¢" th
WIDTH (RECTANGULAR DUCT} 4 1o % 20

EQUIVALENT ODIAMETER: N 16

D= 210EPTHx WDTH _ 2( hif ). ) 12

E” DOEPTH+WDTH ~ { + Y 2 Los .
DISTANCE FROM PORTS LPSTREAM  DOWNSTREAM
TO NEAREST FLOW ' " it "

= - DISTANCE DISTANCE
DISTURBANCE: FEET (4= (63 o2 = o X or | FROM INstoE | rmoed OUTSIDE

Polot |DrAMETER WALL OF PORT

STACK DIAMETERS _ D25 2 .21 °I - /

= 3.8 / i Yy

STACK AREA={3%2) 4= ~ 80428 w2

2|09 | 8% 35/g
: : 31991 &'l 6 Y2
LOCATION OF TRAVERSE POINTS IN GIRCULAR STACKS 4 3&)3 /O 3/8« /O 5/%

i 4 L) 12 14 16 18 n 22 ri 5 5 1
11 6.7 4.4 & 2.1 1.8 1.8 1.4 1.3 1.1 Ifl. 6 67-7 0213/8 &I /8
' SN 146 L2 AT 5.7 4.9 4.4 1.9 3.8 3.2 ’

1095 29.8 6 1.9 9.9 8% 7.5 6.7 6.0 8.5 8e-b | 25 f/ 59 61
e 91 M4 & 17,7 14.6 13.% 10.9 3.7 8.1 1.9
s . as. 4 225,39 201 16.9 14.6 12.9 11.6 10.5 7i3-° 28 /5’ 28 /‘3
£ 3%.5 8 15.6 26.9 22. 186.8 1&. .5 .2 y
7 4 564 36.5 23.: 21.6 zg.: i;.o ;2.1 8 qég 3961 5’7?’
L] ; 4 75.0 63,4 13T.5 29.6 25.0 21.8 19.4 9
31 .8 B2.1 T3l 62.% 8.2 W.6 26,2 23.0
10 | 4 88.2 79.9 71.7 61.8 8.8 31.5 27.2
! 93.) BS.4 T8.0 70.4 61.2 39.3 32.3 10
1 97.9 90.1 Bl.i 7.4 69.4 60.7 19.8
L3 94.3 87.5 81.2 75.0 64.5 $0.2 i
14 38.2 91.5 85.4 T9.6 71.8 67,7
i5 95.1 89.1 83).5 T8.2 N2.9 |2
e 98.4 92.5 87,1 82.0 17.0
17 95.6 90.)1 85.4 B80.6 |3
i9 98.6 93.3 88.4 8.9
19 96.1 91.3 086.8 4
i+ 98,7 94.0 089.5
21 96.5 92.1
22 98.9 94.5 15
23 9.8
24 93.9 6
I7

LOCATION OF TRAVERSE PONTS N RECTANGULAR STACKS !8

1 3 3 3 % 7 ) 5 10 1 12 9
T 250 16.7 12.5 10.0 KLY 7T &7 5§ 5.0 &3 3.1
2| 75,0 se.0 37.5 0.0 25.0 21.64 14,8 16.7 15.0 13.6 12.5 20
3 83.3 62.5 50.0 &1.7 35.7 3L 272.8 25.0 22.7 20.8
u 87.5 70.0 58.) 30.0 43.8 35.9 35.0 3.8 29.2
5 90.0 75.0 64.) 3$6.3 50.0 45.0 0.3 3.3 2l
6 91.7 78.6 6.8 61.1 $5.0 0.0 A5.3
? 92.9 81,1 R.2 £5.0 9.1 S4.2 22
¥ 918 83,3 75.0 63.2 62.3
9 . S4.4 85.0 11.) 70.8 23
10 95.0 86.4 79.2
11 93.5 87.%
11 93,8 24
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PARTICULATE FIELD DATA

COMPANY NAME

C.2.0hM

ADDRESS

DETROIT |, M 1&ib

SAMPL ING LOCATION

Spoboer il

paTE _ (- 18-85

RUN NUMBER _ [
TIME START [Q05
TIME FiNIsH /530

BAROMETRIC PRESSURE,

IN.
SAMPL ING TRAIN LEAK TEST VACUUM,
SAMPL ING TRAIN LEAK RATE, CU.

TEAM LEADER TECHNICIANS _B. .
He X930 5 STATIC PRESSURE, IN. Hp0 - &-QO
IN. HG__!5 /0 7o)
FT./MIN. 2ce0 Jdoogn 0.000

EQUIPMENT CHECKS IDENTIF ICATION NUMBERS
_“ P1TOTS, PRE-TEST REAGENT 8bx /b nozzie _ 406 piameTer 2.2 5&
— PITOTS, POST-TEST METER Box _M-5 T/c ReEADOUT __C
A ORSAT SAMPLING SYSTEM umBiLicar _U-882 = T/c PROBE £-%

HNA TEDLAR BAG samPLE Box &4 ORSAT PUMP ___ N#A
THERMOcOUPLE @ 82 9F | proBE 4-56 TEDLAR BAG _ MA
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH #
AHg [.RO € FACTOR [-10
METER TEMP _(8© stack TEMP DO
% MOISTURE _ o2 REF. AP D.40
DRY GAS PITOT ORIFICE GAS | PUMP |[FILTER | IMP.

CLOCK METER |READING|SETTING {AH), | METER [VACUUM | BOX EXIT | STACK LK. cHECK
SAMPLE ! TIME, READING, | {AP), IN. H20 TEMP. |IN. HG !TEMP. TEMP. | TEMP. |READINGS
poINT |MIN. cu. FT. |iN. H20{ IDEAL|AcTUAL| ©F |cauce | ©F O Op
6 oo |[69% . Qoo |0.30 | 1.3% | /3% | 9D 3 25 | ¢0 | 6&

gro | T0¢. 17 |0.30 | 1. 2% (/3% | 94 3 160 | 6

do | 1{l.25 lo. 20 {/.385]|/3% {96 3 qa 6o 66

2o 1783 0.830 | /- 281713197 32 Q2 [ 60 X
0 184 .45 Q0. % [/ 3% l/28 | 9% ) 0 (40 76
So_| 73] 04 0.20 1 28 17.23% | 99 3 20 l¢o 76
60 | 138.15 |10.235 [ /.58 | /.58 | /100 ) 70 | 60 19
TO 74%.to0 0.351/.5% 1/ 58 | /80 2 FO 60 {e)
22 152.0L |0.35 | 1.5% | /5% |/e0 3 o 160 A
%o 16%.75 10.356 | .88 | 1.5% | /0 3 - 190 |60 7%

(oo 16580 1 0.35| (. 5% | (- 53 | e 3 90 | 62 78

(o 17286 |0.35] 1. 5% | /5% | /80 3 90 160 78

(20 717998 | 0.35( /58 | 158|000 | B 70 |60 | %4

%0 72096 1 0-35 | +5% | 1.58 |00 | 3 923 10 |20

/Y0 19405 |0.351 158 | /58 | re0 3 23 o 20O

(62 got. 14 0.25] 1-5% | £5% | re0 3 22 |60 |80

160k F0%.43% |0.60 |20 [J4.30 | 96 5 J0 |eo |18 [3o%-@32%

0 -1 Bl6.%49 [0.55 |2.5219.53 (9% o) 90 _le&o 75 (503 .300

o 326.15 1o 65 |R.53|&8-53] 9% 5 90 _|eo 78

30 C34. 7 |0.55 |2.5210.53| 9% 5 90 |60 76

Y0 B¥3. 78 10.565 | J-5312-52]| 96 5 90 | 4o 5

50 B65R. 74 |0.55 |2 63 2-55]| 96 5 o 6 73

Lo | 861175 0.55 |2.6%19.53 b 5 90 |60 30

70 $11.00 Q.55 |2-62 |2-5319p% 5 F0 60 24

%0 R74-77 655 153 |4-563] 945 5 Qo GO 30
97 77

Vi (V2P 2 Tg

ENTROPY

AW T
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PARTICULATE FIELD DATA -

PAGE 2
COMPANY NAME C-. > OHM rRun # __/
SAMPLING LOCATION Scrdober  NLeT DATE /8-85
DRY GAS PITOT ORIF ICE GAS | pump |FILTER| IMP. | sTacK LEAK
cLocK METER READING [SETTING (AH), | METER [vacuum | Box EXIT | TEMP. TEST
SAMFPLE |TIME, | READING, (apr), N, H20 TEMP. [IN. HG |TEMP. |TEMP. READ INGS
POINT MIN, cu. Fr. lin, Hs0| 1pEAL {acTuAL| OF lcaueE Of O op
A0 |9%€-R0 [0.55 |2-53[2.5%| 95 5 G0 60 %2
oo 1%917. 738 0.65|R.53(2.53( 95 5 g0 &d F:Ss)
(o 1906 .95 D55 |R-52| -6 95 5 Fo 60 BR
2o 1915.95 0.658 | D.83|2.56%] 95 5 E2e) &0 B /
(30 193505 0.55 | 2.53(4.563] 95 5 go 60 7%
o 1984, (& 0.65 |2.53]19.62195 ol Yo 60 %0
60 | 943. 19 0-55 [R.-53{D.63%(95 5 GO 60 go
dsoier | 9458, 499
Ykt
254 167 0.4324 2.0l0 91 17
Vi (7 o) 2 &H T Ts

oy e ey

ENTROPY




PARTICULATE FIELD DATA

|

- I N BN W EE S EE S By an =
y

COMPANY NAME C.S. OHM RUN NUMBER _7.
ADDRESS PDeTRoir~ , Micit. TIME START 3
SA.MPLI%G L;C;'EON Servibbe R _/NLeT TIME F@lNéSH /50 5
DATE {9- TEAM LEADER % TECHNIC 1ANS
BAROMETRIC PRESSURE, IN. HG _&1-& STATIC PRESSURE, IN. H,0 — 1.90
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_ /%2 LO
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN, 2.080 J-800
EQUIPMENT CHECKS {DENTIFICAT|ON NUMBERS
__“PITOTS, PRE-TEST REAGENT Box /6 nozzme . Y0&  piaverer 253
—  PITOTS, POST-TEST METER Box __N- T/C READOUT o4
_N* ORSAT SAMPLING SYSTEM UMBILICAL __U-2%  T/C PROBE 5-%
_N™ rEpDLAR BAG SAMPLE BOX ORSAT PUMP M
¥ rHERMOCOUPLE 8 _RO_ °F | proBe Hq-5 TEDLAR BAG M
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH  # _'Bﬁ
—_ — AHg -0 ¢ FACTOR [0f%
METER TEMP B89 stack Temp ___39
% MOISTURE __< REF. AP o4
DRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| IMP.
cLOCK METER |READING|SETTING (AH], | METER |[VACUUM | BoX EXIT | STACK |LK. cHECK
SAMPLE | TIME, READING, | (AP), - IN. Ho0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |READINGS
20 INT |MIN. CU. FT. |IN. Hzo| iDEAL[ACTUAL] ©°F |cause | °F % O
> % | 953.7co0 | 0.33 | 145 | 145 | L% 3 90 60 75
o 9R.3%5 0.33 1193 | +45 | 156 3 g0 60 75
&0 Qb . 40 0.3 | /46 | /45 | BO ) Fo 60 76
% q14.%0 5,36 |63 | /58 |3& 3 78 60 75
4o 919. 3% 0-%b | 153 | /5 24 3 9o 60 7
50 | 9%6.9% lo-3¢ | /168 | /-8 | B4 3 9o 60 79
6o 934 .0oo | 0-36 | t-8% | -5% | 85 ) 95 60 75
o lloct-06 0.36 | 1A% |68 | 35 3 90 &a 76
%0 | jook (O 0.36 | 1-58 | 18% | 35 3 90 G0 76
Yo | jol%. 147 | 0.36 | /5% | (6% | 85 2 §°0 | 6o 76
w00 11033 .25 | 040 ({15 | /.78 %5 3 g 0 D 76
we |jod9. 63 |loevc | 175 [+ 75 135 3 ?0 b0 76
@o |[037-{& 040 175 |/-75 {858 | 3 70 60 7%
(20 11049 6 f 040 | /76 1475 | Bl | B 70 860 77
Mo /o 5211 .28 | /bbbl b6 | BT ) v 76
o (10850 | 0.3% | reb |66 | BT 3 G0 lgo 77
4 (60/0][066. 165 | 0. 4% |20 [|8.(0 | B 3 93 6O 6%  |r066-195
o [1015.063 10.49% [*/0 |2.10 | BB |8 90 léo 73 |noké. $50
do jo%>.-30 |0.9¢ |20 1210 | 3% 5 g9 _léo 15
30 1109/, 57 loyx |20 [omw | RS 5 90  lesa 13
Yo 1/099-%9 |O0.498 [L./0 @10 | %8 5 90 6o 12
% {110%-10 0.4%  |a-ia |ao | ¥¥ 5 G 60 77
o {1116. 34 |0-9% _|&0 (810 |3F 5 90 60 78
0 [134-55 [o0.48 (270 |70 | R7 5 99 6o |77
P 1y38-.79 10/68 [2.87 |R-47 [¥6 5 9o 6o 77
%6 77 7.
Vi (Ez T,

ENTROPY




PARTICULATE FIELD DATA

PAGE 2 -
lCOMPANY NAME =%. C.5.OHV ' run k9
SAMPLING LOCATION ScRucber NLET pate 61935
' DRY GAS PITOT ORIFICE GAS | PUMP [FILTER]| IMP. | STACK LEAK
CLOCK METER READING [SETTING (AH), | METER [VACUUM | BOX EXIT | TEMP, TEST
SAMPLE |TIME, | READING, {ap), IN. H20 TEMP. [IN. MG |TEMP, [TEMP. READ INGS
I\POINT MiN, cu. _pT. lin, Hol toEau lacrua| oF  eause °F Op oF
. Go_ _Lnd(. % 0.58 1831 1881 1 36 5 90 62 79
foo {3 6o D.98 |2R1 12a7T ! g6 5 96 60 79
‘i ro_ 1115%-00 9.5 18221 |dal | 87 5 90 60 Wi
@o 1bb. 4% 0.68 | 221 {237 | BK 5 90 60 79
(o |y 74.3% 0.5 | 241 |R-97 | 89 5 9o 60 79
o | 132,35 lo.53 |2-21 |2-27 190 5 70 6O 84
50 11191.32 o.5a [ 2-a7 | 2-a7} 490 5 a9 6 -l
3&{5_/# (eo. 313
|
L
¥
- ’
, 2474518 pel3ob .97 _ 8% 19
l Vi (V0P 2 [ ™ s
: 247.52%
i ENTROPY
B-7




PARTICULATE FIELD DATA

COMPANY NAME

0.5 OoumM

S

ADDRESS __PeTRoiT, Micl.

SAMPL ING LOCATION___SCRub0GR =NLET.

TIME FINISH (48R0

pATE _6- J0. %5
BAROMETRIC PRESSURE,

SAMPL ING TRAIN LEAK RATE,

IN. HG
SAMPL ING TRAIN LEAK TEST VACUUM,

TEAM LEADER %g: TECHNICIANS /3.3
9.2

STATIC PRESSURE, IN. H,0 -} 25
IN. HG__ {5 (o 4
CU. FT./MIN. D608  0.000 Bf.000

B I S Ny e

EQU I PMENT CHECKS IDENTIFICATION NUMBERS
= PITOTS, PRE-TEST REAGENT Box £l&  nozzie __ 406 piameter 2- 258
- PITOTS, POST-TEST METER Box _N-5 _ _ T/¢ READOUT ay
N8 ORSAT SAMPL ING SYSTEM UMBILICAL _O-R5 T/C PROBE 5-%
_HN® TEDLAR BAG SAMPLE Boxif_____ QORSAT PUMP A £
" TrERMocourtE @ D2 _ °F | proeg {-5 TEDLAR BAG __ NP
FILTER & TARE NOMOGRAPH SET-UP NOMOGRAPH #_?L
— — bHg [ 8O C FACTOR =5 .09
METER TEMP _10 = STACK TEMP BO
% MOISTURE _of __  REF. 4P Oo.9]
DRY GAS PITOT ORIFICE GAS PUMP |[FILTER IMP I
CLOCK METER READING|SETTING (AH}, | METER |[vacuum | sBox EXIT | STACK |LK. cHECK
SAMPLE | TIME, READING, {aP), IN. Hz0 TEMP. [IN, HG |TEMP. TEMP. | TEMP. |READINGS
POINT_|MIN. Cu. FT. |IN. Hzo| IDEAL|AcTUAL] ©9F  leause | OF Op OF
& 90 Qis.eco |D.3) [1.239 [1.29 | 1% 3 90 | ge |12
[0 L33.05 0.3 (/.27 | 129 | 2 > g0 6O 73
o | dg8.-5R o.-231 | 37 |13 | G0 3 90 | go 77
30 | #3600 0,232 1.4¢€ [14% | 93 > Fo 60 79
40 | 29195 0.3% | 4% | 19% | 96 4 0 60 79
§o | AYR-18 0.33% | /9% | r4% | 9% 9 20 &0 79
6o | &55.671 H5.3% | /.98 | /9% | rep < 20 60 32
10 | A6d. 54 0.33 | /48 | 14% | r0R q Fo 60 3
80 | L69.57 10.26 | /tef 116¢ [ 104 4 ga 60 7%
G0 2. 62 .36 1 /ef |ib6f 103 </ Gq 65O 3/
0 | 83 .3 1 0.86 | fef 16/ {07 7 70 60 0
"o RGl-al 0.239 1175 1,75 | /c 3 vd G0 6o g/
(o ! @98-50 {0.39 |16 1475 (16D | ¢4 90 1460 20
{30 | Job.co 10.37 | (75 {75 103 | 4 y 2 B 1) g8d
#O 313 96 0.249 {75 | 115 | yoR v g0 60 &
o | A0 .96 |o-29 {175 (75|60 | ¥ 0 o |19
A wofo | BEE-B15 [0.52 | 433 [&4.3%( 97 5 90 | éo i d 38% - 645
/0 33524 (0.5 0232|223 99 5 90 _| 60 70  [328-6od
Qo | 346. 38 |0.58 |2.33 (233199 5 g0 |60 |76
30 %253.9510. 5 (233|233 99 5 g0 6D 77
0 2R 7 |o.68 |2.3%19.531 9% A o |é0o 7%
Fo. | DTl.yx |o6.88 |J.%2 (4.35] 95 | o G0 6o 7%
go. | 8. 3R 10 52 |D.33 (R 33%{95 2 0 |2 %4
70 28%.80 10-53 |33 |2331953 & 90 1, 77
%2 297498 1088 12.2310.3219% | ¢ 0 (6o |19
v T 3

ENTROPY




PARTICULATE FIELD DATA

\ PAGE 2
COMPANY NAME C.2. oM RUN # 1
.. SAMPLING LOCATION__XWJDDER (et pAaTE -0 -BY
' DRY GAS P1TOT ORIFICE GAs | pumP |FILTER| IMP. | STACK LEAK
cLocK METER READING [SETTING {AH), | METER [vacuum | Box EXIT | TEMP. TEST
SAMPLE |TIME, READ ING, (ae), IN., H20 TEMP. |IN. HG {TEMP. |TEMP, READ | NGS
POINT |MiN. cu. Fr. lin. H.0| 10EAL [acTuaL! 9F  |sauce O oF oF
90 Yob | 055 |2.32|4-32] 9% © Go 60 | Fo
I roo | 4i4.15 0. 52 {2-33|2.3319% | ¢ o lea %/
= (o 43522 16.60 |2 3%9.23193 | 6 90 160 |3
10 Y31.90 .51 3 33|33 94 | @ ) 60 g5
) (30 | 4499 0. 55| @97 | R 47| 94 & Go__1£0 3
l foao) H49- 50 0.55 247 247125 & 9o 60 79
' 50 | 945%-19 9.55 | o247 247 | 92 o 90 len yid
i 30| 467. 551
T
.\
I 251 866 9.4333 Lt Ay 14
- LI (/ op) 2 & ™ Ts
i




PARTICULATE FIELD DATA

COMPANY NAMEC:2. O HM

ADDRESS _WETRo\T , MW~

RUN NUMBER &

TIME START /O OY

l'
fl

—

s B E - s

-y s ..

ENTROPY

 B-10

SAMPL ING LOCATION xRubloER _intET TIME FINISH
DATE & - 1% % 5 TEAM LEADER TECHNICIANS P . 2.
BAROMETRIC PRESSURE, IN. HG _ 3.0 3 STATIC PRESSURE, IN. H,0 = d.800
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG__{5 /0 1O
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. @200 0.360 Q020
EQUIPMENT CHECKS IDENT I F 1CAT 10N NUMBERS
_“ PiToTs, PRE-TEST ReAGENT Box A48  nozzue 405 piameTeEr 0:2057
— _ PITOTS, POST-TEST METER Box __AN-/4 ___ T/¢ READOUT o4
AR ORSAT SAMPL ING SYSTEM uMBILICAL U ~50 _ T/C PROBE 1-0
NP FEDLAR BAG SAMPLE BOX ORSAT PUMP WA
¥ THERMOCOUPLE @ % | proBeE A1 TEDLAR BAG N A
FILTER ¥ TARE NOMOGRAPH SET-UP NOMOGRAPH #_Bﬁ*—f___
To a5 4576 Mg [ 6% ¢ FACTOR .02
METER TEMP _ /00D  STACK TEMP %2
% MOISTURE __o _____ REF. AP 0. 4HR
DRY GAS | PITOT ORIFICE GAS | PUMP [FILTER| IMP.
cLOCK METER |READING|SETTING (AH), | METER {vacuum| Box EXIT | STACK LK. CHECK
SAMPLE | T IME, READING. | { 4P}, IN. HpO TEMF. {IN. HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hzol 1peaL]acTuac] ©F  leause | ©F 9 Op
1 1% |61560p |0.35 |63 11632190 | 5 95 160 | &R
(O 1584-8] .35 |1.583 {1632 194 5 QL2 60 ¢ 5
d | do 530.06 0.40 |76 {476 19% & qR &0 &6
30 | 52%.05 lo.4o [r75 1075 [r00 |6 QX 60 166
2! 40 6546712 0. 58 | &3 |88 [/08 7 960 60 16
50 55444 0.52 [2.94% |Jd% /05 7 q0 &0 76
41 60 | S64.00 0.3 (149 199 |/o3 | & 20 60 |79
10 57115 .34 1449 1149 [r00 5 90 L0 |2D
5| 30 £17.50 0.3 |164 [t6e& | % 5 9c 66 |18
30 | 5358.60 [0.37 |162 168 |60 | 6 o leo 7%
Gl /oo | 693.2) 0.42 | (%3 198 /o0 |6 9o 1 62 179
#0 | 4ol 36 ©0.4% | ;.88 (/%% |/0& & 99 60 79
Tl20 | 0].70 0.4% 1488 |+¥% |/0L & 90 60 B
JE o b i® 11 0. 42 1, %% |18 /03 b 94 60 g0
B /90 | AAb. 65 0.4 | 1'%% | I-8% | /94 & & 60 |30
(60 | 63431 0.43 |1 8% |+%88 l/07 |6 7& léo %O
8 i /@9/0 Y2534 |0.845 | 110 Lo (/760 1 5 90 6O 7% |9 539
F 1O 645.02 lo.@s | trio tte /o1 5 90 60 15  kv8 603
K| 40 ©55. 3% 0.25 | 140 ;1o (&0 5 0 &0 75
20 bl .11 0.85 |10 110 | to0 A 20 Xe) 76
31| 40 66%. /6 o.25 |70 {110 /60 5 A&F3vclé60 75
go CTH. 43 o825 |ro ltio oo | 5 90 &0 73
4160 £¥%-89 0.%&i,40 lt40 |/00 | 5 70 80 &o
70 L e8<-5¢ 0.32 190 |rvo | /00 5 Q0 60 2%
650 149509 |0.45 /97 1197 l/00 | & Fo 60 |20
251.217 /ol 27
v i ™

-
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PARTICULATE FIELD DATA

ENTROPY

B-11

PAGE 2
COMPANY NAME C.-S. Oum run #_ X
SAMPLING LOCATION XRubber thleT pATE & /B8RS
DRY GAS PITOT ORIFICE Gas | pump [FILTER|[ IMP. | STACK LEAK
cLocK METER READING |SETTING {0H), | METER [vACUUM | EOX EXIT | TEMP. TEST
SAMPLE |T1ME, READ ING, (aey, iN, H20O TEMP. |IN. HG (TEMP, |TEMP. READ | NGS
e i, | cu, pr. i, M0l 1oEar lactuan| 9F  leauee o op op
9o Tod. 00 o-q4% 1 /-97 1497 | »o 2] 92 6O ad
22 Mo 1190 0.95 (&4 |29 |r08 7 40 6Q zo
lip I 5 0.55 | A4t | 241 /03 7 90 6D B
1120 131. &0 0.85 | R4 | R4 [ /o g 9o 6O 2/
| 1 30 739.%5 05856 |41 |&@dl | /09 7 7o 6D it
I\ Bl 40 71434.25  10.50 X119 |RI |04 7 90 60 x50
) {80 15%. 00 3. 30 219 |2-19 | 04 7 90 & d go
' .:'li;#f—' 16b.2%5
|
|
254317 9.2939 17449 o1 17 N
Vi .(/hKFTz H ?;




PARTICULATE FIELD DATA

COMPANY NAME C.s. o RUN NUMBER __ D

ADDRESS Do T, MicH. TIME START ©%338

SAMPL ING LOCATION Scrvlo ber  (nitel” TIME FINISH Y04

DATE (0~ 19-%5 TEAM LEADER % TECHNICIANS _ (3. B

BAROMETRIC PRESSURE, IN. HG _ 7.8 STATIC PRESSURE, IN. H,0 - |.90

SAMPL ING TRAIN LEAK TEST VACULM, IN. HG _{5 £Q i

SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. Q.000  §:00d

EQUIPMENT CHECKS {DENT | F ICAT ION NUMBERS
__'./PITOTS, PRE - TEST REAGENT Box X238 wnozzie 494 5 piamerer 257
~_ PITOTS, POST-TEST METER Box __N-t4  v/c reapout __ 2T
ME ORSAT SAMPLING SYSTEM UMBIL | CAL __()%.5)_0_ T/C PROBE q
_k TEDLAR BAG SAMPLE BoX __ 2 2 ORSAT PUMP Y
_ thermocourte @ B2 % | prose e lhnd TEDLAR BAG L
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH # ﬁa&
T-0-4-3 412/ AHg 1. bg € FACTOR 1.0
METER TEMP __ 80 ____ STACK TEMP poie)
% MOISTURE & REF. AP 0.4
DRY GAS | PITOT ORIF ICE GAS | PUMP |FILTER| I1MP,
CLOCK METER READING|SETTING (4AH). | METER |[VACUUM | BOX EXIT STACK LK. cHECK

SAMPLE | TIME, READING, | (AP), IN. Hz0 TEMP. {IN. HG [TEMP, TEMP. | TEMP. |READINGS
POLNT |MIN. CU. FT. |IN. Hz0 IDEALIACTUAL O GAUGE Cr Cp O

-

11 %o [767.808 [0.37 /68 |68 | ¢% 5 0 o | 758

0 1 714-56 | 0.3 | 162 | 1ed | 76 5 190 |s0 | 15

_J

2| do 13824 i 0.5 1238 | 2.3% | % 30 60 76

20 190. 09 0.58 12.3g |aag | Bb 90 6o 76

3] 40 199. 606 0. 58 | 9% | .88 | 86 70 o) 74

50 %0%. 3| 0.4 | 210 | Q.10 | %6 G0 bo 79 |
4] &o 211.00 .36 | /.93 | /.53 | 36 qQ 60 15
70 BAY- 41 Q.56 | 1651 155 | Y L 9o 60 14

g0 560 76

9 %$39.15 1p5.35]763 7583 %9 40 160 76

Al 30 33L.g0 0.5 [[.8D | /.83 %Y
(A

wo | B46.30 0.4 {1 75817115 | B¢ g0 Go 76

(10 R59. 60 ©.90 {415 115 24 90 60 76

7] 40 362. 50 “loqy (115 1175 [ 8b 90 |40 76

130 $69.98 oo | +15 | 176 | 86 20 o) 77

8| #0 X78. 60 .40 (.15 | +t7H5 | 86 GO 60 76

B0 | 3%5.61 o.40 { ¢-156 | 1715 | B& 90 o 77

N
_

- A By e N

70 {936.70 0.% |1.3) 131 |86 90 60 77

B il/oo] 393.500 | 0.2Q |09C [0.96 | ¥4 70 6O &%  [B93.%00
/o | 399, %1 .87 | /4% | II% ok 70 co | 73 |%a3.3%0
21| 20 Q05.9 | 0.9 [0.96 |og¢ | BY 79 63 75
30 | 91-91 0.88 (090 096 | 33 90 69 75
3| 4o q11.90 o.3 |69 |0.96 | 33 9o §0 73
so | 9a4. 60 .28 |o0.96_ |096 | 92 90 60 74
d 60 | 9949.81 C. 30 |13/ 13; {89 70 oy 73

Z> b0 77

mQQLH\Q\QQQQG\G‘G\G\éG\Q@;OG\Q‘&®

Al go 1443. 57 .37 1768 {768 [ %Y

l et | 11
Vi (/ar)? ’r AH ™ L
ENTROPY
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PARTICULATE FIELD DATA

. page 2
: I‘ Company Name C.s. OHM Run # 5
Sampling Locaticn Cvobhea inteT Date 6 /985
W Dry Gas Pitot Orifice Gas Pump |Filter| Imp.
Clock Meter ReadingiSetting (AH), | Meter |{Vacuum| Box Exit | Stack
Sample |Time,|{ Reading, (ap), In. HoO Temp. {In. Hg| Temp. | Temp. | Temp.
.|‘ Point | Min. Cu. Ft. |In., Hp0[ Ideal |Acfual| °F | Gauge °F °F °F
: 90 | 95i10 0.37 1162 (162 | & | 5 9c | 60 [ 79
6lwo | 95%.62 | oo 1475 [1.75 [ BR 5 g0 6o 79
| o | 9eb.55 |0.94 [ 135 [/95 | 32.1 6 |90 |0 |7
' 1] 10 q14.%5 0.7 |60 |80 | B b qo &9 79
: [ 934 16 @-57 | X-%0 | 250 | B ] 90 60 77
I glmo | 99%.6( |o.% | /70 117/ |B6 | 5 130 |éo |4
R 150 ljoel,. 37 -3 ¢t |t %G 5 9o 60 34 |
l ot 11003. 12 ¥
: I\
i
: .-»
‘ '1
g |
i |
!
', 'i
| } 241276 0.3700 1648 84 77
: — W T -
E - ! Vm ( Ap) aH . Tm TS
; l ' NTROPY
NVIROMMENTALISTS, INC -
2}
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PARTICULATE FIELD DATA

company NamE _C.D. O HM| " RUN NUMBER _9%
ADDRESS :DCTRDJT‘ M. TIME START 55
SAMPL ING LOCATION SCRUBBER INLET TIME FINIsH (430
baTe (6 2085 TEAM LEADER __ Sm&. TECHNICIANS _B .3
BAROMETRIC PRESSURE, IN, HG . 9.2 STATIC PRESSURE, IN. H,0 ~&.00C
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_ /% 5
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. £:.0ou D.oo0S  3.000
EGQUIPMENT CHECKS IDENTIF ICATION NUMBERS
_.__‘/PITOTS, PRE - TEST REAGENT BOX 2%  nozzLe 405 piameTeER 0:257
—— PITOTS, POST-TEST METER BOX . N.G __ _ T/¢ REapout _ o4
8 ORSAT SAMPLING SYSTEM UMBILICAL ___Y-%0 T/C PROBE G-
% TEDLAR BAG SAMPLE BOX ORSAT PUMP M
Y THermocouPLE @ B0 ©F | prosE g-/ TEDLAR BAG _ A7
FILTER _# TARE NOMOGRAPH SET -UP NOMOGRAPH # %&
oo\ AL AHg {61 C FACTOR oo
METER TEMP _4O  STACK TEMP ®qQ
% MOISTURE __ = REF. AP 0.48
DRY GAS | PITOT ORIF ICE GAS | PUMP [FILTER| IMP.
CLOCK METER |READING|SETTING {AH),| METER |vAcuum| Box EXIT | STACK |LK. CHECK
SAMPLE | TIME, READING. | [AP), IN. Ha0 TEMP. |IN. HG [TEMP. TEMP., | TEMP. |[READINGS
PO INT | MIN. cu. FT. {In. Hpo| IDEAL|AcTUAL] ©F |cauce F O Of
A | % 13.75% |0-40 | .75 11.75 | B0 ul 90 6o |13
1O Bl.60 lo.40 | 175 /715 | 85 4 90 6o 13
&o .20 [0.41 (206 (256 | 9] 5 Jo 60 17
50 91.45 10.47 {06 |Qob |94 5 9o 60 77
3! 4o 106.75 [ 0.6 | 2-2% |2.4% | ]7 5 2o 60 77
50 [{5-10N][0.62 1228 | 23% |/00 5 90 ©0 ot
41 6C Id3.08 10.5R |38 |RHB | /0 5 90 60 )
70 [30.68 | £.64 |2 |2.38 | jo& 5 90 60 |8
5| %0 /29,85 1 0.495 (1758 11725 /o> | 4 90 60 78
30 /4800 |8.40 | /1715 {175 /03 | 4 90 40 B/
100 (8627 |0.40 |70 | 175 (/03 | ¢ ) 60 30
210 16359 |o.490 {1,786 1,15 /08 | 4 20 60 g/
7{ /20 /7/.35 |0.497 |06 1204 |/0R | 4 70 0 g0
150 /80. 31 0.47 |2-06 1908 |03 | 5 %0 6a £O
¥! 40 /2835 |o.46 1197 1137 (/0R | 5 yle) GO 78
o | 9126 |0.956 (297 | +97 {ro/ | 5 90 | 6o 79
A il reae) 206,688 10.37 [r6Q 162 {97 </ Y0 60 |79 0?05-52‘5
© | 347 1025 i 1o (9% ¥ 90 160 |70 P9 7%¢
2i do | 2R8.00 lo0.85 1w |10 196 q Yo 60 76
30. | 286. 5~ o825 L0 1/1io |95 % ¥ 22 60 77
3| 40 | d33.00 10.85 {reo |gto | 99 ) 7o 6O 78
o 2 29. 50 o. 285 | 740 [ (B 24 3 o e 75
Yl g | J45.85 |o.30 |, 3y .31 99 2 G 60 3o
o | 25R2.35 |o.3p0 |37 1731 | 8% 3 G0 60 79
5] 80 | 2589./9 0.40 | 115 | 175 | 39 5 90 ec |77
Vn (/2 T

ENTROPY
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l’ PARTICULATE FIELD DATA -
\ PAGE 2
l COMPANY NAME C.5 oHM rRun # %
 SAMPLING LOCATION__SCRUGHER (HLETT DATE _6:-20-%5
w DRY GAS PITOT ORIFICE GAs | Pump |FILTER| M@, | STACK LZAK
cLocK METER READPING {SETTING (AH]), METER |[VACUUM BOX EXIT TEMP. TEST
v |SAMPLE [T IME, READ ING, (AP), IN. H20 TEMP. [IN. HG |TEMP., |TEMP, READ INGS
' POINT MmN, cu, FT. lin, Hs0 IDEAI..TACTUAL Or lGAUGE 2 g of
Go_ | 61.00_ o048 1176 175 | 40 4 Ga 1 6D %0
wo | A7B.oa |0.55 |49 |yt 190 5 o 6o 18/
. no | AR4.0% 1 ©.55 Ryl |2 1! 5 e 6 & 8.
120 | 29%. 10 0. 57 |99 |249 | 9% 5 S0 60 25
\ 120 | 208.30 [ 0.47 [R99 |a49 |99 5 go ) gL
I\ Mo | Bil, 5 0.50 {219 |29 |92 5 Ge 60 79
L 150 | 319.49 A.s0lenr 1249 [92 5 99 lec 179
l 3opr-) 33%- 239
7
l\
.\
I
l\
'l
l 255.029 04159 (351 45 74
. ‘ Vi (v &P) 2 M T_s




PARL . FIELD baia
COMPANY NAME C.S. OHM RUN NUMBER Sfecal Ran
ADDRESS __ PLIReAT, (Micif., TIME START _(4/7
SAMPL ING LOCATION Scyulbloea el TIME FINISH 2297
paTE 6 -19-%5 TEAM LEADER TECHNICIANS __ /& (3
BAROMETRIC PRESSURE, IN. HG __2T-& STATIC PRESSURE, IN. H,0 _~ ! 45

15

- v o

SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG =
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. U:000
EQU| PMENT CHECKS IDENT I F1CAT | ON NUMBERS
Y PITOTS, PRE-TEST REAGENT BOX — . tozzLe _1/{ ___ biameTer o 26%
—  PITOTS, POST-TEST METER Box _ N-!4 ____ T/¢ READOUT (> War
_M*ORSAT SAMPLING SYSTEM UMBIL I CAL _d_ﬁgz_____ T/C PROBE -4
_jﬂ'jEDLAR BAG SAMPLE BOX ORSAT PUMP MA
ruzrmocourLe @ _ B9 9 | proee o -‘-{ TEDLAR BAG __M A
FILTER ¥ TARE NOMOGRAPH SET-UP NOMOGRAPH  #
- [
.t L <973 AHg [ 68 ¢ FACTOR {00
METER TEMP < STACK TEMP RO
% MO |STURE REF. 0P Q. 93
DRY GAS PITOT ORIFICE GAS | PUMP |FILTER| IMP.

CLOCK METER READING|SETTING (AH). | METER |VACUUM | BOX EXIT | STACK |Lk. cHECK
SAMPLE | T IME, READING, | (AP), IN. Hp0 TEMP. |IN. HG |TEMP. TEMP. | TEMP. |[READINGS
poNT |MIN. cu. FT. |in. Hzo| 1pEALlAacTuaL| ©F |cause | OF Op O

)

A-5 1% | 110 1321035 |¢.40 6490 | 3D 1 9o 60 7

508 | ¢2¢3.25 1037 1200 2060 10 L | 5. | D

_/
. .G_,f” L
L. %0%  0.3549 de 9% 79
2
Vi ( VoP) T

ENTROPY
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O

Preliminary Field Data

PLANT NAME cC.<. 'DHM DIAMETERS POINTS
: . upatream downstream 43
LOCATION __ Dbt , Mechirca - i )
SAMPLNG LOCATION deadber “Mel "
T 417
DUCT DEPTH e
FROM INSDE FAR WALL TO OUTSDE OF PORT I 6 L 1.50 12
- :
NPPLE LENGTH —__ /" By T
3 " S o+ 1.35 *
DEPTH OF pucT _ 3% %o T
j, "
WIDTH (RecTancwar oucT) __ 2672 tree % 0
EQUIVALENT CIAMETER: . 5 Lo 16
D= 21DEPTHY WOTH _ 234 % 2% ) - 30" 12
DEPTH +WDTH (;43/4 fph )T T : Lo ,
D[S'W’\NCc FROM PORTS Lps EEAM DOWNSTREAM
TO NEAREST FLOW "
DISTANCE DISTANCE
DISTURBANCE : reer 22 ‘t g T or | Feom INSIDE | FROM OUTSIDE
Polnt | DIAMETER WALL OF PORT
sTACK DiaMeTERS _[-07 g:25 l 2 | =
EY > 258 %
sTack AREA=(24%Y 2¢%) = dztL_w?| R T
*~ + .
Sl | iggq | 143"
LOCATION OF TRAVERSE POINTS N CIRCULAR STACKS 4 58 3 20.26 ZOL“
4 6 ) 1012 416 18 25 33 24 5 {780 26 .06 263/3
i ! 6.7 4.4 1,2 2.6 2.1 1.8 1.6 1.4 1.3 L.l 1.1 6 7 ?"
: ' 25.0 14.5 10.5 8.2 A7 5,7 4.9 4.4 3.3 3.5 3.2
300700 298 19.4 146 118 9.9 8.5 1.5 6.7 6.0 5.8 al. BI%Y 32 %
¢ 933 7.4 12} 22, 17,7 14.6 12.% 10.9 9.7 B, 1.9 7
5 BS.4 67.7 2.2 25.9 2.1 16.9 14.6 12.9 11.6 10.5
. 95,6 80,6 5.8 15.5 26.9 22.0 16.8 16.5 14.8 13.2 8
1 99.5 77.4 44.4 6.6 20.3 23.6 20.4 18.0 16.1
2 96.8 5.4 75.0 63,4 37.5 29.6 25.0 21.8 19.4 9
31 9L.8 82.3 73.1 62.5 38.1 In.& 26,2 23.0
1 97.4 88.2 9.3 7.7 61.8 138.8 1.5 27.2
i} 93.3 85.4 TB.0 70.4 61.2 9.3 32.3 10
1z 97.9 90.1 83.1 76.4 69.4 60.7 19.8
i 94.3 81,8 8l.Z 75.0 68.5 60.2 1l
X 98.2 91.5 B5.4 79.6 73.8 671.7
15 ! 95.1 89.1 B83.5 79.2 7.9 12
A 98.4 92.5 8v.1 82.0 7.0
17 | 95.6 90.) 85.4 B80.5 |:5
9 | 99.6 9.1 8.4 8).9
19 96.1 91.) 86.8
26 | 98,7 94.0 B9.% 14
2l 96.5 92.1
2 | 98.9 94.5 5
23 | 9.8
! 98.9 6
17
LOCATION OF TRAVERSE PONTS N RECTANGULAR STACKS 18
7 3 % s 7 ] 9 1011 12 9
T 1 5.0 16.7 13.5 10,0 L% SR T DR Y R O S 5. %Y
| 15.0 s0.0 37.5 1.0 21,4 18.8 16.7 13.0 13.6 12.% 20
s 83.3 62.5 50.0 5.7 31.3 27.8 25,0 22.7 20.8
“ 87,5 10.0 50,0 41.8 38.9 35.0 3L.8 19.2
5 90,0f 86,1 36.3 50.0 43.0 40.% 137.% 2!
6 78.6 68.8 81.1 55.0 30.0 45.8
1 92.9 81.3 72.2 65.0 $9.1 34.2 22
b 91.8 8.3 75.0 68.2 62.%
9 . 4.4 B5.0 77.3 0.8 23 _
10 95.0 B6.& 79.2
11 95.5 87.5
12 93,8 24
5 WBN‘TALI.T‘. ING.
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PARTICULATE FIELD DATA

T ———— o e ———

COMPANY NAME C. 5. oHM RUN NUMBER __ 3 l
ADDRESS Detraf M. TIME START _[0:06 !
SAMPL ING TION .-.,.Lée.- Qotlet Stk TIME FINISH_L_Q.i_
DATE 7/3? TEAM LEADER__ #/f3L TECHNIC 1ANS LR =
BAROMETRIC PRESSURE, IN. HG 2.0 STATIC PRESSURE, IN. H,0 _~=.3¢ ,
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG_ /% 12 3 ‘
SAMPLING TRAIN LEAK RATE, CU. FT./MIN. _ 40 .00 ‘00 .
EQUI PMENT CHECKS IDENTF ICAT ION NUMBERS / l
v~ PITOTS, PRE-TEST REAGENT Box 022% nozzLe j___i__._. piaveTeER __- 07
A7 PITOTS, POST-TEST METER Box _#-f  T/c READOUT oo 4 l
A4 ORSAT SAMPLING SYSTEM UMBILICAL _MW=fad _ T/C PROBE -7 ,
24 TEDLAR BAG SAMPLE Box__ 19 ORSAT PuMP MA
-~ THERMOCOUPLE @ _T7¢ __°r | ProBE £-3 TEDLAR BAG LA
FILTER 4 TARE NOMOGRAPH SET-UP NOMOGRAPH #__ W& l
“A-0.25% TR0 AHg R4 C FACTOR 6.9
METER TEMP _¥Y0 _ STACK TEMP 70 ‘
% MOISTURE __J% REF. AP r);% o.22- '
DRY GAS | PITOT ORIF ICE GAS | PUMP |[FILTER| IMP. - '
cLOCK METER |READING|SETTING (AH), | METER |VACUUM | BOX Ex1T | stack |Lk. cHeEck |
SAMPLE | TIME, READING, | {AP), IN, H20 TEMP. | [N, HG |TEMP. TEMP. | TEMP. |READINGS
POINT |MIN. cu. FT. |IN. Hpo| IDEALjAcTUAL| ©F |cauce | OF Op Op L
A 1| | (g7&0o~ 95 (7951740 1o 12 foa | £33 | €4 "
U S e 1.7 B &7 |S.ép| S48 48 9 (60 | Lo ¢ 7
2| 3 | 722375 Y 13 681 3481 4% s 10 A ] .,
4136 173426 272 2.9t 2| &5 Y o g1 1{6 -
S 199 174798 1S Las | 1.281 €6 / /86 L6 66 «
£ 1 L0 l9en 33 28 | 2.234123.3¢ | 72 ) o | ¢5 | 4¢ I
A& I Bhl 766,705 ] 53 AN |y 43| 79 { lios |43 1464
| |77 42 S6 tare 4121 ga | € Yo |48 |¢8
S 1 ed | 99¢ 2L AR FANAFN AR 3 ltoe |ga [ €% |, ¢. .
H | 3¢ | g06.33 % L a6Tia.¢7179 rteo |ea | ¢% ] ‘
S 19% 19233 bé 50|84 | 79 | l/e0 léo lcx g 2¢. 595
¢ Ri 748 2) | ,.7¢] 1.7¢ | 79 j o | &0 27 | 72¢. 760 .
|t/ 122659 | 45 [ 274139 (74 15 o o [ 7) .
2 ¥ 0,30 A3 el 1Ly 182 9 7y %o A
3 taqd |¥5 753 B4 | 381 >t | 84 &£ |/s0 40 2 -
4 1 3¢ 19¢9. 82 e £Y 84 1123 { j00 o 79 l
S 1 Hg [¥74£.58 .87 .59 59122 ! reo 1 £0 £
£ ] 60 [88aa ¢ 9 o043 [ 243 | vy / {og (A (3
Ot R/ |¢93,39 (2371362 |3.09 [ D g 00 1 ¢o | (¥ ‘.
3 Lo (ssgtH S lHa.g0 1Hw |19 | 4 foo | o ¢
3 _Jo4 192670 1D 1 585 |15.85 | ¢S g (20 o) €8
¥ 13 932/ 8 4771 3931 2.9~ | 2¢ ¢ (69 Lo {9 l
S 14Y (95104 A2 L35y 1351 (€ S _lwoe 1o |69
6 |to |+,2( A1 1400 (41 (95 | & |rea <0 <9
agx{/ﬂ 979,493 i
290.572 _0.2544 3.7_4 g;, £4 '
v ok g
B-18 '
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PARTICULATE FIELD DATA

l\ COMPANY NAME .S _oHA RUN NUMBER ____ &
ADDRESS Oeteit | . TIME stamrT _ 2:37
SAMPL ING LOCATION Sexubber A fled heeK TIME FINISH _[3:36
‘l] DATE __E/m /28 TEAM LEADER Yoo TECHNICIANS L
' BAROMETRIC PRESSURE, IN. HG 4.2 STATIC PRESSURE, IN. H,0 _~.37
SAMPL ING TRAIN LEAK TEST VACUUM, IN. HG__ /& 13 2
pl‘ SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. , 80 1o} 00
el EQUI PMENT CHECKS IDENTIFICATION NUMBERS
-« PITOTS, PRE-TEST REAGENT BOX NozzLE _ 407 piameTER 309
' - PITOTS, POST-TEST METER Box __ M- ¢ T/C READOUT povH
QORSAT SAMPL ING SYSTEM UMBILICAL __‘J...__LQ_'L_.____ T/C PROBE 7"7
| MR repLAR BAG SAMPLE Box_m_ ORSAT PUMP NA
!l" Y THERMocourPLE @ 18 __ ©F | proBe TEDLAR BAG A
- ﬂl_._.__'!'E_ﬂ_# TA_RE_ NOMOGRAPH SET-UP NOMOGRAPH #JL
T-6.2-53 . 69873 aHg Lof € FACTOR .42
l/ METER TEMP __ XA __ STACK TEMP 12
' % MOISTURE ___ 3%  REF. AP .22
', DRY GAS PITOT ORIFICE GAS PUMP FILTER IMP.
_ cLoCK METER |[READING|SETTING {4H)}.| METER |VAGUUM | Box EXIT | STACK |LK. CHECK
- SAMPLE | TIME, READING, | (AP}, IN. H20 TEMP. |IN. HG [TEMP. TEMP. | TEMFP. |READINGS
' poINT |MIN. cu. FT. |IN. 20| IDEAL|acTUAL| ©OF |cause | OF Of Op
A fes | 919066 | 90 1783 | 716 | 7/ 4 1 | 96 | §s | €2
. 2 n, 12,74 67 1s¢b | 5¢ | PF g 95 $9 £y
' 3 | 9 [fé144) Mg 1376 | 394 | Fo 6 iy ) 34
S | 3 | 8279/ 28 9] 234 | 75 4 27 & £7
St 4z | o6o8.&/ A7 VLA 4o | T / 12 ga ¢l
. & | Lo 844, B% .29 0.43 | R. 43| 7) o 29 L= 44
g 1 1wk 657745 | 54 1452 [4.52 | 1) 7 lwo ¢ [¢7
3 |l i la72.06 H( 13.24 |3.75 | 8= 6 o |lea | ¢7
4" 5 o4 Joggny | a¢ |2.07 21798 4 e |ea |42
: 4 | ¢ |legd 77 49 .15 as |1 1£ ! {66 ¢ |77
. § 1 4 li1e3 . 20 077 5X S 172 { 180 g2 £&
' A 16 3,724 .2/ L6 11.72¢ [/ 3 [e6 163 £7 Loy S
et Lewd 117979 |42 135) 1351 | % § e | ¢x 167 17.979
2 | s 131.2% .76 |5.%5 |5.¢5 | 74 9 | sa o 127 '11g.100
: 3 | oy 1147837 .36 1.9 |1.89 | 75 2 18 ya 1954
4 | 3¢ |15 748 1o g .e3 | 73 { Y 4 e
S| ouy lie 42 077 sz | sw | f |6s 6l %
l | ¢ 14462 24 |2.92 1243 | 72 | 4 [ra0 144 31
‘ 0 [ (2uf ||R6566 37 | 3.0% 1009 |75 | & tpea (¢4 12
Rl 119z S 4. st R385 [ 74 é 166 £y 72
: 2 1 21 [D07.48 I 1698 1595 | %8 9 160 ¥ 732
' i | 3 Rayel S5 |4 48 |¥.12 (B3 6 [8s {3 7/
' T 148 1232 8¢ 38 13,08 13./9 1 9] g %) L 12
6§ | (o |R51 44 4 13.85 13,85 {R2 A oo leo 7!
\l’ 21t 1R65.287
I\ veediost 0351 % 3.0 T 5
VMc—-B " (T AH T Tg
- £2-%6730
i s ENTROPY.




PARTICULATE FIELD DATA

-

COMPANY NAME C.S. o RUN NUMBER ___ 7
ADDRESS Dedvact |, My, TIME START __ £S5
SAMPL NG LOCATICON Serubber OcHet Sfeeds TIME FINISH /D350 _
DATE 20 /2% TEAM LEADER____ #AL  TECHNICIANS fi¥s) :
BAROMETRIC PRESSURE, IN. HG A9, 3 STATIC PRESSURE, IN. Hy0 =2:-25 '
SAMEL ING TRAIN LEAK TEST VACUUM, IN. HG___[X {Z 12
SAMPL ING TRAIN LEAK RATE, CU. FT./MIN. os _ome O Ocg
EQUI PMENT CHECKS IDENT I F ICATION NUMBERS I
Y _PiTOTS, PRE-TEST REAGENT Box 6334 nozzLe 4o p1aMETER _ 209 o .
— _ PITOTS, POST-TEST METER BoX A~ ¥  T/c READOUT _ES20 ~4a
A ORSAT SAMPLING SYSTEM UMBILICAL __Y=182  T/C PROBE 2-7 / l
MNAR tepLAR BaG SAMPLE BOX 9 ORSAT PUMP &MA o
_“ THERMOCOUPLE @ 12 __9¢ | proBEe £ TEDLAR BAG .. VA 3
FILTER # TARE NOMOGRAPH SET-UP NOMOGRAPH 4N I
T.0:2-S1 7926 AHg Lef C FACTOR o .33
METER TEMP ___ S0 _____ STACK TEMP e
% MOISTURE b REF. AP O. 2% ’
DRY GAS | PITOT ORIF iCE gas | puMP [FILTER| 1MP. '
cLOCK METER |READING|SETTING {AH), | METER |vAcuum| Box EXIT | STACK [Lk. cHECK l
SAMPLE | TIME, READING, | (4P}, IN. H20 TEMP. |IN. HG |[TEMP. | TEMP. | TEMP. |READINGS
PO INT |MIN. cu. FT. {iN. Hzo| 1pEaLlacTuaL| ©¢  lecauee | ©F O Op ]
A i | 274160 LI4 786 16.80| 75 {2 126 44 ydi l
al s | 3e20a LS 1 SC4q |5 a4yt 99 | 9 o | &4 | =7
31 24 [ 1,879 H) 133 3wl g7 | € liee |43 |7 .
4 136 (331727 2% 1034 ey | 2 | 4 1leg 162 |7y
§ 142 124:9¢ A [.34] 1.3y 22 S jo o 62 7/
£ 1 L0 |3S08¢ 3/ 2.69 | 9.S9 | 83 g oo L 42 |73 '
A ¢ 192/ |3¢1440 | 84 lysalysal| g4 | 7 o |ex 173 ]
3 3 127¢£.32 A .ol 1 4.81 | 34 7 [60 £ 72
3 | a4 139443 26217 12,1721 25 o jea léa |78 '
4 1 3¢ |4008¢C d0 [z3clo.edl g2 [ 1 lse |2 [94
§ 142 401787 0% 67 (71 91 { oo b2 74
(| ¢a 1473¢2 23 11,92 1 1.92 | 24 Y 1ol &a |74 '
C 1 rwh (M348 H3 13.5) {z5)] 719 | ¢ oo lex 172 [ #4134
L | /A 416.93 K9 |1 18577 | 94 | /0 j06 | ca |73 | 423.400
3 134 lgc~¢s .35 1543 1243 | ¥¢ g (2o | & |72 -
Y 1L 14£4€L¢ 0 67 L7 1 22 { /80 (o |72 I
14y 49193 Y4 So | .5 | ¢/ I lmes leax |74
6 | ¢o |t 2% 23 o3y 19.3¢] g2 | ¥ /2o (x |73 >
D ) logblag234 0 | .38 1243 1293 | ¢2 g 166 <5174 \'
2 | 5 149433 56 1418 1498 | ¢ | 7 120 1¢7 |70
3 vy Is(3.9d .10 |58 (5% | §6 | 4 00 | 64 | 71 :
v 1, 1830 2. 1% 4.8 | 4R % 7 log &5 7! l
S | 4y [B45. o4 i 1 2es | 3-8 | <5 [ 1oz | 66 | 7\
4 (o [S556. 22 dX Lot | d.of 35 7 ler.| 4o 70
ar g 1572. 32 H
78844 03523 3.93 43 77 |
Vi (VaP} 2 AH T Tg
ENTROPY t
. ) B-20




bl S L ST T e L e e T T e e o i i ™
 } | |
_ PARTICULATE SAMPLING LABORATORY RESULTS
'I‘ ' Plant Name C,S} OHM (E.M.Bj " EEI Ref. # A0\B . -
i Sampling Location ) : . _
: Date Received _(,[21/85 Date Analyzed Reagent Box(es) 0228
’l‘ Run Number : 2 _5 ) -

Run Date _ o s elB G20 s
" SUMMARY OF PARTICULATE ANALYSES '

4001 ATl AL

4

- "Sum of Particalate',_ mg. T

I : Total Filter Tare mg. A5l . A2 o M9k
N Blank Residue, mg. (105 nl) 0.2 (100 ml) 0.2, (so ml) 0.3

TOTAL PARTICULATE CATCH, mg.

" "ANALYSIS OF MOISTURE CATCH ‘

e : p\gﬂuﬁp
l K Reggent 1 ( HaO ): . _ _
S Final Weight, g. - - 186.0 - 215.0
e - Tared Weight, g. . '~ ) 200.0 . _200.0
‘l, ' 'Water Catch, g. - = 14.0 . - 15.¢
’ Reagent 2 ( ye,

Final Weight, g. - ......_._._.___-_ -
Tared Weight, g. o -— ' o —- P

-_.
o,
R
L
’
"
|

Haﬁer Catch, g. _:________ —_—

CONDENSED WATER, g. -~ 4.0 15.0 8o _

S§ilica Gel:

. Final Weight, g. _25.=2 250.2 254.2
‘ Tared Weight, g. 200.0 N Z200.0 200.0
| ' - )
1 l ABSORBED WATER, g. : 51,2 . 50.3 542
: ‘ : ’
. N TOTAL WATER COLLECTED, g. 3712 ' 53| . - G272 -
B Blank Beaker # 2% . |° . ——— Legend --- - | ' Notes and Comments
| . . 7.l Final wt. mg. 51431. | 7= Final Weight
o Tare wt. mg.  5743L2| L = Loose Particulate
\ Residue, mg. 04 F = Filter D = Dish
'\ Volume, ml. L 200 R = Rinse P = Pan .
. ’ . N ) X ‘ !
lf Concen,, mg/ml._l 002 B-21 ’ ;I
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LABORATORY SAMPLE WEIGHT CALCULATIONS I
Plant Name C..S. OHM ' EEL Ref, # 018 '
Run Number 2 - 5 & '
Run Date ]I 119 G/l20 l
Sample ID/Container # F’Lk 280 FR 407 FeR 403 ' ’
LI139 &22 l

' V13,9 619
133, 5764 120.8795 " 1139625 .

v 133.5760 vi20. 8793 113.9630
Tare Wt., g. 133.10%9 [20. 4057 13,4853 .
SAMPLE WT., g. ‘ . '

. 40) - AT3b L 4766

Sample ID/Container #

Tare Wt., g.
SAMPLE WT., g.

Sample ID/Container #

Tare Wt., g.
SAMPLE WT., g.

Sample ID/Container #

Tare Wt., g.
SAMPLE WT., g.

ENTFIQPY
NVIRONMENTALISTS, INC. ] ' !l
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- PARTICULATE SAMPLING LABORATORY RESULTS

.

Plant Name C. S. OHM (eMmB) | EEI Ref. # _30\8
Sampling Location '
Date Received Cp[ZIlﬁé Date Analyzed Reagent Box{es) (224 N

'\ Run Number _ 3 b 2
e Run Date ) - &[i8 . _bl1g Gl
I.' . SUMMARY OF PARTICULATE ANALYSES o , " i
: _ . ©85.9 - -
Sum of Particulate, mg. ' . ___7_"?3'__(‘ . __?ﬂ
Total Filter Tare mg. J8.0 L98.3 526 | -
Blank Residue, mg. (oo ml) Al (wo_m) 02 (4Sowml) 0.3 "} - , 2.
S =323 4.1 —~433 | .

TOTAL PARTICULATE CATCE.I, ng.

"ANALYSIS OF MOISTURE CATCH

Reagent 1 (DI W:0): _ ' .
Final Weight, g. ' 234.0 ' 2480 - 2520

- - . - =

N
Tared -Weight, g. 2000 _200. © 2H0.4
Water Catch, g. - ) ’ 48.0 © 52.0 o
o Reagent 2 ( ): - T
'J : Final Welight, g. - - =
‘ Tared Weight, g. . = _ = — .= )
;l' Water Catch, g. . - — —_
CONDENSED WATER, g. 24.0 48.0 520

Silica Gel:

i - Final Weight, g. ' 251.1 2553 252. &
l Tared Weight, g. Z200. 0 200.0 200.0
', ABSORBED WATER, g-. 51.1 _ 55.3 52.6

TOTAL ﬁA'rER COLLECTED; g. R5.| 1033 104 &

- -
¥

Blank Beaker # _2¢3 ~—— Legend -— Notes and Comments
Final wt. mg. 5143l | + = Pinal Weight '
Tare wt. mg. 57431. % L = Loose Particulate
Residue, mg. ‘ o4 F= F;lter D = Dish

! Volume, ml. - 200 R = Rinse P = Pan
lf Concen., mg/ml. |  ma2 _ Bo23

ey T A i N e ol R PR L T Ao 5 P TP S e B L R0 S 2 it e S 0t L S i A oA ST NS A VR S s st L T Bt s WAL o % el
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- Plant Name __C. S HM

LABORATORY SAMPLE WEIGHT CALCULATIONS

EEI Ref. # 2018

|
L

NVIRONMENTALISTS,INC.
B-24

Run Number 3 A 9
Run Date @}1® . _&19 &l20
Sample ID/Container # Fe O FLR 424 Feg 43l
M. 1259 126. 5506 (26,
VILG . 1259 vi26. 5501 .v—,m_gg;g
Tare Wt., g. - 17 4400 125, 84715 ‘
C SWLE w.l'., gl . '
.l D59 . 7020 .709¢C
Sample ID/Container #
Tare Wt., g.
SAMPLE WI., g.
Sample ID/Container #
5
Tare Wt., g.
SAMPLE WT., 8.
Sample ID/Container #
Tare Wt., g.
SAMPLE WI., g.
NTRORY

|




'

o '
.

i

it e e s N W e . bt o i s it 3 1 s it & Siani i e st b T e e T o i T i

- . .
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' Date Received (.af'lllbf) Date Analyzed

.Plét.x‘t Namé Cxs. Ol-lM - (EMB)

. PARTICULATE SAMPLING LABORATORY RESULTS

EEI Ref. # 3015 ‘
Sampling Location ‘

Reagent Box(es)  O2jR =

’ SFECAAL-
Run Number ANLET
Run Date . . o ggm
SUMMARY OF PARTIéULATE ANALYSES
' S0 2

—S‘um of Pérticulai:é, mg.‘
Total Filter Tare mg. 497.3
Blank Residue, mg. (7o ml) .22 (. ml) { ml)

~

TOTAL PARTICULATE CATCH, mg.

"ANALYSIS OF MOISTURE CATCH

Reagent 1 ‘(1714 Hi0): _ 200.0 - "
. “Final Weight, g.
- Tared Weight, g. ;. 200.0
f  Water Catch, g. =’ : @
* Reagent 2 ( ):
Final Weight, g. . — ]
Tared Weight, g. —
-Water Catch, g. —

S O

CONDENSED W™~ goE:
T glLth GEL WAS

.Volume, ml. 20 R = Rinse P = Pan

Concen., mg/ml. - CD2 B-25

Silica G <pilgD N FIELD 427 @
L WAS Nor ALL
Final 1 REOVERED
Tared W_..gvy-ge ~-- - _#p0.0
' ' 27. G
ABSORBED WATER, g.
o S 27.G
TOTAL WATER COLLECTED, g.
Blank Beaker # 28 ‘== Legend —--- Notes and Comments

Final wt. mg. 5743i.6 v = Final Weight
Tare wt. mg. 57431.2 L = Loose Particulate
Residue, mg. o4 F = Filter D = Dish
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LABORATORY SAMPLE WEIGHT CALCULATIONS

NVIRONMENTALISTE,INC.

‘Plant Name __ ¢..S, ouM  (EMB) EEI Ref. # 30\8
Run Number ~° |~|,5|IM-
Run Date (pzlj )
Sample ID/Container # FLR 433
124, (3933
vIl4 . 0931
- : .. =124, 0937
Tare Wt., g. _123. 5919
SAMPLE WT., g. ‘
, BO1V'Z
Sample ID/Container #
Tare Wt., g. :
SAMPLE WI., g.
Sample ID/Container #
Tare Wt., g.
SAMPLE WT., g.
Sample ID/Container #
Tare Wt. y Eo
SAMPLE WT., g.
NTROBY

\l
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ENVIAONMENT 2,373 N

| or 7

POST QFFICT 30X 12291
RESEAACH TRIANGLE PARK
NORTH CARQLINA 27709-2291
919-731-3850

LABORATORY: KT 1

? REQUIST FOR AMALYSIS
NEFEREUCE
ORDER # 201R JOB NAMT: E MR 3IO0L8

ar_Bue CuriecsT o2 tiEnm G ronse

DATE SAMPLES

EXPECTED DATE
OF RESULTS:

WERE TRaNSNITTED: ') |2 185
A

/

SAMPLE MATRIX:

7/1%/g5

+b
TYPS OF ANALYSIS REQUESTED: (¢ AD  TezoARcs oz, NAA

Rasis

SaupLe=s | Kud== SampLe LD,
C. 24 z H5- 3" - Tawer | rocudrate —— hhdis
C-242 5 M-5- 3" - Taer ( (
¢-243 8 H-5- 3" - Twer (" ”
C- 244 |SeeanC |MS-3" - Tueer (L t
C-245 3 M-5 - 4" = Qumer (¢ g
C-24¢ b n-5-4" - Oorer ¥ ¢/
C-247 9 M-5- 4" - Oureer " (
C-248 | BLane, M-S-4"

| )

C - 249 ‘ 2 [MPINGER. REAENT (’}M%de‘.‘ “+o Hhvm — ,afl,/m/’ﬂ
C -250 ' S IMPINGER,  REAGENT (/ l
c-251| & IMPINGER,  REAGENT [
C--Z—'S%] SPELUAHL | [IWPINGER.. REAGENT /' I

2.0
SU3MITTED' 3Y: CONTL MU@D

U SO

B-27
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REQUEST FOR ANALYSIS

B-28

- ENTROPY

PURCHASE
ORDER #_ 20|18 PAGE 2. OF 2_
Sempce= |"Ruut | Sampe T Basis
C - 292 o) I MPINGER 1R.E"A—€-,\E%LT (! I7e
C - 253 (o IMPIMNGER | REAGENT {¢ i
C- 254 9 IMPINGER.  REACENT i ({
C - 25S LD 1 wemaer Rerq | Copmdrte fo (0md— Jé%j'/m
C- 256 I & | 2% ImPieEr. ) /: y
C- 257 IBDEEEES (0 7
C - 258 4™ | 1Y MpingeR, ¥ N /1
C - 259 4 E 2% \mPiNGER ¢ { K&
% C - 260 4 ) 3™ IMANGER, ‘e y
% C - 26| AN } %
% C - 262 7 & | 2% mpingeR, v ot 0
* (- 263 7-—) B IMPINGER, " (¢ t
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WET CHEMICAL ANALYSIS SHEETS

DATE RecetveD:  7M#/5¢” DATE ANALYZED _ 7T/i8/ 55—
ANALYST: _ RTL CLIENT: _ENTZuFS
ANALYTE : C-t¢
RTI # CLIENT # SAMPLE CONCENTRATION
Total ug uyg/q ug/mi,
-4/ <0,
L - 2 D 2.7%
C-23 $. /7
C- 24 5,94
C- 245 .13
C.29C 73
c-247 3,2
C-249 IEN
C-24 9 ] cﬁ-ﬁ
C-290 £C .2
¢ 257 <0, 2
C-252 Z0 .
2973 <, 0
L 25 <0,
Cags” 19757
C-2576 <o. A
C-2957 <0, 2
< A58 13. A3
C-A59 20. 2
€ 26 o.2f
C 2t /7. 33
L2602 0. LT
¢ Je3 0,74
20d 22 <o 2
C 265" 57, 09
C-260 o s52.37
c-267 L 0.2 —
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APPENDIX C.

SAMPLING AND ANALYTICAL PROCEDURES
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DETERMINATION OF TOTAL PARTICULATE EMISSIONS

All particulate samples were collected using an EPA Method 5 sampling

train, and Method 5 sampling procedures, as described in the Federal Register*.

SAMPLING APPARATUS

The particulate sampling train used in these tests met design
specifications established by the EPA. 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 121°C (250°F) 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.

Temperature Gauge - A Chromel/Alumel type-K thermocouple {(or equivalent)
was attached to the pitot tube, in an interference-free arrangement, to
monitor stack gas temperature within 1.5°C (5°F) using a digital
readout.,

Filter Holder - The filter holder was made of Pyrex glass, with heating

system capable of maintaining a filter temperature of approximately 121°C
(250°F).

Filter - A 79-mm (3-in.) diameter Teflon filter (Scheicher & Schuell) was
used,

Draft Gauge - The draft was measured with two in-parallel MagnehelicR
gauges (made by Dwyer) with subdivisions of 0.25 mm (0.01 in.) H,0 in the
0 to 12.5 mm (0 to 0.5 in.} H,0 range and 1,25 mm {(0.05 in.) subdivisions
in the 12.5 to 50 mm (0.5 to 2 in.} range,

Impingers - Four Greenburg-Smith design impingers were connected in series
with screw-type connectors. The first, third, and fourth impingers were
modified by removing the tip and extending the tube to within 1.3 em (0.5
in.) of the bottom of the flask.

Metering System - The metering system consisted of a vacuum gauge, a
leak~free pump, thermometers capable of measuring temperature to within
1.5% (SOF), a calibrated dry gas meter, and related equipment, to

*40 CFR 60, Appendix A, Reference Method 5, July 1, 1980.
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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 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. Teflon filters were ‘desiccated for at least 24
hours to a constant weight and weighed to the nearest 0.1 mg on an analytical
balance. ©One hundred (100) milliliters of deionized-distilled water was placed
in each of the first two impingers; the third impinger was initially empty; and
the fourth impinger containing the silica gel was placed next in series. The
train was set up as shown in Figure C-1. The sampling train was leak-checked
at the sampling site prior to each test run by plugging the inlet to the nozzle
and pulling a 50 kPa (15 in. Hg) vacuum, and at the conclusion of the test by
rlugging the inlet to the nozzle and pulling a vacuum egual to the highest
vacuum reached during the test run.

The pitot tube and lines were leak-checked at the test site prior to each
test run and at the conclusion of each test run. The check was made by blowing
into the impact opening of the pitot tube until 7.6 em (3 in.) or more of water
was recorded on the MagnehelicR 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

*40 CFR 60, Appendix A, Methods 1, 2, 3, and 4, July 1, 1980,
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was used to obtain the 7.6 cm (3 in.) H,0 mancmeter reading. Crushed ice was
élaced around the impingers to ensure that the temperature of the gases leaving
the last impinger was at 20°C (88°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 RECCVERY PROCEDURES

The sampling train was carefully moved from the test site to the cleanup
area. The volume of water from 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 filter was removed from its holder and placed in a
petri dish and sealed.

Container No. 2 - Loose particulate and acetone washings from all
sample-exposed surfaces prior to the filter were placed in a glass or
polyethylene jar, sealed, and labeled., Particulate was removed from the
probe with the aid of a brush and acetone rinsing. The sample-exposed
surfaces prior to the filter were also washed with distilled water. These
washings were added to the glass jar. The ligquid level was marked after
the container was sealed and labeled.

Container No. 3 - A minimum of 200 ml of acetone was taken for the blank

analysis. The blank was obtained and treated in a manner similar to the
acetone washing.

Container No. 4 - After being measured, distilled water in the impinger
section of the sampling train was placed in a glass or polyethylene
container. The impingers and connecting glassware were rinsed with

digtilled H,0 and this rinse was added to the container for shipment to
the laboratory.

Container No. 5 - A minimum of 200 ml of distilled water 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 Teflon filter was taken for blank analysis.

Data was recorded on the appropriate sample recovery and laboratory data

sheets,

e cmemememe—ee————-
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ANALYTICAL PROCEDURES

the

The following procedures were used and followed the methods described in

Federal Register®.

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

Container No. 2 ~ The acetone and water washings were transferred to a
tared beaker, evaporated to dryness in an oven, desiccated for 24 hours to
a constant weight, and weighed to the nearest 0.1 mg.

Container Yo. 3 - The acetone blank was transferred to a tared beaker and
evaporated to dryness at ambient temperature and pressure. The blank was
then desiccated for 24 hours to a constant weight and weighed to the
nearest 0.1 mg.

Container No. 4 - The impinger contents were marked with the sample run
number and saved for chromium analysis.

Container No. 5 - The distilled water blank was saved for chromium

analysis.

Container No, 6 - The unused glass fiber filter was treated in an identical

manner as the filter in Container No. 1.

The term "constant weight™ referred to above means a difference of no more

than 0.5 mg or 1 percent of total weight less tare weight, whichever is greater

between twe consecutive readings, with no less than 6 hours of desiccation

between weighings. All analvtical data were recorded on the analytical data

sheets.

*40 CFR 60, Appendix A, Reference Methoed 5, July 1, 1980.




DETERMINATION OF HEXAVALENT CHROMIUM EMISSIONS
(DRAFT METHOD}

Particulate samples collected using the EPA Method 5 sampling train and
Method 5 sampling procedures* 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 sampling train used in these tests were the same as for the particulate
(Method 5) tests. These trains met design specifications established by the

U. 8. EPA and were assembled by Entropy personnel.

SAMPLING PROCEDURES

The sampling procedures were performed according to Method 5. BAll sampling

data were recorded on the field data sheets.

SAMPLE RECOVERY PRCCEDURES

Sample recovery was done according to Method 5. Data was recorded on the

appropriate sample recovery and laboratory data sheets.

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

*40 CFR 60, Appendix A, Reference Method 5, July 1, 1980.
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type 2 reagent - ASTM Test Method D 1123-77. Solutions were made as follows:

Digestion Soluticon - 20.0 g of NaOH and 30.0 g anhydrous Na,CO5 were
dissolved in water in a 1-liter volumetric flask, and this solution diluted

to the mark. It was stored in a tightly capped polyethvlene bottle and was
prepared fresh monthly.

Potassium Dichromate Stock Solution - 141.4 mg of analytical reagent grade

K,Cr,0- was dissolved in water, and this solution diluted to 1 liter
27277 16

(1 ml =50 ug Cxr™ 7).

Peotassium Dichromate Standard Solution ~ 10.00 ml of chr207 stock solution
was diluted to 100 ml (1 ml = 5 pg Cr ' °) with water.

Sulfuric Acid - A ten percent {v/v) solution was made by diluting 10 ml Hy80,
to 100 ml in water.

Acetone - Same as Method 5.

Diphenylcarbazide Solution - 250 mg of 1, 5-diphenylcarbizide was dissolved
in 50 ml acetone and stored in a brown bottle. The solution was discarded
whenever it became discolored.

Sample Preparation

To prevent the possibility of sample deterioration, all samples were
protected from extreme heat, were kept dry, and were analyzed within one month
of collection. Sample preparation invelved digestion and filtration. The
contents of Container No. 2 (the acetone probe rinse) was placed in a 250 ml
beaker and evaporated to dryness. Following this, the contents of Container
No. 1 (with the filter cut into small pieces) was added to the beaker;
digestion solution (40 ml) was added and the beaker covered with a wa?ch
glagss. Using a hot plate, this soluticon was heated to near bheiling with
constant stirring for 20 minutes; it was not allowed to evaporate té dryness.

The scolution was then cooled and transferred quantitatively to the
filtration apparatus with water. This apparatus consists of a vacuum unit
constructed of plastic or glass which accommodates a 47 mm diameter, 3.0pum
pore size Teflon filter. The solution was filtered and transferred

quantitatively to a 100 ml volumetriec flask which was then filled to the mark

with water.




To serve as a blank, a representative amount of acetone and a blank
Method 5 filter were prepared in the same Manner as the sample described above.

The spent silica gel (in Container No. 3) was weighed to the nearest 0.5 g

using a balance,.

SAMPLE AMNALISIS
Analysis of the samples involved four basic elements: (1) color development
and measurement, (2) a check for matrix results on the crt® results, (3)

calibration of the spectrophotometer, and (4) calculation of the results.

Color Development and Measurement

An aligquot 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 te 2 + 0.5 with 10 percent
stoé, 2.0 ml of diphenylcarbazide solution was added, and this solution
diluted to volume with water. The solutien then stood about 10 minutes for
color development. For each set of samples analyzed, an identical 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, Lf any, was subtracted to obtain a net reading. If
the absorbance of the sample exceeded the absorbance of the 100 g (:1:-+6
standard as determined during calibration, the sample and the reagent blank
were diluted with equal volumes of water.

Check for Matrix Effects on the Cr+6 Results

Since the analysis for cr*® 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:

c-10




Two equal volume aliguots of the same sample solution were taken; each
centained between 30 and 50 ug of cr*® (less if that was not possible). One

of the aliquots was spikeéd with an aliquot of standard soluticn containing 30

to 50 pg of Cr+6. Then both the spiked and unspiked sample aligquots were

readied for measurement as described in the previous section.

The cr*® mass, Cg, in g in the aliquot of the unspiked sample solution

was then calculated using the following equation:

Ag Equaticon D=1
c., =¢C
s a 5 -
t ]
Where:
+6 . .
C, =Cr in the standard solution, Ug.
Ag = Absorbance of the unspiked sample solution.
A, = Absorbance of the spiked sample solution.

Volume corrections were not required since the sclutions 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 cbtained 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 nm at all calibration points. After confirming that the wavelength scale of

c-1




that the wavelength scale of the 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 emploved to determine the proper

measuring wavelength. For both the blank and a 50 ug Cr+6 standard solution,

the spectrum was scanned between 530 and 550 nm. The optimum wavelength was

chosen as the wavelength at which the maximum difference in absorbance between

the standard and the blank occurred.

Spectrophotometer Calibration

To calculate the spectrophotometer calibration factor, 0.0 ml, 4 m}, 2 ml,

5 ml, 10 ml, 15 mi, and 20 ml of the working standard solution (1 ml = 5 Ug
Cr+6) 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,

Kc' wag calculated using the following equation:

Equation D-2
XK =5 Ay + 2n, + 5A3 + 10a, + 15ag + 20ag
c
2 2 2 2 2 2
Ay + By + Ay + A+ Ag + A
Where:
K, = Calibration factor.
Ay = Absorbance of the 5 Ug Cr+6 standard.
A, = Absorbance of the 10 lg Cr+6 standard.

A, = Absorbance of the 25 pg crt® standara.

1)

A4 = Absorbance of the 50 ng Cr+ standard.

AS = Absorbance of the 75 ug Cr"'6 standard.

6

Ag = Absorbance of the 100 pg 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 calibration point

was from the theoretical calibration line. To maintain guality control, it was

assured that these concentration wvalues did not differ from the actual concen-

trations (i.e., 5, 10, 25, 50, 75,

(to be determined) for five of the

12

EMISSION CALCULATIONS
All emission calculations were
figure beyond that of the acgquired

calculations.

<]

Total Cr™® in Sample

The total pg cr*®

and 100 pg Cr+6) by more than 7 perxcent

six standards.

done retaining at least one extra decimal

data. Figures were rounded off after final

in each sample, m, was calculated as follows:

Equation D-3

Dilution factor (required only if sample dilution was needed to

reduce the absorbance into the range of calibration.)

100 K aF
m:
Va
Where:
100 = Volume in ml of total sample.
A = Absorbance of sample.
F =
va = Volume in ml of aliquot analyzed.

Average Dry Gas Meter Temperature and Average Orifice Pressure Drop

The average dry gas meter temperature and average orifice pressure drop was

calculated as 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.

ggfs Emigssion Concentration

&

The crt® concentration in the stack gas, Cg {g/dsem), dry basis,

corracted to standard conditions was calculated as follows:

Cg = (10“69/Uq) (m/vm(std)} Equation D~4

Isokinetic Variation, Acceptable Results

Isckinetic wvariation and acceptable results were calculated as described

in Method 5.




DETERMINATICN OF TOTAL CHROMIUM CONTENT
(DRAFT METHOD)

Particulate samples collected using the EPA Method 5 sampling train and
Method 5 sampling procedures* or particle sizing equipment (see section on
Determination of Particle Size Distributioﬁ) were prepared and 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," datad February 22, 1985.**

SAMPLING APPARATUS

The sampling train used in these tests were the same as for the Method 5
tests. Wo sample-exposed stainless steel or chrome-plated equipment was used
with the exception of the sample nozzle. In some cases, paper filters were
used for particulate testing or 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 according. to Method 5 {or according
to the 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.

*40 CFR 60, Appendix A, Reference Method 5, July 1, 1980.

**Por Chromium Screening Study ESED No. 85/02 and 85/02a, U. S. Environmental
Protection Agency, Emission Measurement Branch, Research Triangle Park,
North Careclina,

¢-15




SAMPLE PREPARATICN

In all cases, samples collected using EPA Method 5 were analyzed first for
hexavalent chromium content (as described in the previous section) and then for
total chromium content. Most of the process samples collacted were also
treated in this manner. The exception tc this was in respect to the solid
process samples; in this case, the sample was made homogeneous and then
representative portions were taken quantitatively and used separately in the
analvses for hexavalent chromjum and total chromium content.

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.

f
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 scap and water, rinsed
with tap water, socaked for 48 hours in a rinse solution of 1 to 1 {(v/v) water
and cencentrated 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

@£ e e mmmmmmm—————-



insoluble}. All sample identification numbers, volumes, and weights were
recorded on the Sample Preparation and Analysis Data Forms.

Preparation and Analysis for Method 5 Samples

Initially, the entire sampnle was analyzed for hexavalent chromium by the

EPA Cr'®

Method described in the previcus section. The sample residue
(particulate filter, filtration filter and insoluble materials) for each run
was then transferred to a separate cleaned and marked sample vial. For samples
with 2 to 10 grams of material, multiple 5 ml vials (least possible number)
were used. For samples with greater than 10 grams of material, a porticn of
the filter catch (approximately 4-5 grams) were taken, weighed to the nearest
0.1 mg, and transferred to a sample vial. For one sample run at each emission
test location, a 2.0 ml aliquot of the filtrate from the hexavalent chromium
analysis was transferred to a cleaned and marked wvial.

The sample blank consisted of the blank residue, including the acetone
blank (the volume of the acetone blank being approximately equal to the average
of the acetone rinse volume); a blank particulate 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 Liguid Process Samples

Initially, a representative portiocn of the liquid process sample was

analyzed for hexavalent chromium by the EPA Cr+6

method, For total chromium
analysis, a separate representative sample (2.0 ml aligquot) that contained

greater than 1 ug/ml of total chromium was transferred to a sample vial for

analysis. When the liguid sample was below 1 ug/ml concdentration, a




representative sample was concentrated and then a 2.0 ml aliquot transferrad
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.

Preparation and Analysis for Solid Process Samples

A representative sample of solid process samples was first taken and
analyzed for hexavalent chromium by the EPA Cr+6 Method. A separate
representative sample was taken for total chromium analyis. “Two procedures
were followed in preparing these samples for total chromium analysis: (1) a
representative sample not exceeding the volume of the 5.0 ml sample wvial and
containing 5 to 100 ug of Cr+6 was taken and weighed to the nearest 0.1 mg,
or (2) a representative sample (about 10 to 20 grams) was taken and placed in a
marked and cleaned polyethylene container, then the exact sample fraction and
weight analyzed was selected and performed by the NAA staff. The concentration
of the process material in terms of Ug/g of hexavalent chromium was included on
the sample log to provide the NAA staff with the information necessary to make
the proper sample size selection. When the sample concentration was unknown,
the second procedure was followed. An estimate of sample concentration was
then determined by NAA prior to the actual sample analysis.

For samples that completely passed through a 200 mesh screen, a
representative portion was obtained by thoroughly mixing the entire sample.

For samples with material greater than 200 mesh, the sample was initially
screened and then all materials that did not pass through the screen were
ground, using a technigue that would not provide chromium contamination, until

all material passed through the screen. The sample was then thoroughly mixed

and a representative sample taken. o sample blank was reguired.




For sludge process samples, the entire gsample was thoroughly mixed and then
a representative portion was taken.

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 nacessary 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 pg and 5,000 ug.
When the total chromium value wags not known, samples were prepared so that each
sample vial contained between 5 pg and 100 pg of hexavalent chromium. Thege
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 pg 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 ligquid processlsample or the 2,0 ml aliquot of the filtrate from the
hexavalent analysis were below the 10 g 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

With every set of 15 samples submitted for WAA, one audit sample was

submitted to check the analytical technique.

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 radicisotopes produced in a sample matrix by neutron irradiation.
Cuantitative analysis 1s 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 irradiationmn.

The samples (prepared as described) were heat-sealed in the 25 ml
polyethylene vials. Chromium standards were gimilarly 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 maltichannel analyzer.

Results were reported for samples in terms of total Mg of chromium for the

sample.

CALCULATIONS

Particulate and chromium emissions and concentrations were calculated as

described bhelow.

Emission Calculations for Particulate and Hexavalent Chromium

Particulate and hexavalent chromium emissions were calculated as described

6

in the EPA Cr'® Method (see previous section).

Emission Calculations for Total Chromium

The total chromium emissions, CS (ng/dscm), were calculated as follows:

CS = (mr - mb) + (mh) / Vm(std) Equation Cc=5

-+
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)

stack gas concentration, g/dscm.

=)
Il

Mass of Cr in each particulate residue sample, Hg.

]
=
i

Mass of Cr in each particulate residue blank, ug,

Mass of Cr in filtrate solution (Cr+6) minus blank, Hg.

&
Ik

Vm(std) = Volume of gas sampled, corrected to standard conditons, dscm.
Note: In some cases, the mass of Cr was calculated separately, for the
filter/rinse sample and impinger contents sample, or the masses of both samples
and both blanks were added to obtain the total concentration,

Calculation of Chromium in Solid Process Samples

The chromium concentration in solid process samples, Co {ug/g), was

calculated as follows:

(2]
1

(mg, = my)/wt Equation C-6

9]
]

Concentration of chromium in process sample, Ug/9g.

H
I

Mass of Cr in process sample, Hg.

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, Cy {ug/ml), was

calculated as follows:

[¢]
L
|

(mg/2) (VeV} Equation C-7

Q
H
]

Concentration of chromium in liguid sample, ug/ml.

=]
]

Mass of Cr in ligquid process sample, pug.

&
i}

2.0 ml aliguot analyzed.

<
H
)]

Final volume if a sample is concentrated, ml.

<
1

Initial volume of sample concentrated, ml.
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CALIBRATIONS

A1)l measuring egquipment Entropy uses is initially calibrated before use.
Eguipment 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 £ield 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%. f"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 te laboratory from each
field use. The diameter is measured on five different axes, with the
high and low readingg differing by no more than 0.004 inches as a
tolerence.

Temperature Measuring Instruments — After each field use, the
thermocouples or thermometers are calibrated against an ASTM precision
mercury-in-glass thermometer across a wide range of temperatures. If
the initial reading is not within + 1.5% of the absolute temperature
reading of the standard thermometer, the instrument is adjusted until
it is in the acceptable range.




MagnehelicR Gauges = After each field use, each MagnehelicR
Gauge is calibrated against an inclined manometer at three different
settings (low, medium, high} over the range of the individual gauges.
If the readings differ more than + 5% from the manometer readings, the
MagnehelicsR are recalibrated.

Barometer - After each field use, each barometer is checked
against a mercury barometer.
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CALTERATICON =Y:

METER BOX NUMBER: & [

BARCMETRIC PRESSURE (Pl 24, & IN. HG

DATE : -

*DATE: *BAROMETRIGC PRESSURE (Pa): IN. HG

l STANDARD METEZR NUMBEZR: /,D 1051 COEFFICIENT (Yoo ) 9, Cf\g‘l{'?’
S I NoMINAL | STANDARD ORY GAS METER  |WETER Dox METERING SYSTEM
| FLow
l RATE voitme | Tewe. | Time gg.:.;:ﬁi ngjmg TEMP.
(a) (Vpg) | [Tog! (2) | (4&H] (vp} | (7o)
l crM FT3 Op MIN, |IN.H0 FT3 OF
| )4 +>19] 46 |9 | € [ dd439]| 99
| I d.00dl or | 109 | & [ aoail ap
8 7592 66 | .0 | zr | w30l «
| Y 7843 46 9.0 | Z| %09l ¢
l > Zo179) Gl | (0.0 g | 1236l 7¢
' - I 762k ee | 100 | ag | noed so
l NOMINAL METER BOX METERING SYSTEM
, FLOW '
* l . RATE | Rrte | Factom A
‘ p :(Q) {ap) COEFF. AHE
CFM CFM {aF) (Yp) IN. H, o0
| >
I ' 2 1 3,023 110028 | 1901
: 0 4’ 293¢ 3028 L0101 |73
I 08 M1 [ 234%| Gotbpl | 1.&8T]
S 115 cadto |l a)d | ¢S
I I2 1179193501 990h | 1§09
| | Ly | g4 [ aade] (a4
0317 * an (td‘¢460)'92 i :
: I aky = Pbo: J(;d + 3600 [ Tae " Vay ]
I . . ya; * vds * (td + 480} * Pb
_;, T T e e i, s AVERAGE 899 j/.ﬁf 4,
I ENTROPY

'
I
{




CALIEBRATION BY:

A

pate: /-25 A5

*DATE:

STANDARD METER NUMBER:

BARCMETRIC PRESSURE (A ): 2%9/3 IN. He

METER BOX MUMEZR:

W&

*BARCMETRIC PRESSURE (F'B} :

/0/705 7

4

COEFFICIENT (v gl ﬂg;?’;'iz-—-

IN. HG

L NOM | NAL STANDARD DRY GAS METER METER BOX METEZRING SYSTEM
FLOW — -
RATE | voltwe | 7ewe. | Tive | SRIEICET. GRS T ioum
l:] (Vps) (Tpg! {6) { AH) (Vp} (7o)
CFM Fr3 Op MIN. IN.H o FT3? Cs
4198 | 48 /60 0:50 1 4izg | 70
04 1471771 45 1 oo 050 Tetaa] o2
g #4861 6 Wy | Zve 18475 g0
0% B 425 | 48 f6-0 -2/ g-5/5 | B4
/2:529 | 49 (00 ~i 4380 |/z6¢/ | 49
M s 149 (270 | &80 |2.9/4| 95
' -
|
NOMINAL METER BOX METERING SYSTEM
' FLOW
g, RaTE [ FLO¥ | ORICICE
: . (Q) (ap) COEFF., AHG
: crM crM _(oF) (Yg) (N. H,0
pz} 04621 30/t |jor4y | j4453
g- 40431 3028 | 10/27) )44
T VD813 6239 /0/08 | /445
08 17417216202 70i071 26,
[-2/00 | 9 5/] 110038/ T/%
- 2 170829537 4008] 1702
T - 4 - 2 _ - -
N e R ]
. . rds - vd: * (:d + d89) * Pn
-d vd . (:_“"mca . (rboauna.sl AVERAGE 0// ‘ /'67

ENT&’F—E?E’DV

|
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CALIBRATICN EY:

Aode

DATE: 7-27-4

*DATE ;

1)

1
METER BOX NUMBER: /N 5

BARODMETRIC PRESSURE P H IN., HG
(P}: 29,0

" *BAROMETRIC PRESSURE [PB}:

IN, HG

\ . a4
STANDARD METER NUMEER: 10 (] QLT COEFFICIENT (Ypogl: d 7/41"
NOMINAL | STANDARD DRY GAS METER METER BOX METERING SYSTEM
FLOW
RATE | volowe | TEwe. | Time | SEiEICE] GAS T rame.
Q) (Vpg! | {Tog) (D) | {4H) (Vp! (Tp )
cFM FT3 Qp MIN. | INCH,0 FT3 Or
$ 165 &1 ool 9.% | 4248 &9
4238 | &9 1Q:00 £ 3| 21
g.4d43| 4g 000 210 | 47l <«
L4715 A 20 1 54 2.1z | 4D
(273651 GG 000> b0 | 13,0071 %%
(27021 ¢§ ROl 4y 1 13.011 %9
NOMINAL METER BOX METERING SYSTEM
, FLOW :
i RATE | pife | Faliss
P (&) (ap) COEFF. AHR
? cFM CFM {oF) (Yp! IN. H, 0
0.40931 2043 | L.ojpH 1.S40
~den| 3038 | 10063 1. Sy
B! .23 1| 09943l 62K
g328| c24l Q9 | 16in
LZSER) G403 | 9876 | (e3¢
- [2482| 4.47q | -.9904] | bd
9,0317 * an by, + 460 * 517 : l
‘“"e'rb " (5, + <50) : 1, -sid!
!dl . Vds - (t= + 460} * Pb
- AT + 4607 ¢ (B, + 2H/11.6)
AVERAGE D.ﬁ?g ' ).6)

ENTROPY




CALIEBRATICON BY:

PR

paTE: [ - 2b ‘54

*HATE:

BAROMETRIC PRESSURE (P ): 225@ IN, HG

*BAROMETRIC PRESSURE (F'B} :

STANDARD METER NUMBER: /0 /705 7

METER BOX NUMBER:

A 14

IN. HG

.-

COEFFICIENT {Ypgh 0 ) ??42’

Jo | NOMINAL

STANDARD DRY GAS METER METER BOX METERING SYSTEM
FLow GAS ‘ CRIFICE GAS TEME
RATE VOLUME | TEMP. TIME | seTTING | voLume
(a) Wost | (Tog) | o) | (amy | (vp) | (To)
CFM FT3 Cr MIN. | IN.H,0 FT3 O
415 | 22 1000 | 050 (4207 | 75
D-4 /6] | 71 [0-00 | 050 | 8202 | 74 -
| 8243 12 | | 2 5343 | 83
0-& g2ol | 72 ljo-ov | Z %8| 88
2891 72 | W 148 lrtbw] 92
(% [psi] 72 o0 | 46 1/226%] 95
NOM t MAL METER BOX METERING SYSTEM
. ! ;:?: ;kog ORIFICE
. v . (75} ‘ (Q-;J FACTeR COEFF. A H@
: cFM CFM (oF) {Yg) IN. H_ o0
J-4i20 | 2-993 | 099451 /-6 22
04 [04081300] 1943031 Joes
2-8/14 1 6180 1p-9979 1730
08 [5dp;3 628 |5 0465 1552
[-232] | 9420 | fofl2 | /687
- & (2330|4445 19056 1167
d vd + (‘d, + 460} * (Pb + AH/L1.6) AVERAGE /'@ﬂ /.@-5

Fs

ENTROPY

{ |
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1
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1

NOZZLE NUMBER:

405

Date |Initials| pia. 1| pia. 2| Dia. 3| Dia. 4| Dia. 5| Averace

-2p-821 &7 l.256 |.259 1.2571.2571.287 (5257

4-18-83 | VL 2406 | 2565 | . 260 |.26] |.258 |o0- 260

2-05g3 PH 260 | .258 | .257 1 .255 |.2¢60 lo.259

3-5-99 | TWC 25¢ | .27 157 | 257 | 256 loas7”

1-9-34 isne” 1. 357 | 8571 257 | 356 | .958 lo.357
|

NOTE: All diameters measured in inches.

i

NTROBY R
ENVIHDNMEN‘!‘AUS‘I’E,INC. .

D-9




NOZZLE NUMBER: éQQé
Date |initials{ Dia. 1} Dia. 2| Dia. 3| Dia. 4] Dia. 5| Average
-1 57 | .2s3].283 |.25¢4 | .25) |.252.|0.25%
n-p g3l PH 252 | ..255 | ,253 | .,253 |.253 |0.2583
3-g-gy [JWC 2573 .15 .25 252 283 0.252"
NOTE: All diameters measursd in inches.

E NTROPY

NVIRONMENTALISTS, INC.

D-10
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NOZZLE NUMBER: 4&9 E

Date |Initials{ pia. 1| bia. 2| Dia. 3} Dia. 4] Dia. 5| Average
(308 S7~ 1,321 |.324 {.%22 |.323 |. %22 10322
41683 FLo |.313 |.3/6 |.3/4 1.313 |.314 1034
S-osgii P#H .2/ .3/2 | .3/2 )| .32/3 | .3/2 |o.zs2
-g-gd | TVC L34 304 L3 .33 .32 c3/3"
7-9-84 1 Tne 32 A | .32 .23 | 33 14.3/3
1-19-95 | IDE 208 | %9 | .308 Sio | 310 103299
_ ( _
| }
- |
| |
|
. 1.
NOTE:

oY

e

All diameters measured in inches.

NVIRONMENTALISTS, INC.

D-11




NCZZLE NUMBER: ___7//

Date |Initials | Dia. 1| Dia. 2| Dia. 3] Dia. 4§ Dia. 53| Average
rz-2-5zl ST 1. 332 1322 | 3321 397 | =29l 222
n-p83l P20 1 .z7 | 870 1370 1 272 | 3091 0.370]
3-¢-¢4| TNC 389 | 3¢ | 370 | 370 | 369 | p.349"
7-46-84 | 71 39 1,370V .370 370 ' 359 | n.34
!O¢23~¢?4 A‘i’m .24 . BhS 205 1 B35 | 363 | 0RHlk
NOTE: All diameters measured in inches.

N

VIRONMENTALISTS, ING,

D-12
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TEMPERATUR.E SENSING EQUIPMENT CALIZRATION DATA

. BAROMETR|C PRESSURE 2922 DATE : /'/4'54' CAL IBRATED BY: %?Q
MERCURY - |N- GLASS REFERENCE NUMBER: /?é z/ 75’ /;1{7/75’4 AMBIENT TEMP. : 45

CAL ISRATION | POTENT IOMETER | THERMOCOUPLE/ | REFERENCE MEAN THERMOCOUPLE / ATB
SYSTEM USED 1.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE ITHEFMMOMETER <1.5%
T | .D. NUMBER TEMPERATURE . OF Hg COLUMN [TEMPERATURE -
W : T (OF) [T, (°F) Tq (OF) . - T. (°F)
Ll wp e | o] P 4-3 P 33 ] 57 | 3=z 0z
l ' o4 ~H 33 23 Sy 32 4-7.
. 0% ; J3 133 St 3¢ o4
27 Y : 33 33 MY 32 02
l 09 M. 33 133 S/ >2 0-2-
0 " 23 33 'S 3 2-4
. Blus 174 ~ 33 33 | gl 3 0 &
l- £id fp. -1 133 133 L e T, ok
] fzd lpy -2 i 33 33 Y 32 O 2~
_ bt gin o/ ! [ 63 63 L/ 4.4
| l w: : 03 T2 1 43 i 2L
: _ s L : b3 | b3 43 6/ 04
S 07 W 63 3 23 b/ J-4
| I - 7k u 3 163 (3 6/ 04
0 u 53 | &3 63 | 6/ 04
Blus Iy “ &3 | 63 63 | ¢z 02
' Fod tox-1 p 63143 | 43 4 0-4
~ : Lod lei-2- H b3 63 &3 L2 e
_ Ll 2! W, 2/iz2 [ 2/3 /27 2/3 6-0
. o4 s M il | U3 /7] 213 20
: I e t 12 | gz /29 2z o/
‘ o0 3 i [av) i) /27 243 -0
B 07 o 207 | i3 J2=7 2/3 0-0
l p 20t | 215 (27 {2 %)
.5@,@( 4 2| 7243 /27 ‘ [ ol
) . Kid {orf -1 t it | 2413 )27 213 00
I_ L - 2— i 22 AL /27 2173 c-0
‘ I 1 - |

N
l CORRECTED TEMPERATURE = T, = Tg +:.00009 (Tg=20) (To~Tp) .

.'_i'EMPEF!ATURE DIFFERENCE = AT = I(Tc,°1=' + as0) - ('I‘t,OT-" + ag0)] x 100 <1.5%
Tc,°F + a60

/
L

:. N ENTROPY"'*




. )
BAROMETRIC PRESSURE: Z‘f’ 7Z

MERCURY - IN-GLASS REFERENCE NUMEBER

TEMPERATURE

SENSING ZQUIPMENT CALI3RATION DATA
DATE: /“/é -84  caLisratED BY: P N

. 92125 BT mmresr mewe.. | 03

CAL IBRATICN | POTENTIOMETER | THERMOCOUPLE/ | REFERENCE MEAN MTHERMOCOUPLE/
SYSTEM USED 1.0. NUMBER THERMOMETER THERMOMETER TEMPERATURE [THERMOMETER
T 1.D. NUMBER TEMPERATURE . OF Hg COLUMN ([TEMPERATURE
Ty (°F) [T, (°F) T, (°F) - | Te (°F)
el I cl 4-3 429 V 4ar | 7 (5 440 10/
: 04 n 429 | g4 | /5 437 o2
o5 L 429 | 24 /75 439 o 2
07 . 429 | 44 /15 44/ -0
o9 - - 425 | 44/ /15 4 28 73
' [0 i 429 | 44 J1S 44 o/
Glue /A, u 425 144/ | /5 #o o7 s
Ll iy -] " 429 | &4/ 15 439 gz l
£l (py - ; 424 | 44/ 7E; 439 oz

[
LY
4 s WS M

t
Lt

CORRECTED TEMPERATURE = To = Ty +-.00009 (To—20) (To=Ty)

TEMPERATURE DIFFERENCE = AT = [(T¢,OF + 460) - (T+,°F + 160)] x

100 <1.5%
Te,°F + 460

I

ENTROPY -

D-14
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"RAROMETRIC PRESSURE : ?0 0(0

 DATE: /"}5'34' CAL IBRATED BY: Z]Jzﬁ

l' -H:ERCURY-IN-GLASS REFERENCE NUMEBER: /%2/75’ ﬂijﬁ/ﬁ'F AMBIENT TEMF' ﬁ.— |

—

R . =

l\-

CAL IBRATION | POTENT | OMETER THERMOCOUPLE/ | REFERENCE MEAN THERMOCOUPLE/ ATB
SYSTEM USED | 1.D. msa THERMOMETER THERMOME TER TEMPERATURE  [THERMOMETER <1.5%
‘ 1.0. NUMBER TEMPERATURE or Hg COLUMN [TEMPERATURE
To {9F) T (°F) Tnm (°F) - - Ty (°F)
1 wnde pRE wWC-10-3 3z 22 5/ 32. Q-0
Gl and in, B “ L4 14,4 £4 &4 o0
ﬂ'ﬂz o T " 2/)z2 2|4 J20 !4 -7
o { g i 364 279! /38 370 o]
A
I CORRECTED TEMPERATURE = To = Ty ++.00008 (Tg-20) (Tg=Tp)
[{(T=,°F + 460) - (T+,O°F + a60)] x 100 ii.s-rl'

h—

i
/

' TEMPERATURE DIFFERENCE = AT =
P

Te.®F + 460

ENTROPY

D-15%5




TEMPERATURE. SENSING EQUIPMENT CALIBRATION DATA

EAROMETRIC‘FRESSURE} 29z DATE : /’/6’34’ caL1BrATED BY: _H T (

.=RCURY - | N-GLASS REFERENCZ NUMBER: /% 2175 ‘4}777/5}-’ AMBIENT TEMP. - é/

CALIBERATICN | POTENTIOMETER | THERMOCOUPLE/ RE_FER:—:NC'}: - MEAN THERMOCOUPLE/ | ATE
SYSTEM USED 1.0. NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER _<_1.5‘,’.
C 1.D. NUMBER TEMPERATURE OF Hg COLUMN [TEMPERATURE
ST T (O T (PR Ty (OF) . o] Ty (OF)
Lo Wi ps-1 2-17 23 [33. 52 ER 0z
’ t 7 2-3-) %73 33 5/ 2/ O
4 ol 5-3-2 33 133 52 32, £z
i it 39 32 | 33 5/ 32 o2
4 " H-3 323 33 S 32, | ¢z
" " 4-5°- 23 33 sz 3/ | J-4
Il i | #-ip 33 33 57 3z | &2 2.
T i 41 53 |33 & 7z | -2~
i n 5-2 33 273 .5 3/ 1.4
i T 5~ 33 133 | &/ 3/ | 0.4
n 1" 5-9 33 33 52 cll g4
u , 1" & 33 43 &5/ - 3 -2
i " ) 33 33 52 3z o-2.
i h 6-7 23 33 S2 Ef g4
" i 7-1 33 23 S/ 32 o2
i | i ~ 7-4 33 133 | &% 32 0.2
u | " 7-5 23| 33 52 31 -2
i i g-s 33 33 5 31 - O 4
i i g-b 33 EX 52 el 0 4
o 1" 7 323 23 5/ 32 02
" H 9~ 3 33 33 5] - EX® 70A
u T v 9-4 33|33 5] IEY, o &
u oo, S f0-t] 33 23 52~ 3/ 4
“ u /l 33. |33 . S| 3/ O 4
I " =1 23 | 35 52 Z o 4
P, T /-9 23 33 5/ 32/ g4
i 7 12-5 23 33 52 |3 QD4
i 1" /5-9 33 33 S kY O 4
" ' " -1 33 35 52 3) 4
I u lo-Z 3z | 33 52 i g4

' CORRECTED TEMPERATURE = T, = T +-.00009 (To-20) (To=Ty)

TEMPERATURE DIFFERENCE = AT = T ,0F + ag0) - (7,87 4 as0)] x 100 <1.%%
C . [ o
Te,OF + 480

ENTROPY

D-16
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l. BARCMETRIC _PRESSUREI:

-

1

mz
Pa

L

MPERATURE SENSING EZQUIPMENT CALIBRATION DATA

Z?é & DATE : /'/7"6'4
l' MmERCURY - IN-GLASS REFERENCE NUMBER: /% Z/75 ‘fﬁfff/‘/ﬁ' AMBIENT TEMP. - é-j

caisratm Bv: M TC

R

-1 _ —; . _-'_

l’_toaascﬁ'n TEMPERATURE = To = Ty +-.00009 (Tg-20) (To-Ty)

|I‘

5

Te,°F + 460

ENTROPY

D-17

'TEMPERATURE DIFFERENCE = AT = [(T.,9F + 460} -~ (T£,BF + 460)7 x 100 <1.5%

CAL IBRATION POTENT IOMETER 'I'HERMOCOUPLE/ REFERENCE MEAN [THERMOCOUPLE/ ATE
SYSTEM USED 1.D., NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER <1.5%
o 1.D. NUMBER | TEMPERATURE | OF Hg COLUMN [TEMPERATURE -
' To (OF)|To (OF) © T, (OF) . | 7 (OF)

on lednf ps-1 Z-17 2 1 63 03 ) 04
) u 3-3-) b2 b3 63 L/ o4
" 3-3-2 63 b3 43 bl ik

! 3-5 63 | b3 1 &3 A, o4

" H-3 b3 .| 63 b5 L/ o £

i 4d-5 L3 643 63 bl o4

u §-1p b3 b3 | 53 Lt c:4

" 4= 63 - | 3 1. &3 &/ i

1 5-3 63 b3 |7>63 b/ g4

" 5-5 [’ $p3 " &3 of 04

" 5-9 03 VE] 53 b/ -4

" b b3 £3 43 6/ 04

" 2-5 b3 1 63 63 6/ 0.4

f 6-7 b3 b3 |- &3 b/ - o:4
j i 7 b3 1 65 | 63 b | 0%
1 7-4 63 b3 63 o/ g.¢

" 7-5 3 &3 5] p/ o4

t £-5 63 I2¥] &3 -6/ 4.4

", 3-—6, L2 b3 03 b/ o4

u" .7 63 63 3 b/ o-¢

- 7-3 63 |63 &3 &/ 2.4

7 . 94 b3 b3 b3 o/ og

it . 10-1] 63 b3 63 b4 O &

u 7 E) 631 63 X J-¢

" /-1 53 631 €3 b/ b4

T /-9 43 £3 63 b/ J- 4

I 12-5 b3 b3 g3 o/ 4

i /5-7 53 b3 x4 Ll 0+

" -/ LS 63 23 tf g4

M lg=2Z L3 3 63 6/ ﬂ'f}




L 4

g3

TEMPIRATURE SINSING EQUIPMENT CALTZRATICN DATA

DATE: /"/7'54‘ CAL IBRATED ZY: ﬁTg:

. L 2980
ROMETRIC PRESSURE: 7~/ (/

MERCURY - IN-GLASS REFERENCE NUMBER: /?é Z/ 75 —,fd;f_/ygf AMBIENT TEMP. : 65

CAL IBRATION POTENT.IOMETER THERMOCOUPLE/ RF:FE'.RENCE MEAN ERMOCOUPLE/ ATB
SYSTEM USED 1.D. NUM_BER THERMCMETER THERMOMETER TEMPERATURE ERMOMETER __<_1.5,.
1.0, NUMEBER TEMPERATURE OoF Hg COLUMN MPERATURE
To (OF) [T (°F) T, (O . | T (OF)
Lotlne ptiline s-1 I -1 23 |24 | 1 42 |- 215 t-0-2
T " | 3-3-) 2135 | zi4 |47 | 24 e
i 3-3-2 > | Zi4 42 AR AR
i - 23 | e |40 21S -0 2.
T ZE Z|& [477 Zl 4 | O
i | Z13 214 |4 4 2[4 | o
1 213 zig | 536 | 2| 4 0
" 23] zi4 | TAp |~ 214 | O
1 I 243 214 Ly | 214 e}
" | 213 | zi4 14E | 25 -0~
o | 212 24 [42. 25 -0 2.
' Zi3 214 {4 Zl 5 -0 2.
i 43 | 214 149 2{4 2
E Z13 | 214 144 214 o
' i z| s [49 us - —=0-2
" 4 1215 42 2] 4 g-2
" 23 214 14] 214 [
. 23 | zi4 (44 215 -0-Z.
" 213 214 [ 44 215 ~0-2
% 213 | 2la |44 214 o
i 213 zi& fdﬁl- . 214 12
i 23 | zZ4 146 2SS -0-Z
" l214 | z2is 143 21\ -0 z-
i I 213 [ zja {142 214 | ©
" 243 | 244 139 215 \-0. 2.
" 213 | 214 140 25 -0 2-
L 24 215 142 214 @ Z
it Zl3 | 214 48 214 7
X 213 | 24 148 Z15 -0-Z
" Z4i3 | Zi4- (46 . 214 g

 CORRECTED TEMPERATURE = T, = Ty +::00008 (Tg-20) (Tgo-Tp)

TEMPERATURE DIFFERENGE = AT = [(T,9F + 260) — (T=,0F + 480)] x 100 <1.5%
TC,GF + 460

—_

. ENTROPY

D-18

l--—-—--'-‘—-ﬁ




. TEMPEZRATURE. SENSING EQUIPMENT CALIBRATION DATA
»lROMET'RIC PRESSURE : 929 ’ 190 pate: |-17 "51"" caLimrateD BY: MIC.
';:-(CURY-IN-GLASS REFERENCE NUMBER: /% 2/75 '45/7'/54{ AMBIENT TEMP. : ___éﬁ___

"'—|

CALIBRATION | POTENTIOMETER THEHMOCOUPLE/ RE:FEREN(:;'—: . MEAN THERMCGCOQUPLE/ ATE
'SYSTEM USED 1.0, NUMBER THERMOMETER THERMOMETER TEMPERATURE THERMOMETER _<_1.5'.'o
- f.D. NUMBER TEMPERATURE | OF Hg COLUMN [TEMPERATURE
T g (O[T (PR Ty (OF) . | To (OF)
Ao | ps-1 Z-7 299 1Z04 1 1ot 20 | 0.4
i 3-3-) 200 105 10 4 3D o -4
! a 3-3-2 PXENIEYS tozZ 206 O
" 3-9 236 1 203 1 00 3090 g &
0 4-3 295 | 203 102 299 o5
' g Y- 5 298 | 203 10] 300 O 14
! " ¥-10 294 | 203 (o4 302 04
a ! 411 299 . 204 108 301 D4
* I 5-3 296 | 33 | - 103 L R0 io.4
f 5-5 298 | 303 | 104 302 0-4
1 " 5-9 298 | 303 104 300 Q-4
. i 29% | 303 {00 _* 301 o3
" =5 295 1203 [04 299 =
= 0 6-7 298 1303 | 04 300 o<
! 0 7-1 294 303 103 2co o4
0 D 7-4 299_ | 24 99 301 o4
1 " 7-5 299 | 2304 12217 S0 o &
' 1 -5 238 | 203 {00 30/ g:3
" g-b 200 | %5 (04 oz o4
H 9 300 | 3¢5 {60 302 0:4
" 923 0 | 305 D6 302~ o4
) I i 9-4 200 | 205 106 302 O-&
X " z fo-f 294 | 302 (04 30 | o3
1 1 296 | 203 . (02 300 & 4
1 /- 298 | 203% 102- 30| Q-3
" 11-9 298 | 303 (01 300 o4
/i /Z2-5 298 | 203 103 300 o0&
: i 1529 299 | 204 99 20 o4
X H Wo-{ 200 | 305 10k 202 g4
" b=z 299 1204 {0} 200 o5
'onﬂsc-rzu TEMPERATURE = T = Tg +-.00009 (Tg-20) {To=Tum)
: = [(Te,OF + 460) - (T+,OF + 460)] x 100 <1.5% .

N

. -
——

'EMPERATURE DIFFERENCE = AT

Tc,°F + 460

ENTROPY

D-19




PITOT TUBE INSPECTION DATA SHEZT

Ve oo o Pre-sample Post Sample

‘*“"‘:—:"":"“_‘;_ o - Date 2'%% 4 | Date

i — HIT A

i ' - I ' E ve
6‘? —— . @:E _ Lg/( — level?

ﬁ 1 » MO obstructions?
é e e /ﬂ : 1 ,,l Ao damaged?
. ". .

-10°.< oy < +10°

- THL (WAl PELIIRE OPORING PLAME OF Tl STTDT Tl
Sl B l!lll wiln o8 Aadui n-l MOIILL CaTHT Maal,

- o .
O -10° < a; < +10° B
- a -
{ -5% < B; < #g°
4 0 -
i 5% < By < +5°
:‘.u:,::'":-: ",::l. m::::;,- 1, stoact l~n101|‘ LEwrL /ﬂ :. : -
POLITION FOA MT(ARINInG ¢ . . .'i Y
=R | g o )
A g

= |
£ﬂs J90
HJ: ,\;f _ - 5{59 1-705 Dt < Py < 1..5 Dt ]
g— - I “(32; 1.05 Dt < Py < 1.5 D:

»J

{1134 I-lun-: vty PEYYTiEm
TOM MI(Wimiet oy s by

AT, | L3051 3ne < o < e
o — . lé 0 l7 A“ tan'y <028 -
B =S 0" A tan & < 0.03125" -
e '_';j SR A __5_:— = JES . |pa= Py + 0.063"

Corrﬁnents: o

T

I certny that p1to; tube/probe number 4 ( ~rneﬂz.s or exceeds all -

specifications, criteria and/or applicable design features®and is hereby
assigned a p1tot tube calibration factor of 0 84.

Signatore~ Gowihs T~ &wwu,

Date 2,"20“?4/ ‘

*See 40 CFA 80, voi. 42, Ho. 160, Method 2. Verify the minimum
2 inch setback of the thermocouple and the minimm 374 inch
separation bYetween the pitot tube and the nozzle 25 shown at
the top of this page.

: f ENTROPY

D-20




PITOT TUBE INSPECTION DATA SHEST

Pre-sample Post Samole

}__,._"_{ Date s C Date

- aa e
« 7

: L -,— ' Yyes level?
I:'y .| weeame mrne @—Lﬁ " M
: ——— . o ‘obstructions?

— ITIREN 1 ; adamaged?
" - N
' Tal [MACT *1TisuIC ORDNING RMAne OF T PHTUY TUI( T . #o ]Oo .IOD
Wbl BE [YER viIm 08 ABOPL TRE MOZDLE EATET ALaaE. | . = . < a: <+
. \A - -
F‘ N 3 -10° < @y < +1Q°
- _/ o
\ —_— | o -5% < 3, < 45°
-]
| : Z- -5° < B, < 45°
SELACE IwerCATInG LTVEL PobiTi0m l :
TORM MTCAmimimG ¥, TRAW ChaCwaTisE I, . WEML tadiCATING Livrl r-3 r
POSITION FOa MTERMIBIAG § / ¥ .
P.z =2 Y
r—'_/-—--\l (—‘Q‘f:';: X B »* -
— e e ez, S ez .
| ) ° -

Y7 1.05 Dt < Pz < 1.5 D¢ |

8 oo /9 11.050p < Py < 1.5 0y |

T .
o LZ \
7
\
3
0’
=

N,

PMLITIOn faR SHT(Amimimt
L s 3y

DEERT redagatind L {viy . 3 75 . 3/] 6"-_/< Dt ,< 3/8"

R4 A tan y < 0.125"

o "A tan 8 < 0.03125"

*
.
o <

YEs Pa = Py % 9.063"

o2 oLE(PRbaing  J, ons Ay

Comments:

- -

-) _

I cer.'tjfy ?hat pitgt tube/praobe number <=3 ‘meets or exceeds all
speqﬁcatuor}s, criteria and/or applicabie design features®and is hereby
assigned a pitot tube calibration factor of 0.32.

Signat-.u-reﬁ? / . ,/Ig.«,u\.

Date ///«fz‘/gy’ vt
“Tee 30 Crd 50, ¥ol. 32, Ne. 160, Method 2, Verify the minimum -

2 incn setdack of the thermocoudle and the minimum 3/4 inch . L
saparation hetween the pitot tube and the narzle as shown at o
the top of this page.

b

ENTROPY

D-21
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PITOT TUBE

INSPECTION DATA SHEET

‘ Pre-sample Post Sample
L Date _s/ra/5Y Date
*mf SoICOUN, [ % N "
Lo m |
6:’» - ol Yes Jevel?
E ' : ey Wl lﬂ:lit. - : . o - o ?
/—\/_ —T AA// obstructions?
: - — b ° damaged?
i et e e o e [T S -10°.< a; < +10°
F{' s° -10° < ap < +1Q°
o 2° -5° < B, < 45°
R i MR, ;° iy
z—'—-——,——-i" ey Ty g -
-'a—_':_"“:._/‘-]‘j"" s o “ A 8
C—J——< T 278 | A
b*‘\_\\r A 399 A
. i . 1.05 Dt < P3 < 1.5 D+
T ' ' t, a _ t —
. 3%0 05 D+ 5D T
] __E_ﬂ_, g 1.05 Dt < Py < 1.5 D
BECRET SS0ICATIAL LIVEL '375 3/16“ D“ < 3/8"
mT = _ord A tan y < 0.125"
= & A tan 8 < 0.03125"
— .| y&s Pa = Pp + 0,063"
L
Comments:
I certify that pitot tube/probe number &/- meets or exceeds all

specifications, criteria and/or applicable design features®and is hereby

a551gned a p1tot tube calibration factor of 0 84.

S1gnature :é)é*d‘ /ﬂ

*See {0 C7R &G, vol. 42, Nao, 160, Method 2.

*  Date

Verify the minimum

2 inen setback of the thermocouple and the minimum 3/4 inch

separation Detween the Ditot tune and the nozzle as shown at

the top ¢f this page.

ENTROPY

D-22
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l - Pre-sample Post Sampie
T ep Date /(2?(3f Date
' Mmunt_____/"_./ _li_) .
»iar u-: QL
. b~ T —
{H’(_h ' | i %/51: level?
] L R 14444 (@ L N
I ﬁ__.__ Mo " obstructions?
é TR ."/</?\ ' { { Mo damaged?
™ : oo .
l Ty e ot o e orror v (T 42 -10° < @, < +10°
g F 3° S10° < @ < +10°
~ %D W z -5° < By < +5°
l, z”’ 5% < By < 459
A :;:‘::I:::.u:.: ‘an ::::::u; L. HEHT 1B4ICATING LEVE, o . :
' FALITI0N 708 BETERRImING § 0 ) .‘: ¥
i > X -_'_.—'—J.—. (7"—'_:-_-_-{ ﬂ__—-:;.!’:a— hd ° . "'T.: -—
. “L____x_../‘ T o et O A ]
' ] r . 99Y A
l A = Fet '
’ o i . Y¥3 11.050¢ <Py <1.50D¢!
' 8&!-- m—] ' t<Fac<i.0bt
§ - Y &Y/ 11.05 Dt < Py < 1.5 0,
IH," IR ot L ¥ I > Ut b < ti—
weart mescatine v - 375 3/16" < D+ < 3/8" .
: o A tan y < 0.125"
____©  |A'tan 8 < 0.03125"
| YEs Pa = Pp + 0.063"

-. - I— ' -‘ g - -

_Comments:

- b

SICALT THRSLATIL LIVEY, *C31T10m
08 MTLMming -y,

PITOT TUBE INSPECTION DATA SHEE

I certify that pitot tube/prode number
specifications, criteria and/or applicable design features and is hereby
. assigned a p1tot tube calibration factor of 0.34.

meets or exceeds all

aps

S1gnau.-zred "éto,_/ //

\

. i _
BE S8 BN BN
[ _TEE

.-

///f?/s"f -

Date

*See 40 Lrn 99, Voi. 32, Na. 160, Method I, VYerify the minimum
2 incn setback of the thermogouple and the minimum 3/4 inch
separation between the pitaot tude and the nozzle as shown AL
the top of this page.

ENTROPY

D-23




PITOT TU3Z INSPECTION DATA SHZIET

}-—.—z 1 o]

THEMMOCOURLE ) t .
i \-————-—-""——:m-rw 1 !

T ]—'m = a.r'a LN l
. ” ' TAMPY | NG NOZZLE (@ﬁ_l.f! IN.

[Wminn

THE (MPACT FRISSURE OFEHING FUANK OF THE RITOT Tuag

ALl BE TVEN WLETHM OR ABOVE THE MNOZIZLE ENTRY PFLANK,

_qvk,
ckhstructions?

Egﬁ G EE il damaged?

-10° < a; < +10°

level?

DEGRIE TMOICATING LEVIL ml?im FOoR DEGREL INDICATING o l o
DETEMMINING T, THEN CALCLAATING Z. LEVEL mOsiTion FOR
. “l z CETERMINING B . =10 < (12 < +10
A \ . o
: — —— r-"?—v—"-?-"lﬁ_ 5% < Bl < 45
Sum L A ) 0
- % -5 < B_ < 45
. i: 2
T —
~ Y
;
. 1 , . g
oy
o ) =
i A .
DCEmEY INDIGATING LIVEL MOSITION 1.05 p_< pa <1l.5 D‘.‘.
FOR DETEAMINING A, AND A -

1

- —Q\_/T 1.05 D < P, < 1.5 o
= . . i/16" < p_ < 3/8"
: . ) N li:::ﬂ - / St /

‘A tan 6 < 0.03125"/

fg4f
43/
(47

2/
t 20

DECREE INDIGATING LEVEL POSITION = + 0.063"
' FOR DETERMINING B, ArD B, Pa Pb - 1
‘.‘-f 4
Comments: o "
. ; . ) .
", . . .
I certify that pitot tube/probe number S; ‘3* meets or exceeds all

specifications, criteria and/or applicable design features and is hereby

assigned a pitot tube calibration facter of 0.84

T Signature 0524121-/f

e (0/5/84

v
DL T

*SEE 40 CFR g0, VOL_42 NO_ 160 METHGD 2_ VERIFY THE MINIMUM

2 INCH SETBACK OF THE THERMDCOUPLE AND THE MIMNIMUM 374 INCH

SEPARATION BETWEEN THE PITOT TUBE AND THE NOIZLE AS SHOWN AT
THE TOP QOF THIS PAGE, :

ENTROPY

D-24




-

4

b

PITOT TUBZ INSPICTICN DATA SHEET

et

|
THE SMOCOUR_E

L l";-?llm'r umk (1Y
—_—

! _t

Tane, (NG MITILE (@ 172 1

4

THE |MPACT FAZSSURE OPINMING PLANE OF THE M{TOT Tuee

T
;.:4 1, l

oy

FALL BE EVEN WiTH - Of ASOVE THE MOIILE INTAY PLANK.
1
Yr"

level?

- . obstructions?

damaged?

DLCREL IMDICATING LEVEL MOSITION FOR
DETERMIMING T, THEN CALEAATING Z.

DECRTE (MDD ICAT LG o l
LEVEL mO3iTiOH FOR
DETERMINING G , i -10" < Gz < +10

DECAYYE (NODISATING LEVEL POSITION
- FOR DETERMINING A; AND Ay

1.0 D_<p_<1.5 D_
t Ta. <

-10° < a, < +10° .

963

AL

. ‘ ~r 1.05 D¢ B< 1.5 D, 44/
o | : . _ _L = | 3718 <D, <3/8" |, 374«
5-————?f§>:;g~ ;Efzzza A tan v < 0.125" o
S A tan & < 0.03125" )
. : 1 pon seTtmmininG 8, Al By p, = P * 0.063" &#5"5
J -~
Comménts: ‘ R . E

ek

I certify that pitot tube/probe number 6;’¢? meets or exceeds all

—————

specifications, criteria and/or applicable design features and is hersby

assigned a pitot tube calibratiocn factor of 0.84.

- Signature:

e Date /d/%/é?%

Yo

*SEE 40 CFR 60, VOL _42 NO, 160 METHCD 2, VERIFY THE MINIMUM
Z INCH SETBACK OF THE THERMODCOUPLE AND THE MINIMUM 3/4 INCH
SEPARATION BETWEEN THE PITOT TUBE AND THE NGIZILE AS SHOWN AT
THE TOP OF THIS PAGE, : .

1]

ENTROPY

D-25
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CALIERATION BY:

METER BOX NUMBER: 195

¢ VoTolt, = 460) * (F, + 8H/13.6)

DATE : f,ﬁfi/.gé BAROMETRIC PRESSURE (Pss: 2?-52..1& HG “
*DATE: *BAROMETRIC PRESSURE (PB): IN. HG
STANDARD METER NUMBER: /0/ 7&57 COEFFICIENT {Ypg}: N-7947_ “
POST-TEST METER BOX CAL IBRATION '
STANDARD DRY GAS METER METER BGX METERING SYSTEM
NOMINAL GAS ORIFICE GAS
E:g: VOLUME TEMP. T |6ME SETTING | VOLUME TEMP.
(S ) {Vpgl (Tos} (9} (L4H) (Vp) (Tp)
CFM Fr3 Of MIN. IN. H,0 FT3 of
7999 | 73 llow | 20 |6a03 | 77 i
7990 | 73 -0 | 2-c | £0jf L0
797 | 7% /00U 20 |g-04,| Y4 ‘l
VACUUM = @ ' N, He
METER BOX METERING SYSTEM l
NO:L';AL ;};\gg ORIFICE .
RATE FACTOR | COEFF. G
(@) (%)
CFM CFM {OF) (Yg) IN. H,0
07776 | vz | 09962 /750
C-7778 b 038 |o. 9985 [- 759
07773 6-06/ | (w229 |1 778 ll
i WAV
v li
UMBIL1CAL THERMOMETER l'
0000 |
. -
N / - i‘
. ® ooo// ’
£.0217 * AR [Ray *+ 982 ° @ O~
AE@ - Fh ) (td - 460) * [ Yd; Y vd_s _1 avaw I'
- METER BOX CAL |BRAT.ION .
Y v ¢ (¢, + 480) * P METER
Y - ds as é b

SCHEMATIC OF EQUIPMENT SET-UP FOR

FULL AND POST-TEST METER BOX CAL IBRATIONS

ENTROPY

D-26
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BL

CALIBRATION BY:

-

DATE : é'z[fgé
*DATE :

([ 7057

STANDARD METER NUMBER:

COEFFICIENT

METER BOX NUMBER: [~ ;

*BAROMETRIC PRESSURE (PE):

(YDS):

BAROMETRIC PRESSURE (P_) : 29T 1N, He

IN. HG

O -

P94z

POST-TEST METER BOX CAL IBRATION

STANDARD DRY GAS METER METER B&X METERING SYSTEM
NOM AL GAS
i};g: v ::5“5 TEMP, T IME :2.:..’:::‘:(5; VOLUME TEMP.
(—a-, (.VDs] (TDS} { e ) (AH) [VD) (TD)
CFM FT3 CF MIN. IN. H,0 Fr3 =3
7988 | 73 [0~ 6T /-9 7 7€3 7&
7069 | 79 {000 [F |Fm7 | Jo
799 | M v | 17 (gt | 87
) VACULM = 5 — 1N Hg
. METER BOX METERING SYSTEM
NOMINAL FLOW | ORIFIGE :
;.E'?Ew RATE FACTOR | COEFF. | L H @
(a) {ag)
- CFM CFM [OF) (Yp) IN. H,0
07755 5876 | D94 | [« 702
6 775L\5-890 66956 | 1« 704
07730 15523 |0 79585 | /657
AVERAGE p??f ) 7/
UMBILICAL
0000
0
o AN 7
2 . OOO//
£.0317 * &F fTg, * 460) * 0 O
AE@ = Fb - “d + 460) * [ Yd.l v V“ :l ssar
METER BOX CAL JBRAT.ION .
v Yds b vd: i ltd + 460) * Pb METER
e T v, " (%, = 4€0) * (E_ =~ &R/i3.6) SCHEMATIC OF EQUIPMENT SET.-UP FOR

FULL ANL POST-TEST METER BOX CAL IBRATIONS

- ENTROPY

D-27




Bne

CAL IBRATION BY!:

DATE : é 'Zf—ﬁﬁ

METER BOX NUWMBER: /‘-)5 7'

£ PRESS : .
BARCMETR | ESSURE (P_): }ngm. HG

*DATE :

*RAROMETRIC PRESSURE (PB}: IN, HG

STANDARD METER NUMBER: [0{70 67 COEFFICIENT (Ypg}:

O-5942

POST-TEST METER BOX CALIBRATION

STANDARD DRY GAS METER METER BLX METERING SYSTEM

Yrow | VS | Tewe. | e | SRIDIE] S rewe.
=) | est | dTosh | oq@) (BH) (Vp) (Tp)
CFM FT3 Cp MIN, IN. Ho© FT3 OfF
50k | 74 (/00D | 3-2 - /0548 | 79

Wi | 79 oo | B2 /0693 | 86

(o477 71 /000 | 3.2 |/06d7 | 69

) VACUUM = [_7/ 1n. Hg

METER BOX METERING SYSTEM

NOM I NAL FLOW ORIFICE
;k% RATE FACTOR COEFF. A HB
(?5) {ag)
© CFM CFM [OF ) (Yg) IN. H,0
(0220 |7 631 |B-2856| / 64/
[0212 7080 | 0 %8S | 642
(019217201 09740 /640
AVERAGE i .9?4, /55
UMBIL]CAL THERMOMETER —
ONONONG®,
o S
N /7
2 ® ooo//
0.0317 * 4% {r,, = 4607 * & O
ABg = Fp " (t, v 460) ’ Yoy * Vas “ees
' METER BOX CAL 1BRATION .
!ds - v“ - ttd + 460) * :Pb METER
o " Vg ¥ (T, < 460 - (P, + GH/LI.E) SCHEMATIC OF EQUIPMENT SET-UP FOR

FULL AND POST-TEST METER BOX CALIBRATIONS

- ENTROPY

D-28
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CALIBRATION BY!

gor

oare: (-85

*DATE:

METER BOX

NUMEBER:

e

BAROMETRIC PRESSURE (P_]: Z?é:'Z/ IN. HG

*BAROMETR) . PRESSURE (PB) :

STANDARD METER NUMBER: /0/7§§ 7

POST-TEST METER BOX CALIERATION

IN. HG

(Yps): d)

COEFFICIENT

Al aD

STANDARD DRY GAS METER METER BOX METERING SYSTEM
NOM | NAL s
:";2: v:ffus TEMF, TIME ::.:_:: :‘2 VOLUME TEMP.
{\Q'} [.Vps~} [Tps} (€) [AH) {vp]) [Tp!
CFM Fr3 Cf MIN. IN. H,0 Fr3 of
T dpe| 7¢ | 0w | 26 | P9y | B0
72820 75 | Jov | 2 | 7438 | 85
9.3591 75 (W | 2y 9513 %)
VACUUM = /!_ I n" He
METER BOX METERING SYSTEM
No,_ifoﬂwm Ekgg ORIFICE <
RATE : FACTOR COEFF. AHD
(@) (Gp)
© CFM CFM { OF ) (Yp) IN. H,0
29144 | 6845 | - 5550 | /-éBz
oo V6917 L 1amw3 (650
07085\ 4-55 | 0w T | -6 79
AVERAGE / Ny / b &
UMB I L 1 CAL THERMOMETER —
000 o\
O
N
0.0117 % aF fty, * 4600 % & : ® 083/
bE@ “ ;‘;_'-bt—::-v_dm - _?;:—:-T;’_-J FYX 1Y
METER BOX CAL | BRATION .
Ty t VT t3, % 460) T R METER
Y =

d »
Vd (:d. + 4

6g) * [Fb + AH/L3LE}

FULL ANC POST-TEST METER BOX CALIBRATIONS

SCHEMATIC OF EQUIPMENT SET-UP FOR

ENTROPY
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TEMPERATURE SENSING EQUIPMENT CALIEBERATION DATA

FAROMETRIC PRESSURE : 26/"(7/ DATE: 6'2/'25 CAL IBRATED BY: %—,
AERCURY - IN-GLASS REFERENCE NUMBER: /7&5 /4’/&5/ AMBIENT TEMP. : 75

CAL IBRATIOCN POTENTIOMETER THERMOCOUF'LE/ REFERENCE * MEAN THERMOCOUPLE /
SYSTEM USED 1.D. NUMBER THERMOMETER THERMOMETER TEMPERATURE MTHERMOMETER
1.D. NUMBER TEMPERATURE OF Hg COLUMN TEMPERATURE
T, (°F)|T. (°F) T, (OF) T, (OF)
i o Y 77 75 173 72 73
' 5-4 75 75 75 74
7-4 79 75 75 M
70 25 75 73 75
£520-90 [ p5-1) Z-7 25 75 25 73

CORRECTED TEMPERATURE = T, = Ty +-.00009 (Tg~20) (To=Tp)

TEMPERATURE DIFFERENCE = AT = [(Tc,®® + as0) ~ {T+,9F + as0)] x 100 <1.5%
Tc,°F + 460

ENTROPY
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l ‘ ‘Date: __ b/m/fg = - oo T time: . 0817 .- 0827
. L} + . - .
- Client:  LiMB ) .- . Auditor: . ' tSd
N Pﬁaré 297 "~ in. Hg. Meter Box No.: N
' NHB: : ]b'? _ . Pretest Y: ! O”
l -Orifice - Dry gas . ) Meter .- Duration L

gauge | ‘meter = Temperatures .of )
~reading .| reading - N . A
ame S vy LT/
* ] . :Ln.l H20 o £~ R ..

EG AR RV

T TR R R > L.
T 20778 c 70

T ww K A .
. L R .\ 3

BT

- Dry Gas . " Meter : :
meter | temperature Pretest Calculated Audit

"volume ' | . average. - - Y : Y. 0.97y < ¥Y_ < 1.03¢

Y b e e T 0,97Y Acceptable
m3 - S -~ - : _ . .

NP2 N BT A 1.03Y

’

#

ir
4

N N I

- Calculated ¥, . o

E_ 020319 (tm +.460) C-1/2 = 10 0.0318¢( % + 460) 1/2
\£ - PBpar o e ‘ - (73R ) ( 29.2 ) N

-

. W * .
.
.
T
H
,
.
.
,
.
.
:

~
s

.. ENTROPY
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? _ : I
Date: (6’/7/0/8/9 Time: 0. 22 - Of: 32
Client: EmB Auditor: LA l
Prart Z‘f 2- in. Hg. Meter Box No.: A, g
AH@: /. £ Pretest Y: - 1%% '
" Qrifice Dry gas HMeter Duration l
gauge meter Temperatures of
reading reading an
- AT@ VilVe Ti/'l‘f _ .
in. A0 fe min. ‘
276. 559 o 10 '
: {
16 284 043 71 l
Dry Gas Meter .
meter - temperature Pretest Calculated Audit .
volune average b4 Yo 0.97¥ < ¥, < 1.03¢
t- 6.97Y Acceptable .
£1° 3 1,03y |
s i
022 :

Calculated Yc

10 0.0319 (tm + 460}
Vm Pbar

:I 172

.= 10

(7.443}

|;0.0319(
(

ER + 460) 1/2
9.2 )
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—— - —— et - o aimasiria e badln

“ Plant CS OHM Sample date _ (o[l&IBS

Sample locatlon S:EI EEEE ['mﬂ: Run number z
- !

_ sample recovery person MO Recovery date
' Fllter(s) number T O‘Z. 5 ] (O 45’7(o) -
IR ’*, ”"" - s .. I

MOISTURE
AR L T . Silica gel :
- Flnal volume (wt) B ~"']'gc;o ml'('g) Final wt 2502 g
InltJ.al volume (wt)“ 2000 ml (g) ‘ Tnitial wt 200.0 g
Net volume' (wt) : L’-'~- (40" ml (g) ' Netwt —~SlZg

o

i Total m01sture ' 37 2. g ‘ .
Color of s:.llca gel = pink R
Descr:.pt:.on of 1mp1nger water CLEAR..

. 1_»4.
. - ,.:. ',,,-,v - *

SR S, ? l‘*RECOVERED SAMPLE SR
e Blank fllter contalner number SO RLAMK Sealed ___
L. F:ther contalner number A Eleer, ' Sealed

Descrlptlon of partlculate on f:ther

'.'-.‘

'Acetone ; rinse'r BT o Liquid level
. container’ number f“?.. zu-&se‘ - marked? _‘
7" Acetone blank - ©.. - Ligquid level
‘-~ -container number C%o BLaNK, . marked?
Samples stored and locked ' '
Remarks Lo

. .

Date of laboratory custody ' (pf’)_[ ] 85
Laboratory personnel taklng custody

Remarks T LT




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant C.& Oum ' Sample date ¢lisle5
sample location Scrumpem —Liwer Run number _5
Sample recovery person I Recovery date 9 las

Filter(s) number T- 07 -73 (o. 4-'17_0

MOISTURE

Impingers Silica gel
Final volume (wt) 7150 ml {(g) Final wt 250.3 g - g
Initial volume (wt) zZco.© ml (g) Initial wt 200049 — g .
Net volume (wt) 150 ml (g) Net wt: 50.3 g — g

Total moisture (5.3 g : ' l
Color of silica gel gue.
Description of impinger water _cieAR .

RECOVERED SAMPLE ~

Blank filter container number (SO BLANMS Sealed d '
Filter container number ¥5 Civem, Sealed / \

Description of particulate on filter

Acetone rinse Liquid level
container number * 75 Rinse marked? /

Acetone blank . S Liquid level /
container number = (S0 RinsE BLANK, marked?

Samples stored and locked _v/’
Remarks

Date of laboratory custody Glze [ 85

3 1
Laboratory personnel taking custody
Remarks

DR AR i )




'_Descrlptlon of particulate on filter

L

SAMPLE RECOVERY‘AND INTEGRITY DATA FORM.

"Plant_C.S Oum Sample date (olzol
‘Sample location Sirupremz. LaeT Run number 5
Sample recovery person HL Recovery date _(pr/Z_OLas_
Filter(s) number T-0.2-1 (0.46% )
_ L © ... . MOISTURE -
‘Implngers ‘ I ',7';,_ . - 8ilica gel
" Final volume (wt) 2080 ml (g) " Final wt 2542 9 R |
Initial volume {(wt) 200.0 ml‘(rg) Initial wt 20009 _ — g
: Net volume (wt) : - 80 ml (g)  Net wt- S4.72. 9 ~ g
" Total moisture _ (2.2 g .- ' .
Color of silica gel _ PiN& '
Description of imp'ingef water. C;LE'AR..
: ) RECOVERED SAMPLE
Blank f:.lter container number CSO  BLaANK, Sealed e
" Filter container number ¥ o) Euter2. Sealed —

Acetone rinse - ' s ‘Liquid level

container number g Rmsg‘ : - marked? "
Acetone blank ' L " Liquid level / :
‘container number (50 BLH-NK - marked?

Samples stored and locked v

.Remarks

Date of laboratory custody Coi?.(!85
Laboratory personnel taking custody
Remarks ' "




SAMPLE RECOVERY AND INTEGRITY DATA FORM

"Plant (5. Ouypm Sample date @![8! B85

Sample location Scrummer, QutieT Run number
Sample recovery person HL

i

Recovery date _6[18{85

Filter(s) number _T-0.2-52 _ (0.7(80

g a q

MOISTURE
Impingers : Silica gel
Final volume (wt) 2340 ml (qg) Final wt 251/ g
Initial volume (wt) zZoo O ml (g) Initial wt 200049
Net volume (wt) 240 ml (g) Net wt- S.{ g
Total moisture &s.4 = g '

Color of silica gel puy<

Description of impinger water C(EaR_

RECOVERED SAMPLE
Blank filter container number CSO BiLAMK Sealed

Filter container number 2 o TETRe Sealed

Description of particulate on filter

-

IV
/

Acetone rinse - '_ Ligquid level / )
~container number S wruwse marked?

-Acetone blank : S Liguid level g
container number €SO BLAMEK, marked? /
Samples stored and locked —

Remarks

Date of laboratory custody blules

Laboratory personnel taking cust'odl'r

Remarks l

ENTROPY

D-37

~|.
T e
AT s




. i ke ——

.t 77" SAMPLE RECOVERY AND INTEGRITY DATA FORM L o R

Ay

Plant C.5. Oum : Sample date @‘!19!&5
‘Sample location Scrumen Ou'rt.ej ~ Run number (&

. Sample recovery person -HL Recovery date O‘Ifzi BS
- "Filter.(s) numbe: T-0.2-53% (0-6983> Lo -

R | MOISTURE . | _
' -;.'_'-Impingérs : L | : ' silica gel '[ _ N

Final volume (wt) 2480 ml (g) _Final wt __2_55.3 g -— g

" Initial volume (wt) 200.0 ml (g) Initial wt 200.0 4 — g o
.5 Net volume (wt) 480 ml (g) - Net wt: SS3 g . — g
o To_tai moisture (03.3 g S ot LT
‘7. Color of silica gel wiuK. ' ‘ | ' ' o
Description of impinger water (Cieam,

: B ~ RECOVERED SAMPLE ,
.. Blank filter container number (SO BLANK, Sealed v
- % Filter container number _*¢ eiwreR. Sealed v

.-

'Description of particulate on filter
* 'Acetone rinse , : Liquid level | ' n
e '_ container number (L RMSE : marked? v »
.~ Acetone blank Liquid level ’
.. . container number LSO RINSE . marked? ' /
Samples stored and locked /
‘Remarks
" Date of laboratory custody ({21 /85
- Laboratory personnel taking cué_to‘dy
- Remarks
1 2

L. .- . . . . X - . . e » N - -
B . L . .- . . R . ot . - . . E - .
Lo . B . : L

ROPY

s,

e flm I .D-'3r8
ST arn 0




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant (.S, Owup

Sample location Sceummer. OuncT

- Sample date (pT[‘z_orJSS
Run number _ 9

Sample recovery person _ WSH Recovery date 20185
Filter(s) number _T-0.2-5] (O."]S?.C:)
MOISTURE

Impingers Silica gel

Final volume (wt) 252.0 ml (g) Final wt 252. g e |
Initial volume (wt) Zpo.© ml (g) Initial wt 200049 i
Net volume (wt) 52.0 ml (g) Net wt- - 52.g — g

Total moisture {04.( g:'

Color of silica gel _ ping

Description of impinger water (LEAm.

. RECOVERED SAMPLE .
Blank filter container number _ (SO RuLAWIS Sealed
Filter container number #®9 p.rtor= Sealed

Description of particulate on filter

Acetone rinse Liquid level

NN N

container number F g rusc markeg?
Acetone blank Ligquid level
container number CSO  RINSE marked?
Samples stored and locked /

Remarks

Date of laboratory custody loiles

Laboratory personnel taking custody l

Remarks

ENTROPY
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[T, R . . kin ek s e b«

L

Lt
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S R SAMPLE RECOVERY AND INTEGRITY DATA FORM

4

4

‘Plant C ‘a “Ouut T R Sample date Ql{? [
Sample location 5{,@555@ ':Cm_e-r 3 - Run number SR

Sample recovery person HL, s " Recovery date 'gg“g[ﬂs ,
. Filter(s) mumber - 02:3 (o.acns) e

RO ' . .

"\,;— . l
Sy 3 L T
Je T - 2 s C R T
' N MOISTURE PR T
E 3 . - R .. R
. -4 . - .

Implngers s “ 4 _ - Silica gel U R
Final volume (wt) 2000 ml (g) Final vt = 20729 1G04
o Initial volume (wt) 2.000 ml (g) Initial wt 2000 g 200049
- Net volume (wt) 200 ml (g) . Net wt- (07?_. g 39(a g
PR ""Total mo:.sture g 2_‘7(9 L g S ST R
Color of. s:Ll:Ica gel TN - -
f Des_cnpt:.on_‘o__f.r Implnger 'water CLEATR

IArT 46y

-‘a' . - . - _- - - - - - -. - . -' -
- - .. . - . N . L .

?

CR
S

_ u;;‘_'--- e RECOVERED SAMPLE S e
Blank fllter contalner number C 050 BLANIC sealed .~
F:ther contalner number * SR, FuTter, Sealed '

. l]_Descr:Lpt:Lon of,_partlculate on.filter

Acetone rinse VLT e .. Liquid level
contalner number SR Rmse‘ marked?

_ .Acetone blank L . Liquid level
contalner number CbO ) Bmuti ~  marked? '

Samples stored and locked v

¥

Remarks o

Date of laboratory custody o [2. }85 ,

Laboratory personnel taklng custody !

Remarks Sl M : : e
; I S o
-. W t F P ENTROP H Sl A ' . : K S s u--"v At -
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4

T
Date of Makeup

(af]4

Ind1v1dua1 Tare of Reagent

m——

Initials

300

mf»ﬁ\/

| CUSTODY SHEET FOR REAGENT BOX ¥ ¢ 20

Locked?

mls) OkaSTlLLE‘D K O

Ind1v1dua1 Tare of Reagent: mls. of'
"4‘ Indxvidual Slllca Gel. Tare*We;ght - 200 r*gms: Co ““'”fQ
- PLANT NAME _’ - L5, OHM‘
SAMPLING LOCATION &t EnEEsﬂ L LET
,7. Ruﬁ- -Date .Initials Locked? Date $ S. Gel| Initials Locke&l
Number Used : ' Cleanup| Spent RRE
3 P ‘ : — . . T o
: Sodos | L 7Y AP YL | g

- '
e _ Date Initials Locked? Zero & Span Balance
Recelved in Lab  ¢,]72) J.TFd. v o Initials JFJ
SR Filter Tare Used.
Sampling Method; MOISTURES R Weight on
' '(mgmsl Test
' Remarks:

é/{fi/s 5

He

¢

¢/ 15

/30 )-/L

440/5

— bt

(e

" e
s

NTROPY

NVIRONMENTALISTE,INC.

n¥41
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Date of Makeup

‘Ind1v1&ua1 Tare of Reagent.

2

N

"Initials

Locked?

R

250 fﬁls. of DI. H: O

LA

mls. of kR

-
3

‘Initials

m=-

'*_Iﬁi"alsr Locked?

Zero & Span Balance
Inltlals M

v .

Filter Tare Used.
S 1 Weight on - ..
t v . (mgms) Test. .

,,{A{ H;,o f?( &/9

-14 Ml: i’;

T—o -5 453 2
T-O'z. = 47927 .8
:'4{5_9'(9 '

Toz-i




- “ Do

-CUSTOQ{'SHEET FOR REAGENT BOX #6225?

‘ﬁ

s L
= ¥ . P d
: Date of niakéup' ahs
Ind1v1dua1 Tare of Reagent
Ind;v;dual Tare of Reagent-
L Indlv1dua1 S;;lce Gel “Tare Weight

K

PLANT NAME

-_CS oun

e, 2

Locked°

Initials WM%J:V

200

200

mls.

mis.

f penues FEE)

of

ékfn?l

gms.

ﬁ'Date
Used

SAMPLING LOCATION 5

\ ! : . .-
| v, - I PR FRTR.S e

T Sevobber

Initials

Locked?

Outled sk

+
+

' Date
Cleanup

$ 5.

\

Gel Initiale

Spent

':4A9/§r'

YL

100

¢ |¢ekss

s
¢/r9/%5

95 H £

ofan e

9s (wSAJ

c(’w les

S -
I .

. i
-
PO
~-

N e

~ H

Recelved in Lab

CIz;

i“” Date"““"Inltlals

SES,

-1mcked?"
‘oo

E

Sampl:.ng Method- . m S {"J/M M

‘Filter

“Zero & Span Balance

RRARY

Initials

- Tare
# Weight

Used.
on
Test .

) '(mgms)
o Remar].:sh-f, Jﬂnu w; S [ T e T T TR0 LU g TR '
) Tnls et Hao ik T-p A3 .83 ¢
2 ) C - . é
o "fa.\, 'fc-ﬂn. Filtee 2 , —
. e T-o2-81 _7526 2.
: ! é.*: ﬁg mls Mt Hyo ;JE( n . _
;“; .EEEENTROFY ‘ II
_ - wnqmmemmsré,mc; { ' '
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SOURCE SAMPLING PROGRAM
Process data sheet

Place: C. S. Ohm Manufacturing Company Date: 6/18/85 Page: 1 of 3

Test start time: Inlet 1004 Test end time: Inlet 1529
Qutiet 1003 Qutlet 1505
Time,
24-k Tempera- Current,
clock ture, °F Voltage, volts amps Notes
1000 127 155 @ 2.5 1,500
90s @ 12.6 12,500
1030 129 -- -— Shut down 1030-1040 for
cleaning a nickel tank
1100 128 155 @ 2.5 1,500
90s @ 12.6 12,500
1130 131 15s @ 2.5 1,600
90s @ 12.6 16,000
1200 134 15 @ 2.5 1,600
90s @ 12.6 16,000
1230 136 15 @ 2.5 1,500
90s @ 12.6 12,500
1300 140 155 @ 2.5 1,500
90s @ 12.6 12,500
1330 131 155 @ 2.5 1,500
90s @ 12.6 12,500
1400 130 15s @ 2.5 1,500
90s @ 12.6 12,500
1430 134 15s @ 2.5 1,600
90s @ 12.6 16,000
1500 136 15s @ 2.5 ' 1,600
90s @ 12.6 16,000
1530 138 155 @ 2.5 1,500
90s @ 12.6 12,500

Concentrations in chrome tank: chromic acid--44.1 oz/gal
sulfuric acid--0.14-0.16 oz/gal
(Measured by plant personnel at 0730 each morning.)




SOURCE SAMPLING PROGRAM
Process data sheet

Place: C. S. Ohm Manufacturing Company Date: 6/19/85 Page: 2 of 3

Test start time: 1Inlet 839 Test end time: Inlet 1405
Outlet 837 Outlet 1336
Time,
24-h Tempera- Current,
clock ture, °F Voltage, volts amps Notes
0830 130 155 @ 2.5 1,500
90s @ 13.0 12,500
0900 132 15s @ 2.5 1,500 Make-up solution pumped
’ 90s @ 13.0 12,800 into Cr tank from
evaporation tank.
0930 134 155 @ 2.5 1,500
90s @ 13.0 12,800
1000 136 155 @ 2.5 1,500
90s @ 13.0 12,800
1030 138 -- -— Shut down 1030-1050 for
cleaning a nickel tank.
1100 138 155 @ 2.5 1,800
90s @ 12.5 14,000
1130 135 15s @ 2.5 1,800
90s @ 12.5 14,000
1200 128 155 @ 2.5 1,800
90s @ 12.6 12,000
1230 126 155 @ 2.5 1,500 Timing of racks was
90s @ 11.6 11,000 measured: a new rack
enters the Cr tank every
4 min and 15 s.
1300 126 15s @ 2.5 1,500
90s @ 11.6 10,500
1330 128 155 @ 2.5 1,500
90s @ 11.6 10,500
1400 130 - - Shut down
Concentrations in chrome tank: chromic acid--43.65 oz/gal

sulfuric acid--0.16 oz/gal




SOURCE SAMPLING PROGRAM
Process data sheet

Place: C. S. Ohm Manufacturing Company Date: 6/20/85 Page: 3 of 3

o

Test start time: Inlet 85 Test end time: Inlet 1420

|

Outlet 855 Outlet 1350
Time,
24-h Tempera- Current,
¢lock ture, °F Voltage, volts amps Notes
0800 140 15s @ 2.5 1,500
90s @ 12.5 12,600
0830 133 15s @ 2.5 1,500 100 1b of Cr0; added to
© 90s @ 12.4 13,200 tank at 0840.
0900 129 15 @ 2.5 1,500
90s @ 12.4 12,800
0930 130 158 @ 2.5 1,500
90s @ 12.4 12,300
1000 133 155 @ 2.5 1,800
90s @ 12.4 16,000
1045 134 15s @ 2.5 1,700 Shut down 1030-1045 for
90s .4 16,500 cleaning a nickel tank.
1100 136 155 @ 2.5 1,700
90s @ 12.4 16,500
1130 140 155 @ 2.5 1,700
90s @ 12.4 16,500
1200 142 15s @ 2.5 1,300
90s @ 12.4 12,800
1230 136 15s @ 2.5 1,300
90s @ 12.4 12,400
1300 132 15s @ 2.5 - 1,300
90s @ 12.4 13,000
1330 134 15s @ 2.5 1,600
90s @ 12.4 15,400
1400 136 155 @ 2.5 1,800
90s @ 12.4 16,600
1430 138 15s @ 2.5 1,800
90s @ 12.4 17,000

Concentrations in chrome tank: chromic acid--43.4 oz/gal
sulfuric acid--0.14-0.16 o0z/gal




TEST NO. 1--CURRENT USAGE CALCULATIONS

Seconds of 3
Clock operation Current, Ampere-seconds (x107)
time Intet Qutlet amperes InTet Outlet
1000 90 93 1,500 135 140
540 561 12,500 6,750 7,010
1030 69 69 1,500 104 104
415 415 12,500 5,190 5,190
1100 104 104 1,500 156 156
623 623 12,500 7,790 7,790
1130 104 104 1,600 166 166
623 623 16,000 9,970 9,970
1200 104 104 1,600 166 166
623 623 16,000 9,970 9,970
1230 104 104 1,500 156 156
623 623 12,500 7,790 7,790
1300 104 104 1,500 156 156
623 623 12,500 7,790 7,790
1330 104 104 1,500 156 156
623 623 12,500 7,790 7,790
1400 104 104 1,500 156 156
623 623 - 12,500 7,790 7,790
1430 104 104 1,600 166 166
623 623 16,000 9,970 9,970
1500 100 17 1,500 150 26
602 104 12,500 7,525 1,300
TOTAL S i 90,000 83,900
?oLpaa'ﬂvz-atz
7632 ace =IL7?&”ﬁ““ |

(198 o Y F0222 02 ) |

N 2,453 Grpne [ A e

p— |
00

M - ”j@*

10158
(h.%)@ﬁw) = 2, 16

1)




TEST NO. 3--CURRENT USAGE CALCULATIONS

Seconds of 30

Clock operation Current, Ampere-seconds (x107)
time Inlet Cutlet amperes Inlet Outlet
0830 17 17 1,500 26 26
104 104 13,200 1,370 1,370

0900 104- 104 1,500 156 156
623 623 12,800 7,970 7,970

0930 104 104 1,500 156 156
623 623 12,300 7,660 7,660

1000 104 104 1,800 187 187
623 623 16,000 9,970‘ 9,970

1045 52 52 1,700 88 88
312 312 16,500 5,150 5,150

1100 104 104 1,700 177 177
623 623 16,500 10,280 10,280

1130 104 104 1,700 177 177
623 623 16,500 10,280 10,280

1200 104 104 1,300 135 135
623 623 12,800 7,970 7,970

1230 104 104 1,300 135 135
623 623 12,400 7,730 7,730

1300 104 104 1,300 135 135
623 623 13,000 8,100 8,100

1330 104 69 1,600 166 110
. 623 415 15,400 9,590 6,390

1400 69 -- 1,800 124 -
415 - 16,600 6,890 -

TOTAL N iyey 94,620 84,350

|




. TEST NO. 2--CURRENT USAGE CALCULATIONS
l Seconds of ;
Clock operation Current, Ampere-seconds (x107)
time Inlet Outlet amperes Inlet Outlet
I 0830 73 80 1,500 110 120
436 478 12,500 5,450 5,980
l 0900 104 104 1,500 156 156
623 623 12,800 7,980 7,980
l 0930 104 104 1,500 156 156
623 623 12,500 7,880 7,980
. 1000 104 104 1,500 156 156
623 623 12,800 7,980 7,980
. 1030 34 34 1,500 51 51
208 208 12,800 2,660 2,660
1100 104 104 1,800 187 187
623 623 14,000 8,720 8,720
1130 104 104 1,800 187 187
. 623 623 14,000 8,720 8,720
1200 104 104 1,800 187 187
l 623 623 12,000 7,480 7,480
1230 104 104 1,500 156 156
l 623 623 11,000 6,850 6,850
1300 104 104 1,500 156 156
. 623 623 10,500 6,540 6,540
1330 121 21 1,500 182 32
727 125 10,500 7,630 ' 1,310
I TOTAL i . 79,590 73,740
I 0
D470 2 g0
l X
Qo‘?ﬁ [3660) = 35,64
E-7 Ho
b6x
4
' (LU‘qO(g@OO); 39,25
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TEST PARTICIPANTS AND OBSERVERS




Name

TEST PARTICIPANTS AND OBSERVERS

Organization

Responsibility

Willis WNesbit
Henry Long
Gerry Carty
Bobby Bridges
Bill DeWees
Barb Duletsky
ban Bivins

Al Vervaert

Entropy Environmentalists,

Entropy Environmentalists,

Entropy Environmentalists,

Entropy Environmentalists,

Entropy Environmentalists,

Midwest Research Institute

EPA,

EPA,

Emission Measurement Branch

Inc.

Inc.

Inc.

Inc.

Inc.

Industrial Studies Branch

Field Coordinator

Sampling Team Leader
Sampling Team Leadexr
Engineering Technician
Ouality Assurance Observer
Monitor Process Operation
EPA Task Manager

EPA Task Manager






