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1.0 INTRODUCTION

During the week of May 13-17, 1985, the Emission Measurement Branch of the
U. 8. Envirconmental Protection Agency conducted an emission measurement program
at Carolina Plating Company's plating plant located in Greenville, South
Carolina. The purpose of _this program was to provide data for a screening
study to detemine the gquantity and form of chranium emissions associated with
hard chromiun plating.

Comprehensive testing was conducted on a series of chramium plating tanks
all of whose emissions are controlled by a single packed-bed wet scrubb'er.
This fume scrubber controlling emissions fraom hard chramium plating tanks
No. 1, 2, 3, and 7 at the plant was selected for source testing for the

following reasons:

o] Carolina Plating applies hard chromium plate to large industrial
rollers. Typically the rollers remain in the tanks for 12 to 36
hours, depending on the dimensions of the rollers and the
chroniun plate thickness regquired. BAlthough there is no
industry wide "typical" part that receives hard chramium plate,
it is not unusual for job shops to plate industrial rollers.
The advantages of perfomming a source test on a tank used for
plating rollers instead of other types of metal parts are:

a) the long plating time accommodates continuous testing, b) the
amount of chromium deposited during the test can be easily
determined, and ¢) the surface area plated can be easily
detemined.

o The plating tanks appear to be typical of other hard chramium
plating tanks in the electroplating industry, based on operating
parameters such as current, voltage, plating time, and chramic
acid concentration. The tanks are situated with the longest
dimension in the vertical direction, which is common for tanks
that are uwsed to plate large industrial rollers. There are no ’
demisting agents used in the plating tanks. The use of
demisting agents is not common practice for hard chramium
platers.

1-1




o The emissions capture system is highly efficient in directing
fumes from the plating tanks to the control device. The
vertical orientation of the tanks minimizes the exposed surface
area of plating solution from which fumes must he drawn. Each
of the four tanks is equipped with hoods on three sides through
which a common induction fan pulls a total of 20,000 standard
cubic feet per minute (gcfm}.
o The Napco wet packed-bed fume scrubber at this facility is
typical of control devices in use at other hard chromium plating
facilities. Most hard chromium plating facilities that control
chromic acid emissions use impingement-type mist eliminators or
packed-bed fume scrubbers. As a result, emission data obtained
from testing at the outlet of the scrubber at this facility
should be representative of emissions from control devices
typically applied at hard chromium plating facilities.
Particulate concentrations and mass emission rates were measured at
the scrubber inlet and outlet using U. 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 C. Flue gas flow
rates, temperature, moisture content, and composition [oxygen (02), carbon
dioxide (coz), and carbon monoxide {(CO)] were measured in conjunction with
the particulate tests. In addition, "medium volume" (MV) particulate matter
sampling was conducted at the same locations using a thimble filter and an
experimental MV sampling train as described in Appendix C.
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. J. F. Tucker, Vice-President

served as the contact for Carolina Plating.

b 40 CFR 60, Appendix A, Reference Method 5, July 1, 1980,
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This report is organized into several sections addressing various aspects
of the testing program. Immediately following this introduction is the
"Process Operation” section which includes a 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 Locationsg and Test Methods" describes and
illustrates the sampling locations for emissions testing and grab sampling 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 RA); Field and Analytical Data (Appendix B}; Saméling and
Analytical Procedures (Appendix C); Calibration Data (Appendix D); MRI Process

Data (Appendix E); and Test Participants and Observers {Appendix F}.




2.0 PROCESS OPERATION

2.1 PROCESS BESCRIPTION

The Carolina Plating Roll Division s a job shop specializing in
precision finishing and refinishing of industrial rolls. Operations
performed at this facility include hard chromium plating, sulfamate nickel
plating, machining, grinding, and mirror finishing. The plant plates
rolls that are used primarily in the paper manufacturing, roofing,
laminating, and coating industries. Although some parts of the finishing
processes performed at this piant are unique, the actual plating process
is similar to that at most other hard chromium plating operations.

There are seven hard chromium plating tanks at this facility,
arranged as shown in Figure 2-1. On the average, the tanks are charged
for a total of 20 hours per day. Approximately 4 hours per day are
required for the change-over of rolls. During a change-over, the roll
that has been plated is raised out of the plating tank, rinsed with water
from a hose, and transferred to the grinding area. Then, the roll to be
plated is cleaned with an abrasive cleanser and lowered into the plating
solution. Plating times range from 2 to 36 hours, depending on the
surface area of the roll and the plate thickness required. Usually, roills
that require longer plating times are plated overnight, and rolls that
require shorter plating times are piated during the day when personnel are
available to perform the change-over.

Tank Nos. 1, 2, 3, and 7 were tested during this source test
program. The tanks are situated below floor level and are oriented with
the largest dimension in the vertical direction. This orientation is
typical of tanks used to plate industrial rolls throughout the
electroplating industry. Each tank is serviced by an electric hoist that
lowers and raises the rolls into and out of the plating solution. In
addition, each tank is equipped with a timer that automatically turns off
the electrodes at the end of the specified plating time.

The plating tanks are typical of other hard chromium plating tanks in
the electroplating industry, based on operating parameters such as
current, voltage, plating time, and chromic acid concentration., Table 2-1
lists maximum operating conditions for the four tanks. Although the

2-1




EMISSIONS DUCTED TO HEIL FUME

SCRUBBER ON FLOOR ADJACENT TO TANK )
{ EMISSIONS DUCTED TO HEIL FUME SCRUBBER
I .

ON FLOOR ADJACENT TO TANK

SULFAMATE T
NICKEL PLATING, l NAPCO
GRINDING, AND 5 | A —
POLISHING AREA ;
3
2
7
OFFICES

STORAGE AREA

3

\-— EMISSIONS DUCTED TO
KCH FUME SCRUBBER ON ROGF

- e wn @k a0 ow pn

Figure 2-1. Plan view of Carolina Plating facility,
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composition aof the plating sqlution remains constant, the operating
voltage and current vary with each roll that is plated.

2.2 AIR POLLUTION CONTROL

A1l four tanks are equipped with hoods on three sides to capture the
chromic acid mist generated during the plating process. A plan view of
the exhaust system is shown in Figure 2-2. Emissions that are captured by
the exhaust system are treated by a fume scrubber located on a mezzanine
adjacent to the plating area. The scrubber 1s a double packed-bed type

“manufactured by Napco, Incorporated (Model No. MA-101). Each bed contains

30 cm (12-inches) of polypropylene packing. The beds are sprayed
continuously with water, which drains into a holding tank and is
recirculated through the scrubber. The holding tank is flushed and filled
with clean water about 3 times a day. The.spent liquid is either used as
make-up solution for the plating tanks or is treated on site in a
wastewater treatment system.

The scrubber also contains a mist elimination stage for the removal
of water droplets entrained in the exhaust gas stream. This stage
consists of a "Chevron-type" arrangement of baffles that changes the
direction of gas flow four times at 30°-angles. The entire scrubbing unit
has a design control efficiency of 96 to 99 percent for the removal of
chromic acid.

The exhaust fan, which is located immediately downstream of the
scrubber, is manufactured by fuall Industries, Incorporated (Model
No. NH-66). The fan is rated at 9.4 cubic meters per second (ms/s)
{20,000 standard cubic feet per minute [scfm]) for air at 21°C (70°F);
however, a gas flow of 4.7 m3/s (10,000 scfm) was measured during the test
series. Exhaust gases exit through a shert stack lecated on the roof.

2.3 PROCESS CONDITIONS DURING TESTING

Process operating parameters such as plating solution temperature,
operating voltage, and operating current were monitored and recorded
during each test run. Copies of the actual data sheets are presented in
Appendix E. Also recorded were descriptions (dimensions and surface area)
and plating requirements (current and plating time) of each individual job
or item being plated during each test run. This information was obtained

2-4
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from log sheets maintained by plant personnel and is also presented 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 period. .

Test run Nos. 1 and 3 were performed without interruption. Test run
No. 2 was suspended at one point because the production rate in the tanks
was significantly lower than normal. Testing was resumed after 1 hour
when the production rate was increased. ‘

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

TOTAL CURRENT SUPPLIED TO TANKS DURING
SOURCE TEST RUNS

Total current, ampere-hours

Test No. Inlet Outlet
1 41,300 42,200
2 50,300 45,900
3 72,400 70,600
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3.0 SUMMARY OF RESULTS

Particulate matter and experimental "mediun volune' tests were conducted at
the inlet and the outlet of the packed-bed wet scrubber controlling chromium
plating tanks No. 1, 2, 3, and 7. Table 3.1 summarizes the testing schedule.

In brief, frem the results of the Method 5 testing, the uncontrolled
emissions from the tanks averaged 0.22 pounds per hour of particulate matter,
0.025 pounds per hour of hexavalent chromium, and 0.052 pounds per hour of
total chramium. The controlled emissions averaged 0.11 pounds per hour of
particulate matter, 0.001 pounds per hour of hexavalent chramiumn, and 0.004
pouwnds per hour of total chramium. The resulting collecticn efficiency of the
wet scrubber was 43.5% for particulate matter, 95.7% for hexavalent chromium,
and 93.0% for total chromium. The "mediun volume" testing results are not
included in the summary of results since this is a screening technique. These
results are discussed separately in Section 3.4.

In the following sections, the results addressed above and additional
results are presented and discussed in detail according to the emission type
and sampling location. The camputer printouts of the emission calculations are
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 detemination of the
associated flue gas flow rates were conducted at both the scrubber inlet and
outlet. The particulate matter samples were initally analyzed using

gravimetric techniques to detemmine the mass of particulate matter. Then the
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samples were further analyzed for hexavalent and total chromium. 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

The scrubber inlet represents the uncontrolled emissions from plating tanks
Ne. 1, 2, 3, and 7. The circular horizontal jinlet duct was only traversed in
one direction during the particulate sampling. The single traverse was
utilized because of the difficulty in gaining access to the duct and because
the very fine acid mist particles present in the duct would be expected to
behave like a gas resulting in a unifomm cross-sectional particle distri-
bution. Prior to the Method 5 testing at the scrubber inlet, a pitot traverse
was conducted along two axes. Since the pitot traverse showed flow rates only
slightly less (1%) than the Method 5 sampling, the Method 5 test data was used
in the calculations and is presented in the summary tables.

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

gas conditions at the scrubber inlet and outlet is presented in Table 3,2. The
volunetric flow rates were fairly consistent and averaged 16,500 actual cubic
meters per hour (582,000 actual cubic feet per hour). The flow rate at the
inlet was approximately 13% lower than the outlet flow rate; this was likely
due to measurement error in the outlet flow rate measurements which were
conducted in nonparallel flow.

The flue gas temperature averaged 28°C (82°F), with a moisture content
of 1.5 percent. The oxygen, carbon dioxide, and carbon monoxide content was
that of air at 20.9, 0.0, and 0.0 percent, respactively. The volunetric flow

rate at standard conditions averaged 15,200 dry standard cubic meters per hour
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{540,000 dry standard cubic feet per hour). Standard conditions are 20°%¢
{68°F), 760 mm Hg (29.92 in. Hg), and dry. The isckinetic sampling rate was
within the allowable range for all three sample rums.

Particulate Emissions — The particulate emissions fram the plating tanks

{see Table 3.3) were variable. The particulate emissions for the inlet rums
averaged 6.37 milligrams per dry standard cubic meter (0.0028 grains per dry
standard cubic foot) and 0.097 kilograms per hour (0.22 pounds per hour).

Hexavalent Chromium Emissions - The hexavalent chromiun emissions for each

test run (see Table 3.3) were consistent with the corresponding particulate
run. They averaged 119, 95, and 127‘milligrams of hexavalent chromiun per gram
of particulate emissions for rumns I-t, I-Z,'and I-3, respectively. The
hexavalent chromium emissions for the inlet tests averaged 0.736 milligrams per
dry standard cubic meter (0.00032 grains pér dry standard cubic foot) and
0.0113 kilograms per hour (0.025 pounds per hour).

Total Chromiumn Emissions - The total chramium emissions for each test rum

{see Table 3.3) were consistent with the corresponding particulate run and
averaged 249, 207, and 260 milligrams of total chromium per gram of particulate
emissions for runs I-1, I-2, and I-3 respectively. The total chramium
emigssions for the inlet tests averaged 1.54 milligrams per dry standard cubic
meter (0.00067 grains per dry standard cubic foot) and 0.024 kilograms per hour

{0.052 pounds per hour).

3.%.2 Scrubber OQutlet

The scrubber outlet represents the centrolled emissions from plating tanks
No. 1, 2, 3, and 7. Some nonparallel (cyclonic or swirling) flow was present

in the scrubber cutlet stack. To estimate the effect of these flow conditions

3-5
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on the sampling data, the angle of misaligmment was determined at each sampling
peint during a preliminary pitot traverse. Application of these angles to the
pitot traverse data resulted in a flow rate about 10% lower than the measured
inlet values. Thus, the flow rate data for each Method 5 test was used in the
calculations and is presented in the summary tables.

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

conditions at the scrubber outlet is presented in Table 3.2. The volunetric
flow rates for the three outlet runs were very consistent. The ocutlet
volunetric flow rate averaged 18,900 actual cubic meters per hour (667,000
actual cubic feet per hour) with a flue gas temperature of 27°C (81°F) ana
a moisture content of 2.0 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 volumetric flow rate at standard conditions averaged 17,600
dry standard cubic meters per hour (621,000 dry standard cubic feet per hour).
Standard conditions are 20°C {68°F), 760 mm Hg (29.92 in. Hg), and dry.
These flow rate measurements are likely to be biased high due to the
nonparallel flow conditions.

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

Particulate Emissions - The particulate emissicns fram the control eguip-

ment to the atmosphere were variable (see Table 3.3) with all runs being within
approximately 20% of the averages. Over all three runs, the particulate emissions
averaged 2.94 milligrams per dry standard cubic meter (0.00128 grains per dry
standard cubic foot) and 0.052 kilograms per hour (0.114 pounds per hour}.

Hexavalent Chromium Emissions - The hexavalent chromium emissions for each

test run were fairly consistent with their corresponding particulate run and

averaged 10.0, 5.9, and 10.8 milligrams of hexavalent chromium per gram of




particulate emissions for runs 0-1, 0-2, and 0-3, respectively. The hexavalent
chromium emissions averaged 0.0255 milligrams per dry standard cubic meter
(0.00001% grains per dry standard cubic feet) and 0.00045 kilograms per hour
(0.000929 pounds per hour).

Total Chromium Emissions - The total chromium emissions were variable (see

Table 3.3) when compared to the corresponding particulate runs and averaged 47,
15, and 40 milligrams of total chramium per gram of particulate for rums 0-1,
0-2, and 0-3 respectively. The total chramium emi;sions averaged 0.095
milligrams per dry standard cubic meter (0.000042 grains per dry standard cubic

foot) and 0.0017 kilograms per hour (0.0037 pounds per hour).

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

The emission rates in units of process rate are given in temms of grams of
emissions per hour per square foot of tank surface area, and in uwits of milli-
grams of emissions per anperaée input to the plating operation. To detemmine
the c¢ollection 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 determine the emissions in terms of
units of the process rate as shown in Table 3.4. The first was milligrams of
emissions per amperage input into the plating coperation. The second was grams
of emissions per hour per square foot of tank surface area. The surface area

of the tank was 92 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)
averaged 43.5 percent by weight for particulate matter, 95.7 percent by weight
for hexavalent chromium, and 93.0 percent by weight for total chromium.

The much greater collection eéficiency for hexavalent chromiun emissions as
compared to particulate emissions is probably a result of one or a combination
of two things: (1)} the sclubility of hexavalent chromium in water, and/or (2)
the measured hexavaient chromiun results at the outlet (which were extremely

low) could be biased low.

3.3 SUMMARY OF ANALYTICAL RESULTS FOR HEXAVALENT AND TOTAL CHROMIUM

The summary of analytical results for the hexavalent chromium and total
chromium 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 chromiun are the results obtained by the EPA
tentative method for "Determmination of Hexavalent Chromium Emissions fram
Stationary Sowrces" and the "EPA Protocol for Emissions Sampling for both
Hexavalent and Total Chromiun" {(see Appendix C). Wwhen, for total chromium
analysis, the table indicates that the sample "residue" was analyzed, then the
values presented for total chromium content are the a sun of (1) the hexavalent
chramiun in the sample filtrate from the extraction of the sample and (2) the
chramiwm 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 chromiun content are fram the direct analysis
for total chramium by Neutron Activation Analysis. A table showing the total
chromiun calculations for each sample can be found at the end of Appendix A of

this report.
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For this testing program, 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.

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.

3.4 SUMMARY OF RESULTS FOR THE MEDIUM VOLUME SAMPLING TRAIN

EPA employed the use of the "medium volume" sampling train during the test
program. This technique is a screening method and was used prior to testing to
obtain an estimate of uncontrolled emissions. The data collected is BéE
intended for the purposes of source evaluation or emissions estimates. The
method was additionally evaluated to determine its ability to collect samples
over a wide variation in stack velocities and to collect samples over an
extended period of time. Tables 3.7 and 3.8 present the data obtained, This
data cannot be compared to the emission data from the Method 5 testing since

was collected at different times and under different process operating

conditions.
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4.0 SAMPLING LOCATIONS AND TEST METHODS

This section descripes the sampling locations and test methods used to
characterize emissions fram hard chromium plating tanks Wo. 1, 2, 3, and 7 at
Carolina Plating Company in Greenville, South Carolina. Two sampling locations
were used in the emission testing program. At each sampling location {one at
the scrubber inlet and one at the scrubber outlet), emissions testing was
conducted for particulate matter, total chramium content, and hexavalent
chromium content. Particulate and chromium sampling was also conducted at both
sampling locatiOns.using the "mediun volume" train under development by John
Brown (EMB). 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 LOCATION A}

Particulate matter, hexavalent chromiun, and total chromium were measured
at the inlet to the packed-bed scrubber controlling emissions from chromium
plating tanks No. 1, 2, 3, and 7 as shown in Figure 4-2. One sampling port was
installed on the side of the horizontal circular duct (36 inches in diameter).
This port was located 20 inches (0.55 duct diameters) upstream of a bend in the
duct to the scrubber and 37 inches {1.03 duct diameters) downstreém fram another
bend. Because of the close proximity of potential flow disturbances, this
location did not meet EPA Method 1 sampling requirements; however, there was no

other location available for inlet testing. For the particulate testing, a
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TABLE

4.1. SAMPLING

PLAN FOR CAROLINA PLATING

Samp1 ing Number
Sample Type Locations of Samples Methods
Particulate matter A, B 3 (M5) EPA Method 5 or MY Train
2 {Mv at A)
1 (MV at B8)
Hexavalent chromium A, B 3 (M5) EPA 5 or MV Train using
2 (Mv at A) Tentative EPA Method
1 (Mv at B) for Hexavalent Chromium
Total chromium A, B 3 (M5) EPA 5 or MY Train using
2 (My at A) EPA Protocal for Total
1 (MY at B Chromium
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single traverse was chosen. This was because of the difficulty in gaining
access to the duct and because the very fine acid mist particles in the duct
would be expected toc have the characteristics of a gas and thus, the
cross-gactional distribution of the particles in the duct should be uniform.
To check the cross-sectional flow distribution at this location, a pitot
traverse was conducted along two axes through the single port. The axis
perpendicular to the sampling axis was traversed by inserting the pitot tube

through the available port at a predetermined angle for a predetermined

" distance, both of which were calculated geometrically.

For the Method 5 testing, (used for particulate matter, hexavalent
chromium, and total chromium determinations), 24 points were sampled, 12 going
into the port and 12 coming out of the port. Each of the 24 points was sampled
for 12 minutes for a total of 288 minutes of sampling per run. Each of the
three runs were conducted to coincide with the sampling at the scrubber outlet
location,

"Medium volume" (MV) sampling, was also conducted at the scrubber inlet.
The two runs were 485 and 735 minutes in duration and were each conducted at a
single sampling point. To avoid interference between the two trains, the MV

sampling was performed so as not to coincide with the Method 5 sampling.

4.2 SCRUBBER OUTLET (SAMPLING LOCATION B)

Particulate matter, hexavalent chromium, and total chromium were measured
at the scrubber outlet as shown in Figure 4-3. Four sampling ports were
installed 20° apart on the 22 3/16" diameter stack extension; however, only
the NW and NE ports were used in this testing program. The ports were located
about 24 inches (1.08 duct diameters} upstream from the stack exit and 64

inches (2.88 duct diameters) downstream from the mist eliminator.

4-5
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For the EPA Method 5 sampling (used for particulate matter, hexavalent
chromium, and total chromium determinations), a total of 24 points, as per
Method 1, were sampled. Each point was sampled for 12 minutes for a total
sampling time of 288 minutes. Because of the potential for cyclonic flow
conditions {which are fairly common at scrubber outlet sampling locations), a
preliminary traverse was conducted to determine the misalignment angles for
egach of the sampling points. The angles measured indicated that cyclonic flow
was present; however, since the emissions were fumes and would be expected to
behave like a gas, testing in the normal manner was considered to be less
biased.

One sampling run was conducted at the outlet location using the MV sampling
train. This run was 735 minutes in duration and was conducted at a single
sampling point. As was done at the inlet location, the MV sampling was

performed so as not to coincide with the Method 5 sampling.

4.3 VELOCITY AND GAS TEMPERATURE

A type S pitot tube and an inclined draft gauge manometexr were used to
measure the gas velocity pressure (Ap). Velocity pressures were measured at
each sampling point across the duct to determine 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 calibrated Palmer bimetallic coil

thermometer.

4.4 MOLECULAR WEIGHT
Flue gas composition was determined utilizing procedures described in

Method 3 of the Federal Register.* A bag sample was collected during each

particulate test run. The bag contents were analyzed using an Orsat Gas

Analyzer.




4.5 PARTICULATE MATTER

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

particulate grain loading at locations A and B. All tests were conducted
isokinetically by traversing the cross-sectiocnal 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. A sampling train consisting of
a heated, glass—lined probe, a heated 79 mm (3 inch) diameter glass fiber
filter (Reeve Angel), and a series of Greenburg-Smith impingers was enéloyed
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 acetone rinse and the particulate cauwght on the filter media were dried at
roamn temperature, the water rinse was taken to dryness in an oven; all three
were then desiccated to a constant weight, and weighed on an analytical
balance. Total filterable particulate matter was detemmined by adding these
three values.

The "mediun volume' (MV)} sampling train was alsoc used to measure
particulate matter at locations A and B. MV sampling was conducted at a single
sampling point. See Appendix C for detailed Method 5 and MV sampling

procedures.

4.6 HEXAVALENT CHROMIUM CONTENT

Hexavalent chromium content was detemined utilizing procedures described
in the tentative EPA Method "Detemination of Hexavalent Chromiun Emissions
from Stationary Sources" (see Appendix C)}. The Method 5 filter catch collected
and weighed for eacﬂ Method 5 run was taken and analyzed for hexavalent
chromiun content using this method. It was also used to detemmine the
hexavalent chromiuw content of the MV sampling train filter catch and the

impinger contents.

* 40 CFR &0, Appendix A, Reference Methods 2, 3, and 5, July 1, 19880,




4.7 TOTAL CHROMIUM CONTENT

Total chramium content was detemmined 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) {(see
Appendix C). Samples collected during Method 5 runs and first submitted for
analysis for hexavalent chromium were then analyzed for total chramium using
this method. The total chromiun content of the MV sampling train filter catch

and the impinger contents were also determined using these procedures.




5.0 QUALITY ASSURANCE

Because the end product of testing is to produce representative emission
results, quality assurance is one of the main facets of stack sampling.
Quality assurance guidelines provide the detailed procedures and actions
necessary for defining and producing acceptable data. One such document used
in this test program to ensure the collection of acceptable data and to provide
a definition of unacceptable data was the EPA Quality Assurance Handbook
Volume III, EPA-600/4-77-027.

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

the testing and analytical procedures produce gquality data.

o Calibration of field sampling equipment (Appendix E).
o Checks of train configuration and on calculations.

o Use of designated analytical équipment and sampling reagents.

In addition, the analytical balance used for filter weighing by Entropy was
audited with Class "S" weights.

Audit solutions prepared by the EPA were used to check the analytical
procedures of the laboratories conducting the hexavalent and total chromium
analyses. Table 5.1 presents the results of these analytical audits. The
audit tests show that the analytical technigques 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 Assurance Handbook.
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TABLE 5.1,

AUDIT REPORT CHROMIUM ANALYSIS

Task No.:

Date samples received:

Sample analyzed by:
Reviewed by: Teter Grohse

RTL -DH

3018

Date analyzed: (p{gq. - (g'[{qd

Date of review:

sSample ug/ml Source of Audit Relative
Number crt®or Cr Sample Value Error, %
C-7¢ | IS0mlnd oFCH%  RAD 149 g imd |~ 0.7 %
(42 (-239 1  JOug of Cr QAD 088 «9 |+ 887%
(G423 C-240 | 45019 of Cr QAD 412.5 w9 |~ 8.3%
5-2




APPENDIX A

TEST RESULTS AND EXAMPLE CALCULATIONS
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PLANT Ciaraling Plating PROBE LENGTH & TYFE 4" Glass
LATE S/19529 MOZZLE 1.0, 0275
SAMPLIMG LOCATION inbat ASSUMED MOESTURE, <% 3
TAMPLE TYPE LR & PART. ZAMPLE BOX NUMBER Y1l
UM HUMEER -1 METER B0 NUFIEER RaCT
OFERATIR F.Clay & P, Sehindler METER aH @ § I
AMBIENT TEMPERATURE S0°F T FACTOR M
BAROMETRIC PRESSURE 29170 FROBE HEATER ZETTING 33
STATIC PRES2URE, [PCs)) -1,600 HEATER BOX SETTING 10°F
FILTER MUMEBER(:) REFEREMCE ap (RS
METER CAL FACTOR 1.005

Trav. Sample  Gas Meter Velogity Oritice  &H Ly Gas Furnp Filter Imp. Exit Stack Leak

Point,  Time Reading Head {in. H20) Meter Ternp.  Mae,  Box Temp.  Ternp. Yarnp. Theck
Ho. (Pt (g Ft) LinH20)  Cezirsd  Actual Deq. FY  UinHg)  GdeqF) {deq F) Eideg F)

/0 186350% - - - - -- -- -
1 032 180 220 0,180 2.0 229 230 "BE £0 20
. 2 124 212230 0.20a0 343 43 6.0 TE 7z 20
MR R 224550 .12 2932 e i 10650 S0 & 20
4 D4g 235000 0130 232 293 102.0 a0 &3 Z2
S a0 298,225 RN 2.3 Z.249 1110 LR £ 23
l I A 260550 0.1350 3.4 3.41 1140 55 B0 a2
7124 T30 0160 355 =] 1160 RN =4 a3
l 2135 295,700 n.1e0 .10 .10 11584 B35 b a4
T t4a 200,040 0123 445 4 45 1120 7.0 i 25
w200 215,300 0,205 459 4 5 1195 Ta B 245
" zaz et Bl ab) 0210 a2 482 1210 75 Gk b

I 12 224 244 B30 215 4.33 493 1210 20 = 25 .
‘ 12 280 35410 o210 422 3.82 1210 TR i i
i1 248 274000 Nz 4.31 4 .21 1205 7.8 50 23
10 200 e S0 0200 4.5 454 12140 75 =3 bt
l 2 a1z 402250 g 412 4.12 1ans .5 59 29
2 224 419775 n47a 4 0 4 .00 1195 =3 ] o5
7338 422,700 o.16g 365 365 t19.0 5D a8 el
l 50 4R 440070 g0 274 2.74 1190 45 SE il
: 5 400 451 965 0125 2.24 2.54 1"yo 4.3 iz 36
3 4.1z 4E2275 0115 261 251 1163 45 7 26
2 424 472775 2100 227 227 1165 4.0 a7 S5
43R 425 0410 2175 597 EROR {163 5.3 bt 25
HEE 3 X 498277 0140 3.20 320 193 3.0 bl i)

FiMAL

OIFF S Ab1s, FUFFE 0 DLIREED 113 e

LX)
0
3
[ ]




FLAMT Carohing Floting FPROBE LEMGTH & TYPE S Glgss
DATE SS16/25 HWOZZLE LD, D275
ZAMPLING LOCATION Inbet ASEUMED MOISTURE, % 05
SAMPLE THPE CREFPART. SAMPLE B MIMBER Vi
FELIN FUMBER -2 METER 20X HUMEER R4CY
OPERATIOR F.Clay & P Schinder METER &4H @ 1220
AMEBIEMT TEMPERATURE TEF CFACTOR hed
EARMMETRIC FRESSURE 29.040 FPROBE HEATER SETTIMG i
STATIC PRESSURE, [PUs)] -1 500 HEATER B0 SETTIMG

FILTER MUMEBER ) REFERENCE ap IS
PMETER C AL FACTOR 1305

Trav. Soraple  Das Meter Yelagity Brifice  aH Dry Gas Fuenp Fiiter Irig . Exit Stack Leak
Point.  Tirme Reading Hiaad {in. HZ0) Meter Termp., Moo, Box Terp. Temp. Temp. Chack
Mo.  (IMin) [Cu L) [inH201  Desirsd  Actual (0eg. F)  findg)  (degF) Cdeg F) (den )
gs0 500220 - -- - - - -~
[ b S11.280 RG] 2 2N TEE 25 b B
2 D24 322350 n.izn S 278 Qz.3 tano B2 74
T DIe XS e a1 2004 204 75 1S 52 T4
4 N4E 246275 D140 333 ERE 1030 115 51 75
5 052 S98.215 0130 312 2z 1130 185 57 75
5tz STR455 0.140 3.38 3.3 1155 1.3 37 TS
7Tot24 SEZATS 0,145 250 .30 115.3 1.7 S5 75
g 126 F95.120 0.1ED .87 387 1180 120 b 6
= B B £ =D R ] 170 412 4142 1195 14.0 33 T
1 200 523652 Q.120 436 435 1200 15.2 =3 T
11 24z BT 052 (ER Y .89 TEQ 295 140 54 T8
1z 224 BZ1.525 0120 4.23 423 106.5 15.0 Sy 21
2 ZAED G S50 0190 4.52 452 1140 15.0 2 a1
it 248 BS540 3120 4.3 3.351 1182 15.3 a1 21
W 2ol SRz 30 0170 4.09 402 1205 42 50 23
31z 705733 0.1a0 326 a2 1225 13.2 31 2t
2 224 T1ETE 01540 £¥ 3 261 1225 1210 ol a2
Y336 730410 00 2.3 2.829 1225 Q.2 3 22
2 242 T4 173 0100 240 Z.40 1210 2.2 52 Pk
S 408 TRZEE0 3.1z0 287 287 119.0 9.5 1 a3
8 4.4z LR G 1A e 28R 1200 130 51 22
CIE el TTAe) a.180 435 435 1215 150 o0 an
2 436 TR0 0,350 352 262 1230 125 S0 21
1 o 482 RA3TE 0090 218 218 1835 75 Sz 20
FINAL
DiFF & a3, 02052 04694 2535 t13 74




FLAMT

Caraofing Plating

FROBE LENGTH & TYPE

St Glass

—_
—

DATE Si1e/e5 MOZZLE 1D, 0373
SAMPLIMG LOC ATION Inket ASEUMED MIHSTURE, & i
SAMPLE TP LR & PART. SAMPLE BOR NUMSER AR
e HUMBER -3 METER BOH HUMEER R&Z7
OPERATOR F.Clay & P. Schindler METER &H @ 1,330
AMBIEMT TEMPER ATURE SDRF LFACTOR M4
EARAMETRIC PRESSURE 29.0z0 FROBE HEATER SETTING 23
STATIC FRESSURE, [Prs]) -1.500 HEATER BN ZETTING
FILTER MUMBER(2) FEFERENCE ap ME A
METER CAL FACTOR 1005
Trav. Sorple  Gos Meter Velosity Orifice  AH Dy Gas Furnp Filtar Ivepe. Excit Shack Lealk
Point,  Time Reoding Hend iin. H20) Fleter Ternp.  Yac.  Box Temp.,  Temp. Termnp. Chek
Ma.  (Min)) (Cuft) (inH20)  Desired  Actudl tBeg. F1 CinHg)  (deq Pl {d2qF) Ledeg F
040 505302 - - -- -- - -
HEA I 2156830 0120 273 2.79 100.5 4.2 B2 75
2 1024 B2e.7I0 EREI 229 328 120 5.2 at= 21
3 D36 239653 D12 283 283 117.3 4.0 a1a] 24
4 048 £51 635 0130 207 307 1185 g0 52 24
S 0AD S64.000  0.140 332 332 1208 52 0 24
£ 112 275270 0120 308 202 121.5 S0 b 25
FE e 280345 .10 332 333 1225 2.1 a6 25
2 135 Q01.145 0150 257 257 1235 e 55 25
T 148 Q14.779 2.170 404 4 24 1241 52 ST 26
o 2.0 g23.180 AR 4.53 452 124 .5 7.0 S5 23
B 212 2943.920 0200 377 4.77 1245 72 =3 23
12 224 959.020 02t 5.01 5.1 1250 7.5 34 &5
1z 240 274.135  0.z210 433 493 1260 TA 55 ]
245 Q2 Qe 0200 474 4.74 10 7z 5% 25
iy 200 1003.040 0180 427 427 126.0 5.3 =% 25
9 312 1016.725 2170 402 4.0z 1250 B0 g4 23
324 1029633 3.1350 354 354 1240 =4 =5 23
T35 1042142 0.140 320 330 1230 2.2 4 g5
B 348 1054115 B30 306 306 225 4.3 T4 53
T 40 10656.070 D130 206 206 1210 4.2 23 25
+ 412 1077.220 RHg 2.99 259 1218 4.2 52 =2
T 424 1022.775 Q120 482 282 1200 4.6 31 25
2 435 1101 487 0150 352 332 1200 33 bk 33
1 442 T4 0120 282 282 1210 42 31 25
FHAL
DiFF S &Y. 07245 DS 2SR 121 24
aA=5




FLANT:

Theta
Dia
Cp

Y
Fhar

Detta H

Vm

tm

Vmi{atd)

V1

Vwi{atd)
YHZO

M¢d

Carcolina Platina Comranvy,

FARTICIHLATE FIELD IATA &%

SAMPLING LOCATION

Napco Scrubber Inlet

MNarpco Scrubber Inlet
Napco Scrubber Inlet

RUN DATE

RN START TIME
RUN FINISH TIME

NET SAMPLING FOINTS
NET RUN TIME, MINUTES
NOZZLE DIAMETER, INCHESD
FITOT TUBE COEFFICIENT
DRY GAS METER CAL. FACTOR
EAROMETRIC FREZSURE. IN. HE.

AVG. FRESZ. DIFFERENTIAL OF

ORIFICE METER. IM. HZOD

VGLUME OF METERELD GAS SAMFLE
DRY ACTUAL CURIC FEET
ORY GAZ METER TEMF.. [EG. F

VOLUME OF METERED GAS SAMPLE
@ DRY =7Th, COND. ., DECF#

VOLUME OF WATER CATCH IN
IMPINGERS & 2IL. GEL..ML

VOLUME OF WATER VAFPOR, SCF*

MOISTURE, PERCENT BY VOLUME

ORY MOLE FRACTION

Greenville.,

2EE.,.Q0

0,275

0. 240

1,005

Q.24

REZULTZ TABULATION

Zoauth Carolina

TEST TEAM LEADER

Q3716735

01
1442

24

0,375

0,240

1.005

27,04

(mantinged next pase)

T Sorrell

. Sarrell

L. Sorrell

OS5/ 16735

1523

1
-—

TEEAL, 00
0,275
Q. 240
1,005
2,02

&L S9E

307,244

121

275,082

24, 2



L
i1

t
1F

Delta P

ar /OSCF

L. /Hre

ORY MILECULAR WT, LB/LR—-MOLE

WET MOLECULAR WT, LE/LE~MOLE

GAT STATIC FRESS.. IN. H2ZO

ARZOLUTE GAZ PREZS. . IN. HG.

GAZ TEMFERATLRE, DEG. F

AVG VELOCITY HEAD, IN. HZOD

FLLIE GAT VELOCITY. FT/ZELC

STACK/DUCT AREA,. SQUARE IN.

GAZ FLOW RATE. DRY SCFM +

GAS FLOW RATE. WET ACFM

FPERCENT ISOKINETIC

METHOD & RESLLTS:

 CATEH, MILLIGRAMS
CONCEN, . GRAINS FER DSCF+
EMIZZION RATE, LBI/HOUR

HEXAVALENT CHROMILM:

 CATCH, MILLIGRAMS

TOTAL CHROMILIM:

CATCH, MILLIGRAMS

1.

0150

7515

10,042

7.1

0. 1443

Ty T
Fapraly

1,012.0
=P
S 40

100,11

ol

O, 0082

Q0. 1é

1
bt

=l.3

Q. 002%

G.22




RLIN NUMEER

FLUE GRS TEMPERATLIRE:

e e e e S P s s — A o S s e o e e b 2o

Deareas Fahrenhetit

[leerees Centisrade

IR FLOW RATES = millions

Actual Cubic Meters/hir
Actual Coubic Feet/hr

Or+v Ztd. Cubic

Orv Std., Cubiic Feet/hr
FARTICLULATE:

Concentration,. ma/dscm

Copcentration, ar/dscf

Emiszsions. ka/hr

Emissians. lbo/hr

HEXAVALENT CHROMIUM:

Concentration. ma/dscm

Concentration. ar/dscf

Emissliaons. ke hr

Emissions, 1b/hr

TOTAL CHROMILM:

Concentrations me/dscm

Concentration, ar/dscet
Emissions, ka/hr

Emissions, 1b/hr

Meters/hr

]

O, 0171
0. A2

O, 0152

( Pt g e S B )
T e

(O.&1643)
{27.570)

(45.190)

0. 0160

Q. 5645

a.014%

O.52464

4,62

G.00217

Q.Q74

0.1

(472, 059)
(0. 20672)
(7.051)

(15.544)

(1,027.4a8%)
(0. 44900)
(15.3214)

(-

12, 762)

|'n

O.01462

QUE77L8

O, 00zEE

Gra Q9%

QL2177

(ZB7,043)
(0.36573)
(12.4480)

(27.266)

(1,713, 252)
(0.745467)
(z25.271)

(57.035)

L
s
i

(v
1]
tj
.

acmh
AcCth
dsomb

dacth

ma/dsem
=T flj‘;l
ka/br

T/ b

ma/dscm
ap /d":l
ka/hr

Y/ ke

ma‘dscm
ar/dscf
ka/hr

1b/hr

— ]



EXAMFLE FARTICULATE TEST CALCULATIONS NO.

Napco Scrubber Inlet

VOLUME OF DRY GAS SAMFLED AT STANDARD CONDITIONE

A e e o o Y Y Y Y —— . i i e b o e . o e St o P o e Sk e T4 e e e A . ot M . oy £

Umistd) = 17.48 % Y # VM # ———moeme— oo e

(4£0 + tm)

i

(29,17 + B.802Z/13.4)
17.64 # 1,005 #3211.772 % ———————mmmeme e =

Vin{std)

it

—— vt s B . L AL e . . e S, T S E W M =) Pt A S M T o i S o S S e Sy g Syt

Vwi(std)

Il

Q.04707 # Vig

Vw{std)

0.04707 # PE.0 = A.4612 SCF

FERCENT MOISTURE, EY VOLUIME. AZ MEASURED IN FLUE GAS

it i P . g Lo A} Sk e e e e e e g M PR S Y Sl S Y M S Tt T o S T Tt it o i bt ot} (i et e . b e v e

4,615 + ZEZ, 083

DRY MOLE FRACTION OF FLUE GAS

i L A ok ok e P ke o o s o e o e o R i e et i e .

4
“+
=%
i
—
i

AH2G/100

=
+
w8
it
—
1

1.67100 = O, v=4

WET MOLECULAR WEIGHT OF FLUE GRS

=
n

i
=
fw
*
X
“+
CL
+
-
od
*
P
T
i
D}

Mz = 22.24 # 0,724 + (0,18 # 1.&) = 28,64 LB/LE-MOLE

I-1

L=CFE




ARSOILUTE FLUE GAZ FPREZIURE

Fe = Phar 4+ Pgo / 13,4

Fe = 2%.17 + ( =1.46 / 132,&6) = 292,05 IN. HG.

AVERAGE FLLUE GAs VELOCITY [Mote: (Delta Plava is sgquare aof ava sq,

(Delta rlava # (440 + ts)
ve = 25,49 # £p # SLRT[————me e e e 3

vs = 35.4% # 0,240 # SHRTL———m—m e e e 1 = 23.7 FT/=ZEC

At .
2¥.05 # 2,464

ORY VOLUMETRIC FLUE GAS FLOW RATE @ STANDARD CONDITIONS

——— e —— —— ———— T " ——— £} it FTr T Aot W bt s o B PR e o e e ok A b e e e Sy smpf . S o T e PP S T o e P i o —

&0 T=td Fsa
Hsd = ———= # Mfd # ve # O # —=—————w— # —rm————
144 ts + 440 Fstd
&0 S22 29,05
fisd = ~-—— % O.934 # 3.7 # 1,012.0 # ————r———w # o ——
144 24 + 460 29,92
Gisd = 7,315 2CFM

WET VOLUMETRIC STACK GAS FLOW RATE @ FLLUE GAS CONDITIONS

L i o P . o e e 2 Mk e e e e P e e e o ot e B

)
w
£
H
i~
o)
.
—
D
¥
F-3
3
ot
~J
-4
-
::_:
(i)
il

10,04% ACFM

FERCENT ISQKINETIC OF ZIAMFLING RATE

T . —— e ——— e . . P s o . P T e AL7Y T T— T vl i | R Mt ok o o o i P b

Fztd 100 (ts + 4460) #* Vmistd)

Ll = v B e e e e
Tstd A0 Fs # vs # Mfd # Theta # Area-nozzle, sa.ft.
2F.92 100 { 24 + 4&0) # 223,033

Kl = ————— B ommer B e

o2E &0 2,05 % 23,7 # Q,F84 % ZEE2.00 # Q,0007&£70

“Z1 = 27,1 %

A-10

cant ]

o o e i st (B e kb Mo e s i . b Ml ik Bl e e S L o S e oy o e o i S St Y e = S S Y T T L % T e L . At ) T — T — diotd i} T T — LAl otk o 7T TP T
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GRAINS FPER DRY =TANDARD CURBIC FOOT
7000 mas
ar/LDECF = ———-——— # o———————
453,502 Vmistd)

FOOo LOLS

ar/DS0F = ————eew F o ——— = Q.

FOUNDZ PER HOUR

Lbh/Hr = &0 / 7000 # or/DECF

LE/Hr AO/T7000 w#

Q. Q033 #

A-11

Q032 or/DTCF
g d
T, 315 = 0,26

LE/HR




FLANT Corating Flating FROEE LEMSTH & TwPE 4" Ghasz
B TE PR b HOZZLE 1D, o121 .
SAMPLING LOC AT IOM Qutlet ASSUMED MOISTHRE , % 2
SAMPLE TYPE M3 SAMPLE BOX HUMEBER
REUMN NUMEBER -1 METER EDX HUMBER RAC 4 '
OPERATCR C. Sarred METER aH @ TR P
AMEIENT TEMPERATURE L FACTOR R4
BARIMETRIC FRESSURE 29150 FROBE HEATER SETTING
STATIC PRESSURE, (Piz)] 2530 HEATER BOW SETTEL .
FILTER MUS-BER{s] REFERENCE ap
METER CAL FACTOR 1.032 l
Trav., Sample  Gas Meter Yalogity Orifice  &H Ory Gas Furnip Fitter Imp. Exit Stock Leak

Point.  Tire Reading Head {in. H20) Meter Terap, Voo, Box Terap.  Ternp. Tamp. Chck

Ho.  (Min.) (L Ft) (nH20)  Desired  dctual (Deq.F)  finHe)  {degF)  [degF)  (deqF) l
My /0 280267 - -- -- - -- -
Hul 120 =] 12010 217 217 R=23) =R 2F
HeZ 240 239 1100 1.730 217 247 1040 2.1 ™ '
e 0 QEF 900 1530 2004 204 1110 7.4 26
M 420 Q15200 1.330 1.92 192 1120 7.5 26
Hws 500 Q24 500 1450 122 1R2 1110 7.2 72 B '
Wi 720 230,200 0.320 0.74 .74 109.0 4.5 a7
W7 240 a5, 500 0.770 .95 0.5 1970 b aT
' 260 -- 1.200 2.23 223 1035 bl a7
i o0 TR Qo) 2250 2.95 295 1120 105 27 l
M1 1200 266 500 2450 210 310 TES it g7
EATAS N e 477200 2.5000 224 329 (R 11 A 27
w12 1440 263,098 24550 335 335 1145 1.3 a4 39 398 '
HE, 040 259 244 -- -- - -- -- - 359,244
ME1 120 295700 1.200 223 2.23 101.3 33 24
MEZ 240 To0E. 500 1522 24 2.4 7.0 9 24
NEZ 360 1018.100 2.000 253 23 1230 2.z 24 l
HES 4210 1027 400 1250 2.2 2.3 1070 a8 o
HET ai3.10 136,300 150 2.07 207 1130 2 2
HMES 20 102 300 1.630 .31 .2t 1083 5 24 .
HET 240 1045300 0.325 0.4 0.4 1330 3.8 24
HES: 260 TS50 1000 2.2 224 235 g 2
MEQ 1080 1066 600 2.400 3 3 1080 8 2
METD 1200 1077 .400 2.450 208 208 [REIR 11 24 I
HETH ey 1082250 2450 3241 24 1145 1 g
HE1Z 1440 1629073 27300 2.01 2.3 1940 104 =)
FIM 4. , 0.145 l
DIFF £ %5, 218080 1.71608 2.243 10e 53

A-12 l




PLANT Carofina Flating FROBE LENGTH & TYPE
BATE SS1E /2 MOZZLE 1D,

SAMPLING LOCATION Tstlat ASSLMED MOISTURE , %
SAMPLE TYFE M3 SAMFLE B MUIMEER
B0 NUMEER n-2 METER BO® MIUUMEER

OPERATOR
AMBIENT TEMPERATLURE
EAROMETRIC PRESSURE

2. Sorral

METER aH @
C FACTOR
FROBE HEATER SETTING

STATIC PRESSURE, [PLs)) 0.5638 HEATER BOX SETTING
FILTER NUMBER(s) REFEREMCE sp
METER CAL FACTOR 1.032
Trav. Sample  Gas Meter Yefocity  Orifice  &H Dy Gos Purap Filter Ienp. Exit Stack Legk
Point,  Tiros Reading Head - Lin, H20) Meter Torap. Yoo,  Box Temp.  Tamp. Temp. Check
Ho.  (Min.) (CuFt.) (in HZQ) Desired  Actual fCeg. F3  CinHg)  (deq.Fd [deg.F) fdeg F)
Hy /0 99,592 - -- - - - -
M1 120 Toazss 2.050 244 244 25 22 75
w2 240 1103 2.000 2.45 245 245 3.2 3
My e 129000 2000 2.46 248 WS B 5
W' 450 138600 2020 23 2.3 ay0 24 75
M S 500 147 200 1.720 21z 2.13 935 75 75
g 2R 153520 0%E60 o .21 225 44 ¥5
N7 240 157900 0260 D22 032 o 23 b=
wwa 5.0 166300 1.730 213 213 ass  TE T3
] 1020 176300 {800 222 242 S 0 20 TS
w10 1200 186.000 2250 278 2.78 ipop 93 73
M1l 1320 197000 2280 292 2uz 1D a3 B 73
M1z 1440 207516 2230 280 220 1opn 95 73 207.3156
NE 240 2077 - -- - - -- - 207.791
HET 120 215000 1.500 .79 1.7% = £.3 73
HEZ 240 225300 1.380 2.2 227 6.0 = 73
HEZ 36.0 274 800 1.200 237 237 1035 24 e
HES 420 244 430 1200 2.29 2.2 0es =N 78
HES 00 253000 1400 1.70 .76 1105 5.2 85 73
HES T2.0 253.000 0850 1.07 107 11040 47 20
MET 240 263200 D730 .91 0.9t 130 45 a0
MES - T4 1650 2007 207 1S T =
MEd ina.n 234500 2200 237 237 t12.5 2 g0
1 O DA 225400 2000 23 23 IRE-RY; 109 a0
MET1 128 oeE03 0 2720 245 345 1145 i1 a0
HE1Z 144D FR263 2780 2.32 352 1is0 112 20
FildaL
DIFF £ VG, 218290 1.724506 2.24 [ 7
TS
A-13




PLANT Carefing Flating PROBE LEMGTH & TYPE 4" Gloss
DATE SA6/85 HOZZLE 1D, RS .
SAHMFLING LOTATION Autlet ASSUMED: MOISTURE, 2.2
SAMPLE TYPE b SAMPLE BN HUMEER
R MUMBER -3 METER B NUBER RACa
OPERATLR £, Sorredl METER aH & 1,922 l
AMEBIENT TEMPERATURE C FACTOR .54
EAROMETRIC FRESSURE 28050 FROBE HEATER SETTING
STATIC PRESSURE, [F(s)] 0.560 HEATER BOx SETTIMG '
FILTER NUMEER{z)} REFEREMLE ap
HETER CaL FACTOR 1052
Trav., Samplke  Gas Meter Yelocily Orifice  &H Dry Gas Pumip Filter frap. Exit Shack Leak l
Point.  Time Feading Haad {in. H20) Meter Temp.  Mas.  Box Temp.  Temp. Ternp. Cheok

o, {iin.) (CuyFt finH20)  Desired  Actunl (Deq.F)  CinHod  (deq ) (deq F)  (deg.F) l
MNE 0/n 1B B22 == - - -- -- --
HEY 2.0 328.200 2.000 2.43 2.43 Q4 0 G5 g2
HE2 24.0 337600 15002 225 225 10335 3 22 .
MEZ %0 246 800 1.250 2.3 2.22 11z0 55 e '
HES 45.0 295.200 1.650 2.08 2.06 1100 g0 22
HES B33 264 002 1500 2.00 2.00 1S 3. 22
HER 720 37.A00 1710 .29 .39 10es 4.0 70 22 I
HET 240 376.400 0560 082 oz 104.5 4.0 g2
HER Q5.0 224,700 1.300 1.25 1.85 102 35 52
HES 020 2 200 2150 256 il 1045 7 s l
METD 1200 405.300 2.280 2497 297 1100 T4 32
MET1 20 416.200 2.500 21z 212 1100 2.0 22
ME12 1440 427 146 2.380 3.24 324 1120 2.0 22 427 146
W a/0 427272 -- -- -~ - -- -- 427272 '
A 1z 4325 .200 1.230 2.9 223 1023 5.1 82
W2 240 445 500 1250 242 242 1950 6.7 54 22
M3 360 456,200 1,850 2.41 2.41 1025 6.7 R I
Mg 4£.0 423 600 1220 237 237 1 5.7 1
MwWS ann 474 000 1.450 1.7 1.73 11 .4 2.3 a0
M/ 720 478 00 0275 024 0.4 055 21 20
M7 g4.0 482,200 0.33 3.4 4 920 32 R l
M2 ] 430,200 1.450 175 175 == Sz £S5 £
Mg 1080 S0 300 1300 2.3 2.3 Q33 53 a0
My 1ix 1200 S10{a0 2200 259 259 S0 71 20 l
XS] 1220 520400 2.250 275 273 5.3 7 a0
w12 144 i3 530 861 2300 2.3 251 955 7.4 20
FittAL '
DIFF £ aVG, 212812 163260 212 102 21

026 l
A-14
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Theta
Dia
e

Y

Fhar

Y

tm

Ym{ztd)

Y1z

Ywistd)

P PN

Mtd

FARTICULATE FIELD DATA &

Carolima Platins Comrany,

RN

RLIN
R

NET

NET

SAMPLING LOTATICON
Marco Scrubber Jutlet

Narco Scocrubber CGutlet

Napco Scrubber Qutlet

DATE

START TIME
FINISH TIME

SAMFLING FPOINTS

RUN TIME. MINUTES:

NOZZLE DIAMETER. INCHES

FITOT TUBE COEFFICIENT

oRY

BAROMETRIC FRESSIIRE. IN. HG.

AVIG.,

VOLUME OF METERED GAZ SAMPLE

ORY

VOLUME OF METERED GAZ SAMPLE
@ DRY S¥0. COND. . USSR

GAS METER CAL. FACTOR

FRESS. DIFFERENTIAL OF
ORIFICE METER, IN. HIO

DRY ACTUAL CURIC FEET

3A% METER TEMP.. DEG.

VOLUME OF WATER CATCH IN

VOLUME OF WATER VAFRUOR,

MOIZTURE,

ORY

IMFINGERS & SIL. GEL..ML

MOLE FRACTION

A-15

RESLLTS

Greenviiles

SCF %

FERCENT BY VILUME

1230
1724
74

t, 131
0. =40
1.022

2P 14

20250

Z21E. 080

105

20T, 724

100, &

4.73%

-
Al o

R

TABULATION

Swuth Caralina

TEZT TEAM LEADER

1.05%
7.0z
. 2A0
2130290
100

2il,210

(caontinued next rase)

C. Torreld

L. Zarrell

e Zorrell

Qo/1&/3%

1517
O

24
232,00
0,121
G.2480
1,032
22T

20120

212.11=




LDelta F

Raw

mg

ar /DSGF

Lb/Hr
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WET MOLECULAR WT. LEB/LB-MILE
GAS FTATIC PREZE. . IM. HZIO
ABSDLUTE GAS FPREZS., IN. HG.
AT TEMPERATURE. LEG. F
AVE VELOCITY HEAD, IN. HZ2O
FLIE GAZ VELOCITY. FT/SEC
STACK/DUCT AREA, STUARE INM.
GAS FLOW RATE. DRY SZ0FM ®
GAZ FLOW RATE. WET ALCFM
FERCENT I[SOKINETIC
METHID 5 RESULTS:
CATCH, MILLIGRAMS
CONCEN. » GRAINS FER DECF3
EMIZSION RATE., LBS/HIUR
HEXAVALENT CHROMILM:
CATEH. MILLISRAMS
TOTAL CHROMIUM:

CATCH. MILLIGRAMS
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Czm.aa | 2.4
ZE L AD 2E L LD
2.7 Quis
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=5 77
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Fo.E TE.m
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RN NIMBER

FLUE GAT TEMPERATURE:

Dearezs Fahrenheit
[lzarees Centigsrade
AIR FLOW RATEZ 2 millions:

Actual Cubic Meters/hr

Actuyal CTubkic Feet/hr

Drv Std. Cubic Metersa/hr

Lrw Std. Cubic Feet/hr
FARTICILATE:
“_E;;;;;;;;;imna ma/dscm

Concantraticon, ar/dscf

Emissicons. ks/hr

Emiszsions, th/hr
HEXAVALENT CHROMILUM:

" Concentration. me/dscm
Concentration, sr/dscf
Emissians, ks/hr
Emiszsians, 1b/hr

TOTAL CHROMIUM:

" Concentration. me/dscm
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Emissicons, 1b/hr
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Column

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 Request
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 mg) - Reported results for total chromium in the sample.
Taken from computer printout of results found in Appendix B.

{Wweight 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 gamples
for NAA {found in Appendix B).

(Aliquot Facteor) - 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 mg) - Total chromium in sample as measured by NAA;
blank value, if any, has not been subtracted ocut. Results are taken from
computer printout in Appendix B or Column C of this table.

(Weight of Residue Analyzed in mg) - 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 mg) - 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, H x C = J.

(Cr+6 in the Filtrate in mg) - 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 mg) - Total chromium in sample; blank value, if any,
has not been subtracted ocut. 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 mg) ~ Total chromium value for the appropriate sample blank, if
any.

{Cr in Sample, Blank Corrected in mg) - Total chromium in sample with value of
sample blank, if any, subtracted cut. Thus, L - M = W,

(Cr Concentration in mg/g) - Chromium concentration in sample calculated by

dividing the total chromium content of the sample by the sample weight:
N%B=POIN€“D=Pa
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FIELD AND ANALYTICAL DATA
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PRELIMINARY VELOCITY TRAVERSE

DATE_ (S #4Y B85

'LOCATION._L, /e #
STACKI1.D. _35.0"

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

29 /7

~ Schid lor

oPERaTORS £~ C /ey
W

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (ap), inHz0 (T,), °F
\-Y VA2 A b
AV LAl .22
3-y s >
4-y EN &5
5.V ' RO €
¢ -y .19 &

7.V 07 g5
A 07 g5
2-v , 0% 5
10V .09 gy
TR . of €5
L2~y 07 123
AVERAGE | , y570 %5

S7TAT/C T — |, ¢ #aO
TRAVERSE VELOCITY |  STAcK
POINT HEAD TEMPERATURE
NUMBER (ap), in.Hy0 (Tg), °F
| -4 07 1)
A ~H /8 gs
3 -H 17 g5
4 - v g5
5 -H R 153
G-/ Ny 53
7-H 6 g5
g-H 18 g5
7 -4 L 205 gy
/0 -1} 2] g
/- H 2l 25
la-H ' 2] 85
AVERAGE
EPA (Du) 233
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AIR FLOW RATE DETERMINATIONS

— L

COMPANY NAME 54/‘0/»/4/ /LA-/'«? rRUN | 5 -/£5-85
=

ADDRESS DATE

MEASUREMENT LOCATION START-FINISH TIME

DUCT DIMENSIONS

BARO. PRESSURE (P_ !

PITOT PROSE 1.D.

DUCT AREA [A] N2

PERSONNEL

IN. H_ STATIC PRESSURE (P_)

IN.H_O
2

PITOT TUBE COEFFICIENT (C_)

— Traverse Times -—

Flue Gas Composition ~ Sampling & Analysis Data

START FINISH .
Sampling Data .
FOINT Ap TEMP. . START STOP .
PORT /PO INT €O, FYRITE pump
t INH 0 O / 2 TIME aas #
Analysis Data
TIME OF <o, o, " 'oz HCOHN,
ANALYSIS READ ING A READ ING B B-A 100-C
AVERAGE AVERAGE
% COZ L 02 %CO'I'NZ
Moisture Data
DRY BULB | WET BULB
PORT T IME DIFF, % H, O
TEMP. F TEMP, F 2
ABSOLUTE STACK GAS PRESSURE, in. Hg DRY MOLE FRACTION OF STACK GAS
e~
- 227 +E~/cso ) / 135] m Mg = 120G/ 200 - -254—
Phar 2 £d
DRY MOLECULAR 'H’EIGHT OF STACK GAS, lb/lb mole
'd'E‘44( ]Enaztzo?ﬂ+[023(7?/+0 )=
\CO % CO M
%2 P a
WET MOLECULAR WEIG"!T OF STACK Gas, 1lb/lb-mole
M, = (2834934 + 038 (/-6 ) =
Md Hfd \H20 Ms
AVERAGE STACK GAS VELCCITY, ft/sec
v, = 85.49 (. 341 ,/(./520)( 25 +460) / (2905)1(CF.cq) =
Ap t I3 M v
P avg ] g ] 8
AVG, DRY VOLUMETRIC STACK GCAS FLOW RATE, scfm
— — ===
Vg )2 s Qgg = 7-353 (?54)(22 r)(/o/51(29951/t_,5 + 460) -

ENTROPY

!d '] A

] s 5 Qsd

WET VOLUMETRIC STACK GAS FLOW RATE, acfm

Qaw=(60/144)(2&7)(/0/8): -

vS A Qaw
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STACK GAUGE PRESSURE, in. H,0

PRELIMINARY VELOCITY TRAVERSE
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OPERATORS _.~ R A - SCHEMATIC OF TRAVERSE POINT LAYOUT
P TeEYE NE
TRAVERSE VELOCITY _ STACK Frow TRAVERSE VELOCITY STACK oy
POINT "~ HEAD TEMPERATURE © POINT HEAD TEMPERATURE :
NUMBER {Apg), in. Hy0 Ty, °F ﬁius-'-‘&’ NUMBER Apg), in.H0 {T), °F /-‘i.dGI;Ce'
I 171.22 | / 9D | 2.3 B[R
2 LLD | a3 k3D L [ 9D | 2.4 @b
3 |20 1 L. (e 3 [50 | =Y ISR G
2/ D.R¥ 1233 Iy | 4 [90 | 2.4 357! qp-
ol [ 6D 2057 W[OS [ Ol D& letigb
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Test Time = cos ¢ {Base Time)

Avg. ap, =(L020 YO er)Z

Company Name (:Z;Q/fuaJ /4%554;L

CYCLONIC FLOW FIELD CALCULATION SHEET

Address

S

Base Test Time

Sampling Location oOu/T L& T

Date §-/5-Z%5

Tester

LPaZz
Average apy

QRY

===

NVIRONMENTALISTS, INC.

B-6

Run # Run #
Sampie
Point Ang1e ¥$;§ Ap cos & (/EP) Ang]e $$;Z Ap cos ¢ (VAP)

{ 30 - .77 /. /2SR

Z 75 Léb L RaL
3 |45 /. 80 - 9487
b 145 0.82 | .6633
5 |45 /6o | 8944
6 O o.- Cf o./

7/ |30 0.37 - 5266

§ 130 Z./C /- 255

94 145 220 |/ 2649
/) 145 3. 50 /. 2229
H |45 2.¢0 | 1.3406
/12| 45 3.50 /3229

1 |45 /.90 -9747

2 |45 /X0 - 9487

5 115 /. goc | .9427

v |35 /. 20 /. 129/

5 145 /GO . 8944
L | 45 . 7S . 6285
0| 45 . =5 .52 44
¥ | 45 Z.2 VALY R
49 145 2.0 /- 2247
/9 | #5 Z2.3 /- 0724
/1 45 32.70 /2G4
/d.| 45 F.0 |sfzeay7
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SAMPLIHG LOCATION

l WLE TYPE

| 'S8 smpmsm CONTENTS ANB ?IATER wnsn oF .
AT : IMPINGERS, CONNECTORS, AND BAcK R

AND BACK HALF OF FILTER HOLDER LT

IMPIHGERS

.+, . EXTRACTION - A

e ACEI'ONE : WASH oF tmpmsaas, counscmns SRR

CONTAINER
ETHER-CHLOROFORM

CDNTAINER RS
BACK HALF SUBTOTAL
TOTAL WEIGHT

S INTIAL WEIGHT "

NET ‘HE]GHT




A s i ettt A

S . .7 ANALYTICAL DATA
C P par Cntormon” @eknime 7 T 0 coments:
- DATE._S-16-9% * L :
SAMPLING LOCATION - ptET
sampLE TYPE M-S |
RUN NumBeR S P X - . L . o
" SAMPLE BOX NUMBER S | : R
CLEAN-UP AN

L 4
Ll JEi RLEN]
= s . -

. "
.

FRONT HALE SRR AP ETRAR " LABORATORYRESULTS . |

,

" ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS) - CONTAINER o
- FLASK, FRONT HALF OF FILTERHOLDER - . . _ .

CONTAINER

P

| FILTERNUMBER ooous%

W5 LTk T L FRONT HALF SUBTOTAL

BACK HALF

-  MPINGER CONTENTS AND WATER WASH OF CONTAINER
. _ [PINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTERHOLDER ~ *. . " * EXTRACTION

ACETONE WASH OF INPINGERS, CONNECTORS, " © CONTAINER
" AND BACK HALF OF FILTER HOLDER
S BACK HALF SUBTOTAL

TOTAL WEIGHT

MOISTURE T

MPINGERS -
FINAL VOLUME ._.L_ml T |
- " INITIAL VOLUME 200 _ nl I . L -
NETVOLUME. 4l m -, - . : . N S

SILICA GEL - e | R I
" FINAL WEIGHT £9%.¢ ¢ g — Co A B
INITIAL WEIGHT S5{. O ¢ g £ ' o -
NET WEIGHT 41.6 ¢ " & TOTAL MOISTURE g l

—

EPA (Bun) 31 - : . L o o

B=~22
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DATE S 1638

. SAMPLING LOCATION _'Lu_
smm.e T‘!PE M =

B

b T

FRONT HALF k

4.\,._-;

i ‘X-
\ACEI'ﬁHE WASH OF nuzzr.s, PRDBE. cvcu:us (BYPASS)
" \FLASK, FRONT HALF OF FILTER HOLDER, -

3

Fn.muumBER' Ooel

withe =

‘i

"+, ETHER-CHLOROFORM

.. MPINGERS, CONNECTORS, AND BACK- _
.EXTRACTID_N' oo

I'IALF OF FILTER HOLDER o

. m\”a‘ ' -\ .
v

r.;.‘.' ey .

" A ETONE WASH OF IMPINGERS, COHNECTORS
AND BACK HALF UF FILTER HDLDER

COHTAINER ‘
BACK HALF SU BTOTAL

o -TOTAL WEIGHT -

g ll'ﬂPlNGERS '
. FINAL VOLUNE' 1«£<__
' INITIAL VOLUME

NET VOLURE

. INITIAL WEIGHT 635
. NET WEIGHT
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"‘--‘_DATE S- n-eb
- SABPLING LOCATION _ OLRET.

" sapLE TYPE M-S

a N numeer € - © L

:"‘, = SAMPLE BOX IIUMBER

FLASK. FRONT HALF UF FILTER HOLDER

FILTER Numssn ) K (.

BACK RALF Y "

C wmmusen CONTENTS AND WATER WASH oF

11;\ HALF OF FILTER HOLDER _ - E_'

.77l &% WPINGERS, CONNECTORS, AND BACK oo

ACETONE. WASH OF IMPINGERS CUNHECTORS
AND BACK HALF OF FILTER HOLDER

. MOISTURE

MPINGERS -

FINAL VOLUME _E,l_‘b_.mr '

*. INMTIALVOLUME S0 S _ml -
'NETVOLI.IME __7.Lm|

SIUCA GEL . -
- FINAL WEIGHT 6‘?2 ‘* L

Acmu-upm Sv® S '
FRONT HALF - ey TR
';-: ' ‘ Y - ...'., - . ': L{ .
) X ACEI'ONE '!ASH oF NOZZLE. PROBE. CYCLUNE (BYPASS), -

"~ FRONT HALF SUBTOTAL

© CONTAINER
" BACK HALF SUBTOTAL

' cou'rmnsn

'.‘A-.,

CONTAIRER

CONTAINER

ETHER-CHLOROFORM

- EXTRACTION -

TOTAL WEIGHT

i: i

g o

" INITIAL WEIGHT LGS ¢

g TOTAL MOISTURE

" NET WEIGHT 276 '3

o EPADU B
Vv .

| B-24

g
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Sweee_moS

L ¢ e
‘ wA_CETUNE EASH OF OZZLE. PRDBE, CYCLDNE (BYPASS],

" CONTAINER ___
ETHER-CHLOROFORM
EXTRAGTION -

ACETONE WASH OF IrﬁP!HGERS. cunnec'mns . * CONTAINER -
. AND BACK HALF OF FILTER HOLDER "

S OATE BSIE-Bs o ot e oy
'SAMPLlnsLocmon QUTWET e

S BACK HALF SUBTOTAL
U TOTAL WEIGHT

mP!NGERS

- FINAL VOLUME
- INITIAL VDLUME
. NET \f!)Llll'I‘lE==

e L

SIUCA GEL .

* FINAL WEIGHT
INITIAL WEIGHT
_NET WEIGHT

. ,a.

O o

“ EPA (Dun 231
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.. SAMPLING LOCATION ___QoTicY
SAMPLETYPE M-S~
RUN NuMBER_S P - © =
" SAMPLE BOX NUMBER '
| CLEAN-UP MAN_ W%

FRONT HALE
FLASK, FRONT HALF OF FILTER uowsa

' FILTER NUMBER booLGU

P el .

., . .- .‘.l'-. 4
. . .
"5

.. BACK HALF

-IMPINGER CONTENTS AND WATER WASH OF
7. MPINGERS, CONNECTORS, AND BAGK

,,,,,,,,

. HALF OF FILTER HOLDER"

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER -

_MOISTURE -

IMPINGERS
FINALVOLUME _2 4% m

" - INITIAL VOLUME _T2O__ ml
' NET VOLUME __&.2.._ mt

. SILICA GEL z
" FINAL WEIGHT "llo ° ¢ g

? \

ACEI'OHE"!IASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

"~ CONTAINER.

CONTAINER e
ETHER-CHLOROFORM -

va .

. ANALYTICAL DATA

" COMMENTS:

[

¢ e i e

LABORATORY RESULTS -

CONTAINER L

FRONT HALF SUBTOTAL

EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

Tro——
TR .
gl -
) %
o

LU S

. ' *
. . ’ a4
. O .
- - - -

TOTAL WEIGHT

" v INITIAL WESGHT &17.0 ¢

NET WEIGHT 33.0 ¢ 2

:~“§PA {Dur) 231
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-PARTICULATE SA.MPLING LABORATORY RESU'LTS

~y

“l;Ién:FRame 'CAg_guNA"PLAT:MG X :
-_f',f-a-f. POLRRNIS S v N . " "_. e T M A
Sampling I.ocat:lon - T I I

DaCe Rec_eived 5! '85 Dat:e Analyzed 5!51 ’QS Reagen: Box(es}
‘RimNamber ... . ez i cpra.
o v_§}.l§ e Slie

i

‘e

.

SUPMARY OF PARTICULATE ANALYSES

(SOOml) 1 (Z_,Eml) Qg (3som1) Q;z"

— N 2ol [ 5=

Reagent:' 1 ( HLO )
l’inal Weight, g. : ;
N 'rared Weighc g.

Water Cal:ch g.!
Reagem: 2 ( )

P

: Siiica ‘Gelz Co , '. S
‘Final Weight, g. ° __©94.6
.Tated Weight, g. . '+ - £66.G

tr

96.Q

| — Legend —-_—

(R 2

'./- Finél Weighl: , Co . RIN.SE - COABINED h
Tare wt. =1 lm&' ,L = Loose Particdate- ! - FRONT HALF Hz_o

Residue mg. o4 | - Filcer "D = Dish RINSE  AND AC,ETUME

L — o | RiNSE _ T
VOlume ml e 200 - R - Rinse .P = Pan .
PRI e M L B o AP R

‘*wae,&-l‘r oF w&TE?.

Final wt. mg. o




|

I‘.A.BORATORY SAMPLE WEIGHT CALCULATION’S

BLINA 'purmue

'Eﬁrmﬁ.#iscn&'”"

ek s Run Number ’

’ Run Date

- . I"I
shis

ez
Sl

NP -~ Sample ID/Container # -

Wt
. + Tare Wt., g.
.. SAMPLE Wr., g.

[

“» Sample ID/Container #

'Tare wto’ g-
SAMPLE WT., g.

la T i..;Sample ID/Container #

~ s .

. Tare Wt.; -

-?‘s;pple‘ID/C6n:ainer 4

L }

{5 -

- TR S

~4.8490

LU 4. 8489

.~ Fuer- 2B

 74.1475
4.1469

ST 1102
138200 . " 7344

" T - - - — T e .
. -7,.‘- o . N ' :

- 77' 1704 E

L

Tare Wt. ¥ g- ;' i - ~':' -14 SJS
"f’smm wr- S 1 L3144
¢ P - o4 )

. 3269

'

. 3223

.
R

L THingE-

20, 9367
./f30 9304

#1130, 86972

130. 6&%47’

”i&iﬁm;zm

- .134 0950
../r34 0940
%134.0613
124.0600

G|

“.
2> Sl

2,
W 2

i
133, 679 AR b

oy

w133 . (0793
#1123 6399
133, 6363

-

.05;7

0340

.0430

. . R
.- . .
+ LT Sl r K . S,
QR Lo . W7
- LN D e

Brr 395

124, 7903
1217899

Brr 1Z24-A

HBQ EMMK

g

170. 424G

170.42

. 0004~

. 0000

"BrR, 123 AA
Bawume TI-2.

BoicDownN

{95. 2184
185, 2083
1185, 2189

185. 2100

R : NTROPY
o s . - . . }
ST . : |EEEEN

' SAMPLE WT., g.

. 0083
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Sampling Location

...‘ o - a

Dal:e Received §' lﬁ Date Analyzed 523] l&_.ﬁ Reagent Box(es)

Rnn Number

 ABSORBED WATER.'_ s-

Tared Weighl: 32
1 i Ual:er Catch, g
ReaLntz 2 C “):
' »Pinal Weighc,‘g.
Tared Weigh:, g.
'~ Wa‘tet- éatch g.

Sﬂ.ica Ge1° _
" Final Weight, g.

Tared: Weight:, g.f N o

©92. 05.3
L ed. . 6o.7_ . 677.0
aae a0
%6 ] [~ 7150

Blank Beaker. # 25

Final Wt. mg._ (y_ﬁg_s

'I‘are wt. ng. I_‘Z_-Lm9 _

Residue mg. o o4
Volume, ml. '

v = oty
L B e
.

. — Legend —-—=
y’- I-'inal Weight
L= Loose Particulate
F = Filter D = Dish
R = Rinse P = Pan |

' Notes and Comments

FRONT HALF H-,_O
RINGE AND Ace-rouE
RINSE -

¥
s

*wae.l-{'f or W*TER-

COMB ?au&E COME(NED
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Run Number '
R.un Date

CPoz

e

‘."'

~.~,'rare Wf.., ge

._..'.\ R e N

SAHPLE ﬂ"t. > g.
RASHES

e

Iare we., g.

SAMPLE WT., g.

S e SRS S Tt s

'Tare Wc., g.
SAMPLE WT., g.

'
'
i

Sample ID/ Container #

. P v‘4
-
- ST [

' Tare W., g.
'SAMPLE WT., g.

‘A

1 s-anrlﬁp].‘réw:inlcdntmai-nér #

p.t ""ff"“" fﬁ [ "» 5

Sample ID/ Conl:raine'r- '

' .23 23?.'2.

73. 2322
_J2.9272

.

_E—W B

P

_56”5601*  ,
6B, . 8599 - . |
.08, 2440 -

. 3050

3159 -

124,
—l24. 1900
*12. 41799

~,_:ﬁﬂf<’“f‘w¢f S |
~—Sample ID/ Container # *—“&MZ_

17

i24. 1'757

_ "*I 2K Ena;"—} 333 © |

U N9.T1Is
1197710

#19. 7356
_i19.7si

#*

rz.z 4152..
122,452
122..74030

122..4007 °

T GM Z 594 ~

L0149

0191

0145

.,,*65.7345
185. 7292

I
|
o S B&R !Z-BX - :
. 0. .
R . Boinown R
i
, 185, 7347

. 0053

. S o R
- -\ - )"- )

v -

=

e
R -4y

S : BN

vmoNMENTAus'm,mr. o
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Sampling Local:ion R

7%AﬂNG !fJf

Date Received Slg gﬁ Date Analyzed 523[ l Reagent Box(es)

kun 'Number .

‘:".‘ i Hater Cal:ch,, g.

RIS Reagent 2 8 "-‘-): " g
f;”"ﬂxlFinal weight g.-f,

»‘Silica gel: 1
~ Final Weight, g.
Tared We:l.ghl:, g

. il

“fABSORBED,WAIEn,jg.l

t
1
3

,fcoupanszn:wnzzn, g,“_ '

. Tare iﬂ:. mg.l S j_z__fmg.

:.-Resldue mg. - 04"

- ..Volume,. ml.

Fa
- A [ ) f . - :
Shaiten 0 0 DTty et s
ﬁaaa: e AR

4

L= Loose Particula:e
"FP-= Filter D-- Dish
- R = Ringe P Pan

S ‘-'—- Legend -

( - Final Weigh:
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L . - ‘_ "+, LABORATORY SAMPLE WEIGHT CALCUI.A'I"IONS

- T -
KPR . e -..' ““o
oy ‘ . .

14-.7"

B ¢ “Planc Name ﬁpdzouua _PLA'RMQ

' Ezrf Ref. # 3018 . |
. Ruu-Nu.mber.‘ L - RIR ~ DIFz ' '" DS_ES

Run Date

Lot

_Sam;:;le IﬁA/.cOnl:ai‘.ner-'# - Tmnﬁ&- 39 - Tumgre - 398 . TwaE - 4or | c

V228646 126, 168 BRI
mz.z% v126. 61 45 ..,1.29 899%

4

e e A
o
k]

V. ,.
¥
{-‘- -

1228626 126. 6158 ) 899
120. [253

25 1240574 - 1468

..
iy

NTE]
ey, e

- '-"".?-,r-
P PR U

g ﬁ; 2.7356 ' 2.8557] | = ?.43“" N
oo .| —Sample ID/Container # -~ [ Ruie: 397 TRue-399 - - -*F?n'u&e'ﬁiqoq.""".".‘ -

. . M .
A, e

,;-,l 120. 3154 “120. 365 20. 5072-
o s W20, 3154 120, 3653 "llzo SO7Z. [
i . - _ v 120, 3163 - 120. 36 8] ' :zo Soidti - '{f'i

‘_ _ " Tare Wt., g. - _l2o. ?.@;z 120, 2547 120.4938 %.

o L
= SAPLE WT., g. . . 0347 <1104 -0237 | ¢ .
Sample ID/Container # - - -
t Tare Wt., g.
SAMPLE WT., g.
. i t
i Sample ID/C-':mt:a-ineré - ' -
P }} L . - X v - B . .
\v: } .
3 . * . S :
B Tare Wt., g.

1 : SAMPLE WI., g.
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OF RESULTS:

T 3mme o

Thimae {'RH:SE - Twer
Tmee ¢ Rinse ~ Tyer

THitees ¥Rnse- Ourer

- v C- .| TimeE BLank , ' : -

FLreet Rinse - OunLer |15,

| Furer. § Russe - Queeer |20
Ruer 1 Ruse - Ourier | 1544
hurewr. # Rinse - TueT GOmg,
Buer. $ Rinse - Tuwer | Y0mg
Ficter, { Ruse - Tueer | S0uq
Faer, ?ACE'fbMG BLRNK
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REQUEST FOR ANALYSIS |

 -RDER #__30(8 . PAGE_2 OF__2Z - . l
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APPENDIX C

SAMPLING AND ANALYTICAL PRCCEDURES
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DETERMINATION OF TOTAL PARTICULATE EMISSIONS

All particulate samples were collected using an BPA 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 - & Palmer bimetallic coll thermometer was used to
monitor stack gas temperature.

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 glass fiber filter (Reeve Angel)} was
used.

Draft Gauge - The draft was measured with an inclined manometer.

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

Metering System ~ The RAC metering system consisted of a vacuum gauge, a
leak-free pump, thermometers capable of measuring temperature to within
1.5% (5°F), a calibrated dry gas meter, and related equipment, to
maintain an isokinetic sampling rate and to determine sample volume.

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




Barometer - An anercid type barometer was used to measure atmospheric
pressures to 0.3 kxPa (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. Glass fiber 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 D-1. The sampling train was
leak-checked at the sampling site prior to each test run by plugging the inlet
to the nozzle and pulling a 50 kPa (15 in. Hg) vacuum, and at the conclusion of
the test by plugging the inlet to the nozzle and pulling a vacuum equal to the
highest vacuum reached during the test run.

The pitot tube and lines were leak-checked at the test site prior to each
test run and at the conclusion of each test run. The check was made by blowing
into the impact opening of the pitot tube until 7.6 cm (3 in.) or more of water
was recorded on the inclined manometer and then capping the impact opening and
holding it for 15 seconds to assure it was leak-free. The same procedure was
used to leak-check the static pressure side of the pitot tube, except suction
was used to obtain the 7.6 cm (3 in.) H,0 manometer reading. Crushed ice was

placed around the impingers to ensure that the temperature of the gases leaving

the last impinger was at 20°C (68°F) or 1less.

*40 CFR 60, Appendix A, Methods 1, 2, 3, and 4, July 1, 1980.
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During the sampling, stack gas and sampling train data were recorded at
each sampling point and whenever significant changes in stack flow conditions
occurred. 1Isokinetic 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 RECQVERY 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 Ho. 2 - Loose particulate and acetone washings from all
sample-exposed surfaces prior to the filter were placed in a glass jar,
sealed, and labeled. Particulate was removed from the probe with the aid
of a brush and acetone rinsing. The ligquid level was marked after the
container was sealed.

Container No. 3 ~ The sample-exposed surfaces prior to the filter were also
washed with distilled water. These washings were placed in a glass jar,

sealed, and labeled. The liguid level was marked after the container was
sealed.

Container No. 4 -~ A minimum of 200 ml of acetone was taken for the blank

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

Container No. 5 -~ 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

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

Container No. 6 = 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. 7 - An unused glass fiber filter was taken for blank
analysis.

Data was recorded on the appropriate sample recovery and laboratory data

sheets.




ANALYTICAL PROCEDURES
The following procedures were used and followed the methods described in

the 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 washings were transferred to a tared beaker,
evaporated to dryness at ambient temperature and pressure, desiccated for
24 hours to a constant weight, and weighed to the nearest 0.1 mg.

Container No. 3 - The 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 No. 4 - 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. 5 - The impinger contents were marked with the sample run
number and saved for chromium analysis.

Container No. 6 ~ The distilled water blank was saved for chromium
analysis.

Container No. 7 = 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 two consecutive readings, with no less than & hours of desiccation
between weighings. Al} analytical data were recorded on the analytical data

sheets,

[¢)

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




DETERMINATION OF HEXAVALENT CHROMIUM EMISSTONS
"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 "betermination 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. All sampling

data were recorded on the field data sheets.

SAMPLE RECOVERY PROCEDURES

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. 1In 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.




type 2 reagent - ASTM Test Method D 1193-77. Solutions were made as follows:

Digestion Solution - 20.0 g of WaOH and 30.0 g anhydrous Na,CO4 were
dissolved in water in a 1-liter volumetric flask, and this solution diluted

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

Potassium Dichromate Stock Solution - t41.4 mg of analytical reagent grade
K2Cr207 was dissolved in water, and this solution diluted to 1 liter
(1 ml = 50 ug Cr+6).

Potassium Dichromate Standard Solution - 10.00 ml of K,Cr,04 stock solution
was diluted to 100 ml1 (1 ml = 5 ug Cr ' °) with water.

Sulfuric Acid - A ten percent (v/v) solution was made by diluting 10 ml Hy S0,
to 100 ml in water.

AAcetone = Same as Metheod 5.
Diphenylcarbazide Sclution - 250 mg of 1, 5-diphenylcarbizide was dissclved

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 involved 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 watch
glass. Using a hot plate, this solution was heated to near boiling with
constant stirring for 30 minutes; it was not allowed to evaporate to dryness.

The solution was then cooled and transferred quantitatively to the
filtration apparatus with water. This apparatus consists of a vacuum unit
constructed of plastic or glass which accommodates a 47 mm diameter, 3.0 um
pore size Teflon filter. The solution was filtered and transferred
gquantitatively to a 100 ml volumetric 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 ANALYSIS
Analysis of the samples involved four basic elements: (1) color development
and measurement, (2) a check for matrix results on the Cr+6 results, (3)

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

Color Development and Measurement

An 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 wolume
to approximately 80 ml. The p# was adjusted to 2 + 0.5 with 10 percent
H,50,, 2.0 ml of diphenylcarbazide solution was added, and this solution
diluted to volume with water. The solution then stood about 10 minutes for
color development. For each set of samples analyzed, an identical aliquot of
reagent blank solution was treated in the same way.

To measure, a portion of the sample was transferred to a 1-cm absorptiocon
cell, and the absorbance read at the optimum wavelength as determined during
spectrophotometer calibration. After each sample measurement, the reagent
blank absorbance reading, if any, was subtracted to obtain a net reading. If
the absorbance of the sample exceeded the absorbance of the 100 ug cxt
standard as determined during calibration, the sample and the reagent blank
were diluted with egqual volumes of water.

Check for Matrix Effects on the Cr+6 Results

Since the analysis for crte 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 follews:




Two equal volume aliquots of the same sample solution were taken; each
contained between 30 and 50 yug of Cr+6 (less if that was not possible). One

of the aligquots was spiked with an aliguot of standard solution containing 30

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

readied for measurement as described in the previcus section.

The Cr+6 mass, Cg, in pg in the aliquot of the unspiked sample sclution

was then calculated using the following equation:

As Equation C-1
c. =¢C
s a a -2
t s
Where:
+6 :
C, =Cr in the standard solution, ugqg.
A, = Absorbance of the unspiked sample solution.
A, = Absorbance of the spiked sample solution.

Volume corrections were not required since the solutions as analyzed were
made to the same final volume. When the results of the method of additions
procedure used on the single source sample did not agree within 10 percent of
the wvalue obtained by the routine spectrophotometric analysis, all samples from

the source were reanalyzed using the method of additions procedure.

SPECTROPHOTOMETER CALIBRATION
Calibration of the gpectrophotometer 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
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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 employed to determine the proper
measuring wavelength. For both the blank and a 50 ug CJ:'-"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 absgorbance between

the standard and the blank occurred.

Spectrophotometer Calibration

To calculate the spectrophotometer calibration factor, 0.0 ml, 1 ml, 2 ml,
S ml, 10 ml, 15 ml, 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,

K was calculated using the following equation:

cf
Equation C-2
K, =5 A, + 28, + SA5 + 108, + 15A5 + 20A,
2 2 2 2 2 2
Ay + Ry + Ay + Ry + Rg + BAg
Where:
K, = Calibration factor.
A, = Absorbance of the 5 ug Cr+6 standard.
A, = Absorbance of the 10 ug Cr+6 standard.
Ay = Absorbance of the 25 ug Cr+6 standard.

A, = Absorbance of the 50 ug Cr+6 standard.
Ag = Absorbance of the 75 ug Cr+6 standard.

Ag = Absorbance of the 100 ug Cr+6 standard.

c-12
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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 peint
was from the theoretical calibration line. To maintain guality control, it was
assured that these concentration values did not differ from the actual concen-
trations (i.e., 5, 10, 25, 50, 75, and 100 Hg Cr*®) by more than 7 percent

(to be determined) for five of the six standards.

N

EMISSION CAILCULATIONS
All emission calculations were done retaining at least one extra decimal

figure beyond that of the acquired data. Figures were rounded off after final

calculations.

Total Cr+6 in Sample

The total ug Cr+6 in each sample, m, was calculated as follows:

100 K, AF Equation C-3

Va

Where:
100 = Volume in ml of total sample.
A = Absorbance of sample.
F = Dilution factor (required only if sample dilution was needed to
reduce the absorbance into the range of calibration.)
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.

+6

Cr Emission Concentration

6

The Cr*° concentration in the stack gas, Cg (g/dscm), dry basis,

corrected to standard conditions was calculated as follows:

g = (107%q/uq) (v, iay) Equation C-4

Isokinetic Variation, Acceptable Results

Isokinetic variation and acceptable results were calculated as described

in Method 5.




-

———

DETERMINATION 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 Distribution) 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," dated February 22, 1985.%*

SAMPLING APPARATUS

The sampling train used in these tests were the same as for the Method 5
tests. No 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 gize 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.

**For Chromium Screening Study ESED No. 85/02 and 85/02a, U. S. Environmental
Protection Agency, Emission Measurement Branch, Research Triangle Park,
North Carclina.
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SAM?LE PREPARATION

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

itemg were also required:

Analytical Balance ~ To determine weight of material submitted for total
chromium analysis to within 0.1 mg.

Polyethylene Sample Vials - Five (5) ml size to contain samples submitted
for total chromium.

Teflon Spatula - To assist in sample transfer,

Teflon Gloves - To be used for sample handling.

Preparation of Sample Vials

For use in the analytical phase, sample vials were prepared in the
following manner. All vials were initially cleaned with soap and water, rinsed
with tap water, soaked for 48 hours in a rinse solution of 1 te 1 (v/v) water
and concentrated nitric acid, and finally rinsed with deionized-distilled
water. After the vials dried, each was marked on both sides with the

appropriate sample identification number using a permanent pen (water
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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 sample was analyzed for hexavalent chromium by the

EPan cr'®

Method described in the previous section. The sample residue
{particulate filter, filtration filter and insoluble materials) for eacﬁ 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 portion of
the filter catch {approximately 4-5 grams) were taken, weighed to the nearest
0.1 mg, and transferred to alsample 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 vial,

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 wvial,

All samples were analyzed for total chromium in terms of Ug of total

chromium per sample vial.

Preparation and Analysis for Liquid Process Samples

Initially, a representative portion of the ligquid process sample was

6 method. For total chromium

analyzed for hexavalent chromium by the EPA crt
analysis, a separate representative sample (2.0 ml aliquot) that contained
greater than 1 yg/ml of total chromium was transferred to a sample vial for

analysis. wWhen the liquid sample was below 1 ug/ml concentration, a
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representative sample was concentrated and then a 2.0 ml aligquot transferred
to a sample vial for analysis. Representative portions were taken according
to EPA Method 160.2 (EPA-600/4-79-020, March 1974). No sample hlank 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 vial and
containing 3 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 gecond 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 technique that would not provide chromium contamination, until
all material passed through the screen. The sample was then thoroughly mixed

and a representative sample taken. Wo sample blank was required.
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For sludge process samples, the entire sample 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 necessary to select the proper sample irradiation time and
strength. When possible, all samples were added to the sample vials in amounts
that ensured the mass of chromium éer sample was between 10 Ug and 5,000 uUg.
When the total chromium value was not known, samples were prepared so that each

sample vial contained between 5 ug and 100 pg of hexavalent chromium. These

. procedures were followed to allow all known value samples to be irradiated at

the same time and strength.

When the sample concentration was unknown or possibly could have exceeded
5,000 ug of total chromium, such was noted on the sample log sheet. A
preliminary run on the material was then made to estimate the sample
concentration.

When ligquid process sample or the 2.0 ml aliquot of the filtra£e from the
hexavalent analysis were below the 10 pug 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 ¥NAA, 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 radioisotopes produced in a sample matrix by neutron irradiation.

Quantitative analysis is obtained by comparing the x- or gamma-rays of the

sample with the number determined for a standard that has been subjected to the

identical irradiation.

The samples (prepared as described) were heat-gealed in the 25 ml
polyethylene vials. Chromium standards were similarly sealed in identical
vials. Sets of samples and standards were irradiated for a predetermined
neutron fluence. They were then allowed to radiate for a minimum of 10 days
prior te 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 g of chromium for the

sample.

CALCULATIONS

Particulate and chromium emissions and concentrations were calculated as

degcribed below.

Emission Calculations for Particulate and Hexavalent Chromium

Particulate and hexavalent chromium emissions were calculated as described

in the EPA Cxr*® Metnod {see previous section).

Emission Calculations for Total Chromium

The total chromium emissions, C5 (pg/dscm), were calculated as follows:

Cg = lmp - m) + (my) / Yigea Equation C-5

[EE——— ]



Where:
Cs = Stack gas concehtration, g/dscm.
m, = Mass of Cr in each particulate residue sample, Hg.
my, = Mass of Cr in each particulate residue blank, pg.
m, = Mags of Cr in filtrate solution (Cr+6) minus blank, ug.

vm(std) = Yolume 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 sclid process samples, C_ (ug/g), was

o]

calculated as follows:

Cq = (mg = mb)/wt Equation C-6
Where:

bo = Concentration of chromium in process sample, ug/g.

mg, = Mass of Cr in process sample, Mg.

m, = Mass of Cr in blank sample (if applicable), ng.

wt = Weight of sample analyzed, q.

Calculation of Chromium in Liquid Process Samples

The chromium concentration in ligquid process samples, Cqy {pyg/ml), was

calculated as follows:

Cy = (mg/2) (Ve/V5) Equation C-7
Where:
C; = Concentration of chromium in liquid sample, ug/ml.
m, = Mass of Cr in ligquid process sample, Ug.
= 2.0 ml aliquot analyzed.
Ve = Final volume if a sample is concentrated, ml.
vy = Initial volume of sample concentrated, ml.
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DETERMINATION COF PARTICULATE EMISSIONS USING THE
MEDIUM SAMPLE VOLUME SCREENING TECHNIQUE

Particulate emissions were estimated using the medium volume screening
technique. This particulate screening technique is similar to the sampling and
analytical procedures of EPA Method 17. The major differences are itemized

below. The system sampling train:

{1) can sample at a rate of six times Method 17;

(2) can be easily operated by one person at a reduced cost;

(3) requires less experience to operate than the Method 17 sampling train;
(4) monitors the flow rate of the sampling system at stack conditions;

{S) dees not have a flow totalizing system (dry gas meter);

(6) does not condense out the water vapor or determine moisture content;
and

(7) can traverse the stack, but is generally operated at a single point of
average velocity.

The screening technique is still undergoing methods evaluation, but is

hoped to have a reproducibility of about twice that of Methods 5 or 17 (+ 20%).

SAMPLING APPARRATUS

The sampling apparatus, which was assembled by EPA personnel, consisted of

the following (see Figure C-2):
Nozzle - Stainless steel (316) with sharp, tapered leading edge and
accurately measured round opening.

Probe - A stainless steel (or other suitable material) probe extension is
used after the filter, which also contains the orificemeter.

Pitot Tube - A type S pitot tube meeting the geometric standards of
Method 2 was used to measure stack gas velocity pressure.

*40 CFR 60, Appendix A, Reference Method 2, July 1, 1980.
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Filter Holder - The filter holder was made of stainless steel and was
inserted into the stack as part of the probe assembly.

Filter - A Schleicher & Schuell (30 mm x 100 mm) fiberglass thimble filter
was used.

Draft Gauge - The draft was measured with an inclined manometer.

Metering System - The metering system consisted of a leak-free blower with
a variable speed motor, a calibrated in-stack orifice, an inclined
manometer, and related equipment. No flow totalizer {dry gas meter) or
condensor is used in this sampling system.

Barometer - An anenoid type barometer was used to measure atmospheric
pressures to 0.3 kPa (0.1 in. Hg).

SAMPLING PROCEDURES

The sampling sites were iéentified (see Chapter 4) and a single sampling
polnt selected at a point of average velocity.

The glass fiber thimbles were conditioned using acid, desiccated for at
least 24 hours to a constant weight, and then weighed to the nearest 0.1 mg on
an analytical balance.

The sampling train was set up as shown in Figure C¢-2. It was leak-checked
at the sampling site prior to each test run by plugging the inlet to the nozzle
and observing the orificemeter.

Prior to testing, the "K" factor (AH = Kﬁp) was calculated based on the
calibration data and preliminary stack data. To start the test, the nozzle was
placed at the preselected point, the blower turned on, and the proper sampling
rate set based on the measured bp multiplied by the "K" factor.

At the beginning and end of the sampling period {which was on the order of
5 to 10 hours to obtain the high volume sample), stack gas and sampling train

data were recorded on the field data sheet. This data consisted of the

following items:




Date and time

AH

AP

Power setting for the variable speed motor on the pump
Nozzle velocity, fpm

Comments

000O0O0O0

Data concerning barometric pressure, stack gas temperature, and stack gas

moisture for each run were taken from Method 5 runs performed at the same

sampling locations on the same days.

Sample Train Calibration

Prior to sampling, an in-stack orifice calibration was performed. This
type of calibration uses a calibrated dry gas meter placed in the line between
the orifice meter and the blower. The volume of gas passing through the
orifice meter is measured at a particular pressure drop (AH) across the orifice
and a corresponding vacuum at a certain temperature and pressure. This
information is then used to calculate the orifice meter calibration factor
(Km) for a representative set of AH's. The AH and orifice meter calibration
factor (Km) during sampling can then later be used to calculate -the flow rate
and volume of gas passing through the train. The calibration data sheet can be

found in Appendix E.

SAMPLE RECOVERY PROCEDURES
The sampling train was carefully moved from the test site to the'cleanup

area, BSample fractions were recovered as follows:

Container No. 1 = The thimble filter was removed from its holder and
placed in a glass jar. Loose particulate and acetone washings from all
sample-exposed surfaces prior to the filter were added to the filter in
the glass jar. The jar was sealed, labeled, and the ligquid level was
marked.




Container No. 2 - 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. 3 - An unused glass fiber thimble filter was taken for blank
analysis.

Data were recorded on the appropriate sample recovery and laboratory data

sheets.

ANALYTICAL PROCEDURES
The following analytical procedures were used.
Container No. 1 ~ The contents were transferred to a tared beaker,

evaporated to dryness at ambient temperature and pressure, desiccated, and
then weighed to the nearest 0.1 mg until a constant weight was obtained.

Container No. 2 - The acetone blank was transferred to a tared beaker and
evaporated to dryness at ambient temperature and pressure and weighed to

the nearest 0.1 mg until a constant weight was obtained. These data were
used to blank correct the sample.

Container No. 3 - The unused glass fiber thimbhle filter was treated in an
identical manner as the filter in Container No. 1. These data were used as

a quality control check and were not used to blank correct the field
samples.

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 two consecutive readings, with no less than % hours of

desiccation between weighings. All analytical data were recorded on analytical

data sheeta (see Appendix B).
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 Date: 3-21-%S - Nozzle'Iden.: DBIF —0.6" PIA
T47 eriwicE L

Y]
Barometric Pressure. A S

Time  [Fas Meter Vol. ] Gas Meter Temp. | Ah | CVAC
(min.) | (cu. fr) | (°D)  o#fGin. Ky0) (°F) (in. Hg )
o o [IngsT. put/FIN.

3 | sedas.0 2% | 9y | o 7% o S

[ ]
© s ' ) .
PSR- T B LAY R ) P S-S 18 o.% S
o

< STerns 1% . 7Y T 7% . 0.8 ‘g,'“-'."'-f."‘ .

ST [ A A A | (R /D 7t |.$0 $.91 -

: 5 7 ! '7“']. e’ ’ . PR .;.'.""
$ fEemex ooy | Y] <3 7| was | sasii

5.0-':.

STI9%.
< P2
L

Qa 7Y | Y 7.2 rA S <,0

-—.J

. 4
I N°t95- CALLEadTTAS Wt CLReRGLIY T MPCE TR =D

]

=_1_ m WHERE: _ t = sze -mmutes
m t N

. ' T R . o - | :
l m . . Vd Gas leter Volume - dl‘,/ L
] ‘S 19 1 P Gas leter Pressure(Ty?maHy Pb)
lAverage m o T4= Gas leter Temperature + %G =
T s Ry Tm= Orifice ileter Temperatureﬂ-&-f%c 0
T P = Pb - VAC '
A = Gas lnlecuiar Weight (All" 28. 96)
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l - TEST #/
'SOURCE SAMPLING PROGRAM
I ) Process Data Sheet
PLACE: _ Carolina Plating _ DATE: S_Z/??Bs PAGE: _J of _3
' TEST START TIME--inlet: _ /235 TEST END TIME--inlet: (723
out_let. [230 | . outlet: /7274 :
Time .Opérating | Operating
' ((24-h | Tank | Tempera- | voltage, | current, | Job
clock) | No. ture, °F volts amperes No. Notes :
l st 1 | 9 ,; S‘.e. 900. \BS2SWU | - iﬁwbbe; 43«.« /
2 | 3o | 10 | 290 852574 ged 3 fimes d“’
3 o | n ssa5qa| PR 7
. © - o0 2,400 Gnk Ao 2. 18 W
' 7 /34 7.2 4,000 |952493 ﬂm obs&wer /30'»";5 esv‘mw'f&.*
30| 129 5‘ _-_4 700 BS257%
1 2 20 | 9.0 | 2,90 |[852574
| 3 130 /2.0 2,400 \8s257/3
} 1| 134 7z | 4000 lgs24%
1 129 5.4 700 (852576 o
I 1245, - > OFF a7 /240 .
' 3. /30 2.0 . Z2, 400 |BS257/-3
7 /34 7.2 4,000 Bs2498
l 1 129 5. ¢ 700 |6525 76 .
I /200 2 S | > OCE ‘
3 130 | 2.0 2,400 |BS257/-3 |
i 7 1 134 1 22 | 40m (85249
l 2s 1 29 | 5.4 700 |8525%
/31
2 /30 8.0 1,600 |852594 —> START A7 /30§
l 3 /30 j2.0 2,400 |8&sz571-3
7 134 7.2 | #4000 (852498
l "E-"BN‘
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SOURCE SAMPLING PROGRAM
Process Data Sheet

PLACE: _Carolina Plating DATE: s/15/6s PAGE: 2. of 3
TEST START TIME--inlet: 2 TEST END TIME--inlet: /723
. outlets _éi}E_ %0 outlet: _j7zy¥ __L_.
“Time Operating Operating
‘ '(24-h Tank | Tempera- voltage, current, Job l
clock) | No. ture, °F volts amperes No. Notes
| - ' —= (FF 47 1325
1330 | 1 - . 1
! 3 /30 /2,0 2,400 J652_S‘7/-3 .
7 /34 22 4,000 [652498 b
1 1 OFE
135 /30 8.0 /, e |f5z2594 '
3 /30 /2,0 2,400 (#5257/-3
7 I3 7.2 $ 000 Bs2498 .
' 1 - OLF '
1415 2 1320 8.0 /,600 |Bsisg¢
| 3 13/ /12,0 2,400 |gs257/-3] I
7 = DFF AT I3S%
. 1 - OFE l
J44S) 2 OFF AT Ms l
3 3] /2.0 2,400 8525713
7 /34 7.8 4,300 _§Ss2542 > START AT 1420 l
‘/5./5, 1 /129 g1 520 852589 |-—ssrarT AT 1605 l
2 /30 j0.0 5700 852595 > ST AT [44S
3 /32 /2.0 2,400 |65257/-3 l
7 /34 7.8 4 300 852542




TEST *#
SOURCE SAMPLING PROGRAM
Process Data Sheet
PLACE: _ Carolina Plating DATE: __ 5 //s/BS PAGE: 3 of 3
TEST START TIME--inlet: 6235 TEST END TIME--inlet: /723
outlet: _ /2320 outlet: /727 4
Hmé Operatinj Operating |
{{24-h Tank | Tempera- voltage, current, Job
clock) | No. ture, °F volts amperes No. Notes
rs30| 1 | 129 7.7 SDO 4525389
2 /30 /6.0 5,70 |85259¢
3 132 /2.0 1,400 [B5257/-3
7 /34 7.8 4,300 Bs1542
1 129 7.4 0 |BsisH
/oo : : :
2 130 /0.0 5,70 |Bsi59¢
3 32 /2.0 | 240 |B5257/-3
7 /24 7.8 4900 Byas¢a
| 1 12
o20 9 7.3 500 (852589
2 ,.o,_;: AT [t
3 NEYE 12..0 2,400 |85157)1-3 * Punging Schtcébeﬂ_
7| /34 2.8 | 430 Prrsh %wd ints HankNo. /.
1 ]2 , B 2.
1900 129 7.3 500 <87 o
2 ' 7 > OF ~
3 /32 /2.0 2,400 |B52573
7 | i34 7.8 4 300 (852542
11! /29 7.2 520 |852589
1730 2 oFF
3 )32 /2. / 2,400 |85257-3
7 /34 7.8 4 400 |BS254Y




TEST Y 2 l

SOURCE SAMPLING PROGRAM '
Process Data Sheet
PLACE: __Carolina Plating DATE: 5//6 /85~ PAGE: /[ of 3 l
TEST START TIME--inlet: TEST END TIME--inlet: 1442 |
outlet: pg=8 outlet: __/77/9 :l
ime Operating Operating
(24-h Tank | Tempera- voltage, current, Job
clock) | No. ture, °F volts amperes No. Notes
oge0 | 1 129 b.3 /,200 |852592 . i
2 > 0~
3 OF B
7 /33 7.9 3,700 |852593 P
| 1 73
0900 129 6.3 200 |8s252
2 > OFF~
3 >~ OF =
4 134 7.9 3,700 552593 h
09/5 9 6.3 /1,200 |8S2S%2 OFE AT NS ll
2 > oF E
3 oF F I'
7 /34 7.9 3, 700 |[8$2593
1
0935 /29 .8 I,goo 8'5'25"}?_1 - STHART AT 935 l
2 OFF l
3 - OFFE
7 /34 7.9 3,700 |£2593 = ocr 4T 935S '
oo | /29 6.7 /,300 |BS2592
2 > OFF '
3 5
OF &
7 > oFF l’
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TEST 2
© SOURCE SAMPLING PROGRAM
_ ‘  Process Data Sheet
PLACE: _ Carolina Plating DATE: ‘S'Z/é',/ﬁ S PAGE: 2 of _3
TEST START TIME--inlet: 090/ TEST END TIME--inlet: (Y2
outlet: _ 48338 outlet: _/4/4
Time : Operating | Operating
1(24-[\ Tank | Tempera- voltage, current, Job
clock) | No. ture, °F volts amperes Na. Notes
1030 1 /29 b.0 | 1,300 |825N2|—> OFF AT 035
2 - 0F S
3 OFE
7 OFE
1100 1 129 .9 /,200 |E52S92|— START AT /0SD ‘ o .:j
2 > OFF
3 »OFF ot
. Tank Mo.7 was blocked donnd
7 /33 - 5, 200 |852593 Chansenven . Vilves are &hmakes,
1 /129 b . < # TEST WAS INTERRUFTED
ES) 68 R /, 200 852572 AT 102 TO 1145 DUE
2 /130 lo. 7 7, 400 85’"7537—2{—:*57#&7 AT 1o | TP tou PRO-
3 ' [ TUCTION RATE
= OFF
7 /32 9.3 3,900 |[B852573
1200 ' ) OFF AT )ysD
| 2 /30 /0.3 7,600  |851559-2
3 OFF
7 = p=F AT 1ISD
1 OFF
1230
2 130 /0. 72— 7,600 BSISSI-2
3 18 /0,8 57000 B5L470 [ S7ART AT j20S
7 /33 s _ 852593 - SrHeT AT f220




7EST * 2
SOURCE SAMPLING PROGRAM ' '
Process Data Sheet
PLACE: _ Carolina Plating DATE: 5, s PAGE: 2 of _3 '
TEST START TIME--inlet: _0do| TEST END TIME--inlet: /4y
outlet: _p2=z2g8 outlet: _ /419
Time Operating Operating .
(24-h Tank | Tempera- voltage, current, Job
clock) | No. ture, °F volts amperes No. Notes l
| 1 ‘ > OF~
/300 2 / 30 Jo, 2 7, Do |8s1s57-2 ' l
3 /129 /o, 8 5 000 ’85’2.47!) l
! 134 9.5 | 540 |8sis93 .
1 . > OFF '
1230 1, 130 0.1 | 7400 |652592) "
3 /3] 0.8 5000 |&z2470
7 134 9.5 5400 852593 l
1 (FF - ABOUT TD LOAD
/400 2 /30 10, 2 7,500 |BS25592] - l
3 /3% /0.8 5 100 | 852470 | '
7 OFF AT 133D
143 1 /30 7.5 2,500 |BS2S1Y |- START AT /35% l
1150
2 /30 /0.0 7, 400 |852539-2 l
3 /32 0.7 S,100 |852470
7 /3¢ 8. ¢4 4 800 1852593 > sTAeT AT %S |
1 /30 7. 2 852514
| /S20 ¥ s 590 l
2 130 16,0 | 7,300 |8S2559-2]
3 132 10.7 5200 85270 l
7 /34 8.4 4 700 |BS2S93
“b-e ‘




SOURCE SAMPLING PROGRAM
Process Data Sheet

[P UD U AU S S ——— - ——

U — e P

TEST “3

 PLACE: __Carolina Plating DATE: = ,//a,/gs‘ PAGE: _/ of 3
TEST START TIME--inlet: 1?15' TEST END TIME--inlet: _ 20)3
, outlet: 517 outlet: /a9 ¢
Fime o 0perat1n§ Operating
(24-h Tank | Tempera- valtage, current, Job
clock) | No. ture, °F volts amperes No. Notes
1 /32, | 7.3 2,52 |gsis74 R o
IS%0 N R -
Z /30 0,0 | 7,300 855592
30 32 10. 1 | s000 82470 il
4 134 £ b #700 |852593
1 o L ' ' o
Lo oI TG Il el
2 /30 /0.0 7,300 [8525532] s
3 /32 0.1 5, /o0 |bs2470
7 124 8 b 4700 {BS2593
! 134 7.2 2,400 | gs2ST4
/0.0 | 7,300 |852557-4
3 | "
1532 101 | 500 |85
7 > O AT 1Lb0S
1 | B¢ 7.2 2,400 | 852514
1700 ‘
2 /30 /0.0 7,400 | 855592
| 3 132 o0l | 5,000 lgsavo
7 > OFF
1 134 7.2 2, 400 55'2_5‘/54 ,
1720 ) 2 > OFE AT 1765
3o /3% 10,4 s, /00 |852470
7 > OFF
B9




T&ES— *3

SOURCE SAMPLING PROGRAM

Process Data Sheet

PLACE: _ Carolina Plating DATE: 5/l BS PAGE: _2 of _3
TEST START TIME--inlet: S 2 TEST END TIME--inlet: 20
outlet: __/5/2 outlet: — j9s=
"l"fme Operating Operating l
(28-h Tank | Tempera- voltage, current, Job
clock) | No. ture, °F volts amperes No. - [Notes |
wo | ! 134 7.2 2,400 |BSZSIY J l
: 2 /30 /0.0 4 S00 |852S20t> STHRT AT /730
3 /32 /0. ] 5500 |8s2y70 '
7 /35_ 7 2 2,00 |8525bYl s <s7meT AT 1730
/830} , 3 -
/30 /0.0 4} WO |B5253% : l
i 19, 1 5,100 |8s2470
7 /133 7.2 2,00 |Bs251y l
1 I34 7.1 2,400 |BS2S/
)90 | | ’ # l
/30 0.4 4700 |8s1530
7 /134 7.2 2,600 |9si504
1 )34 7.2
30| | 2,400 352814 1
/30 {0.0 4 600 | BsrS3 I
3 /32 /0. ] 5,100 |8s2v0
’ /23 7.2 2,600 | A5 256y l
2000. : 134 7.2 2,400 |851s 1y
2 /30 /0.0 4o (852530 l
3 /32 /0. 5,i00 |BS2470 '
’ /3¢ 7.2 2, oo |BSISLY
E~10




I'- . PLACE:

“"SOURCE SAMPLING PROGRAM

Carolina Platfng

' TEST START TIME--inlet:

_Iszs
_ outIet' gsrg:z '

DATE:

Process Data Sheet

PAGE: 3 of

5/le (85

TEST END TIME--1inlet:

20[3
outlet: (IS5 ..

3 I.-

ol

PRI S
3 -
EREhA

[Fime
[(24-h

T&nk

Tempera-

Operating

voltage,

Operating
current,

Job

-~ W N

clock) No. ture, - °F volts amperes No. Notes :
o N BT R et
/30 j0; 0 4,600 | 852534
% 3| B2 gl 5, 100 (85247
7 134 7.2 2, boo |8S2850Y -4
| e
5
N
2
3
7
! )
. 3 F"
7 |

FiEen

LB A R i o T i AT o A 1 T SRR ool T




- SGURCE SAMPLING PROGRAM . l
‘ Job Descriptions
PLACE: _Caroiina Plating DATE: 5/15 l
Dimensions, Current Plate
fn. x in. Surface required, Tank . time, h
Job No. {circ. x length) area, fn. amps No. (in-out)
B5 2498 20 x 30 2,6 00 4000 A ) (DéSS-BSY)
8s2s7¢ $ x 47.5 237. S 200 / 7S min
o (1210~ 1325)
B8s257¢ 21.8 x 81 V167 2,800 A 70 ywin
( 1130 -n_t{o)
8s2571-3 ] Feeder —_- 2,500 3 1. (o%o-z:a@.
2S159¢4 1o x 9.2 1, N2 /, 800 70 mia
(/305-:4::)’
‘2s 92 37.2 x SB 2,160 4,400 7 14 ]l
BS 2543 32,3 x |23 3,984 b, 000 2 70 e
( 1445 - /6oo) I
852589 'Bza.m,,-.ﬁ Sunfil - 500 [ | ald )u.ef‘f
8szss
Eics 3.2 x H‘I Se52 ooo 2 & (1733‘-03?).
l?
E-12 l




- " -SOURCE SAMPLING PROGRAM
j . _ _ N R " Job Descriptions
~ PLACE: _Carolina Plating ~ DATE: ___ 5/16
l : Dimensions, Current Plate
- . " fne xdin. - | . Surface required, Tank time, h
: ' Job No. : (circ. x length) area, fn. amps No. (1n-out)
¥[8ssar |20y« srs I, 824 3,600 7 |2 (o3s-0059)
| I 3525‘9?— 8 «x ..94-.5' i Sl /, 100 /| [0815‘-09)3)“
| ' .35‘2.5.‘9'2- 8 x bﬁf—s a SA /, 300 / | b93s-103S)
' 852593 | 3.4 x 03 | a3,424.9 5, 200 7 | 70 min
o (1040-1150) | "
' . 852592 . B x.(4S Sl ' /, 260 / ! (1050-sv)
Jlesessa-2 | 392 X M4 | 5sm | 7, 200 2 | & (nos-rog)
Jiosen #9560 | 3,294 | 490 |3 |24 (120§ -1205) *
l 852593 | 3.4 I 3, w0 | 5 400 5 0
] ] - (1220 - 1330)
- 852514 26.8 x 45
' 3 /, 206 2, 500 | |1z, (3ss-o0isy)
l 852593 2l zx | 23 s33 4,800 7 | 2 (Hos-re08)
Bs 2564 | 50,2 x 24 /, 208 2,500 7 | o (730- 5330)
l‘85253‘L | 375 %77 | z,89¢ 4,400 z |/ (nso-'llag

CAE-13
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TEST NO. 1--AMPERE-HOUR CALCULATIONS

Time

Clock interval, min Current, Ampere-hours
time Infet OutTet amperes Infet Outiet
1230

10 15 10,000 1,670 24500
1245 '

15 15 7,100 1,780 . 1,780
1300

15 15 7,100 1,780 1,780
1315

15 15 8,700 2,180 2,180
1330 ' .

15 15 _ 8,000 2,000 2,000
1345

30 30 8,000 4,000 4,000
1415 .

30 30 4,000 - 2,000 2,000
1445

30 30 6,700 3,350 3,350
1515

15 15 12,900 3,220 3,220
1530 '

30 3 12,900 . 6,450 6,450
1600

30 30 13,000 6,500 6,500
1630

30 30 7,200 3,600 3,600
1700

23 24 7,200 2,760 2,880

TOTAL - . 41,290 42,240

l1l,JZQG’a%7no
= 4 4&711
RPN )60 2orlL,

Ha, 2408,

9.9 4.

= f/ 5010“‘7"'/-A,

E-14

l
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TEST NO. 2--AMPERE-HOUR CALCULATIONS

Time
Clock interval, min _ Current, Ampere-hours -
_time Inlet Outlet amperes " Inlet Outlet
- 0840 .o ) - . : o o . :
T 0 - 22 - 4,900 0 1,800
0900 : : :
: 14 - 15 4,900 - 1,140 1,220
0915 . . L
: : 20 20 - 4,900 . 1,630 1,630
- 0935 _ L _ . .
- 25 ‘ 25 - .5,000 2,100 2,100
--1000 : :
30 © 30 1,300 650 650
1030
_ ) 30 .30 1,300 650 650
1100 S - _
2 2 6,400 210 210.
- 1145 '
15 15 . 12,000 . 3,000 3,000
1200 . B ) ' ,
- 30 30 7,600 3,800 . 3,800 e
1230 . ] - LT
: ' 30 30 18,000 9,000 9,000 SR
-1300 ‘ . ' ,
30 30 17,900 8,950 8,950
1330 :
30 30 - 17,800 .~ 8,900 8,900
30 19 12,600 6,300 - 3,990
1430 ‘ ‘ : _
12 : o - 19,800 3,960 0
TOTAL _2{347 ) N 50,290 45,900
FU} 290 gepro
= |0, 206
G s ks Y o]
HS, 9000pe n T
= 2Y 2 bope S
H.96 7 A q’ T

© B-15°
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TEST NO. 3--AMPERE-HOUR CALCULATIONS

. i
. '
. ) ;

Time
Clock interval, min Current, Ampere-hours
time Inlet  Outlet amperes Inlet Gutiet
1500 .
- 18 23 19,700 4,920 7,550
1540 -
25 25 19,500 8,120 8,120
1605 :
- 25 25 19,600 8,170 8,170
1630 5 :
. 30 30 14,800 7,400 7,400
1700 '
30 30 14,900 7,450 7,450
1730
30 30 7,500 3,750 3,750 .
1800
30 30 14,600 7,300 7,300 X
1830 L
30 30 14,700 7,350 7,350 ‘
1900 -
30 30 14,800 7,400 7,400
1930 *
30 : 25 14,700 7,350 6,120
2000 . '
13 0 14,700 3,180 ' 0
TOTAL - N 72,390 70,610

’)A, 3‘104!»,:, _
Y. § y = )blﬂflﬂ—r/_i‘

Dot
A ST L))

4.63 4.

. - . .
- - : - . . -
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. TEST PARTICIPANTS AND OBSERVERS
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TEST PARTICIPANTS AND

OBSERVERS

Rame Organization Responsaibility
Dan Bivens EPA, Emission Measurement Branch Team Leader/EPA Task Manager
Frank Clay EPA, Emission Measurement Branch Inlet Meter Box/Data Reduction
Peter SChind;er_ EPA, Emission Measurement Branch Inlet Techniclilan
Candaée Sorrell EPA, Emission Measurement Branch Outlet Meter Box
-Dennis Holzschuh EPA, Emission Measurement Branch Outlet Technician
John Brown EPA, Emission Measurement Branch Cleanup/Equipment/Medium

Barb Dutletsky

Al Vervaert

. Midwest Research Inastitute

EPA, Industrial Studies Branch

F-3

Volume Train
Process Operation Chserver

EPA Task Manager
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