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SECTION 1

INTRODUCTION

IEA was contracted by Monroe Auto Equipment to perform simultaneous inlet and outlet
emissions testing of the South Fume Scrubber at the facility located in Hartwell, Georgia. The
- purpose of the testing was to demonstrate the chromium emission rate to the atmosphere and the
removal efficiency of the pollution control device in the presence and absence of a fume
suppressant in the plating bath.

Testing was performed on 18 - 20th of December 1991, under the direction of Dan Moorehead
of Monroe Auto Equipment. Stack sampling was performed by Chris Johnson, Mark Rousseau,
and Charles Duncan of Industrial and Environmental Analysts, Inc. (IEA) of Research Triangle
Park, North Carolina, and Maxie¢ Jolly of KCH Services. Total chromium analysis was
performed by Research Triangle Institute. Phil Mulrine, a representative of the Environmental
Protection Agency (EPA) Emission Standards Division, was onsite for the duration of the field
sampling effort. He monitored the plating operation during testing and prepared the process
description provided in Section 3.

A summary of the emissions results is presented in Section 2. Process operation and test
conditions are summarized in Section 3. A discussion of the sampling and analytical procedures
is presented in Section 4. Quality Assurance and Control procedures are itermnized in Sectxon 5.
All relevant supporting data is included in the attached Appendices. '

IEA extends it’s appreciation to Ms. Linda Furlough of Monroe Auto Equipment’s Corporate

Headquarters, and Mr. Dan Moorehead and his associates at Monroe’s fac111ty in Hartwell,
Georgia for their assistance and cooperation throughout the test programi.
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SECTION 2

SUMMARY OF RESULTS

Table 2.1 presents a summary of chromium emissions and calculated chromium removal
efficiency for the South Fume Scrubber. The chromium emission rates on all six runs were
below the permit limit established by the State of Georgia of 0.01 pound per hour (4.54 grams
per hour). All volumetric flow rates were corrected to standard temperature and pressure (528°
R and 29.92 inches Hg). Equations and example calculations are presented in Appendix A.
Field sampling and recovery data is included in Appendix B. Laboratory data is included in
Appendix C. Equipment calibrations and field summary logs can be found in Appendices D and
E, respectively. An EPA draft procedure for hard chrome electroplating sampling is included in
Appendix F. The EPA process description is included in Appendix G. Project participants are
listed in Appendix H.

2.1 SOUTH SCRUBBER

Tables 2.2 and 2.3 present a data summary of the individual runs for the inlet and outlet locations
respectively for the fume scrubber. A chemical fume suppressant or foam was added to the
plating solution to inhibit misting. The suppressant was added before runs two (2), five (5), and
six (6). The data presented in Tables 5 1 - 2.3 indicates a lower emission rate on the inlet source
when the foam was added. Addition of the foam suppressant reduced the average concentration
of chromium by a factor of approximately 2.5x. However, consideration must be given to the
process rate (ampere-hours) when evaluating reported concentrations. Slightly lower scrubber
chromium removal efficiencies for the runs with foam are attributed largely to decreased inlet
concentrations. All data is separated and averaged with tespect to this foam addition in the
relevant tables.

Runs Without Fume Suppressant

The average inlet concentration without foam was 26.94 micrograms per dry standard cubic foot
(pg/dscf), resulting in an average mass emission rate of 0.0917 pounds per hour. The average
outlet concentration without foam was 0.32 pg/dscf, resulting in a mass emission rate of 0.0011
Ib/hr. The scrubber efficiency was determined for each run and ranged between 98 and 99%.

Runs With Fume Suppressant
When foam was added, the average inlet concentration was 10.67 pg/dscf, resulting in a mass
emission rate of 0.037 1b/hr. The average outlet concentration with a foam addition was 0.22

pg/dscf, resulting in a mass emission rate of 0.0008 Ib/hr. The scrubber efficiency was
determined for each run and ranged between 96 and 98%.

c:\nirdivireports\985-002.mer 2







TABLE 2.1
SOUTH SCRUBBER INLET AND OUTLET
SUMMARY OF CHROMIUM EMISSIONS

RUNS WITHOUT
FOAM

Run1

Run 3

Run4

AVERAGE

RUNS WITH FOAM

Run?2

Run s

Run 6

AVERAGE

Concentration, ug/dscf 21.57 0.24

Emission Rate, 1b/hr 0.0920 0.0009 99.02
Process Rate, ampere-hour/run 13592 13592

Emission Rate, mg/ampere-hour 6.141 0.063

Concentration, ug/dscf . 29.87 034

Emission Rate, 1b/hr 0.1041 0.0012 98.85
Process Rate, ampere-hour/run 13610 13510

Emission Rate, mg/ampere-hour 6.939 0.083

Concentration, ug/dscf 23.37 : 038

Emission Rate, Ib/hr 0.0792 0.0013 98.36
Process Rate, ampere-hour/run 13619 13619 .
Emission Rate, mg/ampere-hour 5.276 0.090

Concentration, ug/dscf 2694 0.32

Emission Rate, Ib/hr : 0.0917 0.0011

Concentration, ug/dscf 488 0.15

Emission Rate, 1b/hr 0.0162 0.0005 96.91
Process Rate, ampere-hour/run 13603 - 13603

Emission Rate, mg/ampere-hour 1.080 0.035

Concentration, ug/dscf 16.85 0.19

Emission Rate, Ib/hr 0.0579 0.0007 98.79
Process Rate, ampere-hour/run 20199 20199

Ernission Rate, mg/ampere-hour 2.600 0.033

Concentration, ug/dscf 10.27 0.33

Emission Rate, Ib/hr 0.0365 0.0012 926.71
Process Rate, ampere-hour/run 20355 20355

Emission Rate, mg/ampere-hour 1.627 0.056

Concentration, ug/dscf 1067 0.22

Emission Rate, Ib/hr 0.0369 0.0008

c\airdivireports\985-002.mer 3
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2.2 TECHNICAL CONSIDERATIONS

The facility required several modifications to ensure representative sampling. Specifically, a new
PVC stack extension was added to the blower outlet to meet the minimum criteria for distance
from flow disturbances. The total chromium reported (micrograms) for the inlet and outlet on
run six (6) appears to be reversed. After consulting with the contracted laboratory,Research
Triangle Institute, we believe the sample bottles for run six (6) were mislabelled. The reported
results have been corrected for this oversight.

Two blanks were collected and reported to be 6.44 micrograms and ND (non-detectable) for the
inlet and outlet sources respectively. Therefore, the reported results were not blank corrected.

c:\airdivireports\985-002.mer 6

(0







SECTION 3

PROCESS DESCRIPTION

3.1 GENERAL DESCRIPTION

Monroe Shocks in Hartwell, Georgia performs hard chromium electroplating of shock absorbers
of various sizes. The electroplating line consists of a hard chromium electroplating tank along
with several wash and rinse tanks. The plating line is typically operated 5 days per week and
16 hours per day.

The operator loads the shock absorber rods into a carrier at the start of the plating line. The
carrier, which contains six rods, is connected to a conveyor which transports the rods from tank
to tank in the plating line. The first tank in the plating line is the electrocleaner tank. The

purpose of the electrocleaner is to wash the oil from the shock absorber rods. The electrocleaner -

tank is operated at a temperature of 160°F and at a current of 80 amperes. The next tank in the
operation is a rinse tank which removes the electrocleaner from the rods. The rods are then
transported to the reverse etch tank. The reverse etch tank prepares the rod surface for the
electroplating step. The reverse etch is operated at a temperature of 135°F and at a current of

140 amperes. The shock absorber rods are then transported to. the electroplating tank. The -

plating tank contains a chromic acid solution at a concentration of 240 grams per liter (32
ounces/gallon). The plating tank is equipped with heating and cooling systems and is air agitated
to. maintain uniform plating bath temperature and composition. - The plating tank is operated at
a current ranging from 3300 - 10,000 amperes depending on the length of the shock absorber rod.
The tank temperature and current are maintained with electronic automatic control systems.

The chromium emissions from the plating tank are exhausted to a spectra-v 25,000 scrubber
system manufactured and installed by KCH, Inc. The scrubber consists of two sets of chevron
blade type baffles followed by a series of three composite mesh pads. The scrubber is designed
for 800 cubic meters per minute (28,000 cubic feet per minute) which requires a fan with a 60-
horsepower motor for adequate ventilation to ensure plating tank fume capture efficiency. The
scrubber is operated dry but is equipped with a spray system to wash the unit when the pressure
drop across the scrubber increases.

3.2 TEST CONDITIONS

Six emission test runs were conducted at the inlet and outlet of the scrubber to characterize the
overall performance of the scrubber system. Three test runs were perfonmed with the addition
of a foam blanket on the plating tank solution and three test runs were operated without the foam
blanket. Each test run consisted of two hours of sampling time. The plating tank current
setpoint ranged from 6,800 to 10,400 amperes during the test. Since the plating tank current is
directly dependent on the size of the rod being plated, the tank current was dictated by the size
of the shock absorber rod being plated as defined by the plant production schedule. The pressure
drop across the scrubber system did not increase during any of the test runs; therefore, no
washing of the mesh pads was performed.

c\airdivireports\985-002.mer 7
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TEST DATA

Test Run No. 1 Date: 12/18/91 Tank Current - 6800 amperes
® (No foam in plating tank)
Time Tank Temperature Tank Current Tank Voltage
°B (amperes) (volts)
1445 140 6861 6.4
1500 141 6799 6.4
¢ 1515 141 6817 6.4
1530 141 6802 6.4
1545 141 6799 6.4
1600 140 6788 6.4
e 1615 141 6802 6.3
1630 140 6769 6.3
1645 140 6791 6.3
Average 141 6803 6.4
PY Total Amp-hrs - 13,592
* Total Amp-hrs = Z (tank current) x (% hour)
= ¥ (6,799 amp x 0.25 hr) + (6,817 amp x 0.25 hr)...+ (6,791 amp x 0.25 hr)
Test Run No. 2 Date: 12/18/91 - Tank Current - 6800 amperes
° (Foam in plating tank)
Time Tank Temperature Tank Current Tank Voltage
(°F) (amperes) (volts)
1745 141 6828 6.4
1830 140 6821 6.4
® 1845 140 6769 6.4
1900 142 6846 6.5
1915 140 6824 6.5
1930 141 6748 6.4
1945 141 6755 6.4
¢ 2015 140 6795 6.3
2030 141 6842 6.3
Average 141 6804 6.4
Total Amp-hrs 13,603
* Test stopped from 1800-1830 (Process shutdown for break)
® * Added more fume supressant at 1720

* Test stopped from 2000-2010 (Process shutdwon to check plating thickness)

c\airdivireports\985-002.mer 8






Test Run No. 3 Date: 12/19/91 Tank Current - 6800 amperes
(No foam in plating tank)

® Time Tank Temperature - Tank Current Tank Voltage
P (amperes) (volts)

0830 141 6740 6.4
0845 141 6755 6.4
0900 140 6788 6.4

® 0915 140 6839 6.3
0930 141 6784 6.4
0945 142 6839 6.4
1000 141 6824 6.4

° 1015 140 6762 6.3
1030 , 140 6850 6.3
Average 141 6798 6.4
Total Amp-hrs 13,610

¢

Test Run No. 4 Date: 12/19/91 Tank Current - 6800 amperes
(No foam in plating tank)

Time Tank Temperatufe Tank Current Tank Voltage
o (°F) (amperes) (volts)
1145 141 6828 6.4
1200 141 6850 6.3
1215 138 6791 6.3
® 1230 140 6747 6.3
1245 140 6799 6.3
1300 140 6810 6.4
1315 140 6838 6.3
© 1330 140 6813 6.4
® Average 140 6810 6.3
Total Amp-hrs 13,619
@
ct\airdivireports\985-002.mer 9






Test Run No. 5 Date: 12/19/91 Tank Current - 10300 amperes
(Foam in plating tank)

Time Tank Temperature - Tank Current Tank Voltage
(°F) (amperes) (volts)
1645 141 ' 10374 7.3
1730 143 10117 1.2
1745 143 10081 7.2
1800 143 10128 7.2
1815 143 10157 7.1
1830 144 10092 7.1
1845 144 10073 7.1
° 1900 144 10092 7.1
1915 145 10073 7.1
1930 145 10099 7.1
Average 144 10129 7.2
~ Total Amp-hrs 20,199
® * Test stopped form 1705-1725 (Lost power at stack)
* Changed tank current setpoint to 10100 at 1730
* Added more fume suppressant at 1720
Test Run No. 6 Date: 12/20/91  Tank Current - 10000 amperes
(Foam in plating tank)
o Time Tank Temperature Tank Current Tank Voltage
3] (amperes) (volts)
0900 142 10026 7.2
0915 142 | 10022 12
Py 0945 . 143 10044 : 7.1
1000 143 10011 1.1
1015 143 10088 7.1
1030 143 10377 7.3
1045 144 10414 7.3
¢ 1100 144 110436 7.2
Average 143 10177 7.2
Total Amp-hrs 20,355
* Added more fume suppressant at 0940
* Added more fume suppressant at 1030
® * Changed tank current setpoint to 10400 at 1030
c\airdivireports\985-002.mer 10







SECTION 4

SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used in this test are contained in 40 CFR Part 60,
Appendix A (7-1-89 Edition). Table 4.1 presents a summary of the procedures used for the test
program,

The outlet stack gas sampling port location met EPA Method 1 (Sample and Velocity Traverses)
criteria. The number of sampling points and sampling point locations were determined according
to EPA Method 1 procedures. Figure 4.1 details the location of the sampling points tested.

EPA Method 1 criteria for the inlet sampling location could not be met due to insufficient
number of diameters from the ports to the nearest downstream and upstream flow disturbances.
The sampling location used was determined from best engineering judgement, and approved by
the EPA field observer. Figure 4.2 details the location of the sampling points tested.

A preliminary velocity traverse was used to establish sample train operating parameters for the
first total chromium test run. EPA Method 2 (Stack Gas Velocity and volumetric Flow Rate
procedures were followed during each total chromium test run to measure stack gas velocity.’
A Type-S pitot tube was used in conjunction with an inclined oil gauge manometer to determine
the individual velocity head reading at each traverse point, -

Oxygen and carbon dioxide concentrations were determined according to EPA Method 3.
procedures (Gas Analysis for CO,, O,, Excess Air, and Dry Molecular Weight). For the purposes
of this assignment, IEA assumed the molecular weight of air (29.0 1bs/Ib-mole). '

Stack gas moisture contents were measured using the EPA Method 4 (Moisture Content of Stack
Gases) procedures as part of the isokinetic chromium sample train test runs.

Analytical results were reported by a contracted laboratory, Research Triangle Institute, who
determined the total chromium concentrations by ICP (Inductively Coupled Plasma). For a hard
plating chrome process, a total chrome analysis is considered to represent hex-chrome. The
sampling train used is illustrated in Figure 4.3. Initial and final leak check rates, recovery data,
and all train operation parameters from each test run can be found on the field data sheets in
Appendix B. Emission rates were calculated in pounds per hour (Ib/hr). Example calculations
are provided in Appendix A. An EPA draft procedure for sampling and analysis of hard chrome
electroplating is provided in Appendix F.

ci\airdivireports\985-002.mer 11
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FIGURE 4.1
SOUTH SCRUBBER OUTLET
SAMPLE POINT LOCATION
Y
TRAVERSE % OF INCHES FROM .
POINT No. DIAMETER QUTSIDE OF DUCT
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TRAVERSE % OF INCHES FROM
POINT No. DIAMETER OUTSIDE OF DUCT

1 2.1 1.1

2 16 2.8

3 118 48

4 17.7 72

5 25.0 10.1

6 35.6 14.3

7 64.4 25.7

8 75.0 299

9 82.3 " 328

10 88.2 352

11 - 933 37.2

12 979 - 38.9

FIGURE 4.2
SOUTH SCRUBBER INLET
SAMPLE POINT LOCATION

123 4 5 6 7 8 9101112
|| 00 @6 © @ 3075"e e o 00e
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SECTION 5

QA/QC PROCEDURES AND RESULTS

The objectives of a quality assurance/quality control (QA/QC) program is to assure that the
precision and accuracy of all environmental data generated by IEA, Inc. are commensurate with
data quality objectives (DQOs). DQOs are based on a common understanding of the intended
end use(s) of the data, the measurement process, and the availability of resources. Once DQOs
are established, formally or informally, QC protocol can be defined for the measurements.

The data quality objectives in this project are to provide defensible data that can be used for the
determination of inlet and outlet emission rates for scrubber efficiency determination, and
compliance with state emission standards. The final data users will be the Monroe Auto
Equipment, the State of Georgia’s Department of Natural Resources, and the Environmental
Protection Agency.

Two basic concepts used in a QC program are to:

1. Control errors; and
2, Verify that the entire Sampling and Analytical (S&A) method is operating within
acceptable performance limits.

Use of qualified personnel, reliable and well-maintained equipment, appropriate calibrations and
standards, and close supervision of all operations are important components of the QC system.
QC in this test program included the use and documentation of calibrated sampling and analytical
instruments, use of EPA validated methods (EPA 40 CFR Part 60), adherence to established

protocol, method blanks as a check against possible contamination, sample chain-of-custody
documentation, and repeated data calculation and verification.

All of the equipment used was calibrated according to procedures outlined in the Quality
Assurance Handbook for Air Pollution Measurement System, Volume III, EPA-600/4-77-027b.
Actual calibration data sheets are provided in Appendix D.

51. BAROMETER

Barometric pressure values for the testing period were recorded from a calibrated barometer on-
site and verified by phone from a local airport and were corrected for elevation to stack sample
port level (0.01 inches Hg per 10 ft. elevation).

5.2 PROBE NOZZLE
The probe nozzles used in this test were calibrated initially by the manufacturer and thereafter
by the field sampling crew by checking for dimension roundness. This was performed by making

three separate measurements using alternative inside diameters and calculating the average. A

c\airdivireports\985-002.mer 16
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micrometer with a minimum tolerance of 0.001 inch was used for measuring. If a deviation of
more than 0.004 inch is found between any measurements, the nozzle is either discarded or
repaired and remeasured.

53 PITOT TUBES

Each pitot tube used in sampling meets the design specifications for type-S pitot tubes in EPA
Method 2. Therefore, a maximum value baseline coefficient (C,) of 0.84 is assigned to each pitot
tube. Calibration at the manufacturer for pitot face-opening alignment included measuring the
external tubing diameter (dimension D)), the base-to-opening plane distance (dimensions P, and
P,), and the face opening misalignment angles, with all terms as described in Figures 2-2 and 2-3
of EPA Method 2. Pitot tubes were visually inspected at the completion of the test to insure
structural integrity. -

5.4 CALIBRATIONS OF SECONDARY REFERENCE METER AND
METERING SYSTEM

The secondary reference meter equipment arrangement for calibration is shown in Figure 5.7 of -

EPA Method 5. The prescribed procedures were followed. A dry spirometer with a 15 f¢
capacity and + 1 percent accuracy is used as the primary calibrant. The metering system’s pump

is operated for a minimum of 5 minutes at a flow rate of 0.35 cfm to stabilize the dry gas meter

temperature. Leak checks are performed and if satisfactory, triplicate runs at each of no less than
five different flow rates are performed. A calibration curve is prepared and the meter is
recalibrated after 200 hours of operation or annually, whichever comes first. '

The calibration set-up for the dry gas metering system using the secondary reference meter in lieu
of the spirometer is given in Figure 5.5 of EPA Method 5. A leak check of the metering system
before calibration was performed as shown in Figure 5.4 of EPA Method 5. The metering
system’s pump is operated for 5 minutes at an orifice manometer setting of 0.5 inches H,0 to
heat up the pump and system to stabilize the meter inlet and outlet temperatures. Values for the
orifice setting (delta H), wet test meter volume (V,), corresponding dry test meter volume (Vy),
dry test meter inlet and outlet.gas temperatures (ty; and ty,), and time are recorded for the initial
calibration. The ratio of the wet test meter to the dry test meter (gamma) and the orifice pressure
differential that equates to 0.75 cfm at standard conditions (delta H@) are then calculated. A
copy of the calibration is in Appendix D.

5.5 POST-TEST METER CALIBRATION CHECK

A post-test meter calibration was performed on the dry gas meter used during the test to check
its accuracy against the pre-test calibration. This post-test calibration was made using the average
orifice setting obtained during each test run and setting the vacuum at the maximum value
obtained during each test run. These test runs were performed against IEA’s secondary reference
dry gas meter which was calibrated against a spirometer. A copy of the calibration is in
Appendix D.

ci\airdivireports\985-002mer 17
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56 THERMOCOUPLES AND DIGITAL INDICATORS

Thermocouples are calibrated by comparison to an ASTM-3F mercury-in-glass thermometer at
approximately 32° F (ice water), ambient temperature and approximately 212° F (boiling water).
Each thermocouple is calibrated against temperature ranges to which it is typically exposed
during test conditions, and they must agree within 1.5 percent (expressed in °R) of the reference
thermometer throughout the entire calibration range.

Digital indicators are checked by introducing a series of millivolt signal strengths to the input and
comparing the indicator reading with the actual signal strength. Acceptable calibration error must
not exceed 0.5 percent when temperatures are expressed in °R.

5.7 BLANKS

Reagent blanks were provided for total chromium analysis as a check against potential sample
contamination. Samples were not blank corrected.

eairdivireports\985-002.mer 18
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EPA METHOD 5 CALCULATIONS

plant _ MoWKSE AL " Location Sampled So, Scedober Tae™
Date \2.'/\4314\ Run No. ___\ Calc By IM_C..\O\

Dry gas meter calibration factor =Y = _ 1.00%

Volume of gas at meter conditions (ft3) =V, = \02--604
Average meter temperature (°F + 460)°R =Tp = 521.3
Barometric pressure absolute (in. Hg) = Ppar= 320.00

Average orifice pressure drop (in. H30) =AH = 2.55

Vm(std) = Volume of gas sampled at the dry gas meter corrected
to standard conditions (dscf)

Y (17.64)(Vy) (Ppar + (AH/13.6))

V. =
m(std) (T)
D
(Lot )(17.68) (o209 [ (2555 )+(2.85)/13-6]
Vm(std) = : '
( 521.3 )
vﬁ(std) = l05.b5 dsct
Total volume of water collected (mL) = Vg = 32.6
Vwc(std) = volume of water vapor at standard conditions (scf)
Vyc(std) = (0.04707) (Vo) = (0.04707)( 32.6 ) = 1.53
Mole fraction of water vapor = Byg
B = Vwc(std) _ (1.53 )
ws - T
Va(std) ¥ Vwc(std) (165.65) + (V.53 )
Byg = D.DILD

Percent moisture = (100)(BWS) = 100 (D-013)

Percent moisture = .43 , %

Mole fraction of dry gas = MF = 1 - (Byg) =1 - (0.0143)

EPASCALC.SHT
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Method 5 Calculations —2- Run No.

®
Percent 0, by volume dry basis =0, = 20.9 %
Percent €O by volunme dry basis = Cé = D _ %
Percent CO, by volume dry basis = C0, = o) %
, ®
Percent N, by volume dry basis = 100 - (0, + CcO + CO,)
Ny = 100 -~ [( 24)+H( O )+( O )
®
Molecular weight of dry gas (lb/lb-mole) = Mg
My = 0.44 (CO,) + 0.32 (03) + 0.28 (N, + o)
Mg = 0.44 ( o ) + 0.32 (204 ) £ 0.28 ((yav 4+ O )
Mg =_2%%  1b/1b-mole *
Molecular weight of wet stack gas (1lb/1lb~mole) = Mg
Mg = (Mg) (1 - B,,) + 18 (Bys)
Mg = 23.2 34 oole
Percent excess air (%) = % EA
(% 05) - [0.5 (% CO)]J _ ®
% EA = _ X 100
[0.264 (% N3)]1 - (% 0,) - [0.5 (% c0) ]
( ) = [0.5 ( )]
% EA = X 100
[0.264 ( ) Il | ) - [0.5 ( )] ®
% EA =
Average stack temperature ( °F+460). . =Ty = 53 4.3
Avg of sq root of velocity head (in H20)1/2=-\,Ap = 0. %85 °
Absolute pressure of stack gas (in. Hg) =p, = 4.9
note P, = barometric pressure (in. Hg) +
' [gauge pressure (in. H50)/13.6]
Pitot tube coefficient, type s : o= Cp = o"st\
@

EPA5CALC.SHT 5/90



Method 5 Calculations ~3- ' Run No.

Vg = average stack gas velocity (ft/s)

[T
S
s 85.49 x Cp X —_—— X (‘\’Ap)an
Pg X Mg

<
i

(534.3 )
Vg = 85.49 x (0.%% ) x J X (0.2%%)
(29.83) x (28.0%)
Vg = _50.21~  ft/s :
.\ e @)
Area of stack (ft2) 3345 355 > =a = LT 3.0
Testing time (min) _ =0 = V2.0

Volumetric gas flow rate in stack (dscfm) Qsq

Qeg = 60 % (1 - Byg) X Vg X A x (528/Tg) x (Pg/29.92)

: B A Y. 528 24.83
Qzq = 60 x (1 -0.0M3) x (5.22) x ( WY ) x ( ) x (——=)
| 9343 29.92
z5,z24
Qsq = 38358  dsctm
Diameter of sampling nozzle (in.) =d, = 0-23G

Area of nozzle (ft2) = A, = 54.54E-4 (d,)?

A, = (0.005454) (b.23L )2 = __ 0.000304 gt

Isokinetic sampling rate (%) = I

100 Tg[0.002669 Vi, + (Vy, Y/Tp)(Ppy, + AH/13.6)]

60 © Vg P A, _
|oz.bo¥@ _
100 (5342)[0.00267(32.6)+( (106:45) (1002 ) /(521.3) ) ( (3.0 )+(2.55)/13.6) ]

60 (120 )(50-22)( 24.93 ) (0.0005PM)

L. 990

%
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Chromium Calculations ‘ - Run # 1 Inlet

Total Chromium Concentration, ng/dscf

Te = My, / Vumso

Tee = 2914.0/105.697 = 27.57 pg/dsct

Total Chromium Emission Rate, 1b/hr

ERyer = T, (ng/dsch) x Q, (dscf/min) x 1.323 x 107 [ (Ib x min) / (pg x hour) ]

ERpe, = 27.57 x (2.52 x 10%) x 1.323 x 107 = 0.0199 Ib/hour

Total Chromium Emission Rate, mg/ampere-hour

E = ERy, (Ib/hour) x (120 minutes / x-ampere-hours) x (1 hour/60 min) x (453.6 grams/lb) x
(1000 mg/hour)

E =0.0919 x 120/13,592 x 7,560

E = 6.134 mg/ampere-hour
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET
plant g gice k) samploDate /2 /¥ 7/
Sample Location _//c# Recovery Date 2~ [#~ 7/
RunNo.. _Z_ Recovered by A1 /& -
Filter Number(s) </ //4-
/ MOISTURE
Impingers 1 2 _ 3 4 5 6 Sil Gel
Final Volume (wt) 100 L] 110 mid Honl ?({3; \
initial Volume (wt) | /207l | joomd | Z#l 92Y, & .
Net Volume {wt) Vo) 1/ U | £,
[ [ [} . .
Description of impinger water ‘ § / [izé/ _tinal N L, % spent’ L
S ' ! ﬁ/n/ . Sil gel color
Total moisture = (3 2. é a
_ _ RECOVERED SAMPLE
Filter container number(s) ., AL /ﬁ. ' Sealed k/ﬁ
Description of particulate on filter g ﬂ/% )
[ ’ / , .. '
Probe tinse S ' - Liquid level
container no. 1= 5 - \N(_,E’\"_ marked/sealed \l/
Ne O N blank Liquid level _
containerno.  __®\° S e N (51 marked/sealed et
impingér contents .. 4 Liquid level ,
containe/r no. B = & — < -\ W marked/sealed Y
N/A blank Liquid level ,
container no. De 8 @a /\// A marked/sealed W/ A
Samples stored and locked
Remarks
Relinquished by Date
LABORATORY CUSTODY
Received by Date
Remarks
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET o
Plant Mo o Als ot A Sample Date | Z,/ (<4 /)
Sample Location _ So. Sccibber . A\t Recovery Date  \ 2| |€]0\\
Run No. 2 - “ | Recoveredby s/ ®
Filter Number(s) NEA
MOISTURE
Impingers 1 2 3 4 5 6 . SiGel
Final Volume (wt) o .| \ 0o O =2 wB’ e
Initial Volume (wt) | o0 oo O _ o I435. )
Net Volume (wt) 0 o O - ' ix .7
Description of impinger water __ T, ~oe % ' % spent -
Blee ' __Sil gel color B
Total moisture = ' A= g o
RECOVERED SAMPLE |
Filter container number(s) ., / A ' _. Sealed _ N /4
- Description of particulate on filter ' A A : -/
. ‘ : / L
"Probe finse | . ‘ ) iquid level ,
container no. =z -5 - i el | . marked/sd _ '
Ab OXN  blank - . . o - ~ Liquid level L
containerno. - Rl S = n §d marked/sealed i
impinger contents 7. R _‘ Liquid level L ®
container no, 2L = 3_ ~ in (‘6‘% marked/sealed J
A/ OV blank : Liquid level /é{
container no. A JA marked/sealed /{/
Samples stored and locked /_ y o 4
Remarks Y\//_A -
: y 7 X b
Relinquished by /! Date
LABORATQRY CUSTODY
Received by e N o T Dato
Remarks -
' ®
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET
Plant Moncoe A\\;\ o 1 Hect MM Sample Date ( L/ / |
Sample Location _ Op_ Tecbbre Ao\ RecoveryDate i =/ / 4]
Run Ne. 5 Recovered by _—Prf'[ﬁ'}(ﬂ -
Filter Number(s) NIA
MOISTURE
Impingers 1 2 3 4 5 6 . Sil Gel
Final Volume (Wt) | 0.9 flo | % 2032
Initia) Volume (W) | \ <&2 [ e [ ‘Q y
Net Volume {wt) =4 O Y 1.5
Descnptlon of impinger water S L qu\ +ircg 40,0,00 % spent
Mox it Johte sl okay i Sil gel color
Tota) moisture = _:m .5 g
RECOVERED SAMPLE |
Filter Qontain'er number(s) U A | Sealed Mé\
Description of particulate on filter A ;75'!\1 ' -
" ' A
Probe finse o _ Liquid level ~
container no. 2 -S — |n |e,.\ L marked/sealed . ‘
VSN blank . . Liquid level |
container no. Pa L Ca = \ m\(f\ marked/sealed o
impingert contents o Liquid level
container no. Ty e S l AN marked/sealed !/
e DN blank | Liquid level '
container no. A /A marked/sealed  /I/ //\
Samples stored and locked N '
Remarks )\ ﬁ'\
Relinquished by / Date
o LABORATORY CUSTODY
Received by %e/v\& D 2\ \ Date
Remarks

35




2 2 hZ b 7)
h\_.ﬁ ___v.vg _ b T.&. LUl g | oL 9% 71 —

e 27 G

GH LTy —

< z 7 >
S| =T o] e o ooromt— e I A T ey o
2 - | | z T4 20
Zz

ﬁﬁ

< o
7O CTY p—
Zh oV IS g
| Lo G Gy o
NN ST o s

&0 255 5 K
She 1L G

v G
SEIETRNTS
Pousiy sishjeuy R

[
N poulew uopsojog
! £ dOHIIN vd3




i

[

g 7

_ N«w Ag peyoeyD jeeys
h

&

V.LVQ 1314 ONLLSTL NOISSING

Qoh 69

. - 7 2% Eh e O] oLl
s | -1 ¢k Zh v._m._,..__ Tol | 9t 2| ¢b¢ o 157 G \
7 _| nh | )2 DQ\NM [P 7271 Ve WGQ | 2.7 W@..\w ol )
7 — 2 h of | o< _,___.nro_ %% | T L ____.%_ St LED 40 C
g ~ 1 2h| Ok | Bl | cal| £97| O¢[9L0 &2 W&7) << BE
[ ~&er| Fh| X T Gol | +£4 L'Z [<b0 ZVAUYED gb | ¢
a ~ 1%V oh | coZ | b | £ +°Z | heo -5 7 Ho o | @
51 = | G| on| ‘0z |201| &7 9% | wie|[ oV TT 45 | ¢
¢) ~ | zZh v | Qoz. K7 9L 997) <y >
51 - [Zh | % | @2 2 AN Z | ©
T1 - | Zh| %¢ | 192 (9 23 IR ST T
7 — ¥4 ~< | oC 2 T Ll 2h*/ 50 X
g

51



PARTICULATE/CHLORIDE SAMPLE RECOVERY ®
AND INTEGRITY DATA SHEET
Plant Vione ol Ab‘k ™) SampleDate {7 /l 4 / 4 )
Sample Location loded S Serh RecoveryDate  17.];9 /4|
Run No. H ’ Recovered by WMLA ®
Fitter Nurber(s) N /A '
7 = —
MOISTUR
impingers 1 2 3 4 ‘ 5 G- Sil Gel
Final Volume (wt) | | O . wv ] ' 7304 _ i
Iniial Volume W) |_ 1 o0 | 00 | o L _ {7032 7 )
Net Volume (wt) < o 2 ' : - Q.72
Description of impinger water Qov / €otee .y{ v lpen : % spent - o
"'%pe.:t LA T Sil gel color ' e
Total moisture = 3. Z/ g
: RECOVERED SAMPLE _
Filter container number(s) N - Sealed NA o
Description of particulate on fitter ' /\//A ‘ R °
| Probe finse : ) Liquid level
container no. B _o — TN marked/sealed s/ :
MO B\ blank . ' © 7 Liquid level o
container.no, . BL 5 - \,\\é\ _ o marked/sealed Y
Impinger contents ' : Liquid level . g ®
container no. s = f/\ft’j\ marked/sealed |
ey blank - Liquid level -
container no., M VV/ A marked/sealed ”// A
Samples stored and locked . _ .
Remarks I V/ 7“\ ®
Relinquishedby Date
LABORATORY CUSTODY
Received by - % & 1) Date
Remarks
L
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET

Plant MBVESE AT SampleDate ___ | Z J12y o
Sample Location «n, SLRuDR Il UU-{-T Recovery Date__ 11| 14| 9(\
. = \.F !
Run No. 5 . Recoveredby M
Filter Number(s) NIA N
MOISTURE .
: .
Impingers 1 2 3 ' 4 5 6 Sil Gel
~ Final Volume (wt) (o Hokx 2 "}‘:).4)':'(0 -:_ﬁ(,q.f
initial Volume (wi) | 100 oo L. O ] ' @ bl T
Net Volume (wt) 0 5 2 | 3o I X
Description of impinger water __%groe> )  dspentt ol F
wﬂ»\ﬁ% | sigelcolor . pieens
E 6 - .
7 Total moisture = ES S 0 g T owmwd emte®
RECOVERED SAMPLE , _
Filter container number(s) \N / A Sealed ‘ V\//-A
; — 1
Description of particulate on filter ' W/ /.A - !
‘ 1
| Probe ftinse : : ‘ Liquid level
container no. He-5 - ZYA/LE‘T marked/sealed | (\/ »
A O W blank . . Liquid levet . ({ .
container no. b(, 5 *’CN\/M marked/sealed
impinger contents Liquid tevel L/
container no. ' 5 -4 - Ty VAl marked/sealed [
L AQW  plank Liquid level / %
container no. N / A marked/sealed
samples stored and locked / !
Remarks L ,l;\
Relinquishad by V7] - Date
LABORATORY CUSTODY
Received by %‘f =7z 1) Date
Remarks “ _
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET | ®
Plant Mow CeE AL AR we L Sample Date (’Z/ 4 /(‘i !
Sample Location _Tap)( T S EUBRER Recovery Date |- |19 [ )
—
RunNo. o ' Recoverad by _ M\ { ®
Filter Number(s)
MOISTURE
mpingers 1 2 3 4 5 6 __ SiGel
FinalVolume (wt) | 00 .| o | ¥ ™ \ N\ 12532 ] o
' Initial Volume w)l o0 | 0O ) \ _ \ B \. 15% . (.
Net Volume (wt) 9 17 5 N\ \ : ' Z-q Lo
Description of impinger water - ' MK spent '
.Jr\)q.()‘\-\ -C@,g_,\ ' , Sil gel color . o
Total moisture = ' 'Z_Q (o g ®
RECOVERED SAMPLE ) o
Filter container number(s) Y / A Sealed /\/ / N
Description of particulate on filter . - A / A -
_ AV ‘
B : . ®
Probe finse , _ ' Liquid level "y
container no. b—- 5 - %m ____ marked/sealed )‘/ N
| blank - ~ Liquid levet v
container.no.” - : @.L_. - é - "Lf\_/ __ markedlsealed_ f _
tmpinger contents o e__\ ‘ Liquid level -
container ni\ B R e .L/WZJZ Y marked/sealed }/ hd
) blank Liquid level ‘ ]A
container no. /\/ /4\ . marked/sealed ﬂ/
Samples stored and locked - / , A .
Remarks /A | .
Relinquished by I\ I\ - Date *
LABORATORY CUSTODY.
.Recgivedby - ﬁo_ﬁ »ﬁ) KF\\,i Date
Remarks - _
®
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: EPA METHOD 1
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT M. AV T L
CITY AT B STATE _GA = - <ok
SAMPLING LOCATION =suth  Secghry et
~ INSIDE OF FAR WALL TO OUTSIDE ) Strde
OF NIPPLE, (DISTANCE A) A5 B0 0223
® INSIDE OF NEAR WALL TO OUTSIDE ; % é\
OF NIPPLE, (DISTANCE B) , - . _
NEAREST UPSTREAM DISTURBANCE —_ © 96 = > 4 ) & V\B)Y
DISTURBANCE  “Theoud. Reef R = £ PA
NEAREST DOWNSTREAM DISTURBANCEer> 0.5 9€f"@ @ 3 oroder e - COP ~
DISTURBANCE FEAD / $low) \wf;_@ ot apoteP
@ SAMPLER </ O /np DATE 2114 SCHEMATIC OF SAMPLING LOCATION =< PO s
JA ] ! wi‘t\m ﬁlffgs (CQ\
TRAVERSE| 1T PRODUCT OF TRAVERSE DISTANCE o).,
POINT FRAGTION | STACK | COLUMNS 2AND 3 FROM OUTSIDE OF NIPPLE|" .
NuMeeR | OFSTACKLD. | 1.D. |(TONEAREST 1/8-INCH) DISTANCE B| (SUM OF COLUMNS 4 & 5) Avlt
o | 1 36.75 J25 1]
° (/ | | 7.2
5 | 10, |
° | 7 RN,
g | B 29.
(" [}
7 | \ 32.¢
® | /0 1 \ 25.0
!/ - 37.2
/) , 37.9
° \ | /
\

epalcirc.wkl 4’.;,}




PRELIMINARY VELOCITY TRAVERSE

EPA METHOD 2
PLANT/CLIENT WM A7 i\mb
SOURCE - rys=
DATE 215/
STACK LD. (inches) IRZET

BAROMETRIC PRESSURE (in. Hg) 30,0
STACK GAUGE PRESSURE (in. H20) ~ 2.3

OPERATORS ¢/ (7. L9 T
PITOTNO| _¢T® ~ JTYPE & |COEFF o .5/ | TRAVERSE POINT LAYOUT SCHEMATIC
w TRAVERSE [ VELOCITY | STACK | | TRAVERSE | vELOCITY *| STACK
A POINT HEAD [ TEMP POINT '“|" HEAD | TEMP
NUMBER | (n.H20) | (°F..| e | NUMBER | (n.H20) | (°R)
] JL3 | F72 |l /2 1 o 772
2 .55 |- - o 2 987
3 R / > A
v ©,.22 g a¢is
5 lwowao S 4.75
= J.26 ¢ 7%
5 .G 4 .52
9 1.0 i Rl
2 (2 275 |
7 [ O el _ 2. 55 )
;2 xXE | - 2_ 1 78 \v//
_ AGE {SQRT). 1813 2 7 CAVERAGE SQRT@ ‘ﬁ i
POST PITOT LEAK CHECK PASSED [ Jraweo AN
MEASUREMENT DEVICE pr
MICROMETER |
0-10" MANOMETER e G
MAGNEHELIC [ | _ ' —
© OMER[ ] exeeamn: (R 2 24 ¢79
~ DECFpM T 23? 7 )7
Thea Whzz0. 2.2 2
prevelo.wk1

B
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® PARTICULATE/CHLORIDE SAMPLE RECOVERY
AND INTEGRITY DATA SHEET
Plant %////m:' Aéaé Sample Date  / 2// %’/ ¢/
Sample Location /zp//é?" Recovery Date / .Z/ 4 5 / 9L
@ Run No. 7 ' Recoveredby € )
Fitter Number(s) /7/%}
/ MOISTURE
Impingers 1 2 3 4 ] ‘ 6 _ Sil Gel
A ~ Final Volume (wt) | ;00 (.| 102 »( | B al ’/7(/.3(”
Initial Volume (Wt) | 200 md. | /o0 md | QO wl __ | , 7345
NetVolume(w) | pml ]| owt | omt N VA -
Description of impinger water Cleas _ /) % spent”
S n _ - . ' ‘ J/ae  Sil gel color
@ : . - . '
_ : ‘ = ~Total moisture = .~ ). { g9
. RECOVERED SAMPLE
Filter container number(s) . | A A Sealed A//4‘
® Descnptlon oi pa:tlculate on filter Y / A i
"Probe finse | Liquid level
c;:/ntamer no. 2 ] - © —0 uJH ¢4~ L marked/sealed A
Aptt blankg - - < | | Liquid leve! u
containerno. - &—\ oL - ). = ou_/{-/ z,{-\ . marked/sealed UYLl
® lmpin’d’ér contents ._ - ' Liquid level v
container no. Ql -+ S ~ 0 val-’éd/\ ‘marked/sealed ALL)
M A blank Liquid level J
container no. A / A marked/sealed A/ / A
Samples stored and locked d _ CLe ) ’
® Remarks v
Relinquished by Date
LABORATORY CUSTODY
Received by Date
Remarks
o
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET

Ptant /774)7 DE. %.4[5 Sample Date - /2-// { .6;/ 7/
Sample Location <. < gudbre Dokt — RecoveryDate /2 / 75 / 7/
Run No. 2. = S - pudte Recoveredby &7 T

Filter Number(s) ot / A

7 - .
MOISTURE
Impingers 1 2 3 5 _ 6 8il Gel
Final Volume (wt) | /0 0 , (.| ppoul _Owm ' 1545
Initial Volume W) | 120wl | tppul | Dt 743.6 1
NetVolume(wt) | 24l | ovm (| put TEN
Description of impinger water (M [& % spent
Puk | blup Sl gel color
[l
“Total moisture = .2~ g
| RECOVERED SAMPLE -

Filter container number(s) fa Sealed "//4\
Description of particulate on filter ! S A ’

' ! /

Probe finse Liquid level

container no, Q -5 =0 qu[ @ A~ marked/sealed - U £
Mgy blank Liquid level /

container no. '&ﬁ -pb- S -0 J‘i»@l— marked/sealed (7{ 40
Impinger contents g& Liquid level

container no. a& S —o r-a{—/tf- marked/sealed ~f £-)

M/ A blank Liquid level v

container no. A / S marked/sealed /d /4-

Samples stored and locked CAer)

Remarks v

Relinquished by Date

LABORATORY CUSTODY
Received by Date
Remarks
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PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET
Plant W hy 4 Nk Sample Date 7/ L/ / 1/ T/
Sample Location <. Se e b e c:F-JL/z/L Recovery Date / 3--/ 14 / 9/
Run No. 32 ' Recoveredby €.
Filter Number(s) ./(-//4—*
! MOISTUR \
Impingers 1 2 _ 3 4 5 6 _ Sil Gel
Final Volume (wt) | joom | tb6om | OJul ' ' '76_; -6 )
Initial Volume (W) | /&0 m L _ | (00 m L) Opnl YR L4
Net Volume (wt) O mi d #»{ Iml /2. 70
Description of impinger water (7@4_, /4 % spent’
Sil gel color
Total moisture = {2, 8/ g
| | RECOVERED SAMPLE o
Filter container number(s) AYA ~ Sealed ,U/¢___
Description of particulate on filter /s -
Ve
"Probe finse | Liquid fevel
container no. RB -5 - 0 UJH‘('L m’a_.rkedlsealed ‘A e
blank , . o Liquidlevel -  °
containefno. QL 5 o-\.J-/Le,& marked/seated kfk-Q
impinger contents " R Liquid level- '
container no. TR D~ OuA{e b marked/sealed  \J_2X
M A~ blank Liquid level \
container no. N / Y marked/sealed A/ / A-
Samples stored and locked r CLdd) '
Remarks v
Relinquished by Date
LABORATORY CUSTODY
Received by Date
Remarks

St




“Ag pexyosyg.jeeyg

55| V0T RT3 LT[ ke o 77 SA] s
SR Ay TR I i Var vy ok F
28 | 98T BT [ 3T (£ 5] LTOT 7 3457 St ¢
PE LGS T E€G7T ZT [ T57) AT 64 5%7 | <
$E7 0T AN YRR ATT TR 7 ]
SE| 71 B8 [ 67 [hLTI3%0 Vadd AN
PE | 27T 7T [ BT 5T 907
AR AR VAN EUELT
hE | 507 [ 007 [ 59 [ KT 125 2% 777
L9 [ Thi1sro 27¢ 17
e ey
. 2R POyl sishreuy -
S /A Poylely uonosjjog
¢ NNy £ QOHLIIW Va3

v.ivag .mm ONILSTL 29%%3@




81eq

%AD

1

519

Ag payosyn jesys

bTe 05T | 788/

5T/

.NQ\ JL

57|

9! Qb7

er/

o0y | OL

bl'7

I IpT

54/

7L

LU7

357 L7

N

¥

BVl

“XLCET

54/

5%

T

o39°l¢T

-
2
)|

a9/

a4

Oz7

\@\. LT

oL

7Tt

LT’ ¢2T

07|

LT 'ble

X

N

cO%IT

<

1Y R 1k

29
7

Ty

67 |

s//

57

hET

oS '¢o7T

67

N

9 00T

oL

o ¥
,.J WIS

“ L

\pte w78 -

Tall

2
L ey : m.a ”ﬂw{u ; ; p ‘..u_ w @
R foi] e ; k] b &

V.LYQ G731 ONLLSTL NOISSING

v WW\N\%\

54



(&0

PARTICULATE/CHLORIDE SAMPLE RECOVERY

AND INTEGRITY DATA SHEET
Plant /WM/@ £ M SampleDate /L -/ 7-7/
Sample Location _ J.  S¢ptakbern  goy ffe £ RecoveryDate , 2./ 7- /
Run No. 4 | ' ' Recoveredby (.S
Filter Number(s) w/‘#
MOISTURE

Impingers 1 2 _ 3 4 5 _ 6 ‘ Sil Gel
Final Volume (wt) | /() mL. | ;00 u6 | 0 m! 174,
Initial Volume (wt) | 162 m{ | sog ol | Jac | N ' WL G
Net Volume (wt) DOl 60,0100 .. C ' 1722
Description of impingen:_ water ‘ (’ é,,\‘ - 4O % spent -

. | Abns [ P4l Sitgel color

Total moisture_: ' _ \ A g
3 - - RECOVERED SAMPLE

Filter container number(s) _ A _ Sealed //A
Description of particulate on fitter - W ~
Probe finse _ S Liquid level
container ro. RU~ 3 = Oeclet . marked/sealed Ld,(/n
Mapdl blank - ) o Liquid level : :
containerno. | %L— S, — owled _ marked/sealed 1<)
impingér contents | . Liquid level v
container no. Q - 9o~ et e s marked/sealed q_é.ud

A A blank Liquid level
container no. & / 4 marked/sealed /L//AL
Samples stored and locked ! . l
Remarks /UO
Relinquishedby Date -

LABORATORY CUSTODY

Received by Date
Remarks
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PARTICULATE/CHLORIDE SAMPLE RECOVERY °
AND INTEGRITY DATA SHEET
Plant ﬂ%"f‘i’lfﬂf—: /Aﬂ‘d Sample bate /2 / a / T
Sample Location 5. Shabbes.  anAfe I RecoveryDate _ /2/,# [ &/
, 4 y
Run No. & ' . Recoveredby ( " o
Fliter Number(s) N /1
_ y .
MOISTURE
Impingers 1 2 _ 3 4 5 6 Sil Gel ®
FinalVolume (W) | j0oml | jooml | L ' ?’b\'sp .
Initial Volume (wt) | /opml | [ft04l | pmd : _ ‘ SpR3.5 1
Net Volume (wt) D ml OmbL | Pl | N N2 *
Description of impingel:- water & LM,A . : ~< % spent* .
S L Rlics [/ ln A Sil gel color ' e
Total moisture = / 0-[ 5 g
- RECOVERED SAMPLE '
Filter container number(s) A e Sealed /'/4 _ '
‘Description of particuiate on filter : . /V/.a__, : B} : Py
"Probe tinse | Liquid level _
container no. Re - 5 - ¢ “’H UF o . marked/sealed (a«(.,@
c‘% ,\'H : blank - - . Liquid level I
oonta‘l'per'no. B _ Q> L.~ 6 ‘— 2, WH e _  marked/sealed ¢ 4
Impingér contents . . Liquid level U o
container no. Al - 5 - » it ot marked/sealed e
A/?er blank g Liquid level v /
contaiher no. Vil / S marked/sealed Ay A—
Samples stored and locked t, WAt | ¢
Remarks U ®
Relinquished by : Date
LABORATORY CUSTODY
Received by : _ 3 Date
Remarks :
®




EPA METHOD 175
TRAVERSE POINT LOCATION FOR HECTANGULAR DUCTS

PLANT Mongnr — ARD
CITY A e Tl el ~ STATE @
SAMPLING LOCATION st M %UQW '
INSIDE STACK DIMENSIONS =5 5
INSIDE OF NEAR WALL TO OUTSIDE
" OF NIPPLE (Distance B) [z, &> |
EQUIVALENT STACK DIAMETER = 2 (DEPTH) (WIDTH)/ (DEPTH + WIDTH) = 5935 “o .o ?
NEAREST UPSTREAM DISTURBANCE 0.6 D
NEAREST DOWNSTREAM DISTURBANCE Ao )
NUMBER OF TRAVERSE POINTS | 2~ ARRAY \ X S
SAMPLER M /oo (X DATE Z <]
ILLUSTRATE
PORT LOCATIONS o INCREMENT
AND 35.5
DIMENSIONS & : DIMENSIONS
/]
. YL —
TRAVERSE| INSIDE OF NEAR TRAVERSE POINT LOCATION DISTANCE
POINT |WALL TO TRAVERSE FROM OUTSIDE OF NIPPLE || PORT. FROM™
NUMBER POINT DISTANCE B|  (SUM DISTANGES A+B) || LOCATION |EDGE OF STACK |
(Distance A) | _ x
/ /) kO / Y.15 3.4
2 /3, § 14, 0 N 0.7
) 23 p 523 .05 1.5
¢ 32. 2. 5/4/ 2Y. g
\V/
epairect.wk1

67




PRELIMINARY VELOCITY TRAVERSE

EPA METHOD 2
PLANT/CLIENT _MoNgot ASD
SOURCE- OuTLET
DATE '\ 2.[ 1% f
STACK LD. (inches) 255" 4(," 1.2 €47 :'
- BAROMETRIC PRESSURE (in, Hg) 30.60 f(i
STACK GAUGE PRESSURE (in. H20) — , 07 )
OPERATORS 1/ I
PITOT NO | [TYPE 5" JCOEFF 0. 59 ] TRAVERSE POINT LAYOUT SCHEMATIC
fo &P TRAVERSE | VELOCITY | STACK TRAVERSE | VELOCITY | STACK
POINT HEAD TEMP POINT="|" HEAD | TEMP
NUMBER @in.H20) | (°F). . | NUMBER @in. H20) _(°A
A7 Tous ENE Q. 045 | 74
= lous | 1 L RO
5 oYl 32 0 4@5
i Oy 7 ef 0, { GB
5 o A= S oG \l/
5 ‘ 0.42 / :,/ _ o) ﬁ’;l %
2 03 ”-;0\_ Z- < 5_4
J_ 1.5 31 2 Q2% |
q 0.3 4 O Y2 L/
s O. 44 5 0.L5 \/
(. D3
3 0. 29
4 .39
3 o 5| N
| AeRAGE [soRt //"" avERAGEsaRT 0700 | Y/
POST PITOT LEAK CHECK  PASSED [ 71 |FAILED
MEASUREMENT DEVICE
| MICROMETER % Ave &9 0.49
s 0-10" MANOMETER 5
T, MAGNEHELIC [ | ¢ 9>
. . | o
Sp Ao [?THER [ ] expan: accm : 2TOBE
C , (o MY R AV A ‘
| ' O5CFm: 2585
Vprevelo.wk1 /fm?:f Ne - =~ H

Wb

N .,__bL_,, W25
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' \== P ==~ e —— —
@
RESEARCH TRIANGLE INSTITUTE ./:.—_
®
Center for Ervironmental Measurements and Quality Assurance
Januaxry 31, 19%2
o
Mr. Tom Yavoch
Advanced Systems Technology, Inc.
1627 Peachtree Road, Sulte 222
Atlanta, Ga 3030%
Pear Tom,
e
Enclosed are the Total Chromium analysis results as
determined by JICP for the impinger samples received on January
3, 1592 for RTi Project Wo. 4846-02L, Advanced Systems
Technology, Inc. P.O. No. 0075-003-91.
If you have any guestions, please call me at 219-5&1-
@ 6569 or Peter Grohse at %19-541-06837. '
Sincsrely,
° Rate K. Lmk, Fh.D.
Refs 4845-02L
cc: W. Gutknecht
F. Gronse
J. Merricks
C. Decker
®
®




WAL LS DL 14N CWOLHDE a5 YS Ft i @%2.

®
ATI Project No. : 4848-02L
Samples : Implinger Samples _
Company : Advanced Systems Technology (P.O. No. : 0074-002-91) ~ o
Analyte : Cr (Total)
Methods of Analysis : IcP
Samples Recefved : 1.3-92
Report Date : 1-31-92
¥ol, {mL) ‘ Original
Total Taken Total Total Total ®
Volume far Cr Ly Cr
Samnie : mL  Oigestion ug/mi uy ugfml
INLET- BLANK 198 120  D0,0780 6.44 -
R1-S-INLEY 370 12¢ 18,9 2914 -
R2-S-INLET 3245 120 3.82 517 -
R3-S-INLET 290 120 26.8 3238 -
R4-S-INLET 272 120 21,8 2471 -- o
R5-S=INLET ‘ 288 120 15.0 1300 - '
RG-S-INLET 338 120 0.211 " 29.5 --
Qutlet Blank 204 120 ND ND -
R1-S-OUTLEY 318 60 0.0810 21.5 -
R2-5-QUTLET 380 100 0.067¢ 12.7 -—
R3-5-CUTLET 258 &0 0.144 31.0 -
R3-5~-OUTLET 298 60 0D.133 33.0 - )
R5~-S-QUTLET 312 100 0,109 17.0 -
R6-S-CUTLET 314 100 7.00 1099 -
TANK-1 - 1.00 1234 - 123420
TANK-2 - 1.0 1037 - 103697
TANK=3 a- 1.00 1367 -- 136730
TANK-4 -- 1.00 1392 -- 139160
TANK-5 - 1.00 1059 - 105875 .
TANK-6 - 1.00 1060 -~ 105996 o
Betection Limit 0.006
HO : Non-detectable: less than detection 14imit
~= z Not required o
7. B,
For INLET- and OUTLET- Samples P
Total Cr,ug = {Total Cr, ug/mL * Final d11.Yel. {(50.20 mL) / vol.{m) N
Taken for Digestion) * Total Volume, mi -
For TANK- Samples _ ®
Criginal Total Cr, ug/mbl = (Total Cr, ug/mL * Final dil.vol. (100.60 mL} /
Yol, ?mL) Taken for Digestion
L]




el-31,92 17:61 31064156820 i

RYTI Profect No. : 4348-020L

Samples ¢ QC for Impinger Sawmples

Comaany : Advanced Systems Technology ({P.0. Ne. : 0074-003-91)

Analyte : Or (Total)
Methads of Analysis : ICP
Samples Recelved : 1-3-92
Report Date : 1-31-92

Calibration Check Sample, ug/wi

Tot.Cv Tot.lv

ugfed, ug/ml
Sampie Measured Expected
Qc 1.05 1.00
Q 1.02 1,00

ac 1.06  1.00

Resuits of Blank, Dipiicate, and Spike Analysis

Tot. &r Tot. Cr Tot. Cr

unfml ug/fmi, z
Sample Measured Expected Recovery
RTI Reagent B1k ) - -
TANK-4 Dup 10.7 - -
SRM (WP431) ¢,060 0.0522 105

| s

1z
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APPENDIX D

' EQUIPMENT CALIBRATION DATA

pics







DATE:

DRY GAS METER PCST-TEST CALIBRATION

(2-31-%}

CALIBRATOR: _ T 0 g D Af&E

INITIAL CAUBRATION Y: 0.9 99
-PLANT:

Moo POE

USING REFERENCE METER
METER BOX NO.

y 7/

BAROMETRIC PRESSURE (Pb) 30 21 in. Hg

aH@: .71 3

PROJECT NO.: _ 295 - 0B 2.

AVERAGE A H DURING TESTING: _ 2. MAXIMUM VACUUM __ /O __ in. Hg
Orifice Volume | Volume Temperatureé
manometer| reference | dry gas Ref Meter |Drygasmeter| Test | Vacuum Calibr
setting* meter meter Avg Avg |duration] setting Factor .
AH vw vd Tw Tw Td Td (2] T AH@
in. H20 ft3 ft3 . °F °F | °F | °F min in. Hg Y in. H20
257.747 |935°/2 61 - 4 172 :
L [FeTnoldib s34 S mm—7% /5 | 10 |099% |g007
W 1217 | 75 1;"7'-[ o
a9 o624 [T jul i
AU |Frow 457 rrger—177 27 s 15 | )o 2.027%
o Y10/ | #1205 | 25 77 99> | .
T A" : Tl ST
(‘ ag 52'30%8.6@2 -.13,3—-——'—’7)..7 '_sﬁ‘_.??‘T /—5—- )2 O??’; H D'(.D
| Wil | Has> | 7b 73
: Post-test Average™" "
° 0.55 % |&-015
* To be the average A H used during test series.
** To be the highest vacuum used during test series.
==+ post-test Y must be within the range, pre-test Y +/- 5% OK?‘E.
Post-test A H@ should be within the range of the initial or pre-test A H@ +/- 0.20 in. H20, - OK?ﬁ
e (1.006) (Vw ) ( Pbar)(Td + 460)
(Vvd) (Pbar + AH/ 13.6) ( Tw + 460)
(0.0317)(AH) (Tw +460)(06)
AH®@ = -
° ( Pbar) ( Td + 460) (Vw Yj-o0k
( Avg inital Y ) - ( Post-test Y')
Percent difference =
(Avginitial Y')-

damptcal.wk1




THERMOCOUPLE DIGITAL INDICATOR
MowrRoE fuoro  CALIBRATION DATA FORM

Date 12-2)1-9]

Calibrator Name 7 om P pAKE

Indicator No. ‘ Serial No. _ M |
Calibration Device NoC L= -2l 00 Manufacturer _ yar s ¢ 2
| Digital _
- Equivalent Indicator Percent
Millivolt Temperature Temperature difference
Test Point No. Signal deg. F deg. F %
( o >, (&)
2 10O Q¥ a3 4
> 200 20) o105
4 200 2 o) ®.172
5 Yoo Xt a3
A Too 499 8.4 O
7 Lo o Goa a9
3 08 7201 6.69
9 doo 8o o)l -
L 1l 200 901 0-67

Percent difference must be less than or equal to 0.5%

Percent Difference:

/
s

(Ref temp + 460) - (Test temp + 460)

(Ref temp + 460)

X 100% should be < 0.5%




DRY GAS METER POST-TEST CALIBRATION
USING REFERENCE METER

@ oare: /R-3/-%/ METER BOX NO. M 7
CALIBRATOR: _7 o1 DRAHE ___. BAROMETRIC PRESSURE (Pb) 22.2) _in. Hg
INITIAL CALIBRATION Y; __ )\ . ©0% aH@: .92
PLANT: Mo 05 AuvO PROJECT NO.: 2985-002
@ AVERAGE aH DURING TESTING: 2 MAXIMUM VACUUM /O __in.Hg
Orifice Volume Volume Temperatures
manometer| reference | dry gas Ref Meter | Dry gas meter| Test | Vacuum Calibr
setting* meter meter Avg Avg |duration| setting Factor -
AH Vw vd T Tw Tw | d | Td 6 e AH@
e | MH20 [ f3 ft3 | °F °F | °F | °F | min | in.Hg Y in. H20
' TU TG ey,
(31272 29994 75 5 REYA
2.0 iMageg |alyiz  fe—72.5 fagerd 7251 /5 Jo | 9981 |05y
0. 591 | 71-16% 73 29
[3F74] [3F7i§ 3
792263 | ghi2 . |7 4 7'3
o| 20 5389 g5 fw— —73.5 fe{ 79 /s~ | o 0950 |2-062%
T.006 [ 11173 | 14 20 | .
slart [3 [ Fri] -
4%}67? 5—‘2'237 7[,/ 80
( 2.0 1459’- 269163447 fe— 71 S=]70-5] /S 1o o950 |2-°7L
| 10950 /g2 | 74 | |7}
PS ' Post-test Average*** 0590 ?“0&75‘

* To be the average A H used during test series.
** To be the highest vacuum used during test series.
*** Post-test Y must be within the range, pre-test Y +/- 5% OK?
Post-test A H@ should be within the range of the initial or pre-test A H@ +/-0.20 in. H20. - OK?E;

®
v (Vw) (Pbar) (Td + 460)
(Vd) (Pbar + AH/13.6) ( Tw + 460)
(0.0317)(AH) (Tw +460)(0) 2
AH@ = -
@ (Pbar) (Td + 460) (Vw)

(Avginital Y ) — ( Post-test Y)

Percent difference =
o (Avginitial Y')’

(

dgmptcal wk1
®




( THERMOCOUPILE DIGITAL INDICATOR

CALIBRATION DATA FORM
Mor R osm AT O

Calibrator Name /&A1 DL Asss

Date _ )2.~3% /-G

A
Indicator No.@ (44 "35’ 3' 2100~ Serial No./ M~
Calibration Device No. Manufacturer __ o ¢, A
Digital
Equivalent ~ Indicator Percent
Millivolt Temperature Temperature difference
Test Point No. Signal deg. F deg. F %
l o o2 &4l
2 200 202 630
% 500 %292 035"
Y boo 159 9 .09
5 800 97 024
( & [DOO 996 0.2
7 odo) 10 o
8 oo 301\ 0.01%
9 570 ¢ 96> 031
10 00 5> 6.026

Percent difference must be less than or equal to 0.5%

Percent Difference:

d

e

(Ref temp + 460) ~ (Test temp + 460)

(Ref temp + 460)

X 100% should be < 0.5%




f

Date "113\ /0\\

NOZZLE CALIBRATION

Calibrated by Mﬁ/
Nozzle
identification D1, in. D2, in. D3, in. D,in Davg
number
A 25 p.23@ |0-237F | 0.238 | O.ool | 0.238
H25 0.225 10.2%6 | 6.230 |0601 | 0.23%06

where: -
D1, D2, D3 = nozzle diameter measured on a different diameter, in.
Tolerance = measure within 0.001 in.

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

Davg = average of D1, D2, and D3.

g2
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CLIENT S Y

EMISSION TESTING

FIELD PROJECT SUMMARY LOG
PROJECTNO. 4%5-00Z

Mondk HEAD /

PLANT Mo AcE _ AJRD

CITY WAKTWELL - STATE ( 5ﬁ

ALY

030 | 1o0F TEA Tield o’{&x

Acnwved o "c’-de-\’ o ontacX au\re‘\g\( \e£4 e‘aﬁ\'. Sel e

.30
as  mud~ eat)uienan“t as _goss\le . Stack extensioestill
~e2ds  wect  pefere _&Gvng\\_f\c) Clrn toks. (‘7\0&1.

@30 Left Sde Sgoke win  Ch) Muleie @) cwk\ o

co oD raled £ione Lo stect '(_dwor‘r‘bu R A

(DV& 6{\) .
\aylo © I &\&(f\‘ qoi\ VP ADAGR. ‘G*cw-\ C\r\uc,\f» D, Qbaut (4%
g ’ nt

Pl 2

. |
accvod tme . Meds  an confack Aunth /"Ir.ﬁ):-y(afy.

\p)l%/"\\ DT.00

Arewe &% SRe . Bu\Y  up stack  exfensiaa X Moxie

Sa\\\’) of KW | R&a&\{ o gt & (VNO T\)M

Com BT beai~ o\ \.3‘:30.

o] RlasX  ceady, Stoc€ muw 4 Mo Coam (on el palh) Soctilerby
G Ead> Ko~ A

o \Hadl  Stack B 7 wudn Cogen
50 P\ Grogeel Eua) due fo el sWifh Tlund breaK,
w3t Qesume Buw 2 -

o 20235 END R Z Clegre 8. U9 [_ Furned MM toalns
220 'u.@c <de (E\aﬂ vehe  H hes)

12.] lc\."\\ 0400

Acrwe  aX stk

0¢ 30

Stoy v D No Yoo

projsum.wki

o!| Page ! of z SIGNATURE WW
7 U




CLIENT
PLANT

Dﬂ.f\

EMISSION TESTING
FIELD PROJECT SUMMARY LOG

PROJECT NO.

MonaEnFAD/ 985-00z7_

/
_Monese  Autp

CITY W arTweul

STATE _ G A

e[| 10233 | sksp Qi D Torn arond o
40 ] SKeet  Qund 4 No  Toam,
S0 ey Run Y
VUS| Crocees  godlemn o abe ke stact Qw 5 Stact o,
?\wﬁ G ado\e
FONA S
\7:28]  S¥e X &uns B W\ Shooeed  die e 2o of s
((eiredy \oéep.bsu") Lavovre cun 5 .
9 Eud Rua 5 Tocagrand  lek chaek o
045 LSt Ske |
2lzo 03H5| Arcve X Sde
Reoezss N\t Readoo
0€-3%0] STARY  Quu (s I\N_ T RoAm
1050 | STof  Runy (o
1EAR Sowy clEAw U0 — Rewmom  Stack  exdeudion
el seallle. G taton 4l o oien
1315 loft Srf<_ /
Page 2. of SIGNATURE __ 227 W/,/MMH
projsum.wk1

o
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® /L/dfctf‘ Aylf' CSZQp 4///QL C 944/ 3
Dl b enl Z’/‘D& Fron e /Cf/?7
" Chore < 2 ppéb M HeocHvos .
7 RAFT - 12/90
1 5/0///53hm9¢u4¢_

® . Method __ - Determination of Hexavalent Chromium

Emissions from Decorative and Hard Chrome Electroplating

1. jcabili d Principle

® 1.1 Applicability. This method applies to the determination of
hexavalent chromihm (Cr) in emissions from decorative and hard chrome
electroplating operations.

1.2 Principle. Emissions are collected from the source by use of

Method 5 (Appendix A, 40 CFR Part 60), with the filter omitted. The first and
second impingefs are charged with 0.1N sodium hydroxide. The EbIIected
samples remain in an alkaline solution until analysis, and are ana]yz;d for

o Cr* by the diphenylcarbazide colorimetric method.
2. Range. Sensitivity, Precision. and Interferences

2.1 Range. A straight line response curve can be obtainéd in the range
§ pg Cr™/100 m1 to 100 ug Cr™/100 ml. For a minimum analytical accuracy;of
+10 percent, the lower limit of the range is 10 pg/100 m].”JThe upper limit
can be extended by appropriate dilution.

2.2 Sens1t1v1ty.P A m1n1mun detect1on 11m1t of 1 ug Cr®/100 ml1 has been
observed. . ‘

2.3 Precision. To be_determined.

2.4 Interference. Molybdenum, mercury and vanadium react with
'.i | diphenylcarbazide to form a color; however, approximate]y 20 mg of these

elements can be present in a sample without creating a problem. Iron produces

a yellow color, but this effect is not measured photometrically at 540 nm.




3. Apparatus

3.1 Sampling Train. Same as Method 5, Section 2.1, but omit filter,
and use quartz probe tip in place of stainless steel.

3.2 Sample Recovery. Same as Method 5, Section 2.2, but use O.IN NaOH
in place of acetone.

3.3 Analysis. The following equipment is needed.

3.3.1 Beakers. Borosilicate, 250-m1, with watchglass covers.

3.3.2 Volumetric Flasks. 100-m1 and other appropriate volumes.

3.3.3 Pipettes. Assorted sizes, as needed. |

‘3.3.4 Spectrophotometer. To measure absorbance at 540 nm.
4, Reagent

'Unless otherwise indicated, a1l reagents shall conform to the -
specifications established by the Committee on Analytical Reagents of the.
Amefican Chemical Society. Where such specifications are not available, use
the best available grade. ' -

4.) Sampling.

4.1.1 0.IN NaOH.

4.2 Sample-Récéygryﬁ;-wf

4.2.2 0.INNaoH.

4.3 Analysis. The following reagents are required.

4.3.1 Water. Deionized distilied, meeting American Society for Testing
and Materials (ASTM) specifications for type 2 reagent - ASTM Test
Method D 1193-77 (incorporated by reference - see § 61.18).

4.3.2 Potassium Dichromate Stock Solution. Dissolve 141.4 mg of
analytical reagent grade K.Cr,0, in water, and dilute to 1 liter

(I ml = 50.#9 cr*).




4.3.3 Potassium Dichromate Standard Solution. Dilute 10.00 ml KCr0,
stock solution to 100 ml (1 m1 =5 ug Cr“) with water.

4.3.4 Sulfuric Acid, 10 Percent (v/v). Dilute 10 ml H,S0, to 100 ml in
water.

4.3.5 Diphenylcarbazide Solution. Dissolve 250 mg of 1,
§-diphenylcarbizide in 50 ol acetone. Store in a brown bottle. Discard when
the solution becomes discolored.

5. Procedure

5.1 Sampling. Same as Method 5, Section 4.1, excepl omit the filter
and filter holder, and place 100 ml of 0.1N NaOH in each of the first two
impingers.

5.2 Sample Recovery. Measure the volume and place all liquid in the
first, second, and third jmpingers in a Jabelled sample container (Container
Number 1). Use 200 ml of 0.1N NaOH to rinse the probe, three impingers, and
connecting glassware. Place this wash in the same container. Place the™
silica gel from the fourth impinger in Container Number 3.

5.3 Preservatidn. Analyze all samples within of collection.

5.4 Reagent Blank Preparation. Place 400 ml of G.IN NaOH in a labelled
samﬁﬁe COntainerJ(éoaiainer ﬁhmgér 2).

5.5 Silica Gel Weighing. Weigh the spent silica gel (Container
Number 3) or silica gel plus jmpinger to the nearest 0.5 g using a balance.
This step may be conducted in the field.

5.6 Analysis.

5.6.1 Color Development and Measurement. After stfrring the sample in
Container Number 1, transfer a 50-m1 or smaller measured aliquot to a 100 ml

volumetric flask and add sufficient water to bring the volume to approximately
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80 m1. Adjust the pH to 2 + 0.5 with 10 percent HS0,, add 2.0 ml of

diphenylcarbazide solution, and dilute to volume with water. Allow the
solution to stand about 10 minutes for color development. For each set .of
samples analyzed, treat an identical aliquot of reagent blank solution from
Container Number 2 in the same way. Transfer a partion of the sample to a
1-cm absorption cell, and measure the absorbance at the optimum wavelength
(Section 6.2.1). Measure and subtract the reagent blank absorbance reading,
if any, to obtain a net reading. If the absorbance of the sample exceeds the
absorbance of the 100 pgg Cr* standard as determined in Section 6.2.2, dilute -
the sample and the reagent blank with equal volumes of water.

5.6.2 Check for Matrix Effects on the Cr* Results. Since the analysis
for Cr* by colorimetry is sensitive to the chemical composition of the sample
(matrix effects), the analyst shall check at least one sample from each source .
using the method of additions as follows:

Obtain two equal volume a1iquofs of the same sample solution. The
aliquots should each contain between 30 and 50 gg of Cr®. Now treat both the -
spiked and unspiked samp1e aliquots as described in Section 5.6.1.

.Next, ca]culate the Cr mass C., in (e} 1n ‘the al1quot of the unsp1ked
samp]e so]ut1on by u51ng the f0110w1ng equation:

A,
c, = C,
A - A

Eq. -1

where:
C, = Cr" in the standard solution, ug.
A, = Absorbance of the unspiked sample solution.
A, = Absorbance of the spiked sample solution.

Volume corrections will not be required since the solutions as analyzed

have been made to the same final volume. If the results of the method of




additions procedure used on the single source sample do not agree to within 10
percent of the value obtained by the rouiine spectrophotometric analysis, then
reanalyze all samples from the source using this method of additions
procedure. '

® 6. Calibration

6.1 Sampling Train. Perform all of the calibrations described in
Method 5, Section 5.

6.2 Spectrophotometer Calibration.

6.2.1 Optimum Wavelength Determimation. Calibrate the wavelength scale
of the spectrophotometer every 6 months. The calibration may be accomplished
by using an energy source with an intense line emission such as a mercury

® lamp, or by using a series of glass filters spanning the measuring range of
the spectrophotometer. Calibration materials are available commercially and-
from the National Bureau of Standards. specific details on the use of such
materials are normally supplied by fhe vendor; general information about
calibration techniques can be obtained from general reference books on
analytical chemistry. the wavelength scale of the spectrophoiometer shall.
read-corréct]y with is;hmhataaiijcalibrgtiop_points; othérwise, repairvand
reciiibfate-the sﬁécgfophotoﬁétér. Once the wavelength scale of the
spectrophotometer is in proper calibration, use 540 nm as the optimum
wavelength for the measurement of the absorbance of the standards and samples.
® Alternatively, a scanning procedure may be employed to determine the
proper measuring wavelength. If the instrument is a double-beam
spectrophotometer, scan the spectrum between 530 and 550 nm using the 50 pg
Cr* standard solution (Section 4.3.4) in the sample cell and a blank solution

in the reference cell. If a peak does not occur, the spectrophotometer is

s




malifunctioning. When a peak is obtained within the 530 to 550 nm range,

record and use the wavelength at which this peak occurs as the opt imum o
wavelength for the measurement of absorbance of both the standards and the |
samples. For single-beam spectrophotometer, follow the scanning procedure

described above, except scan the blank and standard solutions separately. For

this instrument, the optimum wavelength is the wavelength at which the maximum °
difference in absorbance between the standard and the blank occurs.
6.2.2 Spectrophotometer Calibration. Alternative calibration
procedures are allowed, provided acceptable accuracy and precision can be ®
demonstrated. Add 0.0 m}, 1 ml, 2 m}, 5 ml, 10 m1, 15 ml, and 20 m1 of the
working standard solution (1 m1 = 5 gg Cr*) to a series of seven 100-mi
volumetric flasks. Dilute each to mark with water. Analyze these calibration ®
standards as in Section 5.6.1. Repeat this calibration procedure on each day
that samples are analyzed. Calculate the spectrophotometer calibration factor
K. as follows: | -
A, + 2A, + 5A, + 10A, + 15A, + 204, i
K.=5 — Eq.-2
AP+ AT+ AN+ AL+ AT+ AT ,
where: o ‘ | ‘
K e Cahbratwn factor. - po
A, = Absorbance of the 5 ug Cr*/100 m1 standard.
A, = Absorbance of the 10 pg Cr*/1008 m1 standard.
- A, = Absorbance of the 25 gg Cr*/100 mi standard. |
A, = Absorbance of the 50 gg Cr*/100 m1 standard. ¢
A, = Absorbance of the 75 ug Cr*/100 ml standard.
A, = Absorbance of the 100 gg Cr*/100 ml standard.
®



6.2.2.1 Spectrophotometer Calibration Quality Control. Multiply the
absorbance value obtained for each standard by the K. factor (least squares
slope) to determine the distance each calibration point lies from the
theoretical calibration line. These calculated concentration values shall not
differ from the actual concentrations (i.e., 5, 10, 25, 50, 75, and 100 pg
Cr*/100 m1) by more than __ percent for five of the six standards.
7. issi Jculatj

Carry out the calculations, retaining at least one extra decimal figure
beyond that of the acquired data. Round off figures after final calculations.

7.1 Total Cr* in Sample. Calculate m, the total pg Cr*® in each samp]é,
as follows:

V., K, AF

m Eq. -3

v,

where:

V, = Volume in ml of total sample.

A = Absorbance of sample.

f = Dilution factor (required onily if“sagplg dilution was needed to

_ tp_reduce'pﬁgﬁabsprbgnce-into the range of ca]ibration).
ey, e Vo1umg>j@j@1 of aliquot ana]yzed:d

7.2 Average Dry Gas Meter Temperature and Average Orifice Pressure

Drop. Same as Method 5, Section 6.2.

7.3 Dry Gas Volume, Volume of Water Vapor, Moisture Content. Same as

Method 5, Sections 6.3, 6.4, and 6.5, respectively.

BE
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7.4 Cr* Emission Concentration. Calculate c, (g/dscm), the Cr®

concentration in the stack gas, dry basis, corrected to standard conditions,

as follows:

<, = (10:‘ g/”g_)[m/v-uw)] Eq. -4
7.5 Isokinetic Variation, Acceptable Results. Same as Method 5,

Sections 6.11 and 6.12, respectively.
8. Biblio
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8.2 Cox, X.B., R.W. Linton, and F.E. Butler. Determination of Chromium
Speciation in Environmental Particles - A Multitechnique Study of Ferrochrome

Smelter Dust. Accepted for publication in Environmental Science and

Technology.
8.3 Same as in Bibliography of Method 5, Citations 2 to 5 and 7.
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FEB-25-1992 §9:42 FROM  OAQPS.ESD,CPR/ISE RTP HC O 9458178 P.82

PROCESS DESCRIPTION
¢ )&: _ st e ~ ) . . ,
LN Monrce ShoCcks in Hartwell, Georgia performs hard chromium
electreplating of shock absorbars of various sizes. The
electroplating line consists of a hard chromium electroplating
tank along with several wash and rinse tanks. The plating line
is typically operated 5 days per week and 16 hours psr day.
The& operator loads the shock absorber rods into a carrier at
¢ the start of the plating line, The carrier, which contains siw

reds, is ¢enngcted to a coaveyor which transports the rods from
tank to tank in the plating line. The first tank in the plating
line is the electrocleaner tank., The purpose of the
electrocleaner is to wash the o0il from the shock absorber rods.
The electrocleaner tank is operated at a temperature of 160%°F and
at a current of 80 amperes. The next tank in the cperation is a

o rinse tank which removes the electrocleaner from the rods. The
rods are then transported to the reverse etch tank. The reverse
etch tank prepares the rod surface for the eletroplating gtep.
The reverse etch tank is operated at a temperature of 135%F and
at a current of 130 amperes. The shock zhsorber rods are “hen
transported to the electroplating tank. The plating tank
contains a chromic acid solution with a concentration of 24¢

® grams per liter (32 ounces/gallon). The plating tank is equipped

' with heating and cooling systems and is air agitated to maintain
uniiform plating bath temperature and composition. The plating
tank is operated at a currxent ranging from 3300 — 10,000 amperas
Gepeadiny Uh che lenghhh Of ihre shock absorber rod. The tank
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Gl LEEC pEL MAUULE) WRLCA requires 2 ran with a §0-horsepower

motor for adequate ventilation. The scrubber is sperated dry but
® is equipped with a spray wash system to wash the unit when the

pressure drop across the scrubber increases.

TEST CONDITIONS

Six emission test runs were conducrted at the inlet and
cutlet of the scrubber Lo characterize the overall performance of
° the scrubber system. Three test runs were performed with the

addition of a foam blanket t¢ the plating tank and three test
runs were operza
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plating tank current was dictated by the size of the shock
absorper rod which was being plated according to the plant
producticn schedule. The pressure drop across the serubber

systen did net increase during any ¢f the test runs.

TEST DATA

Test Run No. 1 Bate: 12/18/51 Tank Current -~ 6800 amperes
{No feam in plating tank)

Time Tank Temperature Tank Current Tank Voltage

{°F3 {anperes} {volita}

144 140 6861 6.4

1500 la1 5799 6.4

1518 141 £817 6.4

1530 laa €802 6.4

1545 141 8799 6.4

1600 140 _ 6789 6.4

1615 141 6802 6.3

1630 140 £769 6.3

1645 140 6791 €.3
Averaga 141 6803 6.4
ToTAC AMp ~4as - '3, 892

Test Run No. Z bate: 1z2/18/91 Tank Current -~ 6800 amperas
(Foam in plating tank) a ce '

Time Tank Temgerature Tank Current Tank Voltage

{°8) ____{amperes) : ' {volts)

1745 143 6828 6.4

1830 1402 682 6.4

1845 140 6769 6.4

1900 142 £84¢ 6.5

1915 140’ 8824 6.5

1930 141 6758 6.4

1945 141 6755 6.4

2015 140 ©795 6.3

2030 141 6842 6.3
Averags 141 2804 6.4

Vol Ane-des v, 03

* Test stopped from 1800~183§ {Process shutdown for break)
¥ Added more fume suppressant at 1720.

* Test stopped frowm 20006-2¢10 (Procesé'shutdcwn to check plating
thickness)




FEB-B6-1992 @9:49 FROM  0AGPS,ESD,CPE/ISB RTP NC TO 94601785  P.94

®
. ~ F -
Test Run No. 3 Date: 12/1%/%1 Tank Current -~ 6800 amperes
{(Ne feam in plating tank)
Time Tank Temge:cature Tank Current Tank Voltage
{(°F} {amperes) {(voits)
PY OR30 141 8740 6.4
0845 141 £78S 6.4
090G 140 6788 £.4
091§ 140 6839 £.3
0930 141 6754 6.4
0945 142 6839 6.4
1400 141 ©824 6.4
1015 140 HT762 5.3
o 1430 140 £850 6.3
Average 141 6798 6.4
ToTAL  ff-wRs 1 (2,610
Test Run No. 4 Date: 12/18/%1 Tank Cuxrent -~ 6800 amperes
® {No foam in plating tank)
Time Tank Tenperature Tank Current Tank Voltage
{’F) {amperes} {voits)
1145 141 ggz £.4
1Z0G3 143 ' 6850 6.3
1215 133 _ €791 £.3
® 1230 140 ’ 6747 5.3
1245 140 6799 £.3
1300 140 6810 6.4
1315 _ 140 6838 6.3
1330 140 -6813 6.4
Average 140 6810 6.3
* ’ 14 -
ToTAL AMP-W&S 713 06
®
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Test Run No., 5 Date: 12/19/91 Tank Current ~ 10300 amperes
(Feam in piating tank)

Time Tank Temgerature ' Tank Current Tank Voltage

£} {amperes} - (voits)

1643 141 10374 7.3

1730 143 10117 7.2

1745 143 1¢081 7.2

1800 143 10128 7.2

1815 143 10157 7.1

1830 144 igag2 7.1

1845 , 144 _ 10073 7.1

1200 144 10082 7.1

1915 145 10073 7.1

1930 145 10099 7.1
Avarage 143 10129 7.2

* Test stopped from 1705-1725 (Lost power at stack)
* Changed tank current setpoint to 10100 at 1739

* Added more fume suppressant at 1720. -

TeTAG AMmP-ves T O, 199

Test Run No. 6 Date: 12/20/91 Tank Current —~ 10000 amperes
(Foam in plating tank)

Time Tank Temperature Tank Current Tank Voltage
() {amperes) (volts)
0900 142 10026 7.2
Q915 142 . 10022 7.2
0945 143 10044 7.1
1060 143 10011 7.1
1¢15 143 ) 10088 7.1
1030 143 10377 7.3
1045 144 10414 7.3
1100 144 10436 7.2
Averagea 143 10177 7.2

TOVALC AMP-WRS - Z0, 355
* Added more fume suppressant ar §940.

* Added more fume suppressant at 1030.

* Changed tank current setpoint to 10400 at 1030

TOTAL £.&5
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