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Foreword

This report is a compilation of the results from four source tests conducted during
2003 at three decorative hexavalent chromium platers in Southern California.
Testing was conducted by the Air Resources Board’'s (ARB) Monitoring and
Laboratory Division, with the cooperation and assistance of the South Coast Air
Quality Management District (SCAQMD). The testing is part of our evaluation of the
Airborne Toxic Control Measure (ATCM) for Chrome Plating and Chromic Acid
Anodizing. The goal of the emissions testing program is to characterize hexavalent
chromium emissions from fume suppressant controlled plating tanks at decorative
chromium plating businesses. The three facilities tested are Sigma Plating
Company, Incorporated; Excello Plating Company, Incorporated; and Van Nuys
Plating, Incorporated. At Sigma Plating, a second test was also conducted to
evaluate the efficiency of a composite mesh pad system.

In response tc comments on the draft reports received from the SCAQMD and a
consultant for the facilities tested, an addendum is provided for clarification and
provides supplemental information regarding these source tests.

As you review the reports, please keep in mind that the emission rate results from
these tests SHOULD NOT be used to calculate hexavalent chromium emissions from
each facility. This is because the facilities tested have additional add-on controls to
further reduce emissions and their production was sometimes supplemented to
ensure an adequate sample for analysis was collected. Therefore, if the results are
used to calculate actual hexavalent chromium emissions, they will not be
representative.



Addendum to Test Reports
T-03-010 (Sigma Plating Company, Inc.);
T-03-011 (Excello Plating Company, Inc.); and T-03-019
(Van Nuys Plating, Inc.)

« Emissions presented in the reports are after in tank controls. The controls for
each facility include:

Facility Fume suppressant Polyballs

Sigma Plating Benchbrite - CR 1700 No polyballs

Excelio Plating Atotech - Fumetrol 140 100% polyball coverage

Van Nuys Plating Atotech — Dis Mist NP No polybatls

¢ The surface tension measurements for each facility performed by the
following administrator and instrument:

Facility Administrator Instrument
Sigma Operator Stalagmometer
Sigma SCAQMD Stalagmometer
Sigma SCAQMD Tensiometer
Excello Anachem Tensiometer
Excello SCAQMD Stalagmometer
Excello SCAQMD Tensiometer
Van Nuys Operator Stalagmometer
Van Nuys SCAQMD Stalagmometer
Van Nuys SCAQMD Tensiometer

» Indoor samples were collected at each facility but should not be considered
as representative of indoor concentrations. Samplers were placed close to
the tank at each facility without hindering the operation. They can not be
compared with ambient air sampler results from the ambient air network. At
two of the facilities there were other chromium plating tanks that may have
contributed to indoor air chromium concentrations. Sigma Plating has
another decorative chromium plating line which was being used during the
source test. Excello Plating has hard chromium and acid anodizing tanks,
however, they were not being used at the time of testing.



« The ampere meters for each facility were calibrated within six months of the
source test. We timed the ampere meter against the ampere-hour totalizer to
confirm the accuracy of the totalizer.

¢ The capture efficiency of the hood for Van Nuys Plating is estimated to be 60-
70% as determined by the smoke test.

+ Sampling was conducted during normal plating operation when possible.
However, production was supplemented at two facilities with “dummy” paris to
acquire adequate sample. In these instances, ARB staff simulated plating.
The table below shows when “dummy” parts were used and the approximate
plating cycies employed to simulate the decorative chromium plating process.

Facility Use of dummy parts Plating of dummy parts
Sigma Plating No Not applicable
Excello Plating Yes, most of the time 5 min on / 2-3 min off

Van Nuys Plating Yes, half the time 5 min on / 2-3 min off
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California Environmental Protection Agency
AIR RESOURCES BOARD
Monitoring and Laboratory Division

Total and Hexavalent Chromium Emissions from
Sigma Plating Co.. Inc.
Hoist Line Decorative Chromium Plating Tank

I. INTRODUCTION

At the request of the Air Resources Board (ARB) Stationary Source Division (SSD),
staff of the Monitoring and Laboratory Division (MLD) performed emissions testing of
a decorative chrome é€lectroplating tank operated by Sigma Plating Company, Inc.
located at 1040 Otterbein Street in La Puente California. Emissions testing for total
and hexavalent chromium were conducted at the facility during the month of January
2003.

. PROCESS DESCRIPTION

The Sigma Plating Company performs decorative chromium plating to original
manufacturer's specifications (OMS) on a variety of motor vehicle accessories such
as bumpers and side step rails. Sigma operates two electrolytic hexavalent
chromium decorative plating lines. The older of these two lines, identified as their
‘hoist line,” was sampled for this report.

The hoist line plating tank has a capacity of 1600 gallons and is 12 feet 8 inches long
by 3 feet 3 inches wide and 5 feet 4 inches deep. The plating tank is equipped with
its own rectifier. Amperage and voltage into the tank varies with the type and area of
the parts to be plated. Plating bath temperature is controlled. SSD staff periodically
recorded voltage, amperage, bath temperature, amp-hour readings and other
information during the test.

The hoist line chromium plating tank is equipped with an independent venting and
emission control system. This consists of a collection system, two-stage mist
eliminator, pre-filter, HEPA filter, and ventilation fan. The collection system is
comprised of two tank side vents designed to capture any chromic acid mist that
escapes from the tank. At each end of each side vent are 10-inch diameter vertical
ducts. At each end of the tank, these vertical ducts merge together then carry the
fumes horizontally out the sidewall of the building. Outside of the building, the ducts
turn down and merge to a single 14-inch diameter duct. This duct tums horizontally
and enters a vertical two-stage mesh pad mist eliminator. Emissions collected by the
mesh pad mist eliminator are ‘washed off the pads and returned to the plating tank
as a liquid. The remaining emissions are then ducted out of mist eliminator and
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directed to a pre-filter and a High Efficiency Particulate Arresting (HEPA) filter. These
fitters further reduce the levei of chromium emitted from plating tank. No samples
‘were collected after the pre-filter or the HEPA filter.

The collection system has an induction fan that pulls the emissions through the side
vents, ducts, mist eliminators, filters, and pushes the remaining material out a vertical
stack rising above the building and into the atmosphere. The entire system is rated
at 4000 cubic feet per minute (CFM).

in addition to the control systems described above, a chemical foaming fume
suppressant is used on the surface of the bath to reduce chromic acid mist that is
generated during plating operations. The specific gravity of the plating bath is
checked periodically by Sigma staff to ensure that a consistent fume suppressant and
chromic acid concentration is maintained at all times.

According to the Permit to Operate, electrical usage for the hoist line decorative
chromium plating tank may not exceed 70 million ampere-hours per year and the
chromic acid concentration of that tank shall not exceed 32 ounces/gallon. The
permit also requires daily recording of the amp-hour totalizer meter and a recording of
chromic acid concentration of the tank during replenishment.

Ill. SIGMA PLATING COMPANY HOIST LINE CHROMIUM SOURCE TEST
A. Exhaust Chromium Samples

Two individual chromium source tests of three runs each were performed at the
Sigma Plating Hoist Line decorative chrome plating tank during the month of
January 2003. ARB Method 425 was used to determine hexavalent and total
chromium emissions collected during the source tests. During the first test,
sampling was performed in the exhaust duct in front of any control system to
quantify the emissions from the plating tank itself. The second test was
performed to determine the control efficiency of the two-stage mesh pad mist
eliminator. During this test, concurrent sampling was performed before and after
the mesh pad mist eliminator of the hoist line tank.

During the first week of sampling, the hoist tine was operated at normal capacity
(plating of automotive parts). During the second week, the hoist line operations
experienced problems which suspended plating operations. During Run 04,
plating operations were suspended for approximately 4 hours. During Run 05,
plating operations were suspended for approximately 25 minutes.

As shown in Table 1iI-1, the source tests were performed over a two-week period.
During the second week, staff deployed two independent sampling trains during
each day of testing to collect emissions up and downstream of the mist eliminator.
Each week of testing consisted of collecting three runs per test. During the first

Page 2



TABLE lil-1

Sampling Schedule

Sample Period Plating Tank Mist Eliminator
Week 1 "SI" Trains — Exhaust Oniy :
{(January 8-10, 17%) (same as Mist Eliminator inlet) :
Week 2 "SI" Trains — Inlet
(January 14-16) "SO" Trains — Outlet

* Run 1 during Week 1 was voided. Run 1 was répeated with Run 7 on January 17" of Week 2.

week, staff used one train per run to quantify tank emissions for a total of three
trains. During the second week, staff used two trains per run (iniet and outlet of
the mist eliminator) for a total of six trains. Each sample train was recovered in 3
containers: '

» Container 1 - rinses from the nozzle, sample probe, and transfer line;
o Container 2 — first impinger catch;
» Container 3 — second and third impinger catch.

Two sampling ports, each three inches in diameter and 90 degrees apart, were
installed at each of the two sampling locations. The first, located before the mist
eliminator, was used to collect samples to determine emissions from the plating
tank (week 1) and to collect samples to determine emissions into the control
device (week 2). The ports were located on the 14-inch diameter (13.5 inches ID)
horizontal duct leading into the mist eliminator. These sampling ports were
oriented vertically and horizontally. The sampling ports were 48 inches (3.56
diameters) downstream of the latest flow interference (vertical bend) and 36
inches (2.67 diameters) upstream of the next flow interference (mist eliminator
inlet).

The second sampling location was used to collect samples to determine
emissions from the mist eliminator (week 2 only). Samples at this location were
collected concurrently with samples at the mist eliminator inlet. The second set of
ports were located on a 14-inch diameter (13.5 inches ID) vertical duct between
the mist eliminator and the housing for the pre- and HEPA filters. These sampling
ports were oriented horizontally. The sampling ports were 60 inches 4.4
diameters) downstream of the latest flow interference (vertical bend out of the mist
eliminator) and 28 inches (2.1 diameters) upstream the next flow interference
(vertical bend into the filter housing).

B. Indoor Ambient Samples

Indoor ambient samples were collected with a BGI PQ 100 ambient sampler.
Samples were collected on 37 mm Teflon coated filter. The filters were analyzed
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for multiple metals, including total chromium, by Inductively Coupled Plasma —
Mass Spectrometry (ICP-MS) in accordance with SOP MLD061. Hexavalent
chromium analysis is not possible by this method because acid is used as part of
the sample preparation for analysis.

The indoor sampler was placed on a shelf about 6 feet across the walkway from
the chromium plating tank. The sampler inlet was about 6 feet above the
walkway. The sampler was placed at least 1 meter from any obstruction, except
the adjacent wall, per specifications for locating ambient monitors. The wall was
covered with sheet plastic by more than 1 meter in each direction from the
sampler inlet to offset locating the monitor within 1 meter of the wall.

Indoor ambient safnples were collected concurrently during the source tests at the
rate of one ambient filter sample per day (Note: indoor ambient samples were not
collected on Friday, January 17%).

TEST METHODS
A. Source Sampling Procedure

Stack and duct flows were determined by ARB Stationary Source Test Method 1
(velocity traverse), Method 2 (stack velocity and flow rate), Method 3 (stack gas
dry molecular weight), and Method 4 (moisture content). For Method 3,
atmospheric concentrations of carbon dioxide, nitrogen, and oxygen were used to
determine dry molecular weight.

In accordance with Method 1, sampling from each sampling location was
conducted at 24 traverse points using 12 sampling points on each diagonal
(usually at 15 minutes per point). Due to liquid possibly collecting in the horizontal
ducts (upstream of the mist eliminator) sample Runs 2, 3, and 7 were on the
horizontal traverse only (still 24 sampling points). Some of this liquid collected in
the Pitot tube sometime during or after collecting the sample for the vertical
portion of Run 1. Part of that liquid drained into the sample recovery container,
invalidating the Run 1. This liquid was not in the duct when the sample ports were
cut or Run 1 began. Using the horizontal traverse only also minimized the
interference of the liquid in the duct on emission factors for the plating tank.

- However a vertical traverse from the top of the duct was used the second week

when collecting samples to determine control efficiency of the mist eliminator —
controlting emissions from liquid collected in the duct is part of the task for the
mist eliminator. The sample collection times for most sample runs were
approximately 6 hours. Runs 3 and 7 were shortened fo allow the test crews to
return to Sacramento the same day. As mentioned above, Runs 3 and 7 were
inlet samples only and discoloration from previous runs indicated these shortened
times would still be sufficient to collect a measurable sample.
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Hexavalent and total chromium samples were collected isokineticaly in
accordance with ARB Method 425 (adopted January 22, 1987, amended August
27,2002), “Determination of Total Chromium and Hexavalent Chromium
Emissions from Stationary Sources.” The sampling train configuration consisted
of a glass nozzle, a Teflon union, a 48 inch glass-lined stainless steel probe (with
attached Pitot tube and thermocouple), a ten-foot Teflon™ line from the probe io
the first impinger, a modified and a Greenburg-Smith impinger each containing
100 miliiliters of 0.1 normal (N) sodium bicarbonate solution, an empty impinger, a
silica gel holder, a 50-foot umbilical line, a vacuum pump, a dry gas meter, and a
calibrated orifice connected to an inclined oil manometer The amended method
does not include a filter.

Type S pitot tubes bundled with the sampling probes were used to determine
stack velocity in accordance with Method 2. The weight of the impinger solution
and silica gel were recorded before and after each test in order o obtain the
moisture content of the stack gas as required by Method 4. In addition, stack
temperature, ambient temperature, and barometric pressure were measured and
recorded during each test. Leak checks were performed on each sample train
and Pitot tube setup before and after each sample collection.

Approved modifications to Method 425 (amended 8/27/02) implemented during
this source test included the use of unheated sample lines and probes, the use of
0.1 N sodium bicarbonate impinger solution in place of 0.1 N sodium hydroxide,
and the deletion of the post impinger sampling train filter.

The amperage and voltage supplied by the rectifier was monitored and recorded
by SSD staff during the source tests. SSD staff also recorded tank temperature
and totalizer amp-hours. In addition, SSD staff collected samples of the plating
bath solution during the source tests. The samples were then analyzed by
outside, independent laboratories to determine plating bath surface tension and
chromic acid content.

After sampling, rinses of the sampling train nozzle, probe and transfer line, as well
as the catch from the impingers, were recovered into three, 500-ml glass sample
jars. All sample jars were pre-cleaned and tested to ensure the absence of
chromium prior to the source test.

The pH of the sodium bicarbonate solution used for the probe rinse and impingers
was maintained at > 8.0. The sodium bicarbonate solution pH was checked prior
to charging the sampling impingers and after sample recovery and measurement
for moisture determinations. Additionally, the impinger solution was chilled with
ice to 4 °C (39 °F) or less during sample collection. All samples were chilled with
ice to 4 °C (39 °F) or less during transport, and storage prior to analysis to reduce
the conversion of hexavalent chromium to trivalent chromium. During sample
retrieval, disposable vinyl gloves were worn to help prevent contamination. At the
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- conclusion of each sampling week, staff transported the collected samples to the
laboratory for analyses.

B. Indoor Ambient Sampiing

Indoor ambient samples were collected on 37 mm filters in 45 mm sampling
cassettes using a PQ100 ambient sampler. Where possible, indoor ambient
sampltes were collected in parallel with plating tank and mist eliminator samples at
the rate of 1 indoor filter sample per day. However, when chrormium sampling
was suspended due to plating line problems, indoor sampling continued. After
sampling, the filters, in their sampling cassette, were placed back in their original
container and returned to the laboratory for analysis with the other weekly plating
tank samples.

C. Analytical Procedures

Laboratory analyses for hexavalent and total chromium for the plating tank and
mist eliminator samples was performed by ARB’s Northermn Laboratory Branch.
Hexavalent chromium (also known as hex chrome, Cr(V1), or Cr*®) was measured
using ion chromatography (IC), Method MLDO039. The limit of detection (LOD) of
the analytical procedure for hexavalent chromium is 0.2 nanograms per milliliter
(ng/mt). Total chromium was determined using an atomic absorption/ graphite
furnace (GFAA) technique. To deal with the high carbonate fixative
concentrations, laboratory staff used a variation of Method MLD005. The LOD of
the analytical procedure for total chromium is 1.0 ng/ml.

Laboratory analysis of the indoor ambient filters for metals (including total
chromium) was by inductively coupled plasma-mass spectrometry (ICP-MS),
Method MLDO61. The LOD of this analytical procedure for total chromium is 1.0
ng/ml. .

V. QUALITY ASSURANCE / QUALITY CONTROL

To ensure that data collected are consistent, relevant, and defensible, appropriate
field and laboratory Quality Assurance (QA) procedures were followed throughout the
source test. A detailed explanation of the ARB’s standard field and laboratory QA
procedures are contained in ARB Quality Assurance manuals, Stationary Source
Test Methods, and laboratory SOPs.

As required by ARB Method 425 (amended 8/27/02), all surfaces that came into

contact with a sample were either giass or Teflon™and were pre-cleaned using the
following procedure:

* the glassware was first washed with detergent;
¢ soaked with a 10% solution of nitric acid for several hours;
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o flushed with liberal amounts of tap water;
* rinsed with de-ionized water; and
« final rinsed with 0.1 N sodium bicarbonate solution.

To ensure that the sampling equipment was clean and free of chromium
contamination, a sample of the final rinse was analyzed for total chromium (Cr). If
any Cr was detected in the final rinse, all sampling equipment were re-cleaned until a
sample of the final rinse contained no detectable Cr. In addition, extra pre-cleaned
equipment were deployed to ensure that no equipment needed to be re-cleaned or
re-used during field sampling.

Both sampling consoles used during the source test were calibrated prior to testing
and the Type S pitot tubes used for stack velocity determinations met the required
specifications for a baseline coefficient of 0.84 as specified in ARB Method 2. Each
console assembly, including pitot tubes and sample collection trains, passed leak
checks before and after each velocity determination.

Prior to deploying to the field, a blank of the sodium bicarbonate solution used for
rinses and impinger solutions was collected and given to the laboratory staff for
analysis and correction of field sample results. During each week of sample
recovery, staff collected a field blank of the same sodium bicarbonate solution for
analysis with the samples. These blanks are not used to correct laboratory results,
but indicate any contamination. The laboratory created a hexavalent chromium spike
in sodium bicarbonate solution that was taken into the field the first sampling week
and returned for analysis with the first week's samples. The laboratory also created a
spike for each sampling week that was added to the second impinger solution of a
sampling frain. All spikes were 1000 nanograms from standards developed in
accordance with Method MLDO39 for as standards for the IC.

All test samples were collected using an iced impinger set. After recovery, samples
were stored on ice to maintain their temperature at or below 4 °C (39 °F) as required
by Method 425. Collected and recovered samples remained on ice while on site and
during transport to the laboratory for analyses. Staff of the Northem Laboratory
Branch ensured that the samples were maintained at or below 4 °C (39 °F) while
awaiting analysis. '

During sample collection and transport, the pH of the sodium bicarbonate solution
used for the probe rinse and impinger charging was maintained at > 8.0 as required
by Method 425. This is necessary to ensure that any collected hexavalent chromium
is not reduced to trivalent chromium. The pH of the impinger solutions was checked
before sampling, after sample recovery, and during transfer to the laboratory.

Chain of éustody was maintained for all collected sampies. A chain of custody sheet
was prepared for each sample train and samples are included in Appendix D.
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VI. TEST RESULTS

‘Results of the source tests for the Sigma Plating Company Hoist Line decorative
chromium plating tank are presented in Table VI-1 and VI-2. Sampling data and
calculated resuits are in Appendices A (week 1) and B (week 2). Laboratory results
“are in Appendix C.

As previously mentioned, Samples 1, 2, and 3 were collected during the first week of
testing. Sample 1 was voided because of liquid chromic acid that collected in the
pitot tube during or after sampling, and then drained into the sample recovery
container. Sample 7, replacing Sample 1, was collected at the end of the second
week. :

In the second week of testing, three samples each were collected simultaneously
before and after the mist eliminator. During the second week, the sampling crew
noted the sample trains upstream of the mist eliminator were collecting less "color.”
Upon further investigation, it was noted the liquid level in the plating tank was lower
than the first week.

The resuits shown in each Table inciude only those values that are above the limit of
detection (LOD). Any sample below the detection limit is less than 5% of the reported
detected amount of that sample, and therefore, insignificant for the purposes of this
report when compared to the detected amount.

All stack samples were collected before the final control device so any comparison of
hexavalent or total chromium to permit requirements is not possible with this source
test report.

Table VI-3 presents the results of the indoor ambient metals sampler. These results
have not and should not be used to change or "correct” any of the plating tank
results. It is not known why the results for the January 8 sample are higher than the
other samples. That day was much windier than the other days. As a result, the
doors, including a roll-up near the hoist line, were closed that day. Normally, the
doors were open.

Tables VI-4 and VI-5 presents a summary of the plating tank observations by SSD
staff. A further summary of these observations is included in Appendix E. Table Vi-6
presents a summary of surface tension data. The surface tension data from the
independent lab is included in Appendix F.
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Table VI-1
Sigma Plating Company, Inc. Hoist Line Decorative Chromium Plating Tank
SAMPLING WEEK 1 TEST RESULTS

Sampling Location
Sample Number SI-02 SI1-03 SI1-07
Sampling Date 1/9/2003 1/10/2003 1/17/2003
Plating Tank Data
Totalizer (amp-hours) 12,468 9,080 4,634
Production Rate (amp-his/hr) 2,078 1,892 1,655
Stack Pata
Temperature { °F) 69 63 67
Velocity (ft/sec) 57 53 58
Static Pressure {"H,0) -4.4 -4.4 4.4
Stack Area (sq. ft.) 0.994 0.954 0.994
Flow Rate (DSCFM) 3300 3100 3400
Moisture (% of v/v) 0.7 0.9 0.1
Sampling Data
Sampling Time {minutes) 360 288 168
Sample Volume (DSCF) 428.10 326.64 191.63
Chromium Data (ng/sample)

Total Chromium 3.5E+6 2.8E+6 1.9E+5

Hexavalent Chrondum 1.4E+6 6.8E+5 7.8E+4
Isokinetic Rate (%) 104 106 98
EMISSIONS
Concentration (ng/dscf)

Total Chromium 8.2E+3 8.6E+3 1.0E+3

Hexavalent Chromium 3.3E+3 2.1E+3 4.1E+3
Emission Rate (mg/hr)

Total Chromium 1600 1600 210

Hexavalent Chromium 660 390 &3
Emissions Factors
(mg/amp-hr)*

Total Chromivm 0.77 0.85 0.13

Hexavalent Chromium 0.32 0.21 0.05

DSCF means dry standard cubic feet. Standard conditions are 68 F and 29.92 inches Hg.

DSCFM means dry standard cubic feet per minute.

! Emissions Factors (mg/amp-hr) = Emission Rate (mg/hr) / Plating Tank Production Rate {amp-hrs/hr)
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Table VI-2
Sigma Plating Company, Inc. Hoist Line Decorative Chromivm Plating Tank Mist Eliminator

Test Number
Sampling Date 1/14/2003 1/15/2003 1/16/2003
Plating Tank Data ’
Totalizer (amp-hrs) 6,059’ 8,874 9,002
Production Rate (amp-hrs/hr) - |1 1,010 1,479 1,500
Stack Data
Temperature ( °F) 69 67 72 72 76 72
Velocity (ft/sec) 59 66 59 65 59 61
Static Pressure ("H,0) 4.4 74 4.4 7.4 44 74
Stack Area (sq. ft.) 0.994 0.994 0.994 0.994 0.994 0.994
Flow Rate (DSCFM) 3400 3800 3400 3700 3400 3500
Moisture {% of v/v) 1.0 1.0 0.6 0.8 0.2 0.5
Sampling Data ,
Sampling Time (minutes) 360 360 360 360 360 360
Sample Volume (DSCF) 238.39 280.24 253.58 273.84 249.54 25745
Chromuim Data (ng/sample)
Total Chromium 2.1E+6 24E+3 4.2E+4 7.0E+3 5.9E+3 5.5E+3
Hexavalent Chromium 9.5E+5 2.5+E3 2.9E+4 5.6E+3 3.2E+3 4.2E+3
Isokinetic Rate (%) 100.1 106.4 106.1 105.3 105.3 105.0
EMISSIONS
Concentration (ng/dscf)
Total Chromium 8600 : 8.7 170 26 24 21
Hexavalent Chromium 4000 9.1 120 20 13 16
Emission Rate (mg/hr)
Total Chromium 1800 2.0 34 5.7 4.8 4.5
Hexavalent Chromium 820 2.1 24 4.6 2.6 3.5
Mist Eliminator
Control Efficiency (%)’
Total Chromium 99.9 83.2 6.3
Hexavalent Chromium 99.7 80.8 -’
Emission Factor (mg/amp-hr)*
Total Chromium 1.78 2.0E-3 2.3E-2 3.9E-3 3.2E-3 3.0E-3
Hexavalent Chromium | 0.81 2.1E-3 1.6E-2 3.1E3 1.7E-3 23E-3

DSCF means dry standard cubic feet. Standard conditions are 63 F and 29.92 inches Hg.
DSCFM means dry standard cubic feet per minute.

! Hoist line operations were suspended for ~4 hours during Run 04. Emissions sampling rums were suspended
for 2 of the 4 hours.

* Efficiency = [(Iulet, SI - Outlet, SO) / Inlet, SI] * 100

* Efficiency can not be defined.

* Emissions Factors {(mg/amp-hr) = Emission Rate {mg/hr) / Plating Tank Production Rate (amp-hrs/hr)
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Table VI-3

Sigma Plating Company, Inc. Hoist Line Indoor Ambient Metals

Sampling Dates| 1/8/2003" 1/9/2003 1/14/2003 | 1/15/2003 1/16/2003
Metals (ng/m’) : ; :

Total Chromium 346 285 157
Manganese 68 19 52 71 110 45

Iron| 10430 2,153 4,164 7,099 15,127 3,134
Nickel] 3,090 271 695 1,010 1,243 430
Cobalt 1.8 <1 1.6 2 1.9 1.2
_ Copper 253 35 155 268 192 125
Zinc 472 20 231 395 320 146
Arsenic 1.1 <1 <1 22 1.9 <1
Strontium 23 5.3 19 22 23 14
Molybdenum 1.8 <1 2.1 39 25 3.2
Tin 44 5.3 11 16 i1 30

Antimony 7.2 1.8 7.5 11 15 g

Lead 811 42 122 126 67 47

January 8 was windy and dusty which may account for the higher concentrations.
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Table VI4
Freeboard Space, Chromic Acid Concentration and Average Temperature for the Decorative
Chromium Plating Tank During Testing

Date Run Freeboard (inches) | Chromic Acid Temperature (°F)

Conceniration

(0z/gal)
1/09/03 SI-02 3.0-3.0 344 112-113
1/10/03 SI-03 3.0-2.75 33.96 112
1/17/03 SI-07 50-49 33.07 109
1/14/03 SI-04 & S0-04 5.0-52 34.18 110
1/15/03 Si-05 & SO-05 4.2-45 32.85 109
1/16/03 SEO6 & SO-06 4.5-4.5 32.63 109-110
Note:

*  Freeboard space was measured at the beginning and end of the day.
*  Chromic acid concentration samples were taken once a day.
* Temperature was measured throughout the day.

Table VI-5
Average Amperes & Volts During Plating and Total Ampere-Hours for the Decorative Chromium
~ Plating Tank Tested

Date Run Amperes Volis Ampere-Hours
1/05/03 SI-02 5,200 - 6,600 6.75-17.5 12,468
1/10/03 SI-03 5,000 - 6,200 6.5-75 9.080
1/17/03 S1-07 2,800 - 6,700 54-6.8 4,634
1/14/03 S1-04 & SO-04 3,400 - 6,200 52-7.2 6,059
1/15/03 SI-03 & SO-05 4,000 — 5,800 6.0-6.6 8,874
1/16/03 S1-06 & S0-06 3,500 - 6,200 5.8-6.2 9,002

Note: Plating amperes varied at the beginning and end of plating as well as with plating of different parts.

Table VI-6
Surface Tension (dynes/cm) Readings at the Beginning and End of Each Day
Date Sample Operator SCAQMD SCAQMD
Stalagmometer Stalagmometer Tensiometer
Reading Reading Reading
1/09/03 SI-02 347-41.5 40.0—432 284-295
1/10/03 SI-03 30.7-313 29.0-326 23.6-249
1/17/03 SI-07 41.5-355 . 40.1-40.2 285-276
1/14/03 SI-04 & SO-04 324-355 34.8-355 253-26.0
1/15/03 S1-05 & SO-05 38.7-378 39.9-40.2 27.9-28.7
1/16/03 SI-06 & SO-06 42.6-43.7 43.5-44.6 20.7-29.0
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MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: Sl-02

SUMMARY OF TEST DATA

Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

COZ in Stack (%C02):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sqgrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vim std):
Water Vapor in Stack (Bws):

Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

381.85 cubic feet
1.103
520 deg. R
29.68 inches Hg
3.679 inches H20
28.95 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
1.01 /(inches H2Q)
529 deg.R
-4.40 inches H20
29.36 inches Hg
13.5 inches dia.
0.994 square feet
62.1 millifiters
360 minutes
0.25 inches
3.50E+08 nanograms
1.40E+06 nanograms

428.10 DSCF (68 deg.F)
0.7 percent by volume

28.84 ib/lIbmole
28.76 Ibflbmoie
57.45 feet/second

Stack Gas Flow Rate (Qs): ' 3334 DSCFM(68 deg.F)
Isokinetic Ratio (%I): 104.1 percent

Total Cr Mass Conc. (Cs): © 8.18E+03 nanograms/dscf

Hex. Cr. Mass Conc. {Cs): 3.27E+03 nanograms/dscf
Total Cr Mass Conc: 2.89E+05 nanograms/dscm
Hex. Cr. Mass Conc: 1.16E+05 nanograms/dscm
Total Cr. Emission Rate (Wm): 1.64E+03 miliigrams/hr Total Cr.
Hex. Cr. Emission Rate (Wm): 6.55E+02 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: S1-03

SUMMARY OF TEST DATA
Volume of Gas Sampled (Vim}.

Vm Meter Cal. Factor

Meter Temperature {Trm):
Barometric Pressure (Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%C02):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sqart. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure {Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (t):
Nozzie Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):
CALCULATED RESULTS

Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate {Qs):
Isckinetic Ratio (%l):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

291.84 cubic feet
1.103
520 deg. R
29.66 inches Hg
3.275 inches H20
28.90 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79,10 percent
0.84
0.94 [f(inches H20)
523 deg. R
-4.40 inches H20
29.34 inches Hg
13.5 inches dia.
0.994 square feet
61 millititers
288 minutes
0.25 inches.
2 81E+06 nanograms
6.81E+05 nanograms

326.64 DSCF (68 deg.F)
0.9 percent by volume
28.84 Ibfibmole
28.74 ib/lbmole
53.28 feet/second
3119 DSCFM(68 deg.F)
106.1 percent
8.60E+03. nanograms/dscf
2.08E+03 nanograms/dscf
3.04E+(5 nanograms/dscm
7.36E+(34 nanograms/dscm
1.61E+03 milligrams/hr Total Cr.
3.90E+02 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: SI-07

SUMMARY OF TEST DATA
Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb):

Avg. delta H Orifice Press. {dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%C02):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time {i):
Nozzle Diameter {Dn):

Total Chromium Mass Collected {Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecuiar Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%!):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

171.35 cubic feet
1.103
520 deg. R
29.64 inches Hg
3.221 inches H20
29.88 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84 '
1.03 /(inches H20)
527 deg.R
-4.40 inches H20
29.32 inches Hg
13.5 inches dia.
0.994 square feet
4.8 milliliters
168 minutes
0.25 inches.
1.92E+05 nanograms
7.82E+04 nanograms

191.63 DSCF (68 deg.F)
0.1 percent by volume
28.84 ib/lbmole
28.82 Ib/lbmole
58.12 feet/second
3402 DSCFM(68 deg.F)
97.8 percent
1.00E+03 nanograms/dscf
4.08E+02 nanograms/dscf
3.54E+04 nanograms/dscm
1.44E+04 nanograms/dscm
2.05E+Q2 milligrams/hr Total Cr.
8.33E+01 milligrams/hr Hex. Cr.



Plating Tank Data

Project: Sigma Hoist Line Plating Tank Page: 1of2
Project #: 01-071a By: D.Todd
Time Volts | Amps Temp. Totalizer, amp-hrs Comments
11 8-Jan |Run SI-01 11,291 |start
2 23,175|stop
3 11,884 diff
4]Run 01 invalidated.
sj 9-Jan |Run SI-02 48,010|start
8 60,478 |stop
7 12,468 |diff
: |
o] 10-Jan |Run SI-03 89,353 [start
10} 98,433|stop
14 9,080|(diff
12 _ - |
: _13) 17-Jan |Run SI-07 ... <. bB3fstart -
S| BRI - - - R o e - 5,197 stop
- 15 . b e 46340diff
16|Run 07 replaces Run 01. ST BT
17 | | L
18| Totalizer amp-hours and other tank parameters collected by SSD staff.
19
20
21
22
23
24
25
26
27
28
29
30
31
32
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Caiifornia Air Resources Board
Monitoring & Laboratory Division

Sample Train Setup Sheet
(Use with Nozzle Measurement Sheet)
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California Air Resources Board
Monitoring & Laboratory Division

Method 425 Recovery Field Data Sheet

Project:  Sigma Page: £ of {
Project# T-01-071a Project Lead: D.Todd
Container Cbntainer Container
No.1 No. 2 No. 3
(Probe Rinse}| (Impinger 1) | (Impinger 2)
Run # SL-6
pH o B Z.0 2.0
IHoTE! Pregs /,_
MS‘Q &I AL gaﬁfr-Tare (gm) /00;5_ ;T
Tarimgred e  Final (gm) [CD.0 FS RO L RO
Ty SRS DR (gm) 57.2 | -35.0
Plided dte Container Container Container
No.1 No. 2 No. 3
Probe Rinse) | (Impinger 1) | (Impinger 2)
Run #: 8F- o> (
pH 7.0 /0.0 A28
Tare (gm) — /lo/-7 [o0/.0
Final (gm) /AE.0 (7 -6 Sos B
Diff (gm) . . 2 4.3
! ; — Centainer *| ~ Container Container
No.j' No. 2 No. 3 :
: _ (Probe Rinse) | (Impinger 1) { (Impinger 2) ¥
Run# Sz -:o3 9.0 [O.6 /00 ]
ALETE TFoanpe mgean PH ol Vaa a4 ~Hof
# 9 sexSr . rglare (gm) = -7 £O3.0
HEx crcsc~e . Final (gm) [ - | /ol T /o
Diff  {gm) 6.6 7./
‘ Coniainer Container | Container
No.1 ‘No.2 No. 3
(Probe Rinse}| (Impinger 1) | {Impinger 2)
Run #: . )
pH
Tare {gm)
Final {gm)
Diff (gm)
Container Container Container
No.1 No. 2 No. 3
(Probe Rinse)| (lmpinger 1) | (Impinger 2)
Run #; ‘
pH
Tare (gm)
Final (gm)
Diff (gm)

. A
/\[07":';?‘ ’ (écu?'_ SES V EXM- T tfor

S armae s s fFre S—Ié'—.




APPENDIX B

Test Results and Data Sheets
for
Mist Eliminator Control Efficiency



MONITORING & LABORATCRY DiVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO. S04

SUMMARY OF TEST DATA
Volume of Gas Sampied (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm}:
Barometric Pressure (Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%C0O2):

NZ2'in Stack (3N2):

Pitot Tube Factor (Cp)

Avg. of Sqgrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel {Vic):

Sampiing Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected {Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecular Wi, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%l):

Total Cr Mass Conc. {Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Cone:

Hex. Cr. Mass Conc:

214.09 cubic fest
1.103
520 deqg. R
29.66 inches Mg
1.188 inches H20
29.75 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84 :
1.04 [inches H20)
529 deg.R
-4.40 inches H20
29.34 inches Hg
13.5 inches dia.
0.994 square feet
50.2 miliiliters
380 minutes
0.188 inches
2.06E+06 nanograms

' 9.50E+05 nanograms

238.39 DSCF (68 deg.F)
1.0 percent by volume
28.84 Ibflbmole
28.73 ibfibmole
59.09 feet/second
3414 DSCFM(68 deg.F)
100.1 percent
8.64E+03 nanograms/dscf
3.99E+03 nanograms/dscf
3.056E+05 nanograms/dscm
1.41E+05 nanograms/dscm

1.77E+03 milligrams/hr Total Cr.
8.17E+02 milligrams/hr Hex. Cr.

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: S0-04

SUMMARY OF TEST DATA

Voiume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure {Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%COY):

CO2 in Stack (%C02):

N2 in Stack (36N2):

Pitot Tube Factor {Cp)

Avg. of Sgrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

. H20 in impingers and Silica Gel (Vic):

Sampling Time {1):
Nozzle Diameter {Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):
CALCULATED RESULTS

Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):
Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Fiow Rate (Qs):
Isokinetic Ratio (%I}

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

258.6 cubic feet
1.072
520 deg. R
29.66 inches Hg
1.743 inches H20
29.79 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
084
1.15 [(inches H20)
527 deg.R
-7.40 inches H20
2912 inches Hg
13.5 inches dia.
0994 square fest
58.9 milliliters
360 minutes
0.188 inches -
2.44E+03 nanograms
2.54E+03 nanograms

280.24 DSCF (68 deg.F)
1.0 percent by volume
28.84 Ibflbmole
28.73 Ibfibmole
65.58 feet/second
3774 DSCFM(68 deg.F})
- 1064 percent
8.71E+00 nanograms/dscf
9.06E+00 nanograms/dscf
3.07E+02 nanograms/dscm
3.20E+02 nanograms/dscm
1.97E+00 milligrams/hr Total Cr.
2.05E+00 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: SI-05

SUMMARY OF TEST DATA
Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure {Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg: )

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%C02):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (t):
Nozzie Diameter (Dn);

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm sid):
Water Vapor in Stack (Bws):
Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wi, Wet
Stack Gas Velocity (Vs):

Stack Gas Fiow Rate (Qs):
Isokinetic Ratio (%I):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

227.84 cubic feet
1.103
520 deg. R
2964 inches Hg
1.266 inches H20
29.73 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
1.04 [(inches H20)
532 deg.R
-4.40 inches H20
29.32 inches Hg
13.5 inches dia.
0.994 square feet
34.1 milliliters
360 minutes
0.188 inches -
4.20E+04 nanograms
2.81E+04 nanograms

253.58 DSCF (68 deg.F)
0.6 percent by volume
28.84 Ib/lbmole
28.77 Ib/ibmole
59.40 feet/second
3424 DSCFM(68 deg.F)
- 106.1 percent
1.66E+02 nanograms/dscf
1.15E+02 nanograms/dscf
5.85E+03 nanograms/dscm
4 05E+03 nanograms/dscm

3.40E+01 milligrams/br Total Cr.
2.36E+01 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: S0-05

SUMMARY OF TEST DATA

Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb).

Avg. delta R Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO): -

CO2 in Stack (%C02):

N2 in Stack (SoN2):

Pitot Tube Factor (Cp)

Avg. of Sart. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure {Ps)

Stack Dimensions

Stack Area (As)

H20 in impingers and Stica Gel (Vic):

Sampling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%l):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

252.78 cubic feet
1.072
520 deg.R
29.66 inches Hg
1.604 inches H20
29.78 inches Hg.
2090 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
1.14 Kinches H20)
532 deg.R
-7.40 inches H20O
29.12 inches Hg
13.5 inches dia.
0.994 square feet
45.7 millititers
360 minutes
0.188 inches -
7.00E+03 nanograms
5.57E+03 nanograms

273.84 DSCF (68 deg.F)
0.8 percent by volume
28.84 |b/ftbmole
28.75 Ib/lbmole
- 65.18 feel/second
3726 DSCFM(68 deg.F)
- 105.3 percent
2.56E+01 nanograms/dscf
2.03E+01 nanograms/dscf
9.03E+02 nanograms/dscm
7.18E+02 nanograms/dscm

5.71E+00 milligrams/hr Total Cr.
4,55E+00 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: SI-06

SUMMARY OF TEST DATA
Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb):

Avg. delta H Crifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%C02):

N2 in Stack (S%oN2):

Pitot Tube Factor (Cp)

Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Coliected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm std):
Water Vapor in Stack {(Bws):

Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity {Vs):

Stack Gas Flow Rate {Qs):
fsokinetic Ratio (%l):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

223.63 cubic feet
1.103
520 deg. R
29.72 inches Hg
1.234 inches H20
29.81 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
1.03 /inches H20)
536 deg.R
-4.40 inches H20
2940 inches Hg
13.5 inches dia.
0.994 sqguare feet
12.3 milliliters
360 minutes
0.188 inches .
5.¢1E+03 nanograms
3.22E+03 nanograms

249.54 DSCF (68 deg.F)
0.2 percent by volume
28.84 Ih/ibmole
2881 Ib/Ibmole
58.97 feet/second
3395 DSCFM(68 deg.F)
~ 1053 percent '
2.37E+01 nanograms/dscf
1.29E+01 nanograms/dscf
8.36E+02 nanograms/dscm
4.56E+02 nanograms/dscm

4.82E+00 milligrams/br Total Cr.
2.63E+00 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-01-071a
PROJECT NAME: Sigma Plating
RUN NO.: S0-06

SUMMARY OF TEST DATA

Volume of Gas Sampled (Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb):

Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO).

CO2 in Stack (%CO2):

N2 in Stack (%N2):

Pitot Tube Factor {Cp)

Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in impingers and Silica Gel (Vic):

Sampling Time (1):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Coliected (Mn):
CALCULATED RESULTS

Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):
Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%l):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr Mass Conc:

Hex. Cr. Mass Conc:

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

237.45 cubic feet
1.072
520 deg. R
29.7 inches Hg
1.405 inches H20
29.80 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
1.07 /(inches H20)
532 deg.R
-7.40 inches H20
29.16 inches Hg
13.5 inches dia.
0994 square feet
27.9 miliiliters
360 minutes
0.188 inches
5.45E+03 nanograms
4 23E+03 nanograms

25745 DSCF (68 deg.F)
0.5 percent by volume
28.84 Ibflbmole
28.78 lb/lbmole
61.25 feet/second
3514 DSCFM(68 deg.F)
105.0 percent
2.12E+01 nanograms/dscf
1.64E+01 nanograms/dscf
7.48E+02 nanograms/dscm
5.80E+02 nanograms/dscm

4 46E+00 milligrams/hr Total Cr.

3.46E+00 milligrams/hr Hex. Cr.



Plating Tank Data

- : Project: Sigma Hoist Line Plating Tank _ Page: 2of2
Project #:01-071a By: ' D.Todd
Date Volts Amps Temp. Totalizer, amp-hrs Comments

1] 14-Jan {Run 04 ' 12,585|start
2 18,644 |stop
3 _ 6,059 |4diff
4iRun 04: Hoist line down. Sampling stopped ~11:00 and restarted 1:00. Host line restarted 3:00
s 15-dan {Run 05 36,718start
8 45,792|stop
7 200|less - port change
8 8,874 diff
9|Run 05: Hoist iine down. Sampling stopped 30-45 min later at 9:40 and restarted 10:05.
16-Jan |[Run 06 68,093|start
10 _ 77,260 |stop _
11 . ~1635]less - port change i
o R N YT A
.0 . 'u|Totalizer amp-hours and other tank parameters collected by SSD staff. i ol
~ 15 e _ ¥
16
i7
18
19
20
21
22
23
24
25
26
27
28
29
30
31
a2
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N < CE et i
. /J.ng I W3¢y £ Mq o Mol ST Jia 2! o
yar = 2046y, FIELD DATA RECORD . PAGE | of {
RUN NO, d»“;‘ g PROJECT NO, AR/
LOCATION 4:,,,14; PITOT TUBE FACTOR 0. 9% PLANT NAME 57 7 hest
DATE W o NOZZLE DIAMETER /e (0% in. AMBIENT TEMP (F} V 6%
OPERATOR W 4l PROBE LENGTH Yy ft. METER TEMP (F} &0
METER BOX NO. Yo & ol no BAR. PRESS {"Hg) R4 CEG
LOCAL TIME - P STATIC PRESSURE {"H20j ==Y . ) g4
START/STOP &7 X o/ SAMPLE TRAIN LEAK TEST, ASSUMED MOISTURE (%) @ .,.§
_ ! i BEFORE /¢ i, 11.,0 50% ASSUMED 02 (%) i
STACK DIAMETER /74 AFTER in._ 1,0 2 ASSUMED CO2 (%) g.0?
Yin: INUE PITOT TUBE LEAK TEST y ASSUMED MW {WET, %)
H@: Li2e BEFORE 6% AFTER ﬂa ASSUMED MW (DRY, %)
ORIFICE dH
DRY GAS | VELOCITY - (in, H20) TEMPERATURES (F) PUMP
CLOCK METER dp /624 VAC
POINT TIME (cu. ft.) JinokZ0) DESIRED ACTUAL = |STACK] PROBE [+HFER [RESIN|IMPGR | (in. Hg)
fiﬁ” Y, 24 AL AT Mo |Had '
START 0 237.58 — L — 78 — — — —_ — [ ~—
V= Ex 140, ¢ 0.5 060 | 0,60 | gx | o | ] % |57 | 9
2 S | qu7 9 L. 1% 0. 9] 293 | 63 | 63 L les | oy ya
] H5 | 956.9 A | j)) B [l @y | Y G4 |51 Yy,
1 o Gb T3 0.54 043 093 $e | &7 o 15/ |
ppped 93 S L 973,27 P 0. %8 098 | 0% | e7 et |5/ | 4
) a(,r,]..d, o v HKl 25 0.2¢ 0. %7 9.%7 L7 |69 C7 15a ;z
WL b 05 990, 5% s e I3 71|27 N VN S
et [0 (000,51 13 Lt L 74 |73 2/ |58 | ala
ﬁwf g gt q 135 | w0 .4 s /" 73| 78 7 58 | 57
Tu,pl-h—l Thulle 10 j tr 247, "5‘? (Ve iU\ 0 [:3 /& {ode f?‘{ 717 \ A 58 &
resleted 0 d 1/ T fos Ml 832 o /L5 bl L) o L7 | 7Y | ok Vol |58 [ e
1e A T NS W T E R Y, /4 A Y 73 | 7¢ \ {72 |57 5%
wpl b 61 75 03[ IR 0if £ T 43 {75 \tzo 157 |t
nogpe +1% o 2D 106404 /4 1. L5 2R__| 24 | (70 |57 |[§%
ot il iv 3 Az /071,38 {1 LR L2 U__| 74 \ o9 |53 | 4
e o 240 /079, 65 0, XY &M_@ﬂa?k 2R |74 207 |5 i
5 265 /aé{’fff o9 | e40 | l,g wx 3/ 7;5 (Zg 54 7:;(/_
fo 200 (696, |1 .30 0.9% 0.3 0 |75 6 1547
7 835 [10% 53 L0 i . 70 | 74 (0 |55 | %7
4 A0 W \yifas o0a |4y “re N| 0 o8 | 73 67 |59 |
2 3/S 2z, ;5 L L3 L3 2/ e | 3 | 5
[0 130 Hie, % L3 .1 [H {4 ol | 20 ¢4 |53 | 5%
1l 345 (39,17 L3 1y /4l bl | 69 Lol ey 152 | 5 |
7} 240 7,67 [y oW [ b 85 66| Gf Y 5/
Theta: Vm: avg. dP:/,04[% (avg “dH: /. [f%lavg Ts : % [+ :
260 U490 rans oy, Vorllinon | €501 ¢




i~ 7
TERER [
rp s r,ﬁjﬂ.ﬁ‘. Lol

o [ ] . o
b , FIELD BATA RECORD . PAGE ¢  of {
RUN NO, 50...(;{4.( , PROJECT NO. Olm 3T q,
LOCATION ~aurc 27 PITOT TUBE FACTOR ©, 84 PLANT NAME Sl s
DATE Sew/es s NOZZLE DIAMETER 3 oaq i, AMBIENT TEMP (F) o8
OPERATOR T ]~ ranicE PROBE LENGTH P24 ft. METER TEMP (F} L 60
METER BOX NO.  Zeeiainti ] 2000 120ty BAR. PRESS ("Hg) 0. €8
LOCAL TIME - ‘ ' o STATIC PRESSURE ("H20] = 2%
START/STOP o942 /' SAMPLE TRAIN LEAK TEST, ASSUMED MOISTURE (%) p.5 2%
,_ " BEFORE i7 . H,0 o/ ASSUMED 02 (%) 20: ]
STACK DIAMETER | %5 AFTER 4,9 I H,0 S ASSUMED CO2 (%) |
Yrm: 672 _—Afreb=5 el PITOT TUBE LEAK TEST 2 ) ASSUMED MW (WET, %)
H@: . A5Gl ) by BEFORE §°% 4 AFTER 5 5« ASSUMED MW (DRY, %)
' ORIFICE di
DRY GAS | VELOCITY - (in. H20) TEMPERATURES {F) PUMP
CLOCK METER | .. dp R e 3 VAC
POINT TIME (cu. ft.) {in. H20) DESIRED ACTUAL  |STACK|PROBE [ FIVTER [RESIN IMPGR{ (in. Hg}
() ' EXTE N | Y 2 l<r Azl 4 :
START 0 TG ol 37 2,15 Al g { 64 | %6 | 7@
55 t5ie0 | {00960 37 4,00 4,00 2 143 3 63 | 47 | 130
P 3000 | 023,23 b5 1249 218 £2 | € (|79 |42 1735
3 45toe | Jp 7,00 308 3.8l 350 & |67 \ 167 192 |j2.0
n 6oloe | i05a.G0 155 199 (35 ldq |70 | 167 |42 | do
o 5 | 7500 | 106493, | 1.Jo [.50 L0 |71 [ Tes 143 {5p
of@ 105 90§ V04§ | iolg 7 | bre o7l reeaqr| e mlidi 729 |\ TR S ot
00w @ 77 o9 (033,50 e N N L e P T I e T 2 T 2a e 1A FO_I46 HY 275 2
s VNG 1.9 199930 o451 0. 84 o34 | 7 | 73 72 | b | &
20 4 135 1098, 61 0,69 PR .5 i1 77 7y | 46 | 2.3
oiie 13y (12 (50 o623 013 9. 9 0.l 71 75 73 1 4% 2.5
jf;jﬂ@ ago | 1 65 NS AT 2,14 (i SN 93 .93 7 |7y 72 | %6 52
Y 1. |80 F22. 49 74 — - - - I
¥ oI w5~| 195 ljB;‘??} () [.58 &) f.?" al 198 4| 7o op 73 72\ ‘/""! "é_'a
2 | e 145,46 [45 21 4 67 | 73 | N\ |9 |4 157
3 225 156,66 | f45 X7 (-8 g | 72 | | 73 |45 1 rg
i ) 68, L 5 L2 (9 61| 72 (|72 | 49 fe?
] 269 [80.66 | 1.7 27 4 69| N |73 | 45 165
6 270 189,39 O34 Y| 1,2 [ 2 et |71 1 70 | 95 140
k) 189 199 .74 Lt LY [+ (8 |7 [T 146 | 45
8 200 09,5y Iy 1.5 (5 7 | 74 [ 170 | 4¢ |50
T |38 230,51 13 N b 66 170 \|-£2 | 76 150
01330 23(H f, a5 113 g6 | £3 167 | yy |55
1 34§ dH3.02 | [.Hp +r 85 Z 65" 148 | 68 | 45 5.5 |,
1 3608 (153,03 il B ([ - # € 6méb P |67 | iy mrfg
Theta: Vm: avg__dP: /3¢ ~ lavg dH:Hl.S¥avg Te[1, L1y
300 258-60 |4ar,,- 1i7 Rt N B

L5

¢
A

-0

¥



A 200 4;;%,,,,,,5&(4

}m,{e n @J/ T Lp | Then 6;\-;1,74 oy & _,.jar)“t‘y' '
- A Ab.‘.sm P 45792 JQ [ ol ~dhatn Fooky ) .
. o FIELD DATA RECORD . PAGE _ {  of |
RUNNO.  §7- By PROJECT NO, Ttof = 07/ e
LOCATION 1, Jo PITOT TUBE FACTOR 0, ¥4 PLANT NAME 94 win
DATE 1//,!3’/(,,J NOZZLE DIAMETER 3//6 2./8% in, AMBIENT TEMP (F) V oo
OPERATOR az PROBE LENGTH 7 ft. METER TEMP (F) &p
METER BOX NO, « %:ﬂ{;é; S s BAR. PRESS {"Hg) 29 & &
LOCAL TIME , e o STATIC PRESSURE ("H20) - &, ¢/
STARTISTOP 0930/ 1517 SAMPLE TRAIN LEAK TEST, —  ASSUMED MOISTURE (%) 0.5 10
o /. BEFORE /5 VA . n, 20 a/ft ASSUMED 02 (%) 0. G
STACK DIAMETER [ 7 AFTER T2 in. Ho0 gk ASSUMED CO2 (%) . o0
Ym: INEE PITOT TUBE LEAK TEST ~ = /= ASSUMED MW (WET, %)
H@: ‘D . <2l BEFORE i, 3“42 AFTER 4 g(f}ﬁ ASSUMED MW (DRY, %)
| GRIFICE dH
DRY GAS | VELOCITY" (in. H20) TEMPERATURES (F) PUMP
CLOCK METER dp VAC
POINT TIME {ou. ft.) {in. H20) DESIRED ACTUAL |STACK|PROBE | FETER |RESIN[IMPGR (in. Hg)
L 26 e 28 FTI0 G e Wong | Ay :
START 0 A - I —— —— — —_— = — = ==
V- i )A_ [39.0¢ | 0. 60 0. 69 0.¢9 g2 1482 | ) |S1 | %7 17%,
2, 30 [6d, 83 028 CAL | 0¥ T4 1 35 | SaT Yy th
147 3 Yy [72.3% | ), FH _0.97 .92 el | b T3 _| 95 2
W,pu 3’17 Y bt . 1B 5 [0 L Lo ea_| 6o b |45 | §
o bl I IN.0( | 078 DA 0.90 Gt | Gl ¢/ |46 |
2;"5 PM’” ““m & 9.0 1983 0.5 0,99 0. 93 A L@ 63 | 42 A
s (05 209, 24 A L4 [ 4 68 | ez e3 | 47 | @
¢ t oot 8 (%0 YRR A L3 [ § LT e &y e |47 | &
w* “‘”‘L | 135 224,67 {3 15 1.5 eq | 70 L7 | 44 | 4
0B [ | 5o 33769 L.4 A1l | Lk 70|73 e | 57 | G
(\afﬂl‘u""f‘ {) 75 RI7, 7 [ 4 le2. L2 7 25" 7/ A/ b2z
12, LB %ol d6(, 39 1% et Lol Y/ 74 | 7€ 22149 | &
i =1 /25 27004 0,59 I, L 7¢ | 7% \24 |5 | 444
2 Rigd 0 | QRO LA ) L 26 | 77 73 SA | 5.
3 220 T gAY 12 5 L5 77 |77 7y | x| o
4 D | AG9 7 L@ [, L. 77 179 29 | 52 | 5
ﬁ'— AST 30440 fad {2, LA 29 | yo 26 |53 |
6 170 3690 1 0.9, (.4 0.9 7% _| g0 76 __ | 4.3 th
) ATS SRS 72, 0,949 Led [ 77 1 %0 27 ,S‘.J | s,
3 100 BRSO 1,3 L3 78130 186 1855 | 7
2] 305 | 345 R 1.2 Lo |2 29| %t P | 5% | 525,
0 33D A8, ¢ 13 (5 L 79 | gA 7% 153 G
I IUE | ov. TS L3, L5 s 729 | %3 1%_| §v &
(7~ B6O |39 L6 If’w‘"’ L Leff ratgd| 780 g4 7% | To A
Theta; . Vm: avyg  dP:rovd avg “dH: V0,17 |lavg Ts . 1 '
36U *ﬁlg:s* ARy lih6 X f 71.4f 1467
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) - FIELD BATA RECORD . ~ pace_ of ;
RUN NO. 350 ~ (/ff’ : PROJECT NO, Qi ~aeia
LOCATION ~ porLe7 PITOT TUBE FAGCTOR e FH PLANT NAME &4 Gt A
DATE 1L5 /O3 aP . NOZZLE DIAMETER 3% oagan. AMBIENT TEMP (F) 58~ 59
OPERATOR™ 77" 7 o iwe. PROBE LENGTH i ft. METER TEMP (F) 6o
METER BOX NO, 2.0+ BAR. PRESS ("Hg} 2767
LOCAL TIME ~ o | STATIC PRESSURE ("H20]  — 7.4
STARTISTOP o %30/ 1575 SAMPLE TRAIN LEAK TEST, ASSUMED MOISTURE {%) a5
iy BEFORE )¢ . H,0 =~ ASSUMED 032 (%) AL 7
STACK DIAMETER 134 AFTER ~T7% in. 1,0 -0P  ASSUMED CO2 (%) .
Ym: 07 2. PITOT TUBE LEAK TEST T i ., ASSUMED MW (WET, %)
H@: [ 60Y BEFORE_Z 25 - wiC AFTER 5"~0~  ASSUMED MW (DRY, %
' ORIFICE dH '
DRY GAS VELOC!TYT fin. H20) 8 | TEMPERATURES (’F)/m PUMP
CLOCK METER dp 5%q AP L A B VAC
POINT TIME (cu. ft.) {in. H20) DESIRED ACTUAL ~ISTACK] PROBE [FILTER | RESH [IMPGR] (in. Hg)
(ruw@enol | @znp) 32,07 (eate) (nEap) ) z . 3 if :
START 0 253wy 4 (I = — — | = — T — | ==
WE ST S - (500 124575 175 G 2,09 L0 56 | 56 '5‘5" M | ZE
LG 2 20 228,79 90 | 2.23 ds 30 54 | 59 5] | qe s
2 45 PITR L Y .98 KO0 162 e | N TET [ |2
2057 i 60 3030 2 B E] 49"67 e[ | 62 Y ] tbe | 4y |7g
ot @ 5 75 21190 l. 1o f+ T L9 ey |69 { 6} | 42 4%
quoseo T 40 2a292 | iqS [ 74 115 70 177 ) €5 1% ¢35
B 7 (05 232.99 [,is 153 I, {0 70 1779 RRTNEY]
L 8 120 33 [22. .4 by 7( | g0 [ |47 | &5 |45
: q 13¢ 354, 79 e +~+- {4 i |70 183 Y g |55
i 165 374,19 by, 2 5 § 27 | 8% \ 17z 45 185
: i'2 190 375,26 D) L3 % 79 99 [ 173 | 4% 4.5
geumd A 55 115 39349 24 2,5 25 |76 [§4 (|72 |49 190
2T L1310 H 1115 A (.9 1.9 76 |38 N |77 1 uf |85
3 [ 3a8 4094 " oy Loy ,,Lg 177 | 51 [ 172" | He 170
4 0 13866, Aoy 1.8 ) 73 %2 | [ 7¢ | 52 19,5
5 255 AT I/ A0 2.0 79 | 83 [ 1 7% %7 170
¢ 270 454 ¢14 I4 17 1.7 77| 32 Yy |74 1 45 {4o
7 285 486,79 016 .91 0Pl 75 | o9 /|2 | 46 |40
3 Joo 474,96 oo WIN LI 034 7% 1 79 \ 177 |47 |35
q 315 MIL.7] 073 0. %% ©.88 |76 |73 79 |\ 47 |25
iv | 330 490,65 073 L 0,34 9,63 76 |79 78 |47 |37
r 95 H48549 | o 73x | 6,58 0.64 7|77 A 78| W7 |35
(z_ |740 1—05,3.;“ eI 0.38 Of& | 5300 78 ) 7["«; 47 (25
Theta; avg...dP: 1,34 avg ' dH: Y%4Wfavg Ts . ez
AR Yy W A o LEod | 9673 449

i

,.4
,,.-

1, 2.0
Y
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,_ = Deiser¢ " STuest A Tpvde, s €0 1 Cragh, )
At s @509 Fi 722260 | I T
N R =N 3 j" - e Y 'ﬂn«ﬁ r(ﬂdffy 7"1‘!“”" ”d” e
L med A TR DA‘IA RECORD . ,,mbarfig A
Wy ﬂzwﬂ RUN NO. - éé’ , , PHOJECT NO** Dy - y//d, ‘
plocily o6 LOCATION _ fyuyssder T iof PITOT TUBE FACTOR 0. 34 PLANT NAME S79 puat
gudy DATE g [93 . NOZZLE DIAMETER L1488 in. AMBIENT TEMP (F) 7 5
aake V- 1OPERATOR W Tplal PROBE LENGTH [ ft. METER TEMP (F) ) GO
wrdel?) Y METER BOX NO. U b L\H 2 is ‘ BAR. PRESS ("Hg) 1y 72
wgde WS LOCAL TIME AP ‘ o STATIC PRESSURE ("H20l -‘i—/,t,t
go lese vo srAﬂT/STOP 0320/ SAMPLE TRAIN LEAK TEST.. ...  ASSUMED MOISTURE (%] %/
JL L+ Iu” S kor pmwifor- BEFORE /5% . Hy0 ASSUMED 02 (%) 0.4
15 'STACK DIAMETER /7 /.7. . AFTER ~75& in,  H,0 ASSUMED CO2 (%} . 0, 0
i el Ym: [ {03 PITOT TUBE LEAK TEST ~ *. « /] ASSUMED MW [WET, %)
'Ebws’j ‘JM{)H@- : 152@ BEFORE J‘.':r’ziz AFTER @uﬁ ASSUMED MW (DRY, %)
LM ' : o ,
yo Hert i ' ORIFICE dH '
DRY GAS | VELOCITY: (in. H20) TEMPERATURES {F) PUMP
CLOCK METER dpP VAC
POINT TIME lcu. ft.) {in. H20) DESIRED | ACTUAL [STACK[PROBE CEICTER | RESIN|IMPGR| (in, Hg}
= ‘ 1607 2940|1627 Mot |0, 40 '
START 0 324, 07 — - f— . — - . — 1T
V-1 I 5 38347 D78 | ¢, 383 093 b | %5 53 14935 | Ha
A £ Lo N Wi S DT SRS Y R 7 ey | 3% I ek ol C0 S TS
3 4.7 CVINN 9, 99 [V ) ey |57 | | i |45 | “
it oo | 40967 T 0. 93 0.973 g | ez \ e | By | 4
i 74 i 9, % 0.423 Q2 |7) |67 \ | g | SO | ¢
A Go | 426.49 | 0. 90 O | 0.9 7% | 7/ 26} 57|t
7 [0F 93539 | g | ja LA 741 o4 2| xo | Yk
4 (A 445459 143 /s r 15 Wi R 24 | 9 | 5
g AT 156, (0 L4 leg [ & 725 | 76 24 | 4% | 57
/O /S0 P Uo7 0F [T (7] /(17 /6 | 76 L _log T9g | 6
T 16T “S|__#77.98 | j 5 L7 o) 22 177 \ Nz |z e
O' . 1A (86 " | 408 90 L5 (7 L7 27 179 V175 [T He | e
- - 15 496,97 | 076 0.%7 6,97 728 114 I 176 | bg sz
. 219 S04, 38 ) o794 | " e, 9p R, 29 182 | [/ |79 | g9 %
3 2T | 8 G {1 2 fa | 27 | 53 / ve | 5o | iy
4 24p > 1 Zag, 63 PEN [ Y LY 20 | ¥4 \ 7% | A0 | 4
§ A5 Sl 7g 030 0,/ O 0| ¥y [ |90 [ 50 |3
2 R0 | £34¥i O FL 0,9 093 ¢ {8 | I | 33| %
i ~FS | Se¥ %0 | 4o fed ‘iif S | 76 \ N I I
2 300 £10, 57 | ja ot 1.4 4| d6 Vo ikl 5y T 5
o S5 136%. H0 1,3 Le. 114 Yo | 9o I NI
(0 2o 29 04 K] [y [T Y3 | 16 W2 RN
T 34 |58, 28 /13 [i5 Lo A T Y 7 T
N 340 299 Gy [3.40 15 TR TS I g0 |55 |5
Theta; Vm: lavg  dP: %l |avg “dH: avyg .
60 | 223,36 V0 rodh My 15T 74,47
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%l'n!ec: .
FIELD %er\ RECORD .

‘ : PAGE of 7
RUN N0, N /é | PROJECT NO. Di~ 714
LOCATION dp.uisfeg~ fruod o +F PITOT TUBE FACTOR 0. {4 PLANT NAME SN2
DATE /il /63 NOZZLE DIAMETER U8y in. AMBIENT TEMP {F) v
OPERATOR "¢ Cangis PROBE LENGTH LA ft. METER TEMP (F) . &
METER BOX NO, Y104f ' ' BAR. PRESS {"Hg) 29,77
LOCAL TIME - ‘ o STATIC PRESSURE ("H20} - 7,4/
START/ISTOP @153 SAMPLE TRAIN LEAK TEST, . _ S ASSUMED MOISTURE (%) i
- g BEFORE 1725 ih, 1,0 &K ASSUMED 02 (%) A0. 4
STACK DIAMETER /7 /2 AFTER jO.5 in. Hgo oK ASSUMED CO2 (%) . ged -
Ym: .07, PITOT TUBE LEAK TEST ‘“j ASSUMED MW (WET, %]
H@: L bot BEFORE 9 ¢,/ AFTER 5,204 ASSUMED MW (DRY, %)
B ' ORIFICE dH '
DRY GAS | VELOCITY" fin. H20) TEMPERATURES {F) PUMP .
CLOCK METER dp VAC
POINT TIME (cu. ft.), {in. H20) | DESIRED ACTUAL |STACK|PROBE FILTER |RESN[IMPGR] (in. Ha)
- . AMB ‘
START 0 5C&:43 = = — _ ~ (. e -
NEY 15200 15(8,08 | 4G - 9| 3 g9 |61 | 1 Sé 150 15,0
2 30 529 .73 L& | 19 9 6r |58 |V 1 6o 4o 55
3 45 D480 1.6 o9 A 64 | t© ( (2 140 |55
i 60 552, 8% 1.3 Lo b 4 b6 | L2 ) ez TA41 |50
5 75 263,70 i3 1.6 A £5 | L6 { 69 |1z | 50
¢ ) 573.82 .2 Aol Ly 7Y 1 £9 N EYREPRYE
7 105 5911 Qill ©.85 035 10 172 [ 122 [432 |3.0
3 120 58943 Ob5 .78 Q78 69 | 74 ( 75 | H% |3.0
9 135 597.1 | 072 0:87 Q87 _17] |74 L1732 193 3.8
j& 150 ép4.9( 0,70 Q.84 .3y 73 80 \ 7Z | 43 130
.1} 165 &1 289 .73 @.5% o35 2y | o [ 174 | 45 | 3.©
i2 TH) 620:29 | 066 9.79 VDS ET |76 | H7 | 3.0
W i 195 630,60 .3 [.4 1.6 75 | 8Y V{74 [ #3195
L 210 641053 L5 1.5 [ 7 26 181 | ] 177 1Hqé4 50
3 225 651,03 10 &3 (.3 |73 |9 (179 [ 9% 4.0
if 240 £60 .59 A A RG] 76 192, | N 177 | 46 4.0
's L55” 670 .5 . L | 1.3 (-3 6 92 ) 79 '1,{ H'O N
e- 270 677.24 | 0,95 [ . 27492 | [ |79 |46 |35
7 285 699,20 b2 1-9 L4 77 192 \ |8l 47 4.0
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CORRECTED Cotf
California Air Resources Board
Monitoring & Laboratory Division-

Hex. Cr. Sample Train Setup Sheet
(Use with Nozzle Measurement Sheet & Hex Cr Recovery Sheet)

Project: Sigma Plating Page# | of
Project #: T-01-071a Proj. Lead: D. Todd
Date Train # Filter # Nozzle Probe impingers, | Sifica Gel, [ Moisture | Jmpingers |
S/N {Dia,in.|] S/N Cp mit grams | Total,ml [Noj pH [
' : m».s , _
% - oo | szokl .0 batl 5555 | 17558 13724 | |2
. 0 | S& s
H/” s o4- ﬂ/A A . ?ﬁ% sras.of7? 23,7
1 | X6.5B| 22.80 | S0 Y| 3
/SB4 e
,/ o,f. L{ §Final: Z;g?f /7899 919k 1
. ‘. _ 7
4/}, 52 h T 7] P WA
2 pit| 28 .80 305 | ST 3
!
(/ | = p |Finat: ,:‘;‘:g /léS.0 (3760 1 85"
N 5/ g-a ” - [ ] f ] ’w ‘ g ‘,l-
3| | so./ | 2450 | 34,17 3
| H CF%| 1078 12948
{  ref7ra . 1
/ . % -0 0.8
’7;3 So-0§ /4 (%0 |So ¥ - %§ 12498 12541 ,
N Diff: 4288 | #5177 »
%‘ ~  fFnat géfﬂff%d”ﬁ?. 1f:
' . , 1307,
A5 52-.0‘ % . / ?O 51'06 0.5’ ?L Tare: gg",' ” 1l 0‘.‘[ ' 12
- o) ~7. 8] Q0.1 | ¢2.37| 3
25 1161, 8
’/,6 _ . e LF}na]' /%“*fos /{%‘3 ‘ 13&3? 1
.0 o0l | O /98.0 B i
/03 SD é % 17 s ?L Tare: /oa.'f //‘95 4 2
o} /7 | 248 | 273 3 -
ey 7.9 1734.4 8.
! kF‘nall .0 (’/ﬂp ' 1
- M7 | 807 N ST-07 0.84 15 :
%’5 - /& 280 7 Fare: ;o;; (/28T *1339} 2
o] 22 073 | 487 »




California Air Resources Board
Monitoring & Laboratory Division

Method 425 Recovery Field Data Sheet

Project 3o Page: [ o
Project #: Y B~ O7ter Project Lead: _D. 7 go/ C—
Container Container Container
No.1 No. 2 No. 3
Probe Rinse Impinger 1 impinger 2
|run BT 0% ( ){ (Impinger 1) | (impinger 2)
pH 9.0 /0-0 /6.0
Tare (gm) — ’707.7 £88.0
Final (gm) 739. % 59.0. 6¥.3
Dif (gm) / AG, ~rax. ) 73
Container Container Container
No.1 No. 2 No. 3
Y (Probe Rinse) | (impinger 1) { (Impinger 2)
Run #: u@ -0¢
pH 7.0 /0.0 70.0 |
Tare (gm) — | reo.e ’1006. |
Final (gm) /288 P& raTL.a i
Diff _(gm) - - - .o 5
Container A Container Container
‘No.1- No. 2 - No.3 :
Probe Rinse){ (Impinger 1) | (impinger 2
rung  BI 07 ( inse)) (impinger 1) | (impinger 2)
pH F0 70.0 70:0
Tare {gm) — /0(.2 700 .3
Final (gm)}) A6 . 2.0
Diff {gm) TR -3 .2 -, 1
Container Container Container
No.1 No. 2 No. 3
(Probe Rinse) | (Impinger 1) | (Impinger 2)
JRun # . . '
pH
Tare (gm)
Final (gm)
Diff (gm) .
Container ‘Container Container
No.1. No. 2 No. 3
(Probe Rinse) | (impinger 1) | (Impinger 2)
Run# , |
pH
Tare (gm)
Final (gm)
Diff  (gm)

November 8, 2002

' CARB Method 425

Page 23



California Air Resources Board
Monitoring & Laboratory Division

Method 425 Recovery Field Data Sheet

Project: Dl Page: Lot 2 -
Project #: Y 20~ Oofec ProjectLead: _D, /¢ @
Container Container Container
No.1 No. 2 No. 3
Probe Rinse Impinger 1 impinger 2
| ,s’f-of ( )| {(Impinger 1) | (impinger 2)
pH 8.5 .0 J.0
Tare {gm) —_— /80.> 708.0
Final (gm) 7876 7¢06.8 | 7069.8 |
Diff Lgm) PN 0.0 ?,8
- Container Container Container
No.1 No. 2 No. 3
"(Probe Rinse impinger 1 Impinger 2
Run #- 50‘05 (F )| (impinger 1) | (impinger 2)
pH — Slo 6.0 g.0
Tare (gm) - - _fo/.0 tep.l
Final (gm) /05. 8 758.6 2.7 |
Diff (gm) fOS. & S7-6 -=29.0 ;
Container .| Container | . Container |
No.t- No. 2 No. 3 :
Probe Rinse)| (impinger 1) | (Impinger 2
lrun & EE.oC ( inse)| (Impinger 1) | (Impinger 2)
- Zmp, #Q pH C.0 /0.0 0.0
SP/xcEd u/ 2o a R, Tare (gm) -— ,oo-_"f £00.0
Final (gm) ’59.0 /082 7078 |
Diff _(gm) /39 .0 2.3 7.8
Container Container Container
No.1 No. 2 No. 3
. (Probe Rinse) | (Impinger 1) { (Impinger 2)
JRun #: S0-05
pH 9.0 76.6 /0.0
Tare (gm) — 99.5 ro5.6 |
Final (gm) 710.% r08.S 7,0.§
Diff  {gm) 0.3 7.2 7.2
Container Container Container
No.1. No. 2 No. 3
(Probe Rinse) | (impinger 1) | (Impinger 2)
Run #: -
pH
Tare (gm)
Final (gm)
Diff (gm)

November 8, 2002

CARB Method 425

Page 23



APPENDIX C

ARB Laboratory Results



MEMORANDUM

TO: . Dean Bloudoff, Manager
Testing Section

FROM: Cliff Popejoy, Manager
Inorganic Laboratory Section

DATE: January 30, 2003

SUBJECT: Chromium Resulis—Sigma Plating

Attached are the resuits of analysis for both total and hexavalent chromium of the samples
from Sigma Plating that your staff provided to us.

We analyzed 11 samples (of which two were blanks) from the first week of sampling
{January 6-10, 2003), and 22 samples (of which one was a blank) from the second week
(January 13-17, 2003). Total chromium was determined using an atomic absorption/
graphite furnace technique. To deal with the high carbonate fixative concentrations, we
used a variation of Method MLD0O05. Hexavalent chromium (hex chrome or Cr(Vl)) was
measured using ion chromatography, Method MLD039. For both methods, we empioyed
standard iaboratory quality control practices (multipoint calibrations, lab blanks and spikes,
and control checks). Quality control data will be provided upon your request.

As wouid be expected, the samples from the probes showed hexavalent chromium
recoveries equal to or less than the corresponding total chromium recoveries. For the
impinger solutions, in some cases, the reported values of hexavalent chromium are higher
than the corresponding total chromium. This may be an artifact of both samples being
diluted substantially, producing some analytical imprecision.

If you have any questions, piease call me at 322-6202.

Attachment



Total and Hexavalent Chromium (Cr) Results for Sigma Plating Samples, Set #1, January 2003

ml of sample || Total Cr,  Total Cr, d' %of | Cr(VD, Cr(VD), % of ||Hex/Total
Container # Sample ID collected ng/mi  ngrecoveredl| Sample|| ng/m/ ng recovered|| Sample Y%

1 Trip Spike, Solvent  170. 88 969 96 1000 " 103.2%
2 Field Blank, Solvent 100.3 < .0 <100 <Q.2 <20

3 SI-01 Probe 100.0  |j3.48+05  3.4E+07 [[100.0%[1.2E+05  12E+07 [[100.0%| 35.3%

4 SI1-01 IMP#1 158.0 12.3 1943 0.0% || 743 2300 0.0% || 118.3%

5 SI-01 IMP#2 68.0 3.8 258 00% || 28 190 0.0% 73.5%

SI-01 Totals| 3.40E+07 1.20E-+07 i 353%

9 SI-02 Probe 125.0 ||2.8E+04 3.5E+06 | 99.9% || /.1E<04 1.4E+06 || 99.9%1 40.0%

10 SI-02 IMP#1 1116 17.6 1954 0.1% || 120 1300 0.1% (| 66.5%

11 SI-02 IMP#2 105.8 11 116 0.0% || 09 96 0.0% || 82.5%

SI-02 Totals]| 3.50E+06 | - 1.40E+06 | 40.0%

12 SI-03 Probe 126.2 " 2.2E+04 2.8E+06 |[ 98.8% [|5.2E+03  65E+05 [ 95.5%| 23.4%

13 SI1-03 IMP#1 107.7 3100  33E+04 || 12% [|2.8E+02 3.0E+04 || 44% 89.9%

14 SI1-03 IMP#2 110.] 9.5 1046 14.1 1600 153.0%

Less Hex Cr spike " 1000 | “ 1000
True S1-03 IMP#2 46 | 0.0% || 600 0.1% |} 1304.3%
SI-03 Totals|| 2.81E+06 | fi 6.81E+05 24.2%

The Limit of Detection (LOD) for Cr by GFAA is 1.0 ng/ml. The LOD for Cr{VI) by IC is 0.2 ng/ml.




Total and Hexavalent Chromium (Cr) Results for Sigma Plating Samples, Set #2, January 2003

mi of sample | Total TotalCr, | %of | Cr(Vl), Cr(Vl), % of |[Hex/Total
: Cr,
Container # Sample ID collected ng/ml ng Sample | ng/ml ng Sample %
recovered recovered
39 Field Blank, 152.2 <10 <152 <0.2 <30
Solvent
17 SI-04 Probe 121.6 1.7E+04 20EH06 | 99.0% }7.6E+03 93EH05 |97.9% 45.6%
18 SI-04 IMP#1 110.8 18E+02 20EH4 | 1.0% §1.8E+02 20EH04 { 2.1% | 101.0%
19 SI-04 IMP#2 109.8 < 1.0 <110 0.2 24 0.0%
SI-04 Totals 2.06E+06 9.50E-+05 46.1%
20 S0O-04 Probe 105.3 2.0E+01 21E+03 || 86.3% [1.3E+01 1.3E+03 | 51.2% 61.7%
21 SO-04 IMP#1 158.6. 2.1 333 13.7% 6.8 1100 43.3%| 330.3%
22 SO-04 IMP#2 71.1 < 1.0 <71 19 140 3.5%
SO-04 Totals 2.44E+03 2.54EH03 104.1%
24 SI-05 Probe 129.0 3.3E+02 4.2EH4 || 100.0%}2.2E+02 2.8E+04 |[96.3% 66.4%
25 SI1-05 IMP#1 103.2 < 1.0 <103 7.7 790 2.7%
26 SI-05 IMP#2 107.8 2.9 313 11.8 1300 415.8%
Less Hex Cr spike 1000 1000
True SI-05 IMP#2 <107 300 1.0%
SI-05 Totals 4.2E+04 2.91E+04 69.0%
27 SO-05 Probe 110.3 6.2E+01 6.8EH03 [ 97.7% |4.2E+01 4.6EH3 |[582.6% 67.3%
28 SO-05 IMP#1 108.5 15 163 2.3% 7.5 810 14.5%| 497.7%
29 SO-05 IMP#2 110.5 <10 <111 1.5 160 2.9%
SO-05 Totals 7.00E+03 5.57EH03 79.6%
36 SI-06 Probe 1294 4.5E+01 5.8EH3 | 98.5% |2.1E+0] 2.8EH03 [87.0% 48.1%
37 SI-06 IMP#1 89.0 Lo 89 1.5% 3.8 330 10.2% ) 370.8%
38 SE-06 IMP#2 104.3 < 1.0 <104 0.3 90 2.8%
. S1-06 Totals 5.91E+03 3.22E+03 54.5%
33 SO-06 Probe 128.3 3.8E+0] 49EH3 | 89.4% |[2.6E+0! 3.4EH3 |80.4% 69.7%
34 SO-06 IMP#1 94.5 6.1 576 10.6% 7.8 740 17.5% | 128.4%
35 SO-06 IMP#2 107.0 < 1.0 <107 0.8 90 2.1%
’ S0O-06 Totals 5.45E+03 - 4.23E+)3 77.6%
40 SI-07 Probe 116.6 L6E+03 19E+05 [|100.0%(6.7E+02 T7.8E+04 |99.7% 40.6%
41 SI-07 IMP#1 87.9 <10 <88 3.0E+00 24EH2 | 0.3%
42 SI-07 IMP#2 91.0 <10 <91 <0.2 <18
S1-07 Totals 7.82E+04 40.7%

1.92E+05

The Limit of Detection (LOD) for Cr by GFAA is 1.0 ng/ml. The LOD for Cr(VD) by IC is 0.2 ng/ml.



SSD Chrome ATCM Support Project

Sigma Electroplating Facility Sampled in January 2003

Metal Results by ICP-MS

All Results Have Been Approved by the Inorganic Laboratory Section

Detection Blank Site |Sampling | Duration | Std Sampled
Element-Isotope] Limit |Result| Units | Comp, ng/mi}| Name Date Hours | Volume (m3)
Arsenic-075 1 1.1 ng/m3 0.3 Sigma | 1/8/2003 75 447
Cobalt-059 1 1.8 ng/m3 0.5 Sigma | 1/8/2003 75 447
Chromium-052 1 1836 ng/m3 512.9 Sigma | 1/8/2003 7.5 4.47
Copper-063 1 253 ng/m3 70.7 Sigma | 1/8/2003 7.5 447
Iron-057 5 10430 ng/m3 29139 Sigma | 1/8/2003 75 4.47
Manganese-055 1 68 ng/m3 19.0 Sigma | 1/8/2003 7.5 447
Molybdenum-098 1 1.8 ng/m3 0.5 Sigma | 1/8/2003 75 447
Nickel-058 1 3090 ng/m3 863.3 Sigma | 1/8/2003 75 447
Lead-208 1 811 ng/m3 226.6 Sigma | 1/8/2003 75 4.47
Antimony-121 1 7.2 ng/m3 2.0 Sigma | 1/8/2003 75 447
Tin-120 1 44 ng/m3 12.3 Sigma | 1/8/2003 75 447
Strontium-088 1 23 ng/m3 6.4 Sigma | 1/8/2003 75 447
Zinc-064 1 472 ng/m3 131.9 Sigma | 1/8/2003 7.5 447
Arsenic-075 0 0 ng/ml Blank | 1/8/2003 none none
Cobalt-059 0 0 ng/ml Biank | 1/8/2003 none none
Chromium-052 0 1.9 ng/ml Blank | 1/8/2003 none none
Copper-063 0 0.6 ng/ml Blank | 1/8/2003 none none
fron-057 0 11 ng/ml Blank | 1/8/2003 none none
Manganese-055 0 0.2 ng/ml Blank i 1/8/2003 none none
Molybdenum-098 0 0 ng/mi Blank | 1/8/2003 none none
Nickel-058 0 0.2 ng/ml Blank | 1/8/2003 none none
Lead-208 0 0.3 ng/ml Blank | 1/8/2003 none none
Antimony-121 0 0 ng/ml Blank | 1/8/2003 none none
Tin-120 0 0 ng/ml Blank | 1/8/2003 none none
Strontium-088 0 0 ng/mi Blank | 1/8/2003 none none
Zinc-064 0 0.2 ng/mi Blank | 1/8/2003 none none
Arsenic-075 1 <10 ng/m3)] #VALUE! 1/9/2003 75 45
Caobalt-059 1 <10 ng/m3| #VALUE! 1/9/2003 75 45
Chromium-052 1 131 ng/m3 36.8 1/9/2003 75 45
Copper-063 1 55 ng/m3 15.5 1/9/2003 7.5 45
Iron-057 5 2153 ng/m3 605.5 1/9/2003 7.5 45
Manganese-055 1 19 ng/m3 5.3 1/8/2003 7.5 45
Molybdenum-098 1 <1.0 ng/m3| #VALUE! 1/9/2003 7.5 4.5 :
Nickel-058 1 271 ng/m3 762 1/8/2003 7.5 45
Lead-208 1 42 ng/m3 i1.8 Sigma | 1/9/2003 75 45
Antimony-121 1 1.8 ng/m3 Q.5 Sigma | 1/8/2003 7.5 45
Tin-120 1 5.3 ng/m3 1.5 Sigma | 1/8/2003 75 4.5
Strontium-088 1 5.3 ng/m3 1.5 Sigma | 1/9/2003 7.5 45
Zinc-064 1 80 ng/m3 225 Sigma | 1/9/2003 " 7.5 4.5




Arsenic-075 1 <1.0 ng/m3| #VALUE! 1/10/2003 5 2.98
Cobalt-059 1 1.6 ng/m3 0.3 1/10/2003 5 2.98
Chromium-052 1 391 ng/m3 72.8 1/10/2003 5 2.98
" |Copper-063 1 155 ng/m3 2849 1/10/2003 5 2.98
Iron-057 5 4164 ng/m3 775.5 1/10/2003 5 2.98
Manganese-055 1 52 ng/m3 9.7 1/10/2003 5 2.98
Molybdenum-098 1 2.1 ng/m3 0.4 1/10/2003 5 298
Nickel-058 1 695 ng/m3 120.4 1/10/2003 5 2.98
Lead-208 1 122 ng/m3 227 1/10/2003 5 2.98
Antimony-121 1 7.5 ng/m3 14 1/10/2003 5 298
Tin-120 1 11 ng/m3 20 1/10/2003 5 2.98
Strontium-0388 1 19 ng/m3 35 1/10/2003 5 2.98
Zinc-064 1 231 ng/m3 43.0 1/10/2003 5 2.98
Arsenic-075 1 2.2 ng/m3 0.8 1/14/2003 9.6 573
Cobalt-059 1 2 ng/m3 07 1/14/2003 9.6 573
Chromium-052 1 346 ng/m3 123.9 1/14/2003 9.6 5.73
Copper-063 1 268 ng/m3 96.0 1/14/2003 9.6 5.73
Iron-057 5 7099 ng/m3 2542.3 1/14/2003 9.6 573
Manganese-055 1 71 ng/m3 254 1/14/2003 9.6 5.73
Molybdenum-088 1 3.9 ng/m3 14 1/14/2003 9.6 573
Nickel-058 1 1010 ng/m3 361.7 1/14/2003 96 5.73
Lead-208 1 126 ng/m3 451 1/14/2003 9.6 5.73
Antimony-121 1 11 ng/m3 3.9 1/14/2003 9.6 5.73
Tin-120 1 16 ng/m3 5.7 1/14/2003 9.6 573
Strontium-088 1 22 ng/m3 7.9 1/14/2003 9.6 573
Zinc-064 1 395 ng/m3 141.5 1/14/2003 9.6 5.73
Arsenic-075 1 1.9 ng/m3 0.5 1/15/2003 7 422
Cobalt-059 1 1.9 ng/m3 0.5 Sigma | 1/15/2003 7 4.22
Chromium-052 1 285 ng/m3 75.2 Sigma | 1/15/2003 7 4.22
Copper-063 1 192 ng/m3 50.6 Sigma { 1/15/2003 7 4.22
Iron-057 5 15127 ng/m3 3988.7 Sigma | 1/15/2003 7 4.22
Manganese-055 1 110 ng/m3 290 Sigma | 1/15/2003 7 4.22
Molybdenum-098 1 25 ng/m3 6.6 Sigma | 1/15/2003 7 4.22
Nickel-058 1 1243 ng/m3 3278 Sigma | 1/15/2003 7 4.22
Lead-208 1 67 ng/m3 17.7 Sigma | 1/15/2003 7 422
Antimony-121 1 15 ng/m3 4.0 Sigma | 1/15/2003 7 422
Tin-120 1 11 ng/m3 29 Sigma | 1/15/2003 7 422
Strontium-088 1 23 ng/m3 6.1 Sigma [ 1/15/2003 7 422
Zinc-064 1 320 ng/m3 84.4 Sigma | 1/15/2003 7 422
Arsenic-075 1 <1.0 ng/m3| #VALUE! ||Sigma | 1/16/2003 6.7 4.02
Cobalt-059 1 1.2 ng/m3 0.3 Sigma | 1/16/2003 8.7 4.02
Chromium-052 1 157 ng/m3 394 Sigma | 1/16/2003 8.7 4,02
Copper-063 1 125 ng/m3 314 Sigma | 1/16/2003 6.7 4.02
Iron-057 5 3134 ng/m3 7874 Sigma | 1/16/2003 6.7 4.02
Manganese-055 1 45 ng/m3 11.3 Sigma | 1/16/2003 6.7 4.02
Molybdenum-098 1 3.2 ng/m3§ 0.8 Sigma | 1/16/2003 6.7 4.02
Nickel-058 1 430 ng/m3 108.0 |Sigma 1/16/2003 6.7 4.02
Lead-208 1 47 ng/m3 11.8 Sigma | 1/16/2003 6.7 4.02
Antimony-121 1 8 ng/m3 20 Sigma | 1/16/2003 6.7 4.02
Tin-120 1 30 ng/m3 7.5 Sigma | 1/16/2003|f 6.7 4.02
Strontium-088 1 14 ng/m3 35 Sigma | 1/16/2003 6.7 4.02
Zinc-064 1 146 ng/m3 36.7 Sigma | 1/16/2003 6.7 4.02




Arsenic-075
Cobalt-059
Chromium-052
‘| Copper-063
Iron-057
Manganese-055
Molybdenum-098
Nickel-058
Lead-208
Antimony-121
Tin-120
Sirontium-088
Zinc-064

COCQCOOO0O0OoOD0D0DOOOO

0 ng/mil
0 ng/mi
1.9 ng/ml
1.6 ng/mi
5.2 ng/mi
0.1 ng/ml
0.1 ng/mi
0.3 ng/m}
0 ng/ml
0 ng/mi
0.2 ng/ml
0 ng/ml
0 ng/ml

Blank
Biank
Blank
Blank
Blank
Blank
Blank
Blank
Biank
Biank
Blank
Blank
Blank

1/17/2003 none
1/17/2003 none
1172003 none
1/17/2003 nohe
1M17/2003 none
1/17/2003 none
1M17/2003 none
1/17/2003 none
117/2003 none
1/17/2003 none
11712003 none
1M17/2003 none
1/17/2003 none

none
none
noneg
none
none
none
none
none
none
none
none
none
none
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CALIFORNIA AIR RESOURCES BOARD
MONITORING & LABORATORY DIVISION
P.0O. Box 2815, Sacramento, CA 95812

CHAIN OF CUSTODY LOG

T-01-071a

Facility: Sigma Plating Co. Inc. Proj. No.:
Proj. Lead: D.Todd PageNo.: [ of 2
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CALIFORNIA AIR RESOURCES BOARD
MONITORING & LABORATORY DIVISION
P.0O. Box 2815, Sacramenio, CA 95812

CHAIN OF CUSTODY LOG

Facility: Sigma Plating Co. Inc. Proj. No.: T-01-071a
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CALIFORNIA AIR RESOURCES BOARD
. MONITORING & LABORATORY DIVISION
P.O. Box 2815, Sacramento, CA 95812

CHAIN OF CUSTODY
Hex. Chrome Samples
975
Time: #aé?-g ~ /600

Proj #: T-01-071a Date: 1/ g /03

Facility: Sigma Plating
Sample/Run #: L SYEN
Log #: ' : Initials: A7 04
ST= S fym vty /&/—
ACTION DATE TIME GIVEN BY - TAKEN BY COMMENTS
Sample Collected | //9/03 | /4632 e | B
Transfer , {
Transfer - \ )
Transfer / / :
_ NS vy .
Transfer for Analysis| /7323 ff'é&’é W /Q /{'}\:}/-\ c A
Log | Addl Sample pH Lab
Number| Numbers Description Field | Lab Number
g | 81-g2 -P |Probe, nozzle, & line rinses (Container 1) p
/e Szj-dz;—li 1st Impinger (Container 2) .0
i/ Sj_‘ulg‘ja 2.~ I2|Remaining Impingers (Container 3) 112
‘aboratory, return this form to: David Todd , Project Leader

916-322-8915

If there are questions cali:
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Summary of Observations



Test1&2

Sigma Plating

Dates Tested: 1/9/03, 1/10/03 and 1/14/03 — 1/17/03

Table 1: Freeboard Space, Chromic Acid Concentration and Average
Temperature for the Decorative Chromium Plating Tank During Testing

Date Run Freeboard Chromic Acid | Temperature

(inches) Concentration | (°F)

(oz/gal)

1/09/03 SI-02 3.0-3.0 344 112-113
1/10/03 S1-03 3.0-2.75 33.96 112
1/17/03 SI-07 50-49 33.07 109
1/14/03 | SI-04 & SO-04 5.0-5.2 34.18 110
1/15/03 | Sl-0O5 & S0O-05 42-45 32.85 109
1/16/03 | SI-06 & SO-06 45-45 32.63 109-110
Note:

« Freeboard space was measured at the beginning and end of day

» Chromic acid concentration samples were taken once a day

*  Temperature was measured throughout the day

Table 2: Average Amperes & Volts During Plating and Total Ampere-Hours for

the Decorative Chromium Plating Tank Tested

Date Run Amperes Volts Ampere-Hours
1/09/03 SI1-02 5,200 — 6,600 6.75—-7.5 12,468
1/10/03 Si-03 5,000 - 6,200 6.5-75 9,080
1/17/03 SI-07 2,800 — 6,700 5.4-6.8 4,634
1/14/03 | SI-04 & SO-04 | 3,400 — 6,200 52-7.2 6,059
1/15/03 | SI-05 & S0O-05 | 4,000 5,800 6.0-6.6 8,874
1/16/03 | SI-06 & SO-06 | 3,500 — 6,200 5.8 -6.2 9,002

Note: Plating amperes varied at the beginning and end of plating as well as with plating of
different parts

Table 3: Surface Tension (dynes/cm) Readings at the Beginning and End of

Each Day :
Date Sample Operator SCAQMD SCAQMD
Stalagmometer | Stalagmometer | Tensiometer
Reading Reading Reading
1/09/03 SI-02 34.7-415 40.0-43.2 28.4—-29.5
1/10/03 SI-03 30.7 - 31.3 29.0-326 23.6—-24.9
1/17/03 SI-07 41.5-35.5 40.1 -40.2 28.56-27.6
1/14/03 | SI-04 & S0O-04 32.4-355 34.8-355 25.3-26.0
1/15/03 | SI-0O5 & S0O-05 38.7 -37.8 39.8-40.2 27.9-28.7
1/16/03 | SI-06 & SO-06 42.6 - 43.7 43.5-446 29.7-29.0




Additions to the plating solution:

Chromic Acid:
1 barrel (100 Ibs) on 1/8/03 evening and air agitated for 45 minutes to mix.
1 barrel (100 Ibs) on 1/15/03 morning and air agitated for 45 minutes to mix.
1 barrel (100 Ibs} on 1/15/03 evening and air agitated for 45 minutes to mix.

Fume suppressant (Cr 1700):
2000 ml on 1/9/03 evening
1000 ml on 1/15/03 evening
1000 mi on 1/17/03 morning

Surface tension samples were taken from the plating tank using a PVC pipe.
The solution was collected in a beaker and brought back to their lab area for
surface tension analysis. The specific gravity of the solution was taken once
during the source test period on 1/8/03.

The stalagmometer is kept in the lab on a stand. Each time the surface tension
readings were taken, the instrument was first cleaned out with de-ionized water.

Changed pre-filters for the HEPA filter on moming of 1/10/03.

According to the facility operator, the pre-filters are changed once a month on a
normal basis and sometimes twice a month.

The composite mesh pad sprays every two hours.
Periodically, the operator rinses the plated parts with a hose. Also, the chrome
plating line contains 2 chromic acid dip tanks and two chromic acid rinse tanks

that are air sparged.

Table 4: Samples Collected for SCAQMD Were Labeled As Follows:

Date Time of Day Sample Bottle Labled
1/09/03 Beginning 1-3
1/09/03 End 14
1/10/03 Beginning 1-5
1/10/03 End 1-6
117/03 Beginning 2-7
1/17/03 End 2-8
1/14/03 Beginning 2-1
1/14/03 End 2-2
1/15/03 Beginning 2-3
1/15/03 End . 24
1/16/03 Beginning _ 2-5
1/16/03 End 2-6
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr., Diamond Bar, CA 91765-4182
MONITORING & ANALYSIS
REPORT OF LABORATORY ANALYSIS

TO Shobna Pandhoh LABORATORY NO . 03014-04

CARB

REFERENCE NO JM-13-36, 61-63

SAMPLE(S) DESCRIBED AS DATE SAMPLED 1/10/2003
-0C1 bottled labelled 1.1

-002 botiled labelled 122 ANALYSISENDED 2/11/2003
~-003 borttled labelled 1-3

-004 botiled labellad  1-4 SOURCE IDNO unk

-(305 borttled labelled 1-3

-0006 botiled labellad 1-6 REQUESTED BY C Willoughby

PROJECT CARB Surface Tension

SAMPLE Unknown

SOURCE
Surface tension in dynes per centimeter by EPA Method 3068,
Fisher Model 20 Surface Tensiometer
Labglass Stalagmometer, Smi
Samples Tensiometer Stalagmometer

1-1 235 34.9

1-2 26.8 36.1

-3 284 40.0

1-4 29.5 43.2

1-5 236 29.0

1-6 24.9 32.6
Date & /}-' /ﬁj Approved by J/% S

L Rudy ]g,déx, Senior Manager

Laboratory Services
809-396-2391

03014-04a CARB.xIs



T0O Shobna Pandhch
CARRB

SAMPLE(S) DESCRIBED AS
-001 bottled labellad  2-1
-002 bottled jabelled  2-2
-003 bottled labelled  2-3
-004 bottled labelled 2-4
-003 bottled labelled  2-3
-006 botled labelled 2-5
-007 bottled labelled  2-7
-008 botuled Izbelled  2-8

SAMPLE Unknown

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr., Biamond Bar, CA 91765-4182

MONITORING & ANALYSIS

REPORT OF LABORATORY ANALYSIS

LABORATORY NO . 03017-03

REFERENCE NO JM-13-64

DATE SAMPLED 1/17/2003

SOURCE IDNO unk

REQUESTED BY RonlLem

PROJECT CARBE Surface Tension

SOURCE
Surface tension in dynes per centimeter by EPA Method 3068,
Fisher Model 20 Surface Tensiometer
Labglass Stalagmometer, Sml

Samples Tensiometer Stalagmometer

2-1 253 34.8

2-2 26.0 33.35

2-3 279 39.9

2-4 28.7 40.2

2-5 29.7 43.3

2-6 29.0 44.6

2-7 285 40.1

2-8 27.6 40.2

.//7
; e
oA —

Date é/' /jﬂd/ 2" ; Approved by /” Wé/é// .—///""‘"—'—"*

03017-03a CARB.xIs

Rudy Eden, Senior Manager
Laboratory Services
909-396-2391
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California Environmental Protection Agency
AIR RESOURCES BOARD
Monitoring and Laboratory Division

Total and Hexavalent Chromium Emissions from
Excello Plating Co., Inc.
Decorative Chromium Plating Tank

I. INTRODUCTION

At the request of the Air Resources Board (ARB) Stationary Source Division (SSD),
staff of the Monitoring and Laboratory Division {MLD) performed emissions testing of
a decorative chrome electroplating tank operated by Excello Plating Company, Inc.
located at 5047 Goodwin Avenue in Los Angeles, California. Emissions tests for total
and hexavalent chromium were conducted at the facility over a four-day period from
March 4 through March 7, 2003.

ll. PROCESS DESCRIPTION

The Excello Plating Company performs decorative chromium plating on a variety of
small parts. Excello’s decorative chrome plating tank has a capacity of 337 gallons
and dimensions of 72 inches in length, 30 inches in width, and 40 inches in depth.
The tank is generally operated with a 4-inch freeboard. The plating tank is equipped
with its own rectifier and amperage and voltage into the tank varies with the type and
area of the parts to be plated. Plating bath temperature is controlled and maintained
at approximately 111° F during normal operations. SSD staff periodically collected
voltage, amperage, bath temperature, and amp-hour readings for the plating tank
during the source test.

The tank is equipped with an independent vent and fan, emitting directly to the
atmosphere from a 12-inch diameter stack on the roof.

Emissions from the plating tank are controlied through the use of polyballs and a
chemical fume suppressant. The polyballs (ping-pong-sized, holiow, plastic balls) are
employed on the surface of the plating solution as a mist control device. The
chemical fume suppressant is used in the bath to change the surface tension and
reduce chromic acid mist that is generated during plating operations. . [n addition, the
tank is equipped with a collection system comprised of an independent vent and fan.
The collection system is used to capture emissions.escaping from the surface of the
plating tank and direct them out of the facility through 12-inch diameter duct. A smoke
test was performed and indicated 100% collection efficiency. No additional controls
are used on the exhaust duct. '
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As specified in the Permit to Operate, electrical usage for the decorative chromium
piating tank may not exceed 222,154 ampere-hours per year and the chromic acid
concentration of that tank must not exceed 15.3% by weight. The permit also
requires daily recording of the amp-hour totalizer meter readings and chromic acid
concentration of the tank.

. EXCELLO PLATING COMPANY CHROMIUM SOURCE TEST

The source test consisted of three individual sample runs collected from the Excello
Plating Company’s decorative chrome plating tank from March 4 through 7, 2003.
ARB Method 425 was used to determine hexavalent and total chromium emissions
collected during the source tests. On each of the three days of testing, sampling was
conducted continuously over a five to six hour period. During this period, “dummy”
parts were placed in the tank and amperage was applied in an on/off cycle to
simulate normal plating activities.

The piating tank fumes are collected into a ventilation duct located along one iength

of the tank. The ventilation duct leads directly to a vent stack located on the roof of

the building. Samples were collected from two, 2.5 inch holes cut 90 degrees apart

into the vent stack, approximately 2 feet up from the surface of the roof. Each of the
three days consisted of one, six hour run using a single sample train. Each sample

train was recovered in 3 containers:

» Container 1 - rinses from the nozzle, sample probe, and transfer line;
o Container 2 — first impinger catch;
+ Container 3 — second and third impinger catch.

Indoor ambient samples were also collected concurrently during the source test.
Staff used a PQ100 sampler set up approximately ten feet from the decorative
chrome tank. The samples were collected and analyzed for hexavalent chromium
only.

V. TEST METHODS

A. Source Sampling Procedure

Stack and duct flows were determined by ARB Stationary Source Test Method 1
(velocity traverse), Method 2 (stack velocity and flow rate), Method 3 (stack gas
dry molecular weight), and Method 4 (moisture content). For Method 3,
atmospheric concentrations of carbon dioxide, nitrogen, and oxygen were used fo
determine dry molecular weight.

In accordance with Method 1, sampling from each sampling location was

conducted at 12 traverse points using 6 sampling points on each diagonal. The
sample collection times for each test was approximately 6 hours. However, Run 1
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was shortened to coordinate the end of the test with the facility's working normal
business hours.

Hexavalent and total chromium samples were collected isokineticaly in
accordance with ARB Method 425 (adopted January 22, 1987 and amended
August 27, 2002), “Determination of Total Chromium and Hexavalent Chromium
Emissions from Stationary Sources.” The sampling train configuration consisted
of a glass nozzle, a Teflon union, a 48 inch glass-lined stainless steel probe (with
attached Pitot tube and thermocouple), a ten-foot Teflon™ line from the probe to
the first of two Greenburg-Smith impingers, each containing 100 milliliters of 0.1
normal (N) sodium bicarbonate solution, an empty impinger, a silica gel holder, a
50 foot umbilical line, a vacuum pump, a dry gas meter, and a calibrated orifice
connected to an inclined oil manometer. The draft method does not include the
use of a filter or heater(s).

Type S pitot tubes bundied with the sampling probes were used to determine
stack velocity in accordance with Method 2. The weight of the impinger solution
and silica gel were recorded before and after each test in order to obtain the
moisture content of the stack gas as required by Method 4. In addition, stack
temperature, ambient temperature, and barometric pressure were measured and
recorded during each test. Leak checks were performed on each sample train
and Pitot tube setup before and after each sample collection.

ARB Method 425 (amended 8/27/2002) incorporates several approved
modifications. These inciude the use of unheated sample lines and probes, the
use of 0.1 N sodium bicarbonate impinger solution in place of 0.1 N sodium
hydroxide, and the deletion of the post impinger sampling train filter and heater.

The amperage and voltage supplied by the rectifier was monitored and recorded
by SSD staff during the source tests. SSD staff also recorded parameters, such
as, tank temperature, freeboard space, additons to the tank and totalizer amp-
hours. In addition, SSD staff collected samples of the plating bath solution during
the source tests. The samples were then analyzed by an independent laboratory
to determine plating bath surface tension and chromic acid content.

After sampling, rinses of the sampling train nozzie, probe and transfer line, as well
as the catch from the impingers, were recovered into three, 500-ml glass sample
jars as previously described. All sample jars were pre-cleaned and tested to
ensure the absence of chromium prior to the source test

The pH of the sodium bicarbonate solution used for the probe rinse and impingers
was maintained at > 8.0. Additionally, the impinger solution was chilled with ice to
4 °C (39 °F) or less during sample collection. All samples were chilled with ice to
4 °C (39 °F) or less during transport and storage prior to analysis to reduce the
conversion of hexavalent chromium to trivalent chromium. During sample
retrieval, disposable vinyl gloves were worn to help prevent contamination. At the
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conclusion of each sampling week, staff transported the collected samples to the
laboratory for analyses.

B. Indoor Ambient Sampling

Indoor ambient samples were collected on 47 mm filters using a PQ100 ambient
sampler. The filters were specially treated with sodium bicarbonate in order to
preserve sample for analysis of hexavalent chromium. Where possible, indoor
ambient samples were collected in parallel with the plating source test. After
sampling, the filters were placed back into their storage cassettes using sterile
gloves. The filters were then placed back in their original container and returned
to the laboratory for analysis with the other sampies.

C. Analytical Procedures

The plating tank vent stack emissions were analyzed for both hexavalent and total
chromium. The indoor filters were analyzed for hexavaient chromium only.
Laboratory analyses for hexavalent and total chromium of the collected source
test samples was performed by ARB’s Northem Laboratory Branch. Hexavalent
chromium (also known as hex chrome, Cr{VI), or Cr*®) was measured using ion
chromatography (IC), Method MLDO039. The limit of detection (LOD) of the
analytical procedure for hexavalent chromium is 0.2 nanograms per milliliter
(ng/mi). Total chromium was determined using an atomic absorption/ graphite
furnace (GFAA) technigue. To deal with the high carbonate fixative
concentrations, staff used a variation of Method MLD005. The LOD of the
analytical procedure for total chromium is 1.0 ng/ml.

V. QUALITY ASSURANCE / QUALITY CONTROL

To ensure that data collected are consistent, relevant, and defensible, appropriate
field and laboratory Quality Assurance (QA) procedures were followed throughout the
source test. A detailed explanation of the ARB’s standard field and laboratory QA
procedures are contained in ARB Quality Assurance manuals, Stationary Source
Test Methods, and laboratory SOPs.

As required by ARB Method 425, all surfaces that came into contact with a sample
were either glass or Teflon™ and were pre-cleaned using the following procedure:

the glassware was first washed with detergent;

soaked with a 10% solution of nitric acid for several hours;
flushed with liberal amounts of tap water;

rinsed with de-ionized water;

rinsed with 0.1 N sodium bicarbonate solution.

To ensure that the sampling equipment was clean and free of chromium
contamination, a sampie of the final sodium bicarbonate rinse was analyzed for total
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chromium (Cr). If any Cr was detected in the final rinse, all sampling equipment were
re-cleaned until a sample of the final rinse contained no detectable Cr. In addition,
extra pre-cleaned equipment was deployed to ensure that no equipment needed to
be re-cleaned or re-used during field sampling.

The sampling console used during the source test was recently calibrated and the
Type S pitot tubes used for stack velocity determinations met the required
specifications for a baseline coefficient of 0.84 as specified in ARB Method 2. The
console assembly, including pitot tubes, passed leak checks before and after each
velocity determination. In addition, all sampling train assemblies passed leak checks
before and after each test.

Prior to deploying to the field, a blank of the sodium bicarbonate solution used for
rinses and impinger solutions was collected and given to the laboratory staff for
analysis and correction of field sample results. During the test week, staff collected a
field blank of the same sodium bicarbonate solution for analysis with the samples.
These blanks are not used to coirect laboratory results, but indicate any
contamination. In addition, the laboratory created a hexavalent chromium spike in
sodium bicarbonate solution that was taken into the field and returned for analysis
with the week's samples. The laboratory also created a spike that was added to the
second impinger solution of sampling train. Results have been reported with the
spiked chromium subtracted out. All spikes were 1000 nanograms from standards
developed in accordance with Method MLDO039.

All test samples were collected using an iced impinger set. After recovery, samples
were stored on ice to maintain their temperature at or below 4 °C (39 °F) as required
by ARB Method 425. Collected and recovered samples remained on ice while on site
and during transport to the laboratory for analyses. Staff of the Northern Laboratory
Branch ensured that the samples were maintained at or below 4 °C (39 °F) while
awaiting analysis.

During sample collection and transport, the pH of the sodium bicarbonate solution
used for the probe rinse and impinger charging was maintained at = 8.0 as required
by Method 425. This is necessary to ensure that any collected hexavalent chromium
is not reduced to trivalent chromium. The pH of the impinger solutions was checked
before sampling, after sample recovery, and during transfer to the {aboratory.

Chain of custody was maintained for all collected samples. A chain of custody sheet

was prepared for each sample train and a copy of the sheet for run number one is
included in Appendix C as an example.
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VL. TEST RESULTS

Resuits of the ARB Method 425 source tests for the Excello Plating Company
decorative chromium plating tank are presented in Table VI-1. indoor Ambient
results are presented in Table VI-2.

It should be noted that the isokinetic rates shown in Table VI-I are low. Specifically,
run #1 is invalid because the reported isokinetic rate is below 90%. During field
testing, the isokinetic rates were determined to be 98%, 101%, and 101% for runs E-
1, E-2, and E-3, respeciively (see Appendix A). However, during a standard post-test
calibration of the sampling system, the dry gas meter was determined to have a
significantly lower meter coefficient (originally Ym=1.103, post-test Ym=1.007). Thus,
according to Section 5.3.3 of ARB Method 5 (which is the basis for Draft Method
425), “the calculations for the test series shall be performed using whichever meter
coefficient value (i.e. before or after) gives the lower of the total sample volume”.
Thus, the post-test meter coefficient, which provided the lower sample volume, was
used. This resulted in lower isokinetic ratios for the final calculated results.
Consequently, sample E-1 is not used in the calculation of the average emission
factor.

As shown in the results, the measured emission rates averaged (.89 milligrams per
hour for total chromium and 0.85 for hexavalent chromium. Based on the amp-hour
totals for each day of testing, these rates resulted in an average emission factor of
3.57E-03 milligrams per amp-hour for total chromium and 3.40E-03 milligrams per
amp-hour for hexavalent chromium.

Tables VI-3 presents a summary of the plating tank observations by SSD staif. A
further summary of these observations is included in Appendix D. Table VI4
presents a summary of surface tension data. The surface tension data from the
independent lab is included in Appendix E.
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Table VI-1

ARB METHOD 425 TEST RESULTS
Excello Plating Company, Inc. Decorative Chrome Plating Tank

Sampling Location B
Sample Number E-2 E-3
Sampiing date 03/05/03 03/06/03 03/07/03
Plating Tank Data
Totalizer, amp-hours 786 1515 1452
Production Rate (amp-hrs/hr) 151 252 242
Stack Data
Temperature (deg.F) 70.0 70.5 71.3
Velocity (ft/sec) 23.1 23.1 23.1
Static Pressure ("H20) 0.05 0.05 0.05
Stack Area (sqg.ft.) 0.785 0.785 0.785
Flow Rate (DSCFM) 1064 1068 1064
Moisture (% of v/iv) 0.46 0.23 0.43
Sampling Data _
Sampling Time (minutes) 312 360 360
Sample Volume (DSCF) 298.79 356.31 356.11
Isokinetic Rate (%) 89.8 92.4 92.8
Chromium Data {ng/sample)
Total Chromium 4062 6366 3504
Hexavalent Chromium 3508 6701 2740
EMISSIONS Average of Runs
Concentration (ng/DSCF) E-2andE-3*
Total Chromium 13.59 17.866 9.840 13.85
Hexavalent Chromium 11.74 18.808 7.693 13.25
Emission Rate {mg/hr) -
Total Chromium 0.868 1.145 0.628 0.887
Hexavatent Chromium 0.750 1.205 0.491 0.848
Emission Factors (mg/amp-hr)
Total Chromium 5.74E-03 4.54E-03 2.60E-03 3.57E-03
Hexavalent Chromium 4.96E-03 4.77E-03 2.03E-03 3.40E-03

* Notes: Isokinetic rate for run E-1 was less than 90%.

DSCF = Dry Standard Cubic Feet: DSCFM = DSCF per Minute.
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Table VI-2
Excello Plating Company, Inc.
Indoor, Ambient Hexavalent Chromium Levels

Sample Number E-1-A E-2-A E-3-A

Sample Date 3/5/2003 | 3/6/2003 | 3/7/2003

Sampling Time (minutes) 405 400 396

Volume Collected (Liters) 40422 4012.1 3972.0

Cr (VI collected (nanograms) 888.6 790.7 421.0

Concentration (ng/m’) 219.8 197.1 106.0

Table VI-3
Parameters Measured During Testing
Date 3/05/03 3/06/03 3/07/03
Run El ‘ E2 E3
Freeboard 375-425 3.75-3.50 4.0-4.0
(inches)
Chromic Acid _ 43.0 - 459 453
Concentration (oz/gal) ]
Temperature 111.2 110.6 112
()
Amperes 150 250 250
Volts 3 3 3
Ampere-Hours 786 1,515 1,452
Note:

®=  Freeboard space was measured at the beginning and end of the day.

*  Chromic acid concentration samples were taken once a day.

* Temperature was measured throughout the day.

=  Plating amperes varied at the beginning and end of plating as well as with plating of different parts.

_ Table VI4
Surface Tension (dynes/cm) Readings Beginning and End of Each Day
Date Run Anachem Lab SCAQMD SCAQMD
Reading Stalagmometer Tensiometer
Reading Reading
3/05/03 El 26.6 31.5-33.8 23.5-24.0
3/06/03 E2 26.8 31.3-349 23.1-24.2
3/07/03 E3 25.7 33.9-340 239-245
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Appendix A

Calculated Results and Field Data Sheets
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TEST SUMMARY AND RESULTS

(FOR FIELD DATA RECORD)
FILE NO.: T-03-011
PROJECT NAME: Excello Plating
RUN NO.: 1

SUMMARY OF TEST DATA
Volume of Gas Sampled (Vm):
Vrm Meter Cai. Factor

Meter Temperature (Tm):
Barometric Pressure (Pb):
Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CQO in Stack (%CO):

CO2 in Stack (%C02):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sgrt. of Pitot Press. {(/dP avg):

Stack Temperature (Ts)
Static Pressure

Absolute Stack Pressure {Ps)
Stack Dimensions

Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Collected (Mn):

CALCULATED RESULTS
Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecutar Wt, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio {%!):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

29417 cubic feet
1.007
520 deg. R
29.5 inches Hg
3.008 inches H20
29.72 inches Hg.
20.80 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
0.41 /(inches H20)
530 deg.R
0.05 inches H20
29.50 inches Hg
12 ihches dia.
0.785 square feet
29.4 milliliters
312 minutes
0.38 inches
4062 nanograms
3508 nanograms

298.79 DSCF (68 deg.F)
0.5 percent by volume
28.84 |b/lbmole
28.79 Ibflbmole
2309 feet/second
1064 DSCFM(68 deg.F)
89.8 percent’
13.585 nanograms/dscf
11.740 nanograms/dscf

0.868 milligrams/hr Total Cr.

0.750 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FILE NO.: T-03-011
PROJECT NAME: . Excello Plating
RUN NO. 2
SUMMARY OF TEST DATA

Volume of Gas Sampled {Vm):

Vm Meter Cal. Factor

Meter Temperature (Tm): -
Barometric Pressure (Pb):

Avg. delta H Orifice Press. {(dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO2 in Stack (%CO2):

N2 in Stack (%N2):

Pitot Tube Factor (Cp)

Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)

Static Pressure

Absolute Stack Pressure (Ps)

Stack Dimensions

Stack Area (As)

H20 in impingers and Silica Ge! (V!c):

Sampling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavalent Cr. Mass Coilected (Mn):
CALCULATED RESULTS

Comrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):
Stack Gas Molecular Wi, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%l):

Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

348.79 cubic feet
1.007
520 deg. R
29.58 inches Hg
3.096 inches H20
29.81 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84 .
0.41 /(inches H20)
530 deg.R
0.05 inches H20
29.58 inches Hg
12 inches dia.
0.785 square feet
17 4 milliliters
360.15 minutes
0.38 inches
6366 nanograms
6701 nanograms

356.31 DSCF (68 deg.F)
0.2 percent by volume
28.84 Ib/lbmole
28.81 Ib/lbmole
23.08 feet/second
1068 DSCFM(68 deg.F)
92.4 percent
17866 nanograms/dscf
18.808 nanograms/dscf

1.14 milligrams/hr Total Cr.
1.21 milligrams/hr Hex. Cr.



MONITORING & LABORATORY DIVISION

TEST SUMMARY AND RESULTS
{(FOR FIELD DATA RECORD)

FILE NO.: T-03-011
PROJECT NAME: Excello Plating
RUN NO.: 3
SUMMARY OF TEST DATA

Volume of Gas Sampled (Vm):
Vm Meter Cal. Factor
Meter Temperature (Tm):
Barometric Pressure (Pb):
Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:
02 in Stack (%02):
CO in Stack (%CO):
CO2 in Stack (%CO2):
N2 in Stack (%N2):
Pitot Tube Factor (Cp)
Avg. of Sqrt. of Pitot Press. (/dP avg):
Stack Temperature (Ts)
_Static Pressure
Absolute Stack Pressure (Ps)
Stack Dimensions
Stack Area (As)

H20 in Impingers and Silica Gel (Vic):

Sampiling Time (t):
Nozzle Diameter (Dn):

Total Chromium Mass Collected (Mn):

Hexavaient Cr. Mass Collected (Mn):

CALCULATED RESULTS

Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):

Stack Gas Molecular Wt, Dry (Md):
Stack Gas Molecular Wi, Wet
Stack Gas Velocity (Vs):

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%l):

Total Cr Mass Conc. {Cs):

Hex. Cr. Mass Conc. (Cs):

Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

350.68 cubic feet
1.007
520 deg. R
29.49 inches Hg
3.058 inches H20
29.71 inches Hg.
20.90 percent
0.0000 percent
0.00 percent
79.10 percent
0.84
0.41 /(inches H20)
531 deg.R
0.05 inches H20
28.49 inches Hg
12 inches dia.
0.785 square feet
32.5 milliliters
360 minutes
0.38 inches
3504 nanograms
2740 nanograms

356.11 DSCF (68 deg.F)
0.4 percent by volume
28.84 |bfibmole
28.79 Ib/lbmole
23.15 feet/second
1084 DSCFM(68 deg.F)
92.8 percent
- 9.840 nanograms/dscf
7.693.nanograms/dscf
0.628 milligrams/hr Total Cr.
0.491 milligrams/hr Hex. Cr.
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Appendix B

ARB Laboratory Results
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Sample
Solution Blank
Trip Blank
Trip Spike
E-1-P
E-1-1
E-1-2
E-2-P
E-2-1
E-2-2
E-2-2 Dup
E-3-P
E-3-1
E-3-2

AMBIENT
WBLK031003
. FBLK031003
SPK031003
M-5-A

M-5-B

M-5-C

E-1-A

E-1-A Dup
E-2-A

E-3-A

E-4-A

Excello Cr*® Results

Results (nhg/mL)

Volume (mL)

0.000
0.000
9.962
19.769
12.987
0.501
19.862
37.482
14.937
15.227
8.390
17.934
0.000

-FILTERS
0.000
0.000
0.660
1.015
1.443
1.207
99.562
58.917
52.715
28.069

0.000

1.0
100.7
109.1
108.3
101.2
105.0
120.6
105.7

90.0
90.0
121.3
108.3
102.1

na .
ha
na
ha
na
na
na -
na
na
na
na

Total ng

0.000
0.000
1,086.821

- 2,140.961

1,314.254
52.553
2,395.297
3,961.847
1,344.321
1,847.059
908.605
1,831.082
0.000

(ng/Filter)
0.000
0.000
9.900

15.224
21.645
18.105
893.430
883.755
790.725
421.035
0.000

E1 total = 3507.768

E2 total = 7701.465

E1 total = 2739.686

Printed: 5/2/2003 1:38 PM



EXCELLO PLATING - LABORATORY RESULTS
Total Chromium (Cr) Results for Excello Plating Samples, Set #1, March 2003

ml of sample Total Cr, Total Cr, -
Container #  Sample ID collected ng/ml ng recovered
17 Field Blank 160.7 <1.0 <101
18 Trip Spike 103.8 9.3 965
1 E-01-P 108.3 226 2448
2 E-01-01 101.2 14.8 1498
3 E-01-02 105.0 1.1 i16
6 E-02-P 120.6 24.7 2979
7 E-02-01 105.7 289 3055
8 , E-02-02 90.0 14.8 1332
11 E-03-P 121.3 2.1 1468
12 E-03-01 108.3 18.8 2036
13 E-03-02 102.1 <10 <102

The Limit of Detection (LOD) for Cr by GFAA is 1.0 ng/ml.
Mauix modifier for GFAA amatyses: 0.05 mg NH4H2PO4 + 0.003 mg Mg(NO2)3 per 5 ul aliquot.
For GFAA 4-pomnt 2nd-coefficent calibration: r = 1.00; low standard = 5.0 ng/mi; high standard = 50.0 ng/ml.

Excello Plating Set£1, Excello Results-total chrome/br 5/2/2003



Appendix C

Sample of Chain of Custody Sheets
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CALIFORNIA AIR RESOURCES BOARD

MONITORING & LABORATORY DIVISION
P.Q. Box 2815, Sacramento, CA 95812

CHAIN OF GUSTODY
Hex. Chrome Samples

Proj# T-03-g1¢ . Date:_3lo£/03 Time:

Facility: __EXC i Plating
Sample/Run# = / : -
Log#: 1/ 2, 3 _ . - clnitials: Cre
ACTION | DATE | TIME | GIVEN BY | TAKEN BY COMMENTS

Semple Collected | 2/s7d Sipo | | ?_Zéz—é__

Transfer f?/?o]; 3231 | Cég@-@flm |

Transfer P
._Transfer l ( f . j ’ ) ‘ ‘

ce e ; 7 | ’ T J i

Transfer for Ana!ifsi_s ’ 3//}9

Log |Add} Sample . | = “pi ! Lab
Number] Numbers Description ‘ | Field | Tab | Number
er | -~/ P ! Probe, nozzle, & line rinses (Centainer 1) j T R

122 | E-(~2[istimpinger (Contziner 2) ' | G-t

03 | £-7-7 f Remaining Impifigers (Container 3) : | 2-10

| I |
[ 1 f T‘ — N
I | |
| N ]
| | ]
I ! - T
| I ' e

eboratory, ratum this form to: Cé-«';z.:.iﬁ CiAA T -, Project Leader _

If there are questions call: 91 5-322-"-'7-.‘1. 1]




Appendix D

Summary of Plating Tank Observations



Test 3
Excello Plating

Dates Tested: 3/05/03 — 3/07/03

Table 1: Parameters Measured During Testing

Date 3/05/03 3/06/03 3/07/03
Run E1 E2 E3
Freeboard 3.75-4.25 3.75-3.50 40-4.0
(inches)
Chromic Acid 43.0 459 45.3
Concentration
(oz/gal)
Temperature 111.2 110.6 112
(°F)
Amperes 150 - 250 250
Volts 3 3 3
Ampere-Hours 786 1,515 1,452

Note:

= Freeboard space was measured at the beginning and end of day '

* Chromic acid concentration samples were taken once a day
* Temperature was measured throughout the day
= Plating amperes varied at the beginning and end of plating as well as with plating of

different parts

Table 2: Surface Tension (dynes/cm) Readings Beginning and End of Each Day

Date | Run Anachem Lab SCAQMD SCAQMD
Reading Stalagmometer | Tensiometer
Reading Reading
3/05/03 | E1 26.6 31.5-33.8 23.5-24.0
3/06/03 | E2 26.8 31.3-34.9 23.1-24.2
3/07/03 | E3 25.7 33.8-34.0 23.9-245

The abatement order requires the facility to have 100% polybal! coverage. This
was maintained throughout the source test period.

History:

In February 2003, the facility started plating again. They had temporarily shut-
down the plating operation due to a fire during the 4™ of July weekend in 2002.
The facility purchased a new tank at that time for their decorative chromium
plating and is using the same piating solution. The last lab analysis shows the
chromic acid concentration in June, 2002 to be 45 oz/gal and the surface tension
of the solution to be 26.7 dynes/cm. In July, 2002 the chromic acid concentration

was the same.




During the test, the first day 150 Amperes were used to plate the dummy parts.
The second and third day of testing, 250 Amperes were used.

The dummy parts were provided by the facility and there were two rectangular
parts measuring 34 inches in length and 3 inches in width.

During most of the test, the dummy parts were being plated. There were some
parts that the facility operator plated during the source test.

~ The facility does not have a lab in house, an outside lab was contracted io
perform chromic acid concentration and surface tension testing during the test.

Table 3: Samples Collected For SCAQMD Were Labeled As Follows:

Date Time of Day Sample Bottle Labled
3/05/03 Beginning E1-1
3/05/03 End E1-2
3/06/03 Beginning E1-3
3/06/03 Beginning E1-3
3/07/03 End E1-4
End E1-6

3/07/03




Appendix E

Independent Laboratory Surface Tension
&
Chromic Acid Concentration Results



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
21865 E. Copley Dr., Diamond Bar, CA 91765-4182

MONITORING & ANALYSIS
REPORT OF LABORATORY ANALYSIS
TO Shobna Pandhoh o LABORATORY NO. 03084-09
CARB |

REFERENCE NO TM-13-74
SAMPLE(S) DESCRIBED AS _ DATE SAMPLED 3/21/2003
-001 bottled labelled  El-1 : -
-002 bottled labelled E1-2 ' DATE ANALYZED 4/3/2003
-003 bottled labelled  E1-3
-004 bottled labelled E1-4 ' . SOURCE ID NO unknown
-005 bottled labelled E1-5 |
-006 bottled labelled  EI-6 REPORT TO Carey Willoughby

SAMPLE Unknowp_

SOURCE
Surface tension in dynes per centimeter by EPA Method 30638,
Fisher Model 20 Surface Tensiometer
Labglass Stalagmometer, 5ml
Samples Tensiometer Stalagmometer
-001 235 315
-002 24.0 33.8
-003 23.1 31.3
=004 242 : 34.9
-005 : 23.9 33.
-006 245 34.0
Date /’/)" /ﬂ > & Approved by s /é ék

’ | Riedly Eden,%e/lor Manager
Laboratory Services

909-396-2391

03084-09a CARB.xIs



~"SLABORATORIES
F Inaax Estemilaned 1944 o
I 130 Penn Street + El Segundo, Calilarnia 802465.3907 - voice 310.322.4993 + fax 310 322.6681
EXCELLO PLATING DATE March 18, 2003
4057 Goodwin Ave. ' LAB NO. AgB091 pg.l
Los Angelesg, CA 50035 CUST P.0.  MEMO/JOYCE
SAMPLE (S} Solutions
ATTIN: Joyce RECEIVED 3-12-03/74412

SAMPLE DATE: 3-5-03

DECORATIVE CHROMIUM: 430 GAL

Chromic RAcid 43.0 oz/gal
Sulfate _ .32 oz/gal
Ratio 134/1

Surface tension 26.6 dynes/cm

N.-Kréghnan, Ph.DT"

Labeoratory Director



iy i
::s\\\‘ig
“SANACHEM
~yLABORATORIES
§ \‘_\\\\\_ _ Belahitanea 10410
o 130 Penn Streel - El Segundo, Californta 90245.3907 + voice 310.322.4983 - fax 370 322.6681
EXICELLO PLATING DATE March 18, 2003
4057 Goodwin Ave. LAB NO. A8B091 pg.2
Los Angeles, CA 90039 _ CUST P.O. MEMO/JOYCE
) SAMPLE (8} Solutionsg
ATTN: Joyce RECEIVED 3-12-03/74412

SAMPLE DATE: 3-6-03

DECORATIVE CHROMIUM: 430 GAL

Chromic Acid 7 45.9 oz/gal
Sulfate 0.32 oz/fgal
Ratio N 143/

Surface tension 26.6 dynes/cm

N. Krishnan, Ph.DT
Laboratory Director



Evtatiianses 194as

e \;LABORATORIES -
H Ly

130 Penn Street - El Segunda, Californta 90245.3007 - voice 310.322.4993 « fox 310 322.68681

EXCELLO PLATING ' DATE March 18, 2003
4057 Goodwin Ave. LAB NO. ABB091 pg.3
Los Angeleg, CA 90039 COST P.O.  MEMO/JOYCE

' SAMPLE (S) Solutioms

ATIN: Joyce : RECEIVED 3-12-03/74412

SAMPLE DATE: 3-7-03

DECORATIVE CHROMIUM: 430 GAL

Chromic Acid 45.3 oz/gal
Sulfate 0.33 oz/gal
Ratio B 137/1

Surface tension 25.7 d&ynes/cm

LY LY )
N. Kri-shna.n, ﬁl—_ .

Laboratory Director




California Environmental Protection Agency

‘@=Air Resources Board

SOURCE TEST REPORT

Total and Hexavalent Chromium Emissions

Van Nuys Plating, Inc.
Decorative Chromium Plating Tank

MONITORING AND LABORATORY DIVISION
STATIONARY SOURCE TESTING BRANCH

FILE NO: T-03-0189

DATE: August 28, 2003
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California Environmental Protection Agency
AIR RESOURCES BOARD
Monitoring and Laboratory Division

Total and Hexavalent Chromium Emissions from
Van Nuys Plating, Inc.
Decorative Chromium Plating Tank

I. INTRODUCTION

At the request of the Air Resources Board (ARB) Stationary Source Division (SSD),
staff of the Monitoring and Laboratory Division (MLD) performed emissions testing of
a decorative chrome electroplating tank operated by Van Nuys Plating, Inc.

located at 6109 Vesper Avenue in Van Nuys, California. Emissions tests for total
and hexavalent chromium were conducted at the facility over a four-day period from
April 8 through April 11, 2003.

lI. PROCESS DESCRIPTION

The Van Nuys Plating Company, Inc. performs decorative chromium plating on a
variety of small parts. Van Nuys Plating’s decorative chrome plating tank has a
capacity of 400 gallons and dimensions of 70 inches in length, 29 inches in width,
and 49 inches in depth. The tank is generally operated with a 3 to 3.5 inch
freeboard. The plating tank is equipped with its own amp-hr fotalizer. Amperage
and voltage into the tank varies with the type and area of the parts to be plated.
Plating bath temperature is controlled and maintained at approximately 81° F during
normal operations. SSD staff periodicaily collected voltage, amperage, bath
temperature, and amp-hour readings during the source test.

Emissions from the plating tank are controlled through the use of a chemical fume
suppressant. The chemical fume suppressant is used in the bath to change the
surface tension and reduce chromic acid mist that is generated during plating
operations. The tank is equipped with a fume collection system, which connecis to
a 12 inch vertical, fiberglass vent stack which exits through the roof to the sample
point. This stack then manifolds into a larger, horizontal duct that coliects the
vented emissions from other (non-chromic acid) tanks. The emissions are sentto a
water scrubber before venting to atmosphere. Smoke tests conducted during the
source test indicated that the collection efficiency was compromised by a swamp
cooler blowing outdoor air down onto the tank surface. Using the smoke test, the

. collection efficiency was estimated to be about 60 to 70 percent efficient.
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HI. VAN NUYS PLATING, INC. CHROMIUM SOURCE TEST

The source test consisted of three individual sample runs collected from the Van
Nuys Plating, inc.’s decorative chrome plating tank from April 8 through 11, 2003.
ARB Method 425 was used to determine hexavalent and total chromium emissions
collected during the source tests. On each of the three days of testing, sampling
was conducted continuously over a five to six hour period. During this period,
‘dummy” parts were placed in the tank and amperage was applied in an on/off cycle
to simulate plating activities. This was done in addition to the normal plating
production at the facility in order to ensure sufficient Amp-hours and hexavalent

- Chromium emissions for the iaboratory to have adequate samples.

The plating tank fumes are collected into a ventilation duct located along one iength
of the tank. The ventilation duct leads directly to a vent stack located on the roof of
the building. Samples were collected from two 3 inch holes cut 90 degrees apart
into the vertical vent stack, approximately 12 inches up from the surface of the roof.
Each of the three days consisted of one, five to six hour run using a single sample
train. Each sample train was recovered in 3 containers:

« Container 1 - rinses from the nozzle, sample probe, and transfer line;
¢ Container 2 — first impinger catch;
o Container 3 — second and third impinger catch.

indoor ambient samples were also collected concurrently during the source test.
Staff used a PQ100 sampler set up 5 feet above and two feet behind the inlet to the
chrome tank’s ventilation hood. The samples were collected and analyzed for
hexavalent chromium only.

V. TEST METHODS

A. Source Sampling Procedure

Stack and duct flows were determined by ARB Stationary Source Test Method 1
(velocity traverse), Method 2 (stack velocity and flow rate), Method 3 (stack gas
dry molecular weight), and Method 4 (moisture content). For Method 3,
atmospheric concentrations of carbon dioxide, nitrogen, and oxygen were used
to determine dry molecular weight.

In accordance with Method 1, sampling from each sampling location was
conducted at 12 traverse points using 6 sampling points on each diagonal. The
sample coilection times for each test was approximately 6 hours. However, Run
1 was shortened to coordinate the end of the test with the facility’s working
normal business hours.
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Hexavalent and total chromium samples were collected isokineticaly in
accordance with ARB Method 425 (adopted January 22, 1987, amended August
27, 2002), “Determination of Total Chromium and Hexavalent Chromium
Emissions from Stationary Sources.” The sampling train configuration consisted
of a glass nozzie, a Teflon union, a 48 inch glass-lined stainless steel probe
(with attached Pitot tube and thermocouple), a ten-foot Teflon™ line from the
probe to the first of two Greenburg-Smith impingers, each containing 100
milliliters of 0.1 normal (N) sodium bicarbonate soiution, an empty impinger, a
silica gel holder, a 50 foot umbilical line, a vacuum pump, a dry gas meter, and a
calibrated orifice connected to an inclined oil manometer. The draft method
does not include the use of a filter or heater(s).

Type S pitot tubes bundled with the sampling probes were used to determine
stack velocity in accordance with Method 2. The weight of the impinger solution
and silica gel were recorded before and after each test in order to obtain the
moisture content of the stack gas as required by Method 4. in addition, stack
temperature, ambient temperature, and barometric pressure were measured
and recorded during each test. Leak checks were performed on each sample
train and Pitot tube setup before and after each sample collection.

Several approved modifications in ARB Method 425 (amended 8/27/02) were
implemented during this source test. These included the use of unheated
sample lines and probes, the use of 0.1 N sodium bicarbonate impinger solution
in place of 0.1 N sodium hydroxide, and the deletion of the post impinger
sampling train filter and heater. '

The amperage and voltage supplied by the rectifier was monitored and recorded
by SSD staff during the source tests. SSD staff also recorded parameters, such
as, tank temperature, freeboard space, additions to the tank and totalizer amp-
hours. In addition, SSD staff collected samples of the plating bath solution
during the source tests. The sampies were then analyzed by an independent
laboratory to determine plating bath surface tension and chromic acid content.

After sampling, rinses of the sampling train nozzle, probe and transfer line, as
well as the catch from the impingers, were recovered into three, 500-mi glass
sample jars as previously described. All sample jars were pre-cleaned and
tested to ensure the absence of chromium prior to the source test.

The pH of the sodium bicarbonate solution used for the probe rinse and
impingers was maintained at > 8.0. Additionally, the impinger solution was
chilied with ice to 4 °C (39 °F) or less during sample coliection. All samples
were chilled with ice to 4 °C (39 °F) or less during transport and storage prior to
analysis to reduce the conversion of hexavalent chromium to trivalent chromium.
During sample retrieval, disposable vinyl gloves were worn to help prevent
contamination. At the conclusion of the sampling week, staff transported the
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collected samples to the laboratory for analyses. The analytical results are
presented in Table Vi-l.

B. Indoor Ambient Sampling

tndoor ambient samples were coliected on 47 mm filters using a PQ100 ambient
sampler. The filters were specially treated with sodium bicarbonate in order to
preserve sample for analysis of hexavalent chromium. Where possible, indoor
ambient samples were coliected in parallel with the plating source test. After
sampling, the filters were placed back into their storage cassettes using sterile
gloves. The filters were then placed back in their original container and returned
to the laboratory for analysis with the other samples.

C. Analytical Procedures

The plating tank vent stack emissions were analyzed for both hexavalent and
total chromium. The indoor filters were extracted into a solution and analyzed
for hexavalent chromium only, using the same procedure as the stack samples.
L aboratory analyses for hexavalent and total chromium of the collected source
test samples was performed by ARB’s Northern Laboratory Branch. Hexavalent
chromium (also known as hex chrome, Cr(V1), or Cr*®) was measured using ion
chromatography (IC), Method MLDO039. The limit of detection (LOD) of the
analytical procedure for hexavalent chromium is 0.2 nanograms per millititer
{ng/mi). Total chromium was determined using an atomic absorption/ graphite
furnace (GFAA) technique. To deal with the high carbonate fixative
concentrations, staff used a variation of Method MLD005. The LOD of the
analyticatl procedure for total chromium is 1.0 ng/mi.

V. QUALITY ASSURANCE/ QUALIT\} CONTROL

To ensure that data collected are consistent, relevant, and defensible, appropriate
field and laboratory Quality Assurance (QA) procedures were followed throughout
the source test. A detailed explanation of the ARB’s standard field and laboratory
QA procedures are contained in ARB Quality Assurance manuals, Stationary
Source Test Methods, and laboratory SOPs.

As required by ARB Method 425 (amended 8/27/02), all surfaces that came into
contact with a sample were either glass or Teflon™ and were pre-cleaned using the
following procedure:

the glassware was first washed with detergent;

soaked with 2 10% solution of nitric acid for several hours;

flushed with liberal amounts of tap water;

rinsed with de-ionized water;

finally, the glassware was rinsed with 0.1 N sodium bicarbonate solution.
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To ensure that the sampling equipment was clean and free of chromium
contamination, a sample of the final sodium bicarbonate rinse was analyzed for

- total chromium (Cr). If any Cr was detected in the final rinse, all sampling
equipment were re-cleaned until a sample of the final rinse contained no detectable
Cr. In addition, exira pre-cleaned equipment was deployed to ensure that no
equipment needed to be re-cleaned or re-used during field sampling.

The sampling console used during the source test was calibrated the week prior to
testing and the Type S pitot tubes used for stack velocity determinations met the
required specifications for a baseline coefficient of 0.84 as specified in ARB Method
2. The console assembly, including pitot tubes, passed leak checks before and
after each velocity determination. [n addition, all sampling train assemblies passed
leak checks before and after each test.

Prior to deploying to the field, a blank of the sodium bicarbonate solution used for
rinses and impinger solutions was collected and given to the laboratory staff for
analysis and correction of field sample results. During the test week, staff collected
a field blank of the same sodium bicarbonate solution for analysis with the samples.
These blanks are not used to correct faboratory results, but indicate any
contamination. In addition, the laboratory created a hexavalent chromium spike in
sodium bicarbonate solution that was taken into the field and returned for analysis
with the week's samples. The laboratory also created a spike that was added to the
second impinger solution of the sampling train used on run #V-3. Results have
been reported with the spiked chromium subtracted out. All spikes were 1000
nanograms from standards developed in accordance with Method MLDO039.

All test samples were collected using an iced impinger set. After recovery, samples
were stored on ice to maintain their temperature at or below 4 °C (39 °F) as
required by Method 425. Collected and recovered samples remained on ice while
on site and during transport to the laboratory for analyses. Staff of the Northern
Laboratory Branch ensured that the samples were maintained at or below 4 °C (39
°F} while awaiting analysis.

During sample collection and transport, the pH of the sodium bicarbonate solution
used for the probe rinse and impinger charging was maintained at > 8.0 as required
by Method 425. This is necessary to ensure that any collected hexavalent
chromium is not reduced to trivalent chromium. The pH of the impinger solutions
was checked before sampling and after sample recovery using pH indicator strips.

Chain of custody was maintained for all collected samples. A chain of custody

sheet was prepared for each sample train and a copy of the sheet for run #3
included in Appendix C, as an example. '
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VI. TEST RESULTS

Results of the ARB Method 425 source tests for the Van Nuys Plating decorative
chrome plating tank are presented in Table VI-1. As shown in the results, the
measured emission rates averaged 21.67 and 19.25 milligrams per hour for total
chromium and hexavalent chromium, respectively. Based on the amp-hour totals
for each day of testing, these rates resulted in an average emission factor of 0.178
milligrams per amp-hour for fotal chromium and 0.159 milligrams per amp-hour for
hexavalent chromium.

Indoor Ambient results are presented in Table VI-2. Table VI-3 presents a
summary of the plating tank observations by SSD staff. A further summary of these
observations is included in Appendix D. Table VI4 presents a summary of surface
tension data. The surface tension data from the independent lab is included in

Appendix E.
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Table VI-1

Sampling Location

ARB METHOD 425 TEST RESULTS
Van Nuys Plating Company - Decorative Chrome Plating Tank

Sample Number V-1 V-2 V-3
Sampling date 04/09/03 04/10/03 04/11/03
Plating Tank Data _
Totalizer, amp-hours 669 819 781
Production Rate (amp-hrs/hr) 112 123 130
Stack Data
Temperature {deg.F) 77.8 74.0 70.8
Velocity (ft/sec) 16.3 16.5 16.5
Static Pressure {"H20) -0.98 -0.98 -0.98
Stack Area (sq.f.) 0.785 0.785 0.785
Flow Rate (DSCFM) 728 743 756
Moisture (% of viv) 0.69 1.05 1.42
Sampling Data
Sampling Time (minutes) 360 400 360
Sample Volume (DSCF) 260.94 293.17 278.10
isokinetic Rate (%) 99.3 98.5 102.3
Chromium Data {ng/sample)
Total Chromium 1.10E+05 1.68E+05 1.30E+05
Hexavalent Chromium 1.05E+05 1.46E+05 1.11E+05
EMISSIONS Averages
Concentration (ng/DSCF)
Total Chromium 421.1 573.2 464.7 486.3
Hexavalent Chromium 402.2 497.0 397.4 432.2
Emission Rate (mg/hr)
Total Chromium 18.40 25.54 21.08 21.67
Hexavalent Chromium 17.57 22.14 18.03 19.25
Emission Factors (mg/amp-hr)
Total Chromiem 0.165 0.208 0.162 0.178
Hexavalent Chromium 0.158 0.180 0.139 0.159

DSCF = Dry Standard Cubic Feet: DSCFM = DSCF per Minute.
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Table VI-2
Van Nuys Plating Company, Inc.
indoor, Ambient Hexavalent Chromium Levels

Freeboard space was measured at the beginning and end of the day.
Chromic acid concentration samples were taken once a day.

Temperature was measured throughout the day.
Plating amperes varied at the beginning and end of plating as well as with plating of different parts.

Sample Number V-2A V-3A V-4A V-5A V-6A
Sample Date 4/9/2003 | 4/9/2003 | 4/10/2003|4/10/2003 | 4/11/2003
Sampling Time (minutes) 77 123 400 396 328
Volume Collected (Liters) 791.4 1264.1 4130.7 4128.6 3387.2
Cr (Vi) coliected (nanograms) 3.0 9.4 15.2 0.7 13.7
Concentration {ng/m~3) 3.8 74 3.7 0.7 4.1
Daily averages 5.6 2.2 4.1
Table VI-3
Parameters Measared During Testing
Date 3/05/03 3/06/03 3/07/03
Run El E2 E3

Freeboard 325-325 3.0-32 31-31

(inches)

Chromic Acid 217 213 21.1

Concentration (oz/gal)

Temperature 78.8 - 80.2 30.8-81.3 825-83.2

CF)

Amperes 850 - 250 850 —250 850250

Volts 12 12 12

Ampere-Hours 669 819 781

Note:

Table VI-4
Surface Tension (dynes/cm) Readings Beginning and End of Each Day
Date Run Operator SCAQMD SCAQMD
Stalagmometer Stalagmometer Tensiometer
Reading Reading Reading
4/09/03 Vi 37.12 34.6—56.1 31.0-31.8
4/10/03 V2 274-334 45.8-462 26.7-26.0
4/11/03 V3 32.12-33.4 43.6-41.2 27.3-283
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Appendix A

Calculated Results and Field Data Sheets
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. TEST SUMMARY AND RESULTS
. (FOR FIELD DATA RECORD)

FILE NO.: T-03-018

PROJECT NAME:  Van Nuys Piating

_RUN.NO.. ' 1

SUMMARY OF TEST DATA

Volume of Gas Sampled (Vm)
"V Meter Cal. Factor

Meter Temperature (Tm):
Barometri¢c Pressure (Pb):
Avg. delta H Orifice Press. (dH avg):
Pb + dH avg:

02 in Stack (%02):

CO in Stack (%CO):

CO02 in Stack (%C02):,

N2 in Stack (%N2):

Pitot Tube Factor (Cp).

Avg. of Sqrt. of Pitot Press. {/dP avg):

“Stack Temperature (Ts)

Static Pressure :
Absolute Stack Pressure (Ps)
Stack Dimensions

" Stack Area {As)

H20 in Impingers and Silica Gel (Vic):

Sampling Time (f): .
Nozze Diameter (Dri):

* Total Chromium Mass Collected (Mn):
Hexavalent Cr. Mass Collected (Mn): .

CALCULATED RESULTS )

Corrected Samp!e Volume (Vm std)
Water Vapor in Stack (Bws): .

* Stack Gas Molecular Wt, Dry (Md):

Stack Gas Molecular Wi, Wet

Stack Gas Vefocﬂy (Vs):

Stack Gas Flow Rate (Qs):

Isckinetic Ratio (%I1):

. Total Cr Mass Conc. (Cs):

Hex. Cr. Mass Conc. (Cs): -
Total Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

260.36 cubic fest
©1.006
520 deg..R
28.23 inches Hg
1.722 inches H20
29.38. inches Hg
20.90 percent s
0.0000 percent
0.00 percent
79.10 percent
0.84 . o
0:28 /(inches H20)
538 deg.R .
-0.88 inches H20
29.18 inches Hg
12 inches dia.
0.785 square feet
38.7 milliliters
- 360 minutes
' 0.38 inches
1.0989E+05 nanograms

' 1.0496E+05 nanograms

260.94 DSCF (68 deg.F)
- 0.7 percent by volume
28.84 Ib/lbmole
28.76 Ib/lbmole
16.26 feet/second _
728 DSCFM(68 dég.F)
99.3 percent '
421.124 nanograms/dscf
- 402.214 nanograms!dscf
18400 milligrams/hr Total Cr.
17.574 milligrams/hr Hex. Cr.



TEST SUMMARY AND RESULTS.

(FOR FIELD DATA RECORD)
FILE NO.: T-03-019 ) i
" PROJECTNAME:  Var Nuys Plating -
- RUNNO.: - 2
: ¢
SUMMARY QF TEST DATA '
Volume of Gas Sampled (Vm): , 29244 cubicfeet
Vim Meter Cal. Factor - ) - 1.008 '
Meter Temperature (Tm): 520 deg.R
Barometric Pressure (Pb): : 2924 inches Hg
' Avg. delta H Orifice Press. (dH avg): - . .. 1.694 inches H20
Pb + dH avg:. 29.36 inches Hg.
02 in Stack (%02): ) .20.90 percent
CQ'in Stack (%CO): o ' _ 0.0000 percenit
€02 in Stack (%C02): . .. 0.00 percent
N2 in Stack (%N2): _ 79.40 percent
Pitot Tube Factor (Cp) - ' 0.84 .
Avg. of Sqrt. of Pitot Press. (/dP avg) ) 029 /(inches H20)
Stack Temperature (Ts) .. 534 deg.R .
‘Static Pressure , . -0.98 inches H20
Absolute Stack Pressure (Ps) : " 29.17 inches Hg .
Stack Dimensions ' . 12 inches dia.
Stdck Arez {As) 0.785 square feet
HZO in Impingers and Shiica Gel (Vlc} -66 milliiters
Sampling Time (t): 400 minuies
Nozzie Biameter (Dn): v 0.38 inches
Total Chromium Mass Coilected (Mn): T 1.6804E+05 nanograms
Hexavalent Cr. Mass Collected (Mn) - 1.4572E+05 nanograms
_ CALCULATED RESULTS
Corrected Sampie Volume (Vm std): ' 293.17 DSCF (68 deg.F)
Water Vapor in Stack (Bws): . . ' 1.0 percent by volume
* Stack Gas Molecular Wi, Dry (Md): o 28.84 Ibfibmole
_ Stack Gas Moleciilar Wi, Wet - '  28.72 Ib/lbmole
" Stack Gas Velocity (Vs): . 18. 52 feet/second
Stack Gas Flow Rate (Qs): ' 743 DSCFM(68 deg.F) -
' '08.5 - percent

Isokinetic Ratio (%l):

. Total Cr Mass Conc. (Cs):
Hex. Cr. Mass Conc. (Cs):

- Totzl Cr. Emission Rate (Wm):
Hex. Cr. Emission Rate (Wm):

573.188 nanograms/dsci
497.038 nanograms/dscf .
"25.538 milligrams/hr Total Cr.
22,745 milligraris/hr Hex. Cr.



- . Volume of Gas Sampled (Vm):

TEST SUMMARY AND RESULTS
(FOR FIELD DATA RECORD)

FLENO.:  T-03-019
PRGJECT NAME: Van Nuys Plafing
. RUN NOQ:: - 3

SUMMARY OF TEST DATA .. -

278.295 cubic feet

Vm Meter Cal, Factor . 1.006
- Meter Temperature (Tm): ‘ 520 deg. R
Barometric Pressure (Pb): - - * ' 29.24 inches Hg
Avg. delta H Orifice Press. (dH avg) 1.840 inches H20
- Pb+dHavg: 29.38 inches Hg.
02in Stack (%02): _ 20.90 percent
CO in Stack (%CO): ' ' - 0.0000 percent
‘CO2 in Stack (%CO2Z): T " .0.00 percent
"N2 in Stack (2%N2): B . . 79.10 percent
Pitot Tube Factor (Cp) | : - 0.84 )
Avg..of Sqrt. of Pitot Press. (]dP avg): 0.29 [inches H20) .
Stack Temperature (Ts) -~ . 531 deg.R
Static Pressure . -0.88 inches H20
Absolute Stack Pressure (Ps) © 29.17 inches Hg
Stack Dimensions 12 inches dia.
Stack Area (As) ) 0.785 square feet
. H20 in Impingers and Silica Gel (Vic): 85.4 milliliters -
Sampling Time (t): 360 inutes
0.38 inches

Nozzie Diameter (Dn):
Total Chromium.Mass Collected (Mn)
Hexavalent Cr. Mass Collected (Mn): .

1.2968E+05 nanograms.
. 1.1081E+05 nanograms

CALCULATED RESULTS

278.10° DSCF (68 deg. F)
. 1.4 percent by volume
28.84 Ib/ibmole
28.68 IbAbmole
16.79 fest/second
- 756 DSCFM(68 deg. F)
1023 percent -
464.654 nanograms/dscf
:307.408 nanograms/dscf
© 21.080 milligrams/hr Total Cr.
18.029 milligrams/hr Hex. Cr.

Corrected Sample Volume (Vm std):
Water Vapor in Stack (Bws):
_Stack Gas Molecular Wi, Dry (Md):
Stack Gas Molecular Wt, Wet
Stack Gas Velocity (Vs): .

Stack Gas Flow Rate (Qs):
Isokinetic Ratio (%!):

Total Cr Mass Conc. (Cs}):
" Hex. Cr. Mass Conc. (Cs):
Total Cr..Emission Rate (Wm)
Hex. Cr. Emrss:on Rate (Wm)
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Total and Hexavalent Chromium (Cr) Results for Van Nuys Plating Samples

Probes and Impingers’

ml of sample T otal Cr, Total Cr, cr(v),  Cr(VD), |
Container # Sample ID  collected ng/ml ng recovered ng/nl g recovered
15 TripBlank I00.2 <10 - <100 © <02 <20
16 Trip Spike-  111.0 7.8 8.7E+62 7.9 8.7TE-+H)2
1 V-1-P 114.2 363 4.1E+04 ' 360 4.1E+04
2 - V-11 108.8 629 - 6.8E+)4 . 586 6.4E+04
3 V-1-2 107.0 - <10 <107 . 03 27
V-1total | ! | I 1.1E+05 | 1.0E+05
6 V2P 112.2 220 2.5E+04 144 1.6E+04 |
7 V-2-1 124.1 1154 14E+05 1044 i.3E+05
8 V-2-2 1146 1.3 149 . - 0.9 o1
V-2 total | | | [ 2.EH}S. | 1.5E+05
11 V-3-P i24.6 761 9.5E+04 661 8.2E+04
12 V-3-1 1446 234 3.4E+04 198 2.9E+04
13 V-3-2 112.8 o1 1.0E+)3 8.9 1.0E+063
V-3-total * | | { ] 1.3E+05 | 1.IE+05.

The Limit of Detection (LOD) for Cr by GFAA is 1.0 ng/fml. The LOD for Cr(VI) by ICis 0.2 ng/ml.
* V-3 "spike” subtracted out for total.

Ambient Samples - Filters

Filter ID Cr (IV) recovered
‘ (nanograms)
[Blank _ <3 (_r;ondetect)
- |Spike 14
V-2-A < 3 (nondetect)
V-3-A 9
V-4-A ‘ 15
V-5-A - <3 (nondetect)
V-6-A 14
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CALIFORNIA AIR RESOURCES BOARD

'MONITORING & LABORATORY DIVISION
P.O. Box 28135, Sacramento, CA 958‘12

CHAIN COF CUSTODY
Hex. Chrome Samples

' Pro;# T-08-0i 2 Date: -‘{?/'6-//03 - Time: &7 3:’} |
Facility: . VAN AJEFS Plating .

" Sample/Run #: 3 - ; '
- Log# 1 2,12 .- Inftials: ﬁ _

___ ACTION | DATE | TmME ] GNEN BY } “TARKEN BY | " COMMENTS
__Sample Coliected ! | A /o3| ) },.\---— |- R,

Transfer . ,/ //fé? I /ﬁé’ bt Z(.s /
Transfer : I f . f ﬁ/f ' 7 1 - S X
Transfer ’ f _ t H_ / ‘ I X - — f
- G N L R
TransferforAnatysrsIV//C//GI 0@5,‘:5" W Qfd«—/ — for Asnnig]
4] P 1 | l - s
Tog [ AddT Sampie I _ T %
Number Numbers _ Description - Fieid | Labsl Number
ol y-3 P_{Probe, nozzle, & line finses (Continer D G IR
/L f V-3 -:JiTstImpmger (ContamerZ) G/" I
.73 ’l /-2~ i}Remammg Impmgers (Container 3) . 9 .
l 1 .
e ! T T B
3B l
aborqtory, retum thrs form fo: . (j/{/ﬁ!b Chrthé __ Project Leader .

If Ihere are ques‘rons call: '_ | 916-322. 22477
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Test 4
Van Nuys Plating

Dates Tested: 4/9/03 — 4/1 1/03

Table 1. Parameters Measured During Testing |

Date | 3/05/03 3/06/03 3/07/03
Run E1 E2 E3
Freeboard 3.256-3.25 3.0-32 3.1-3.1
(inches) _ ‘
Chromic Acid 21.7 21.3 21.1
Concentration
(oz/gal)
Temperature 78.8 -80.2 80.8 -81.3 82.5-83.2
°F) ,
Amperes 850 — 250 850 — 250 850 — 250
Volts 12 12 12
Ampere-Hours 669 819 781
Note:

* Freeboard space was measured at the beginning and end of each day

= Chromic acid concentration samples were taken once a day

* Temperature was measured throughout the day

* Plating amperes varied at the beginning and end of plating as well as with plating of
different parts | :

Table 2: Surface Tension (dyneslcm) Readings Beginning and End of Each Day

Date Run Operator SCAQMD SCAQMD
Stalagmometer | Stalagmometer | Tensiometer
Reading | Reading Reading
4/09/03 | V1 37.12 54.6 — 56.1 31.0-31.8
4/10/03 | V2 27.4-334 45.8 —46.2 26.7 - 26.0
4/11/03 | V3 32.12 -334 43.6-41.2 27.3-28.3

Job shop that is not automated (Manual line.) Types of parts plated —
underwater pool light fixtures, motorcycle parts, spa parts, and cooking appliance
parts.

The production of this facility was supplemented with “dummy” parts. These
consisted of four steel flat rods with the following dimensions:

Length: 25, 25.4, 25.6, and 27 inches
Width: 1 2 inches
Thickness: 0.25 inches




The “dummy” parts were plated according to their normal operation. There was
an initial spike of current at 800 Amperes for a few seconds. Then the current
‘was lowered to 250 Amperes for thirty seconds.

The facility uses Dis Mist-NP fume suppressant. The fume suppressant is added
twice a day each addition being 1 quart and mixed in the tank. The addition is
made in the morning before plating starts and in the aftermoon around 1 P.M.

The smoke test was done twice during source testing (the first and the third day.)
The smoke test showed an efficiency of 50-75%

The amp-hr meter was calibrated 1/10/03. The facility also pays for an industrial
hygiene expert to come in every 6 months for personal monitoring and to do a
smoke test.

There were no chromic acid additions made to the tank during the source testing
period. The last addition was made over two years ago to the tank according to
the facility operator. At that time, 25 pounds was added to the bath. The
concentration checked last at the end of March 2003 was 32 oz/gal.

The facility maintains the chromic acid bath by tuming on the pourous pot
once/month. This stays in the tank at all times.

Table 3: Samples Collected for SCAQMD Were Labeled As Follows:

Date Time of Day - | Sampie Bottle Labled
4/9/03 ' Beginning Vi-1
4/9/03 End V1-2
4/10/03 Beginning V1-3
4/10/03 Beginning V1-3
4/10/03 End V14
4/11/03 End V1-6
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' Independent Laboratory Surface Tension
&
Chromic Acid Concentration Results



SOUTH COAST AIR QUALIIY MANAGEMENT DISTRICT
21865 E. Copley Dr., Diamond Bar, CA 91765-4182

MONITORING & ANALYSIS

REPORT OF LABORATORY ANALYSIS

TO Shobna Pandhoh LABORATORY NO .
CARB

REFERENCE NO
SAMPLE(S) DESCRIBED AS - DATE SAMPLED
-001 bottled labelled  VI-1
-002 bottled labelled  VI-2 . ANALYSIS ENDED
-003 ‘bottled labeiled ~ VI-3 o S -
-004 bottled labelled  VI-4 SOURCE ID NO
-005 bottled labelled  VI-5
006 botiled labelled  VI-6 REQUESTED BY

PROJECT

SAMPLE Van Nuys Plating

03101-04

JTH-30-42

4/11/2003

5/1/2003

unk

S Pandhoh

CARB Surface Tension

SOURCE
Surface tension in dynes per centimeter by EPA Method 306B,
Fisher Model 20 Surface Tensiometer
Labglass Stalagmometer, 5 ml
Samples Tensiometer Stalagmometer
VI-1 31.0 54.6
Vi-2 31.8 56.1
VI-3 ' 26.7 ' 45.8
Vi-4 26.9 46.2
VI-3 273 43.6
VI-6 28.3 412

Date MLA? > 2 Approvéd by ' /é -/R/
’ Rudy Edef, Senior Manager
Laboratory Services

909-396-2391

03101-04a CARB tensiometer.xls



S

Esleeiinned 1948

130 Penn Street - El Segundo. Calilornia 80245.3307 - v&ite 310.322.4983 - lax 310.322. 680

VAN NUYS PLATING DATE April 15, 2003
14611 Bessemer Street LAB NO. AB8507 pg-1
Van Nuys, CA 9141l COST r©.5.  MEMO

SAMPLE (5 Solutions
ATTN: TIM ROMPH RECEIVED 4-11-03/74863

FAXED TC : SHOBNA PANDHOH
{916-327-5621)

CHROMIC ACID SOLUTION - SAMPLE I.D. # 4-5-03 SAMPLE
Chromic Acid 21.7 oz/gal

CHROMIC ACID SOLUTION - SAMPLE I.D. # 4-10-03 SAMPLE

Chromic Acid 21.3 oz/gal

CHROMIC ACID SOLUTION - SAMPLE I.D. # 4-11-03 SAMPLE

Chromic Acid 21.1 o=z/gal

C}QL/\,,\'S‘ A~
¥rishnan, Ph.D.
> ratory Director

[ ? A 9\‘




