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6 CHEMICAL DATA MANAGEMENT SYSTEMS s

January 6, 1992

Randy Frazier

Bay Area Air Quality Management District
939 Ellis

San Francisco, CA 94109

Dear Mr, Frazier.

I'have updated and enclosed copies of the results of the Pacific Hard Chrome stack
test. The updates reflect corrections suggested by Mr. McClure of the air district,
Please forward an enclosed copy of the updated results to him. The effect of the
changes reduced the average total chrome emission from 0.0054 to 0.0051 and the
hex chrome emission from 0.0049 to 0.0045.

Test Total Chrome | Hex Chrome
mg/amp hr mg/amp-hr

1 0.0038 0.00397

2 0.0044 0.0050

3 . 0.0072 0.0047

Average 0.0051 0.0045

At these emission rates | estimate that Pacific Hard Chrome could run 27 million amp
hours per year with a maximum exposed individual risk value of 8.5.

Best regards,

~
o I /

," 2 . ' "“
‘--.._.--’B — e o

Tim Lundell

Ref: Pacific 12-6-91 Tast to Air District - Project # 1087

11750 Dublin Blvd, Suite 201, Dublin, CA 94568
Telephone (510) 551-7300  Fax (510) 829-3886
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Compliance
Test Procedure
Pacific Hard Chrome

Tests Conducted
December 3, 1991

Chemical Data Management
11750 Dublin Blvd
Suite 201

Dublin, California

January 2, 1991




EXECUTIVE SUMMARY

Pacific Hard Chrome of Qakland, California is required by permit
conditions "issued under Regulation 11, Rule 8 to conduct a source
compliance test. The results are to be reported to the Bay Area Air
Quality Management District located in San Francisco. The company
has a single chrome tank whose process gases exhaust first through a
series of scrubbers and then two 34 foot stacks. Dual stacks and dual
scrubbers exist at the facility. During plating operations, the tank is
covered with floating polypropylene chips to aid in reducing
emissions. During the test one stack/scrubber system was shut down
and all of the air flow was going through the tested stack.

The tests were conducted by Chemical Data Management Systems of
Dublin, California. The test methods being used were developed
under the direction of the California Air Resources Board (CARB) and
are referred to as CARB Method 425.

The three tests yielded:

Test “Total Chrome | Hex Chrome
mg/amp hr mg/amp-hr

1 0.0038 0.0039

2 0.0044 0.0050

3 0.0072 0.0047

Average 0.0051 0.0045

Portions of the set-up, vacuum checks and sample collection were
observed by Chuck McClure and Hiroshi Doi of the Bay Area Air
Quality Management District.

Isokinetic ratios were calculated to be:

Test Ratio
1 1.024
2 1.023
3 1.023
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SOURCE TEST PLAN SUMMARY

Company Information

Company Name Pacific Hard Chrome
Contact Duane German
Address 1305 S. 51st Street
City, State Richmond, CA 94804
UTM coordinates 559300, 4196200
Phone (415) 232-5100

Source Information

Type of Unit

Single tank, S1
Dual stacks

Purpose

Chrome plating of industrial parts

Testing Firm Information

Company Name Chemical Data Management Systems
Contact Tim Lundell, Ed Lewis

Address 11750 Dublin Blvd.

City, State Dublin, Ca 94568

Phone (510) 551-7310

Testing Information

Procedure Used

Triplicate, CARB Method 425 Total and
Hexavalent Chromium Emissions at the
scrubber outlet
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Stack Description

Stack Height 34 feet
Stack Diameter 14 inches
Sampling Ports 2 sampling ports located 90 degrees apart

which comply with the 2 and 8 rule
Sampling Platform Roof level

- Traverse Points - Traverse 1

Point Number % of Diameter Inches From Edge |
1 ' 6.7 1.0
2 25 3.5
3 75 10.5
4 93.3 13.0
Traverse Points - Traverse 2
Point_ Number % of Diameter Inches From Edge
5 6.7 1.0
6 25 3.5
7 735 10.5
8 93.3 13.0

Stack Gas Conditions (actuals)
Stack Temperature ambient

Static Pressure -0.16 inches of H,0

Gas Velocity 33.13 ft/sec _
Stack Area (3.14)(14/2)%(1/144) = 1.07 f
Volume Flow Rate 127,589 cu ft/hour

Water Vapor 2% (estimated)

Oxygen 20.9%

Carbon Dioxide 0.0%

Barometric Pressure ]30.23
Molecular Weight Air {29.0

Nozzle Diameter/Arealo38 inches / 0.000341 ft?

Sample Volume 144.3?,§3.3§1 50.07 ft°
Applied Amperage 4085, 4105, 4105

Time at Each Point 10 minutes
Total Sample Time 80 minutes
Total Charge per Run |5447, 5473, 5447
Process Cycle 100%
7o Cpr
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Tank Conditions

The test blanks consisted of shafts ranging from 2 to 5 feet in length

and 3 to 6 inches in diameter,

The tank surface was covered with

approximately 4 inches of polypropylene chips which act as a

suppressant.

Source Test Constituent and Methods .

Contaminant

Sampling Method

Analytical Method

Total chromium

CARB 425

AA Graphite Furnace

Hexavalent chromium

CARB 425

diphenylcarbazide
colorimetric analysis

Exceptions

Approved EPA or CARB sampling methods will be followed with the

following exceptions:

None.
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Stack Test Protocol

Following is the protocol that will ‘be used for chrome stack testing at
various facilities. The protocol is based on the California Air
Resources Board Method 425,

The procedure is used to either provide engineering data to the
operators and to provide compliance data to the District.
Consequently, three sample trains are run.

Tank Process Conditions

1. To provide consistent results a standard test dummy or
standard parts are supplied by the plating company. The test object
is to be positioned in the middle of the tank. If multiple tanks are
connected to the same ventilation system then multiple objects will
be used. If all plating work is similar (rolls) then production pieces
may be used as test pieces.

2. Tank temperature is to be consistent with normal plating
practices,

3. Typical amperage will be applied to the tank(s) during the test
period.

Test Protocol:

1. The purpose of this test is to determine the emissions of
hexavalent and total chromium per amp-hour of plating based on
specific plating tank process conditions.

2. The test method is based on the CARB Method 425.

3. CARB Methods 1 through 4 or the equivalent are used to

determine stack gas velocity, dry molecular weight, and moisture
content.

4, Isokinetic sampling is used. Air flow is calculated from
pressure drops measured using a Dwyer Microtector Portable

Electronic Point Gage and a 5/16" standard Pitot tube of appropriate
length.
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5. The sample train (see attached drawing) componenis are made
of glass or Teflon and a glass fiber filter. Neither the probe or the
filter are heated since duct temperatures are near ambient.

6. Three sets of three impingers are used. For each set the first
two impingers contain 100 milliliters each of 0.IN sodium hydroxide
(NaOH). The third impinger is empty, except for a thermocouple.

7. An 11 centimeter diameter Teflon coated glass-fiber filter sits
between the second and third impingers.

8. A drying column is used to dry the air after it leaves the third
impinger.
9. Flow through the impingers is measured using a Dwyer Series

RM Flowmeter. Flow is created using a Dayton Speedaire Oil-less
Vacuum Pump, Volume is measured using a Rockwell Test Meter S-
275. Temperature is measured using Ashcroft Bi-Metal Dial
Thermometers. Barometric readings are obtained from the weather
service of the local airport.

10. After collecting the samples, each sample train is capped and
transported to the laboratory. No field cleaning of the train is done.
The laboratory that is used is Datalab of San Jose (408-943-1889).
They are approved by various Bay Area regulatory agencies and
have received state certification under the state certification plan.
Their resume is available upon request.

11. Train rinse is performed using 0.IN NaOH. The filter is acid
digested.

12. Determination of hexavalent chromium was done
_colorimetrically. Minimum detection level is 2 parts per billion (2
ppb).

13. Total chromium was determined by digesting the sample in
concentrated nitric acid followed by atomic absorption spectroscopy

using a graphite furnace (GFAAS). Minimum detection level is 2
parts per billion (2 ppb).
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1. The sample train is rinsed at the laboratory with nitric acid,
filled with the appropriate solutions, capped or sealed and
transported to the test site.

2, Samples are analyzed within 48 hours of arrival at the
laboratory. :

3. The lab runs analyses on the probe rinse, the impinger
solutions and the filter separately and then adds the results together.

4, During analyses, the samples are under the control of one
technician.

5. Chain of Custody forms are used.

6. Components of the sample train that require calibration are

returned to the supplier/manufacturer:

Yearly or,

If they are inconsistent with other readings or
If error is suspected

Pacific Test 12.3.91Revised
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Stack Sample Caleulations

Nozzle Diameter 0.238
An_ [Nozzle Area Pi*(d/2)**2 0.00030879
Cp S tube Cp 0.84
Pb Barometric Pressure 30.23
Kp |Kp Pitot Tube Constant 85.49
t Lengih of Test (minutes) 80
[Pg  |Static Pressure Pg -0.16
Total Hexavalent Chrome 0.0062
Total Chrome 0.006
Ts Average Stack Temperature (Rankin) 522
Vm |Total Sample Collected 49.28
Md__ |Molecular Weight of Stack Gas-Dry 29
Ms _ |Molecular Weight of Stack Gas-Wet Md*(1-Bws)+18"Bws 28.78
Ps  |Absolute Stack Pressure Pb+abs(Pa/13.6) 30.242
Pv__ |Average Stack Pressure 0.356
Bws |Water Vapor T 0.02
Vmst¢Corrected Collected Volume (lVm*(Ps/29,92)*(528/Ts) 50.38
As  |Stack Area P =’ 1.07
Vs*3600"As*(1-
Qstd |Stack Volume Per Hour Bws)"(528/Ts)*(FPb/29.92) 127941
Amp |Amperage 4085
Vr |Volume Ratio Stack Volume/Vo 3385.86
Vo |Sample Collected per Hour Vmstd*60/t 37.79
Vs  [Stack Velocity Kp*Cp*Sqrt{(Pv*'Ts/(Ps*Ms)) 33.19
3600*(1-
Bws)*An*Vmstd*(528/Ts)*(Ps
Qm |Nozzle Velocity /Pb) 36.59
i (Ts*Vmstd*29.92*100)/(Vs™t”
I Isokinetic Ratio An*Ps*528°60°(1-Bws) 102.21
Mg-Chrome per Amp-Hour (Total Cr Found*60/t"Vr)/Amp 0.0037
Mg-Hex Chrome per Amp-Hour (Hex Cr Found®60/t"Vr)/Amp 0.0039
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=  Datalab, Inc.

Lab.Report: 21353
Date: Dec. 8, 1991

Chemical Data Management Systems
Attn: Mr. Tim Lundell

11750 Dublin Blvd., Suite 201
Dublin, CA 94568

Subject: Chromium Conversion S8Stack Test
Samples Received: Decemher 4, 1991

The following results were obtained from the glassware sample train

Sample #1

Final Weight of Desiccant 457,203 g
Initial Weight of Desiccant 456,402 g
Change in Weight 0.801 g
Total Cr collected f£rom sample Probe 0.0034 mg
Total Cr collected from sample Impinger 0.0026 mg
Hezavalent Cr collected from sample Probe 0.0012 mg
Hexavalent Cr collected from sample Impinger 0.0050 mg

Datalab, Inc.

HH:bb
0927A

2171 Del Franco Street, San Jose, CA 95131
[408] 943-1888 « [408] 943-0190 (Fax)
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Lab.Report: 21354
Date: Dec. 8, 1991

Chemical Data Management Systems
Attn: Mr. Tim Lundell

11750 Dublin Blvd., Suite 201
Dublin, CA 94568

Subject: Chromium Conversion Stack Test
Samples Received: December 4, 1991

The following results were obtained from the glassware sample train

Sample #2

Final Weight of Desiccant 451.901 g
Initial Weight of Desiccant 450.503 g
Change in Weight 1.398 g
~ Iotal Cr collected from sample Probe 0.0024 mg
Iotal Cr collected from sample Impinger 0.0046 mg
collected from sample Probe 0.0014 mg
Hexavalent Cr collected from sample Impinger 0.0065 my

Datalab, Inc.

o0lly Ham
HH:bb

0928a

2171 Del Franco Street, San Jose, CA 95131
[408] 943-1888 * [408] 943-0190 (Fax)



==  Datalab, Inc.

Lab.Report: 21355
Date: Dec. 8, 1991

Chemical Data Management Systems
Attn: Mr. Tim Lundell

11750 Dublin Blvd., Suite 201
Dublin, CA 94568

Subject: Chromium Conversion Stack Test
Samples Received: December 4, 1991

The following results were obtained from the glassware sample train

Sample #3

Final Weight of Desiccant 458.234 g
Initial Weight of Desiccant 457,395 g
Change in Weight 0.839 g
~- Igtal Cr collected from sample Probe 0.0067 mg
Total Cr collected from sample Impinger 0.0046 ng
Hexavalent Cr collected from sample Probe 0.0006 mg
Hexavalent Cr collected from sample Impinger 0.0068 mg

Datalab, Inec.

Holly/Ham
HH:bb

09252

2171 Del Franco Street, San Jose, CA 95131
[408] 943-1888 « [408] 943-0190 (Fax)
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