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The field testing described in this report was conducted by Siya
Mokh, and Michael Kearnmey of PES. Study direction and report
preparation were under the supervision of S. Hugh Brown, Director
of Air Quality at Pacific Environmental Services, Incorporated.

Approved: g /Oéfﬁ}' %M'/

8. Pugh Brown
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SECTION 1

INTRODUCTTION

Multichrome Company Ine., Oxmard division, is in the businesg of
hard chrome plating of industrial and aercspace components.

Ventura County APCD Rule 62.2, adopted June 27, 1889, required all
chrome plating and chromic acid anodizing operations in the
Distriet which generated hexavalent chromium emissions of 2
1bs/year or less to reduce them by 95% or meet a stack emission
limit of 0.15 mg/amp-hr. Facilities which discharged more than two
pounds per year were to reduce emissions by 99% or meet a stack
emission limit of 0.03 mg/amp-hr.

Pacific Environmental Services, Inc. (PES) a participant in CARB’s
Independent Contractor Program, was hired by Multichrome Company
Ine., (Oxmard) to perform regquired source testing to determine the
hexavalent chromium emission rate of a acrubber serving the their
3 hard chrome plating tanks. PES and its analytical laboratory.
West Coast Analytical Service, qualify as independent testing
labeoratories (no conflict of interest).

PES conducted three 2-hour source tests on the ocutlet duct of the
above mentioned scrubber on the Sth of January 19923. The tests
were conducted by Siya Mokh and Michael Kearney ¢f PES under the
direction of M. Dean High, Vice President and S. Hugh Brown
Director of Air Quality at PES.

Section 2 of this report describes the tested emission c¢ontrol
systems and hard chrome plating processes. Section 3 describes the
testing methodology. The summary and discussion of the test
results appear in Section 4, and Section 5 addresses the project
quality assurance.

Appendix A contains the field data sheets, calculations, and
process data records. Appendix B contains the lab results of each
sample analysis, and Appendix C contains the calibration records
for the sampling equipment.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SECTION 2

PROCESS DESCRIPTION

Multichrome Company Inc. (Oxmard), is a hard chrome plating job
shop located at 1100 Mercantile Street in Oxnard, Califormia. The
3 tanks operated during the test and their sizes are as follows:

TANK # SIZE (WxLxH \ FREEBOARD
1 23 x 52 x 48v e
2 36 x 76 x 48" 6"
3 36 x 76 x 48v v

Chromic acid emissions were collected by slot type hoods on each
plating tank. The hooda were connected by various ducts to a
single scrubber unit outside tha building. The scrubber was
exhausted by an integral type blower unit up to and across the roof
to the atmosphere. The exbaust duct at the test location was "egg-
shaped" instead of circular and therefore measured at three
different radial diameters in order to get an average value.
Figure 1 shows the diagram of the system including the sampling
locations. Appendix A contains a copy of Permit to Operate #1169
issued by the Ventura Air Pollution Control District which covers
this equipment. :

During each test, all three plating tanks were operated at an
above-average amperage load using dummy parts. The applied
amperage and voltage for each tank was monitored and recorded by
PES personnel at the start, at intervals of 30 minutes during the
test, and at the end of the test (see process data in Appendix B).
There were no polyballs or additives used in the tanks whose
temperatures were around 130 degrees Fahrenheit during the test.
The chromium fumes generated by the tanks were gquite wvisible and
the test crew noted no fugitive leakage uncollected by the hoods.

PACIFIC ENVIRONMENTAL SERVICES, INC.




suol}p>0 buldwbg ay) pup WaIsSAS ayy Jo wbuibpig

Ol
I 34N9DI4
L

| uoy "
¢ oL :HMN_. <+, 09 — .M
] _ l
|\._u ........... \ s
¢ Hubj w ]
. 1,09 o
|| waanng m

oM 3pIS \\ 9G
100y \ _-O—..
O °=—- syiog sjduwpg ~£€ O
le | iu
nBLL - Lw?m,“m_

S A TR N S BN B BE B B B BD B O B BE BE BE Ee




==

SECTION 3

TESTING METHODOLOGY

Prior to testing, PES used smoke generation tubes to verify that
all chromic acid mist was being collected by the hood and

collection system.

Samples were collected by using CARE method 425 which is specified
in Rule 62.2 as an acceptable compliance test method. The sampling
train was set up as shown in Figure 2. The samples were extracted
through a glass nozzle, a Teflon union, a 48" glass-lined stainless
steel probe, a 6-foot Teflon hose from the probe to the £first
impinger, two Greenburg-Smith impingers each charged with 100 mls
of 0.1N sodium hydroxide solution, an empty impinger, a glass
filter holder, an impinger filled with silica gel, a 30-foot
umbilical line, a vacuum pump, a dry gas meter and a calibrated
orifice connected to an inclined oil manometer. Teflon-coated
glass fiber filters were used in the filter holders.

The sampling port locations are shown in Figure 1. CARB methed 1
was used to determinne the sampling port locations and traverse
point layout. Prior to sampling, duct velocity, static pressure
and temperature were measured by CARB Method 2 to define sampling
rates and nozzle size. The weight of the impinger sclution and the
weight of the silica gel were recorded before and after the test in
order to obtain the moisture content of the stack gas stream. All
sample volumes and weights were recorded immediately on sample
recovery sheets during charging and sample recovery. Leak checks
were performed before and after each test.

After the test, the contents of the first three impingers were
placed in a 1000 ml. polyethylene container. The sampling train
wasg then rinsed three times from the nozzle to the filter holder
with a 0.1N sodium hydroxide solution and these rinses were added
to the same container. The Teflon-coated glass fiber filter from
the filter holder was added to the impinger solution. Some 0.1
normal nitriec acid solution was then used as a final rinse and
placed in a separate polyethylene container. This rinse was
analyzed separately for total chromium. The chromium samples were
kept chilled until analysis to retard breakdown of hexavalent
chromium to trivalent chromium. Disposable vinyl gloves were worn
during sample retrieval to help reduce contamination.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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1. Stack 10. Metering Valve

2. Probe 11. Sealed Pump (Leok Free)
3. impinger with 0.1 N NaOH 12. Vacuum Gage

4, Impinger with 0.1 N NoOH 13. Bypass Valve

S. Empty Impinger 14. Ory Gas Meter

6. Filter Bell with Teflon—Coated 15. Orifice Plate

Glass Fiber Filter 16. Inclined Manometer

7. Impinger With Silica Gel 17. Temperature Indicator
8. lce Bath

9, Filter for Pump

Figure 2
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Laboratory analyses were conducted by West Coast Analytical Service
in Sante Fe Springs, California. Analyses for hexavalent chromium

utilized ion chromatography (IC) and analyses for total chromium

utilized inductively coupled plasma with mass spectrometry
(ICcP/MS). The detection level of the analytical procedures for
hexavalent chromium, Cr+6, and total chromium were 1.0 ug/L and
0.010 ug/L respectively. Total chromium analyses serve as a back-
up and quality contrel check for hexavalent chromium
concentrations. A sample submittal/chain of custody sheet was
completed when the samples were submitted to the laboratory for
analysis (see Appendix B). Appendix C contains a copy of the lab

report.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SECTION 4

RESULTS

Calculations were made from the field data sheets to determine
sample volume, molecular weight, velocities, £low rates, and
isokinetic variation for each test. Copies of the field data and
calculation sheets are shown in Appendix B.

Analyses of chromium emissions included both total and hexavalent
chromium. Results of the test are summarized in Table 1.
Hexavalent chromium is considered carcinogenic and is heavily
regulated. However, hexavalent chromium is highly unstable and
gsource test data are sometimes unreliable. The total chromium
analysis serves as a back-up and quality control check for
hexavalent chromium concentrations. Emphasis should be placed on
the hexavalent chromium results except in those cases where a large
discrepancy 1s noted between the total and hexavalent chromium

data.

VCAPCD Rule 62.2, defines legal hexavalent chrome emissions for
hard chrome platers in three categories shown below:

Annual Required Maximum Stack
FPacility Control Emigsion Limit
Emigajons Bfficiency
<2 1b/yr 95.0% 0.15 mg/a-h
2-10 1lb/yr 99.0% 0.03 mg/a-h
»10 1lb/yr 99.8% 0.006 mg/a-h

Based on amp-hour totals provided by Pete Faxon of Multichrome for
12/27/91 to 12/29/92, Multichrome had a yearly total of 4,637,788
amp-hours. The source tests indicated emissions of total chremium
to be 0.024 mg/amp-hr, and emissions of hexavalent chromium to be
0.015 mg/amp-hr. This calculates to yearly emissions of 0.24
lbs/yzr, and 0.15 lbs/yr, respectively.

A review of table 1 indicates that Multichrome Company Inc. is well
in compliance with the requirements of VCAPCD Rule 62.2.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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' TABLE 1
I MULTICHROME OXNARD
CHROMIUM EMISSIONS
SCRUBBER EXHAUST
l 1-5-93
Process Conditions: Loads in all three tanks; no additives or
I polyballs used.
' Flue Gas Tegt #1 Tegt #2 Test #3
Temperature, °F 58 58 57
Velocity, ft/sec 21.2 21.6 21.3
Static Pressure, in. H;0 -0.08 -0.09 -0.07
Duct Inside Diameter, in. 34 34 34
Duct Area, sBq. ft. 6.31 6.31 6.31
Flow Rate, ACFM 8,030 8,180 8,060
l Flow Rate, DSCFM 8,100 8,100 7,970
Moisture, % v/v 1.3 1.4 1.7
I Load
Total amp-hrs/hr 4,063 4,000 4,084
l Chromium
Sampling Start 11:25 13:45 15:57
Sampling Stop 13:30 15:47 18:00
l Sampling Time, min. 120 120 120
Sample Volume, DSCF 82.8 74.6 80.7
Igokinetic Rate, % 102.7 99.3 101.5
' Concentration, mg/m’
Total Cr 0.0067 0.0081 0.0054
Haexavalent Cr 0.0048 0.0042 0.0043
Emigsion Rate, mg/hr
I Total Cr 91.7 111.7 73.7
Hexavalent Cr 65.8 58.1 5§8.5
Emigaion Rate, mg/amp-hr
' Total Cr 0.023 0.028 0.018
Hexavalent Cr 0.016 0.014 0.014
Emigsion Rate, lbs/yr
Total Cr 0.24
l Hexavalent Cr 0.15
| ¢
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SECTION S

BROJECT QUALITY ASSURANCE

Source tests are performed to determine the types and amounta of
pollutants emitted by a source. Information from this source test
program may be used for obtaining permits, evaluating cecntrol
equipment performance, updating emission inventories, and
determining compliance with present and future emigsion
regulations. For these purposes, reliable data are required. PES
provides this reliability by using the following work practices:

Use of Standard Test Procedures

CARB Methods were used to determine the emission rates. a
procedure must be thoroughly studied under various conditions in
order to be designated as a CARB test method. Results of many
executions of the procadure are compared to demonstrate accuracy
and repeatability before adoption of the procedure as a source
testing method. Method 425 uses many aspects of EPA method 5 which
outlines the most common method of source testing.

Use of Trained Test Personnel
Because of the complexity of typical source testing methods,
testers should be trained and experienced with the test procedures

in order to assure reliable results. PES personnel have had
professicnal training and routinely conduct source tests.

Knowladge of Source’s Operation

. The source testing team should have sufficient knowledge of the

process to be tested in order to properly document the process
parameters during the tests. Without documentation of the process
parameters used, results are much less meaningful. PEE has
previocusly tested many chrome plating shops and ig familiar with
the various types of plating processes.

PACIFIC ENVIRQNMENTAL SERVICES, INC.




Equipment Maintenance and Calibration

Use of properly maintained and calibrated test egquipment is
esgential for minimizing systematic errors ia results. All
sampling devices were constructed and maintained as suggested in
EPA documents APTD-0576, and AOTD-0581 (These are commonly accepted
construction and maintenance manuals for source testing
equipment) . The dry gas meter was calibrated before the teats
using a transfer gas meter with NBS traceability. All equipment
calibrations are included in Appendix D.

Thorough Record Keeping

All data relating to the operation of the sampling train must be
immediately recorded to ensure that it is not lost or
misinterpreted. PES accomplishes thorough record keaeping by use of
field data sheets. The PES test team is familiar with these sheets
and the information regquired to complete them. Any unusual
occurrences in the process operation, unusual test instrument
readings, or any other items that may have affected the test
results were also noted.

Proper Sample Handling Procedures

Inaccurate source test results can be caused by delays in
retrieving samples, contamination of the samples, insufficient
gample identification, tampering, and mishandling of samples. The
chances of these errors are greatly increased when too many pecple
are permitted to handle the samples. For this reason, a chain of
custody procedure was used. The samples were retrieved immediately
after the test and kept in a secure area until analysis. The
samples were chilled until analysis to minimize breakdcwn from
hexavalent te trivalent chromium. A sample submittal/chain of
custody form was completed and submitted with all samples to
document that the sample analyzed was taken under the conditions
reported (see Appendix B).

Uge of thoroughly Cleaned Glassware

All glassware and probe lines were cleaned prior to the test with
hot tap water and then with 40% nitric acid solution. The trains
were then rinsed with 0.1N NaOH, laboratory grade distilled water,
air dried, and sealed until the tests.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Use of Standardized Data Reduction Techniques

Data reduction was accompligshed by the use of step by step
calculation sheets. The calculations followed a defined format
which is easy to understand. All calculations are shewn in

Appendix B.

Submission of Blank Samples

Filter and reagent samples from an unused charged train carried to
the field (train blank) were submitted to the laboratory and
analyzed with the other samples to detect any possible
contamination of sampling media or problems with lab analyses. No
corrections were made to the measured concentrations of the
collected samples but the blank wvalues were reported on the
calculation sheets.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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EQUIPMENT PERMITS
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County of Ventura
—— Air Pollution Control District
800 South Victaria Avenue L#1710 » Ventura, CA 93009
(805) 654-2801

PERMIT TOIBCC,)PERATE

Number 1
valid January 1, 1991 to December 31, 1991

This Permit Has Been Issued To The Following:

Company Name / Address: Facility Name / Address:
Multichrome Co. Inc. Multichrome Co. Inc.
1100 Mercantile Street 1100 Mercantile Street
Oxnard, CA 93030 Oxnard, CA 93030

Permission Is Hereby Granted To Operate The Following:
Chrome Plating Operation consisting of the following:

2 - 583 gallon tanks
1 - 269 gallon tank
The above tanks are controlled by a 10,000 CFM capacity Tellkamp Wet Fume

Scrubber.
1 - 50 gallon cold degreaser with a freeboard ratio of 0.75

This Permit Has Been Issued Subject To The Following Conditions:

1. Permitted Emissions: Tons/Year Pounds/Hour
Reactive Organic Compounds 0.68 0.65
Chromic Acid <0.01 <().01

2. Permitted emissions from the degreaser are based on the annual loss
(consumed. less reclaimed) of 100 gallons of perchluroethylene. Prior to
exceeding this limit, permittee shall apply for a change in permitted
emissions.

3. The chromic acid threshold limit value (TLV) of 0.05 milligrams per cubic
meter shall not be exceeded at any time during operation of the Chrome
Plating system.

4. The degreaser shall comply with all the applicable requirements of APCD
Rule 74.6, Surface Cleaning and Degreasing.

5. Permittee shall maintain records showing the amount each time make-up
solvent is added to the deyreaser. Permittee shall also, on a gquarterly
basis or shorter, record the facilitywide total of make-up solvent. These
records shall be kept for two years and shall be made available to APCD
personnel upon request.

6. Compliance with the emissions 1imits of APCD Rule 62.2, Hexavalent

Chromium - Chrome Plating and Acid Anodizing shall be demonstrated by
source testing on or before January 1, 1991.

Page 1 of 2 01-15-91
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~érmit to Opérate Number 1169

_aéd To Multichrome Co. Inc.
~Aalid January 1, 1991 to December 31, 1991

7. Permittee shall also maintain weekly records of current integrated over
time (ampere-hours) for all plating tanks. Current integrated over time
shall be continuously monitored. All records including all pertinent
information relative to the operation of the plating tanks, all source
testing, and all information relative to the emissions collection system
and the control equipment shall be maintained for two years and shall be
made available to the APCD upon request.

Within ten days after receipt of this permit, the applicant may petition the
Hearing Board to review any condition that has been modified or added to the
permit (Rule 22).

This permit, or a copy, shall be posted reasonably close to subject equipment
and shall be readily accessible to inspection personnel from the Air Pollution
Control District (Rule 19).

This permit is not transferable from one Tocation to another unless the
equipment is specifically listed as being portable (Rule 20).

In reliance upon the statement of the applicant that the operation of the
equipment described herein shall meet the requirements as specified in the
Rules and Regulations of the Air Pollution Control District, permission is
hereby granted to operate; provided, however, the permission granted hereby
shall not be construed to permit said equipment to operate in violation of any
applicable State or Federal emission standard or Rules and Regulations of the
District.

Richard H. Baldwin
Air Pollution Control Officer

by:

s

KarT E. Krause, Manager
Engineering Section

Page 2 of 2 01-15-91
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' Rule 62.2 Hexavalent Chromium - Chrome Plating and Chromic Acid Ancdizing
(Adopted 6/27/89)

A. Applicabilicy

This rule applies to the chrome plating and the chromic acid anodizing of
metallic end non-metallic parts.

B. Regquirements

l. Decorative chrome plating
A person shall not operats any decerative chrome plating tank unless
one af the following control memsures is used in & menner which has
been bean demonstrated to and approved by the Air Pollution Control
Officer (APCO) as reducing chromium smissions by 935 percent or more
relative to the uncontrolled chremium emissions:
A, An anti-miat additive is continuously meintained, ori
b. Control equipsmentc is installed and used.

2. Herd chrome plating and chromic acid anodizing
a. A person shall not operate any hard chrome placing tank or

chromic acid snodizing tank unless the tank has an emissicns
collection system thet meats one of the following requirements:

5
l - PA— SA{ 1. The chromium emissions from the emissions collection system
t> raFL serving the placing tank muat be reduced by at least 95
. ‘ ol percent from the uncontrolled chremiua emiseions, orj
R S
ll“\ST \ ' 2. The chromium emissions from the emissions collection system
99 serving the plecing tank must he reducad to lese thean 0.15

milligrams (mg) of chromium per ampere-hour of elactrical
charge applied to the plating tank.

b. A person shall not operate any hard chrome plating tank or
chromic acid anodizing tank at a stationary source where the
sourcawide chromiun emissions from hard chrome plating eor
chremic acid anodizing are greater tham Z pounds per year, but
lees than L0 pounds per yeer, unless the tank has an emissioens
collection syscem thar meets one of che fallowing tequiremencs:

1. The chromium emisgions from the emissions collection aystem
serving the plating tank mugt be reduced by at least 99
percant from the uncontrolled chremium emissions, or;

2. The chromium emiseions from the emigsions collection system
serving the plating tank must be reduced to less than 0.03
mg of chromium per ampere-hour of electrical charpe applied
to the placing tank.

7/99 , RULE 62.2: 1



c. A person shall not oparate any hard chrome plating tenk or
chromic acid ancdizing tank et a stationary source where the
sourcawide chromium emissicns froem hard chrome plating or
chromic acid anodizing are greater than or equal to 10 pounds
per year, unlees the tank has an emissions collection syscem
thet maets one of the following requirsments:

1. The chromium emissions from the emissions collection system
serving the plating tank must be teducad by at least 99.8
percent from the uncontrolled chromium emissions, or;

2. The chromium emissions from the emissions collection syscem
serving the plating tank must be raduced to leses than 0.006
mg of chromium per ampere-hour electrical charge applied to
the plating tank.

d. Compliance shall he verified by source testing every 24 months.

C. Recordkeeping Requirements

A perscn subject to the provisione of section B of this rule shall meet
the following applicable requirementa:

1. A weekly record of anti-mist additive concentrzations or any other
messureaments recesmended by the manufacturer’s specification and the
APCO shall be msintained. Recordkeeping shall begia on the dete of
final complianca.

A weskly record of current integraced over time (ampars-hours) for
all plating tanks used st & chrome plating ot chromic acid anedizing
stationary source ehall be msintained. Curreat integrated over time
shall be continuously monitorsd. Recordkeeping shsll begin on

June 27, 1989.

3. All records including all pertinent inforastion ralative to the
operation of the plating tanks, all source testing, and all
information relative to the emissions collection system and the
control equipment shall be maintained for twe years and shall be made
available te the APCO upon vequest.

D. Test Mathods

Compliance with the chromium emiseions requirements in subsection B.Z of
this rule shall be detarminad by ARB Test Method 425.

E. Compliance Schedule
1. A person subject to the provisions of subsection B.l. shall be in
final compliance with the requiremencs of subsection B.1, and shall

submit to the APCO an application for & Permit to Operate, no later
than January 1, 1990.

6/27/89 RULE 62.2: 2
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2. A person subject to the provisicns of subsection B.2, except a person
subject to the provisiona of subsection B.2.b, shall meet the
following complisance schedula:

& Submit to the APCO ar applicarion for an Anthority to Comstruct
for the equipment necessary te comply with the requirements of
subsection B.2.s, no Lster thsn July 1, 1990, and;

b. Achieve final compliance with the requirements of subsection
B.2.a, and submit to the APCO an aspplication for a Permit to
Operate, no later than January 1, 1991.

3. A person subject to the provisicns of subsection B.2.b shall meet the
following complisnce schedule:

a. Submit to the APCO an application for an Authority to Construct
for tha squipment necessary to comply with the requirements of
subsection B.2.b, no later than January 1, 1991, and;

b. Achieve final complisnce with the requirements of subaecticn
B.2.bh, and submit to the APCO sn application for & Permit to
Operate, no later than July 1, 1991.

4. A person subject to the provisions of subssction B.2.c shell, in
addition, meetr the following compliance schedule:

a. Submit to the APCO an application fer am Authority to Construct
for the equipment necsssary to comply with the requirements of
subsection B.2.c, no lacer than January 1, 1992, and;

b. Achieve final compliance with the requirements of subsecticn
B.2.¢, no later cthan July L, 1993,

Definicions

For the purposes of this rule the following definitions shall apply:

1.

z.

"Ampere-hours”: The intagral of slactrical currenc (amperes) applied
to a placing tank over a pericd of time (hours).

"Anti-mist edditive®s A chemical which reduces the emission rate from
the tank when added to and maintained in the plating tank.

"Chreme®: Metallic chrome.
"Chrome plating®: Hard or decorative chrome plating.
*Chromic acid™: An aqueous solution of chromium trioxide (CrQ.) or a

commercisl solurion contsining chromic .scid, dichromic acid ( zCr07).
or trichromic acid ‘“z°’3°1o"

RULE 62.2: 3
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10.

|

12.

13.

14.

15.

16.

"Chromic acid anodizing®: The electrolytic process by which a metal
surface is cooverted to an oxide surface coating in s solution
containing chromic acid.

"Chromium®: Hexavalent chromium.

"Contzrel nquipn.nc"a Any devica which reduces enissionas from the
emisnions collection system. -

"Dacorative chrome plating®: The process by which chromium is
alectrodopositad froam a solution concalning compounds of chromium
cato an object resulting in a chrome layer | micron (0.04 mil) thick

or lesas.

"Emigsion factor": The mess of chromium emitted during e Cest
conducted in the emissions collection system in sccordsnce with ARB
Test Mathod 425, divided by the smpers-hours consumed by the tanks in
the tested emissicne collection system, expressed ss the mass of
chromium emittad per smpere=hour of electrical current consumed.

vEmissions collection systam": A device or apparatus used to gather
chromium emissions fzom the surface of s chrome plating or chromic
acid anodizing tank or tanks.

"grarionary Source”: As dafined in Rule 2 of chese Rules.

"Sourcewide emissions from hard chrome plating or chromic acid
snodizing”: The tocal emissicns from all herd chrome plating or
chromic acid anodizing at the stationary source over 8 calendar year.
Emissions shall be calculated as the sum of emissions from the
enissions collection syetem at the stationary sourca. The emisaions
from an emissions collection eystem shall be calculated by
multiplying the emission factor for that emissions collection aystem
by the sum of ampere-hours consumed during that year for msll of the
tanks served by the amissions collection system.

"Hard chrome plating™: The process by which chromium is
electrodeposited from a solution concaining compounds of chromium
onto en cbject resulting in a chrome layer thicker then | micren
(0.04 mil).

"Placing tank": Any container used to hold a chromium or chromic acid
solution for the purposes of chrome plating or chromic acid
anodizing.

"Uncontrolled chromium emissiona from the hard chrome plating or
chromic acid anodizing sctatiopnary ascurce”: The chromium emissions
from the emissions collection systems at the stationary source
caleculated as if no coentrol equipment is in use. For the purpose of
determining compliance with this rule, the uncontrolled chromium
emissions ehall be calculated using an emission factor based on cests
conducted in accordance with ARB Test Methad 425 or 14
mg/ampere-hour, whichever is less.

RULE 62.2: &4
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT _MuiTICHROME

OATE _1=8-73 :

SAHPLING LOCATION SCAVBREL gyZtey ————
10

INSIDE OF FAR WALL
QUTSIDE OF NIPPLE. (DISTANCE A) e
INSIDE OF NEAR WALL TO
QUTSIDE OF NIPPLE, (DISTANCE B) e
STACK LD., (DISTANCE A + DISTARCE ) 3. 34"
NEAREST UPSTREAM DISTURBANCE iz &

NEAREST DOWNSTREAM DISTURBANCE _S._d-
CALCULATOR Moy H

SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLINS 7 AND 3 FROM OUTSIOE OF NIPPLE
NUMBER OF STACK 1.0, STACK 1.0, (TO NEAREST 1/3 INCH) QISTANCE B (UM CF COLUBNS 4 & 5)
' 1.0 2 34" b2 - —_> "
= 6.7 2278 ‘ e’
2 b ¢ &.012 g
4 17.7 L. b 'ﬁ KK
. 5 25.0 R.Sep FI
L . 110 - 208"
7 by. ¥ _2.1- 39¢ 2 M
A 750 23. SO 25"
9_ 323 27.98- 23"
o T g ﬁ 20"
] _93.3 3| T2 2 y”
12 97.9 R %7280 J/ —> 33"

PACIFIC ENVIRONMENTAL SERVICES, INC.
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PRELIMINARY VELOCITY TRAVERSE
l Plant: _ M Tl Q_-(gg ME. 4
Cate: =5 - 93
( Location: ;{ié), VEEELE A~UTLET 'ILCP
Stack I.D.7 3 qv o _}
B etric p sure, in. Hg: Sampling
| Stack Seuge Pressucs, 1. Biol—— vt ag
Operatars: WprH o S ‘f-‘
Pitot Tube I.D, Nucber: & 1A *
I Texperature Readout I.D.: 1&
Pitot Tube leak Check: Vel Schegatic of Travarse Point layoutr
l Travarse Velocity | secack Cyeclaonie Traverse Velocity | Stack Cyeclonic
Point |Heag (Apg)| Temp. [Flow Check Point |Hgaa (Apg)| Temp. |Flow Check
Number | in. H.0 (.T.). °F1° from Null Number | in. H.0 |(?.), *P|° from Null
I | 0-43 sH ! 0 10 5
I L 0.4 56 Ll O-10 S
3 0.48 5g 3 o - 55
I Y L ok | 55 4 | o1 |65
S 1 0.)7 |84 g eg2. | 55
| t | o7 | s¢ ¢ | 0.1t | ss
7 0.18 | 5% 7 L5 168
I 3 08 | 54 3 019 |55
I 9 019 | 54+ 9 0.20 | 6
01 )9 | 54 1 0-2 | 5¢
| u_| 099 | 54 1 02 | 54
12 | O /8 | 54 e | 0.2 | 5¢
i A (=101t
l T =55
l Average Average
I L PACIFIC ENVIHONMENTAL SERVICES. INC.
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Chrome Plating or Anodizing Process Data
{ / Anmp-Hour Reading Summary Date: | < .93
company: _ Mmuy\ Tic P ME Job:

=Start Time: ||. .5 End Time: j:-. <
~Testers:_ Mo [|KEAENE

-Test Location: SCEUBKER _AJTIET

Tank/ Amp A-H
Time: ect. teor totalizer Notes:
[l L8 I 140 (20 Gen 25 83k SpiaC Ay (apac
2 [Seg clil2c v
3 [y B 767595 #U (ST E i g #i 29 s
A4Sy ol by #E ey
5% y 140 L2l 140 3G e~
— 2 L) LEafe (L4 F
3 1NBC 2RI29E _z7F
le X \ I bed 750 d36°F
z LYY 90 4Ss o4
3 LY S eI 2) 1249 F
12. 55 \ 140 L2140 JACH
‘ T 1561 01250 1154 F
( 3 IR TAW 1899¢¢ 429 F
EEYE \ 79O L2370 kT
L (See £92¢0 o JL
3 (3 290G w0 1j e &

270594~ 187555 = 2595 &
of2bio— 039120 = 737D
b2l 870 gD = 2290 _

X1z & =~ 2hrs = 40@3

TOTALIZER READINGS:

Tank Start End Total / = Av, A-H Notes:

/ TANES 1.2 & W Feu) e &
_— / NG VMETE
_ /

/ burimy p7ADN

/ 7

( _ ; 2L ',44/'[/1‘ WM< TAS r
o / LU I#RTE Jre 7 Thm <8

* Smoke test ‘Jig// was not performeq.

L

PACIFIZ ENVIRONMENTAL SERVICES. INC.




SAMPLE RECOVERY DATA

Plane: M!ZLTI CHEDME_

n
U?l

Date: 1-§-93

Saﬂpllng Lacatiaon: S [V £ du’ ‘ C_"-

Sapple Type: _ Y25

RuA Nucher: mc-|

Sample Box Numbar: 38

Clean=up Man: __ il

Job Nuzher:

Commanes: 1A lppn4d. 5 — ¥2-0 = $p2.5

18! 2375 — bip = 1.5

FRONT BRALX
Filter Mumhar:

Descriprian ef Pilter: Clea o

MOISTTRE

Impingezs
Pizal Voluza: 34.0 = b6Y-5 =1 _ YIYyo wm
Inittal Volume: _ (26.Q = bibd. O nl 473 0 =l
Net Volumm: 3.0 m 0.5 a1 .0 m
Total 2,0:

S{lica Gel
Final Voluze: £EMN.S g g g
Iniztal Voluze (500 g g g
Net velu=e 1N-S g g g

Torzal Meismire:

Description of Impinger Catch: ( '\gsl,.

PACIFIC ENVIRONMENTAL SERVICES, INC.



Definiton of Symbols:

£r >

(2]

cross-sectional area of stack, rt?

cross-sectional area of nozzle, ft?

water vapor in gas stream, proportional by volume
Pitot tube coeficient

percent of isokinetic sampling

dry molecular weight, 1b/lb-mole

molecular weight of stack gas, lb/lb-mole
barometric pressure at the sampling site, in. of Hg
stack gas pressure, in. of Hg |

stack volumetric flow rate » actual condition acfnp
stack volumetric flow rate, standard conditions dscfm
average dry gas meter temperature , R = 460 + °F
average stack gas temperature, R = 460 + °F

total volume of liquid collected in impingers & siljca
gel, in ml

Volume of gas sample as measured by dry gas meter, dscf
Vm corrected to standarg conditions, dsecf

volume of water vapor in gas sample corrected to
standard conditions, sef

stack gas velocity, ft/sec
dry gas meter calibration factor

average pressure differentia] across the orifice meter,
in. of H,0

total sampling time, in minutes

specific gravity of mercury

PACIFIC ENVIRONMENTAL SERVICES, INC.



Plant: iy Ti0 HROME  CAMPANY NG
Date: j-5-93

Source/Sample Number: _ m(_C -

L. Vm(std) = (17.64) (Vm)(Y) [_Ppap + gams.s)]
Tm

Vm(std) = (17.64)(43.258 )(1-035) [[30-0) « (/"73_/&11]

(537 )
Vm(std) = %2 . &  dscf.

2. Volume water vapor collected {standard conditions).

V(le) = 2¥-0 condensate from impingers and selica gel.

Yw(std) = (0.04707) v(10) = (0.04707)( AVD)

Yw(std) = z-li scf.

3. Percent moisture, by volume.

Bug = Yu(std) - ( 1-13 ) = 0.0/3
Vwistd) + VYm(std) (703) + (9g2.3)

4. Molecular weight, stack gas.

Dry molecular weight.

Md = 0,440(3 €0,) + 0.320(3 0,) + 0.280(3 N, + 2 CO)
Md = 0.440 ( _—T + 0,320(.—) « 0.280( — )

Md = 29.0 Tb/Tb~mole.

Ms = Md + Bwg (18 = Md) = (2.9 ) & (5.0/3 )(18 -29 )

Ms = 22.9 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.




8. Isokinetic variation.

Plant: _ mycliCHEYME. CIMIANY INC
Date: (~$-93
Source/Sample Number: /M( .

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) VAP ) {avg) / Ts)
(Ps)(Ms)

Vs(avg) = (85.49)(2-8¥)(0.3%2. ( SIX )
( 36:0)( 259 )

Vs(avg) = _ 21.2.  ft/sec.

6. Stack volumetric flow rate,

actual conditions (stack
temperature and pressure).

Os = (60)(Vs)(A) = (60) (2. 2-)( .3 )

s = _8030 acfm.

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bug) 5;:5{,
Ts

- Q(std) = (17.64)(8630 )(1 -g-03) { 350 }]
513

Q(std) = __ 3/00  dscfm.

e (0 ___(Ts)(yn(sea)) -
(Ps)(Vs)(An)(B) (1 = Bwg)
%I = (0.0945) L 518 ¢ 32-3 )
(200 00 01-T)(¢200528)( 720 (1 = 0213 )
» 2.7 %

PACIFIC ENVIRONMENTAL SERVICES. INC.




CLIENT: _ MULTICHROME (amppaly

Project No.

Sampling Location: _SCRUAREL puTLET Test Date: _ )~-$-93
Sample Volume: __82-8 DSCF Stack Flow Rate: 812y DSCFM
Chromjum Test No. _MC-|
Blank: - Sample No. Mc -4
sold vacht ST g/ 3 A B D AR N O
Total = _{2.7% ug Cr

Cr*é: 0.00654 ug/ml x _LU.O mls = O 33 wug cr+s
Total Chromium

Source: . Sampla No. M¢ -

Total Cr: 0.0176 ug/ml x 3625 mle 1516  ug cr
acid wash: 0.0025 ug/ml x 17¢.5  mls 0-44_ ug Cr

Total = _ 15 .62 ug Cr

(5.2 ) ug x 35.3 SCF /m?
( 82-% ) DSCF x 1000 ug/mg

= _0.0067 mng/m® cr

LI1562) ug x 60 m 8150
( §-.8 ) DSCF x 1000 ug/myg

SCFM = _41.7  mg/hr cr

( 9.7 ) masnr = _0.023%
( 403 ) amp~hr/hr

mg/amp-hr Cr

Hexavalent chromium

Source: Sample No. Me —|
Cr*®: 0015 ug/ml x L2.S mis = N.2) ug Cr*s
L N2) ) ug x 35.3 SCF/m’ = _0 0048 mg/m’® cr*s

( 82.3 ) DSCF x 1000 ug/mg
(ilz)

ug x 60 min/hr % 3)80 DSC =

) 6G.8 mg/hr Cr*¢
( 2.3 ) DSCF x 1000 ug/mg

]

0.0l mg/amp=-hr cr*

L 659 ) mg/hr
( 4063 ) amp-hr/hr

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Chrome Plating or Anodizing Procaess Data
/ Amp-Hour Reading sSummary Date:_ |-3_-43

company: Mol ik p ik, Job:

=Start Time: 12°4C  End Time: 15 <k
-Load Conditions: yiwmai 70 mraimum
=Testers: it Jif An i /

-Test Location: s s irrz CoTLeT

\‘I a@ﬁ;/ Amp A-H
ime: ect, Meter totalize Notes:

(1745 ) 4 b3 240 (A WA} 'Sl
z 150% (%4470 b.v , Ly~
> iNse 290 99¢ L s 300 0=

415 | 740 L3710 137 "
Z 150 t93,7% 1y
3 JN¥in 791710 13 oF~
1445 { 2540 B2 {0 1328/~
2 AT 9239¢5 (*7 °F
3 (RO 29 L BLifF
. Wi
is1s u 70 L2 ¥X10 [17¢F
7 56T 3V 30 (It F
3 LEC 293175 1325~
ig 4C | 10 =S s 33/~
7 1 Lo ST AN Y 132
D [13D J92 {90 (3 r
733896 - 79y = 203D
DASVN= 922 N0 = 2750
_QZL'\‘.'«‘)-MJQ\I = 2220
NOAH =% heg = N 200
TOTALIZER READINGS:
Tank Start End Total / = Av.A-H Notes:
/
/
/
/
/
—_— /
/
A /
*
Smoke test w\gs]/ was not performed.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE REPOVERY DATA
Plant: MU|T\CHROME.
Paze: _ )_5._93
Sampling Losation: .S VT
Sazple Typa: 4 25
Run Nucher: ML -2
Sazple Box Number: S B
Clean-up Man: _ MO KH
Job lumbar:
Comsants: 25 ° g - -() = .0
28 NS~ G)d= \I14.Y
FRONT HALP
Filtar Number:
Descripuion of Filter:
MOISTURE
Inpingess
Pinal Volume: QO?-C) zl S'i? 0 ml %é;,ﬂ al
Initial volume: $91.1 ol S3. 4 el FL2.0 al
Net Voluma: _ 95 zl |- b al |- 0 al
Total HaQ:
Silica Gal
Final Volume: XY _S; g g g
Initial Voluze 14.0 g g g
Net Volume 10-2 g g g
Total Meiswmare: (Z__ZFH
Descripticon of Ispinger Cawh:
PACIFIC ENVIRONMENTAL SERVICES. INC.




Definiton of Symbols:

g & ¥

13.6

”"e

cross-sectional area of stack, ft?

cross-secticnal area of nozzle, ft?

water vapor in gas stream, proportional by volume
pitot tube coeficient

percent of isokinetic sampling

dry molecular weight, lb/lb-mole

molecular waight of stack gas, 1lb/lb-mole
barometric pressure at the sampling site, in. of Hg
stack gas pressure, in. of Hg

stack volumetric flow rate + actual condition actfm
stack volumetric filow rate, standard conditions dscfm
average dry gas meter temperature ¢+ R = 460 + °F
average stack gas temperature, R = 460 + °F

total volume of liquid collecteq in impingers & silica
gel, in m]}

Volume of gas sample as Imeasured by dry gas meter, dscf
Vm corrected to standardg conditions, dscf

volume of water vapor in gas sample corrected to
standard conditions, sef

stack gas velocity, ft/sec
dry gas meter calibration factor

average pressure differential across the orifice meter,
in, of Hzo

total sampling time, in minutes

specific gravity of mercury

PACIFIC ENVIRONMENTAL SERVICES. INC.



Plant: _MmyLT/¢ HRIME. DNPANY YNC

Date: _ /-5.93

Source/Sample Number: M1/-2_

1. Vvm(std) = (17.64) (Vm)(Y) [_Ppapr + (Anus.s)]
Tm

Ym(std) = (17.64)(76.930) (1025 ) [@9-5 ) + (140 &M.L]

( Sy )
Vm(std) = _ 7% @ dscf.

2. Yolume water vapor collected (standard conditions).
V(lg) = 22 Y condensate from impingers and selica gel.
Ywistd) = (0.04707) V(To) = (0.04707)(22-¥ )

Vw(std) = 708 scf.

3. Percent moisture, by volume.

Bwg = Yu(std) = ___ (705 ) - 00!4
Vwistd) + Vm(std) (708 ) + (7v.4)

Bws- £ﬁ7 e

4. Molecular weight, stack gas.

Dry molecular weight,
Md = 0.440(% COZ) + 0.320(%2 02) + 0.280(% NZ + % CO)

Md = 0.440 ( _—~7) + 0.320( —") + 0.280( .—

Md = 29.0 1b/1b-mole.

Ms = Mg + BWS (18 -~ Md) = (2_9 ) + (0'0’4’)(18 - 29 )
Ms =

2.8 3 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: _Myclicqpgmé  Cofany n
Date: /(.93

Source/Sample Number: Me -2

5. Stack gas velacity average.

Vs(avg) = (85.49)(CP)(VAP)[&V9\ /_(L’i_;) ]
(Ps)(Ms .

Vs(avg) = (85.49)(0.8Y)(0-34p (S8 )

(295 )( 283

Vs(avg) = __ 2/ ft/sec..

6. Stack volumetric flow
temperature and pressure).

Os = (60)(Vs)(A) = (60)(2i.p )( 6.3) )

Qs = §/50  actm.

29.92 Hg).

Q(std) = (17.68)(Qs) (1-Bwg) {Ps)]
TS

Qstd) = (17.64)(8/80 )(1 =g 21y E 29.5 }]
509

Q(std) = 810D dscfm.

8. Isokinetic variation.

]

rate, actual conditions (stack

7. Stack volumetric flow rate, standard conditions (68 degrees F,

SACIFIC ENVIRONMENTAL SERVICES. INC.

2= ([ ___(Te)(Umisra))
(Ps)(Vs)(An)(8) (1 ~ Bwg)
%I = (0.0945) _ ( S5t& (Y b
( 295)0 210 )(0 290488 ) (120 )(L - 0-014 )
31 = Q0.3 g
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CLIENT: MVLTICHEAME. (804 PANY
Project No,
Sampling Location: _SCRVESZFR pUTLET Test Date: -5 -93
Sample Volume: _ 2% (o DSCF  Stack Flow Rate: __ S/{D DSCFM
Chromium Test No. _MC-2-
Blank: Bample No. M4

Total Cr: 0.00944 ug/ml x _b\. 0 mls =
acid wash: £060067 ug/ml x 95.5 mls = £0.09 ug Cr
Total = {2.1% ug cr

Cr*: 0.000% ug/ml x _6/.0 mls = __0.23% ug cr*s

Total Chromiun
Source: Sample No. ML -2

Total Cr: 5-01f2 ug/ml x 401.0 mls = _)ip.40 ug Cr
acid wash: 3004\ ug/ml x )79.5 mls = _ 0. 7% ug Cr
Total = _Y7.1¥Y ug Cr

( 17:1% ) yg x 35.3 scF/m® = p.o0Bl mg/m® cr
( 746 ) DSCF x 1000 ug/mg

(12" ) ug x 60 min/hr x ( &/00 ) pDscEM = .] ng/hr Cr

)
( 7¥¥# ) DSCF x 1000 ug/mg

LM77 ) mg/hr = 0 02.%  mg/amp-hr cr
( 4000 ) amp-hr/hr

Hexavalant Chremium

Source: Sample No. -2

cr*é: 00099 ug/ml x _90¢.0 mis = 3.92 ug cr*

( 87 ) ug x 35.3 SCF/w’ = _0.00%2  mg/m’ cr+é
( 7N-p ) DSCF x 1000 ug/mg

(37% ) ug x 60 min/hr x ( 860 ) pscrM = S9.- | mg/hr cx+¢
( 7% & ) DSCF x 1000 ug/mg

(581 ) mg/mr = _ 004  mg/amp-hr cr*
( ¥04) ) amp-hr/hr

PACIFIC ENVIRONMENTAL SERVIGES. INC.
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Chrome Plating or Anodizing Process Data

1

/ Amp-Hour Reading Summary Date:_j-5-73
company:  pM. LTIz LA ME Job:
-Start Time: ;< < End Time: |7 5%
~Load Conditions: ,i:¢mar 7 MAXIML Y
-Testers: [(ingH /&Llrié ]
-Test Location: luifiFf zi7tE ]
Tank/ Amp A-H
Time: R&ct. # Meter totalizer Notes:
15 45 ! 7Y LS (36 137"~ 43
pcd S £85 5 75 130 7~ it
A LY XL 39 4117 )3 p (.0./
il s | pA I b0 136
L 183 CNR Ly i %0~
% [y§e 29¥9xrc¢ e
1454 n M0 NATWEY j174F
2 1S5 D978 5D 132 <
L3 I¥50 7455 9¢ W=
1785 \ 1o L1755 [32°F
: ANAY L1755 132t
3 1X 79:37¢C 173~
155 { e £27399 B &
y IS 4% S & 1512
k) J4-FL 2970 0 ¢ [F
DX7ILUPANIIN = 2N o
HICEN = AT = 235X
DIT VN2 = 20 L
I - Chee A EM
TOTALIZER READINGS:
Tank Start _End Total / = Av.A-H __Notes:
/
/
/
/
/
/
_ - /
| /

* Smoke test Y’lf?"/ was no

*aCIFIC ENVIRONMENTAL SERVICES. INC,

t performed.




LIUE:
0E

SAMFLE RECOVERY OATA

Planc: _MLTidHAD ME

Date: |-5-92

sampling Lecawion: _SCAVERER pIILET

Sample Type: 425

Rua Suzhez: _ M -3

Sample Box Number: 28

Clean-up Man: _MNA KT

Job Nuzber:

Comzanes: _ 2p: 1127 .0 ~\¥4-C = 431-0
38 2%b.5— bLg=— 809

FRONT HALT

! Filter Number:

MOISTors
Impingers .
Pinal Voluze: L3232 7 =l GUl-5 =l 477.0 al
Inizial Voluze: w200 mi pyy 0 =t 47 0 =
Net Volume: 12.7 nl A-S =l |- O ol
Tezal B0:

8ilica Gal ]
Final Voluze: (-S3 ¢ g g g

Inizial Voluse lo¥0. 0 g g g
Net Volume 3.0 g g g

—

Tozal MoistaIe:

e

s

Descriprion of Impinger Catch: (25‘ L)
N

PACIFIC ENVIRONMENTAL SERVICES. INC.

l Dagcripticn «f Filters:



ZEE
EMISSION TEST CALCULATIONS

Definiton of Symbols:

A : cross-sectional area of stack, ft?

A, : cross-sectional area of nozzle, ft?

Bu, : water vapor in gas stream, proporticnal by volume

< ¢ pitot tube coeficient

I : percent of isokinetic sampling

M, ¢ dry molecular weight, lb/lb-mole

M, : molecular weight of stack gas, lb/lb-mole

Peur : barometric pressure at the sampling site, in. of Hg

P, :+ stack gas pressure, in. of Hg

Q, : stack volumetric flow rate , actual condition acfm

Qus ¢ stack voluretric flow rate, standard conditions dscfm

Ta : average dry gas meter temperature , R = 460 + °F

T, : average stack gas temperatura, R = 460 + °F

Ve : total volume of liguid collected in impingers & silica
gel, in ml

Va : Volume of gas sample as measured by dry gas meter, dsctf

Vi, : Vm corrected to standard conditions, dscf

Vi : volume of water vapor in gas sample corrected  to
standard conditions, scf '

v, s stack gas veloecity, ft/sec

¥ : dry gas meter calibration factor

AH : average pressure differential across the orifice meter,
in. of H0

] : total sampling time, in minutes

13.6 ¢ specific gravity of mercury

PACIFIC ENVIRONMENTAL SERVICES. INC,



Plant: fyLTLCHRIME (AOMPANY INC
Date: ,—5*‘?%

Source/Sample Number: pMe -3

1. Vm(std) = (17.64) (Vva)(Y) [ _Poar « (AH/la.s)]
Tm

In(std) = (17.64)(329Y0) (/-0n5) [124S ) « (5‘7?1_&.6_).]
541

Vm(std) = 307 dscf.

2. Volume water vapor collected (standard conditions).
V(lo) = 29.2- _ condensate from impingers and selica gel.
Yw(std) = (0.04707) V(lo) = (0.04707)(>9.2-)

VYw(std) = - 37 scf.

3. Percent moisture, by volume.

Bws = Yw(std) = { 1.37 ) = Mﬂ_
Vwistd) + Vm(std) (370 +1(807)
Bws = |‘_? -‘ * - [

4. Molecular weight, stack gas,
Dry molecular weight.
Md = 0.440(32 COZ) + 0,320(% OZ) + 0.280(% NZ + % C0)
Md = 0.440 ( —") + 0.320(~—) + 0,280 (—" )

Md = 24.0 1b/1b-mole.
Ms = Md + Bwg (18 = Md) = (29 ) + (00)7)(18 -Z29 )

Mg = 'LZS 1b/1b=-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.




prant: MLl OHEIME (BMPANY WE
Date: [-$-93

Source/Sample Number: Me -3

—

5. Stack gas velocity average.

VS(an) = (85.49)(CP)(VAP) avg _(Iﬂ___
\V (Ps)(Ms)

Vs(avg) = (85.49)(0-4¥1(0 33! ( 517 )
- (295 10288

Vs{avg) = 21.3  ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(2(.3)( &3] ) -
Qs = __ 3060 _ acfm.

29.92 Hg).
Q(std) = (17.64)(Qs)(1-Bwg) |{Ps)
s ‘(r—u]

Q(std) = (17.68)(8d60 (1L =0 017 ) 519.5 )
517

Qstd) = 71970 _ dscfm.

8. Isokinetic vari ation.

21 = (K) !IsHVmgstg)')
(Ps)(Vs) (An) (8} (1 = Bwg)

UUE'
Ly
(8

7. Stack volumetric flow rate, standard conditions (68 degrees F,

g1 = (0.0945) ( 517 ) Jo7 )
(29 300 213100 00352410120 (1 = 0217 )

1 = 16(-5 %

P —————————

]

PACIFIC ENVIRONMENTAL SERVICES. INC.




CLIENT: MULTICHEME. (M /’f\a\\'z

Project No.

sampling Location: SCRUREEAL. gollET Test Date: __p_-i-_-‘}_}__
Sample Volume: 80 7 DSCF Stack Flow Rate: 2970 DSCFM
Chromium Test No. MC~F
Blank: gample No. Me 4 |
reescr: gt veiml UL M TPl W e
Total = _&2-76  ug Cr

cr*s: 0.0005% ug/ml x Ll.2_ nls = 0.3%_ ug cr*t

Total Chromjum
Source: sample No. MC -3

Total Cr: 0 0U® ug/ml x 9§3.0 mls =
acid wash: 0-8¢4Z- ug/ml x 1§65 mls =
Total =

|| .¢5 ugcCr
1 ug Cr

\z.l*&b ug Cr

( i2¥3 ) ug x 35.3 SCR/m’ = p.0054 mg/w’ cr
( 3.7 ) DSCF x 1000 ug/mg

( J)2-45 ) ug x 60 min/hr X ( 7970 ) DSCFM = 73. 7 mg/hr Cr
( €07 ) DSCF x 1000 ug/mg

( 7%72 ) mg/hr = 0.0l5 mg/amp-hr Cr
(\OTF ) amp-hr/hr

Hexavalent Chromium

source: Sample No. m{, -3

cr*é: 0610 wug/ml X 9§2-¢ _ mls = 4.87 ug Cr*t

( 387 ) ug x 35.3 SCF/m® = 0-0043  ng/m® cr*
( 87 ) DSCF x 1000 ug/mg

( 987 ) ug x 60 min/hr ¥ (7970 ) DSCFM = 58.5 mg/nr cr*t
( 307 ) DSCF X 1000 ug/mg

( $85 ) pasnre -  0.0/¥ __ mg/amp-hr cr*’
( Mb§y ) amp-hr/hr

PACIFIC ENVIRONMENTAL SERVICES. INC.



SAMPLE RECOVERY DATA

planz: MULTICH ROME.

L'IU

5
1y

i
i

pate: _ 1-5-93

Sampling Location: Q'"L-Ag K

Sample Type: 4’25
Run Nusber: mé -4

Sample Box Number: 4p

Clean-up Mans ot

Job Nuzbar:

comzenzs: A 145.3-— 13%§ = Ll.0

VB 1GC-X — b)- 6 = 055

FRONT RALY

Filter Nuchex:

Dasccipticn af Filter: (A

MOISTCRE

Impingers ,
Pi::’al Voluze: (0 e zl &7 ‘3 zl ﬂ_-{f_d74— Bl
Initial Volume: __ L0 5 = 574.5 ul 4,0, 32 nl
Net Voluzes __ T nl -0 . - al e ol
Total 230:

Silica Gal
rinal Veolume: 17 C.0 g g g
Inisial volume (5.0 g g ¢
Net Voluze g 9 g

Total Meistware:

Descziption of Impinger Cateh: g AL

BAGIFIC ENVIRONMENTAL SERVICES. INC.




Ml T cheoma feTase T2 raL Amp Hears.
29-9%

Frorh V227 -7 L Te J2-

IZH—M“- 46837

l T eTecs 167181

7 oTrs Compimed Amp Hours fon )/;an 4/53 778"’8’




Mm:muﬂ

EED SN AR g
amm = s
(‘ (T PACIFIC ENVIRONMENTAL SERVICES. INC.
OUTSIDE LABORATORY ANALYSIS REQUEST |
TO: _wEST CoAST AMACITICAL: SUBMITTAL DATE: —— 6 -3
VERBAL RESULTS DATE:
CONTACT: - HUGH  BRowN
( ) TELEPHONE: ( 218 ) 256 - 1400
SEND ANALYSIS INVOICE TO: SEND ANALYSIS REPORT TO:
PACIFIC ENVIRONMENTAL SERVICES. INC. PES «U\TE |00

2100 BRooKS DK
BaLowin_FaRk, CA AIT%

RE: PROJECT NO. Y334 ,002

SAMFLE NUMBER | VOLUME ANALYSIS REQUEST
" M- 1A NO ToTAL Cp BY LM, (7% gy I.C
 M(-2A / ) T
A M- 3A v " "
' - n n
A MC— 4A
o A MC- B AL (o By 1CE/MS
C M(-2B I

|

M -3 B
A{L-L)‘B 7

L < AN

s 7
<+
COMMENT: _AMALYZE Caté6 By  [-7-93,  (ELPoLM SPIKE o
) | MC "314 -
| CHAIN OF me,gz‘?aﬁv/w_—‘:m To: ﬁq%‘mm (0. SV4 4~
CUSTODY H me:. ' To: éj’ (-¢413

------------------------------------------------------

3'—\ "‘
S




APPENDIX C
LABORATORY REPORTS

PACIFIC ENVIRONMENTAL SERVICES, INC.




| - WEST COAST
January 12, 1993 ANALYTICAL
SERVICE. INC.

ANALYTICAL CHEMISTS

PACIFIC ENVIRONHENTAL SERVICES
13100 Brooks DF. —
Baldwin Park, CA 91706 : _

Attn: S. Hugh Brown

JOB NO. 23117

LABORATORY REPORT

Samples Received: Eight (8) Liquids
Date Received: 1-6-93

Project No: 4334.002

The samples were analyzed as follows:

Samples Analyzed Analysis sults

I Five (5) liquids Hexavalent Chromiun by _ Data Sheets

EPA 218.6

Eight (8) ligquids Total Chromium by ICFMS Data Sheets

Page 1 of 4

D.//J. Northington, Ph.D.

Michael Shelton
President

Technical Director

This report is to be reproduced in its entirety.

9840 Alburtis Avenue s« SantaFe Springs, California 90670 = 310/948.:2225 ¢ FAX 310/948-5850



WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONEMTNAL SERVICES

Mr. Hugh Brown

Job # 23117
January 12, 1993

LABORATORY REPORT

Sample ID

MC-1A

MC=2A

MC=-3A

MC=-4A
Detection Limit

Date Analyzed:

Hexavalent Chromi

Parts Per
i )51
13
9.9
10
0.54
0.01
1-6-93

olume
L)

0.860
0.500
0.610
0.985

Matrix Spike/Matrix Spike Duplicate Recovery Summary

Sample:MC-3A
Matrix:Impinger

Units :ppb (ug/L)
Method:EPA 218.6

Sample Ancunt MS % Rec MSD % Rec
Analyte Result Spiked Result MS Result MSD
Hexavalent
Chromium 10 100 115 105 114 104

QC Limits
) RPD % Recovery
Analyte Warning Control Warning Control
Hexavalent.
Chromium "] 13 86 108 74 117

Date Analyzed:

1/6/93

|

Page 2 of 4

st




WEST COAST ANALYTICAL SERVICE, INC.

Job # 23117
January 12, 1993

PACIFIC ENVIRONEMTNAL SERVICES
Mr. Hugh Brown

LABORATORY REPORT

Total Chromium
Quantitative Analysis Report
Inductively Coupled Plasma-Mass Spectrometry

Sanple Chromium Volume Chromium
— A B (rot 3}
MC-1A _ 17.6 0.86 15.14
MC-2A 18.2 0.9 16.38
MC-32 11.8 0.985 ‘ 11.62
MC-4A 4.4 0.61 2.68

2.5 0.18 0.45

MC-2B 4.1 0.185 0.76
MC-3B 4.2 0.19 0.8
* MC-4B - ND<0.9 0.095 ND<0.09

Detection Limit 0.9

pDate Analyzed: 1/7/83

Page 3 of 4

TWGAS

I MC~-1B




WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONEMTNAL SERVICES Job # 23117
January 12, 1993

Mr. Hugh Brown

LABORATORY REPORT

Sample: MC-3A
Matrix: Impinger Solution

parts Per Billion (ug/L)

sanple MS MSD
Spike .
Cone % %
(ppb) Recovery Recovery
Chromium 11.8 100 104 92,2 112 100.2
pate Analyzed: 1/7/93
Page 4 of 4

Wu;Qgg§==================

RPD
%

7.4



Abbreviation Summay

B

DL

ND

ppm
ppb

Blank - Indicates that the compound was found in both the
sample and the blank. The sample value is reported without
plank subtraction. If the sample value is 1ess than 10X the
plank value times the sample dilution factor, the compound
may be present as 2 jaboratory contaminant.

indicates that the sample was diluted, and consequently the
surrogates were too dilute to accurately measure.

Detection Limit - Is the pinimum value which we believe can
pe detected in the sample with a high degree of confidence,
taking into account dilution factors and interferences. The
reported detection limits are equal to or greater than Method
Detection Limits (MDL) to allow for day to day and instrument
to instrument variations in sensitivity. .

Indicates that the value is an estimate.

Not Detected - Indicates that the compound was not found in
the sample at or above the detection limit.

parts per million (billien) in liquids is usually equivalent
to mg/l (ug/l), or in solids to mg/kg (ug/kg). In the gas
phase it is equivalent to ul/l (ul/m”).

prace - Indicates that the compound was ocbserved at a value
less than our normal reported Detection Limit (DL), but we
feel its presence may be important to you. These values are
subject to large errors and low degrees of confidence.

kg kilogram mg milligram 1 liter n meter
g gran ug microgram ul microliter

av i H

Control control Limits are determined from historical data for a

QC parameter. The test value must be within this
acceptable range for the test to be considered in
control. Usually this range corresponds to the 99%
confidence interval for the historical data.

$ Error Percent Error - This is a measure of accuracy based on

the analysis of a Laboratory control Standard (LCS). An
LCS is a reference sample of known value such as an NIST
standard Reference Material (SRM). The % Error is
expressed in percent as the difference between the known
value and the experimental value, divided by the known
value. The LCS may simply be a solution based standard
which confirms calibration (ICV or CCV = initial or
continuing calibration verification), or it may be a
' reference sample taken through preparation and analysis.

V&S




APPENDIX D

CALIBRATION DATA

PACIFIC ENVIRONMENTAL SERVICES, INC.
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ULEI

i

0y
|

pITOT TUEE CALIBRATION DATA SHEET

calibrated By: _'__-4""' ﬁ%/ﬁ"‘-———ﬂ_
Date: !)_-y-ﬂ:}, /

Pitot I.D. Naei _5-1A
!

pffective Lengths 3

Yes Ié . No

pitot Tube Assesbly Level?
Pitot Tube Qpenings pamaged? Yes (explain below) No o
oy = & o (<10°), aq = £— (<10
By ® L7 e («8°) By = H—  * (<8
Y- 3 . gm O °* A _0.939"
7easin?" n-0441 a@ 0.32 cu (<1/8 ind)

‘9’ ez @ 0.08 ez (<1/32 in.)

W=nansiné ® — L A
Fp ™ 0-4’70 (. @
Pg ™ ; 04'70 —— ns
Dy ™ 0;75  a (@n.

Coapents:

red? Yea

Calibration Regul

——— i — R




SOURCE SAMPLING NOZZLE CAL;BBAT;ON

W?

CALIBRATED/UPDATED BY:

DATE: ___l_a_/_l_’_lﬁjl

COMMENTS

NOZZLE DING CHES AVERAGE SHAPE
ID # 1 2 3 DIAMETER
02p _ 0.296 0.300 0,300 0,299 CURVED
QAE___Qézzi____ibjﬁuL_,_Qézg9 . 0.297 CURVED _
Q5P 0.238 0.235 0.236 0,236 CURVED
o6p___0.503 0. 500 0.502 _ 0.502 B.H.
08P _ 0.366 0.365 0.365 0.365 CURVED
0,384 0.382 0.383 0.383 90
120 _ 0.377 0,380 0.380 0.379 90
13 0,262 0,260  0.262 0,261 CURVED
16 0.491 0.491 0.492 0.491 CURVED
18P _ 0.493 0.494 0.494 0.494 CURVED
218 _ 0.366 0.366 0.367 0.366 __B.H,
0.495 0.496 0.496 0.496 B.H.
225 _0.248 0.247 0.248 0.248 B.H.
240 _ 0.517 0,515 0.515 0.516 90
265 _ 0.487 0.486 0.486 0.486 B.H.
28PB__0.433 0,434 0.430 0.432 B.H.
4Qp _0.222 0.223 0.223 0.223 90
44PB 0.303 0.304 0.303 0,303
45PB _0.372 0.373 0.370 0.372 B.H.
46PB__0.382 0.385 0.381 0.383 B.H.
A7PB
0.374 0.375 0.375 0.375 B.H.
o] 0.140 0,139 0.140 0.140 B.H.
Q1 0.140 0.140 0.140 0.140 B.H.
02 0.140 Q.140 0.140 0.140 B.H.
%1 0.311 0.310 0.310 0.310 CURVED
X2 0.368 _ _0.372 0.369 0.370 CURVED
X3 0.240 0.241 p.241 0.241 CURVED _
0.241 0.242 0.240 0.241 CURVED
XS 0.239 0.238 0,236 0,238 CURVED
X6 0.268 0.268 0.268 0.268 CURVED
X7 0.268 0.268 0.270 0.269 CURVED
X8 0.332 0.332 0.330 0.331 CURVED
X9 0.329 0.333 0.333 0.332 CURVED
¥10 _ 0.351 0.352  0.350 0.351 CURVED
X11 _0.354 0.353 0.353 0,353 CURVED

PACIFIC ENVIRONMENTAL SERVICES. INC.




MARKED: ERTCO 611-3FC g/N-2269
RANGE: -28 TO +11@ DEGREES C I

EVER READY THERMOMETER CO., INC. ppGE 1 OF 1

401 PARK QUENUE SOUTH
NEW YORK, HNY 10016
REPORT 0F CALIBR ATION

LIQUID—IH—GLRSS-THERHDMETER

CALIBRATED BY EVER READY THERMOMETER cO.

N 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTION
READING (ITS—980) %%

.8 C 8.0 C
37-9 "'-1
56.0 p.86

§ REPGRT ARE PASED OGN THE INTERNATIONAL

#% ALL TEMPERATURES IN THI
UBLISHED IN THE METROLGIA 27,

TEMPERATURE SCALE OF 1990 (1TS-98) P
NO. 1, 3/18/96.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIDNAL BUREAU OF STAMDARDS (NBS) .

FOR A DISCUSION OF ACCURRCIES ATTAINABLE WITH SUCH THERMOMETERE SEE

NBS MOMOGRAPH 158@.

IF NO SIGN 18 GIVEM ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
RATUREs IF THE SIGN GIVEN IS NEGATIVE, THE TRUE

TEMPERATURE IS LOWER THAN THE IMDICATED TEMPERATURE. TO USE THE CORREC-

TIONS PROPERLY, REFERENCE SHOULD BE WRDE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING #IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 2% DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UMNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIGQUID coLumn TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER wouLd

RESULT.

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE POINT READIMG 1S
@.0 DEGREES C- IF THE ICE-POINT READING IS FOUND TO BE HIGHER (DR LDUWER)
THAN STATED, ALL OTHER READINGS WILL BE HIGHER (OR LOWER) TO THE SAME

EXTENT.

TEST NUMBER: 148381

DATE: B6/21/99 ) '

STANDARD SERIAL NO. 12823% _4é§%22' '

NIST IDENTIFICATION NO. Bap24 - Qi p PR .. oemmmmm e
EVER-RERDY THERMOMETER CO.
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THERMOCOU CALIBRATION

:ézé;,m /§;2197“——"-”‘ ——

CALIBRATED BY: .

DATE:

Thermometer

Thermocouple
reading

Thermocouple reading
(°c) (°S)

number

0.0
24.0

TC-1
99.0

TC-2

24.0

0.0
25.0

TC~4
100.0

TC=-5 NOT AVAILABLE

TC-6 NOT AVAILABLE

TC=7 NOT AVAILABLE

TC-8 NOT AVAILABLE

PACIFIC ENVIRONMENTAL SERVICES. INC.

TC-3
97.0 98.0




Q

ol
"
]

NOT AVAILABLE

0.0
25.5
100.5

NOT AVAILABLE

NOT AVAILABLE

NOT AVAILABLE

0.0

25.0
298.5

Thermometer Standard Serial Number: 128239
Thermometer NIST I.D. Number: 88024

0.0
25.0
100.0

0.0
25.0
100.0

PACIFIC ENVIRONMENTAL SERVICES, INC.




CALIERATED BY:

BOX TEMPRATURE READOUT C

4

— . o —— i
DATE: [2-3-9 2
nle °F Qutlet (°F}
71 71
BOX 1A 209 211
31 32
71 71
BOX 22 211 210
34 34
NOTE:

Thermometer Standard Serial Number: 128239
Thermonaeter NIST I.D_. Number: 88024

PACIFIC ENVIRONMENTAL SERVICES, INC,

BRATION

Thermometer (°F

72
212
32

72
212
32

UD::
!

( 22° €)
(100° ¢)
( 0°C)

( 22° €)
(100° c)
( 0°¢C)




DICK MUNNS COMPANY

Liquid and Gas - Flowmeter Calibration Service
10571 Calle Lee - 133 o Los Alumitos, California 90720
Telephone (213) 596-1559 e Telefax (714) 827-0823

CERTIFICATE OF CALIBRATION

Client Name: PAC. ENVIRON.SERVICESlibration Date: 08-05-1992

Reference Number: 25507 Calibration Due: 08~05-1993

Instrument Manufacturer: ROCKWELIL,  _ Calibration Fluid: AIR 14.7 PSIA 70F
Instrument Description: PD METER Test Unit(s): A-63

Model Number: 190 CFH NIST Traceability Per: M-0122

Serial Number: 25507 Ambient Conditions: 29.92"HGA 70F RH.45%
Rated Accuracy: +/~.5% Data File: PACENV25507

Accuracy Given: WITHIN MFG TOLERANCE

0.100 0.100
0.200 0.199
0.400 0.398
0.714 0.714
1.000 1.000
1.740 1.731
2.500 2.486

3.370 3.356

WA

Remarks:

All instruments used in the performance of the above calibration have direct traceability to the National Insti-

tute of Standards and Technology (NIST). Calibration has been performed in accordance with MIL-STD-
45662A.

Calibration Performed By: Approved By:

MICHAEL MUNNS MICHAEL IJZL NS

Form CERTI

l IND.SCFM ACT.SCFM
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