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EXECUTIVE SUMMARY

SCAQMD Rule 1169, adopted June 3, 1988 and amended
September 8, 1989, requires all hard chrome plating
operations in the District to demonstrate emission
reductions of 95% or stack emission rates below 0.15
mg/amp-hour as of November 1, 1989, Further reductions
are required in 1990 and 1992 for facilities with
substantial emissions. The Metal Finishing Association
of Southern California (MFASC) has offered to provide
data on the efficiency of fume suppressants for
preventing emissions of chromic acid mists.

SCAQMD has indicated that data from such tests
would be accepted if the tests are conducted in
accordance with SCAQMD requirements, The extent of the
emission reduction in terms of a percentage of
uncontrolled tank emissions must be clearly
demonstrated for each anti-mist additive by multiple
tests on full scale plating tanks. Once the additive
is certified by the SCAQMD, the emission reductions
will be acknowledged if the additive is used in
accordance with the manufacturer's directions.

This report provides source test data and results
on the efficiency of OMI International Corporation's
anti-mist additive, Foam-Lok L, in controlling chromic
acid emissions from hard chrome plating tanks. After 6
days of testing a hard chrome plating tank under
uncontrolled and controlled conditions, it was found
that the average efficiency of Foam Lok L with
polyballs in controlling chromic acid emissions was
98.5% for total chrome and 98.6% for hexavalent chrome.

PACIFIC ENVIRONMENTAL SERVICES. INC.



INTRODUCTION

Pacific Environmental Services (PES), a
participant in CARB's Independent Contractor Program,
was contracted by OMI International Corporation to
perform source testing to determine the efficiency of
OMI's Foam Lok L in reducing chromic acid emissions
from hard chrome plating tanks. Two tests per day were
conducted for a three day period on uncontrolied
emissions from a hard chrome plating tank, and two
tests per day were conducted for a three day period on
the emissions from the same-plating tank with 1"
Polyballs and Foam-Lok L added to the plating solution.
Test dates were October 31-November 2, 1989 for the
uncontrolled tests and November 6-8, 1989 for the tests
with polyballs and Foam-Lok L.

In order to eva]uate'the effectiveness of the

T
0§
i

anti-mist additive Foam-Lok L, it was necessary to have

a host hard chrome plating tank outfitted with an
emission collection system. Facilities were made
available by Size Control Plating Company in La Puente,
CA. Mr. Clarence Todden, President, provided
assistance with tank operation during source testing.
The sampling location for the tests was in the 14" I1.D.
tank exhaust duct for Tank #1, before the emissions
passed through any air pollution control equipment.

The sample location and tank diagram are shown in
Figure 1.

Source tests were conducted by M.J. Simon and S.G.
Parks of PES, under the direction of M.D. High, Vice
President of PES. Sam Oguntulu of SCAQMD was present
during all days of testing to observe test conditions.
Vijay Merchant of OMI International was present during
the first day of testing and during the days of
controlled tank testing to make the additions of Foam-
Lok L to the plating solution.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Tank # Sampling Location
Size Control Plating Co.
La Puente, CA.
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EQUIPMENT AND PROCESS DESCRIPTION

Size Control Plating Company, 13349 Temple Avenue

La Puente, CA 91746, is engaged in the business of hard

chrome plating. Tests of chromic acid emissions were
performed on hard chrome plating Tank #1. The
dimensions of Tank #1 were 59"L x 31"W x 48"D.

Before the tests were initiated, a smoke tube was
used to check the collection efficiency of the Tank #1
emission collection system. No fugitive emissions were
observed at any time.

Two tests each were conducted using applied
amperages of approximately 800, 1600, and 2400 for both
uncontrolled and controlled conditions (a total of
twelve tests). Voltage was 5.9 - 6.75 volts D.C.. It
was supplied by rectifier 17 for the Tow and medium
load conditions and rectifiers 16 and 17 for the high
load condition. 1In order to obtain repeatable current
consumptions, 1, 2, or 3 identical dummy loads were
plated. These dummy loads consisted of 2.75" I.D., 24"
long steel cylinders. The cylinders were sized so that
about 2 amps/square inch was applied to conduct plating
on the inside of the cylinders. Each cylinder used 400
amps for plating so the tank was loaded with 2,4, or 6
cylinders for the low, medium, or high load condition.
The cylinders were placed (vertically) in the 2xact
same positions for the uncontrolled and controlled
tests., This plating generated a flow of solution
through the cylinder and up to the tank surface. The
SCAQMD agreed that 100%Z coverage of the plating surface
was most difficult to obtain under these conditions.

Air agitation was not used during any tests. The
plating bath chromic acid concentration was
approximately 33 o0z./gallon. Tank temperature was
maintained at 130-134 degrees Fahrenheit, Three heat
exchangers in the tank were used as necessary to ensure
that the temperature for each test did not change by
more than 3 degrees Fahrenheit, Freeboard height was
maintained at about 6" for all tests. The tank was not
used for any plating (except for test purposes) during
the test days. A summary of process conditions is
shown in Table 1,

PACIFIC ENVIRONMENTAL SERVICES. INC.
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For the controlled emission tests, the fume
suppressant manufacturer provided the fume suppressant.
The manufacturer's representative, Vijay Merchant,
installed suppressant in quantities sufficient to
maintain 100% coverage of the plating solution surface.
A record of chemical additions and manufacturer's test
observations is included in the Appendix as part of the
test data. ‘

Additions to the tank prior to the six controlled
tests are summarized below:

Test No. 7 129 cc initial charge
Test No. 8 86 cc
Test No. 9 836 cc
Test No. 10 86 cc
Test No. 11 86 cc
Test No. 12 129 cc

Foam-Lok L is a powerful surface active additive
used to produce a foam blanket on hard chrome plating
tanks. It is used to successfully reduce the chromic
acid mist and spray regardless of operating temperature
or current density. Foam Lok L may be used without
affecting the catalyst relationship and without concern
for gross pitting of metal parts.
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TESTING METHODOLOGY

PES used the proposed test method of -CARB Method
425, dated July 7th, 1989, for sampling the chrome
emissions. Sampling locations, velocities, volumetric
flow rate, and moisture content determinations were
done in accordance with CARB Methods 1, 2, and 4. As
specified by CARB Method 1, 20 sampling points were
used.

The sample was extracted through a glass nozzle, a
nonheated 20" glass-lined stainless steel probe, a 10
foot teflon hose from the probe to the first impinger,
two Greenburg-Smith impingers each with 100 ml1 of 0.1N
sodium hydroxide solution, an empty impinger, a glass
filter holder, an impinger filled with silica gel, a 25
foot umbilical line, a vacuum pump, a dry gas meter,
and a calibrated orifice connected to an inclined
manometer (Figure 3). Teflon coated glass fiber
filters with 0.3, 0.1, and 0.035 micron pore layers
were used in the filter holders.

The length of each test was 60 minutes. Sample
sizes ranged from 45 to 47 cubic feet depending on the
nozzle size used and the measured stack gas velocities.
Field data were recorded on field data sheets
(Appendix) during each test. Leak checks were performed
before and after each test.

The volume of the impinger solution and the weight
of the silica gel was recorded before and after the
tests in order to obtain the moisture content of the
stack gas stream. The contents of the impingers were
placed in 500 mi. polyethylene containers and the
sampling train from the impingers to the nozzle was
rinsed 3 times with a 0.1 N sodium hydroxide solution
and added to the same containers. Filters were placed
in other polyethylene bottles and analyzed separately.
The samples were kept at 60 degrees Fahrenheit or less
during and after the tests prior to the analyses in
order to prevent deterioration of hexavalent chrome to
total chrome.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Glass sampling nozzle:
Stainless steel probe sheath

. Glass 1lined probe.

Type S pitot tube ana manometer for AP readings

Stack temperature sensor

10 ftv, teflon probe line with ball and socket connectors
Greenburg-Smith impinger with 100 ml., of .1 N NaOH
solution

Greenburg-Smith impinger with 100 ml., of .1 N NaOH
solution

. Modified Greenburg-Smith impinger - dry
* Filter holder with tefloncoated glass fiber filter
11,

12,
13,
14,
15,
l6.
17.

Modified Greenburg-Smith impinger f{1led with 200 grams
of sflica gel

Impinger case filled with {ce

Impinger exit gas temperature sensor

Umbilical line to meter box

Yacuum gauge

Coarse adjustment valve

By-pass valve to adjust aH

Leak free vacuum pump

Ory gas meter

Dry gas meter inlet and outlet temperature sensors
Orifice meter with manometer for aH readings

FIGURE?2
Diagram Of Sampling Train
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Laboratory analyses were conducted by Thermo
Analytical Laboratory in Monrovia, California.
Analyses for total chrome used atomic absorption
spectrophotometry and analyses for hexavalent chrome
used diphenylcarbazide colorometric techniques. The
detection level of the analytical procedure for
hexavalent chrome, Cr 6, and total chrome, Cr T, were
0.003 and 0.001 mg/1 respectively. Total chrome is
easier to measure and detection levels can be reduced
to lower levels than those possible for hexavalent
chrome. Total chrome analyses serve as a back-up and

quality control check for hexavalent chrome
concentrations.
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RESULTS OF SOURCE TESTS

Calculations were made from the field data sheets
to determine sample volume, moisture content, molecular
weight, velocities, flow rates of the exhaust gas
stream. The isokinetic variations for all tests were
between 97 and 102%. Results are shown on the emission
test calculation sheets (Appendix).

LOW LOAD

Test HOMI-1, conducted on the uncontrolled tank
with an average amperage of 853 showed an emissions
rate of 4.14 mg/amp-hour for total chrome and 3.85
mg/amp-hour for hexavalent chrome. Test HOMI-2,
conducted on the uncontrolled tank with an average
amperage of 833 showed an emissions rate of 11.23
mg/amp=-hour for total chrome and 10.16 mg/amp-hour for
hexavalent chrome. The average emission rate for the
two uncontrolled tests HMT-1 and HMT-2, with a nominal
applied amperage of 800, was 7.68 mg/amp~hour for total
chrome and 7.01 mg/amp-hour for hexavalent chrome
(Table 1A and 1B).

Test HOMI-7, conducted with a 100% coverage of the
plating solution surface by polyballs and Foam-Lok L
and an average amperage of 853, showed an emissions
rate of 0.16 mg/amp-hour for total chrome and 0.14
mg/amp-hour for hexavalent chrome. Test HOMI-8,
conducted on the tank, with a 1002 coverage of
polyballs and Foam-Lok L and an average amperage of
855, showed an emissions rate of 0.05 mg/amp-hour for
total chrome and 0.04 mg/amp-hour for hexavalent
chrome. The average emission rate for the two
controlled tests, HOMI-7 and HOMI-8, with a nominal
applied amperage of 800, was 0.11 mg/amp-hour for total
chrome and 0.09 mg/amp-hour for hexavalent chrome
(Tabie 4A and 4B),

From these results the reduction benefit of
polyballs and Foam-Lok L, for plating conditions with
nominal amperages of 800 was calculated. Results
showed a reduction of 98.6% for total chrome and 98.7%
for hexavalent chrome (Table 7).,

)
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MEDIUM LOAD

Test HOMI-3, conducted on the uncontrolled tank
with an average amperage of 1584 showed an emissions
rate of 7.75 amp-hour for total chrome and 6.48 mg/amp-
hour for hexavalent chrome. Test HOMI-4, conducted on
the uncontrolled tank with an average amperage of 1645
showed an emissions rate of 11.13 mg/amp-hour for
total chrome and 10.95 mg/amp-hour for hexavalent
chrome. The average emission rate for the two
uncontrolled tests HOMI-3 and HOMI-4, with a nominal
applied amperage of 1600, was 9.44 mg/amp-hour for
total chrome and 8.71 mg/amp-hour for hexavalent chrome
(Tables 2A and 2B).

Test HOMI-9, conducted with a 100% coverage of
polyballs and Foam-Lok L on the plating surface and an
average amperage of 1654, showed an emissions rate of
0.17 mg/amp-hour for total chrome and 0.11 mg/amp-hour
for hexavalent chrome. Test HOMI-10, conducted with a
100% coverage of polyballs and Foam-Lok L and an
average amperage of 1755, showed an emissions rate of
0.08 mg/amp-hour for total chrome and 0.09 mg/amp-hour
for hexavalent chrome. The average emission rate for
the two controlled tests, HOMI-9 and HOMI-10, with a
nominal applied amperage of 1600, was 0.12 mg/amp-hour
for total chrome and 0.10 mg/amp-hour for hexavalent
chrome (Tables 5A and 5B).

From these results the reduction benefit of
polyballs and Foam-Lok L, for plating conditions with
nominal amperages of 1600 was calculated. Results
showed a reduction of 98.7% for total chrome and 98.6%
for hexavalent chrome (Table 7).

HIGH LOAD

Test HOMI-5, conducted on the uncontrolled tank
with an average amperage of 2568, showed an emissions
rate of 2.28 mg/amp-hour for total chrome and 2.03
mg/amp-hour for hexavalent chrome. Test HOMI-6,
conducted on the uncontrolled tank with an average
amperage of 2504 showed an emissions rate of 8.34
mg/amp-hour for total chrome and 9.06 mg/amp-hour for
nexavalent chrome. The average emission rate for the
two uncontrolled tests HOMI-5 and HOMI-6, with a
nominal applied amperage of 1600, was 5.31 mg/amp-hour
for total chrome and 5.55 mg/amp-hour for hexavalent
chrome (Tables 3A and 3B).

PACIFIC ENVIRONMENTAL SERVICES. iNC.
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Test HOMI-11, conducted with a 100% coverage of
polyballs and Foam-Lok L and an average amperage of
2560, showed an emissions rate of 0.10 mg/amp-hour for
total chrome and 0.11 mg/amp-hour for hexavalent
chrome. Test HOMI-12, conducted with a 100% coverage
of polyballs and Foam-Lok L and an average amperage of
2405, showed an emissions rate of 0.10 mg/amp-hour for
total chrome and 0.10 mg/amp-hour for hexavalent
chrome. The average emission rate for the two
controlled tests, HOMI-11 and HOMI-12, with a nominal
applied amperage of 2400, was 0.10 mg/amp-hour for
total chrome and 0.10 mg/amp-hour for hexavalent chrome
(Tables 6A and 6B).

From these results the reduction benefit of
polyballs and Foam-Lok L, for plating conditions with
nominal amperages of 2400 was calculated. Results
showed a reduction of 98.1% for total chrome and 98.2%
for hexavalent chrome (Table 7).

GEMERAL OBSERVATIONS

Comparison of paired tests taken under nearly
jdentical operating conditions on the same day showed
that emission rates of the chromic¢c acid mist vary
considerably (1-63%, with an average variance of 42.5%)
for uncontrolled tanks. By contrast, emission rates
were more consistent from the plating tanks after
control (1-58%, with an average variance of 26.4%)
which, in this case, was the use of polyballs and Foam-
Lok L. Longer sampling periods would probably have
smoothed out some of the variations.

Hexavalent chrome measurements as a percent of the
total chrome measured in the collected samples were
fairly consistent on all 12 tests ranging from 63 to
100 percent with an average of 90 percent (Table 3).
Samples where laboratory results showed higher amounts
of hexavalent chrome than total chrome were reported as
100% hexavalent chrome. There was no significant
difference between the ratios of hexavalent chrome to
total chrome on the controlled versus uncontrolled
tanks.

The chromic acid mist reduction benefit of the
polyballs and Foam-Lok L as measured by hexavalent
chrome was very consistent at all three loads - low,
medium and high - showing 98.7, 98.9, and 98.2 percent
reductions respectively. The average was 98.6 percent.
The reduction benefit as measured by total chrome
showed an average of 98.5 percent.
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TABLE 8:
FRACTION OF THE TOTAL CHROME
MEASURED AS HEXAVALENT CHROME
TEST MG/TEST MG/TEST PERCENT

NUMBER CrT Cré Cro

HOMI-1 1.568 : 1.461 93

HOMI-2 4.357 3.944 91

HOMI-3 5.540 4,632 84

HOMI-4 8.225 8.087 98

HOMI-5 2.691 2.401 89

HOMI-6 9.360 10.175 ' 100 *
HOMI-7 0.061 0.057 93 .
HOMI-8 0.021 0.015 71

HOMI-9 0.127 0.080 63

HOMI-10 0.062 0.068 100 *
HOMI-11 0.122 0.123 100 *
HOMI-12 0.122 0.108 97

AVERAGE 90

* When hexavalent chrome concentrations exceeded total chrome
concentrations, the percent Crb ijs reported as 100 percent, The
analyses are conducted by two different laboratory procedures.
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QUALITY ASSURANCE/QUALITY CONTROL

A11 sampling devices were constructed and
calibrated as specified in EPA reference Methods 2 and
5 of 40 CFR 60, APTD-0576, and APTD-0581. The meter
box was not moved from the site during the test series.
It was calibrated before and after the tests to make
sure that the gas meter correction factor remained
within tolerance during the tests.

To ensure that the sampling trains were clean for
each day of testing, all glassware and probe Tines were
cleaned with 0.1 normal nitric acid solution, 0.1
normal sodium hydroxide solution, distiiled water, and
acetone. The sampling trains were then capped until
the next tests.

To demonstrate that the sampling trains remained
free from contamination, a field train blank was run
for each day of testing. An extra sampling train was
taken to the site each day and placed near the actual
sampling train. The sample from the field train blank
was retrieved along with samples from the trains used
for the tests. Results from five of the six days
showed that the amount of hexavalent chrome in the
trains was below detectable amounts and that the amount
of total chrome was below 0.004 mg/liter for the 1liquid
sample and below 0.2 micrograms for filter samples
(Table 9). The train blank on the fourth day of
testing, November 6, 1989, showed contamination, with
results of 0.015 mg/liter for hexavalent chrome and
0.048 mg/liter for total chrome.

Extra care was used during sample retrieval.
Clean rubber stoppers were used to cap the trains.
Each sampling train was rinsed three times with 0.1
normal sodium hydroxide solution after the each test
and these rinses were added to the respective sample.
Disposable rubber gloves were worn during sample
retrieval to help eliminate contamination. A1l sample
volumes and weights were recorded immediately on sample
recovery sheets during charging and sample recovery.
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PACIFIC ENVIRONMENTAL SERVICES, INC.

Description of Impinger Cau:h:_

PACIFIC ENVIRONMENTAL SERVICES, INC,

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Total Moisture:

A BN
- e
55 &
SAMPLE RBECOVERY DATA
. . | _
Plant: 6429 /f"""-ﬁ"d L OMI TE ST73
Date: UL //37
Sampling Location: Tnf # . U rcond ve o = /6'00' A
Sample Type: QAo g ' ‘
- — -
Run Number: R 2.5 Sy Lis AT T4
Sample Box Number: ,%225
Clean-up Man: ,‘OA')U( 5
""(iQ /!
Job Number: el
Comments:
FRONT HALP
Filter Number:
Description of Filter:
MOISTURE
Impingers —~ a2
Final Volume: f‘;{_ao ml ""'\ ‘ ml . nl
Initial Volume: (CC ml [C0 md ml
Net Volume: ml ml ml
Total HyO:
Silica Gel A 2
Final Volume: 7 W’d g g g
-
Initial Volume Gl 0 g g g
Net Volume q9 g9 g

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: {l }:_:-z.,é" CarTRa PL./:ITI/U(; Co. =LA VUENTE , CA -

Date:

Sampling Location:  TANK L1 _“_'/\jl_i;—"(" Duct

Sample Type: CARV M TropR 427 —Cliloie.

Run Number: Hloo T

Sample Box Number: =

Clean=-up Man: S M "\/"‘//DA'P k &

Job Nuzber: ¥92Z

Comments:

FRONT HALFP

Filter Number:

Description of Pilter:

MOISTURE

Impingers , o
Final Volume: 9 nl _ ml nl
Initial Velune: P mnl ml ml
Net Volumes mnl ml al
Total Hy0: -4

Silica Gel .
Final Volume: U . g g g
Net Volume . g g g

Total Moisture: GQ, [ 4';-. ,

Description of Impinger Catgh:

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

Plant: S 'Z_.[" (oN TRo HLATING Co- ~ LA POENTE , CA -
Date: -1 =

Sampling Location: TANK L _“--/\Jul:""(" QUC.'I'

Sample Type: CARVZ McTon 425 =Clifoma

Run Number: g T - A

Sample Box Number: BB

Clean-up Mans =y 'Mg)./\/’.//DA'P k <

Job Number: 32 2Z ’

Comments:

FRONT EALF

Filter Number:

Description of Filter:

MOISTURE

Inpingers
Final Volume: i d ml (02 ml nl
Initial Volume: o ml f s ml ml
Net Volume: 1 ol ml nl
Total Hp0: @)

Silica Gel Lo .
Final Volume: M | g g
Initial Volume & ° g g g
Net Volume g g - g
Total Moisture: | (A&

Description of Impinger Catch:

'
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PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA
‘ - = ayi (CA
' Plant: SIZE (oNTRo .  FLATING Co = LA Poruie , CA -
Date: "';._ C’- - “';-S'J
' Sampling Location: _ TAANK L :1\11_1:—-(- Duc—
| Sample Type: CA R Mo 425 = Cliloiems.
. Run Number: )L-/[M;u"’ 5
' Sample Box Number: g‘a\
Clean=up Man: S NGAS //D/H? e <
l  Job Numbez: 3&21
' Comments:
FRONT HALP®
l FPilter Number:
i Deseription of Filter:
MOISTURE
Impingers ) . -
' Final Volume: FLb ml / _-/""' ml —Z ml
Initial Volume: /OO nl BN nl > ml
l Net Voluma: ml nl ! nl
Total Hzo: /7'
I Silica Gel ;
Final Volume: A4 g . g
I Initial Volume 606t g g
Net Volume /C A g q
Total Moisture:
l Description of Impinger Catch: o T .7 —,-,
I \ .

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA
Plant: < ;;.75’ Con TRo (-

Date: ///CQ / f‘?

BLATING Co_ = LA YWENTE , CA -

Sampling Location: TANK 1L TANT Duct

Sample Type: CARY MzTron 425 —Clifome
Run Number: AT - L

Sample Box Number: L/B

Clean-up Man: S NG /\:"_/ AR e <

Job Numbez: 392Z

Comments:

FRONT HALF

Fillter Number:

Description of Filter:

MOISTURE

Impingers g
Pinal Volume: ~7 “:’7-‘@ ol (O C’ nl ml
Initial Volume: i¢0 ml 00 ml nl
Net Volume: eme nl nl nl
Total H,0: (=4

Silica Gel .
Final Volume: = 2. 9_ g g g

77

Initial Volume ¢4 X g g
Net Volume .7 g g —

Total Moisture:

|

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,
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SAMPLE RECOVERY DATA

Plant: SIZE (CoXTRo FLATING Covo = LA FUENTE | CA .
Date: “—Z‘S"?ﬂ

Sampling Location: TAN<x 1 TN Duc—

Sample Type: CA R Moo A Z5 =i e,

Run Number: AB

Sample Box Number:

Clean-up Man: 531474¢}Aﬁtﬁf%?g-k <

Job Number: %922

Comments:

FRONT HALF

Filter Number:
Description of Filter:

MOISTURE

Impingers - C A
Pinal Volume: L0 ml - ml nl
Initial Volume: joc ol Aisd ol & ml
Net Volume: ml nl ol
Total Hy0: O

Silica Gel : , _
Final Volunme: A0 g g g
Initial Volume §:5.¢ g g g
Net Volume Lo g g g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Date:

Plant: {l Z2E (oL TRa L PL./'?TI/U(: Co. =LA PoENTE , CA -

Sampling Location:  TAAMX L1 TN T Duct

Sample Type: _C/-l R\~ :1’/@':"7;'/-/0/‘.) 425 = Clifore—a

Run Number: ég HOMT -

Sample Box Number: ,'ﬂ

o~ . N "
Clean-up Man: SI MO STPAR K <

Job Number: 3221- ’

Comments:

FRONT HALP

Filter Number:

Description of Filter:

MOISTURE

Impingers . _
Pinal Volume: ({7 ml /04/ _

Initial Volume: Lol ol P

[

Net Volume: ml

Total H,O: (<,

A

L

Silica Gel

Pinal Volume: X g
Initial Volume L s g

Net Volume P T g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

Plant: %l ?__F (o TRo PL.!']TI/U(;- Co. ~LA Pocaie , CA -
Date: L

Sampling Lecation: TAANK L  TAN.eT Ducr

Sample Type: CARR MeTod 425 —Clifmae

Run Number: AR Hom T "'3_'

Sample Box Number: ‘/t)

Clean~-up Man: =) _alv; A7 AR K <

Job Number: ;3&21 ’

Conments:

FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Impingers , .
Pinal Volume: [0 nl ((A> nl L nl
Initial Volume: ) ol ol & ml
Net Volume: nl ol — nl

: y [8)

Total Ho0 @

Silica Gel e
Final Volume: é‘/c Y g q g
Initial Volume L0863 g S g
Net Volume (c X4 g g /@?4 ‘ g

p——

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: SIZE ConTRo FLATIVG Co. = LA YWENTE, CA -
Date: RPLE

Sampling Lecation: _ TAANK 1  TAN.sT Ducr

Sample Type: CARY MecTon 425 =Clifirie

Run Nugber: HOMI~ATPH

A

Sample Box Number: Vi

Clean-up Man; SN /\;.//D/H’ k <

Job Number: gﬂ-z ’

Comments:

FRONT HALF

Filter Number:

Description of Filter:

ERA

MOISTURE
Impingers oo -
Final Volume: e ol c0 ml
Initial Volume: ml ot ol
Net Volume: nl nl i
Total HzO: ‘.-(.)/l
silica Gel o =
Final Volume: _ (X7 O g
Initial Volume Yot g g
Net Volume 0.3 g

Total Moisture:

Deseription of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: SIZE _(ConNTRo HLATING Co. = LA POENTE | CA -
Date: p- 1

Sampling Location: TANK L TANET Duct

Sample Type: CA Rz .M'@-"‘T"/—/Oi_‘) 4dz5 —Clifonea,

Run Number: cﬁjAA:h' ;?

Sample Box Number: oF

Clean~up Man: SI NO /\/',/,D/_‘lp ke <

Job Number: gizi ’

Commernts:

FRONT HALF

Filter Number: ~ A 4 E

Description of Filter:

MOISTURE

Impingers - o
Final Volume: SN ml 45 ml ml
Initial Volume: 2C ml L6 ml nl
Net Volume: ol ml rnl
Total H,0: LA

Silica Gel
Final Volume: S g g g
Initial Volume ‘ L g
Net Volume (1< 9 g g

\-—-—’ r "'"'?

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: < l ‘Z;F (:('7/\,) TR o (.._. PL .’:’T’/u(’: C{) . —_1-___/5\ P(-r) E'M rE. b CJ4- *

Date:

/-7 -5

Sampling Location:
Sample Type:

TANK 1 TANeT Ducr

Run Numberz:

CA RI2 /WLZTHOi) 4“25' —Clifoie~e

Sample Box Number:

Clean-up Man:

.
P

Simon) AR K S

Job Number: :ﬁ 2.1
Comments:
FRONT HALF

Filter Number:

Description of Filter:

MOISTURE

Inpingers

Pinal Volume: : ml nl ml
Initial Volume: ' ml Lt ml ml
Net Volume: ml ml nl
Total H,0:
Silica Gel .

Final Volume: - g ) g
Initial Volume - g g

Net Volume & : g g g

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: SIZE_(ConTRo HLATIVG Co. = LA PoENTE , CA -
Date: ANERAN 2 SN

Sampling Location: TANK L TANET Ducr

Sample Type: CA R METHHoR 425 —~Cliforrz

Run Number: SGUT 97

Sample Box Humber: e

Clean-up Man: <y MNO /\./'_/,D/HP k <

Job Number: Zﬁ 2Z ’

Filter Number:

g : 2y Y .
Comments: V\‘x" {~ R Y ;AT L T A Ay~ il
g T s oL F : ’
L e R B AT
FRONT HALP

Description of Filter:

MOISTURE

Impingers
Pinal Veolume: al ml ol
Initial Volume: ml nl nl
Net Volume: ol nl ml
Total H,0:

Silica Gel )
Final Volunme: ) g g g
Initial Volume LA g g g
Net Volume g g g

Total Moisture:

Description of Impinger Catsh:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: SIZE (onTRoc FLATING Co. — LA PUENTE , CA -
Date: et

Sampling Location: _ TANK 1L TANieT Ducr

Sample Type: CARR MecTHoR 425 —Clifor~e

Run Nuzber: ."//).‘/\L - /'/

Sample Box Number: “"'“E_'_,_

Clean-up Man: SO NSPARKS

Job Number: ;gﬂzi ’

Comments:

FRONT HALEF

Filter Number: HAMT~ | E
Description of Filter:

MOISTURE

Impingers B
Final Volume: /O ml 0O nl _ ml
Initial Volume: X nl L) ml - ml
Net Volunme: nl ul — al
Total H,O: (C//\ (?//

Silica Gel .
Final Volume: 43¢ O g g g
Initial Volume AT *__\ g g
Net Volume QrD g g
Total Meisture: - _ /['6

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




2 o g
L=
SAMPLE RECOVERY DATA

Plant: SIZE CoRTRe . FLATING Co. = LA WENTE , CA .

Date: ' "—g"g 7

Sampling Location: TANK 1L TN ET DucT

Sample Type: CA R _;ML';'-'T/—/OD 425 - Clilorea.

Run Number: JIC.MI- }.';3\

Sample Box Number:

Clean~up Man: <0 N ’\-/ / AR K <

Job Number: gﬂlz

Comments:

FRONT HALFR

Filter Number: L g T-13F

Degcription of Filter:

MOISTURE

Inpingers | -
Final Volume: [ 7 ml ml ml
Initial Volume: OC  m (LT ml z ml
Net Volume: ) ml (~D nl nl
Total H,0:

Silica Gel -
Final Volume: 6 :a’"'t \ g g g
Initial Volume A g g g
Net Volume G_). ”",'\ g g g

L % B
Total Moisture: (C.5
N

Description of Impinger Catech:

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

SUZE CoRTRo  RLATING Co. — LA WENTE  CA .

Plant:

Date: N-g-<

Sampling Location: _ TAANK 1L TA.sT VCT

Sample Type: CARR M&ETHoD 425 ~Clifomwa.
Run Number: /"/'O-U\L- §-7p

Sample Box Number: g £

Clean-up Man: SIMON S PAR e <

Job Number:

3922 ~

Comments;

FRONT HALF

l o
Filter Number: /0-‘/\--7- - XA
Description of Filter:

MOISTURE
Impingers N
Final Volume: (¢ ml (01 ml ol
Initial Volume: | (3 ‘> ml 1 Q| ml o ml
Net Volume: . ml ml . ml
Total H,0: / ¢ @<
Silica Gel
767
Final volume: 299.3 g g g
Initial Volume 574, g g g
Net Volume s g g g
—
Total Moisture:
Description of Impinger Catch: (L/

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA

PLATING SHOP Siz& CoNTRoL.
TEST DATE 'Q._B‘_\S"}

TEST NUMBER HemMt-~ 4 cw oMby

TANK NUMBER A

LENGTH <o’
WIDTH 3i
DEPTH ad "

FREEBOARD A

HOOD TYPE SLop BTt S(DES

POLLYBALLS Aloue SIZE _— PERCENT COVERAGE —
ADDITIVE NCNE MANUFATTURER ~ — PRODUCT —
AGITATION AIR SNE

ACID STRENGTH ~ =% =z/aal
BATH TEMP ﬁ ‘ _
CONTROL EQUIP Trbbes afrel < die

\eo ce X (o

RECTIFIER NO. /7 RECTIFIER NO. —_
TIME YOLTS AMPS AMP~-HOURS VOLTS AMP S AMP -HOURS
STARY waoMI -4 _
T Sao L1423 (9 T
oz e oz 6‘1'2—7%‘1 )9
[c3F 5.0 %e LELIpte
o34 5.0 Cép _Z3Z W
(eSS oC 2 a2 172c - —
(oS P dow Laz292 A=_d53
{lo® S0 Qo ﬁﬁj;g
|| 9% S S ALUTE
iz Zo e ctrises
YR A K & &rq o4
= e np oL MOMTE
S e e ,
\L (2 e Z25 &332 A0
(L0 ~ 32 43 o474
|2 5% ) 325 Z %%93 T
147 .9 L0 30 - RN
17 44 T Few ﬁz‘ Eg ]
7.5 = , 0 Yoty A . &
13T o %oz LASRAS
NS 3.0 4o T SATA iy

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANOD!ZING PRQCESS DATA
PLATING SHOP S22 opaAl7ROC
TEST DATE Jl-1—~%T
TEST NUMBER “ie/c sA7 ™% cmnd Homna
TANK NUMBER T MPomz-4
LENGTH C‘Qu
WIDTH ’3)/
DEPTH Az 7/
FREEBOARD ’n
HOOD TYPE =Lol sory) 2VES
POLLYBALLS AONE SI1Z7E PERCENT COVERAGE
ADDITIVE ol MANUFACTURER PRODUCT
AGITATION AIR }ﬁol\/&"
ACID STRENGTH %‘Bcg/jsl?w
BATH TEMP \2|°F l">3" .
CONTROL EQUIPMENT Ty bbb oRT  cnl s
Po[’-t—é . { 3
RECTIFIER No. 47 RECTIFIER NO.
TIME VOLTS AMPS AMP-HOURS VOLTS AMPS AMP-HOURS
CIAMRT HomMr -2
dode <S ) et ot
oAl SI5  __S7s 43 275%
A 5.7 | S50 St 39 7
o2, 5" IS5C %%E} A _
Tod s S' Y (So% - Ry A - 1&axd
lemd-g” &7 (SSo &3 94 '
=rxs s [ EAZ A o
== 37 ({Sw 9;&4—"7 17 _
(45 2¢ (""" X e
e N BT ; (G RT7O
~ A HD,ML‘I -3
[ &z
4-7_‘%
[Ny Sy — .
\/Fo 4 =_IETH
| 7 ‘[‘/
A [
l'? .7
‘/ S/

I_’ACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP D(BE com TReiw ~ LA PUENTE
TEST DATE iR |
TEST NUMBER Mol =S el P MT -G
TANK NUMBER ~— 2
LENGTH w“
WIDTH
DEPTH T3
FREEBOARD AL -
HOOD TYPE T oT 1SeiW 5 bES
POLLYBALLS | “ToiE 43 ——PERCENT COVERAGE
ADDITIVE %T—c MANUFACTORER — — PRODUCT ——
AGITATION AIRAJCNE
ACID STRENGTH T o/ ) - .
BATH TEMP {57 e S gy g tempa( B Laaiter
CONTROL EQUI"‘WT‘T“"J:-\.,LMU /%F.,P_;— S pline
RECTIFIER NO. (b RECTIFIER NO. | {
TIME VOLTS  AMPS  AMP-HOURS VOLTS ~ AMPS  AMP-HOURS

STAUT HomMEe=-5

' Ces e 1T _ ekl fen <
ol 3 . 1915 4./,\%;%?-‘71
o 2357 g, ° [EES TR
to%g S (Loo T
- T¥ <. L Vil
=57, S, 6 FER
s S.5 5 o2
=R S 1teo |
L & SLY V2 0 E 216
[l 55 = T Gou37
END HUMT-
= //\\G “HOAMT- & —
2l = o relie 55 oer . Z9asT
BAz - 5 _ﬁ;_é_zﬁ 2 Lio- il
3 5% BN qg /ol 5‘_2_ 5.3 G é:‘/{h—_ o '/
NS =5 Cay o 3¥ AV YT 3 "
7 55 Wi A7PE ha DI 3L
5% g0 (2CC S AR 25 (200 LR
i30n 55 2 LRLT 55 1540 Y

PACIFIC ENVIAONMENTAL SERVICES, INC.
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D‘:’ZE
CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP S(FF ConTROL
TEST DATE N—(~%7 _
TEST NUMBER ~Hum -7 e (fOME K
TANK MUMBER =<
LENGTH _ s77
WIDTH 1"
DEPTH 43
FREEBOARD AT Tep eFFw.jii
HOOD TYPE Lot B L SieAS ; _
POLLYBALLS Vee., STZE _ ZL" J0%_PERCENT COVERAGE _/oo
ADDITIVE Eowweck L MANUFACTURER___ (OA1L PRODUCT
AGITATION AIR N2
ACID STRENGTH ;—ysﬂ-@ _
BATH TEMP o enes |3V TeSpecitnly
CONTROL EQUIPMENT _ Serwbder objer Sanflive (it
RECTIFIER NO. [ RECTIFIER NO. ~
TIME VOLTS AMP S AMP-HOURS VOLTS AMP S AMP-HOURS

- -
o = e e o i A A e R R wr wh SR MR SR EE Em E Em Em N M M W Em Em W aw Ew e mr mr wb SR W e MR W R ok g e AR e RS

START HomMxr -7
R0

AN T e
() s . D Sl
933 ) L5
| D& <, Q =0
(O 5. & o
[c< S o )
= DB i

DL i v 7
- j_@ -
5.0 sy _af_#li@

S S O I

i

e

PACIFIC ENVIRONMENTAL SERVICES, INC.




PLATING SHOP
TEST DATE
TEST NUMBER
TANK MUMBER
LENGTH

WIDTH

DEPTH
FREEBOARD
HOOD TYPE
POLLYBALLS
ADDITIVE
AGITATION Al

CHROME PLATING OR ANODIZING PROCESS DATA

Si2E CoMirell

N=-1-S7

FloMT— 1o oMy~

L

3‘ W

S

74

GLet Bestin < des
Yes STZE "o~ PERCENT COVERAGE  /°¢

ye MANUFACTURER DML PRODUCT  fFeawlick L.

R /T

ACID STRENGTH 2373 oz/al

BATH TEMP
CONTROL EQUI

07 — Vo< rot st B\ e Tire 2 7esy

Ser bt e~ okde o Samp) g
Pof > T

PMENT

RECTIFIER NO. \vl RECTIFIER NO.

TIME YOLTS AMPS AMP-HOURS YOLTS AMP S AMP-HOURS
CTAART HomT-

83 L _ﬁf:}u;sa T3
o 2%, o175 162z CTIS RS
ST C-25 o5y (o
(2% £ ax .
tug 1 7
[v=% AR i NUTE_ WORKLR, BUMTL D NG K o
Vo4~ [ S € INNG P RNIES
) Z. =
WG G255
VZE§ LS
LSS Gg;

_L}..".”'_ L =5
[ AR
\AL725 L2
SR ;> e cla
L5 b 25 VS R
Zgﬁg Ry A “ (
(3o N s S

A (o)
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP S\2E ColTRpol-
TEST DATE = 5= 3%
TEST NUMBER HomMI - e/ HoMT1 2T
TANK NUMBER -
LENGTH =77
WIDTH il
DEPTH 487
FREEBOARD T u
HOOD TYPE CLoT_Betw Sides
POLLYBALLS Ve o STZE 7 PERCENT COVERAGE /53,
ADDITIVE Yo o MANUFACTURER . pMT PRODUCT T 2 W
AGITATION AIR 5O
ACID STRENGTH ﬁ’;@ CRU
BATH TEMP T \BYE o
CONTROL EQUI_ﬁ?qu'PM Cernbt® Blxor  Seae\ia
Prar 3 A ¥ -
—
RECTIFIER NO. (G RECTIFIER NO. (T
TIME VOLTS AMPS AMP-HOURS VOLTS AMP S AMP-HOURS

- i e A S ok e e r wR SR WP AR R E e mr wh vk B A e mr A W Ee W A Ew mr mr wm mr e e wf GRS SR W owk W N R AR A oo R e R SR e

START HomM=-U

1< 95 \ LT 997\ Se o TS

{Dlo T "‘oct'-l 2 351 S.o (USS

1o (X Sew e AC ) CGod Ly _Se eALTS
V=12 S 550 Z A = o oy :
\ook =1 RN ' v _ IZSe 4 X3
o4 S \ 3L 13165 3 \a 75~ A3 as
(g2 > 7 XL 3323 S.S 5 IS XS i
led = [ 23 97 Zzéi?‘? ST A (AR
e Dy EETS AT 2|0 = 772 ot % o1

' AN Hoeay U
4raRyr Mo -\Z

\ 7% 5.7 Wk 497 &47: - S = L4 cote
{2\ e Wiy b7 14133 S, 4 5D (A3 314
W2 .5 V(S 3273 2 7 %;fg (t.",v-,--ﬁ(-
\ T L, & ‘“7% __ﬂlg__é____ S < ﬁ\-h.r_ CiRITA

Y- 5 (% R 8 - ~rZ 2T,

('C% ‘F'_i s ;i‘/s‘ _2262 @ ;,.? 3, [1E® T 701
/5] 5 5 175 54761 90 A /[5¢) Ay 4

_ . . ) L
[*)_‘;(E : l,gr;( (__‘ﬁL.‘EP_P‘]/p,\)j (=35 ?/ZL/&?’ C.‘o_;__ Q'L‘a't\./\ tft.-t \g’}cﬂ %

PACIFIC ENVIRONMENTAL SERVICES, INC.




FES

Plant: DA £ ( ﬂr,\'v\"; RO~

Date: /-t "

Source/Sample Number: Wt -4
1. Ymava) = 17.64 Vo ¥ [p + (an ]
5
Yio(std) = 17.64(,5{(;[;5_9)(;.011' )[(_}7@4- (,),Qéjls.e;):l
- (529) .
Yi(ata) = ti/(r) -/("7:)2 dsof

2. Yolume Water Vapor Collected, Standard Conditions

~

Y ) :
Vie = 2/ condensate from impingers and Silica Gel
. 04707 V1o = 0‘/9_7 sof

(27 sot

Yu(sta)

Yu(atd)

3. Percent Moisture, by volune

Bys = ____Yu(sta) = (0'}127 )-..-. 0.0603
Yi std + Ym (etd) (0..1‘2?7)4-(4{@.{552)
Bysg = ("/2‘\;;

4, Molecular WeigH’. Stack gas
Dry Molecular Hight
Ma = 0.440 (% COz) + 0.320 (¥ 0z) + 0,280 (%.Na + ¥ CO)

Mo = 0.440( ")+ 0.320( )+ 0.280( )
Mo = 2% 1b/1p-mole

Me = Ma + Bve (18-Ha) (4.0 o.003 8- A0 )
Me = 207 1b/1b-mole

PACIFIC ENVIRONMENTAL SERVICES, INC,




OEs —

Plant: STZE - ch"é"u'c-'t
Dates ___jo 247 .
Source/Sample Number: J—/:n--b\T - L

5. Stack Gas Veloolty Average

Vs(ave) = 85.49 Cp (VAP )avg,/rp._ |
Palls
Vs caver = 85.49(, 74 X f47s ’/t T3 )
( ) (2940 73.77)
Ys(avg) = '97 6;‘? l f't/BBOo

6. Stack Volumetric Flow Rate, Aotual Conditions (Stack
Tenperature and Pressure)

Qs = 60 Vs A = 60 (“7@)(/044)
Q= . 7 acfm

7. Stack volumetrioc flow rate, standard oondi‘bions (68c B, 29, 92
Hg)

Q(ata)s 17.64 Qo (1~Bwg)

Qusta) = 17.64(&’%2)(1-&03)‘ 2L

Qstad = [ 23] dsofm

8. 'Isokinetio VYariation

%I = K Tg_VYmistd).
Po Vo An 0 (1-Buo)
o.0045 (LN A.62) .
2ar Y2760 et 0 K3-442)

<7 %

%I

q---’-.--- HRefE IO BE O



OES —

Plant: _ 1220 (o RE
Date: TR A | \
Source/Sample Number: HOM L -2
1, Yn(ata) = 17,64 Vo Y [ﬁhan“+ !&hﬁja,ﬁj]
-
Yio(ata) = 17.64(%.7{,-37(/,(5/; ) QMf)i- (-Q!I /13.6)]
A )
¢
Vm(sta) = 4 9.595 dsof

2. Volume Hater Vapor Colleoted, Standard Conditions

Vie = __3. (" __ condensate from impingers and Silica Gel
. 04707 Vio = O, /9 oz
C Y gos

Vu(aty)

Ya(atad)

3. Percent Moisture, by volume

Bwe = _______Vu(stad) = ( 0. /67)= 670_(_‘_‘/
Vi std + Vm (0v@) (4 (q) H{u55%)
Bus = 4 2

4, Molecular dekf. Stack gas
Dry Molecular HWight
Me = 0,440 (¥ COz) + 0,320 (% 0z) + 0,280 (%.Nz + % CO)

te = 0.440( )+ 0.320( )+ 0.280( )
Ma = HC l1b/lp-mole
Me = Me + Bwe (18-Ha) =( 29.C ) ¢.009 (s8- 1.0 )

;-
‘?'/‘.).“t\

) ER TN OGS N SHeEl U B Iy I UE U G BNeEE WD am om

lb/lb-mole

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Plant: ’—'7(' (: fkf
Date: TSR RN . .
Source/Sample Number: Hl -2

. Stack Gas Veloglity Average

Vs (avg) = 85.49 Cp (\/AP )avg,/'zs__ |
Palls
Vs (aveg) = 85, 49( ali )( % ) ,/( S D)
Gear )(75.3¢)
Vg(avg) = ‘7?("')[; = $t/8e0,

. Stack Volumetric Flow Rate, Aotual Conditions (8tack

Temperature and Pressure)

Qs = 60 Vo = 60 (.“1"-’9‘)(’(’\&([ )
QW = f@?/ aofn |

, Stack volumetric flow rate, standard oonditiona (680 F, 29.,9¢

Hg)

Q(ata)= 17,64 Qo (1-~8ws) %9 =
9

Q(sta) = 17.64(.:(5: -/'u)( 2441 )
| (542.5 )

Qotd = /[ '?“/ dsofm

, 'Isokinetic Variation

%I = K Ta_¥Ymietd).
Po Va An 0 (1l-8ws)

= 0,0845 ( 379 Jets s
N -( Qq(’(l )(A [ )(ch’)( ,_*L )(1‘1 u%l)
%l = JC A ” _

PACIFIC ENVIRONMENTAL SERVICES, INC,
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2.

. HMolecular Neigk'i'. Stack gas

—pE5-

Plant: SR
Date: iz (- 51 -
Source/Sample Number: Hean -3
Vmista) = 17.64 Vo Y [9 + (an ]

-
Via(sta) = 17.64(‘/&,&&%/6” )[(io=06)+ (:3-077/13.8)J

- (s5351)

-

Vm(std) = //é G/ dsof
Yolume Hater Vapor Collected, Standard Conditions

Vie = G/ condensate from impingers and Silica Gel
Vista) = 04707 Vio = 0. 397 8oz
Vu(std) = (387 sof

Percent Moisture, by volume

= - ( &-,_ng - d. (:'C(/;
" e
Byg = C(‘(-Z

Dry Holecular Hight

Ma = 0.440 (% COz) + 0.320 (% 0z) + 0.280 (%.Nz + % CO)
Ma = 0.440 )+ o.320( 1)+ 0.280( )

Ma = 98.0 . 1b/1b-mole

Mo = Mo + Bws (18-Ha) =( 4. )Y ¢ ctl e ¢ )

Ma - lb/lb-mole

PACIFIC ENVIRONMENTAL BEAVICES INC.
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+ Stack Volumetric Flow Rate, Actual Conditions (8tack

BES

P]ant' <l— ,‘\[ (/;1)_\“.'..,. -
Date: 11— WG _

Source/samp]e Number AT

» Stack Gas Yolooity Average

Ys(ave) = 85,49 Cp (VA'P )av -&.__
PaMs
VYs(avg) = 85.49([-'.3’5/)((1.¢{'f§'5/¢}) j:{:}z).b)
| (.-76.<:;2)(_-3S.'~'1_’5 )
Vg(avg) = »77 36 - .fvt/aeo.

Tenperature and Pressure)
Qs
Qs

50 Vo 4 = 60 (17:)( ,Lw )
1754/ aofnm

' gg?ok volunetrio flow rate, standard conditions (68c B, 29,982

Qrata)= 17,64 Qo (1-Bws) P»
?p

Qatd) = 17, e4(”§/)(1-mL)
(72

Qatg =

» 'Isokinetic Variation

I = K Ts Vmiaea).
Ps Yo An O (1-8wo)

0.0945 (7% 6 Jt.7¢7)

‘3 50, u)(«—: “9)(éwﬁe}(/c [+ u%)

%1 %

3%




1I

4,

. Percent Moisture, by volume

— BES —

- ~ 7 :

Plant: 20 Lowtrsl
Date: _T1o~= _ 1(-1-5%1 B )
Source/Sample Number: HEMNT - &
Vm(std) = 17,64 Vm Y [P + (AH

v
- (ae) -
Vm(std) = L1z, TIE dsof

Volunes Water Vapor Colleoted, Standard Conditions

ved .
Vie = 4.5 ocondensate from impingers and Silica Gel
Vu(sta) = ,04707 Vie = Ob//w scf
o
Yu(asta) = (. 9¢  sof

Bys = Vu(std) s XA )-_- (’C/
Yy std + Ym (0td) (0,([1:’)*(1/554'6)
Byg = /7

Holecular Heigl»'l'. Stack gas
Dry Molecular Hight
Me = 0.440 (% COz) + 0,320 (%X Q3) + 0.280 (%.Na + ¥ CO)

He = 0.440( ")+ 0.320( 1)+ 0.280( )
Ma = ¥4 1b/lb-mole
N S L

Y

Ms FOnS 1b/lb-m0le

PACIEIC ENVIRONMENTAL BEAVICES, INC.




+ Stack Gas Velooity Average

. Stack Volumetric Flow Rate, Actual conditions (Stack

. Stack volumetrio Zlow rate, standard oonditiona (68c F, 29, 92

.‘Isokinetio Variation

BES —
Plant: )mﬂ ("“T"f/
Date: Y _
Source/SampTe Namber: JOT ~

Vs(aveg) = 85,49 Cp (VA'P )avE'/I!'.v'_. '
Ps s
Vs (ave) = 85.49@437)0?4§ﬂ?)"/"-;V’é )
(Qﬁsf)cﬁﬂa;Q)
Vg(avg) = 7?753 - ft_/aeo.

Tenperature and Pressure)

Q = 60 Va A = 60 (;799)( /-06‘{ )
Q = . (76 aofn

Hg)
Qeta)= 17.64 Qo (1-8wo) '%:

. socel) 202)
Qste) = 17, 64( 766)( ¢ )m

Qota = [ 03 dsofm

%I = K Ts_VYmiotad).
Po Vs An O (1-Bws)

. 0. 0945 { 9L )4 4)

(%02 )(275) ka0 N3=207)

174




BES —

.- -

Plant: 5127 (ewity

Date: N ¥ .

Source/Sample Number: He WL~ 5

1, Ym(ata) = 17.64 Vo Y [% * Aﬁ ]

—

Via(sta) = 17-54(’/(}. 3.;5)(/'.0// )[(ipﬂ(— )+ (;r ’)5/13.61
. gVL{‘

Vm(sta) = 7@i/%? dscf

2. VYolume HWater Vapor Collected, Standard Conditions

Vie = __ /7l condensate from impingers and Silica Gel
04707 Vio = __C. 3% sof

C32% - aof

Yu(sta)

Yu(sta)

3. Percent Moisture, by volune

- - (0326 ). 0. ¢i8
R oo M Prv (o) s ) L
Bye = (573

4, HMolecular Weight, Stack gas
Dry Molecular Hight
Ma = 0.440 (% COz2) + 0.320 (% 02) + 0.280 (¥.N2 + % CO)

we = 0.440( )+ 0.320( )+ o.280( )
Ma = 24 . 1b/1p-mole
Ms = Ma + Bws (18-Ha) =( AL )+( 6.0 )(18-‘7?#_0 )

A

Ms lb/1lb-mole

PACIFIC ENVIRONMENTAL SERVICES, INC,




Plant: Sree (oo
Dates -z 8 '
Source/Sample Number; HE - 5

+ Stack Gas Velogity Averago

Vs(ave) = 85.49 Cp (VAP )ave’/.tp._ '
| Palls
Vs tave) = 85.49(0.5 Nl 4255 ) o BT
X
Yg(avg) = Q‘N_,_’* ~ £t/se0,

+ Staok Volumetric Flow Rate, Actual Conditions (Stack

Tenperature and Pressure) |
Q =60 Vo A =60 (ne)( 166)
Qs _ /75Y _ sofm

. gt?ok volunetrio flow rate, standard oconditions (680 F, 29.92
8 N

Q(sta)= 17,64 Qo (1~Bus) %g s
]

Q(aty) = 17.64(/',7__37')(1-:.5(%)( 30.0‘/)
54,2 )

Qota = [E6Y dsofm

» 'Isokinetic Yariation

%l = K v i
Po Vo An O (1-3wy)

. 00845 {5122 Nz 23)

2004 )(;3 ',’(;,'_A)(;.;.-;mcei)( o0 )(1'13 i-'tf)
2 %

2

7

%1 = /( (..

FEs




— BE8 —

Plant: 7 7 (:‘*WTfé ~
Date: o S -
Source/Sample Number: +h4&14_'-é5
1. Ym(sta) = 17.64 Vo Y [P +_(aH ]
X

Via(sta) = 17. 64(‘/(.‘1‘%’,-’3)( 4_‘.(‘;\()[(*50265 )+ (»9,/‘7 /13, BU
(5 )
7.6k dsof

Vio(sta)

2. Yolume Water Vapor Collected, Standard Conditions

e . '
Vie = b, / condensate from iwpingers and Silica Gel
,04707 V1o = __0.315 sof
(.34 - gof

Vu(astd)

Vu(ata)

3. Percent Moisture, by volume

Bee = ____ Vu(std) = 0,319 )= 0.0¢/
YHoora ¥ U (ord) (056)+éﬂﬂ£g
Byus = .7 7/'

4. Molecular dekf. Stack gas
Dry Molecular Hight

Ma = 0.440 (% COz) + 0,320 (% O0z) + 0.280 (%.Nz + % CO)
me = 0.440( )+ 0.320( o)+ o0.280( )

Ma = “9C 1b/1p-mole

Ms = Ha + Bws (18-Ha) =( 320 JH( coco )@8-,;F?a)

Mo = 24450 1b/lb-wole ]

g EE W EE PE IN SN EEoEE INp WE IS EE PN N gEE Iy En Iy

PACIFIC ENVIRONMENTAL BERVICES, INC,
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Plant: SEZe Condie b
Date: SRR " S
Source/Sample Number: HCMT -7

9., Stack Gas Veloolty Average

Ys(ave) = 85.49 Cp (VA'P )av T, _—
Palls
Vs (ave) = 85.49(6'.‘.2'({ )(C-/Q%) ’/( G|
| (QCO‘/)( 28 4 )
v s 752 '
glavg) = o~ -roC - £t/800.

6. Stack VolumetriC Flow Rate, Actual Conditions (Stack
Tenperature and Pressure)

Qo = 60 Vs A = 60 (“”52)(/%7 )

Q = %6— acfn

7. gt?ck volunetric £low rate, standard oonditions (680 F, 29.92
g
Q(otva)= 17,64 Qs (1-8ws) Po =

To
Quorer = 17 64(1 25 e ) _2L0)

S
\p.
R,
p —

Qata = /é‘ 4/(7 dsofm

8., 'Isokinetioc Variation

%I = K To Vmiotd).
Po Va An 0 (1-3ws)

. 0. 0945 {54 Moozt )

R Na2)sefcc i)

‘/’1 3 o

%1

A-—--m--n—ﬂ-c--—
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' Plant: -S;'(@ (owdy? (
Date: 1~ & "6’;
Source/Sample Number: Hime- 7

1. Ym(ata)

17.64 Vo Y [v + (AH ]
-

Vio(sva)

17. 54(%-955)(15/1 )[(90./3)+ (&9013. 6)]

- (5329)
Vi(sta) = 4. 4/ dscf

2. Yolume Water Vapor Colleoted, Standard Conditions

/A .
Vie = / / 7 condensate from impingers and Silica Gel
, 04707 Vio = (693 sof
49'67EQ-‘ sot

Yw(ata)

Vwu(atd)

3. Percent Moisture, by volume

Bwe = Vueay_ = (0699)e _ 0015
VH std + Ym (9td) (o.éﬁ)%%.q'q/)
Byg = /‘6?

4, Molecular Waight, Stack gas
Drxy HMolecular HWight
Ma = 0.440 (% COz) + 0.320 (% 0z) + 0,280 (%.Nz + % CO)
He = 0.440( )+ 0.320( )+ o0.280( )
Ma = 29.0_ 1b/1p-mole

Mo = Ha + Bue (18-He) =( 270 )Y .05 )28~ 997 )

Mag = {9%2%% lb/lb~-nole

PACIFIC® ENVIRONMENTAL EEAVICES INC.
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Plant: ze Cordtra
Date: [1- 659 _
Source/Sample Numbers: HOATE . 7

. Stack Gas VYelocity Average

Ys(aveg) = 85.49 Cp (VAP )avE,/gsir ‘
84l
Vs (ave) = 85.49((_);?5"(')(01—/7&’) 5771}
| ’{%cﬁ’ s57)
Yg(avg) = «7?5“57 ~ £t/860,

Stack Volumetric Flow Rate, Aotual conditions (Staock
Tenperature and Pressure)

Qs = 60 Vo A = 60 (9@53(/047 )
Qs __ 07 aofm

g‘o?ok volunetrio flow rate, standard conditions (680 F, 29.92
g8

Q(ata)s 17, 64 Qo (1-8ws) %9
9
Qste) = 17, 54(/7c>t/)( -0015).( .:?D.CB‘)
5317 )

Qta = /ézé; _ dsofn "

‘Isokinetio Variation

%I = K Tg Vmtptd).
Po Vo An 6 (1-Bwa)
0. 0945 ( 53 ‘/)(‘{6 ) | _
—(470 o} 4 )(QCW” )(E.m:‘ﬁc"()( G0 )(1' Cul‘-l5)

/(\(' ©__ %

%1

PACIFIC ENVIRONMERTAL BERVICES, INC,
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1.

4.

pES -

Pant: __ize_Cerfre|
Date: i) %G

Source/Sample Number: Hova -
Vm(sta) = 17.64 Vo ¥ [v +_(an ]
o
Vin(acg) = 17.64("‘/'?.-&& IX;‘C(I )[(25"9\)4' (07-[7/13_51
(594 )
Yo(ata) = ’7@:?62 dsof

Volume Hater Vapor Collected, Standard Conditions
Vie = J0: Y condensate from impingers and Silica Gel
L04707 V1o = 0. 960 _ gof

O.G6L - gof

Va(sta)

Yu(sta)

Percent Moisture, by volume

Swe = . VYu(std) = ( O Aqeo )_._ 0‘()‘9«.’9
Yy ata + Ym (0tq) (;-,=?£0)+(q£.‘3'6.‘5
Bysg = Q.O LZ

Molecular wmgkf. Stack gas
Dry Holecular HWight

Ma = 0,440 (% CO3) + 0,320 (% Oz) + 0,280 (%.Nz + % CO)
be = 0.a¢0( )+ 0.320( )+ 0.280( )

Ma = 29 1b/1b-mole

Mo = Ha + Bus (18-Ha) ={ 240 ) ccae )(18- 340 )

Ms = .3'5':'7’.:7 1b/1lb-nole

PACLIFIC ENVIRONMMENTAL SERVICES. INC.
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BES —

Plant: OIRE SN TRO)A
Date: //-(;.gq
Source/Sample Number: Hiuz- %

. Stack Gas Veloolty Average

Vs (ave) = 85,49 Cp (\/ISP—) aVE'/gﬂM_. '
alls
Vs (ave) = 85.-49((,13’4/')(0,@/7%)_’/c 57/
- Napgas )
Vg (avg) s «270 - £t/860.

. Staok Yolumetric Flow Rate, Actual Conditions (Staock

Tenperature and Pressure)

Qs =60 Vo & =60 {200 /:Oé‘{)
Q@ = (732 aofn |

., Stack volumetric £low rate, standard conditions (680 B, 28.92

Hg)
Q(ota)= 17,64 Qo (1-Bwa)

Qistd) = 17.64(1'23;)(1'5“")

Qotd = /éS{Q dsofm '

, ‘Isokinetic Variation

%I = K Tg VYmiptd).
Po Va An 0 (1-8ua)

0. 0945 {536 Ne523 e
JE) Ea e e )

(O{’,‘S K

%1

PACIFIC ENVIAONMENTAL SERVICES, INGC,
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1,

2

3

4

Plant: 226 Cortro|
Date: - ¥ - %4 '
Source/Sample Number: Hom -4/
Vin(ata) = 17.64 Vo Y [P +_(aH ]
x
Viesray = 17,64 (4 103)((0u)|.(20 o), (/015 5?|
(532 )
Vio(ata) = 7??%@;3 dsof

Volume Water Vapor Colleocted, Standard Conditions

Vie

Via(sty)

Vu(sta) = _0-5‘/6 _ 8ot

Percent Moisture, by volume

Bys

Bys

Holecular Neigl\‘f. Stack gas
Dry Molecular Wight
Ma = 0.440 (% COz2) + 0,320 (% O3) + 0,280 (%.N2 + % CO)

Ma =
ta

Ms
Ma

pEs -

= {{.6 ocondensate from impingers and Silica Gel

, 04707 Vio = __ C.94 sof

— Vu(std) = ( 0546 )-.: 0.0 JR
Teve *Vm ve)  (Opg)leds)
/3%

0. 440( ')+ 0.3zo( )+ 0,280( )
' 240 1b/1b-mole
e + Byie (18-Ha) =( 00 )¢ RVENE 37.0)

2z 7
X 1b/lb-mole




| J
BES—
Plant: Size war o/
Date: o~
Source/Sample Number Hoprt ~ ol

5. Stack Gas Velocity Average

Vs (aveg) = 85.49 Cp (’VA'P ) T__

Palls
v = 85.49 0.46 7 ’/c g8y
S (ave) (.o X 7) Gre )(ggj?)
Vglavg) = %63 o ft/aeo.

6. Stack Volunmetric Flow Rate, Actual COnditions (Stack
Tenperature and Pressure)

Qs = 60 Vo A = 60 (cm 5_‘3)( /Oé'q)
@z . (703 acim

7. Stack volumetric flow rate, standard conditions (68° F, 29,92

Hg)
Q(ata)s 17,64 Qo (1-8wg) ;_g =
9
Q(ate) = 17, 84(/75?)(1 (. 13) 3.0 )
- 6’36.;9\)
Qstda = fé£ ) dsofn’

8. ‘Isokinetic Variation
%I = K

Feva a0 (I '
0.09e5 {538 2 455) —
130.0 fopa Jlesn 60 J(20413)

0. %

%1

!
'
|
1
I
t
'
'
I
I
'
|
{
'
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'
!
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1.

2.

3.

4.

pES -

Plant: Dize Cé“"f"\lT?)(

Date: -2 -%4__
Source/Sample Number: HOM - /A

Ym(ata) = 17.64 Vo Y [Pbar +* (cfu/m.s)]
=
vaaeay = 17.64(55 Yoy )[(?&04')+QO /13.eﬂ
| - (srp0)
2 -
Vm(atd) = 1//377 dsof
Yolume Hater Vapor Cblleoted. 8tandard Conditions

Vie = [ C" 5 ocondensate from impingers and Silica Gel
Vu(sta). = ,04707 Vio = J%’[/ sof
Vi(sta) = .49Y - goz

Percent Moisture, by volume

Byg = Yu(std) = ( 0,4/4'[/)= ﬂo Il/
Yy atda + Ym (a8ta) (otﬁ’/)*(‘{‘/i‘//)
N (! %

Holecular HWeight, Stack gas

Dry Molecular Hight

Ma = 0.440 (% COz2) + 0.320 (¥ Q0z) + 0.280 (%.Na + ¥ CO)
e = 0.460( ) 0.320( 1)+ 0.280( )

Mo = 290 1b/1p-mole

Mo = Ha + Bwe (18-Ha) =( J00 )¥( c.cil 8- 39.0)
Ms = 254 1b/1b-nole




. Stack Gas Velocity Average

. Stack VolumetriCc Flow Rate, Actual conditions (8tack

Qs =60 Vs A =60 (J/
= (@1)( r064)

. Stack volumetrioc f£low rate, standard oond:l.'biona (680 B, 29.92

. 'Is okinétio Yariation

BES -

Plant: Oize (vt
Date: 7[- <6 ~%X
Source/Sample Number: HpprT ~ )~

Ve (ave) = 85,49 Cp (\/A_P—) avey/Ts __
¥ Palls
Vs (ave) = 85.49(5 1Y Xﬁ\‘{(@g ' (70
: | )’{30.0 )7559)
Yg(avg) = ¢%' /7 - £t/8600,

Tenperature and Pressure)

Q = 16 aofn

Hg)
Q(sta)= 17,64 Q (1-3ws) %g s
-]
Qste) = 17, 64(62)’0 )(i-u(f//)( '??’6)
G473, 7)
Qe = _ /630 dsofm

= K To. Vmiota).
Po Va An 0 (1-8ws)

0.0945 | 307)A131)
136 ¢ )(w (9 )(Lax‘"”u’)(éO) 1-50” )

%1
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1.

2.

4,

BES —

Plant: Dl CJ‘WFT??

Date: -7 -24 B
Source/Sample Number: HQ’V\.L-"(?
Yo(ata) = 17.64 Vo Y [P + A.H ]
P
Via(sta) = 17.64(’ X(ou) 2199 ( L3
o E (5223) U
Vi(atd) = 75592 dsof

Yolume Water Vapor Collected, Standard Conditions

Vie= 29 condensate from impingers and Silica Gel
Vi(sta) = ,04707 Vieo = 01'?7"1 sof
Vi(atd) = 037 - gor

Percent Moisture, by volune

Bre = Vuiora) - (o372). 6008
W e *0;'"" 0ra) (0 ) {psts)
Bys = 09 %

HMolecular Naigh‘i'. Stack gas
Dry Molecular HWight
Ma = 0.440 (% COz) + 0.320 (%X 03) + 0,280 (%.N2 + % CO)

Ma = 0.440( “)r o.3zo( 1)+ 0.280( )
Ma = 29Q_ 1b/1p-nole
Mo = Ma + Bws (18-a) =( 0 )+( 6 004 )(18- 39.0)

Mo = 20 1b/lb-mole

PACIFIC ENVIRONMENTAL SERVICESR, INC,
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Plant: S 2€ (Aol
Date: -7 —~Fd ,
Source/Sample Number: Hopnt ~ 4

. Stack Gas Yelocity Average

Ys(ave) = 85.49 Cp (’VL\'.P )avg'/-&__ .
¥ Palls
Vs (avg) = 85.49(0.3"{ )(C;{T"?O)' ,/( =357 ) _
(.45 Nasur )
Vg(avg) = 0%57 - ft/sec.

. Stack Volumetric Flow Rate, Actual COnditions (Stack

Temperature and Pressure)

Qs = 60 Vs A =680 (s7)( /-OM )

Q = . [ 72203 aofn
, Stack volumetric f£low rate, standard oondi‘bione (68o F, 29. 92

Hg)
Q(sta)= 17.64 Qs (1-8wa) '?i..o s

]

I
Qstay = 17, 64(1737)(11 )( "‘/)

5337
Qstd = /éqf’ dsofnm

, ‘Isokinetic Variation

%l = K v .
Ps Vo An 0 (1-8ta)

0. 0045 {5327 | _
—(« 9 )(W 7)(1.:;1-.-“.;.,)( 0 =0 )

%l = (’7{ 3 >
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1,

2.

4,

Plant: Dlze QJ’W\L@(

Date: -2 -%4 -
Source/Sample Number: HOM T~ 15

Vm(ata) = 17,64 Vo Y [Lbar + Qﬂ/ls.sx]
¥
Yia(aca) = 17.64(’{7307)((‘.0“) ‘?‘f‘[‘il- (Q"th/m.e)]
- (543Y)
Ym(sta) = 443*/5 dscf
Yolume Water Vapor Collegted, Standard Conditions

Vie = /é’- 3 ocondensate from impingers and Silica Gel

Vi(sta) = ,04707 Vio = Q145 sot
Vi(ata) = Q’ngl? _. sof

Percent Moisture, by volume

Byog = Yutsta) = ( Ol'(l&; )= OOIO
Vi atd + Vm (ot (0‘135).,.(%(,5)

Byus = I*&%}D

Molecular Haigk‘l'. Stack gas
Dry Molecular Wight
Ma = 0,440 (% CO3) + 0.320 (% 0z2) + 0,280 (%.N2 + % CO)

me = 0.4¢0(  )r 0.320( )+ 0.280( )
Me = _ 290 1b/1b-mole
o = e + Bus (18-Ha) = 00 (g0 (18- 39.0)

Mg = =X 1v/1b-mole

BES -




BES —
Plant: Oize (A

Datg: -7 ~3« El

Source/Sample Number: Hopr ~ 1@

5. Stack Gas Velooity Average

Vs (ave) = 85,49 Cp (VdP )ava,/?u_‘_ -
Y Bs
Vs (ave) = 85.49(6.3"'{ )(0.‘{5/.‘37); /L 5799)
(9745 )5 51 )
Vg(aveg) = 274 . £t/8e0.

6. Stack VYolumetritc Flow Rate, Actual Ccmditions (Stack
Tenperature and Pressure)

Qs =60 Vs 4 = 60 (ﬁ]qg_:)( loéq)
Q= (1A aofn .
7. St?ck volunetric flow rate, standard condi‘biona (680 B, 29.92
Hg
Q(sta)=s 17,64 Qo (i~8ws) %9 =
o

Qstu) = 17,54(:'753‘1' )(1-0 )(’2(‘?7 )

_ . 537.5)
Qsta = [ dscfm

8., "Isokinetioc Variation
%l = K

. Pa Va An 9 (1-3ws)
s 0, 0945 (.,7} S )(L/Lﬂ"))

(25492 Jo7. )l 6O N30 i)
%

0
%1 = 4.0
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