Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be

_ |from a previous version of the section and no longer cited. The primary source should always be checked.

TEST RESULTS FOR FUME SUPPRESSANT CERTIFICATION
ATOCHEM, INC.
M&T's FUMETROL 101
IN CHROME ANODIZING TANKS

Prepared For:
South Coast Air Quality Management District
9150 Flair Drive
E1 Monte, CA. 91731

Prepared By:

Pacific Environmental Services Inc.
150 East Foothill Blvd.
Arcadia, CA. 91006
(818) 357-1993

March, 1990

PACIFIC ENVIRONMENTAL SERVICES. INC.



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



TABLE OF CONTENTS

Executive SUMMArY ... iiiiietiitennnnnsnsnsconsssnsss 1
Introduction. . vttt ittt eenitenenennncesansnnsans 2
Equipment and Process Description.....cecveceoncans 4
Testing Méthodo1ogy ................................ 5
Quality Assurance/Quality Control.....ceeceveenosas 8
Results of Source TestsSuiiuiiirieeiiinenrnenonensonoass 10
Process Data Sheets....iint it iinerennenacnns Appendix
Field Data SheetsS.i et ireneeeeeennnenannnnons Appendix
Sample Recovery Sheets. .ttt nnnenonsss Appendix
Calculation Sheets tuiiiieiiteeeennnonnvaonnna Appendi x
Lab ResSUT LS. ittt ereeeeesennossssnnnsenss Appendix
Chain of Custody Sheets..... M e et assassnaaan e Appendix
Calibration Sheets. . u.e e e eeeeernsosesssnnnns Appendix

PACIFIC ENVIRONMENTAL SERVICES. INC.




EXECUTIVE SUMMARY

SCAQMD Rule 1169, adopted June 3, 1988 and amended
September 8, 1989, requires all chromic anodizing '
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 chrome anodizing 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 M&T Chemical's Fumetrol 101,
manufactured by Atochem, Inc., in controlling chrome
emissions from chromic acid anodizing tanks. After
several days of testing an anodizing tank under
uncontrolled and controlled conditions, it was found
that the average efficiency of Fumetrol 101 in
controlling chromic acid emissions was 96.0% for
Fumetrol 101 used in conjunction with 2-inch polyballs.
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INTRODUCTION

Pacific Environmental Services (PES), a
participant in CARB's Independent Contractor Program,
was contracted by M&T Chemical Company to perform
source testing to determine the efficiency of M&T's
Fumetrol 101 in reducing chromic acid emissions from
chrome anodizing tanks. Two tests per day were
conducted for a three day period on uncontrolled
emissions from a chromic acid anodizing tank, two tests
per day were conducted for a three day period on the
emissions from the same tank with Fumetrol 101 added to
the anodizing solution, and two tests per day were
conducted for a three day period with Fumetrol 101 and
2=inch polyballs added to the anodizing solution. Test
dates were January 24-31, 1990 for the uncontrolled
tests, February 1-5, 1990 for the tests with Fumetrol
101, and February 6-8, 1990 for the tests with
polyballs and Fumetrol 101.

In order to evaluate the effectiveness of the
anti-mist additive Fumetrol 101, it was necessary to
have a host chromic acid anodizing tank outfitted with
an emission collection system. Facilities were made
available by McDonnell Douglas Electronic Systems,
located in Monrovia, CA. Mr, Jerry Mulkins,, provided
assistance with tank operation during source testing.
The sampling location for the tests was in the 20" I.D.
tank exhaust duct for Tank #8. 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 Oquntulu of SCAQMD was present
during most days of testing to observe test conditions.
Tessie Guiala of M&T Chemical and Lerinda Smith of
Milhorn Chemical and Supply Company were present during
several days of uncontrolled testing and during the
days of controlled tank testing to make the additions
of Fumetrol 101 to the plating solution. They also
assisted with the racking and stripping of parts
between tests. Peter J., La Barbera, President of D.V.
Industries, represented the Metal Finishing Association
of Southern California and provided technical guidance
and assistance to the team regarding the anodizing
process and representative process.- conditions.
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EQUIPMENT AND PROCESS DESCRIPTION

McDonnell Douglas Electronic Systems Company, 700
Royal Oaks Drive, Monrovia, CA, is involved in the
business of anodizing parts for the aerospace industry.
The tested outlet stack at McDonnell Douglas served
chromic acid anodizing Tank #8. The dimensions of
anodizing Tank #8 were 71"1 x 43"w x 52"d..

Before the tests were initiated a smoke tube was
used to check the collection efficiency of the Tank #8
emission collection system. No fugitive emissions were
observed at this time.

Two tests each were conducted using applied
amperages of approximately 100, 200, and 400 for both
uncontrolled and controlled conditions. Voltage was
typically 22,0 - 24.0 volts D.C.. It was supplied by
rectifier MFO6 for the tests. During tests 4 and 5
voltage was increased to 50 volts in order to retain
the correct amperage. These tests were voided because:
of the atypical voltage applied. 1In order to obtain
repeatable current consumptions, identical dummy loads
were plated. These dummy loads consisted of 12"1 x
12"w x 1/16"d sheets, 2" deep x 12" diameter pans, and
3"w x 23"1 x 2"d bars.

Air agitation was not used during any tests. The
plating bath chromic acid concentration was
approximately 7 oz./gallon. Tank temperature was
maintained at 94 degrees Fahrenheit., Freeboard height
was maintained at about 6" for all tests. The tank was
used for production anodizing during certain of the
test days.

For the controlled emission tests, M & T Chemical
provided the fume suppressant. The manufacturer's
representative, Tessie Guiala, installed suppressant in
quantities sufficient to maintain 100% coverage of the
anodizing solution surface. Fumetrol 101 is designed
to produce a foam blanket from tank edge to tank edge.
This foam cover inhibits spray and misting and scrubs
the chromic acid mist from the gases that bubble to the
surface. Fumetrol 101 is designed to not affect the
chemical balance of the anodizing solution.

Two-inch polyballs were provided by D. V.
Industries to be used with the Fumetrol 101.
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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 ml 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 2). Teflon coated glass fiber
filters with 0.3, 0.1, and 0.035 micron pore layers
were used in the filter holders.

The Tength of the first four tests was 60 minutes.
The testing length was changed to 36 minutes for the
remaining tests with the approval of the SCAQMD
representative in order to better represent one cycle
of the anodizing process. 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 ml. 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,

[-—--_m----o--
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Glass or stainless steel sampling nozzle
Stainless steel probe sheath

Stainless steel, glass, or Teflon-lined probe
Type S pitot tube and manometer for AP readings

Stack temperature sensor
15 ft, teflon probe Jine with ball and socket connectors

Greenburg-Smith impinger with 100 ml. of 0.02N NaHCO3

solution
Greenburg-Smith impinger with 100 mi. of 0.02N NaHCOj3

solution

. Modified Greenburg-Smith impinger - drv
* Filter holder with teflon-lined glass fiber f11ter
. Modified Greenburg-Smith impinger fi1led with 200 grams

of silica gel

Impinger case filled with ice
Impinger exit gas temperature sensor
Umbilical line to meter box

Vacuum gauge

Coarse adjustment valve

By-pass valve to adjust aH

+ Leak free vacuum pump

Dry gas meter
ODry 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 diphenyicarbazide 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 possiblie for hexavalent
chrome. Total chrome analyses serve as a back-up and
quality control check for hexavalent chrome
concentrations.
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QUALITY ASSURANCE/QUALITY CONTROL

A1l sampling devices were constructed, calibrated
and maintained 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 lines were
cleaned with 0.1 normal nitric acid solution, 0.1
normal sodium hydroxide solution, distilled water, and
acetone. The sampling trains were then capped unti)
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 showed that the amount of
hexavalent chrome in the trains was always below
detectable amounts and that the amount of total chrome
was always below 0.008 mg/liter for the liquid sample
and below 9 micrograms for filter sample (Table 1).

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.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Test No.

Rverage

llse” as correction

TABLE 1

SUMMARY OF TRAIN BLANK RESULTS

Liguid Blank

Cre CrT
mg/1 mg/l
<0.003 0.001
<0.,003 £0.001
<0.003 - 0.008
<0.003 0.007
<0,003 Q.0046
<0.003 0.004
<0.003 0.003
<0.003 0,003
0.003 0.005
£0.003 0.007
<0.003 0.0045
0.0015 0.0045
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T
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Filter Blank

Cre
ug

0.3
<0.5
<0.5
<0.5
<0.9
©0.5
0.3
0.5
<0.5
0.5

Q.5

<0.3

CrT
ug

1.36
<0.20
8.12
8.10
8.88
1.00
0.74
8.1Z2
2.14

9.42
4.41

4.4
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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. A1l tests were between 95% and 105% of
jsokinetic. Results are shown on the emission test
calculation sheets (Appendix).

LOW LOAD

During baseline tests at low load (Tests AMT 1 &
2) and medium load (Tests AMT 4,5,7 & 8), Fumetrol 101
foam became very evident on the anodizing tank surface
as anodizing took place., It apparently had not been
adequately removed prior to the baseline tests. the
presence of foam would be expected to lower the
baseline uncontrolled emission rates and thereby lower
the apparent reduction efficiency of the foam and
polybalils.

Tests AMT 1 & 2 were run for 60 minutes.
Subsequent tests were conducted for 36 minutes during
uniform anodizing operating times at the request of the
MFASC and SCAQMD representatives.

Tests AMT-1 & AMT-2, conducted on the uncontrolled
tank with an average amperage of 108 showed an
emissions rate of 5.18 mg/amp-hour for total chrome and

;.§6 mg/amp-hour for hexavalent chrome (Table 2A and
B).

Tests AMT-16 & AMT-17, conducted with a 100%
coverage of the anodizing surface by Fumetrol 101, with
an average amperage of 121, showed an emissions rate of
0.32 mg/amp-hour for total chrome and 0.38 mg/amp-hour
for hexavalent chrome (Table 7A and 7B).

Tests AMT-28 & AMT-29, conducted with a 100%
coverage of polyballs and Fumetrol 101 on the anodizing
surface and at an average amperage of 105, showed an
average emissions rate of 0.35 mg/amp-hour for total
chrome and 0.25 mg/amp-hour for hexavalent chrome
(Tables 11A & 11B).

From these results the reduction benefit of
Fumetrol alone, and Fumetrol 101 along with polyballs,
for anodizing conditions with nominal amperages of 100

PACIFIC ENVIRONMENTAL SERVICES, INC.
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was calculated. Results showed a reduction of 93.8%
and 93,.3% respectively for total chrome and 92.1% and
94.7% respectively for hexavalent chrome (Table 12),.

MEDIUM LOAD

Difficulties were experienced with obtaining
consistent process conditions during the first several
days of testing for baseline emission rates. It took
six days to get three days of test data. On 1/25/90,
with a medium amperage load, voltage was increased
during the test in an attempt to keep up the amperage.
The problem was interpreted to be insufficient
stripping of parts and improper racking of the parts
with the result that anodizing was not occurring
properly. Test results (AMT 4 & 5) were of dubious
value. On all other tests, voltage was held constant
after the initial 3 to 4 minutes of anodizing. On
1/26/90 with a medium amperage load, there reportedly
were not enough parts to get a 200 A load so this test
was discontinued. Much attention centered on the
stripping and remounting of the aluminum parts, since
the amperage would sometimes be less on a second
duplicate anodizing test. The medium load test (AMT 7
& 8) were redone on 1/29/90; stripping and remounting
of parts again was of major concern., Test AMT-8 showed
low emission rates like tests AMT 4 & 5 due reportedly
to improper stripping and racking of parts. Test AMT-7
was therefore used to establish the baseline
uncontrolled emission rates.

Tests AMT-7, conducted on the uncontrolled tank
with an amperage of 197 showed an emissions rate of
3.66 mg/amp-hour for total chrome and 3.18 mg/amp-hour
for hexavalent chrome (Table 4A and 4B).

Tests AMT-19 & AMT-20, conducted with a 100%
coverage of the anodizing surface by Fumetrol 101, with
an average amperage of 145, showed an emissions rate of
0.76 mg/amp—hour for total chrome and 0.25 mg/amp-hour’
for hexavalent chrome (Table 8A and 8B).

Tests AMT-22 & AMT-23, conducted with a 100%
coverage of polyballs and Fumetrol 101 on the anodizing
surface and at an average amperage of 140, showed an
average emissions rate of 0.28 mg/amp-hour for total
chrome and 0.17 mg/amp-hour for hexavalent chrome
(Tables 9A & 9B). _
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From these results the reduction benefit of
Fumetrol alone, and Fumetrol 101 along with polybalils,
for anodizing conditions with nominal amperages of 200
A was calculated. Results showed a reduction of 79.2%
and 92.4% respectively for total chrome and 92.3% and
94.7% respectively for hexavalent chrome (Table 12).

HIGH LOAD

On 1/30/90, the bus bar started smoking during an
attempted 400 A high load test so the test was
discontinued and redone on 1/31/90 after stripping and
remounting parts and completing tank repairs.

Tests AMT-10 & AMT-11, conducted on the
uncontrolled tank with an average amperage of 434
showed an emissions rate of 6.37 mg/amp-hour for total
chrome and 4.68 mg/amp-hour for hexavalent chrome
(Table 5A and 5B).

Tests AMT-13 & AMT-14, conducted with a 100%
coverage of the anodizing surface by Fumetrol 101, with
an average amperage of 427, showed an emissions rate of
0.34 mg/amp-hour for total chrome and 0.16 mg/amp-hour
for hexavalent chrome (Table 6A and 6B).

Tests AMT-25 & AMT-26, conducted with a 100%
coverage of polyballs and Fumetrol 101 on the anodizing
surface and at an average amperage of 450, showed an
average emissions rate of 0.08 mg/amp-hour for total

chrome and 0.07 mg/amp-hour for hexavalent chrome
(Tables 10A & 10B).

From these results the reduction benefit of
Fumetrol alone, and Fumetrol 101 along with polybalis,
for anodizing conditions with nominal amperages of 400
A was calculated. Results showed a reduction of 94.6%
and 98.8% respectively for total chrome and 96.6% and
98.5% respectively for hexavalent chrome (Table 12).

SUMMARY

Residual Fumetrol 101 had not been completely
removed from the anodizing solution before baseline
testing started. However at the end of each of the low
and medium load baseline tests, Fumetrol 101 foam was
scraped or dipped from the tank surface. It is
befieved that the residual foam depressed or reduced

PACIFIC ENVIRONMENTAL SERVICES, ING.
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the baseline emissions for the low and medium loads by
some amount.

Secondly, stripping and racking of the anodized
parts seemed to be inconsistent during the low and
medium load baseline emission tests.

More emphasis should be given to the results of
the high load tests which showed 98.5% Cr6 reduction
with Fumetrol 101 and polyballs. The residual foam was
gone by the time the high load baseline tests were
conducted, Also, Tessie Guila and Lerinda Smith were
assisting with the stripping and racking of parts so
that a consistent load was being provided. Finally,
most anodizers will be operating at the higher
amperages and would be most represented by the high
Toad tests' results.

Even with the residual foam and process control
problems, the use of fumetrol 101 and polyballs reduced
Cré emission rates from a chromic acid anodizing tank
by an average of 96.0 percent (94.7, 94,7, 98.5) for
loads in the 100 to 400 ampere range.

If the amperage is omitted from the evaluation of
reduction efficiency (Table 13) results can be
expressed in mg/hour and results how 94,8, 96.2 and
98.5% reduction for an average of 96.5 percent.
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‘ TABLE 13
REDUCTION EFFICIENCY FOR CHROME EMISSIONS USING
M &T'S FUMETROL 101 BASED ON MG/HOUR

=_! Test| Numbers Average Average Reduction Redu%ti(
Emissions Emissions Efficiency Efficienc:
' _ CrT Cré CrT Cré
mg/hr mg/hr 2 ]

AliT- 1 & AMT- 2 Uncontrolled 582 503 - -
A’-IG &| AMT-17 Fumetrol 101 39 45 92.9 91L2
AMT-28 &| AMT-29 Fumetrol 101 w/

' Polybalis 36 ' 26 93.4 94|, 8

1e" um Load

6
AMT- 7 Uncontrolled 721 62 9a.b
AN -19 & AMT-20 Fumetrol igi ) 110 36 84.7
ARF-22 &| AMT-23 Fumetrol w .
Polyballs 39 24 94 .5 96.2

AMT-11 Uncontrolled 2768 2033
AMT=-14 Fumetrol 101 147 69 94.7 96.p
AMT-26 Fumetrol 101 w/

Polyballs 34 30 98.8 98.b

PACIFIC ENVIRONMENTAL SERVICES. INC.
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The field tests were conducted by M.J. Simon and
S.G, Parks. Study direction and report preparation
were under the supervision of M. Dean High, Vice
President of Pacific Environmental Services, Inc.

Approved: MDMM
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1.

2.

4 k)

/l._",. - '\, I' V]
Plant: _ “ioiennetl  fivaise - e e, o

Date: oo o
Source/Sample Number: ST
Vin(sta) = 17.64 Vo ¥ |Phar + (an
3=
Via(std) = 17.64(651«3;5"‘)(:.(,/3 )[( 2l ) (7’5@13.5“
Vm(std) = b9 dsof

Yolume Hater Vapor Collected, Standard Conditions

Vie = _ 2l¢ condensate from impingers and Silica Gel
Vw(sta) = ,04707 Vieo = ez sof

Lel? - sof

Yu(sta)

Percent Moisture, by volunme

Bus = ____Vu(sta) ] (‘-C""" )-.-. RV
Yy std + Ym (8ta) . o
l Y IQ e 7
A
Bys = Pn

Molecular Hﬂgkf. Stack gas
Dry Molecular Wight

Mo = 0,440 (% COz) + 0.320 (% 0z) + 0,280 (%.Nz + % CO)
e = 0.440( == )+ 0.320( 1)+ 0.280( )

Ma = 272 1b/lb-nole

Mo = Ma + Bwa(18-Ma) =( 1* Jo ee- © )

Ma = o : 1b/lb-mole
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Plant: /I' - femasil D L’L"/;(S —Monrevia
Date: AT "
Source/Sample Number: AMT-4

. Stack Gas Velocity Average

Vs (ave) = 85,49 Cp (VAP ) avs,/?n_'. |

v = 85,49(0 «y {CATR (543.2)

s (ave) ( )( ) (,;2%5’3)(30 7 )
Vg (avg) = gib/ - ft/aeo.

. Stack Volumetric Flow Rate, Actual conditions (Stack

Tenperature and Pressure)

Qs = 60 Vs A =60 (57, 4)("’( )
Q = 7¢45 acim

., Stack volumetric £low rate, standard conditions (68e ¥, 29.92

Hg)
Q(eva)s 17,64 Q (1~3ws) Bo =
]

Qete) = 17.54(7’1»4@(1-00:&).( Q‘&’,S’J)
, 543,7 )
Qstd = ¢ qk/ dsofm

., "Isokinetio Variation

%I = v K
. Pa Ve ?n 0 (3(8::}))
= . =y 7N eldA] .
- 00 —( l““(x)( oy )(/:.cqzcﬁ)(é‘l‘ )(1" (;.m)
%1 = /0/-, K :




SAMPLE RECOVERY DATA

Plant: ’”(‘IJMH‘ L\"’l 5
Date: - 25490 -

Sampling Lecation: vamf'?fﬁﬂ; [oot = bomu Do, s
Sample Type: Whed e DA
Run Number: A T '_,/

Sample Box Number: 1A

Clean-up Man: U

Job Numbex: 34
Comments:

FRONT HALF

Filter Number: Age- 22

Description of Filter:

MOISTURE

Impingers - e
Final Volume: S ml S

s . teT _?_

Initial Volume: Tl ml L
Net Volume: - ml y
Total Hy0:

Silica Gel . -
Final Volume: LS g
Initial Volume R g
Net Volume S5, -

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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-t o ot S A o GE an'an = an s o fm e am ' am b

1.

2.

4,

FES -

Plant: A‘!f J_V\W" D.'}ut(r!-— "()u*\/a
Date: i~ AY
Source/Sample Number: ANT-R
Vm(atda) = 17.64 Vn Y P &h
axm
Vin(sva) = 17,64, 27 )(/u?)[("fﬂ ) 413.5{'
- (5679 )
Sy ) ,
Vi(std) = .2 dsof
Volunme HWater Vapor Colleoted, Standard Conditions

o <] .
Vie = [ oondensate from impingers and Silica Gel
Vu(sta) = ,04707 Vie = C. 777 sof
Yi(ota) = L0748 _ sof

Percent HMoisture, by volume

¥ ——— = ( B )- ;?.ﬁfﬁ
Bys 7 stuv+($;diacd) (C7“)+( )
Bys = /-;fg

Molecular Height, Stack gas
Dry Molecular Wight
Me = 0.440 (% COz) + 0.320 (% 0z2) + 0.280 (%.N2 + % CO)

e = 0.440( )+ 0.320( 1)+ 0.280( )
Me = . J4: . 1b/1p-mole
Me = Ma + Bws(18-Ha) =( o )H . - (LR )

Ma o= - lb/lb-mole




Plant: e fompe U Mt{f U‘own./‘a
Date: [=24- M0
Source/Sample Numbers: AT 4.

. Stack Gas Velocity Average

Ve (aveg) = 85.49 Cp (VAP ) E,/'&_.. '
Palls

Vs (avg) = 85. 49 L;;C()(; 174 ) ACTEFE
(3047 )(2587 )

vstave) = 5727 - tt/sec.

. Stack Volumetric Flow Rate, Actual condi.tions (Stack

Tenperature and Pressure)

Qs =60 Vs A = 60 (17/,/',)(7“'@?)

Q = . 79573 aoinm

, Stack volumetric flow rate, standard oondi‘bions (68o B, 29. 92
Hg)
Qeata)= 17,64 Qs (l-8wa) Po

Qstd) = 17, 64(‘7‘JJ ’)(i-(,cw")( "30 ’7)

_—

Qota = A 3 dsofm

., "Isokinetic Variation

%I = K Tg Vmtotd).
Ps Va &n 6 (1-3ws)

0 0945 (v-\'-" 4 )(é( Q*”)

g ;( 2017 )(b7/ )(3“‘3%{)( 0 )(1'9 OG)




' y——
D ———
55 =
@
I SAMPLE RECOVERY DATA
l Plant: MC&“M‘M” /)OUCI //7':'
: . 7
Date: [~ Y ‘40 .
l Sampling Location: OU‘?L/G'?L" /\ow/ Lead - Umr/'-,nfr‘o/:/ﬁ f/
sample Type: Mllyd YIS (L pme '
Run Number: AMT-2
l Sample Box Number: At 2B
Clean-up Man: IDA’K/( $ :
l Job Number: ~q4/4
Comments:
FRONT HALF
_l Filter Number: AmT-2£
i Description of Filter:
MOISTURE
Inpingers : ~
’ Final Volume: /O’ ml ~ ‘_ ml -.‘,‘/‘\ nl
Initial Volume: _ /('(/ ml iy ml- s ml
' Net Volume: [ ml [ nl . nl
Total Hy0: @./
Silica Gel L0
I Final Volume: C Q£\ ‘7 g g g
Initial Volume 6510 g g — g
I Net Volume {7 g g (/5 & g
, —
Total Moisture:
' Description of Impinger Catch:

—_— PACIFIC ZNVIRONMENTAL SERVICES, iNC.
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] R o an oh

1,

2.

4,

A y , 3
Plant: ‘4-"[.‘ /)-.7 ﬂr\{;/’/ //) Lehre - bevi ey A
Date: /-5 -4C T
Source/Sample Number: AT -y

Yo(ataq)

17.64 Vo Y |Pbar + (an
ety

Via(sta)

17.64 ((;1;?35'7)(1' o 3)[(30-07)4- (/8 13, s)]
- (5¢27)

Ymo(sta)

Volume Water Vapor Collected, Standard Conditions

Vie = __3.8 condensate from impingers and Silica Gel
. 04707 V1o = Q74 sof

Vi(atd) = C.(79 - gof

Va(sta)

Percent Moisture, by volume

Bus = Vu(atd) = G 74 )= C, CCo
Yu std + Ym (eta) (5[74} (Y
o
BH; = _Q_;O’ Z‘;

Molecular Hb@kf. Stack gas
Dry Molecular Wight

Ma = 0,440 (% COz) + 0.320 (% Oz) + 0,280 (%.N2 + % CO)
Me = 0. 440( ")+ 0.320( )+ 0.280( )

o = 24.L_ 16/1p-mole

Ho = Mo + Swe (18=Ma) =( 20 Je( o )te- 270)

M3 1b/lb=-rtole




g--
Plant: _ - foane it Deviles = Moy
Date: - A g
Source/Samp]e Number: AMT-4/

. Stack Gas Velocity Average

Vs(ave) = 85.49 Cp (VAP )aval/'!l_.. |
Palls

85.49()5Y ) .0244) ’/c 4’;’(72»7
017 %‘Z

67 7 - £t/aeo.

Vs (ave)

Vg(aveg)

. Stack Volumetric Flow Rate, Aotual conditions (Stack

Tenperature and Pressure)

Qs = 60 Vs A = 60 69279(7'11. )
Q = - 76'57_3 acfn '

. Stack volumetric £low rate, standard conditions (68e B, 29,92

Hg) |
Q(eta)s 17.64 Qo (1-3wa) %9,=

[
aisrar = 17.64(7553)(4 e 2047)

- (5373
Qotd = i7/é{> dsofm )

, 'Isokinetic Yariation

%1 = v -
Ps Va An © (3(1?a)j
= 0, 0945 )7/ 2.3\ (:7/
?M”)(‘” 7)o N2003)
%1 = Tt




SAMPLE RECOVERY DATA

(n

Plant: /l fc;Ai‘nn (il -’(\"-*"f.:i_:a

Date: ’ [~ L

Sampling Location: _ Crogwhallol - puwiiia ol
Sample Type: AR T ey ,
Run Number: AsTe o

Sample Box Number: /)2

Clean-up Man: i s

Job Number: Y

Comments:

FRONT HALP

Filter Number: Aol

Description of Filter:

MOISTURE

Impingers

Final Volume: ml ml 7 ml
Initial Volume: 100 nl i ml- ml
Net Volume: e ml - ml + ml
Total Hy0: ~£
Silica Gel

Final Volume: - g g
Initial Volume % 3.5 g g —— g
Net Volume oz g g i J—-,?,f"‘l S g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.
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.

1,

. Yolume HWater Vapor Collected, 8tandard Conditions

FES -

Plant: L /v‘ I‘-r“ff/ t‘-Tj‘.'* i 7] 1Y
Date: -5 77 .
Source/Sample Number: AT -5

Ym(ata)

17.64 Vo Y [Pbar + (L;HMS 6)]
To

Vis(ava) = 17.64 @‘/@%X LH [@0‘/ 3.7

\u
l_:'

Ym(ata)

LA 434 dsm‘

Vie = _ 3%  oondensate from impingers and Silica Gel
Yu(std) = ,04707 Vio = c.!17 sof
Yi(sta) = cCl79 [ o34

Percent Moisture, by volume

Bus = _____VYu(sta) = 671 )= Lt
Vi svd * Vm (0td) ([31‘7‘(’)4'(&}«‘1;.?&:'
N o O
Byg = R

Holecular Heigl\'i'. Stack gas
Dry Molecular Wight

Ma = 0.440 (% COz) + 0,320 (% 0z) + 0,280 (%.Nz + % CO)
Ma = 0. 440( ‘) o.sz0( 1)+ 0.280( )

Ma = =4.C__ 1lb/lp-mole

Mg = Ha + Bwa(lS-Md) =( S )*( o _‘-)(18- = )

My o= L lb/lb-mole




. St..% Gas Veloclty Average

. Stack Volumetric Flow Rate, Actual Gonditions (Stack

' Hg)

., "Isokinetioc Variation

FES -
Plants ___ Abrdipnes’ f)ovikes Monoyit
Date: 37 -
Source/Sample Number: Aur-s

Ye(avg) = 85.49 Cp (VA'P )av '!:l.._ .

¥ Palls
£ (avg) = 85.49(6‘.3%)( 1037 ) ’{Bgls;ﬁs%ng:r?)

Vg .avg) s %'/0 - £t/8e0,

Te..perature and Pressure)
Q: = 60 Vo & = 60 (55.)(" ()2 )
@ - 767 aotn |

S -ck volumetric £low rate, standard conditions (68° F, 29.92

Q...d4)= 17.64 Qs (1-8wa) 2§ s
To

Loay = 17.64(767 L -co3 ( ’30./7)
Q...1) = 17 _.i4( X )W
Qu.d = /S/O dsofm

%I = K Ta_¥Ymiotd).
Po Vo An © (1-%ws)

0. 00as {712 e .
. 007 VSl Jpeassi 60 L oce3)
W{T %)( et 60 N3-0003)

L1

%7




SAMPLE RECOVERY DATA

Plant: Aﬂrf%nwvﬂ AT

‘ T
A=

Date: ;"
/

[ H N i, ;
Sampling Location: Uncpntreilboe  2diiv- Lpre

Sample Type: LG Choaws

Run Number: P AT -5
Sample Box Number: ,;”2

Clean=-up Man: FALKS

Job Number: 3 G yd

Comments:

FRONT HALF

Filter Number: 6@ dpa-5F

Description of Filter:

MOISTURE

Impingers -
Final Volume: nl

ml

Initial Volume: TArS nl U

Net Volume: i ml s

nl

ml

ml

Total HyO:

Silica Gel
Final Volume: g

Initial Volume 79, g

Net Volume B L

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: : o La e

Date:

Sampling Location:

Sample Type:

Run Number: T e RN

Sample Box Number:

Clean-up Man:

Job Number:

Comments:

FRONT HALP

Filter Number:

Description of Filter:

MOISTURE

Impingers ' e :
Pinal Volume: ml ' ml ml
Initial Volume: ml Lo mi ml
Net Volume: ' ol -\ nl nl
Total H,O:

Silica Gel
Final Volune: ' g g g
Initial Volume . g g g
Net Volume g g g

Total Meisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,
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— BES

P1 ant: /l/{‘/“ ‘{.\_"‘\)\f)[) \ﬂ\ i m/clq MG ‘\V‘CVI
<
AT ‘7 - B

Date: AT
Source/Sample Number:

1, Ym(atrd) = 17.64 Va Y ‘."bar ; (AHM‘! e_)_.k
]

275¢), (4.3

~(5%F )

47.84( N3 )

Via(atd)

Vio(atd)

gtandard conditions

Yolunme Hater Vapol Colleoted.
Vie = ‘/ oondensate £ron impingers and Silica Gel
0. 202

04707 Vie = __________-

Yy(atd) = ___f/ 202 . sof

3, Percenv Hoisature, py volume _
Bye Vi (8t8) e 0.3 )= — o e
sea ¥ Ym (o) (6. 457

] 0.5 h

Bys =

S Vy(sta) = oo

gtack g3

4, Molecular Heigh'\' ,

=
%
1






SAMPLE 'RECOVERY DATA

. "
A/‘C &”\V\P (/ I,)\‘ v'(..-'.’flﬁ

pate: ___ —t o, i-59-90
campling Location: I }V\(o‘a»'l'vvl'(,;-'.‘- [-l(‘cJaA___/;ijl '

gsample TyPpe: 1/.94 (—Amrw'-
A/Vrr—-7

Run NumbeI: ___ .
=& IR

plant:

Clean-up Man:
Job Number:

Comments:

FRONT HALF
Filter Number: A"”'\-T’7F . —

Description of FilBer: |

MOISTURE _

Impingers — ' ,
Final Volume: /. zl I~ Bl 477 . ml
Initial Volume: LG ml 100 IR .

Net Volume: I L, A, +.2 ¥
Total #y0: _ . g/
&3 /
silica Gel ;o , A
Final Volume: ‘1'6"‘797L g . | _______..-—z
(33K s g *Y

initial Volume

Net Volume ; .
rotal Moisture: “. D -
pescription of Impinger Catch: L
o ___//’
f——

4__—__—-_-_-—-'-.-—-—-_
PACIFIC ENVIRONMENTAL SERVICES, INC.
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T | e 7
i G\-\ Pl \_
-
2E) k> 2% | 7 i7 7 i W
R A% Py t§ 7 vl L] —wd
7 £L 1.5 T L 7 =& ic
i h> < Vi 7 9%kt 6
L5 Py o AL Il 7 SN z
235 A L | VL /=4 u
7 3 V. AR WY AT o
iz 2% A Kel/ i /B as U 34 T
By . CZ Ve | T | 39 ; 7 X & Ty @
Ly " L 28 YA WA WA / 2 7§ 7 iV s
U7 nf > T b | TR V7 17 LTCT9 | 525, 7 8 =1 v &
7 Y _| & T3 | oZ el lee ] ce | 07 Iole V77159 d= T 3V z
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Plant: Mefawell Dovalis— Monvovia
Date: RV d -
Source/Sample Number: ImT- &

1. Ym(aty)

“To

17.64 Va Y [v +_(an ]

Yia(avd)

17, 64(JZ 5'/'(3)( /,(:13)[(»?45{):, X e)]
| - (16 )
3¢ 928 asof |

Vim(atd)

2. Volume Water Vapor Collected, Standard Conditions

Va(sta) = ,04707 Vie = (5‘;264 sof
(267 ot

u

Yu(ata)

3, Percent Moisture, by volume

Bys = . _Vu(atd) s (0}?@‘{ /= _(._21_(“07
Vi sta + VYm (8¢0d) (0-‘51@4)...(%%)

. 7 70

Byg =

4. Molecular Weight, Stack gas
Dry Molecular Wight
Ma = 0,440 (% COz) + 0.320 (% 0z) + 0.280 (%.N2 + % CO)
i = o.ae0( )+ 0.320( 1)+ 0.280( )
Ma = . AL 1b/lb-mole

Mg = Ha + BWa(lB:Md) =( oL )+( 00T )(18- Sal )

My = ';\‘Q "q' >~ 1b/lb-mole

|

i

i

®

i

i

|

I |
' Vie = 9.6 condensate f£rom impingers and Silica Gel
I |

|

i

|

i

|

L




. Stack Gas Velocity Average

. Stack Volumebtric Flow Rate, Actual COnditions (Stack

. Stack volumetrio f£low rate, standard oondi'b.tonp (680 B, 29.92 |

. ‘Isokinetic Variation

1
PES
Plant: /. o / / L O R
Date: | =3 410 /
Source/Sampie Number: AunT-¢

Vs(avg) = 85.49 Op (\/B_P-) avz,/‘!.s.._ |
Pa s
85. 49(L<’L )(,@,’17/ ’{; o8y

(3¢.92)
6‘%*; - £tlaeo.

Vs (ave)

Vg (avg)

Tepperature and Pressure)

Qs =60 Vs A =60 {55.2)(* % )
Q = . 70)3 _ actm

Hg)

Q(ata)= 17,64 Qo (1-8Wa) ;..9 =
]

Q(atd) = 17.64(’,76%)(1-(30‘-/)( Z )

5250 )

Qsta = 74[)2 dsofm

%L = K Tg Vm(etd) e
Ps Va An 0 (1-3wa)

. 5, 75{ (’\& ”;ﬁ
%l = C?C, (

i




l ¥ J ]
- —
[={=2
o
SAMPLE RECOVERY DATA
' Plant: "AAChb'Ar\P I/ &vq/(ﬁ
Dates e T A
I Sampling Location: L m‘ﬁ..x"f'rt Ue(/ - Hinh ku[
Sample Type: 428 (Chirwe '
l Run Number: Ami-%
Sample Box Number: Qﬂ
Clean=up Man: /—‘"‘u"r‘(§
l Job Number: g4
l Comments:
FRONT HALFP
l Filter Number: AMT-5F
o Description of Filter:
l MO1ISTURE
Impingers . ‘ ) ,
' Final Volume: Wl 7t m (21 ml ! ml
Initial Volume: 18 ml (00 ml % ml
I Net Volunme: -4 ml Q.’ nl = | : ml
Total Hy0: -
I Silica Gel (7"‘[}‘.% .
Final Volume: g q g
' Initial Volume (SR 3 g g - g
Net Volume e g g (4 g
Total Meisture:
l Description of Impinger Catzh:

FACIFIC ENVIRONMENTAL SERVICES, INC,

L e




SAMPLE RECOVERY DATA

Plant: /wr /).fnnrf'// /J‘('.;:‘:/';/fiq
Date: ‘F&ﬁﬁ‘ I'*.'-'.)Cl’q-c

Sampling Location: F\/Lw k

Sample Type: . 43235 Chrepo

Run Number: AT -4

Sample Box Number: B o

Clean-up Man: PARKS

Job Numberzr: »F 4]

Comments:

FRONT HALF

Filter Number: A -9F

Description of Filter:

MOISTURE

Impingers . .
Final Volume: 0o ml 1

-

ml

Initial Volume: e nl iCL

Net Volume: kS ml <

ml &

Total H50:

Silica Gel
Final Volume:

Initial Volume g

Net Volume L g

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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1.

3.

— BES -

Plant: Me Donelt ﬁouo(as . Mowey.a

Date: /- 7(-4¢ /
Source/Sample Number: Amr - [
Ym(ate) = 17.64 Vm Y [P + (N ]
5
Via(ata) = 17.64(37.537)(1.013)[(%‘15‘/)4- ("3’-4/ /13451)]
(5415 )

Vm(std) s %’/é/(” dsof

Volume Hater Vapor Colleoted, Standard Conditions

Vie = 9.2 condensate from impingers and Silica Gel
Vi(sta) = ,04707 Vie = 0.4 sof
Vy(std) = 0244~ sof

Percent Moisture, by volunme

Bws = ____ Vu(std) s 0294 )= .o/
Vi ate + Vm (ovd) (O,")'q'cf) 56146 )

Byg = c7 CZ)

Holecular Waigk‘l‘. Stack gas
Dry Molecularlwight
Ma = 0,440 (% COz) + 0,320 (X 0z) + 0.280 (%.N3 + % CO)

he = 0.420( ")+ 0.320( 1)+ 0.280( )
Ma = 24.0___ 1b/1p-mole
Mo = Ma + Bwe (18-a) =( 290 )+( "o )(13- e )

DR 1b/lb-wole

. ma e PTATAPITYRRINITLITA) Ay S ™

Ms




E=S —

Plant: M Bowel | Dpooles - Nenoyin
Date: /—~3(-40 '
Source/Sample Number: AnT=/0

5. Stack Gas Velocity Average

Ys(ave) = 85.49 Cp (VAP )av .&_ .
’ Pslls

85, 49(0.5¢ | 1029 )%9;;53?;;/)

Vglavg) = 55/;'1 - ft/seo.

Ys(ave)

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

a = 60 Vo &= 60 (52)(1(2D?)
@ = _7el¥ acin |

7. 3t?ck volumetzic £low rate, standard conditions (6%° B, 29,92
g | .

Q(sta)s 17,64 Qo (1-3wa) ; =
)

Queray = 17.64(71 )(1-0:;07)( 2944)

i 5}2?.5")

Qotd = 7439 dsofm

8. 'Isokinetic Variation

%I = K To Ymintd).
Ps Vo An 6 (1-83ws)

- 0.0945 (5%;‘5.)(‘3@/-‘/6) ,
\ —(0,2“# )(5'5’.9 )e_.ccwcb‘f)bé )(1'0,00‘7)
R " |




SAMPLE RECOVERY DATA

Plant: - Lougte

Date: %}, - :1‘3’"?0

Sampling Location: Cutles - //:‘f:/« Lotd ~ Additiye
Sample Type: Y435 (oo

Run Number: AntT - it
Sample Box Number: -

Clean-up Man: PARES

Job Number: ~q4q

Commants:

FRONT HALF

f‘il ter Number:

Description of Filter:

MOISTURE

Impingers
Pinal Volume: - " ml

ml

Initial Volume: ' ml L

Net Volunme: +2f ml -<

ol 7/

Total Hy0:

I

Silica Gel ;
Final Volune: : g

Initial Volume g

Net Volume 5.3 g

Total Moisture:

Description of Impinger Catz=h:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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i,

2.

3.

4.

Plant
Date:

I 2 ' .
--'A/L\;&rm:’ / { [’C“u‘(/ /&G "’/‘"" Crve A

i-3i-¢0

Source/Sample Number: _ AA T~/

Ym(ata) = 17.64 Vm Y [P + (aH ]

X
Yia(sta) = 17,64 ”;7,56"/X[OI3)[(Q7'5°/)# (3:5"//13.6)]
Vio(ata) = _ 32,993 dsof

Yolume Hater Vapor Colleoted, Standard Conditions

EZE

Vie = +4 condensate from impingers and Silica Gel
Yu(sta) = ,04707 Vieo = 0,793 sof
Vu(std) = Q 93 soi

Percent Hoisture, by volumq

Byg

Bys

—VH(atd) = 0.143 )._.._ 00059
Yy std * Ym (ota) (0‘{43.)‘_(35%9‘ _
05 %

Molecular Haiglﬁ'. Stack gas
Dry Holecular Hight

Ma
ta
Ma =

Hs

0.440 (% COz) + 0,320 (% 0z) + 0,280 (%.Nz + % CO)

0.400( ) 0.3zo( i)+ o0.280( )
290 _ 1b/1p-nole

He + Bwe (18-Ha) =( 190 )+( 0 )(15.. 9.8

Bl

LEL TR T T, Sy




"

Non ; .
Plant: Lhe fp )'u\(/"/ﬁ [:.*,,l,.;;[&f-,' /!:{L",V-{"C\f A
Dates ___ I-L=C —
Source/Sample Numbers: AT

., St..%x Gas Veloclity Average

Ve (aveg) = 85.49 Cp (\/EP—) avg,/:p_ '
: Pslls
¢ (ave) = 85,4909y N 1029 "/(6'3'-'/.4/ )
ay @ )( ) (,}q."ﬂ/)(j'ﬁ,ﬁé )
Yg.avg) = _é%a - ft/aeo.

. Stack Volumetric Flow Rate, Actual Conditions (Stack

Te..oerature and Pressure) .
Q=60 Vs & =60 (%.2)(~(2)")

@ - 767 acZnm
. ?{ -ck  volumetric flow rate, standard conditions (8o B, 29.92
g) .
Q...a)= 17,64 Qo (1-3%s) B9 =
Te
L . AQG

Q..va) = 17.64(71;5/ )(:L-o.oc_‘}). 70_,,4)

534 4 )
Qu.ed = 727 dsofm

, ‘I=okinetic Variation

%I = K Tg Yntotd).
Ps Vo 4n © (1-8ws)

0. 0945 (“.*"54&4 )(;éqa;z)
) ‘,—(Lf”?.‘/f 1593 )(-34. Joore J(i-oo )

qqy =

u

%7 =




SAMPLE RECOVERY DATA

Plant: /:"A‘(.J&v‘el( Dupg = Vewrovia
Date: .

Sampling Location: Ot - High L_ggﬁd - Ada'ﬁﬁuf

Sample Type: (s Chogat ;
Run Number: Lo it

Sample Box Number:

Clean-up Man: 2 Y

Job Number: i

Comments:

FRONT HALF

Filter Number: AMT-]IF

Description of Filter: ( /'\-”a.,,'

MOISTURE

Impingers . o
FPinal Volums: nl R nl

Initial Volume: ' ml S ml-

Net Volume: f'.9-l-2 ml ey ml

N
-

Total E20:

PRE

|

Silica Gel e
Final Volume: ‘ .9 " g

Initial Volume STkt

Net Volume G‘dﬁ'; l\ g -

e
Total Moisture: (‘7‘-5". /)
e

Description of Impinger Catsh:

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Plant: o lonell [roidis

Date: dﬁiﬁ—f70 !

Sampling Location: B/a.ni(

Sample Type: Q/\_f'f-“v“ff
Run Number: S

Sample Box Number:

Clean-up Man: 5’. Y

Job Number: > L('C(

Comments:

FRONT HALF

f':llte.: Number:

Description of Filter:

MOISTURE

Impingers
Final Volume: ml

Initial Volume: s ml

Net Volume: ml

Total Ha0:

ml

nl

EEER

Silica Gel
Final Volume: ' g

Initial Volume ' g

Net Volume g

Total Moisture:

Description of Impinger Catch:

SACIFIC ENVIRONMENTAL SERVICES. INC.




PACIFIC ENVIRONMENTAL SERVICES. INC.
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BES

Plant: J(C _D(‘ AR // /:i"‘uﬁ/t':'"w = bﬁr‘w rid
Date: 2-1-40 ’ -
Source/Sample Number: AT =13

1. Ym(sta) 17.64 Vm Y [P * t';H ]
o

Vio(atd)

17.64(37¢55 )10 ,g)[(ﬂiﬁ 7) (4035 e)]
- (5v4)
oy = _ 3ET9 dsof

2. Yolume Water Vapor Collected, Standard Conditions
Vie = _78.9 condensate from impingers and Silica Gel
Yu(sta) = ,04707 Vie = o419 sol
Vu(atd) = 0419 - gof

3. Percent Hoisture, by volume

Bus = _____ Vu(std) = lows )e _0.0i1 R
Yq std + Vm (otd) (OH/‘{)+(3(=.€4"/)
Byus = A 370

4, Molecular Nﬂgkf. Stack gas
Dry Molecular Hight
Ma = 0.440 (% COz) + 0,320 (% Oz) + 0.280 (%,Na2 + % CO)

me = 0.440( )+ 0.320( )+ 0.260( )
Ma = 290 1b/1b-mole
Me = He + Bwe (18-Ha) =( 230 )#{(acil Y18-290 )

L]

TR AL 1b/1b-mole

agmrEim PUUVIRAULIELITY *emyrarg e

Ha




-
;555 -
Plant: /MC P! O % - AT/
Date: NN
Source/Sample Numbers: AT =124

. Stack Gas Velocity Average

Vs (aveg) = 85.49 Cp (\/AP )av T __
Palls

85.49((4‘;3’(/)((‘06/’ ) m) '_
2966 (.25,

1

Vs (ave) =
Vg(avg) = 59.3 ~ ft/se0.,

. Stack Volumetric Flow Rate, Actual conditions (Stack

Temperature and Pressure)

Qs = 60 Vo A = 60 (64:3,)(;76‘{5). )
Q = 776X aofn '

, Stack volumetric £low rate, standard oondition_s (68° F, 29.92

Hg)

Q(ata)s 17.64 Qo (1-8ws) Bo 3
9

Q(sta) = 17.64(7'76-9)(1-0,011)( ;n;g‘-j))
Qsta = T60Y  gsetm

, 'Isokinetic Variation

%L = K

Tg Vmigtd).
Po Va (A;ﬁ; ;]).(3:;/)/)
0. 0945 _(;Wi) 5-“ )(;W) % )(1—0o, )

"/‘.

%l =




SAMPLE RECOVERY DATA

Plant: / : (( ’(( m\r‘/( [Cf."(,l"-! /4..)" '_A/rﬂ"/l iV A4

4

Date: .g'“' /‘ J,/,

Sampling Location: (o‘n‘ﬁ-d/&'&/ /\gw Londd
Sample Type: UIA C/m'mf’ '

Run Number: At~ 13

I2)
Sample Box Number: AR
Clean~up Man: ﬁtr kf,
Job Number: ﬁ 2(’74q
Commants:
FRONT HALF
E‘ilter Nurmber: Af MT" /3{:_

Description of Filter:

Total Moisture:

MOISTORE

Inmpingers
Final Volume: ar; ml / / / nl 8] ml
Initial Volume: __ JOC ml [0 nl 2 wl
Net Volume: -1 ml 4+ =l O : ml
Total Hy0: Gy

Silica Gel
Final Volupe: (7702 ) L/ g g g9
Initial Volume %é 4,5 q g e g9
Net Voluze (7‘ q/ g g (4" %"([/ g

‘\‘..__.-""_

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES

P.l ant: A'lf n‘ i i ﬂ ;o !(\ 5 'UV(E AR A
Date: -1 —ar -
Source/Sample Number: 4 iiT-

1, Ym(sta)

17.64 Vm Y [Pbar + @/13.6)]
X

Yi(sta) = 17, 64(;_‘%,32_;196 X s ,1)[(:“757)4- ( Y13, Bﬂ
g (6#?%‘)

3729

Vin(std) eyl dsof

2. Yolume Water Vapor Colleoted, Standard COhd:Lt-ions

oo
{4 ™

Vie = S condensate from impingers and Silica Gel
Va(sta) = ,04707 Vie = 'Q'?’""ﬁ sof
VYu(std) = _ (J.ORS  aos

3. Percent Moisture, by volume

Bus = . Vu(atd) = =
Vi std + VYm (0td) (_L. '3,})_4')

4. Molecular Height, Stack gas
Dry Molecular Hight

Ma = 0.440 (% COz) + 0.320 (% O3) + 0.280 (%.Nz + % CO)
e = 0.440( " )¥ 0.320( 1)+ 0.280( )

Ha = 1b/lb-mole

fo x Ha v b (18-te) ) e )

- oWy




g;l..i
Plant: bky\ AL = Aot
Date: AL R '
Source/Sample Number: A\xr-ﬂ/

, St..% Gas Velocity Average

Ve (ave)

85.49 Cp (VAP ) “VE'/&___'
Y Palls
35, 49( ¢ [ 102 ) ,{c TN
4l

;%WX%ﬁ)

Stave)

Vs \aveg) = CSK{ d ft/&ﬂOo

, Stack Volumetri¢c Flow Rate, Aotual conditions (8tack

Te..oerature and Pressure)

Q =60 Vs 4 = 60 (%’"‘)(”(’%72 )

Q; = '7V'i7 acin

g -ck volumetric flow rate. standard oonditions (68° F, 29,92

. Hg‘)

Q..va)= 17.64 Q (1-8wa) Bo S
To

Qiisd) 3 1T, 64'}"’“)1'“%" ( ;2?67)
4) l | (@ ( L(1§5§—-7
7O

Qsed = S0 T dsofn

, ‘Isokinetic Variation

%> = K Tg Vmtotd).
Po Vs An 0 (1-3vs)

0. 0945 (433 )z7.5¢)
(#2960 - ul.)(hw )(3(/) (1= cq)

%T = ‘717 A




SAMPLE RECOVERY DATA

Plant: /M( _’lc 3 y\ﬁ/( y:bbﬁ /‘U “Mow POV A

Date: 51"" / - 4/)

Sampling Location: (o ntrg //(P‘&'{ Low foad

Sample Type: ©UAH Cm '

Run Number: AM T~ /‘Il
Sample Box Number: 43
Clean-up Man: ﬁlrk%

Job Number: ﬁ (36;;/q
Comments:

FRONT HALF

AMT-J4F

Filter Number:

Description of Filter:

MOISTURE

Impingers C: . f
Final Volume: / O ml 3{9 nl i ml
Initial Volume: /00 ml /00 ml G ml
Net Volume: —+( ol —~ /8 ml = nl
Total H,0: w

Silica Gel
Final Volume: t'd’)& .O g g g
Initial Volume é‘ L/j. / g g /"7"""‘*__: )
Net Volume /5’-0/ g ("" A,‘]/ g

Total Moisture:

Description of Impinger Catch:

FACIFIC ENVIRONMENTAL SERVICES. INC.




SAMPLE RECOVERY DATA

Plant: /i (( _"-‘((’. \,\!'\f*/( ‘DG’(,\:’J /4_} FW\M/_‘O‘/:&

Date: _.g:/' 4/)

Sampling Location: CG n‘{‘r-ol/@'ﬂ( ,(@ o Aoaa(

Sample Type: AL Chrene

Run Number: AM T~ g A ’d/wk
Sample Box Number: &B

Clean-up Man: ﬁxr‘kS

Job Number: ‘ﬁ gq‘/q

Comments:

FRONT HALF

Filter Number:- A( MT = /5F

Description of Filter:

MOISTURE

Inpingers
Final Volume: 100 ml 00 mnl ol
Initial Volume: 100 ml 00 ol ml
Net Volume: 8 nl N =l nl
Total HzO:

silica Gel .
Final Volume: 60)20 g - | q
Initial Volume (XL g g g
Net Volume q -] 9

Total Moisture:

Description of Impinger Catch:

aa ~EIC ENVIRONMENTAL SERVICES, INC.




PACIFIC ENVIRONMENTAL SEAVICES. INC.

/
u 7
i W
/
h /
/
- ~ N
ik Jad TN P So(H B e G LEG] T8 %% | w
A /
_ . IR QDB 1 T X 79
Vi 27 & £f2 P/ | Je § < /b Q) VALY IR AL Y
7 ) j34 ch VSTt 30 | X e3) | G FEF [T 7 ke =+
v & x4 cl LT 26 | bF S7] £ oK I A (3
o2 2l K - | 05 | T & 7 -
O3 w5 S lL i I Q') i 7 307 71E maw
72 YA 5g % 7 | =& | €% 7] w7 38] i
\d\\ﬂ A L Jkan LY \ w» ¥ .c QY s W .w._q = m\
7 ol e £ & 7 & £ </ Ly \ b
A 2B Y % 52 | A | b& 2 7T 5 Y
&5 ué (5 S T e e [(M¥i —JsCi 7 3 v
59 Y €3 €3 STVIe | 7€ WA LST | SAT T & v_
s A €L o 7 N S A2 et | T T O 3y
3o 3, “dwaglby cug|" .. uy, Jdo. |1enioy[paigesq| o*H *uj 33 { a}| (WR010 / (ujm) | Iequng
-dwog | 293114 [wnnoeafa, (7 Orplde ¢ 9n)| (5z)| oGT ur (ne) |(%av) peon| Batpeeu {imoy-pzys femrr | auyed
12buid| dway, xog] dung 33TIND 3JoquI *duar| tejIueze3lia &3 oo1ea {3938H BED owpl / Bujptdues|ssizaaval
-ny a1duesg *dual I938H 8wD AlQ [ov3ys)*eaag 9513120 o1/
' < lnm-l oy xoQ REALD Dds
YN ¥oay) yeey uaww_o 388L 3804 anofer jujold 961IIARIY 83INUIH + A1oag vieqg (1Y piodsy puw pead
A A99UD yed1 0314 I89% 1803 30 o3INwOYdSs YN AOSYD RVl JeBIQ I62IB1J
by *uy , {7 8 w3 D = 938y Ye¥] I8AL IBOJ NE) di] 49 100 S mard ¥OOYD el 0TI 3823014
e dg esusiajey NS OJU..F 64 *ug ./ 8 w3d T7J = ajvy yes] 3801l
.ﬁ_w bugi1as xog 1aqwvop ) VRIS (9)roquni 203113
W«\Qw\ sUwey 13394 -3 _ T .u.: aansesig oyiels
77 103083 3 = [ 1y ®anss213 djIauwoleq
%b.\ 8y 1038 < il  eamuizaduss Juajquy
) 2aquny XxXog I939H mMat14 .wu‘_Sm?. aoyeaedp
VN /s jnopeay -dusg 37 -V Jaquiny uny
o'V % '3Injojoy pounssy OIS GiAIv odl ) ad&3 oydues
(o  SL'@ Y¥Ivvig 3 °N *d°1 ST2Z0N Aoy LS 1I31LEQ uojieool Guprduwes
- i 4 "ON *G°1 °qnL 30314 Dk s3eq.
[o2t-¢ SGa|vwivis revt] S5k adiy pue ybudy sqoig v A0y VoW WE.\._.JOQ 7YV O Iueld
7 VIva a13a1a




1,

2.

4,

Plant: _ Vieibaili /byl - Monve vin
Date: N ' _
Source/Sample Number: AT (b
Vin(sta) = 17.64 Vo Y |Phar + (an
o

Vi(sta) = 17.64('1—53’?(3)(;_.51?,)[(3?9/);- (3.(03/13,6)]
| - (548)

35 Y19 4sef

Yr(atd)

Volume Hater Vapor Colleoted, Standard Conditions

Vie = __2. 0 condensate from impingers and Silica Gel
Yu(ste) = ,04707 YVio = ﬁ.’/ sof
Nl

Ya(eta)

sof

. Percent Moisture, by voluma

Byug = Vu(std) = __( 0. )-_- 0. 0C3
Yy gta * Ym (eta) (G”{)4{quﬁ)
Bys = A

Holecular Weight, Stack gas
Dry Holecular Hight

Me = 0.440 (% CO2) + 0.320 (% 0z) + 0,280 (%.N2 + % CO)
Ha = 0,440( ')+ 0.320( :)+ 0.280( )

Ma = 0 1b/lb-nole

Ma = Ma + Bwas (18-ta) =(‘.ﬁ""" )+( DR )(18- N )

- N T% /T Yo res 1T o




. Stack Gas Veloocity Average

. Stack Volumetric Flow Rate, Actual Conditions (Stack

. Stack volunetric £low rate, standard oondit:!.ons (680 F, 29.82

. I8 okinetio Variation

F‘ﬁ'

Plant: Mefinvil Digis - Vi
Date: == A~3-40 ‘ _
Source/Sample Number: AT

Vs (ave) = 85.49 Cp (VA'P )av (N
¥ Falls
Vs (aver = 85,490 <y N ic ) ’/: =
30.86 )(2¢.17)
Vs (avg) = 3.1 - £t/sec.

Tenperature and Pressure)
Q= 7rld acfm

Hg)
Q(sta)s 17,64 Qo (1-8%wa) Bp =
Te
Q(std) = 17.64('70/*;4 )(1-0:'033),( 3¢C.01 ))
535,
Qstd = 6eY _dso.fm‘ ‘

%I = K To Vmeoed)
Pa Vo An © (1-5wa)

 0.0945 {22 ?55"7)

NS 8 e e oy

%1 = ®
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SAMPLE RBECOVERY DATA

Plant: Al ll  Dnrifis - Aic’v-rop?q

Date: . '

Sampling Location: Crfw'?if‘bf é*t(l — L_:QL/ Zmu,/

Sample Type: Y5 C Arome .
Run Number: AATT= /(-

Sample Box Number: o

Clean-up Man: /&rﬁﬁ

Job Number: 2149

Comments:

FRONT HALP

?11 ter Number:

Description of Filter:

MOISTURE
Impingers / .
Final Volume: K nl ree ml / ml
e “)
Initial Volume: ml X mi ¢ ml
Net Volume: ~ (s nl C ml /] ml
Total H,0: >
Silica Gel ~
Final Volume: CEO0 g g q
Initial Volunme g g g
Net Volume 7.3 g g k%;/ g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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—BES —

Plant: %c.boNNEL.\_ DouatAD - Moa ReVA
Date: -2-—Jo
Source/Sample Number: __ AMTY— 17

' Vm(atd) s 17064 Vm Y [P . A‘H ]
Pbar + (8H/13.6) o
Via(ata) = 17.64(36.'75'?)(1.0\5)[(37'75)4- (3"25}15.6);l
(ss15 )
Vo(sta) = _ o> @0% dsof

. Volume Hater Vapor Collected, Standard Conditions

Vie = __ 6. % condensate from impingers and Silioca Gel
Yu(ata) = , 04707 Vio = 0.301 % sof
Vu(sta) = O 20\ sof

. Percent Moisture, by volune
(o.'so\ )= 0. 00%3%

Bys = Wﬁ%:’,\“ﬂtd) =(O-3”|)+(35"&)
Bus = 0.8 %

. Holecular Height, Stack gas

Dry HMolecular Hight

He = 0.440 (% COz) + 0,320 (X Oz) + 0.280 (%,Nz + % CO)
e = 0.400( — ")+ 0.320( — 1)+ 0.280( — )

Ma = __Moe 2.8 1b/lb-mole

Ms
Ha

i

e + Bwa (18-Ha) =( 29,0 J#( 0,008 18- 2T )
2% ,q;{ [ lb/1lb-wole '

u

PACIFIC ENVIRONMENTAL SERVICES, INC.




Plant: __ Mc.DoNNEL. DovgLas ;MOAJROV\A
Date: __2-2~Jo
Source/Sample Number: __AamT- 17T

5. Stack Gas Velooity Average

Vs (ave) = 85.49 Cp (\/KP_) avz'/.!p_ '
Palls
Vs (avg) = 85,49 o;aq—)(l. R PAR RN
( Df ) ’(30'059(2?.7')
Vg(avg) = 5‘1,‘35- - £t/8e0,

6. Stack Volumetric Flow Rate, Actual Conditions (Staok
Temperature and Pressure)

Qs = 60 Vs A = 60 5‘175)(@2},,

Q = 34T aofm
7. %ta)ack volunetrio £low rate, a‘oandard oond:!.tions (68 B, 29. 92
8 .
Q(ﬂtd)" 17.64 Qo (1-8wa) %9 s

Quovay = 17.64(1%7) i-ro%-) 30031 )
(s%. )

Qoea = 1,636 dsofm’

Y

8. ‘Isokin_et.io Variation

%l = v td).’
Ps Va An O (1-8ws)
. 0.0945 | 53¢ 5.0 .
Toost o115 N6 -
| %l = 1*3 % ¢ ‘
roet 2ot
105903\5'6

-




SAMPLE RECOVERY DATA

t
Plant: /] I /}*«-xilf/,/ [\-f\(_-:;l//:( - /Z'ﬁw-ﬂuﬂ

Date:

$75  Low Lesd - @trelled

Sampling Location:
L/,;)ﬁ. Olt!tw\”‘ '

Sample Type:
Run Number: fa - 1%

Sample Box Number:

Clean-up Man: PR KS

Job Number: 27 YT

Commants:

FRONT HALF

Ap=_ KE

f‘ilter Number:

Description of Filter:

MOISTURE

Pinal Volunme:

Impingers ( C’C'

Initial Volume: ml

o0

Net Volume: ¢ nl

Total 320:

nl

nl

EEBER

Silica Gel ol
Final Volume: I q g

Initial Volume - g

Net Volume o g

Total Meisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Ay ' ‘ ! ;
Plant: -/b’f' ,‘\Cm'v' /] n-':lﬁ.’é'\‘-- Menrovi'a
Date: L=yl M _
Source/Sample Number: Al -1

1, Vr(sta) = 17.64 Vo Y [Pbar + (A.H/ls.s\]
o
Vid(atyg) = 17.64(3’9‘é’$’éxf.&?~) '327"75\’)+ (3‘/3/13.6H
(5743 )
Vmista) = _ X3S dscf

2. Volume Water Vapor Colleoted, Standard Conditions

Vie = __~ 3 3 oondensate £rom impingers and Silica Gel
Va(ste) = , 04707 Vie = _4. /55 sof
Vir(sta) = A% sof

3. Percent Moisture, by volune

Bus = ____ VYu(astad) s (0'/55 )= 0.5
YH std + Vm (0td) (61’55'}"'(3‘1937)
Bwg = (0LY

4. Molecular Hﬁgkf. Stack gas
Dry Holecular Hight

Ma = 0.440 (% COz) + 0,320 (% 03) + 0.280 (%.Nz + % CO)
te = 0.420( )+ 0.320( 1)+ 0.280( )

Ma = St lb/lb-nmole

o = Mo + Bus (18-Ha) = Tx e o Yas- 0 )

LI B - T /Y Y aaa D oA

EES




Ny R BN O T R oiE Ne R U IR W Wl 4R INeEE WD R =

P1 ant: ’7 (- "A ] /?-"._r.ém"/1—"’.-.-')1,-x: Vo
Date: _.'3 o .
Source/Sample Number: A MT—19

. Stack Gas Velocity Average

Vs (aveg) = 85,49 Cp (VAP )avg,/iph_ '
alis
Vs(ave) = 85.49(@_{{‘!)( Lo 1 ),{‘ \‘)“(7 ) ]
ANy EEr
Vs(avg) = 281 - ft/Beo

. Stack Volumetric Flow Rate, Aotual COnditions (Stack

Tenperature and Pressure) |
Qs =60 Vs A= 60 (:_‘,fﬁ‘( )( \’3\:" )
Q = S7L04 acfn

, Stack volunmetric flow rate, standard oond:.'b:l.ogs (680 B, 29.92

Hg)
Q(sva)= 17.64 Qo (1l-3ws)

Qstd) = 17, 64(

Qoea = L3 dsofn

., ‘Isokinetic Variation

%l = K Tﬂ__m.(.ﬂ_‘“
Ps Vo An O (1-8ws)

0.0945 ('"’7 oo ‘
5 (oo )l S )-

e #

! "’ -~ .'"'_r %

%1
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)

2.

4,

/! .
Plant: /) /* W/ ﬂ lL: DN L TR aRTs

Date: Al o
Source/Sample Number: fAuT -G
Ym(sta) = 17,64 Vo Y |B +_(an
-
Via(ata) = 17.64( g Xeu;)ﬂé:z«) (iﬁﬁ,lg,gﬂ
(P_-,»_n 5.5 )
Yr(ata) = @eglflq dscf

Yolume HWater VYapor Collected, 8tandard Conditions

Vie = _23.5 condensate from impingers and Silica Gel
Viista) = ,04707 Vie = __ OJ6S 8ot

Yu(ata)

Percent Moisture, by volume

Bws = _____ Vu(std) s Lo Jo 00t
Yu std * Ym (80d) Gde$)+67%?)
Byus = [LOA

HMolecular Neiglvi'. Stack gas
Dry Molecular Hight

Me = 0.440 (% COz) + 0,320 (X 0z) + 0.280 (%X.Nz + % CO)
Me = 0.440( ')-i- 0.320( ;)+ 0.280( )

Me = 24° _ 1b/lb-mole

o = Mo o+ Swa (18-Ha) ={ 7)Y Ye- )

rE R e .
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SAMPLE RECOVERY DATA
Plant: /L"{ff/nml/\f‘// -[.)N,'a las "'/VbY\VOVlh
J
Date: /-6 Af
Sampling Leeation: _ () +kf - (et clled - e Mo(/.m Lo d
Sample Type: YASG Aprme
Run Number: AWNT - 2.0
Sample Box Number: 4 }Q
Clean-up Man: pARK§
Job Numbar: 37 L/ﬂ
Commants:
FRONT EALF
f‘ilter Number: A MT-"QQF
Description of Filter:
MOISTURE
Inpingers (H
Final Volume: C/% nl ml ‘IL.Q nl
Initial Volume: 1050 mi 1610, ml @ =l
Net Volume: -5 =l -] ml +J mnl
Tocal 320: F‘ [C
Silica Gel _
Final Volume: éhcec” g g g
Initial Volume é‘ 75 .0 g g /-':\.\ g
- Z
Net Volume (—7 S g g fi__—:/ g

Total Moisture:

Description of Impinger Catch:




SAMPLE RECOVERY DATA

Planct: /L’l r /lg ant / / [)n (,'j. los -~ /VbYVOVfa

Date: (-5 a0

Sampling Location: /). 4+l - Cont - clled - %ﬁ A/‘p[/../\ﬂ\ Lond
Sample Type: 435  ( Arpme

Run Number: AMT - \

Sample Box Number: Z B__

Clean-up Man:

Job Nuzber: HAyq
Comments:

FRONT HAL®R _

f'il ter Number: A M _r

Description of Filter:

MOISTURE

Inpingers .,
Final Volume: /0 ; nl A ml ( nl
Initial Volume: 100 ml (60 ml @) ml
Net Volume: 2 ol 2 nl Z ml
Total H,0: \ o

Silica Gel .
Pinal Volume: é‘/‘;p qg q g
Initial Volume (-5 4 g g q
Net Volume [ g g g

Total Moisture:

Description of Impinger Catzh:
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1'

3.

4,

. Yolume HWater Vapor Colleoted, Standard Conditions

BES -

Plant: M(‘_DONNE’L.L. DOQGLAS-MONRQV\@\
Date: _2=6-10
Source/Sample Number: __ AMT-22

Ym(ata)

= 17.64 Vm Y [Pbar + (A.H/13.6):|
E
Viagata) s 17.64 354—2% °|3 [<Z?'88 3'7513 6)]
543'
Vo(sta) = 35149 dscf

Vio = 2.7 condensate from impingers and Silica Gel
Vu(sta) = ,04707 Vie = _ 0. 457 sof
Vi(sta) = _ OAST _ 8of

Percent Moisture, by volunme

Bus = _______Vu(std) 2 (O.1-5‘7 )= Qo Z3
Vi otd + Yim (9td) (Q,45‘7}+(35'H§
Bug = ‘-\'3./'

Molecular Height, Stack gas

Dry Holecular Hight

Ma = 0,440 (¥ COz) + 0.320 (X Oz) + 0,280 (X.N2 + ¥ CO)
e = 0.440( — )+ 0.320( — 1)+ 0.280( — )

Me = w&29.0 1b/lb-mole
o = Mo + Bwe (18-Ha) =( 220 )4 0,013 )18~ 2% )
Me = __28.36 1b/lb-mole |

PACIFIC ENVIRONMENTAL BERVICES, INC,
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Plant: CDONNELL DoJGLAR ~ MoARoviA
Date: ~é-70 -
Source/Sample Number: __AMT—- 22

5, Stack Gas Velooclity Average

85.49 Cp (VAP ) avey/Do—
Palle

85.49(p, 24)( 1037 ) ’@'%7;; |

vstavey s 230 - gt/se0,

Vsiave)

Vs (ave)

6. Stack Volumetric Flow Rate, Actual Conditions (Btack
Tenperature and Pressure) _

Qs = 60 Vo A = 60 (ﬂ‘)(@g‘")

Q = _r1,605 acfin

7. gt?ok volunetric £low rate, standard conditions (68° F, 29,92
g o y 5

Qrata)= 17.64 Qo (1-8ws) %p =
9

Qate) = 17.64(‘7,6@(1-.0\3).( 2"'73)
S239)

Qatd = 057 i dsofm

8. 'Isokinetio Variation

%I = K Ta.Vmiptd).
Po Vo &n O (1-Bws)

- o.0045 (522 (3549

(77.78)(53)( 2 Nl
4y o (é)?nr | '

%I:I ‘7
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2.

Plant: /V?( &Y‘i\_f l 0-‘»1 H,AL
Date: 2 6-40 '
Source/Sample Number: AMT-273

Ymo(std) s 17.64 Vo Y [P + Ay ]
o
Yia(sce) = 17.64(35&%)(;,0/3) 1.95 ) (5:36
| - (5455 ) '
Vm(atd) = 3(" (29 dscf
Volume Hater Vapor Collected, Standard Conditions

Vie = _3.5 condensate from impingers and Silica Gel

- VYu(sta) = ,04707 Vie = /9'/&5 134

3.

4,

Va(sra) = Q5 - aof

Percent Hoisture, by volume |

Bus = Vy(atd) s (0-/65 )= 0.005
Vi std + Ym (9ta) (ﬂ,ég)...(?%;g)

Byus = 0.005

Molecular Height, Stack gas
Dry Molecular Hight
Ha = 0.440 (% CO2) + 0.320 (% 03) + 0,280 (%¥.N2 + % CO)

e = 0.440( & )+ 0.320( 1)+ 0.280( )

Ma = 29.0  1b/1b-mole

Ms = Ha + Bws (18-Ma) ={ 20, 1)+( o605 )(;a-;c:'_c )
AT
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Total Moisture:

Description of Impinger Catzh:

- e smp
[ ]
=1
SAMPLE RBCOVERY DATA
Plant: M r:"‘r\(."', Lﬁ(‘\{-’,’,‘/[u‘, - ,""ll’(?;u N
Date: ( -G~ "’(0
Sampling Location:  (avit rell# _
Sample Type: Y35 Chrome '
Run Number: AMT— D3
Sample Box Number: iB
Clean-up Man: e kS
Job Number: 4G
Commants:
FRONT HALF
Filter Number: AmT-23F
Degcription of Filter:
MOISTURE
Impingers S
Final Volume: (/@ ml (/]"7 mnl -,-/ ml
Initial Volume: (06 ml (o ml o) ‘ml
Net Volume: ~5 ol ~} ml - nl
Total H,0: -
Silica Gel .- 5
Final Volume: G C_ﬂ«ﬂ ' - g g
Initial Volune d’ﬁ Y, S g g P caniics—. g
= —
Net Volume 5.5 g g (1 DD g
e —

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RECOVERY DATA

Plant: /"4 ("-/.:l’l-" !"C// ./.]’F'“j‘ Jeg ’z-/l'll\'}‘/\sﬂ\,'lfq
Date: 1-4.- 4L

Sampling Location: }Q /m ,-L.fr

Sample Type: YIS (‘/\fﬂ'ﬁﬂe

Run Numbex: A NT -2 ‘7/4;

Sample Box Number: -%— Qﬂ

Clean-up Man:

Job Number:

Comments:

FRONT HALP

Filter Number: A.‘/‘V%r',-,? v

Description of Pilter:

MOISTURE

Impingers '
Final Volume: / CQ ml / QO

ml

Initial Volume: 100 ni |CO

Net Volume: £ nl (&

ml

Total Hy0:

EERR

Silica Gel (5 ¢
Final Volume: (50 g

Initial Volume Q-L/S,O g

Net Volume g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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4,

Plant: A/f( /-1"' avie ( /%’l)'.?' /5"3} - /fr']/"\.q N O
Date: /- {H-dp T
Source/Sample Number: AT - 2%

Ymo(atya)

17.64 Vo Y [Pbar + {:§H/13.6)]
a

Vi(stay = 17, 64(35!453)(,‘013)[(24‘6‘/),. (347,45, Sq
| ’ - (mm7y)
Vaesea) = 30960 gsof

Yolume Water Vapor Collected, Standard Conditions

Vie = ‘fﬁ? condensate from impingers and Silica Gel

04707 Vio = __023( oz
(23] - gor

Yu(sty)

Yu(ata)

Percent HMoisture, by volume

Byg = Vutstd) = (O'Q-B/ ): /jroéé
Yy atd + Ym (8td) (0&3,).,.(35%)
Bys = Clé Qb

Holecular Height, Stack gas
Dry Holecular Hight

Ma = 0,440 (% GO2) + 0,320 (% 03) + 0.280 (%.Nz + % CO)
e = 0.440(  )r 0.320( 1)+ 0.280( )

Ma = 250 1b/1p-mole
Ms = Ma + B__"_‘_’,(_,l_?'m) -_-( ?“() )+( 0.6EL )(18- 246 )

e

i ’ LI T T V.

E=S
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' Hg)

Plant: /| VAV ff‘mm/* /11 pDL’Q /Cl’; ~ /I'l\_"ri-'v"‘.’,“u’ Q
Date: - /Y40 7
Source/Sample Number: AUT =25

+ 8t..& Gas Veloolty Average

Ve (ave) = 85.49 Cp ('VA'P )av T
Palls
Ve avey = 85.49(0 44 ) 1,045 ,/ Q03
( )( ) c;r '7L()"'YJ03)
Vg.avg) = 645‘"6 - ft/seo.

. Stack Volumetric Flow Rate, Actual conditions (Stack

Te..oerature and Pressure)

Qe = 60 Vs A = 60 (55’5)(63)7?)
Q - 7éfg aocin

~ck volumetric flow rata. standard oondi'bions (68° F, 29.92

Q(s+a)= 17.64 Qo (1-3We) ;‘I.‘.B s
o

Quwe) = 1T, 64&@ (1M€7)A%&7i)—
5223

Qo) = Zé"//: dsofn

. "Isokinetic Variation

%I = K Tg vmggm.'
Pa Va An O (1-8vs)

- o.0045 {703 3558 ——
e oy o e ey

%7

[t ]
"=
;é.
S
<t




Total Moisture:

1
==l
SAMPLE RECOVERY DATA

Plant: ,/L(c"):-vmd( [)ouﬂ&s ~ Mowroy.a

Date: / - 7"47(5

Sampling Location: CDM‘I‘/‘(’[(C‘Q'

Sample Type: #25 C/\f\C:YkC ‘

Run Number: A/MT‘* % .,326‘

Sample Box Number: % /B

Clean-up Man: Pa'"f(S

Job Number: 3444

Comments:

FRONT HALF )

Filter Number: AMT- I8F

Description of Filter:

MOISTURE

Impingers P
Final Volume: (¢ nl 94 nl Q ml

. o

Initial Volume: /(O ml 100 nl o ml
Net Volume: ol ~] nl nl
Total 320: /:-'__{,)

Siliea Gel ;
Final Volunme: é;b/?‘ 7 q g9 )

-

Initial Volume 0538 g g £ g
Net Volume 5., ? g g (‘-" L/’ C/ / g

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES -
Plant: Ao [raell Dvols ~ Aonyyia
Date: 2 7
Source/Sample Number: st — 36

1, Ymo(seq) = '

17.64 Va ¥ [Lhm.m_ﬂua_.ﬂ]

o

Via(sta) = 17.64(37;6{(5)([.0)3)[(02‘164'24. (3’1/ /13 e’l

Vm(sta) = @39{ Tdd_ gseof

2. VYolume Water Vapor Colleoted, Standard Conditions

Vie = __3.3 condensate from impingers and Silica Gel
- Yu(stya) = ,04707 Vie = 0: (56 sof
Yu(std) = __ 0155 sof

3. Percent Moisture, by volums

Bus = ______VYu(ata) = ( 0.1 )= J. 004
Yy atd + Ym (eta) (O- ,55)...(.34.933)
Bysg = C'CO(/

4. Holecular Height, Stack gas
Dry Holecular Hight

!
I
I
I
i
il
!
1
!
!
i\_
!
1
!
I
;
{
I

Ma = 0.440 (% COz) + 0,320 (% Oz) + 0,280 (%.Ns + % CO)
te = 0.40(  )r o.3z0( )+ 0,280 )

Mo = 290 _ 1b/1p-mole

Mo = Me + Sws (18-a) =( 250 )+ s \(ze- gec)

— T

vy i R R I T T



. Stack Volumetri¢c Flow Rate, Aotual COnditions (Stack

Plant: /ﬁci/‘cvmﬂ) Lo - Slona
Date: [l o ‘
Source/Sample Number: AMT- 2%

. Stack Gas Velooity Average

Vs(ave) = 85.49 Cp (’VA'P )av ‘!".9_. |
¥ Falls
Vs (ave) = 85.49(@;%’7")(/-53‘5 ) V‘ GEAER)
(474 )(28:¢)
Vglaveg) = 66/,/ - £t/se0.

Tenperature and Pressure)
Qo = 60 Vs A4 = 60 (5’%*/5)('77-5 )
@ = 605 actn |

. Stack volunetric £low rate, standard oondi‘biona (680 B, 29.92

Hg)
Q(std)= 17,64 Qs (1-3wa) '%9 =
- )
Qustey = 17.64(705 (40w ) 207
54 )

Qstd = 75 /X dsofn

. ‘Isokinetioc Variation

%I = K .
Ps Va An B (1-8ws)

0. 0945 (521.3)(3443)

T 561 Jead 3 )

%I = ’[" S
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SAMPLE RECOVERY DATA

Plant: MLQ’W\M ” f)ou /gﬁ "'"/V(UYWWOVM

Date: [-2-46 i

Sampling Location: Crowty 0[/8!1 _

Sample Type: #ﬂg C/imwf ' ;
Run Number: }M AMTﬁ
Sample Box Number: B
Clean-up Man: /Q(r»/(‘- @
Job Numbers: 3949
Comments:

FRONT HALF

Filter Number:‘ %% A(M"I"— % ¥

Description of Filter:

MOISTURE

Impingers . _
Final Volume: 94 b ml O al
Initial Volume: /Aﬂ /DO nl /a) mi
Net Volume: -5 nl -4 ml _ nl
Total Hp0: &

EEB

Silica Gel
Final Volume:

Initial Volume
Net Volume
Total Moisture:

o~
8 |

ONE
S~
AN
(3 ’t‘hi%
«a
a
a

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Ta

)

Plant: . l'ff( /)L’hhﬁ- [ / /J&qaé, ~ /’/ln_n_geau‘a

Date: [-2-96

Sampling Location: (‘m.:('rc //0(1/- _ /Q/m& ‘7}4&.‘/\
Sample Type: A5 C /1/‘01-\\6 3
Run Numbez: AMT ‘Q7B/ﬂmk

Sample Box Number: IQR

Clean~-up Man: pARI\j

Job Number: 3944

Commants:

FRONT HALF

Filter Number: AMT - 7€

Description of Filter:

MOTISTURE

Impingers 3 .
Final Volume: cu ml (O nl (> nl
Initial Volume: [CG ml (G ml 4 ml
Net Volume: ml nl nl
Total 3203

Silica Gel 2
Final Volume: [Lf .Cj g g g
Initial Volunme éé/q 0 g { § g9
Net Volume C g g g

Total Meoisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA
Plant: P Vi v i
Date: J£=q0
—
Sampling Location: (;U#Tfﬂlﬁﬁf _
Sample Type: _ 5ﬂQ€5 (lﬁfﬁnk? ‘
- ]
Run Number: AMT — A{
Sample Box Number: 1A
A 7
Clean-up Man: @ FAEK $
Job Number: 349
Commants:
FRONT HALPF
. N Fr o N [l
Filter Number: A M- c‘gr
Description of Pilter:
MOISTURE
Impingers A oy -
Pinal Volume: /(/OL nl ”i‘/ ml :Q anl
Initial Volume: 1ON nl /() nl > ol
Net Volume: o ml -0 Bl ] nl
Total H,0: (~ ¢
Silica Gel .
Final Volunme: /f;';?/ q g g -
Initial Volume £33 3 g4 g T g
Net Volume /9 L’g g g { 4 9 ;J g
N

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES. INC.




[ 1 4 —
;ﬂ!&
Plant: /‘"L ﬂ«rw“ Dt" ,ﬂ,«* 4‘0’*’!‘01,4
Date: /=x-40
Source/Sample Number: A‘/L-F..-”-—- e g
1, VYm(sta) = 17.64 Va Y [P ]
Vio(std) = 17 64(""/ 3]0)([0(3)[(41 %) (3,‘//13.5)]
CZE
Vm(atd) = 674341 d.'.'n:nc
2. Volume Water Vapor Collected, Standard Conditions
Vig = 4ZnQ condensate from impingers and Silica Gel
Va(std) = , 04707 Vie = .43 sof
Vy(sta) = /142’% sclf
3, Percent Moisture, by volune
Bus = ____ VYu(atd) ( {27 )=-. G006
Yu std + Ym (otd) (043))+@W4’)
Byg = OrC’C’G
4, Molecular HWeight, Stack gas

Dry Molecular Wight

Me = 0,440 (% COz) + 0,320 (% 0z) + 0.280 (%.Na + % CO)
)+ 0.320(
1b/lp-wmole

Ha
Ma

Hs

0. 440(
At

o + Bve (16-He) -( 26 ¢ ¥ poeG Yee- 300 )

.

)+ o280 )

L e




. Stack Gas Veloocity Average

. Stack Volumetric Flow Rate, Aotual COnditions (Staock

. Stack volumetric flow rate, standard oondi‘bions (68o F, 20.92

. 'Isokinetioc Variation

[ I_J .
S —
Plant: /l (}f\I‘CN Dy Ms ‘/I/\or\m\&
Date: 15 G
Source/Sample Number: A T34

Vs (ave) = 85.49 Cp (\/&P_) avey/To
_ ; Palls
Vs(ave) = 85.49(694  1.025 ) g/lB272)
(654X 1.025 ) V@q'ﬂ(&;%)
Vg (avg) = 60_(5“;2 - .f"b/seo.

Tenperature and Pressure)
2 = 60 Vo &= 60 {57.3)(n(5)2)
Q = ’7/ /q acin '

Hg)

Q(sta)= 17.64 Qs (1-8wa) .!rs s
[ ]

Qate) = 17.64(%/’%)(1-0,@%)( 24.75

)

Qotd = 743 dsofm

%I = K Tg Vmiotd).
Po Vo An 0 (1-3wa)

0. 0945 (%‘77)(647"// ) __
(50592 ) pwai) 22 [00)
{47 % .

%1
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FEs

Plant: /'"/‘Cﬁmvwﬁ Dr, 13428 Ay
Date: (-4 ” '
Source/Sample Number: A4 T=249

1. Vm(styq)

o

17.64 Vo Y [vba: NPT 51]

Yia(scy) = 17“54(70’737)(/.0/3)[(&4;@)4' (3,3’/,13_5ﬂ
- (g512)
Yi(ata) = _5{57/7 dsof

2. Volume Water Vapor Colleqted, Standard Conditions

Vic = é'é condensate from impingers and Silica Gel
Ya(ste) = ,04707 Vio = '_Q"5// sof
Vi(std) = _ G311 sct

3. Percent Hoisture, by volume

Bys = Yu(ata) s ( 03(/ )_-_ C?:C'Oq
Yu std + Ym (sta) (0?,})4.@55/4)

Bws :I Z;C\G-G

4. Molecular Weight, Stack gas
Dry Holecular Hight

Mo = 0,440 (% CO2) + 0,320 (% 02) + 0.280 (%.M3 + % CO)
ta = 0.400( v 0.320( )+ o.ze0( )
Ha = “40 . 1b/lb-mole

[V - T b B YL B R B




BES -

P'I ant: /Z‘Q{_ 0(- l"f’\(. , &w M\Oi’\\/b\/{ﬂ.
Date: [—H-4()
Source/Sample Number: AMT -2

5, Stack Gas Velooclity Average

Vs (avg) = 85.49 Cp (VA'P ) T
Palls
Vs (ave) = 85, 49((} 31{)() 823 ) (5293 ) 7
’/ o174 @i )
Yglavg) = K)‘/:_ré__ o f’b/BBOo

6. Stack Volumetric Flow Rate, Actual conditions (8tack
Temperature and Pressure)

Qs = 60 Vs A = 60 (Wé)(?f zb) )

Q s 254 0 acfm
7. g‘oa)mk volumetzric 2low rate, standard conditions (68 B, 29.92 .
g .
Qesta)= 17.64 Qs (1-3wa) %9 =
[:]
Qusvay = 17.84(75 2 u)(;ﬂi )
(5343)
Qstda = 7//?(0 dsofnm

8. ‘Isokinetic variation

%I = K Tg VYm(otd).
Ps Vo An O (1-84s)

=.:o, 0945 (50*-13)(63‘%")
—(01.0'_./5[)( 76 )(mmsm) ré’ 005)

%I = /OqQ -
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SAMPLE RECOVERY DATA
Plant: /A l/ia"f.‘)w!l:c\%' N -/"/:{,‘ worm '
Date: 1.4 90
" 7
Sampling Location: __ Cvirclld
Sample Type: &/g:; (!Al*ﬁr\f 3
Run Number: /-‘ /VLT-— ;'7;5
Sample Box Number: #Lo’
Clean=-up Man: /D ALKS
Job Number: 24 Y
Commants:
FRONT HALF
ﬂlter Number: A/‘/W" "‘
Description of Filter:
MOISTURE
Impingers | BV o~
Final Volume: %553 ml A /n S nl Q ml
e [0 =
Initial Volume: T ml AL nl (. nl
Net Volume: -~/ nl ~ 7 ml i nl
Total Hy0: =5
Silica Gel -
Final Volume: h-‘?‘) ¢ 5 g g g
7 c—"f ;
Initial Volume {/7-_7.{. f/ g g ) g
/S -
Net Volume | © g g (% AL g
e e

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SEAVICES. INC.




SAMPLE RECOVERY DATA

Plant: A - ﬁb..ﬁaa

Date: -§ -4(¢

Sampling Location: /9/,4‘/'//( | .
Sample Type: ADS  Chrowme :

Run Number: lf/M-T"‘ BO /-
Sample Box Number: QB
Clean=-up Man: P/{ JQA’g
Job Number: -361‘/4

Conments:

FRONT HALF

v‘E‘ilte: Numbez: /(/V\T" ?OF
Description of Filter:

MOISTURE
Impingers . '
Pinal Volume: /O O nl 1C‘ S ml
Initial Volume: (GO ml Eﬂ ml
Net Volume: & ml D =l
Total 320:

> 1N o
LB EPR

Silica Gel .-, .
Final Volume: L56. 2 g g g

Initial Volume 655 2 g g g
Net Volume ¢ g g g
Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,




-'--—-.----0--‘

T
|
I

CHROME PLATING OR ANODIZING PROCESS DATA

PLATING SHOP M A/’.Eu. DoUGLAS ~ von/ RoviA

TEST DATE _ 24 -7C

TEST NUMBER Am}- s. an AMT.

TANK - NUMBER Z

LENGTH CTK

WIDTH 437

DEPTH 52" - '

FREEBOARD 6y o parts \ s T )

HOOD TYPE =R Rowt HLUCS od BACE oF JAM

POLLYBALLS MoAE SILE PER CENT COVERAGE
ADDITIVE KToaJe  MANUFRTTURER PRODUCT

AGITATION AIR _NONE

ACID STRENGTH Yo ozl
BATH TEMP

RECTIFIER NO._MEOL . a\b, 2fi7/3f
TIME VOLTS  AMPS  AMP-HOURS

—..p---—-—-------n-----—.——-—---—-—-—-—

(243 \@.5 {22 “1 2.0
i31% 1 9.6 e 0 o ) TR ENLEY
1244 4,5 il O i
=0 Eﬂc()-r.-i ‘
. gfn?é-r AAT-Z.
LT 24, (T~ O o4O
—-\ﬂ-:z_‘ —ﬂ"'-g iw > _A-‘—L -l
)‘T’L'Z zg." 90 gﬁ?;i ,‘2
Z NO A=

PACIFIC ENVIRONMENTAL SERVICES. INC.
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP MCDOMM&L DoeLAT — Mor/RoviA-
TEST DATE ~7% -
TEST NUMBER — M
TANK - HUMBER 7
LENGTH 7
WIDTH 257
DEPTH 7
FREEBOARD L Frrs sarted
HOOD TYPE N €L O ALK, Y TAMN IS
POLLYBALLS ‘QJL)_&%TM_L—PTRNQM: CENT COVERAGE
ADDITIVE NOE MANUFECTURER PRODUCT
AGITATION AIR _NINE |
ACID STRENGTH
BATH TEMP '97‘.1‘:—#"
RECTIFIER HO._MEOGL . a\b, 2fi7/s]
TIME VOLTS ~ AMPS  AMP-HOURS
SRt AMMT—4-
Ty 2% ¢ 2]
2% 400 ({0
C" b‘é!.! __- l-’D ? ‘%D v‘:'
(et 50'9 !?-D
WA i A@_Q.AQH(EVEEE’HM
gw T-5
= % % T
. [€.C 2 <
3% _

PACIFIC ENVIRONMENTAL SERVICES, INC,




CHROME PLATING‘OR ANODIZING PROCESS DATA

PLATING SHOP MCDowAELL DoUGHAS ~ Mor/RoVIA

TEST DATE

TEST NUMBER
TANK- NUMBER

LENGTH
WIDTH
DEPTH
FREEBOARD
HOOD TYPE

POLLYBALLS

ADDITIVE

ﬂ&’ Amr. "7

¥

Y
434

[

65" ug eﬁJ*S o
2 Rows SHLEUTS od BACK oF TANIA
on e STZE PERCENT COVERAGE
'—%%‘v‘— & MANUFACTURER PRODUCT

AGITATION AIR W N

ACID STRENGTH E.aat%q

BATH TEMP

RECTIFIER NO._MEOL _ cab, 2/i7/89

TIME YOLTS AMPS AMP-HOURS
Sty AT Arcr -7
e —Z3< o oL
[ S 23. [} !Q O A D= R TET
(&3¢ LT _oB853.2
__E...< .
1 'Z-‘h =V T{ ég_o_MT “78?2 X

‘ l:'—\"" o (=) ‘.

!.':'wzgl 70 -, Z.? Ié = an—,_?:
| T4 4r. fé;z 17!

Eﬂl NUT ~

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

PLATING SHOP MCDoW/MVELL DoGLAS — vMow/ RoIA
TEST DATE —M—T‘;_gq- D

TEST NUMBER AMI= 10 and AMT- Il

TANK - NUMBER g

LENGTH TN

WIDTH 43"

DEPTH v -

FREEBOARD I%r—rg '

HOOD TYPE 2 Rowe SLUCS o BACE &r JANKE
POLLYBALLS __NoNE STZE PERCENT COVERAGE

ADDITIVE MANUFACTURER PRODUCT

>
(Y=
AGITATION AIR _NoONE

ACID STRENGTH S azfad
BATH TEMP Z;igr‘-' )

RECTIFIER NO. MFOG b, 2(i7/87

TIME VOLTS AMPS AMP-HOURS .
1ozl 2 400+ 3C | 22)153.8
ok 5 ) (ARC\NG )
oy o 70— s\ |
\\ T o Ao
nei 220 _4Hote0 \" 14
=AG pypa
\lcS 2:5 o os\’R5.7 .
1\ 227 Z27e5 __4doeo ; B=2T2:5
i 2B A —REK
=ND _AMT-I10
A 100 @452’5’
IZ. l& (.':_lcl‘ J 3
120 22,0 __%w
_tass 270 .
ST mT ol (
1 ZH, %ﬁ‘é_ S —
(2.3¢ 5 y-7ola)
Y &

FACIFIC =NVIRONMENTAL SERVICES, INC.




CHROME PLATING OR ANODIZING PROCESS DATA

PLATING SHOP_mMCDoattt DorAnlAS - Mo@ovis
- TEST DATE  — 2/, /%

TEST NUMBER "AMT-US  oowe/ Amr.H-
TANK NUMBER i _

LENGTH 77

WIDTH 43

DEPTH S

FREEBOARD ” ’: é_z " Taple gaku\l'u-a Dwﬁ

HOOD TYPE 2 RowS SL.c'TZS oN E«.& d: TA A _
POLLYBALLS NONE ST PERCENT COVERAGE
ADDITIVE ToMe L I MANUFACTURER AAy PRODUCT T ——

AGITATION AIR AN
ACID STRENGTH Tio 22 ¢jq'r
BATH TEMP V14 ¢

RECTIFIER NO. M¥ ob

TIME VOLTS AMPS AMP-HOURS ...
lo 52 o 6 {taqa
iﬁ‘s :3 - ?L/D e T 8\3"'\"’(1’
|Dhy {a WV —= ;.:if' S.‘_;\[‘i
185+, &5 L (2 S Y sy _LEs/e
0t ] 4=l _OWgLT
SalT TE o AMT_\D
57 245 ?7"—- bRELYA _
115 e 29 2995 D=265%
W26 EN_TES: AMI_132
oo 40 \3O =ep Md-SC
2N ] __lse-»Te A
T Dz 290>z O:ih 5’1
—I(ZZ“?;— = T2 _onp
‘(_T’,(P-r e - T
— S — =z 2%1 — S NER L)
\Z 84 END At 4n

MUTL ';'_-hn- '_r\—\.'v..l:“gg - 2.0 “ Ene F dmygp ).)',11‘(—' - f

PACIFIC ENVIRONMENTAL SERVICES, INC,




CHROME PLATING OR ANODIZING PROCESS

PLATING SHOP MCDoWAVELL DoAS — Mo ROA
TEST DATE . 2~2-90 =

TEST NUMBER AMi— 16 and AMT- '
TANK - NUMBER Z |

LENGTH TR
WIDTH 43"
DEPTH 7

FREEBOARD Gt - Gy rae-, &* o Forownn~
HOOD TYPE 3 Rows_5Lols od BACE oF TANK-

DATA

POLLYBALLS AID TZE PERCENT COVERAGE
ADDITIVE - MANUFACTURER __MAT PRODUCT FumEIRcw [t
AGITATION Al S N — _

ACID STRENGTH o e/
BATH TEMP -

RECTIFIER NO._MEOG b, 2/i7/81

TIME VOLTS AMPS AMP-HOURS

|

RRRRR

| 1

—— PACIFIC ENVIRONMENTAL SERVICES. INC.




CHROME PLATING OR ANODIZING

PLATING SHOP MQ%,«/A/’E.!L DoelAS — Mow/ RolA

PERCENT COVERAGE

iz
1
i

PROCESS DATA

]

B meT R 1o

PRODUCT

TEST DATE =] 1]
TEST NUMBER AMT- B _an/ AMT-2p
TANK - NUMBER 3
WIDTH 43"
DEPTH 527 :
FREEBOARD ©5 o boAm SURFACL 6/ e SecsTits
HOOD TYPE 2 Rows BLUCS on BACK oF JANIK
POLLYBALLS N A= STZE =
ADDITIVE VE S MANUFATTURER_M41
AGITATION AIR _NSNE
BATH TEMP 'q%F‘_@A'
RECTIFIER NO._MEOG o a\b, zfi7/81
TIME VOLTS AMP S AMP-~HOURS
(O S 5o NSe oo 177637
T o @ iSo*{2¢ "!iGE s &
108% <= 'LSTzTg"_ '
0S7 23.% Jeo->17 /%
“START _7ESC AT-]
ENCAY 7% .5

ENB_AM
W 7. 4.0 G X Rt [ 4
: O iy N { '\:nqb[z:c.
510 i T e XU
- —_ e AMT-
v 75 _\ie
—Z4 s, L [y
1740 —=Fc ]
= J

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP MCDor/MELL DoUGLAS — vbw/ Rovia
TEST DATE Z 4 - 70
TEST NUMBER “AMT~ Z7 ave/ AMT.B
TANK: NUMBER Z
LENGTH GTR
WIDTH 437
DEPTH =5 4 G\\c
FREEBOARD = g s:-;..mg; y W (%Rr:fﬂ-z w/ Frts dballe —o hp o
HOOD TYPE S L ¢ oF TAMK-
POLLYBALLS yz: 2’ % CENT COVERAGE [
ADDITIVE VES MANUF ™a 7 PRODUCT ~ A i gm
AGITATION AIR  NoNE
ACID STRENGTH S on/e
BATH TEMP v
RECTIFIER NO._MEQGL  ab, 2/i7/99
TIME VOLTS AMP S AMP-HOURS L
o3 S \gw-mo imze 0
mgg _M,-ri,o 1 "“"‘lig IOI
: et 2Lty > |
— START _
/K L3y st _ﬁﬂl__ :
25 2. ;4— eV . 23, A=%t.<
f144 2z.5 ! !; 2218
' —END _amT
172 Y3 -Tgt‘*--?i\,% o2 &5
[2c3 Lo \CO->4i 22
204.% (26 _1GCFuC ‘ +6
2o 235 _carm®e o7 3i.
SART, AMT -2
] E’é' Z"L.-‘ ‘n? ?g -3 I
[ 2> I P40 _LQ_; A=_81.5

% 5 22,2 ;4,2 _Ltz.S..a___S

PACIFIC eNVIRONMENTAL SERVICES, INC.




CHROME PLATING OR ANODIZING PROCESS DATA

PLATING SHOP McboMA/’ﬂL DoGLAS — vox RoviA

TEST DATE
TEST NUMBER
TANK- NUMBER
LENGTH
WIDTH

DEPTH
FREEBOARD
HOOD TYPE
POLLYBALLS
ADDITIVE

AGITATION AIR _ NQN::
ACID STRENGTH

o e %
m;(— 25 v AMT- 2¢
i
437
52"
&

2 R “é L }'_‘1% on Qéc_\c_ oF JAN K
CENT COVERAGE

0
0
0

j O

- MANUFWCTITR‘E‘R‘ AT PRODUCT

[ a1 | 2|

! Kv; 0%‘3‘1&

BATH TEMP
RECTIFIER NO._MEOL _ b, 2/i7/8]
TIME YOLTS AMPS AMP ~HOURS
1035 £.0 2..4"":"?.‘0 o 4407
oA ORI (i Y XX, IR 25T “fﬂﬁé G
l az’ l !;!13' P - 2-‘7‘0
- 10%%S {7~ R 11 %:j
Jogc =IA A- "'F
‘ 2Z, "
2Z.. ‘ngf / " A=Zlo.&
IRYEY 25 Y 17D vZ.
Eni__omT =2
\zzC =T Toorizm _TUCCZ
LvZ2) 10, ¢ 2 =2 _LA{2 -
222 <o = o <€
1223 I%;ﬂ-;? o420 1L\ 2k
1224 224 i;%c 323
o 2o i A VL
&) ) 1 i
22— 450 T iias  Enis
3.5 e 4D (A A=

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP M Dozl DorASLAS - mon/Revi4
TEST DATE R qo
TEST NUMBER MT— TR ool A,m-_M
TANK HUMBER
LENGTH 1-1\
WIDTH %=
DEPTH =7
FREEBOQARD 5, ‘U (_ ;;._E fri)m
HOOD TYPE ot o x—cc A o
POLLYBALLS e S < PERCENT COVERAGE (o2
ADDITIVE e MANUF’A‘CTURER"—M,;\ PRODUCT Fo—rvol T
AGITATION AIR £ 30
ACID STRENGTH Tiw
BATH TEMP X oF
RECTIFIER NO. MFO6
TIME VOLTS  AMPS  AMP=HOURS )
0 T o OLs—gs ug’o{—-o
o LAY (A \Ho =40 " 1
(N 5. 3 2 2 | G2 ICH =Y
L 73T 1D S ote € STAME AmT13
G ) A7 5 [TAK |94/ 3
0 sy s /’75"7’2? [/!'
' i— L o
L4, [P O_\-‘-rg*;'rﬁ—' XG0 =195, ¢
WIgE ‘0 = RERES)
s\ Z 5& WeX:)
20" () 110
5 ¢ TGO (00
?ﬁm-_ﬁ
2zl O .  _|S02led - {
Vi, T(,_; 1< G ] D % O G 25
\Z\4 o 735 1o 4
213-'(’ -’L:," :D Q ‘.’
/,31‘2',3 Jyb Lnn L1229/ & END o7 L
(758, 5 o [Sp (5D “ZZSZ‘E
sy, 8§ Fo0 15Dz o < -
S o WY %;éz Sora LT [ARr 2o
__l%ud'_, o %o ol - = _
(=7 Ly ant &= (RO,
/el ] A /
=) A'/V\T Ry
- 235

PACIFIC ENVIRONMENTAL SERVICES, INC.
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