ol
i

[
]
—_

0

—

il
0

-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

MCGEAN ROHCO'S DIS MIST NP
IN DECORATIVE CHROME PLATING 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 16, 1990

PACIFIC ENVIRONMENTAL SERVICES, INC.

—-—--—-o-----O-ﬂ-l



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.........
Introduction...ceeeeececsnecvennnns cecenentn e
Equipment and Process Descr1pt1on.............
Testing Methodology...euueen

Quality Assurance/Quality Control...eeeesocess -

Results of Source TestS....eeece
Process Data Sheets.vieveesvoss
Field Data SheetsS...ceeeeeceveceancnnne creenes
Sample Recovery SheetsS.iceesvrvnassnnnsen
Calculation Sheets .vecevsosconnenss
Lab ResSUTLSveeervosrronnss -
Chain of Custody Sheets
Calibration SheetS.v.eveeees

PACIFIC ENVIRONMENTAL SERVICES, INC,

i
L |

1
2
eeves &
6

Appendix
Appendix
Appendix
Appendi x
Appendix
Appendix
Appendi x




EXECUTIVE SUMMARY

SCAQMD Rule 1169, adopted June 3, 1988 and amended
September 8, 1989, requires all decorative 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 McGean Rohco, Inc.'s, anti-mist
additive, Dis Mist NP, in controlling chromic acid
emissions from decorative chrome plating tanks. After
6 days of testing a decorative chrome plating tank
under uncontrolled and controlled conditions, it was
found that the average efficiency of Dis Mist NP in
controlling chromic acid emissions was 99.73% for total
chrome and 99.84% for hexavalent chrome.
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INTRODUCTION

Pacific Environmental Services (PES), a
participant in CARB's Independent Contractor Program,
was contracted by McGean Rohco, Inc., to perform source
testing to determine the efficiency of McGean Rohco's
Dis Mist NP, in reducing chromic acid emissions from
decorative chrome plating tanks. Two tests per day
were conducted for a three day period on uncontrolled
emissions from a decorative chrome plating tank, and
two tests per day were conducted for a three day period
on the emissions from the same plating tank with Dis
Mist NP added to the plating solution. Test dates were
February 20 - February 22, 1990 for the uncontrolled

tests and February 27 - March 1, 1990 for the tests
with Dis Mist NP.

In order to evaluate the effectiveness of the
anti-mist additive Dis Mist NP, it was necessary to
have a host decorative chrome plating tank outfitted
with an emission collection system. Facilities were
made available by Mr. Harry W. Levy, President of
Gene's Plating Works, 3498 E. 14th Street, Los Angeles,
CA. Earnest McClellan, Plant Manager, provided
assistance with tank operation during source testing.
The sampling location for the tests was in the 12.75"
I1.D. tank exhaust duct for Tank #42, 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 most days of testing to observe test conditions.
Gary Wannlund and Ed Ong of McGean Rohco, Inc. were
present during the testing to make additions of Dis
Mist NP to the decorative chrome plating solution and
to measure the surface tension of the plating bath.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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EQUIPMENT AND PROCESS DESCRIPTION

Gene's Plating Works, 3498 E. 14th Street, Los

" Angeles, CA. 90023 is engaged in the business of

decorative chrome plating. Tests of chromic acid .
emissions were performed on decorative chrome p1at]ng
Tank #42. The dimensions of Tank #42 were 5'L x 3'W x
4'D,

Before the tests were initiated, a smoke tube was
used to check the collection efficiency of the Tank #42
emission collection system. No fugitive emissions were
observed.

Two tests each were conducted using applied
amperages of approximately 800, 1300, and 2300 for both
uncontrolled and controlled conditions (a total of
twelve tests). Voltage was 6.0 - 7.0 volts p.C.. It
was supplied by a smaller rectifier for the low and
medium load conditions and by a larger rectifier for
the high load condition. Amp-hours were recorded from
the amp-hour meter for the low and medium loads for use
in subsequent calculations. During the high load test
the larger rectifier could not be hooked up properly to
the amp-hour meter so the amp-hours were calculated by
the number of wheels used, the amperage used during
plating, and the average time of plating.

In order to obtain repeatable current consumption,
identical loads were plated during the controlled and
uncontrolled tests. For the low load tests, one wheel
was plated at a time for a duration of 60-70 seconds.

A total of 45 wheels were plated for each low test.
During the medium Jload test an additional dummy wheel
was placed in the tank and plated along with the 45
wheels. For the high load test two additional dummy
wheels were placed in the tank and plated along with
the 45 wheels.

During testing, tank temperature was maintained at
100 degrees Fahrenheit. Freeboard height was
maintained at 8.5" for all tests. The chromic acid
concentration was measured at 23.0 oz/gal.
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For the controlled emission tests, the fume
suppressant manufacturer provided the fume suppressant.
The manufacturer's representative, Ed Ong, installed
suppressant in quantities sufficient to maintain a
reduced surface tension in the plating solution below
74.8 dynes/square centimeter. A record of chemical
additions and surface tension measurements is included
in the Appendix as part of the test data. Surface

tension results at the beginning and end of each test
are shown below:

Test l.oad _ Surface Tension
dynes/square centimeter
DMR10 Low Load 63.0-70.8
DMR11 Low Load 63.1-70.8
DMR13 Medium Load 70.2-74.8
DMR14 Medium Load 70.2-73.2
DMR16 High Load 71.7-74.8
DMR17 High Load 71.7-74.8

Dis Mist NP is a liquid fume suppressant used to
reduce drag-out losses and chromic acid mist generated
during the course of decorative chromium plating. Dis
Mist NP reduces the solution surface tension, thus
reducing the spray and mist which would either be
thrown into the atmosphere, or drawn up into the
exhaust hoods. The reduced surface tension also allows
better drainage of racks and 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, 12 sampling points were
used.

The sample was extracted through a glass nozzle, 2
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 l1ine, 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 length of each test was 120 minutes. Sample
sizes ranged from 97 to 120 cubic feet depending on the
nozzle size used and the measured stack gas velocities.,
Field data were recorded on field data sheets during

each test (Appendix). 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.
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1. Glass or stainless steel sampling nozzle
2. Stainless steel probe sheath
3. Stainless steel, glass, or Teflon-lined probe
14. Type S pitot tube and manometer for AP readings
5, Stack temperature sensor
6. 15 ft. teflon probe line with ball and socket connectors
7. Greenburg-Smith impinger with 100 ml. of .1 N NaOH
solution
8. Greenburg-Smith impinger with 100 ml. of .1 N NaOH
solution

9, Modified Greenburg-Smith impinger - drv -
0. Filter holder with teflon-lined glass fiber filter

11, Modified Greenburg-Smith impinger filled with 200 grams
of silica gel

Impinger case filled with ice

Impinger exit gas temperature sensor

Umbilical line to meter box

Yacuum gauge

Coarse adjustment valve

By-pass valve to adjust oH

Leak free vacuum pump

Ory gas meter , .

Dry gas meter inlet and outlet temperature sensors
Orifice meter with manometer for aH readings
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FIGURE2
Diaagram Of Sampling Train



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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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 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 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 showed that the amount of
hexavalent chrome in the trains was below detectable
amounts and that the average amount of total chrome was
below 0.010 mg/liter for the liquid sample and below
2.9 micrograms for filter samples (Table 1). Train
blank results were used to correct the values for the
test results.

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. A11 sample
volumes and weights were recorded immediately on sample
recovery sheets during charging and sample recovery.
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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, and flow rates of the exhaust gas
stream. Results are shown on the emission test
calculation sheets (Appendix).

LOW LOAD

Tests DMR-1 & DMR-2, conducted on the uncontrolled
tank with an average amperage of 328 showed an
emissions rate of 5.68 mg/amp-hour for total chrome and
4.28 mg/amp-hour for hexavalent chrome (Table 2A and
2B).

Tests DMR-10 & DMR-11, conducted with Dis Mist NP
and with an average amperage of 371, showed an
emissions rate of 0.021 mg/amp-hour for total chrome
and gé?10 mg/amp-hour for hexavalent chrome (Table 5A
and .

From these results the reduction benefit of Dis
Mist NP for decorative plating conditions with nominal
amperages of 800 was calculated. Results showed a
reduction of 99.63% for total chrome and 99.77%
respectively for hexavalent chrome (Table 8).

MEDIUM LOAD

Tests AMT-4 & AMT-5, conducted on the uncontrolled
tank with an average amperage of 453 showed an
emissions rate of 4.75 mg/amp-hour for total chrome and

4.00 mg/amp-hour for hexavalent chrome (Table 3A and

3B).

Tests DMR-13 & DMR-14, conducted with Dis Mist NP
and with an average amperage of 451, showed an
emissions rate of 0.00 mg/amp-hour for total chrome
(after correcting for the blank) and 0.003 mg/amp-hour
for hexavalent chrome (Table 6A and 6B).

PACIFIC ENVIRONMENTAL SERVICES, INC.
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From these results the reduction benefit of Dis
Mist NP, for decorative plating conditions with nominal
amperages of 1300 A was calculated. Results showed a
reduction of 100.0% total chrome and 99.93%
respectively for hexavalent chrome (Table 8).

HIGH LOAD

Tests DMR-7 & DMR-8, conducted on the uncontrolled
tank with an average amperage of 919 showed an
emissions rate of 2.55 mg/amp-hour for total chrome and

2.44 mg/amp-hour for hexavalent chrome (Table 4A and
4B).

Tests DMR-16 & DMR-17, conducted with Dis Mist NP
and with an average amperage of 994, showed an
emissions rate of 0.011 mg/amp-hour for total chrome
and 0.004 mg/amp-hour for hexavalent chrome (Table 7A
and 78B).

From these results the reduction benefit of Dis
Mist NP for decorative plating conditions with nominal
amperages of 2300 A was calculated. Results showed a
reduction of 99.57% for total chrome and 99.84% for
hexavalent chrome (Table 8).

SUMMARY

When Dis Mist NP was used in the decorative chrome
plating solution in quantities to keep the surface
tension between 63.0 and 74.8 dynes/square centimeter,
hexavalent chrome emissions were reduced by an average

of 99.84% for plating loads between 800 and 2300
amperes. '
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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: WQWM
M.

Dean High

PACIFIC ENVIRONMENTAL SERVICES, INC.

26



{
!
i
i
'
}
-
|
!
1
;
i
;
i
|
|
'
L
i

APPENDIX

PACIFIC ENVIRONMENTAL SERVICES, INC.

T
0




|
i
I
g
i
._
d
|
i
i
L
i_
I
i
|
I
i
i
|

A g
ﬁ&
Plant: Geres Pls g (/I/Or‘kg
Date: 2-40 40 7 ‘
Source/Sample Number: DArg- 1
1. Vm(sta) = 17,64 Vo Y [w]
o
Vig(scty) = 17'64(107'3(3)("0'7) 20,08 A (e?:()-
- (93)
Ym(ata) = /05(’67(/ dsof |
2. Yolume Water Vapor cblleoted. 8tandard Conditions
Vie = (5.9 condensate from impingers and Silica Gel
Yau(sta) = , 04707 Vie = Oﬂ sof
Vu(std) = Oréaé — 8of

3. Percent Hoisture, by volume

8 = -] = ( 06‘2 = O‘O 6-
By Wﬁ(";ﬂ‘"“ (0@6)"'({6%0-7%0 ;
0.605

B“g -

4. Molecular Waigl-.'l'. Stack gas

Dry Molecular Hight
Ma = 0,440 (% COz) + 0.320 (¥ 03) + 0.280 (¥.N2 + ¥ CO)

Ma = 0.440( )+ 0.3z0( 1)+ 0.280( )
Ma = 210 1b/1b-mote

Mo = Mo + Bwa (18-Ha) =( 240 J¥( 0-ces \(ze- 316 )
Ha = QQ : 676 1b/lb-nole




BES -

Plant: (= E/{/ﬁj f/ﬁw-}/l//
Date: -0 -0
Source/Sample Numbers: N f-4

5, Stack Gas Yeloclity Average

Ys(ave) = 85.49 Cp (VAP )a.v ‘Zs_... '
Palls

85, 49(57,81/)(0“%7 ) %%ff)?;? 2743) .

50 7 - ft/seo.

Ys (ave)

Ys(avg)

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

Qs = 60 Vo & = 60 (50.7)( 0,36’-7)
Qs AVAR aofm .

7. Stack volunetric flow rate, standard oond:.'b:l.ons (68o B, 29.92
Hg) :

Qata)= 17,64 Qo (1-8ws) Bo =

Qatd) = ,17.64(&@‘(5)(1-0,@( OCVMQ)
5254 )
Qota = 956/7 dsofm

8, "Isokinetic Variation
%Y = K

Pa Va An 6. (J).(Bna))

, 535.4 N8O

R Py i) 2 (R (i)
%

%l
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' _— v
- —
PSS
¢
I SAMPLE RECOVERY DATA
Plant: Ge_“g's ?\ac\-'m} Woeerks
' Date: 2~20—9%0
Sampling Location: __ITANX 42 ScRUBRFR T T
l Sample Type: CARE METHoN _F2s VW R(Mi_t.:'
Run Number: _QMR-i '
l Sample Box Number: 2. &
Clean~-up Man: ﬂé\'\hs = S\\ﬁn—g——-
' Job Number: 31KS
Comments:
l FRONT HALF
l Filter Number: bMR- 1F
Description of Filter: Divy
i MOISTURE
Impingers _
Final Volume: I 0% ml 0 ml 4. nl
Initial Volume: 100 ml 100 ml o ml
Net Volume: ml nl — ml
I Total H,0: K’)
i o
Silica Gel .
' Final Volumes Q(ﬂé;' .3 g g g
Initial Volume cle 9 g g
' Net Volume (/fi;?’/ g q 9
Total Meisture: ( I'.-\u:D
p
I ' Description of Impinger Catch: C ey
l PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES —
- , o
Plant: GEVE'S PM@G
Date: . 20-4)
Source/Sample Number: QMQ"”&
1. VYm(sta) = 17.64 Vo Y [Pbar $ ltgﬂlls.e)]
-
vacsray = 17,6464, 000} 1.07) 00) (51-‘(3/13.9)]
- (5176
Vim(std) = [Qi?@é dsof
2. Volume Water Vapor Colleoted, Standard Conditions
Vie = [2.0) _ condensate Zrom inpingers and Silica Gel
Ya(sta) = ,04707 Vieo = 'D"7Q sof
Vu(sta) = 0,70 _ 8sof
3. Percent Moisture, by volume
By = _____ _Yu(std) = ( 07 )-'-‘- 0'%
Yy std * Ym (0tda) (07)4—(103;(])
Bysg = /ijOé
4, Holecular Haigh‘i'. Stack gas

Dry Holecular HWight

He = 0,440 (% COz) + 0,320 (% 03) + 0.280 (%.Mz + % CO)
me = 0.4¢0( ")+ 0.320( )+ 0.280( )
Ma = 240 _ 1b/1b-nole
e = o + 3w (18-Ha) =( 290 J¥( 000 (18- 59 )
fowe
Ms = = 7% lb/lb-mole




BES
Plant: (7?1‘65 P/a'ﬁm (Uorks
Date: 200-60
Source/Sample Numbers: DMR-2

. Stack Gas Velocity Average

vs(ave) = 85.49 Co (VAP ) av e,/z-
85.49(6.34 X0
%‘f)( $§72) 5‘4%1‘_)

74, rQ - f'b/seo.

Ys (ave)

Vg (avg)

. Stack Volumetri¢ Flow Rate, Aoctual conditions (S5tack

Tenperature and Pressure)

Qs =60 Vs & =60 (12)(0, gg';)
@ = - /7 actm

. Stack volumetrio f£low rate, standard oonditiona (68c F, 29.82

Hg)
Qata)= 17,64 Q (1-3ws) ..ﬂ s

Q(sta) = 17.64 96/7 '000%(__J%r__

Qatd = /9"547 dsofm

. 'Isokinetioc Variation

= K T Vmiaed)..
Po Vo An O (1-BWs)

0. 0945 532)(0350)
C ;1(933?! B T s

L

%1




SAMPLE RECOVERY DATA

BPlant: Ge_we's ?\&‘\-'. -\S_wa*\(&

Date: 7 ~2.0 =40

Sampling Location: _VTANX 472 ScRv zNeEE T

Sample Type: CARL ___METon d2s CHReME
Run Numbex: DMR- 2. '

Sample Box Number: B

Clean-up Man: Facks —~ Streo—

Job Number: _ = g5

Comments:

FRONT HALF

Filter Number: bMR- F

Description of Filter: D\‘f'\'\:

MQISTURE

m?izﬁrzolme: S ml Qé nl ¢ ml
Initial Volume: |00 ml 100 nl C‘L\ ml
Net Volume: ml ml é& nl
Total H,0:

Silica Gel
Final Volume: (5.8 C] g g
Initial volume __ G323 g g g
Net Volume L g g s 9
Total Moisture: /;ﬁ‘\

Description of Impinger Catzh:

i
|
]
!
|
i
|
'
i1
'
|
i
\
|
|
|
"
.
f

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

Filter Number: DMR-2F

Plant: Gene's ?\“""“l Woerlks

Date: i

Sampling Location: __TANK 42 ScRYBRER p)u.-’"r
Sample Type: CARE  METom 42 s CW Rmmc.-
Run Number: DMR-TBL AME)

Sample Box Number: |8

Clean-up Man: Cert s ~ Shacon

Job Number: _ 3 3¥S

Comments:

FRONT HALF

Description of Filter:

MOISTURE

Impingers :
Final Volume: A nl (oo ml ml
Initial Volume: __ ! 99 ml 100 ml ol
Net Volume: nl ml | ml
Total Hy0: 0

Silica Gel
Final Volume: ezl g g g
Initial Volume WAL g g g
Net Volume g g
Total Moisture: ©-\

Description of Impinger Catch:

PACIFIC ENVIRQNMENTAL SERVICES, INC.
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Plant: sz\eé p/zm‘»\g
Date: 2-2-40 :
Source/Sample Number: OMR-Y

1. VYm(ata)

17.64 Vo Y [P +_(AH ]
5

Yia(acd)

17'64(//7'477Xl0/7) 30.00 ) (5

- (533 )
18 3% asof

.

Ym(ata)

2. Yolume HWater Vapor Colleoted, Standard Conditions

. 04707 V1o = 1A% sof
[0 - gog

Vi(sta)

Yu(atd)

3, Percent Moisture, by veolume

s = ] = ( {0{ )= 2
By m!%‘v;dia td) ( (,07{')-*(//6’.32‘9

Bysg = Oq 6%

4

Holecular Waight, Stack gas

Dry Molecular Wight

Ma = 0,440 (% CO03) + 0,320 (% 03) + 0,280 (%X.Na + % CO)
de = 0.440( )+ 0.320( 1)+ 0.280( )

me = 40 1b/1pemote

Ms
Ma

i

i

|

@

1

|

|

I .
l Vie = .Q,Qq condensate from impingers and Silica Gel
i

i

|

1

|

1

ta + dws (18-He) =( 290 )4 g )te-21C)
2240 1v/10-mole




. Stack Gas Veloclty Average

. Stack Volumetric Flow Rate, Aotual COnditions (8tack

, Stack volumetric 2£low rate, standard oond:l.t.ions (660 §, 29.92

, 'Isokinetic Variation

5355 —

Plant:  (FWVE'S _ Plating
Date: D2 -Af >
Source/Sample Number: DMR-Y

Vs (ave) = 85,49 Cp (‘\/EP—) avg'/?u._.. N
35, 49(0.34) 0 FR) AT
034X ) (2984 )(#8.90)
5035 - f£t/8e0.

Vs (ave)

Vs (avg)

Tenmperature and Pressure)

Qs =60 Vs A = 60 (50%)(05;%)
Q = ,Qﬂq acfn

Hg)
Q(ova)s 17.64 Qs (1-3Wa) _9 s

Qaty) = 17. 64@67? ( -0004)( ﬂ%"/)
( 582.3
Qota = 0-26023 dsofn )

%I = K Iﬂ__.m.(.!-fr-l’
Ps Va &n 0 (1-8Ws)

. 0.0945 (5328 )(115.)

'( 29, 5‘1)(50.;5)(.0&%)(190 J\2-020%)

%l =




SAMPLE RECOVERY DATA

Plant: Gi.“e's ?\G‘*"i} Wenlcs

Date:

72— Z\-90

Sampling Location:
Sample Type:

TANYK, 2 Sewrv s T

Run Number:

CARE ___ METHon 425 ¢ RomE
oMR - 4 |

Sample Box Number:

Clean=-up Man:

AR

Job Number: 39

gs

Comments:

FRONT EHALF

éil ter Number:

pMR-H F

Description of Pilter: _ G he;}/

MOISTURE

Impingers
Final Volume: )633' nl 141/ al S ol
Initial Volume: ! Oo_ ml 100 zl o ml
Net Volume: -"6/5 ml + ‘{( ol +3 _ nl
Total H,0: )

Silica Gel
Final Volume: c¢s. f g g g
Initial Volume C4lLS g g g
Net Volume - g g @2\ g
Total Moisture: §23 q/ o

Description of Impinger Catsh: Clear

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Gl

Plant: GE/VFS PZCWLI@

Date: __2-5-90
Source/Sample Number: OMR -6

1, Vo(aty)

17.64 Vo ¥ [P » (AN ]
-

Vio(sed)

17.64(//9?0/7)(1.017) 3.0 )+ (3‘54/13. 6)]
- (59/.6)

Ym(ata)

2. Yolume Water Vapor cblleoted. Standard Conditions

Vastay = . 04707 Vio = 0. 799 oz
Yi(ocd) = " 0.779 __ soz

3. Percent HMoisture, by volume

Bug = Yu(atad) = (0'745_2.-. 0'(‘\(\7
Yu std * Ym (0t4) (67?6)*'(//0,179

Bys = 07 %

4. Holecular Haight, Stack gas
Dry Holecular Hight
Ma
- Ha
Ma

0.440 (% C02) + 0,320 (% 02) + 0,280 (%,Nz + % CO)
0.440( ")+ o.320( )+ 0.280( )
| 29.0  1b/1b-mole

u

Hs
Ma

i

|

]

o

i

I

i

' .
I Vie = /Aq condensate from impingers and Silica Gel
i

i

i

i

i

i

Ha + e (18-Ha) =( 20 )¥( Cco)te- 290 )
A5 9L  1b/1b-mole




BES -

Plant: _%ﬁ%’ﬁ p/d‘f[i\\ﬂ
Date: H~=Aa0 “

Source/Sample Number: DmR-5

5, Stack Gas Velogclity Average

Vs (ave) = 85,49 Cp (\/AT) av&,/l?n_; '_

Vs (ave) = 85,49 OZZ/ qu? '- ( 5370) |
bk ostt) Yoy

Vg(aveg) = jOQ&g - ft/aeo.

6. Stack Volumetxic Flow Rate, Actual Conditions (Stack
Temperature and Pressure) ' :

Qs = 60 Vo 4 = 60 (50‘@5‘)(0%%)
QG = __ CQ7{D acin |

7. gtgmk volunstric £low rate, standard conditions (€8° H, 29,92
g :

Qsta)= 17.64 Qo (1-3Ws) %g =
]

Qrard) = _17.64(27(0)(1-0.007)(27-%)
‘ 5377
Qsta = (%34 dsofm

g

8, 'Isokinetic Variation

%I = K Te Vmiotd).
Po Vo &n 6 (1-8va)

0.0945 5_'37.7)((/6,i5<3)

S BT 23

i

%1
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=S -

u -

E Plant: (s€nes ﬂ/ﬂl‘r\/\gi

A Date: o= A2 =40

Source/Sample Number: ____ MR- 7

=

.

[ 2 . ' -

— 1. Ymo(aca) = 17.64 Vo Y [Pbar * !'AHMS.B)]

a—t . ru

i Votsea) = 17.64({()}-"{70)(/,0/7) 19‘%/)4- (&-qg/mjﬂ

: )

- Vm(std) = 97963 4ot

&

; 2. Volume Hater Vapor Collected, S8tandard Conditions
_ Vie = __ /47 _ condensate from impingers and Silica Gel
N Yu(sta) = ,04707 Vie = 0 64‘2 sof

- Vatseay = OLIE gz

W
- E 3. Percent Moisture, by volume

-~ Bus = ____ Vu(std) = (0. 2 ): 0.007
3 Yy std + Vm (9t4) (%qa "'(42%8’) '
‘ ;- B“g - QLm-7

¥ 4. Molecular Haight, Stack gas

; Dry Molecular Hight

_ He = 0.440 (% CO2) + 0,320 (¥ 0z) + 0.280 (X¥.N2 + ¥ CO)
3 He = 0. 440( )r 0.320( 1)+ o.280( )

g Mo = _ 290 1b/1bemole

§

~ Ms = Ha + Bws (18-Ma) ‘-'-( J4C )+( 007 )(18- 39[/O>
I Ms = 956]3 lb/lb~mole




<O 29.93

SAMPLE RECOVERY DATA

Plant: Ge_v\e's ?\Q‘..'AE Weerks

Date: 2-22-9

Sampling Location: __TANXK 42 SeRVBRER -t T
Sample Type: CARE __ METHop 425 CHRaME

Run Numbey:

Sample Box Number: l %

___ODMR - %‘ﬁl-—-‘ :

Description of Filter:

Clean-up Man: S\mon
Job Number: < 9gs
Commants:

FRONT HALF

Filter Number: DMR~- L F

MOISTURE

Impingers
Final Volune: /07 ml 27 2l nl
Initial Volume: adad nl 100 nl nl
Net Volume: nl nl - ml
Total Hy0: /A

Silica Gel .
Final Volume: T05° .7 g g 9
Initial Volume ) g g g
Net Volume ( g3§> g q — g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: @e__“g's ?\0.-\-'.4\5‘ Woelks

Date: . 2-22~To

Sampling Location: __TANX 472 ScRUBRER Tl T
Sample Type: CARL METHON G425 CWH Rt'-\'fit_-":
Run Nuzmber: DMR~ 21 |
Sample Box Number: _2 (@(«_\Q

Clean-up Man; Swm OI‘)

Job Number: __ 3 1KS

Comments:

FRONT HALF

'E:ilter Number: DMR-q ¥

Description of Filter:

MOISTURE

Inpingexrs
Final Volume: loe ml *? nl ml
Initial Volume: __/ 99 ml 100 nl nl
Net Volume: nl nl nl
Total H,0:

Silica Gel
Final Volume: 6t g g9 g
Initial Volume __£%29. 4~ g g g
Net Volume g g g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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oEs -
Plant: g gg’g—é s f/ﬂ_’\i‘q
Date: =
Sousce/Sample Number: DM R-ID
1. Ym(ata) = 17.64 Vo Y [v + (AN ]
_haz,;;i__zla_ﬁl
Via(sra) = 17.64(W077D'9([,0{7)[(30'w)+ (2%7/13.6)]
| - (wz2)
Ym(ata) = ?3&3& dsof |
2. Volume Hater Vapor Collegted, Standard Conditions
Vie = 17 condensate from impingers and Silica Gel
Ya(sta) = ,04707 Vie = _0./58 sof
Va(ata) = _ 0.188 sof

3. Percent Moisture, by volume

Bus = _____Vu(sta) = (OI/ZK )= J.002
Vi std + Ym (etd) (0(55}.,.(%;3&)

Byg = 002%

4, Molecular Naigls'l'. Stack gas
Dry HMolecular HWight

Me = 0.440 (% COz) + 0.320 (% 0z) + 0.280 (%.Nz + % CO)
te = 0.440( ")+ o0.320( )+ o.280( )

Ma = 40 1v/1p-mole

Me = Ma + BWa(lB-HO =( 29.6 )+(0,0f)9\ )(18- Q4.6 ) |

Mo = 3%.9%_ 1v/1b-mole




, ‘Isokinetic VYariation

PRS-

Plant: G@MS pct’(‘mq

Date: NEN]
Source/Sample Numaer DMR -0

. Stack CGas Velocity Average

Vs(ave) = 85.49 Cp (\/A_P.) av %‘su_.._ -

Vs (ave) = 85.49(0.94) 0343 ) ,/ { 7B )
(asa)(%.% )

Vg (avg) = 505 -~ Et/se0.

. Stack Volunmetric Flow Rate, Actual condit:l.ons (Stack
Tenperature and Pressure)

9 =60 Vs & =60 (05) o?%é
Q = /Qégé aofm( )

. gt?ok volumetric f£low rate, standard oondi'b:l.ons (6Bo F, 29.92
g

Qotd)= 17.64 Qo (1-8ws) ‘21" s

(]
Qate) = 17,54(26%)(1-(5.609.( ﬂ%x?)

(525.9
Qstd = é)éja dsofm " )

%1 = K Tg Vm(otd).
Ps Va An 6 (1-%ws)

¢ 0.0045 (575.5 J9523)

a0, 852)(50 5 Jossaafi 20 J(2-603)

%1 = _10d.




SAMPLE RECOVERY DATA

Plant: Ge_-n.g's Prens A Woelks

Date: 2-2"1-q90

Sampling Location: _ TIANX &2 SCRYBRER T T

Sample Type: CARE _ METHOR %25 CHRaMm¥E
Run Number: OMR-/0 :

Sample Box Number: 4‘&

Clean-up Man: Swmov

Job Number: S JZS

Commants:

FRONT HALF

Filter Number: DMR-\2LF

Description of Pilter:

MOISTURE

Impingers
Pinal Volume: 90 ml 93 ml ' ol
Initial Volume: /9O ml 100 m) ) ml
Net Volume: ml mnl ml
Total H,0:

Silica Gel
Final Volume: 644y g g g
Initial Volume 24\ g g g
Net Volume g g 9

Total Moisture:

(2

Description of Impinger Catsh:  C lear

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Plant: @'E/V_&S ﬁtf'h‘vy
Date: 2-27-4p
Source/Sample Number: DAL =/]

1. Ym(sva) = 17.64 Vo Y [P_hnLi-_{- = A.H[_la,m]
Via(sta) = 17.64(/0)‘305)(/.6/7) 3000 ( '
E (55:2/) ﬂ
Vi(std) = (ﬁ’ 337 dso-F |

2. Volume HWater Vapor Collected, Standard Conditions
Vie = /Q/ g condensate from impingers and Silica Gel

Vi(ata) £ . 04707 Vio = __A0R6 sof
Vi(std) = _ 1626 scf

3. Percent Hoisture, by volume

o = s = _(10af ). ag
oW Yy mv+‘v.§“¢m; (/0;)6).,.( 34)
Bysg = /02

4, Molecular Heigk't'. Stack gas

Dry HMolecular Hight
Ma = 0.440 (% COz) + 0,320 (X 03) + 0,280 (X.N2 + % CO)

Me = 0.460(  )ro.320( )+ 0,280 )
Ma = QQO lb/lb~mole

Ms = Ha + Bwe (18-Ha) =( 290 )¥{ 0010 )(2s- A.0)
o = _ 09898 1v/10-mole

o




. St..x Gas Velogity Average

. Stack Volumetric Flow Rate, Actual Conditions (Stack

\Q¢ - &566 aocinm

., S°-ck volunetrio f£low rate, standard oconditions (680 F, 29.92

, ‘Isokinetic Variation

BES -

. /
Plant: (’"3 éﬁfé 5 Vgt
Date: k) @i

Source/Sample Number: Nmg -l

Ve (avg) = 85,49 Cp (\/AT) ava'/%'pu. .

Ve (ave) = 85.49 0?‘/)(6(%7 ‘- (9% 4 )
_.( | )’{Gy.%z)( 29)

Vg .avg) = bﬁr/ ~ £t/se0.

Te..perature and Pressure) '

Qe = 60 Vo A = 60 (50/)(09%6)

Hg)
Q...a)= 17.64 Qo (1-Buwa) PBs =
To

Q..v8) = 17.64(3665)(1-[5,61).( C].&Q)
(6‘%.7
Q.d = 925577 dsofm )

%I = K Te Vmtotd).
Ps Vo An 0 (1-8ws)

Badct
21 L o)\ 1AL = O
o R e )

%7
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SAMPLE RECOVERY DATA

Plant: Gene's Phas A Weelks

Date: -2~ %0

Sampling Location: __TANX 42 ScRUBRER -T&T
Sample Type: CARL _ METHon 42S  CHReME
Run Nugber: OMR -~11 '
Sample Box Number: _i-ﬁ- 35

Clean=-up Man: SyMoN

Job Number: __ 3 ¥E

Comments:

FRONT HALF

Filter Number: DMR-~- |\ F

Description of Filter:

MOISTURE

mgiggir:olme: 90 ml 1o ml ] ml
Initial Volume: __ [ 9O ml 100 nl o ml
Net Volume: _ nl ml ol
Total Ha0:

silica Gel |
Final Volume: é 29.& g g g
Initial Volume 6A.o g g —— g
Net Volume g g (Q-{,s) -

N

Total Moisture:

Description of Impinger Catch: ' Cleeg

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

Plant: Ge.“_g's ?\&-ﬂa§ Wecks

Date:

Sampling Location: __VTANX 472 ScRUBRER znteE T

Sample Type: CARYL METon G2 s c\-\jam'mr."
Run Numbex: ODMR - /a’z '

Sample Box Number:

Clean=-up Man:

Job Number: = 9ks

Comments:

Filter Number: bMR-[7 F

Description of Filter:

MOISTURE

Impingers
Pinal Velume: (00 ‘@l 100 nl

Initial Volume: |00 ml 1o0 ol

Net Volume: ml ml

ERE

Total HzO!

Silica Gel
Final Volume: L5778 g g

Initial Volune G57.2 g g

Net Volume g g

Total Moisture:

Description of Impinger Catzh:

PACIFIC ENVIRONMENTAL SERVICES, INC.

@
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BES —

Plant: Genea.'s hq:n' Wrks
Date: z2-28 7%
Source/Sample Number: __ DMR~-I3

1. Ym(sta) = 17,64 Vo Y [P_hnr._:-_ (éum.m]
7
Yin(ava) = 17. 64(073230X|¢°"1) _3_°'°°)+ (2'23/13.61
.5 )
Vo(atd) = ALET3  dsof

2. Yolume Hater Vapor Colleoted, Standard Conditions

Vie = *\A.8 condensate from impingers and Silica Gel
Vi(sta) = ,04707 Vie = . ©2.332 sof
Yu(sead) = 0. 932 __ sof

3, Percent Moisture, by volume

Byg = Vui(atd) = o, 132 )__= 0.0095
YU gta + Vm (atd) @.qu)Jf(ﬂ,‘?s

Bysg = O.Q%

4, Molecular Height, Stack gas -
Dry Molecular Hight
Me = 0.440 (% COz) + 0,320 (% 0z) + 0,280 (X.N3 + % C0)
ta = 0.440( — )v 0.320( — )+ 0,280( — )
Mo = VS 2%.0 1b/lb-wole

Ma
Ma

o + Bus (18-H0) =( 99,0 )#(0wod i8-A.r )
% lb/1b-mwole
PACIFIC ENVIRONMENTAL BERVICES, INC,

-



. Stack Volumetric Flow Rate, Aotual Oonditions (Staok

Plant: _Geme's Planinig Lark
Date: 2-18-%0 -
Source/Sample Number: ___DMR-1\3

., Stack Gas Velooclty Average

Vs (ave) = 85.49 Co (VBP )av '; =
£ Ryt
Vs (ave) = 85.49(p 840,395 =1 -
es | ),{&rrsq)(?_s.?)
vstave) = 506 - ft/aeo.a'm

Tenperature and Pressure)
Qs = 60 Vo &= 60 {So.c)( é-,';

Zz

Qo= 22632 acfm 'Y

, Stack volumetrioc f£low rate, standard oonditions (680 F, 29 92

Hg)
‘Q(sm):' 17,64 Qo (1-Bws) %, =
9
Q(std) = 17.64(%@#(1-0@. 273*‘)
s34 )
Qovd = 2,630 dsofm

., 'Isokinetic Variation

K Ta Vmiotd).
Pao Va An 6 (1-Bws)

o 00as (52 (12 ers) |
—(11.3‘\‘)('50.6 )( t )(\7.0)(1- o.czﬁ)
100.3 % (m)« . |

%1

%1

PACIFIC ENVIRONMENTAL SERVICES, INC,




SAMPLE RECOVERY DATA

Plant: Ge.“g'_s ?\&-\-'. AN Werks

Date: 2-23-90

Sampling Location: __JANK 42 ScRv <z e T
Sample Type: CARL ___METHon 425 CHREME
Run Number: OMR- 13 '

Sample Box Number: AR

Clean=-up Man:

Job Number: = 9gs

Commants:

FRONT HALF

Filter Number: bMR- T

Description of Filter:

HOISTURE

Impingers
Final Volume: lis nl o nl [ ml
Initial Volume: _ 1299 nl 100 nl o ml
Net Volume: ~x\5 ml =0 ml -\ nl
Total H5O: : +l

Silica Gel '
Final Volunme: 74£f g g9 9
Initial Volume “13S .0 -1 g g
Net Volume ~ 13.9 g g _ g
Total Moisture: + ‘q .3

Description of Impinger Catch: CLEAR

PACIFIC ENVIRONMENTAL SERVICES, INC.
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FES
Prants ___aens_ Plating
Date: Q- -A0 < .
Source/Sample Number: DML - 14
. Vm(sta) = 17.64 Vo Y [P +_(aH ]
-
Vinsta) = 17,64( 15.431.0r7 )[(QOOO)I- (232413, Bq
)
Vi(std) = 13.0% dsof
. Yolume HWater Vapor Cblleoted. Standard‘COnditions
Vie = _&L73 condensate from impingers and Silica Gel

. Percent Moisture, by volume

. Molecular Weigh‘l’. Stack gas

Va(sta) = . 04707 Vie = _ Q03 sof
Vu(std) = _ /03 sof

Byg = Vu(atd)ye .. & ( /.06 )-_- 0«00?
Vi std + Ym (otd) (/.003)..,(//305)
Byg = _QOOq

Dry Holecular Hight

Me = 0.440 (% COz) + 0,320 (% Oz) + 0,280 (%,Nz + % CO)
te = 0.440( ¥ 0.320( 1)+ 0.280( )

Mo = — 290  1b/1p-mole

He = Ha + Bwe (18-He) =( 290 ) peeq )8~ R9C)

e = 5.0 1b/1b-mole




—BES

Plant: GGWS Plocting
Date: 1-23.40 =

Source/Samp] e Number: Nmp -4

5. Stack Gas Veloclty Average

Vs(avg) = 85.49 Cp (\/A‘P )av Ty
Falls

Vs (aver = 85.49(054 ) 0585) ,/« %3‘

Vg (avg) = 77.9 - £'b/seo.

6. Stack Volumetric Flow Rate, Actual Gonditions (8tack
Tenmperature and Pressure)

Qs =60 Vs A =60 (é/q,?.-)(o.%éé)
Q = __ Q@ﬁ‘/ acfnm |

7. gt?ok volunetric £low rate, standard oondi‘b:\.ons (680 B, 29, 92
g

Q(sta)= 17.64 Qo (1-8wa) ...9 =

Quste) = 17, 64(A54)(2- ocxf)(ocq?f)
(5569
Qata = ‘%g& dsofn )

8. 'Isokinetic Variation
%I = K To Ymiatd).
Ps Va An O (1-3m))
0.0945 226 N3N
B (i Yoo 126 (0067
074 %

%1
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SAMPLE RECOVERY DATA
Plant: Ge_-«\g_'s ?\q-\-'. .\¥ww\<s
Date: 2-25-9o
Sampling Location: __TANK 472 ScRvy T
Sample Type: CARE METHOD 425 CW Rumg"
Run Number: DMR-1% :
Sample Box Number: _|B
Clean=-up Man:
Job Number: 3 3E¥S
Comments:
FRONT HALP
Filter Number: bMR~- T
Description of Filter:
MOISTURE
Impingers
Final Volume: (o7 ml Ol 2 ml ( nl
Initial Volume: _ /2@ nl 100 nl o ml
Net Volume: Bl nl ml
Total H0: ~S)
Silica Gel
Final Volume: "2’4'5-7—- g g g
Initial Volume Mot 4 g g 9
Net Volume @) g g (Q’n?/ g

Total Moisture:

Description of Impinger Catch: CLEAR

PACIFIC ENVIRONMENTAL SERVICES, INC.




C-T  Bev prnerter = 29.90

SAMPLE RECOVERY DATA

BEE —

2-29 ‘BaJﬁhncJtLr"=1L?.q3V(’

Plant: G,»_e_-u\e's Plaviag Works

Date: 2-28~90 B

Sampling Location: __1ANX 472 ScRv LT
Sample Type: CARL METHoN G225 CW R@'M___
Run Number: _OMR- 15 (gak) '

Sample Box Number: 2—‘;_

Clean-up Man:

Job Number: 3 IKS

Commentyg:

FRONT HALF

i:';ilter Number: bDMR - ) F

Description of Filter:

MOISTURE

Inpingers
Final Volume: WV 4 ml 90 ml = nl
Initial Volume: __ ! ©9 nl 100 ol o ol
Net Volume: r ml nl ml
Total H,0:

Silica Gel '
Final Volume: To&.2 g g g
Initial Volume '700 .0 g g g
Net Volume g g ‘H.?ﬁ g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES -

Plant: (zoves P /a+'in9
Date: __@</-90
Source/Sample Number: DMR~{E

1, Vm(std) = 17.64 Vo Y [Pbar + (A.H/m.m]
-
Vi(stg) = '17.64(421—/96)(,@,7)[(8‘7@)* (9-5/3/13.6)]
- (5423)
Vm(std) = 97,007 dscf |

2. Yolunme Hater Vapor cblleoted. 8tandard Conditions

ie = _ 293 €% condensate from impingers and Silica Gel
Vaiota) = . 04707 Vie = - [1/X sof
'Vw(g;Q) = ///2 _ 8of

3, Percent Moisture, by volume

Byg = Vu(sta) = ( /ig ):’. d‘éll —
Yo atd + Ym (9td) (/,Iél‘)'*(‘?moﬁ

[

Bys

-4, Molecular Heiglrl'. Stack gas
Dry Holecular Hight

Me = 0.440 (% COz) + 0,320 (X 0z) + 0.280 (%¥.N2 + % CO)
s = 0.440( )+ 0.320( )+ 0.280( )

Ma = 290 1b/1p-mole

o : Ma + Bwa (18-Ma) =(0’220 )+( O.0(( )(18-0‘257,0)

Ms 9. 8% 16/1b-mole

"




. /fp% %

RS —
Plant: G@Y\(’ 45 Phﬂ"l
Date: 4140
Source/Sample Number: QMP A

. Stack Gas Veloclity Average

Vs(aveg) = 85.49 Cp (\/T) avg'/_g_ |
Vs (ave) = 85,49 ‘5‘/)(0885

v (e (a%' 83)
Vglavg) = L/th - £t/seo.

. Stack Volumetric Flow Rate, Actual conditions (Stack

Tenperature and Pressure)

Qs = 60 Vo A = 60 (4%,)(03%6)

Q = %l/q acfm

, Stack volumetric flow rate, standard oouditiona (68o B, 29. 92

Hg)
Q(eva)s 17,64 Q (1-Bwa) B

= 17.64 - OHT )
Q(atd) = QM‘Z) 0. )-((_6_}9-_7

Qatd = &547 dsofm -

, 'Isokinetic Variation

%L = K T.L_I.'ﬂ..l.ﬂ.ﬂ’
P Va An O (1-BWp)

; 0.0945 (5&‘17 )(517&))

(377443 YR BO N1 )




SAMPLE RECOVERY DATA

Plant: Gewne's Pl o N Werlks

Date: ?r' |- 70

Sampling Location: __JANK 472 ScRVBRER T 2T
Sample Type: CARE __ METHon_42S CHReME
Run Number: DMR-14 '

Sample Box Number: 4’\2

Clean-up Man: dimen

Job Number: S 1¥S

Commants:

FRONT HALF

éilter Number: DMR~ [ EF

Description of Pilter: Dirvy

MOISTURE

Impingers

FPinal Volume: Ci [ & ml /O

Initial Volume: 100 ol 100

Net Volume: ml

Total Ha0:

nl

ol

EBRE

Silica Gel
Final Volume: wiikl} g

Initial Volume _ 6173 g

Net Volume / 73\) g
Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVIGES, INC.,
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1, Ym(atyq)

2.

Plant:
Date:

Geves  Pleting
-0 7

Source/Sample Number: OME -7

Yia(acg)

Ym(ata)

17.64 Vo Y [P + (AH ]
—

.64 (4% Y007 49)+ (9-4/13.5
17. 64(B4% Y (0r7) B {l
6/5,/‘/4 dsof

Yolume Hater Vapor Gblleoted. 8tandard Conditions

Vie = 0?016 condensate from impingers and Silica Gel

Ya(at

Vi (st

Bys =

Bus

. Holec

d) , 04707 Vie = /9"7‘// sof
a) = OQZ// _ 802

. Percsnt Moisture, by volune

—_ Vu(ata) = (Ov‘?(// )= 0-604
Vi otd + Ym (ot4) (ORL//)*(%/%)
0.9°%

ular Neigh'i'. Stack gas

Dry Molecular Hight

Ha =
Ma =

Ha =

Ma
Ms

u

0.440 (% COz) + 0.320 (% Oz) + 0.280 (%.Na + % CO)
o.400(  )ro.320( )+o.280( )
A6 _ 1b/1b-mole |

He + Bus (18-Ha) ={ £90 )+( 0.0A )(18- Ho )
Q? q 0 1b/1lb-nole

#&5 .




BES —
Plant: Gooyed %ﬁ g
Date: 3140
Source/Sampie Number: /)MR -7

. Stack Gas Veloocity Average

Vs(avg) = 85.49 Cp (\/F) ave,/%‘nu_._ N
Vs(ave) = 85. 49@4/4)(0%’? ,/c 2552

(2.7 )840 )
Vglavg) = A/?CZ ” tt/aeo.

., Stack Volumetxic Flow Rate, Acotuas Cond:.tions (8tack

Temperature and Pressure)

Qs = 60 Vs A = 60 (%‘M)((jg%é)

Qs = c% acfim

., Stack volumetric flow rate, standard oondi'bions (680 B, 29.982

Hg)
Qeta)= 17,64 Qo (l-Bm)

Qusta) = 17, 64(7"@5‘() (1-0 333
Qota = 2589 asotm

. 'Isokinetic Variation

%I = K Te.Vmtatdd
Po Va An 6 (1-8ws)

. 0.0045 ’5533)(%’/‘{6)

P14 Yo N0
%1= 032 %
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SAMPLE RECOVERY DATA

Plant: _G_e_wig's ?\&-\-‘. A_-é‘_woﬂks

Date: 3-1-?

Sampling Location: __TANK 42 ScRUBRER T
Sample Type: CARLE  METHOD F2s CW R"-"/ig'f
Run Number: OMR - 17 '

Sample Box Number: | %
Clean-up Man: Simon)
Job Number: < ks

Commants:

FRONT HALF

'F‘iltar Number: DMR-17F
Description of Filter: DRy

MOISTURE
Impingers
Final Volume: 978 ml [O A nl
Initial Volume: 100 ml 100 nl
Net Volunme: nl nl @
Total Hzoz

ERE

Silica Gel : .
Final Volume: 69T g g g

Initial Volume 67L Z— g g s g
Net Volume g q (o’?(‘)ﬂ) g

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: Gewe's Praas S Werks

Date: 3=\~ q0

Sampling Location: __JTANK 42 ScRYBBER T 25T

Sample Type: CARE METHOD_ _F2S CHROME

Run Number: OMR - 1§ (&Aﬂk) ‘

Sample Box Number: ZR

Clean-up Man: Simop)

Job Number: S 1¥S

Comments:

FRONT EALF

Pilter Number: bmMR-/¢ ¥

Description of Filter:

MOISTURE

Impingers
Final Volume: 75 nl 7% nl o ml
Initial Volume: 100 ml 100 ml d ml
Net Volume: nl nl @ ml
Total H,O:

Silica Gel
Final Volume: L¥.6 g g g
Initial Volume 6 %.¢ g g g
Net Volume g g 6"5> g

Total Moisture:

Description ¢f Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT Gepes  Pliting
DATE A-/5-40 ~
SAMPLING LOCATION
INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTAKCE B)
STACK 1.D,, (DISTANCE A - DISTANCE B)
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR ARICS SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/8 INCH) OISTANCE B (SUM OF COLUMNS 4 & 5)
74
Al ooty | 1275 o
AR Wl | 7%
A3 0.6 =
A9 - 204 q"_
As | 0357 j07_
Al 095 . %"
Bl 0 o7y R__
_A) [ud4b [
83 ( 266 3”1
B4 DT 4" ,
pZ DA% ki
Bl C 456 g%

—-ﬁ—-'-o-—-ﬁ--‘.-ﬂ-‘

PACIFIC ENVIRONMENTAL SERVICES, INC.




PRELIMINARY VELQOCITY TRAVERSE

Plant: GQL’\E% @)&Tﬁ‘a

Pate: 1-12-40 y, A
Location: Fgjudt (lyct

Stack InDoﬁ 18'75 "

Barcmetric Pressure, in. Hg: 2976 ) Sa.mpling’o 'X'
Stack Gauge Pressure, in. H0: "57;32 Location
Operators: MIQ KS :

Pitot Tube I.D. Number: _ I/M§¥%/ *
Temperature Peadout I.D.: ey
Pitot Tube Leak Check: OK Schematic of Traverse Point lLayout

Traverse| Velocity | Stack | Cyelonic Traverse| Velocity | Stack | Cyecleniec
Point |Head (Apg)| Temp. |Flow Check Point |Head (4pg)| Temp. |Flow Check
Number | in. Ho0 |(Tg),°F|° from Null Number | in. H50 |(Tg),°F|° from Null

Al D60 | &)
Ao | 07!
A3 | 6.0l
AY 1 670

12 1067
' (.57
(.43
A | 80 | |
B2 | 050
B4 | ()72
Bs | 066 | |
8L | g7 |V

iPoa | = 067

Ave rage 0‘5171; Average

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA  (228% =
A
. Test #1 "“'“"-';’3:;%‘&5-" 5

PLATING SHOP "
P rL ] ﬂ’“[b ,l‘.qz' ""’ Ob'i'

TEST DATE T
TEST NUMBER A 1ONO HE 1n
TANK NUMBER o 2 ' roYe ¥F in
LENGTH X7 toy 12 o7
WIDTH 37 o A
DEPTH 77 % %) %5
FREEBOARD @ Gy eIT
. HOOD TYPE | Sirdde 55 S el
POLLYBALLS - STZE PERCENT COVERAGE 1657 ¢e
ADDITIVE —%2——’_9 MANUFACTURER PRODUCT ~_ 5% 66 /o
AGITATION AIR N2 T 2c oot
ACID STRENGTH =Cory o 88 A
BATH TEMP A ilor o
CONTROL EQUIPWMENT ZSorvbbes He3 S A
HoY o our
11 ;’é n
Hes «s =
RECTIFIER NO. RECTIFIER NO,
TIME VOLTS AMPS AMP-HOURS VOLTS AMPS AMP-HOURS

- v R oW fE AR W WA AW Er W S v S --——--..__---.---...---..—----—------—-—-_--.‘--—-

12:20 .5 wos Q3730

] (.5 10 22 EXAL
;I:C‘D (-5 [T 94359
(U39S

T HEW. e
I35 I | fﬁi
(200 SC —dsc (94195

T

1 . oAt
A2 OVt N
DI L TN s 0
22738 wT AL T

1)236C 0 (/O L

gt o 1§ 51

CARL0S COINMTED ag WHEELS fgf; e I P
. 1aac4p ECT S5 M

WA 3 T

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP_ CenEs  PLATINC
TEST DATE 1-30 50
TEST NUMBER Té_il_cq.(‘_m\ +
TANK NUMBER LX)
LENGTH 5
WIDTH T
DEPTH a7
FREEBOARD
HOOD TYPE
POLLYBALLS 77 STZE PERCENT COVERAGE
ADDITIVE 770 MANUFATTURER PRODUCT
AGITATION AIR
ACID STRENGTH 7
BATH TEMP L
CONTROL EQUIPMENT SCrohbe
RECTIFIER NO. ' RECTIFIER NO.
TIME VOLTS AMPS  AMP-HOURS YOLTS AMP S AMP -HOURS
7¢ (4G = vheis) i %
o0 allL
%"0 S
_ 7 QO
- L -
. é(E;L)

Ale= —R7F_ 343

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

PLATING SHOP Cewes Phyiqa Warka
w

TEST DATE 2T
TEST NUMBER — [ MR—9-
TANK NUMBER 4.
LENGTH
WIDTH
DEPTH
FREEBOARD
HOOD TYPE
POLLYBALLS YA STZE PERCENT COVERAGE
ADDITIVE = MANUFACTURER __ PRODUCT
AGITATION AIR——MML_NOAJE‘
ACID STRENGTH
BATH TEMP
CONTROL EQUIPMENT __scy@pehl
RECTIFIER NO. RECTIFIER NO.
TIME VOLTS AMPS AMP-HOURS VOLTS AMPS AMP-HOURS

—-----—--...-.-..—_-----—--——-—o——--------—--------—----——--—-----—--——-l—-

SWMRT _PMR~4
==Vl 1.0 1350 CRAY frd

__%if. _ o _lxe0 —OPEOOG DU OGRS,
13/ T:0 T -4
kS o O 2z
(125 1.0 (250 o=

4o A [2] &) £

A A {250 O

'\54‘ e !490 ()‘7

M- 130 1 25 Gy Hle

PACIFIC ENVIRONMENTAL SERVICES, INC.




PLATING SHOP

CHROME PLATING OR ANODIZING

Gewe s PLatioe O wrles

!
[
0

PROCESS DATA

TEST DATE 2 ~Zi—T0 =

TEST NUMBER — 5

TANK NUMBER ‘3__‘_

LENGTH 57

WIDTH J7

DEPTH 277

FREEBOARD g4

HOOD TYPE SLoT (REARY

POLLYBALLS NOANE STZE PERCENT COVERAGE
ADDITIVE PRODUCT

AONE MANUFACTURER
AGITATION AIR _ amAE

ACID STRENGTH
BATH TEMP
CONTROL EQUIPMENT

<C P IRRERS

RECTIFIER NO.

A ————————————

VOLTS AMPS AMP-HOURS

RECTIFIER NO.
TIME VOLTS AMPS AMP-HOURS

-...----_---_..--..--.-----—--------....----...-_---—---—--—-—-—

SsakT _PmrR-S
(o]

=AY o 0

132> 9.5 480 DYL RO

35 2.9 ST6  _ofedal_

12 ) o eT7c2

. ﬁ_%q— '7&; 1500 D‘%'?H%

T ) i

(B 7.0 150 ?722_%'
3,5 e.ﬂ‘ 1350 [6)

[ i Vo &

14 {in] Q 4]

|Sg® -5 {20d O ZsEL

iS2o wiY (Soe NI

END_TEST

PACIFIC ENVIRONMENTAL SERVICES, INC.
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R ==
E:JEE
CHROME PLATING OR ANODIZING PROCESS DATA
PLATING SHOP G(ENE's PLATING WORKS
TEST DATE =22-90
TEST NUMBER Dmg...lz
TANK NUMBER Gz
LENGTH c’
WIDTH i
DEPTH _q
FREEBOARD T o o TS (basTad)
HOOD TYPE SLoT onN REAR oF JaAle
POLLYBALLS N O STZE PERCENT COVERAGE
ADDITIVE NO MANUFACTURER PRODUCT
- AGITATION AIR _AB
ACID STRENGTH
BATH TEMP
CONTROL EQUIPMENT ScRuIRER. oMLY
RECTIFIER NO. LARGE CREY SrooARECTIFIER NO.
TIME VOLTS AMP S AMP-HOURS VOLTS AMP S AMP-HOURS

< N
— Ao iy N 2 j By X >
—5s ca
O

A Seo [ - 1220

[fw) 209 Lo f‘:g
—SlgE L 22—y

jd% 1 .& 2.7 2o {

L Dumanyf Caibd £ EL S

%5 7 wHEEL cEMTERS INC o TroLED
¥ y
; | " og " woteEl—

calLod

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

PLATING SHOP (G ene'S RaCe Lijurks
TEST DATE = — 22— 95 S

TEST NUMBER e -

TANK NUMBER T

LENGTH %

WIDTH 1

DEPTH 17 |
FREEBOARD U o :

HOOD TYPE = S AT REARE Tk

POLLYBALLS CENT COVERAGE

N WE
ADDITIVE oNE MANUFACTURER PRODUCT

AGITATION Al Al
ACID STRENGTH

- BATH TEMP

CONTROL EQUIPMENT —_ScRURRER.

RECTIFIER NO. LARLE QReY succA RECTIFIER NO.
TIME VOLTS AMPS AMP-HOURS VOLTS AMPS AMP-HOURS

..u--...--..----—--—-——---—-----..—-—--—-——--—--—-_.....-_-—_-..----—--—-—u—-—

() o 2eads

zﬁ; [a) ]
4.0 2TSO 2022
ig!g [) e =) ({
\ : o S
U | 3 _.é_n.ﬂ _I.ﬁ_q

“:2% s M YT 12
6Ly 0 o oo 602
WA - T Ig ] WO 723
123y %, 0 2400 100 %a(
L 757 T _=ioe . LpDDC
FND  7EST
gizz FEYAE] =270

PACIFIC ENVIRONMENTAL SERVICES, INC.



CHROME PLATING OR ANODIZING PROCESS DATA

PLATING SHOP G&ME's PLATiNG WHRKS
TEST DATE R K

TEST NUMBER ~ DMR - 10 a2 \\

TANK NUMBER — &z

LENGTH z:

WIDTH Kl

DEPTH ; . \
FREEBOARD Foun is%5 "l k (m‘k P m)
HOOD TYPE SL-U‘TS o/bﬁ pf-ﬁ(_'i: TN

POLLYBALLS Nopfs_ OLLE PERCENT COVERAGE

PRODUCT ~Dis—»ust NP

ADDITIVE T\(gs____MANUF'A'CTUmm
AGITATION Al ) MeGrzun— Roheo

ACID STRENGTH

BATH TEMP

CONTROL EQUIPMENT ScRWREER_ AN T 16"
7 B

RECTIFIER NO. Zo2.7 QQZQSM\Q RECTIFIER NO.

TIME VOLTS AMPS AMP-HQURS VOLTS AMPS AMP-HOURS
SRy _EST

Hb‘?‘ Jic LW 147 ey
TN ) o 107512

WS 7.0 Q T

L2\ 3 :g%,%% , -

AT 7.2 Zf“?S" 10%213 Dng-16 gl 3@@ Ary,

1243 2.5 //cxﬁ) tOF3gs

| Lo © 6%887

~ vy

5‘7"4—"5| - TEST

tgg 1.2 {loo 108359

) : 1.0 oD A

1358 5 o2 235 %{a —IRR- —ATE s
1420 -2+ O 750 / Sa

| it Ll wits 3o0

[444 /0 ] 650 /

(S 06 x4 gDD ao‘rl

! 5:22 [&) ( ;2%

(<9 2 o 322

\'

PACIFIC ENVIRONMENTAL SERVICES, INC,



PLATING SHOP GEZVE'S PLATIWG ¢x0RKS

TEST DATE
TEST NUMBER
TANK NUMBER
LENGTH
WIDTH

DEPTH
FREEBOARD
HOOD TYPE
POLLYBALLS
ADDITIVE

AGITATION AIR _aw®
ACID STRENGTH

BATH TEMP

CONTROL EQUIPMENT @mﬂ, Sc euhber

il
I
¢
|

CHROME PLATING OR ANODIZING PROCESS DATA

Z-23~10
DMR ~ ]2~ DMR-14
“Z
F,‘
3’!
ST bt o Slor T/ Fon
< Neg.r
__%S__ CENT COVERAGE
(7 MANUFACTURER Ak Gec RolcePRODUCT "DV S-Sy A

RECTIFIER NO. SmMlALe RECTIFIER NO.

e ————————

TIME VOLTS . AMPS AMP-HOURS YOLTS AMPS AMP-HOURS
Saey bme- 13
1045 o =] yof] &%
res| e /g-00
. 250 Ji0 (51
1124 T [ooe o220 :
\1\ 3.0 -7 T )
ngs o o Ho j%; _ A= ZH! gz Bu_e
2.59 % ]O80 o U
A o o2 WO lo e :
247 o 5] nog e
_CAD. JaiR - 13
S L Pﬂe-I;
|3\§ [z [<] i\
\%zo.:c;r 1.9 i@ — WO0Rs
x4 6‘8 S0 Y-T4
“Z.. _IZoo m‘é“z - -\ A—" 2
[<H o =
7. ¢c ’{Zo-o (i Lo
& -0 250 I {l&ol
W\ 1.5 Lboe W1%4

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

PLATING SHOP__ GENES PLATIE LuitReS
TEST DATE  _Z-1-9¢

TEST NUMBER ~_J - 1

TANK NUMBER z

LENGTH

WIDTH

DEPTH

FREEBOARD T g oF Toave «% b€Gunaing oF Teorlé
HOOD TYPE Lor - Ooec OF Taok

AGITATION Al po
ACID STRENGTH .

BATH TEMP
CONTROL EQUIPMENT SCRURRER | ADWT)H &

LAEGE RECTIFIETR.

O%3

POLLYBALLS NE — NT COVERAGE__ ——
ADDITIVE 'TN%——Q. MANUFACTURER. McGaAN- Renee  “DISfe Mgt WP

TARK NO'-—-_---“—ZF HHHI'O‘—"_—:“-———-—
"TIME YOLTS AMPS AMP-HOURS YOLTS AMPS AMP-HOURS
TomomossTeTTITTTTT TISTARY DM

___ENR T
e 5 ! o ]
13 ( —Tap _ 2258
13 L) [
X3 (o :Eiz:il_
1, 2.350
v o o
\3-
Y ’i ;:00'
[F]

PACIFIC ENVIRONMENTAL SERVICES, INC.
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