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Source category: Electroplating Filename: ELEC_R62.WQ1 Date:  12/15/94

Plant name: Metal Finishing Assoc. of Sc. CA Location: Sherman Oaks, CA Ref. No.: 4-62
Process: Chromic Acid Anodizing Test date:  1/24-2/8/90 Process rate basis: production
Samp. Gas Volum. Emisston| Process
Type of Run| Test [time, |[Isckinetic,| volume, | flow rate,| Mass, |Concen, rate, rate, Emission factor
Source control |Pollutant No. | Method]min % DSCF | DSCFM ug gr/fDSCF{  Ib/hr A-hr mgfA-hr_|gr/A-hr | Rat.
Anodizing tank none total Cr 1 |CARB 40 100.6 37.37 3,318 | 6€88.60 | 2.8E-04 | 0.00809 143 17 0.26
total Cr 2 [425 40 96.0 37N 3,271 | 450.00| 1.9E-04 | 0.00522 190 8.3 0.13
Average 13 020 B
Cr+6 1 |CARB 40 100.6 37.37 3318 | 44370 | 1.8E-04 | 0.00521 143 11 0.17
Cr+6 2 {425 40 96.0 37.31 3,271 | 270.00| 1.1E-04 | 0.00313 190 50] 0.0769
Average 8.0 012| B
AMA total Cr 3 |CARB 40 106.0 40.58 3,432 34.90 | 1.3E-05 | 0.00039 177 0.67 0.010
total Cr 4 {425 40 104.6 39.24 3,344 23.30 | 9.2E-06 | 0.00026 177 0.45| 0.0069
: Average 056 0.0086) B
w Cr+6 1 |CARB 40 106.0 40.58 3,432 177
Cr+6 2 j425 40 104.6 39.24 3,344 177
Average
Basis for rating: Only two runs conducted.

Problems noted:
)y - Cther notes: AMA = antimisting agent; Cr+6 below quantitation limit for controlled runs.
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Efficiency of Harshaw Chemical's MSP-ST
For Controlling Chrome Emissions
From A Chromic Acid Anodizing Tank

INTRODUCTION

pacific Environmental Services, Inc. (PES) was contracted by
the Metal Finishing Association of Southern California (MFASC), to
evaluate the effectiveness of an anti-mist additive (Harshaw
Chemical's MSP-ST) in reducing hexavalent chromium from chromic
acid anodizing tanks. The coordinator for the MFASC was Peter J.
LaBarbera, President of D.V. Industries. Testing was conducted on
February 23, 1983 and March 1, 1988, at an MFASC host site. Two
tests were conducted on each day using modified CARB method 425 to
collect stack samples.

To conduct the evaluation, it was necessary to have an
anodizing tank which was outfitted with an emission collection
system. An anodizing tank was selected at the host site which met
these requirements. All taests were nade of the emissions from the
tank between the anodizing tank and a scrubber on the roof (Figure
1). The first two tests, KL-I-1 and KL-I1-2, were representative
of uncontrolled emissions. The second set of tests, KL-1I-5 and KL-
I-6 were representative of controlled emissions when an anti-mist
additive (Harshaw MSP-ST) was used in the plating solution. This
‘particular additive was a surface tension reducing agent that also
produced some foam on the anodizing solution surface.

EQUIPMENT AND PROCESS DESCRIPTION

Al] tests were made of the emissions of the same anodizing
tank. The anodizing tank was used to anodize small metal parts
using chromic acid solution. Dimensions of the tank were
42" x 96" x 48" with a nominal volume of 800 gallons. During the
testing the anodizing tank was operated with a 6" freeboard. Air
agitation was used for tests 1 and 2 but not for tests 5 and 6.
The bath temperature was maintained at approximately 103 Fahrenheit
and the amperage applied to the anodizing tank, for the four tests,
ranged from 215 to 285 amps at 20 to 22 volts (Table 1). The
chrome concentration of the anodizing solution ranged from 51 to
59,6 g/1. The significant difference was that tests 1 and 2 had
no process controls (baseline), while for tests 5 and 6, anti-mist
additive Harshaw MSP-ST was added to the anodizing bath solution.
(Tests 3 and 4 were voided because of changing process conditions).
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. : ' TESTING METHODOLOGY

Prior to sampling, velocity, static pressure, and temperature
were measured to determine sampling rates and nozzle sizes as
prescribed in CARS rafarance method 5. The samples at each
location were extracted with modified CARB method 425 source
testing trains as described in the 1/20/89 CARB testing protocol
(Figure 2). The source trains consisted of a 0.3" I.D. glass
nozzle, a glass probe, two impingers each with 100 ml of O0.1N
sodium hydroxide, an empty impinger, an 89mm teflon coated glass
fiber filter placed after the empty impinger, an impinger filled
with silica gel, an umbilical cord connected to a vacuum pump, a
dry gas meter, and a calibrated orifice connected to_an inclined

manometer. .
A %“ 't’M

4o
Each test was conducted For a period of 40 minutes which was
one batch anodizing operation. Sampling was done by traversing at
20 different points inside the stack. Velocity and temperature of
the gas streams were measured and recorded every 2 minutes during
the tests. The meter temperature and the volume of the gas passing
through the meter were also measured and recorded every 2 minutes.
The volume of the impinger solution and the weight of the silica
gel were recorded before and after the tests to determine the
moisture content of the flue gas stream. Applied voltage, bath
temperature, surface tension and amperage applied to the chrome
plating tanks were also recorded. A1l information was recorded on
field data sheets (Appendix).
. _-‘,’oO rm.0.

Ll

After sampling was concluded, the contents of the impingers
were placed in 500 ml polyethylene containers and then rinsed with
0.1N sodium hydroxide three times to ensure that the sample was
transferred to the sample containers. The sampling train from the
nozzle to the impingers also was rinsed three times with a 0.1N
-sodium hydroxide solution and added 1o the sample containers.
After the sample was collected, an additional rinse of the sampling
train was done and put into a separate container, the train blank,
to check the effectiveness of the sample retrieval method (Table
2). A1l samples were kept at approximately 50° Fahrenheit during
the test and prior to laboratory analyses in order to prevent
sample deterioration.

Laboratory analyses were conducted by Thermo Analytical
Laboratory in Monrovia, CA. Volume, total chrome concentration and
hexavalent chrome concentration were determined. Analyses for
total chrome used atomic absorption spectrophotometry and analyses
f hexavalent ¢ ed di i : ric

,EggﬂﬂiggggﬁﬁAnalyses were conducted of blank reagents and filters
used in the tests to provide assurance that they had not been
contaminated Sy shromium. Blank results were not subtracted from
the tested concentrations.

X Gr AR
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Glass or stainless steel sampling nozzle
Stainless steel probe sheath

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

Stack temperature sensor
15 ft. teflon probe line with ball and socket connectors

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

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

solution

. Modified Greenburg-Smith impinger - drv -
 Filter holder with teflon-lined glass fiper filter
11.

12,
13.
14,
15,
16.
17.
18.
19.
20.

21.

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 aH

Leak free vacuum pump

Dry gas meter .

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

FIGURE 2
Diagram Of Sampling Train
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The level of detection for hexavalent chrome was 0.003 mg/1, so the actual

retreiMal efficiency is very likely near the 97-99% as was demonstrated on
the test trains for the uncontrolled emissions.
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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, and percent isokinetic testing for the
exhaust gas stream. Results are shown on the emission test
calculation sheets (Appendix).

Tests 1 and 2, conducted without the anti-mist additive in
the bath solution, showed an average emissions rate of 12.7 mg/amp-
hour for total chrome and a rate of 7.99 mg/amp-hour for hexavalent
chrome (Table 3). Tests 5 and 6, with the anti-mist additive in
the anodizing solution, showed an average emissions rate of 0.56
mg/amp-hour for total chrome and a rate of 0.18 mg/amp-hour for
hexavalent chrome (Table 4). From these results the reduction
efficiency of Harshaw Chemical's MSP-ST additive was calculated.
The efficiency for reducing total chrome emissions was 95.6% and
for reducing hexavalent chrome emissions was 97.8% (Table 5).

Total chrome concentration cannot be used to define removal

efficiency for Rule 1169; however, the reduction was 95.6% which
‘Was—consistént with the hexavalent chrome measurements. Rule 1169
applies only to hexavalent chrome which is the compound of health
concern so the emphasis of the analysis should be on Cr 6.

Results can be compared to SCAQMD Rule 1169 which regulates
Cr 6 emissions from chromic acid anodizing tanks. The rule has a
required control efficiency for control equipment. As an
‘alternate compliance procedure, an anodizing tank can meet a
mg/amp-hour loading in the total stack effluent. The three
levels of control are based on total shop emissions as shown
below: :

Plating Shop Control Stack
Efficiency Discharge
Cr 6 Emissions <2 1b/yr 95¢% 0.15 mg/amp-hour
Cr 6 Emissions 2-10 1b/yr 99% * 0.03 mg/amp~hour
Cr 6 Emissions >10 1b/yr 99.8% * 0.006 mg/amp-hour

* As an interim measure, all chromic acid anodizing tanks must
meet a 95% reduction efficiency or a 0.15 mg/amp-hour emission
rate by November 1, 1989.
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Since total controlled chrome emissions from nearly all
chromic acid anodizing tanks will be less than 2 1b/yr, the 952
requirement will apply not only as an interim but as a permanent
requirement,

Results also showed a Cr 6 concentration of 0,177 mg/amp-hour
which is slightly above the 11/1/89 standard of the SCAQMD.
However, the 0.15 mg/amp-hour standard is more stringent than the
95% reduction requirement. '
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4.

1,

I

Pi ants A’% 2=

5
Date: dd7%q ‘
Source/Sample Numbers 5 (IJ&T)

Vo(std) = 17,64 Vo ¥ [P an ]
o
Vators) = 17,64 (%. 2410 ) 2037), (3~’//1s.e}-"
(o)
Vagra) = __JA3Z3  gsof
+ Yolume Hater Vapor Colleoted, 8tandard Conditions

Vio s 7‘92 oondensate from impingers and Silica Gel
Vw(atd) = , 04707 Vio = _0-73-3 8of
Yi(ata) = &ZB5 — 802

Peroent Moisture, by volume (O‘/l?) 0.5/)1
Wo = s vy ‘Y .-0

’ V{,";';T‘%‘v;d’(nu (0.43) 4 23

o = 1%

Holecular weiglrr. Staok gas
Dry Molecular Hight
Ma = 0.440 (% CO3) + 0,320 (% 03) + 0,280 (%02 + ¥ CO)

ta = 0.440(  “)r 0.3z0( 1)+ 0.280( )
te = — MO 1b/1pemole

Ho = Ha + Buo (18-1a) =( 84 )¥( 0.041 )te-50 )
Ha =

9‘6'66 lb/lb-mole
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7.

5.

. Staok Volumetrfc Flow Rate, Aotual Conditions (8taock

¢

Plant: ’ . sts
Date: —TT3 I

Source/Sample Number: 7-1 (2167‘.)

Stack Gas Veloolity Average

Vs(ave) = 86,49 Gp (VAP ) avg,/gm. '
Vs (ave) = 85. 49(03"-{)(057 ) '{ J)(
Vs (avg) = ja?l - ..‘.'t/aeo.

Tenperature and Pressure)

7]
Qs = 60 Vo A= 60 (320)( 1-/‘7’1‘;,- )
Q = ,337/‘ aofm

Hg)

Q(sra)= 17,64 Qo (1-5wa) %9 s
)

Qatd) = 17.64(332/)(1-6.011)%

Qotd = 3218 dsofm

Stack volumetrio 2low rate, standard oondi‘bions (680 &, 29, 92

‘Isokinetic Yariation

*l = Po ‘\,!a (.n 6 (l).(ﬂm))
; " { 837N\ 97233 .
o °;‘(§’ T8V ool T

PACIFIC ENVIRONUENTAL SERVICES. INC,
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SAMPLE RECOVERY DATA

Plant: Al’\Déﬁ 2.0 T;# <
Date:  &2-23 -29

—
Sampling Location: JnH» ,
sample Type: _Cwgoma. (mmy 3 Cre( :
Run Number: Tl . '
Sample Box Number: |'§L
Clean-up Man: §_'1W\ Sw
Job Number:
Comments:
FRONT HALP
Filter Number: KL"'I-F"'i

Description of Pilter:

thsedm.-;:.._

MOISTURE

+ | 2 %3

Inpingers
Pinal Volunme: nl ml al
Initial Volume; (6D ml (oD nl O w
Net Voluma: H 0200 = ) nl
Total Hy0: O A-L '

31?15;:16321:::! s 882.1 ¢ AT T | g
Initial Volume ®12.9 ¢ \ / g N/ g
Net Volume 7. 29 X g ]\ g
Total Moisture: 92 [~ [N

Description of Impinger Catch: botle Qleor hs A'Seal erstio—

P

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Plant: Aredizing _[£5TS

Date: 2-23-1 ¥

Source/Sample Number: =13
1, Yro(eta) =

nrn

17,64 Vo ¥ [P_hn.r_-r_fﬂ./_z.a.._e_).] -

Vio(ata)

17.64(52328 Y1690 )[(_3037)« (3.7 p3, 5’]

(557 )
32313 dsof

Ym(ata)

2. Yolume Hater Vapor Colleoted, 8tandard Conditions

Vio = /éé oondensate from impingers and 8ilica Gel
Vi(etd) = ,04707 Vio = 058 sof

Q.56’ — 802

Yu(ata)

3. Peroent Moisture, by volume
Bus = _____Vu(ata) = ( 0.% )_,-.-. 0. 015

Yo otd + Vi (atva) (o,53)+(ﬂ313
oo = 0018 = 1,57% |

4. Molecular Height, Stack gas

Dry Holecular Hight

Ma = 0.440 (% CO3) + 0,320 (%X 0z) + 0,280 (X,N32 +'X CoO)
te = 0.440(  )ro.z0( o)+ o.ze0( )

He = 290 _ 1b/1p-mole

Mo
ta

e + Bus (18-H8) =( 210 )¥( 0015 (w- 240)
Qﬁ‘gb) Ab/lb-uole )

L}

PACIFIC ENVIRORMENTAL SERVICES, INC.







5.

8,

., Stack Volumetric Flow Rate, Aotual COndit-ions (8taock

Plant: M LM Tjts

Source/Samp]e “Number: .. kl.

—

Staock Gas Veloolty Average

Ys(ave) = 85.49 Op (VF) avs’/?ﬁ. '
s to
Vs (ave) 85.49(&7“{)(0.57 ) ,{3&”)(33.5‘/

30?-4 - ft/aeo.

L]

Vs (avg)

Tenperature and Pressure)

Qs = 60 Va A = 60 (824)( -’—f,ﬂ)
@ s S0 aotn A

- Stack volumetric f£low rate, standard oond!.tions (680 F, 29, 92

Qore = _IR7) - dsofm

Hg)

Qeatd)= 17,64 Q (1-8ws) %: 8

Queve = 17,64(240)(t 1-p06){ 30 ) |
5475 )

‘Isokinetic Variation

%I = K To Vmtotd) .
Po Vo &n © (1-5518)

0.0945 {5‘/736')(?3{6)(0@59)(610 e 00'5)

«
-

%1

PACIFIG ENVIRONMENTAL STAVICES, INC,
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SAMPLE RECOVERY DATA

Plant: L~ o

An@‘m\g Tests

L B

Date: R-2d =9

Sampling Location:

Sample Type: ___ Uemae Cuppes ig_r*!.g

Run Number: KL - T2

Sample Box Numbar; 2D

Clean-up Mans Sivmen

Job Number:

Commants:

FRONT HALP
Pilter Number: wlL~IF-2

Description of Pilter: N¢ ais woleraTit—

MOISTURE

Impingers & [ =2 ®3
Pinal Volumes 1ol ol Jo | nl o) ol
Initial Volumes (D m (% m O m
Nat Voluna; | ml | nl O nl
Total H,0: 2wl

Silica Gelt Tutweeh XY
Final Volume: o0&, ' g g )
Initial Volume .2 g g g
Net Volume 10,5 ¢ g g
Total Moisture: L. 3

Description ¢f Impinger Catchs bstl C-\eﬁv‘c‘J Ve d\'S(.olgre.‘T.'b—-

PACIFIC ENVIRONMENTAL SERVICES, INGC.
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V.E ” [} ‘J -f.g
CHROME PLATING' PROCESB DLTA

HETAL FINISHING ASSOCIAT%ON O?"SOU‘I‘HERN’CALIFORNIA "'

N NS ol v

PLATING SHOP Am-tlwm«
TEST DATE 2-2%-

e

~L‘

- -I.‘-'-

TANK NUMBER . o3 °F-

LENGTH ~£mcams ‘»‘mvmm'mmwu_ AL

WIDTH INCHES *. Cadrrons _

DEPTH _INCHES ¥

‘ADDITIVE _NoNg Carie pasg :

FREEBOARD___ - G INCHES

POLYBALLS uwe INCH DIA, PERCENT COVERAGE

HOOD TYPE .-

MIX AIR - Lﬁ&lﬂ.\'aok) o

Aed %-rf.ucﬂ\ ounu..s SR Au\/qm oo Wnu) . .

RECTIFIER__ALMED K€l a L — e KRR ALY

CAL DATE 12-14~38 . <.

vy . ." a -'\ - it . u\ y b I}

TIME DC VOLTS AMPS ™ Dc vo:.'.rs AMPS DC vo:.'rs AMPS

kS W S S e A S W ------------------------------u----—---

Due o Short dwrorim, _of :g-_a—

........—-—% "y uu@h—_—ﬁi“-"‘r éﬁ—ﬂ'
read?

AR

PACIFIC ENVIRONMENTAL SERVICER, INC.
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Fage 2
v

Received: QZ/23/8%9

™A Inc.

REFORT

Results by Sample

Order # B9-02-099

PouEaArPLE TR EL-11

SarMFLE

# 01 FRACTIONS: A

! Date & Time Collectsd Q2/2735/89 Latannry

: Q.20 WC 765 d
: mea L il _
Nu. . H\
VOSAMPLE LD EL-IZ SAMPLE # Q2 FRACTIONS: A i
' Date & Time Collected Q2/23/8% Catenory ;
{ CR_HEX 0.50 WC QOO i
! mo AL mi.. .
VOBAMPLLE TR EL-IF—1 SAMFLE # 03 FRACTIONS: A

! Date & Time lollecta=d QZ/2Z/8% Catagor:, '
' CRHEXS % 0.3 CRHBAA_ __ _ 1.22 '
! ug s Tilter Total g

VoBaMPLE 1D EL-IF2 SAMPLE # 04 FRACTIONS: A !
g Date & Time Collected Q2/23/89 Category i
: ﬂmImxmsleMiDPM, CRHGAA_____ 0O.74 |
: ol Tilher Total wg !






frage 3 TMA Inc. REFORT Work Order # 89-02-099
Received: 02/23/8% Results by Sample

bogarFLE 1D EL-TBEI1 _ SAMFLE # 03 FRACTIONS: A

' Date & Time Collected QZ/235/89 Category
{ CR_HEX < 0,00% CR_L £ 0,02

g mes o L. miz .7 Lo
! 1

VO OSAMPLE ID EL-FH1 SAMPLE # 0& FRACTIONS: A

: Date & Time Caollected 02/23/89 Category
i CRHEXS_ “_D.5 CRHGAA _1.13

d ug/filter Total ug

I SAaMFLE 1D EL-RBE1 SAMPLE # 07 FRACTIONS: A

! Date % Time Collected QZ2/23/89 Cateanr:y
i CR_HEX __« ©.00Z% CR_L 1 0,02

' me /L me .

PoZAaMPLE ID EL-PRI1 SAMPLE # 0B FRACTIONS: A

! Date & Time Collected 0Q2/23/89 Category

43,500. CR_L 59,600. S6 1,082

me L ey /L. MNZA

My e
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BAT L [IWHE B485

BATAAEG  [EJUSIIGHTAGY "91 {58

ELiZyF1 &B/BZ/S0 LB/LZZ/Z0 spastTalay
&&HD-C0-68 # 43BPJ0 H-0M AM0A3Y TAUT WL
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1

3.

4,

Plant: {Zing ’E55+f
Date: e
Source/Sample Number: ~I5 (Enlet-)
v+ Ym(ata) = 1?.64 Vo ¥ [%hﬂ2r¥-ié££1ﬂhﬂl]
1]
Via(sta) = 17.64(3?377')(/-0‘;5) D35 s (3‘8 .
(5419
Yi(otd) = /'/0'576 dsof '

+ Yolume Hater Vapor Colleoted, Standard Conditions
Vio = LD ocondensate from impingers and 8ilica Gel

04707 V3o = 0.9/ so?
0'5/5 — 802

Vi(otd)

Yia(std)

Percent Moisture, by volume

Bus = ____ VU(at8) e, = LO.S/&)} 0'.0/3
V4 otd + Vi (s%6) (0‘5[3).;@0.575)

Bus = A .30’3

Molecular Haight, Stack gas

Dry Molecular Hight

Me = 0,440 (% COz) + 0,320 (% 03) + 0,280 (X,Na + % CO)
b= 0.400(  )roszo( )eozso( )

Me 89.0 . 16/1bemole

o = Mo + Buo (18-Ha) (240 J( 0.0 )18~ 290)
Mo = B, §o 1b/lb~wole

PACIFIC ENVIRONMENTAL SEAYICED, INC,
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BES

glgnt: 17 4’@3"“}" %
ate: - ' |
Source/Sampie Number: . -T45

5, Stack Gas VYeloolity Average

85.49 o (VAP ) avg’/'; -

Vs (avg) =

s M
Vs (ave) = 85.49(0,3(‘[)( 0|567) ,{?M-)‘E;g% ;
Vg(avg) = }217 - f.'glaeo. '

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

60 Vo A = 60 39‘% /.25
-‘34 ‘l# (aotm)( . )

Qs
Qs

T ?{t?ok volunetric £low rate, standard oconditions (B8° B'.-39‘o;92
g | , o

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

Quevey = 17.64( )L-000) 5’0.;‘1,)
529

Qsta = 3%352 dsofn’ '

8, ‘Isokihet.io Variation
%I = K

2

@

. \V's An B.(l-ﬁm)
« 0.00e5 8221 4657

(2088 ms )por(<0 J1-003)

%l = /Oé.() %

PLAIFIE FHVIRONUFNTAL RFAVICFR INE,
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SAMPLE RECOVERY DATA

Plant: JATRV . T
21-39 ~

Dates

Sampling lLocation: Sceudder Inlet+

Sample Type: Cheroem B ‘
Run Nuzber: < L- TS

Sample Box Number: 1.8

Clean-up Mans Sitmon

Job Number: __ ~S&mLZz. 3CZE

Copments: _ No Dn‘sc_a’m—n . o NaQN JSl..

FRONT HALP

Filter Number: wl-IS5-F

Descziption of Filter: leaw

MOISTURE

Inpingera
Final Volums: PRI nl doo nl sl
Initial Volume: doo ol d.oo al ol
Net Volumas ¢ O — gl ROD ——— wl
Total Hy0: .2 '

Silica Gel
Final Volunme: ‘%A‘b . ‘. q g q
Initial Volume 394 .% g g g
Ret Volums %.3 g : -] 9
Tota) Moisture: \\ }

Description of Impinger Catshi

PACIFIC ENVIRONMENTAL SERVICES, INC.







Plant: . hedizrg Tests

Date: 3-[-3
Source/Sample Numbers -Ié

1. Vm(etd) = 17,64 Vo ¥ [;ha:_:_iéﬁzlﬂﬁﬂl]
o
Via(sva) = 17.64(35%7)({,0,20) +(3
( 54/ )
Yo(otd) = _27_2_ 0 dsof
2. Yolume Hater Vapor Colleoted, Standard Conditions

3.

Vie = /LC5 oondensate from impingers and Silica Gel

.04707 Vie = 0552 sot
0‘5501 —. 802

Ya(sta)

Yi(ata)

Percent Moisture, by volume

Buo = ______ _Yu(ste) = ( 0539)_: 4210/3
Vi otd + Vm (std) (0.539).,,(3%#)

/3%

Byo

. Molecular Heiglﬂ'. Staock gas

Dry Moleoular ﬂish‘o

Me = 0,440 (% COz) + 0,320 (% 03) + 0,280 (%,Na + X CO)

ua = 0.4¢0(  )r0.320( 1)+ 0.280( )
e = 840 _ 1b/1pemole -

Ma
Ms

Me + Bws (18-Ha) =( 390 )+( 0.013 )(w- 4.0 )
2886 1b/1b-mole

BEE -

PAGIFIC ENVIRONMENTAL SERVICES, INC,







BES

Plant: _ Aedizig lests
Date: ] 7 -
Source/Sample Numbers —Té

5, Staock Gas Veloolty Average

Va(ave) = 85.49 Op (VEP—) ava'/ogm_ "
Vs(ave) = 85.49(0, 54K, ;

- l) TS
Vg(avg) = 3R07 . $t/se0,

6, Staock Volumetrtc Flow Rate, Actual COnditions (8taock
Tenperature and Pressure)

Q =60 Vo A = 60 (3;467)(/‘75 )
Qs .37 aoln

7. %tg.ok volunetrio Llow rate, atandaxd. oondi‘biona (68¢ ¥, 39.92
g) - .

Q(sta)s 17.64 Qo (1~Bws) %ﬂ 8
)

Quore) = 17, 64(334,7)(1-0013 309@)

(530.4
Qotd = 3347 dsofn

8., ‘Isokinetio Variation

%I = K To Vmtotd)' oo _
Po Vo &n O (1-BWa)

. ' % 5307‘%3?3%; |
z 0,0945
0.38 Y3207 )(agooq)( 10 \¥=0-0

%1 = [_ﬁ.é % ' | '
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SAMPLE RECOVERY DATA

il

Plant: AvnvnodiRiua | Cﬁ'fs

Date: -1 -39 -

Sampling Location: Sc.eugégg Twle-t

Sample Type: CMrove ‘

Run Nuxbar: KL— I 16_

Sample Box Number: __ 2B

Clean=up Mans Nivmo w

Job Number: Z&Zé

Conmentss Ne Disclvearic_ o AROH_Siw.

FRONT HALP

Filter Number: KL" Ié‘F—

Description of Pilter: Cle.taw

HOISTURE

Inpingers
Pinal Volume: do2 Bl p T ml ol
Initial Volumes i nl 1o nl nl
Net Voluma: - TEL Ad2 ml ml
Total Hy0: s

ﬁtiz:lc:rzlm: u"c\o"'\ q g g
Initial Volume = 81\ ¢ 9 9
Net Volume 90 ¢ g g
Total Moisture: l).0

Description of Impinger Catchs

PACIFIC ENVIRONMENTAL SERVICES, INC.
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