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Source Test Report of a CM&E Demonstration Unit
Serving a Hard Chrome Plating Tank at
Electrolizing Inc., 1947 Hooper Avenue

Los Angeles, CA 90011

INTRODUCT ION

Pacific Environmental Services, Inc. (PES) was contracted by
the Metal Finishing Assocliation of Southern California (MEFASC),
to perform a screening test on the control efficiency of a CM&E
dermconstration unit used to collect hexavalent chromiun emissions
from & hard chrone plating operation. Set up and velocity determinations
were conducted on Januwsry 18, and the source testing was done on
January 19, 1888.

In order to evaluate the effectiveness of the CM&E unit, 1t was
rnecessary to have & hard chrome plating tank that was outfitted
with an emission collection system. Electrolizing Inc. in Los Angeles,
CA, was the site chosen for the testing. Susan Grant, General Manager
of Electrolizing Inc., arranged for the hookup of the demonstration
unit and the tank operation during source testing.

The exhaust was taken from hard chrome plating tenk No. 10 two
supply the CHSE unit. The plating tenk was covered by & prefabricated
done enclosure and a flexible hose was attached to the enclosure cutlet
sbove the tank. The flexible hose ran across ceiling joints then
vertically to the roof, then across the roof and down to the inlet of the
CME unit (Figure 1). The length of the hose and plpe was approximately
100 feet between the tank and the control unit. The ocutlet of the tank,
the inlet to the CMRZE unit, and the outlet of the CM&E unit were all 6" I.D..

On Januvary 18th, velocity traverses were taken &t 10 different
ports to determine the velocities of the emission system, Two traverses
were near the tank exhaust, four traverses were made on the inlet near
the unit and four on the outlet (Figure 2). The preliminary velocity
traverses above the tank measured 9.4 ft/sec, at the inlet to the CMEE
unit it was 8.7 ft/sec, and at the cutlet it was 9.8 ft/sec.

PAGIFIC ENVIRONMENTAL SERVICES, INC.
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Cn January 19th, two locations were chosen for sampling. The first
sample, CME-I, was taken from the inlet to the unit at sampling port A.
This sample was used to determine the quantity of emissions in the gas
stream before entering the CMSE unit. The second samnple, CME-0, was
taken from the outlet of the CM&E unit at sampling rort G, in order to
determine the emission rate and subsequently the reduction efficiency
of the CMEE wnit for hexavalent chromium emissions. Continuwous veloclty
Ieasurenents were obteerved in ports C and F.

EQUIPMENT AND FROCCESS DESCRIPTION

Electrollzing Inc., 1847 Hooper Avenue, Los Angeles, CA 90011 , is
engaged in the business of hard chrome plating for the aircraft and
various other industries. During the test, the CMEE unit served hooded
hard chrome plating tank No. 10. The dimensions of the tank were
grproXimately 3.5 x 8" x 3°deep. The tank had a 3" fresbosrd &and had
a 3/4" pvolyball coverage of 150%. During the test the tenmperature
of the tank was maintained at 140 F, the voltage averaged 6.5 volts,
snd the arperage aversged 1065 amps. The concentration of chrome in the
tank was 143,500 ma/l for total chrome end 140,000 mg/l for hexavalent
chrome.

The CMA&E demonstration unit was approximately 6" x 6" x 5. It was
mourtted on a trailer that was 5" x 9 and welghed 1300 rowds., The full
nane of the unit is the SVS/MECA, which stands for its two stages, the
omart Ventilation System and the Multipurpose Emission Control Assembly.
The power requlrements were 230 V at 20 arps or 460 V at 10 anps.

The demonstration unit was sized for applicatlion on tanks 20 sq.ft. or
smaller.

TESTING METHODOLOGY

The sanplies at each location were extracted with modified CARB
method 425 source testing trains as described in a 1/20/89 CARB protocol
(Figure 3). The source sampling trains conslsted of a 0.52" I.D.
glass nozzle, a teflon lined stalnless steel probe, two impingers
each with 100 ml of 0. 1N sodium hydroxide, an 89%mn teflon costed glass
fiber fllter placed after the second wet lmpinger, an empty impinger,
an Impinger filled with silica gel, a vacuun pRup, a dry fgas meter,

#nd a calibrated orifice comnected to an inclined manometer.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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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 obf readings

Stack temperature ssensor .

15 ft. teflon probs line with ball and socket connactors

2gggg?urg-5mit fupinger with 100 m1. of .1 H HaOH
on

Greenburg-Smith fmpinger with 100 ml. of .1 H HaoOH

solution

Modified Greenburg-Smith fmpinger - dry

Hodified Greenburg-Smith fmpinger fi1led with 200 grams

of silica gel

Tmpinger case filled with ice

Im 1nger exit gas temperature sensor

Umbilical 1ine to meter box

Yacuum gauge

Coarse adjustment valve

By-ﬁass valve to adjust aH

Leak free vacuum pump

Ory gas meter

Dry gas meter inlet and outlet tem erature sensors

Orifgce meter with manometer for of readings

Filter Holder with teflon-lingd glass fiber filter.

FIGURE 3
Diagram Of Sampling Train
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Sampling at the two ports was conducted similtaneously at a single
stack velocity location for a period of just over five hours. Velocity
znd temperature of the emission streams were measured and recorded every
30 minutes during the test. The meter temperature and the volume of gas
through the meter also were measured every 30 minutes during the test,
Applied voltege and amperage to the chrome plating tanks and plating bath
tenmperature was recorded by CME personnel. All information was recorded
onn fleld date sheets (Appendix).

Laboratory analyses were conducted by Thermo Analytical Laboratory
in Monrovia, CA. Total chrome concentration and hexavalent chrone
concentration were determined for the two stack samples, a blank, and
the plating bath solution. Chrome analyses and pH were measured for the
scrubbing solution of the CM&E unit. Analyses for total chronme used
stomic absorption spectrophotonetry and analyses for hexavalent chiromns
wsed divhenylearbezide colorimetric techniques.

RESULTS OF TESTING

After ruming 5 hours and 7 minutes the test was stopped imedlately
when water was observed in the silica gel impinger on the cutlet train.
The bottom of the impinger had troken off and allowed water to be sucked
into the impinger. A post sampling leak check of the sample collection
system passed at 6" Hg vacuum so we believe that the test results were
not seriously effected. A leak in the sllica gel inpinger would allow
the pup to suck ambient air, thus providing a lower concentration of
chrone than would be correct. _Results of the test should not be used
quantitatively but can be used to indicate the general concentration of

chromz in the inlet and outlet ducts.

Beczuse of the abtove difficulty, no moisture determination could be
made on the outlet train., It was declded to estimate moisture on both
the inlet and outlet assuming saturated alr at the measured stack
temperature and pressure, The estimate was 2% moisture content.

Calculations were made from the field data sheets to determine
sample volume, molecular welght, velocities, flow rates, and iscokinetic
testing for the gas at each sample location. Stack gas volumes were
calculated from the velocity measurements taken during sample extraction.
The isokinetic sampling rates were 94.9% for the inlet and 98.4% for the
outlet. Results are shown on the emission test calculation sheets (Appendix).

The inlet loading to the CMEE unit was 0,4579 mg/amp-hour for total
chrome and 0.3271 mg/anp-hour for hexavalent chrome. The outlet was
0. 0091 mg/arp-hour for total chrome and 0.0059 for hexavalent chrome.
The control efficiency for total chrome was calculated at 98.02% and
for hexavalent chrone was calculated at 98. 19% (Tables 1 and 2).
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Plant: Eiéc4}nﬁ21hq T
Date: =19-1849 -
Source/Sample Number: (nE - T

Ymetd) = 17.64 Va ¥ [%. +_on ]
Via(eta) = 17.64(&‘{3.005XI.003) 3?7.70),_ (3'0‘(5/13.6)]\

(5545 )
Ymo(ata) = 0?33'00?/ dSO‘F

Volume HWater Vapor Colleocted, 8tandard Conditions

Vie = __ T condensate from impingers and Silica Gel
Vu(ste) = ., 04707 Vie = . sof

Yy(ata) = - sof

Peroent Moisture, by volune

Bys = ______ Vu(atd) z )-_; 0.030 = maxirun ﬁff"m:+*‘
Vi std + Y (8tq) ( )+( )

Bys = O-Oo’zé

Holecular Haiglﬁ'. Stack gas
Dry Holecular Wight
Ma = 0,440 (¥ COz) + 0,320 (X 03) + 0,280 (X¥.Na + & CO)

we = 0.4¢0( ")+ 0.320( 1)+ 0.280( )
Ha = 27 0 1b/1p-uole [40 CFR, A O, Methd &, A & sctivn 3 ‘f]
Mo = Mo + Bua (18-Ha) -(,;mo J#( 0.026 8- 290 )

Ma = 26 7 lb/lb-nole
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. Stack Gas Velooity Average

. Stack Volumetric Flow Rate, Aotual Conditions (Stack

, ‘Isokinetic Variation

BES -

Plant: _ Ebctrolizing Tne.
Date: —— [-/4- (037 —
Source/Sample Number: CME-L

Vs({avg) = 85,49 Cp (\/AP )av&,/l’:
Vs(aveg) = 85.49 34)(0’656 2.6

b ’/ 939 937?)
Vg{avg) = q‘37 - £t/se0.

Tenmperature and Pressure)

Qs = 60 Va A = 60 (%37)(0.?%3)
Qo 10,39 aofm

. Stack volumetric f£low rate, standard oonditions (680 F, 29.82
Hg)

Q(ata)= 17,64 Qo (1-8wg) Pp =

Qetd) = 17, 64([!0.3‘? -go;z (:2‘??3

Qavd = /06-370 dsofnm

%I = K To _VYmtota).
Po Vo An 9 (1-Bya)

 0.0045 b )
| { 35‘?333(.3 %@333% (o 75 307 )( 1-0-020)

%1
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. Percent HMoisture, by volume

BES -

Plant: edro {}t\r\ﬂ Inc.
Date: __ L-11-1494
Source/Sample Number: CME -]

Vmtera) = 17,64 Vo ¥ [P AH ]
v
Vio(ata) = 17.64(;:’”347)(0.‘?73) 440 )+ (O%MJM.B)]
(36,4 )
Vio(etd) = 52:25&3%Z3 dsof
Yolume Hater Vapor Collected, Standard Conditions

Vie = - condensate from impingers and Silica Gel
Yu(sta) = ,04707 Vie = _ ) sof
V.n(sm) = sof

Bus = _______YHu(std) ) 6‘05[ xeycl.r ;
: /{
Vi std + Ym (904) ( )+(

Bws = OsO&O

Holecular Hﬁgkf, Stack gas
Dry Holecular Wight
Ma = 0.440 (% COz) + 0,320 (% Q3) + 0,280 (% N2 + ¥ CO)

ma = 0.440( )+ 0.320( 1)+ 0,280 )
ve = 890 1b/1b-01e ‘G CFR, Sectm (B, Method 3, Ppp A, >4 5‘9)
Mo = Ha + Bue (18-Ha) =( 20.0 J¥( 0.020)18-29.0 )

(]

Ms @23 1b/lb-nole
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. Stack Gas Velocity Average

. Stack VolumetyiC Flow Rate, Aotual Conditions (Stack

, 'Isokinetic Variation

FES

Plant: E(em(m/;zma; Tnc,
Date: 1-49- 4% ~
Source/Sample Number: CME-Q

Vs(avg) = 85.49 Cp (\/F) avg ?ﬂ_
l 9 o
Vs (avey = 85.49(0¢ f0.(463 ) _J.i‘iﬁi_l_)
%w) ) 23.78
Vg {avg) = /0.67 - £t/se0,

Temperature and Pressure)

Qo = 60 Vs & = 60 (/0.87)( 463 )
Qs = /ngﬂé aofn

, Stack volumetric flow rate, standard oonditions (68 F, 29.92
Hg)

Qeta)s 17.64 Qs (1-Bwa) %ﬂ s
9

Qata) = 17, 6403?36 i o0 ( 90 )

e s JALT) dsofm: 45 )

%I = K Ta_Vmi{otd).
Po Vo &n 0 (1-Pws)

o 00as | FH65) 9530 .
% L/mﬂto)( 099 ) Naoy N+-002)
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CHROME PLATING PROCESS- DJLTA ..
METAL FINISHING ASSOCIATION OF SOUTHERN CALIFORNIA

Y
PLATING SHOP_Z 424/’29‘/’-0/‘%‘ -
TEST DATE_[-/2-FF P
TANK NUMBER_ "~ .’ e
LENGTH " TINCHES N
WIDTH . INCHES N o e
DEPTH INCHES "~ ™% ... S0 e ﬁ
ADDITIVE .
FREEBOARD__ -_INCHES e o ,
POLYBALLS '«‘Z% INCH nn /SO _PERCENT "COVERAGE  ° SR
HOOD TYPE__ o S . o
MIX AIR L S . .
N S .. e L e, . N
RECTIFIER A C %  wwawee b e o,
CAL DATE __ 2= Z., 2754 SET
ACTIAL Temp
. TIME Dc vom-s CAMPS Dé% -AMPS™™  DC VOLTS  AMPS

4—--------;--—'-" - - - - - s 1
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SAMPLE RECOVERY DATA

Plant: E/lec+tro I\;auvg Tne,

Date: 1-19 -

Sampling Location:

SCRUBRER IANLET & OUTLET

Sample Type: EPA

CHRome"

Run Number: GCME-~-T ool CME-O

sample Box Number: S£F TIELD DATA FoRm OR AoRe  TAFO

Clean~-up Many

SImMoN/coTranes

Job Number: Rezs
Comnrents: T 2 et we TilTecrs
FRONT HALF

Filter Number:

Description of Pilter:

QME""FI— . cﬁ E—-FO

8] e  TeFlom Coatved

MOISTURE

Inpingers 7~ 2460 L - 280w
Pinal Volume: &4 ml - ' oml ml
Initial Volume: 200 mie ml Zwowl  pl nl
Net Voluma: Lol m <0 ml nl
Total HoOs

Silica Gel" (Rol<en T MPWOER)
Final Volume: 2509 g 29 LoST g g
Initial Volume 2.50'1. g 250 -‘? g 9
Net Volume 40 -% 9 g g

Total Moisture:

Description of Impinger Catch: INLET - LIGHT /£ /jow

AMLET~- CleeX

PACIFIC ENVIRONMENTAL SERVICES, INC.




Vo1 15T
OCITY TRAVERSE
Plant: Ejgxfra h/zﬁq The
Date: -1 /9T {
Location: C J r f"
Stack I.D.: 7 59 a

Barcmetric Pressure, in. Hg: ﬂ‘f

Stack Gau
Operators
Pitot Tub

ge Pressure, in. HoO:

3 Jimon__Cotlme
e I.D. Numbers“& !1&1 ) {p* Qf‘/

bsy 3 324
J{

5

Location

Smpling’,—o

Temperatura Pesadout I,.D.

f

Pitot Tube Leak Check: ~/ Schematic of Traverse Point layout
- Tnlot- .%;k Gesge~ T3 OU'héf—* Shek Gou + 0.0
Traverse| Valocity | Stack ]| Cycloniec Travarse| Valocity | Stack | Cyclonic
Foint {Head (4pg)| Temp. |Plow Check Point |Head (4py)| Temp. |Flow Check
Number in. Hs0Q (‘Tq),"F ° from Null Number in. Hs0 (Ts".? ® from Null
C1 1 Nods| 73% & | Dp3Y S
-2 | 003l ¢ 91 po37] ®5¢
C> | 46630 G 310037
cY | 0,039 G491 0037
-5 | 2,097 G5 18636
Cb | 002 66| 0087
0-) | Ao H (| _0.635
05 | 0.0% H | po37
03 | 0097 43| .03
D4t Binaz 4910037
D5 | oY 451 0039
DC | p.035 HGl 5032
U= 5581080 fpag | (B2 | T, 65540
MeH 62 i )
e P bs-214
(kg Uy I ity
Average O I ﬁq" 7'%’:;2@1% Average 0. 13‘? /0.83 g‘

PACIFIC ENVIRONMENTAL SERVICES, INC,




Plant:
Date:

PRELIMINARY VELOCITY TRAVERSE

ELECRokYz)e TNC:
[

Location:

Stack I.D.:

R
—%?rcm — THlL

L =

R, INLGT ARWE TANK|

‘H

Barometric Pregsure, in. Hg:
Stack Gauge Pressure, in. H,0:

Operators:

R

Pitot Tube I.D. Numbér:
Temperature Peadout I.D.:
Pitot Tube Leak Cheack:

NI A,

3
3
y454 22

%
¢

by

v

Sche

\fe,\oc.'rtﬁ 85, 1-‘! (O'qq)cm-AVG ( -.'f-

Samplinqd,—cj

Location

}

|

averse Point Layout

Traverse| Velocity | Stack | Cyclonie Traversa| Velocity | Stack | Cyc¢lonic
Point {Head (4pg)| Temp. |Flow Check Foint (Head (4pg)| Temp. [Flow Check
Humber | in. H20 |{T4q),°F|°® from Null Number | in. H90 |(Tq),°P|° from Hull
Xt 1o ot0 | e
X2 | 0023 | 7p°
X~3 [0 ot |7,
X~ ‘f 0.023 Jo°
x-5 o0\ | 7o
x-¢( | p.ole | 70°
N-1 | o.01% | 70°
N-2 | 00l | 70’
33| 0020 | 70°
-4 0o | 70’
\-51 g.owe | Yo
_y" 6 o.02 70'
(V& Dave VeLouTy A N i
Averaga 0./ 405- 9 37 t.% Averaga

PACIFIC ENVIRONMENTAL SERVICES, INC.




Plant

PRELIMINARY VELOCITY TRAVERSE

: Ecscmcpg_‘;ie IAC,.
Datse: - - 1
Location: J OVILET g" A
Stack I.D.: LPOVTLET FRom CMEE v 3
Barometric Pressure, in. Hg: _29:9— 7L 654 32 s.mplinq’O -x-
Stack Gauge Pressure, in. Hy0: . g.30 Location
Operators: A
Pitot Tube I.D, Number: X C=0- f
Tezparature Peadout I.D.: —_— For¥
pPitot Tube Leak Check: v Schematic of Traverse Point lLayout
Traverse| Velocity | Stack | Cyclonic Traverse] Veloclty | Stack | Cyclonic
Point |Head (Apz)| Temp. |[Plow Check Point |Head (4pg)| Temp. |Flow Check
Number | in. H.0 (:1%.),“!' ° from Null Number | in. Hs0 (Tg),°F|® from Null
£ -1 O.ol5 G-l O ol0
£E~2 |0.020 G-2 | 0.023
E3 |0-023 G-3 |©0ils
E-% |o-.o4 64+ | © 024
£-5 | 0023 ¢c-r |o0.023
E-6 00272 G-6 0020
F-1 {o.0) H-l o.0l6
2 |o.08 H-2 |©.020
F-2 (0.022 H-3 0-022
F-4+ | 0.024 Het |0-oe
F-5 | 0.023 H-5 |6.023
F~¢ | 0.023 H-6 |00
C\’ﬁﬁwe- \FLoc17Y W}m VELOCTTY
Average O. H_+8 ci' Gf% Average 0/4_75- ? gj%

PACIFIC ENVIRONMENTAL SERVICES, INC.




@

---_'_
A
. PRELIMINARY VELOCITY TRAVERSE
Plant: £lec+rol neg TInec.
Date: i-\§-§ - 4
Location: SCRABBER INLET
Stack I.D. TNLEY TO CAE L7,
Barcmetricspressura, in. Hg: 27.E 4 54'3?) 21 Sampling,o : 'X‘
Stack Gauge Pressure, ip. HpO: + 0,92 Location
Operators: S MoN/ FPARGS
Pitot Tube I.D., Numbdr: A 08~ *
Temperatura Peadout I.D.: — B
Pitot Tube Leak Check: N Schematic of Traverse Point Layout
Traverse| Velocity | Stack | Cyclonic Travarse| Velocity | Stack | Cyclonic
Point |Head (Apg)| Temp. [Flow Chack Point [Head (4pg)| Temp. [Flow Check
Mumber | in. H-0 ("I‘.,)."F ° from Null Number | in. Hs0 |(Tq),°F|°® from Null
A-l |o.a13 c-l 0.8
A-z | D.OIB ¢-2 |0.018
A3 .01 (3 1002
A4 | 0.020 -4 .oz
A-5 | 0.0l c-5 | 0-01%
A6 | 0.0l c-6 |0-07
-1 | O-oN D-1_ |00z
B-2_[0-01] D-z |p.0l5
B3 |0.020 D-2 [0.019
B-4 |o,017 p-4 | 0020
8“5 O-Ol‘f’ D-\S— O! 0(8
B-& (ool
(‘/FP)M‘G VéLociTy .&3 p)ﬂv& . ¥locty
Average 0. 1296 ?‘57% Average 6.132¢ g. 86%

PACIFIC ENVIRONMENTAL SERYICES, INC,
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