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ENGINEERING-SCIENCE, INC. 

c' 
Slreel Address: 
75 N. FAIR OAKS 
PASADENA, CA 91103 

Mailing Address: eF, &- '' 
PO. BOX 7107 
PASADENA. CA 91109 

July 1, 1987 

Mr. Desh Jain 

South Coast A i r  Quality Management District 

9150 Flair Drive 

El Monte, California 91731 

Subject: Tarby Inc. 

Source test conducted on December 11, 1986 

Dear Mr. Jain: 

This letter provides an explanation to flow rate 

discrepancies between ~ o u r c e  tests conducted on the inlet 

and outlet of the Chrome Tank Exhaust Scrubber for Tarby 

Inc., 7601 Woodwind, Hunington Beach, California. It is o u r  

understanding that there is no other flow introduced to the 

scrubber, and inlet and outlet flows should be equal. 

Stack gas flow rates were determined using EPA 

Reference Methods 1, 2 and 3 .  An S-Type pitot tube and an 

inclined o i l  manometer were used for the velocity 

measurements and a type-K thermocouple (chromel-alumel) with 

an Omega digital temperature readout were used for 

determining the stack temperature. Carbon dioxide ( C O X )  and 

oxygen (0,) were determined from analyzer readings. 

Moisture content of the stack gases was determined 

volumetrically by the liquid gain in the impingers and 

gravimetrically by the weight gain of the silica gel. This 

procedure is in accordance with EPA Method 4 .  
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One of the requirements for this flow determination 

method is that stack gas flow must be stable and not 

excessively turbulent. A factor affecting flow stability 
and turbulence is sample port location. EPA Method 1 

recommends sample ports be located at least eight stack 
diameters from any up stream flow disturbances. This 

criteria v a s  met for the inlet sample port. The location of 

the outlet sample port was restricted to approximately h a 
pipe diameter down stream of the exhaust blower due to short 

stack length. Flow conditions a t  this sample poin't may have 

been excessively turbulent and flow rates at the scrubber 

outlet may have been biased 

We are fairly confident with the inlet flow rates due 

to the sampling procedure- and sample port location. It is 

the recommendation of Engineering-Science that stack gas 

flow rates for the scribber outlet be based on scrubber 

inlet flow rate results. 

Attached is a sketch of the sample locations used at 

Tarby Inc. 

If we may.be of further assistance or if you have any 

questions please call me at 018/440-6010 or Paul Farmanian 

at 818/440-6148. 

Truly yours 

Jeffrey N Yox 
Senior Engineer 

Attachment 
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ENISSIONS STACK TESTING 
TARDY, ItlCORPORATED 

HUNTIHGTON BEACII, CALIFORNIA 

Source  T e s t e d  : 

Chrome Plat ing  Tank Exhaust  Scrubber 

Date T e s t e d :  L 

December 1 1 ,  1906 

Prepared for : 

\ TARBY, INCORPORATED 
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January 1 2 ,  1987 

Prepared by 

ENGINEERING-SCIENCE 
75 N .  F a i r  Oaks Avenue 

P . O .  Box 7107 
Panadena, C a l i f o r n i a  91109 
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REPORT OF STACK TESTING 

AT TARBY, INC. 
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IllTRODllCTIOEI 

On December 1 1 ,  1906, p e r s o n n e l  from Engineering-Science (ES), Pasa- 

dena, C a l i f o r n i a ,  conducted a i r  p o l l u t i o n  t e s t i n g  a t  t h e  Tarby, Inc.  

f a c i l i t y  i n  l l i intinqton Beach,  C a l i f o r n i a .  The purpose o f  t h e  tests was to 

d e t e r m i n e  t h e  chromium emissions e n t e r i n g  and e x i t i n g  t h e  chrome p l a t i n q  

tank e x h a u s t  s c r u b b e r .  The t e s t  method employed w a s  CARB Method 425 .  The 

t e s t i n g  proqram was c o o r d i n a t e d  by MK. John Alley  of Tarby, I n c .  M r .  Desh 

J a i n  from t h e  sCAQ4D was p r e s e n t  t o  o b s e r v e  t h e  t e s t i n g .  The ES t e s t i n q  

team w a s  comprised of Me56rs.  P a u l  Farmanian (team l e a d e r ) ,  Kirk Norberg, 

and J e f f r e y  Yox. T e s t i n g  w a s  conducted  d u r i n g  t h e  hours  0935 to 1135.  
._ 

’.: :: - 
TEST METIIODS - 

. The sampling r u n s  ?ere conducted i s o k i n e t i c a r l y ~ ~ , ~ ~ ~ _ n ! e  ,sampl.inq.. t r a i n  
//-- -..\ . +afi? 

- c o i i s i s t e d  of a Teflo,n~.probe--connected . -  t o  f o u r  !.mpinyers i n  s e r i e s .  The e,Lv,pJm 

, +.- ;?- 
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f i r s t  two lmpingers  were each charged  w i t h  100 m i l l i l i t e r s  of d e i o n i z e d  1’’ i 

water ,  the t h i r d  impinger  was d r y ,  and t h e  f o u r t h  c o n t a i n e d  a b o u t  400 grams 

of i n d i c a t i n g  s i l i c a  g e l .  A f i l t e r  ( m a i n t a i n e d  a t  ambient  c o n d i t i o n s )  was 

l o c a t e d  between t h e  t h i r d  and  f o u r t h  impingers .  The E i c s t ,  t h i r d ,  and 

f o u r t h  impingers  ,were s t r a i g h t  tube  Greenburg-Smith impingers  and t h e  

sec,ond was a n  o r i f i c e  t i p  Greenburg-Smith impinger .  

5“’- 
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Due t o  t h e  t e s t  t r a i n  c o n f i g u r a t i o n ,  samples  were .‘recovered a s  f r o n t  

h a l E .  Three s e p a r a t e  a n a l y s e s  were made on t h e  recovered  tes t  samples.  

One sample a l i q u o t  was dryed  a t  105°C and ana lyzed  g r a v i m e t r i c a l l y  f o r  

p a r t i c u l a t e s .  A fiecond sample a l i q u o t  was prepared  and ana lyzed  f o r  c r + 6  

us ing  v i s i b l e  l i g h t  s p e c t r o p h o t o m e t r y .  A t h i r d  samplc a l i q u o t  vas  ana lyzed  

by graph1 t e  f u r n a c e  a t m i c  a b s o r p t i o n  RpP.CtTOphotOlnetKy t o  d e t e r m i n e  t o t a l  

chromium. The f i l t e r  was weighed to d e t e r m i n e  water i n s o l u b l e  p ’ a r t i c u l n t e  

f r a c t i o n  and was d i g e s t e d  l n  water f o r  sample recovery  and a sample a l i q u o t  

was ana lyzed  f o r  Crc6  and t o t a l  chromium. 

. .  

- 1 -  
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The a n a l y t i c a l  p r o c e d u r e  for d e t e r m i n a t i o n  of C K + ~  c o n s i s t e d  of sample 

p r e p a r a t i o n  and a n a l y s i s .  Sample a l i q u o t s  were prepared  by d i g e s t i o n  w i t h  

a n  a l k a l i n e  s o l u t i o n  o f  sodium hydroxide  and anhydrous sodium c a r b o n a t e ,  

f i l t r a t i o n  o f  d i g e s t e d  a l i q u o t s ,  r e d u c t i o n  of f i l t r a t e  pll t o  1.0, and 

reaction w i t h  d i p h e n y l c a r b a z i d e  to  produce  t h e  c h a r a c t e r i s t i c  r e d - v i o l e t  

color. The a l i q r i o t s  were a n a l y z e d  u s i n g  s p e c t r o p h o t o m e t r i c  comparison w i t h  

s t a n d a r d i z e d  a l i q u o t s  of known ~ r + 6  c o n c e n t r a t i o n ,  a t  a wavelength of 540 nm. 

T o t a l  chromium a n a l y s i s  p r e p a r a t i o n  r e q u i r e d  a d d i t i o n  of.  concen t r a t c d  

n i t r i c  ac!d to sample a l i q u o t s ,  v o l a t i l e  r e d u c t i o n  by r e f l u x e d  b o i l i n g ,  d i -  

l u t i o n  w i t h  d i s t i l l e d  water, and f i l t r a t i o n .  Prepared sample a l i q u o t s  were 

. a s p i r a t e d  i n t o  an a i r  and a c e t y l e n e  f lame w h i l e  r e c o r d i n g  m o u n t  of ahsorp-  

Blank s o l u t i o n s  were p r e p r e d  and a n a i y z e d  i n  t h e  same manner  f o r  b o t h  

t i o n  de. tected 6 t  a wavelength of 3 5 7 . 9  nm. 

tests t o  e l i m i n a t e  background i n t e r f e r e n c e .  

RESULTS 

The r e s u l t s  of t h e  t e s t i n g  program a r e  summarized i n  T a b l e s  1 and 2 .  

A d d i t i o n a l  s u p p o r t i n g  d a t a  a r e  p r e s e n t e d  i n :  t h e  Appendix. h d d i t i o n a l l y ,  

a d i s c n s n i o n  of t h e  d e t e r m i n a t i o n  of h e x a v a l e n t  chrovium emiss ions  is 

inc luded  i n  the Appendix. 



TABLE 1 

SUMMARY OF VOLUHETRIC FLOW 

TARBY, I N C .  
Huntington Beach,  CA 

December 1 1 ,  1 9 8 6  

DATA 

.. 
j .  
j 

Parameter 
1. - 

Scrubber 
I n l e t  

Scriibber 
Outlet 

I. 

I: c.; Velocity ( F P S )  3 1 . 7 2  2 1 . 8 7  
‘r- 

-3-  
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TABLE 2 

SuNI4AlTf OF EMISSIONS DATA 

TARnY, I N C .  
l lunt ington  Beach. CA 

December 1 1 ,  1 9 8 6  

Parameter ' ' <  Scrubber  _- 
I n l e t  pv- /2 

P a r t i c u l a t e s  

gr/DSCF 0 . 0 0 6 3  

. .  

cr+6 

P P  

l b n r  

.,Cr T o t a l  

PP? 

lb/hr 

0 . 3 4 4  

0 . 0 2 2 0  

2 . 2 0  

0 . 1 4 6  

Y krubber  L2 * 
o u t l e t  >,. -fl 

0 . 0 0 3 8  

0 . 1 8  0. 0 0 3 6  

0 . 0 1 6 2  

0.0007 d . P d d 0 / 1 / .  

0 . 0 5 6 2  

-3- 
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'. -.'..'..PARTICULATE WEIGHT FROM N O Z Z L E  & PROBE (PIC;)  
. .. ' i  :PARTICULATE WEIGHT FROM.FILTER ( I I G )  

. .  . . .  
. ,  , 

. .  . 

... 

'PARTICULATE' WEI GHT..F,ORM . IMPINGEHS (HI;) 
, . .  .. ' . , . ; . .  : 

' , .  . .  .';; , ! , ' , , ? : , , . : Y , p .  , > ' . . , .  ,. , . .- . .. . .  
. . .  ' . ..:.,:.;, : LA--- _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ -  . .  . .!. . .  , . .  . . .  . . .: . 

,:.:. I , . .  PART I CULATE DATA , . ;. :,, 
. .  . .  .,. . 

_____________-_--------- , . . . .  . , (  

, . , . * ' . .  . . . .  . . . .  ! . .  
. I  

FRONT HALF PART ( GR/DSCF) 
FRObIT HALF PART (LBS/HR) 
BkCK HALF PART (GR/DSCF) 
BACK HALF PART (LPWHR)  

TOTAL PART. (LBS/tIR) 
TOTAL PART (GR/DSCF)  . .  . 

.. ,. 
55.524 
51 ,473 
e3 ... .. 
.?9 
.75 . .  

I 2 0  
.25 
7 9 . 9 .  

1s 
1 2 . 5  
.Ol . 
0 
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Date Analyzed ( ~ . \ ~ - y t  
Date F i n i s h e d  '1 - Ib-SL 

Technic ian  LW - .- - 
I D  I? Gross W t  (q) T a r e  W t  (4) Net ( m q )  

T e s t  F i l t e r  

T e s t  F i l t e r  

Blank F i l t e r  

... 

e 

AF * x S u b t o t a l  
Nozzle /Probe  

I\$ 

Beaker R 

'5.1, h 44 3 3 

S u b t o t a l  
iJ u m b i l i c a l  ' 

-. . 
- .  

AF x S u b t o t a l  
Impinger 

- 
A F =  x S u b t o t a l  

T o t a l  P a r t i c u l a t e  
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,-' Y 1 3  - 

ID R Grons W t  (9) Tare  W t  (9) Net ( m q )  

T e s t  F i l t er  

T e s t  F i l t e r  

Blank Filter 

Mozzle/Probe 

ii 

Beaker # 

J m b i l i c a l  '.: 

:mpinger 

d 
A F =  x S u b t o t a l  

. AE = x S u b t o t a l  

A??- x s u b t o t a l  

A F =  x S u b t o t a l  

T o t a l  P a r t i c u l a t e  

c, ..9 

3\, c! 
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L. 
-. 

I D  6 Gross w t  (9) Tare W t  (q) Net (mq) 

Test Fi l ter  hi3 hi 
Test F i l t er  

Blank F i l t e r  

sozzle/Probe Beaker R 
x Subtotal -I A F =  

._ .. 

1\13 \ 

. .. . AF = x Subtotal 
tmbilical, L. 

.... -. 

._. L 

A? - x Subtotal 
mpinger 

- 
A F =  x Subtotal 

' T o t a l  Pnrticulate 
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-i. 
CI 

.- 
Technician Imp. S o l u t i o n  \w 

Nozzle- Probe Rinse 

Umbil ical  Rinse 

Impinqer # 1-3 

Impinqnr D 

Impinqer LI 

Descr ip t ion  ’ 

Imp irqer Rinse 
._ -. 

S i l i c a  Gel 
(Descr ip t ion1  

F i l t e r  I 
( D e s c r i p t i o n )  

F i e l d  Blanks 

Volume 
S o l u t i o n  V o l .  ( m l )  Marked? 

J 

Final ( q )  I n i t i a l  ( 9 )  

WWL Total  Moisture 

Dispos i t ion/Canme n t s  

- 

Engtneerinq-Science 
7 5  N. Fair Oaks Ave. 
Panadann. CA 91109 
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Nozzle- Probe Rinse 

Umbi l i ca l  Rinse 

Impinger 1-3 

Impinger (t 

Impinger R 

D e s c r i p t i o n  

.- 

'-~mpinger M n s e  

Silica G e l  -. 
( D e s c r i p t i o n  

. . , . i lter R 
( D e s c r i p t i o n )  

Field Blanks 

Volume 
Solution V o l .  ( m l )  Narked? 

' 'J 
I/ 

Fina l  ( m l )  I n i t i a l  (ml) 

%- w 

T o t a l  Hoisture 

i 

Net (ml) 
- 

..:_ . .. 

Disposition/Comments 

... _ _  ;ng ineer ing- sc i ence  
7 5  N .  l a i r  Oaks Ave. 
Pasadena, C A .  91109 
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o o e  
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0 0 0  

o n 0  * * m  
000 
0 0 0  
0 0 0  

J 
\ ,000 000 
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\ <. \ . t + t  + t t  

E 
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SOUTH COAST AIR QUALllY MANAGEMENT DISTRICT 
EN GIN E ERlNG D I v I S I 0  N....F I E  L D REPORT 

TAIIDY E N G I N E E R I N G  COMPANY, INC. 
~ . I L I M ~  & o o n t o  

Woodwind D r i v e ,  l l u n t i n g t o n  B e a c h ,  Ca1 iCori1j.a 92649  
o u I P . * * 1  Loc4110w 1 4 e 0 n [ g D ~  

U BACKGROUND 

The  a p p l i c a n t  was r e q u i r e d  by  t h e  District  to r u n  a S o u r c e  Test  t o  
d e t e r m i n e  t h e  e f f i c i e n c y  of scrubber  ( v e n t i n g  two h a r d  ch rome  
p l a t i n g  t a n k s )  Lor Y M ,  h e x a v a l e n t  a n d  t o t a l  chromium.  

.'rhi? a p p l i c a n t  c o n t r a c t e d  E n g i n e e r i n g  S c j e n c e  of P a s a d e n a .  The t e s t  
p r o c d r i r e - ' w a s  a p p r o v e d  ( v e r b a l l y )  by  S t e v e  I 4 a r j n o f f  of t h e  Dis t r ic t  
on Deceml~er 9 ,  1906 .  1 d j . s c u s s e d  tes t  p r o c e d u r e s  w i t h  S t e v e .  
S t e v e  t o l d  m e  t h a t  f o r  a P a r t i c u l a L e  Matter tes t :  t h e  wet i m p i n g e -  
m e n t  m e t h o d ,  a s  g i v e n  i n  Dis t r ic t ' s  S o u r c e  Test  manual  j.s a p p r o v e d ;  
t h e  o n l y  c h a n g e  i s  t h e  u s e  o f  a g l a s s  p r o b e  i n s t e a d  of a m e t a l  
probe. For h e x a v a l e n t  a n d  t o t a l  chromium, CARD Metliod No. 4 2 5  was 
a p p r o v e d .  

OBSERVATIONS 

T h e  S o u r c e  T e s t  was conducl:rid on December 11, 1906.Weh i.mpingement 
metliod was  u s e d  f o r  t o t a l  PM. T h e r e  weKe three j~m[~inge~rs  l o c a L e d  
i n  i c e - b a t h s  I o l l o w e d  by  a f i l t e r  a n d  a s i . l j . c a  g e l  c o n t a i n e r .  A 
g l a s s  p r o b e  was u s e d  to  co l l ec t  the s a m p l e .  O n e  q l a s s  p r o b e  was 
i n s t a l 1 , e d .  a t  a p p r o x j . m a t e l y  e i g h t  d i a m e t e r s  from the l a s t  90"  bend  
u p s t r e a m  on  t h e  s c r u b b e r .  

T h e  p r o b e  d o w n s t r e a m  OJ$ the s c r u b b e r  was i n s t a l l e d  a p p r o x i m a t e l y  
t w o  diameters d o w n s t r e a m  of the e x h a u s t  f a n ( w h i c l 1  i s  l o c a t e d  a t  
the o u t l e t  of the sc rubbe r ) .  /*I1 A J  A < ~ , , J , ~ +  nd,h-c  ','".I h d u r r A  5 .  5- *f 6''' 

w o f y  - v < c  ;vc,./,. v" Ji  z YF' 9 . p  P... . 
u r n  v t o n  . t ? . o v l  I o .  *l.~ll *U@J 7 , x I n o ~ o .  111 1 1 .  0 I " V  

1 1,1"",,, 
:nurno(u 
iros I I I o r :  r L 6".  1 I O "  .I.L 0.. ' 1 .#"":I: 1 ' 10 co*o111o* I  L l l I l O  ox::*. 



I - -  * '  -South Coast Air Quality Management District 

I A - I  O F  AV.L ICAWT A#I'L. r(6. 

T A R R Y  ENGINEERING COMPANY, INC. 1.25057 -59 

En g i n e e r i 11 g Division ... .Fi e Id Report 
I N S r L C T I O N  O A  

12/11/86  

msIc EQUIPMEKT 

B o t h  t h e  chrome p l a t i n g  t a n k s  were o p e r a t i n g  w i t h  normal /above  
normal l o a d .  A 6 '  h i g h  chrome p l a t i n g  t a n k  ( A / N  1250581 had f i v e  
p a r t s  ( f r o m  2 '  t o  5 '  l o n g )  fo r  p l a t i n g .  Tt1j.s was the normal l o a d  
a c c o r d i n g  t o  Mr. John A l l e y .  [ T h i s  w a s  conf i rmed  l a t e r  f rom 
Mr. Mark D i x o n ,  t h e  p l a t e r ) .  T h e  r e c t i f i e r  r e a d j ~ n w  3500 A ,  
5 .5  v .  

T h e  o t h e r  chrome p l a t i n g  t a n k  (A/N 125059)  had one l a r g e  s i z e  
p a r t -  9"  ' d i a m e t e r  x 1 2  f e e t  l ong  ( e q u i v a l e n t  t o  a t  l e a s t  4 times 

. the normal size p a r t s ) .  T h i s  r e p r e s e n t e d  more than  t h e  normal 
load  f o r  this t a n k  a c c o r d i n g  t o  Mr, Dixon.  R e c t i f i e r  r e a d i n g :  
3500. A ,  6 . 6  V. 

Mr. Dixon t o l d  me t h a t  t h e  combined c u r r e n t  on the two t a n k s  
v e r y  r a r e l y  exceerL7000 amps. 

There was good s u c t i o n  a t  b o t h  chrome p l a t i n g  t a n k s .  

,. . ,*n*rrr,,nr 
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