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Dames and Moore 
CLIENT 2 2 2  E. Annapamu 

Santa Barbara, CA 93101 
Attention: Matt Dunn . 

SAMPLE 

C A B L E :  T R U E L A B S  

DATE Dec. 17, 1986 

RE- Nov. 4 ,  1986 
LABORATORY NO. 17226; 

Inlet ai.5 outlc; f f  Scrubber at Standard Nickel Chromium Plating Co. 
,, 

. #Verbal MD 
XNVE.STIGA~?~F? 

Total and Hexavalent Chromium 
i 

RESULTS 

On November 6, 1986 representatives of Truesdail Laboratories, Inc., 
- conducted tests to determine the total chroniuz and hexavalent chro- 

mium removal efficiency of a scrubber servinc c plating operation at 
the Standard Nickel Chromium Plating Company plant in Los Angeles, 
California. Dgplicate tests were conductee at the inlet and outlet 
of the scrubber simultaneously. ._ ._ 

The sampling train consisted of a glass samslin5 probe connected with 
Teflon tubing to a set of Greenburg-Smith in?iapezs'charged with 200 
mls of distilled water and followed by a g l z s s  fiSer backup filter, a 
vacuum pump, and a dry gas meter. Each scruSSsr outlet sample was 
collected isokinetically for 4 minutes at each of 16 traverse points 
in the duct. Each scrubber inlet sample was collected isokinetically 
for 10 minutes at each of 6 traverse points along one diameter of the 
duct. At each sampling location, a mininum 30-minute integrated sa- 
ple of the flue gas was collected with an eqvacuated 8-liter stainless 
steel cylinder. 

The flue gas flow rate was determined et bot:? the inlet and outlet of 
the scrubber by measuring the average velocity he22 with an S-type 
Pitot tube and a Magnehelic differentiel press-re cage, and by 
measuring the average temperature with e Clirorel-AlLTel thermocouple 
and a Micromite potentiometer. 

The sample collections were analyzed for total chromium by inductive- 
ly couple plasma emission spectroscopy (ICP), and for hexavalent 
chromium (Cr+6) by the diphenylcarbazide colozlmetric method. The 
sample solutions and filters were kept refricerates until analysis. 
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STANDARD NICKEL CHRCYIUM PLATING CO. 
11-6- 36  . .,-' 

Flue Gas: 

Temperature, OF 
Static Pressure, in. H20 
Velocity, ftlsec 
Flue Diameter, in. 
Flue Area, sq. ft. 
Flow Rate, ACFM 

Moisture, % by vol. 

, LCFM 
, DSCFM 

Scrubber 
Inlet 

65.  
-1.0 
3?.8 
20. 

4950. 
4870. 
4770. 

2.18 

2.1 

ScrEbber 
Outlet 

6 6 .  
-0.03 
21.7 

2 3  X 23 
3 . 6 1  

4770. 
4700. 
4580. 

2.5 

Chromium: 
Test No.: 
Sample Time: 
sample Volume, 

DSCF 
concentration 
Total Cr 
P PMV 

. . .  mZlm3 
. C r +  

PPKV 
.- m g ~ m 3  
Emission Rate, _... 
lbslhr 
Total 'Cr 
Cr+6 

Scrubber Inlet ScruSber Outlet 
8 1  2 1 2 

(09:32-10~32)(12:12-13:16)(09:32-10:~2)(12~12-13~22) 

(28.47 29.08 27.02 26.79 

0.05 0 . 0 3  <0.01 0.02 

0.02 0.03  <0.01 0.01 

0.10 0 . 0 6  <0.01 0 . 0 5  

0.05 0.07 <0.01 0 . 0 3  

.- ._ 
0.002 0.001 <0.001 0.001 
0.001 0.001 <0.001 <0.001 

scrubber Water 

Chromium, mg/l 
Total Cr 14. 
Cr+6 15. 

Gas Analysis 

c02, x 
0 2 ,  96 

0.0 
21.2 

11. 
9. 

0.0 0.0 
2 0 . 6  21.1 

Respectfully subnitted, 

TRUESDAIL LX30FS~TORIES. INC. 

0.0 
20.9 

'. 
r: 

J S. Hugh B r O h T ,  Supervisor 
A i r  Pollution Test-ins 
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.. . A. Total Veight 

. . .  

. .  

' . ' -1 .q . 

'..'.2 9, 3 . ) .  . . i  

2g, f7  

. .  

ndensate.Volume, d. --.- 
. .  .' .. . .  

x. E; cu. ft. # . .  
. .  . .  

C. 'Condensate Vzpor Volume, 0 . 0 0 2 6 7 ' ~ '  B.T'..+ .460 -+ Pm113.6 TITI 
' ' 

. .  . . _ _  . .  . .  . .  . . .  
. , .  

5. Total Sample \'olune,. V, + . .  C, CU. ft. 
. .  

. c ,  8-3 . .  
. .  

. .  
. .  E. Ssnple Volume, I) x 520 x B.P.. 4 Pm/13.6 x.k!dsture corr. ,  .. bSCE . . .  

. 

460 i Tm , 29.9 . .  
. . .  . . .  
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F. Concentretion, 15.43 x AfE, grains/DSCF . .  

G. Stack G a s  F l m  R a t e ,  DScm 

11. E n i s s i o n s ,  6 0  x C x F17000, 1 b S h r  
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F. Concentretion, 15 .43  T. A/€, grains!DSCF 
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G. Stack G a s  Flow Rate, DSCM 
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EPA 25 - FIELD TEST DhTA 

P l a n t  / p f d G 5  &04+ 
Sampling S i t e  1r;lL.E 7- 

Date T e s t  % N o .  

B u r n e r  Temp. 

S a m p l i n g  T i m e  

t :34 
4: 3 4  

. 

. -. 
Tank I . D .  f i s  T a n k  I . D .  

Vacuum Tank A Vacuum T a n k  B 

-30 
.'L 6 
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EPA 25 - FIELD TEST DATA 

Plant DAh& +.*E 
T -2  Sampling Site 1 PJ 'X 7 

Date I ; , / k / %  ' 

Test No. '> 
Burner Temp. 

I 

Sampling Time 

- 
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:c. AVERAGE VELOCITY (REFEPJZNCE PT.) . .  f t / s e c  

.. 

. .: 'D. FLUE F A W R  C/B . .  . . .  
. . . , E. PITOT TUSE C 6 R R E k I O N  FACTOR 

. .  ., 
. .  .F .  GAS DENSITX CO-CTION FACTOR 

. , 
'G. COFCTED & o c ~ ~ Y ,  MS', f t / s e c  

a. AREA OF FLUE,. SQ. ET. 

J. AVERAGE FLUE .'ITMPERAmRE, OF 

' 

.or, P X D ~ ~ ,  ftlsec . 
. .  

. , 

K. FLOlq'PATE, G X H X 60 ,  (333 
. 

. .  . .  
. . .  L. FXX! RATE, X X 520 x BP C Pd13.6, 'SQM 

460 -+ J 29.9 
5.: J 

. .  





. .  ,Percent Rater Vapor in Cases 
. .  A- Cas Drejsurc .nt .neterb'  'In. Hg. (Abso>,C'te) . .  . -2~ .a2 .  

~ 3bQ4' 
.. -.. ~ . .  

. 8. Vapor pressurc of vatet at impinger tap. 

VoIuI;e of w e e ;  vzppor mztcrcd, B x C j A b  - CU'. F t .  

Sn. 'k- .. . . .  
. .. .. . z7.69 . '  

C, . Voluaz of metered gas, Cu. .Ft.  

D. 

..E- 

. . .  
. .  2 8 " ' .  . . .  . .  . .  

. .  
. . .  

. .  . . .  . 
;3.8 . . 

6 6 

. 2'.3&> ' ' 

-- 
. 5 * 

. .  
\'alum of vaier vapor condensed, CU. Ft. 

.. . .  
... 

. .  
F. Total. volume oE water VapoF . .  in ges.sp=p;ple, ME, tk. Ft. 

_ -  ..... 
. .'G.. . Total volure of gas sazpie ,  &E,. Cu. . . . .  Ft. 

. . .  
. .  . . .  . .  

..  
H. Perccnt'vater vapor- in s a q l e d  gas, 100 X FIG 
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F. Concentration, 15.43 x A/€, grains!DSCF 

G .  Stack G a s  Flow Rate, DSCFA 
- 

-. 

11. Enissions, 60 x G x €/7OQQ, IbS/hr 
.. . .  . . .  
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