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REPORT OF STACK TESTING 

AT MCDONNELL DOUGLAS 

INTIIDDUCTION 

On October 1 and 3,  1986, parsonnel f raa  Engineering-Science (ES), 

Pasadena, California,  conducted a i r  pollution t e s t i n g  a t  t h e  McDonnell 

Douglas f a c i l i t y  in Torrance, California.  The purpose of t he  tests was t o  

determine the  chromium emissions from etching tank 193 and anodizing tank 

195 scrubbers (Bldg. 2 ) .  The t e s t ing  program w a s  coordinated by Mr. Ken 

svoboda of MCDonnell Douglas. 

On October 1, t h e  i n l e t  t o  the Etching and Anodizing Tank Scrubbers 

w a s  t e s t e d  with t h e  a i r  sparger both on and of f .  On October 3,  t he  i n l e t  

and cutlet t o  the  Anodizing Tank Scmbber were tested simultaneously. The 

ES t e s t i n g  team w a s  comprised of Messrs. Roland0 Rosario (team leader ) ,  

Ron Diaz, Paul Faxmanian, and Ms. Cammie Mok. 

TEST METHODS 

The chranlum runs were conducted proportionally. The sampling t r a i n  

consisted of a Teflon probe Connected t o  four b p i n g e r s  i n  series. The 

f i r s t  two impingers were each charged with 100 milliliters of deionized 

the th i rd  b p i n g e r  was dry, and the  fourth contained about 400 grams 
of indicat ing silica gel.  The first, th i rd ,  and four th  impingers were 

s t r a igh t  tube Greenburg-Smith impingers and the second was an o r i f i c e  t i p  

GreenburpSmith impinger. 

t 

RESULTS 

The r e s u l t s  of the  testing program a r e  slnnmarized i n  Tables 1 through 

4. Additional supporting data are presented in t h e  Appendix. Additionally, 

a discussion of t h e  de temina t ion  of hexavalent chranium emissions is 

included i n  t h e  Appendix. 
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SUMMARY OF VOLUMZTRIC EZOW DATA 
ETCHING TANK SCWBBER (Tank 193, Bldg. 2 )  

ANODIZING TANK SCRUBBER (Tank 195, Bldg. 2 )  

McDonnell Douglas 

October 1. 1986 

Anodizing Anodizing 
Etching Tank Etching Tank Tank Tank 

Parameter Scrubber Scrubber Scrubber Scrubber 
Inlet In let  In le t  I n l e t  

Sparger On Sparger O f f  Sparger On Sparger O f f  

Velocity (FPS) 30.19 30.26 41.10 41.14 

Volumetric Flow 

ACFM 
DsCpn 

13,187 13,218 23,279 23,302 
12,546 12,531 22,024 22,026 

Stack Temperature ( OF) 70 73 72  73 

Moisture Content ( a )  1.65 1.44 1.83 1.73 
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SUMMARY OF VOLUMETRIC ELOW DATA 
ANODIZING TANK SCWBBER (Tank 195, B l d g .  2 )  

McDonnell Douglas 

October 3,  1986 

Parameter 
Anodizing Tank Anodizing Tank 

Scrubber Scrubber 
Inlet  Outlet 

Velocity (PPS) 

Volumetric Flow 

ACRI 
DSCPM 

Stack Temperature (OF) 

Moisture Content ( 9 )  

41.17 

23,319 
22,052 

71 

1.39 

50.32 

24,576 
23,231 

71 

1.43 
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TAELE 3 

SUMMRRY OF EMISSIONS DATA 
ETCHING TANK SCWBBER (Tank 193, Bldg. 2 )  

ANODIPNG TANK SCRUBBER (Tank 195, Bldg. 2)  

McDonnell Douglas 

October 1, 1986 

1 

1 Anodizing Anodizing 
Etching Tank Etching Tank\, Tank Tank 

Parameter Scrubber Scrubber i Scrubber Scrubber 

Total Chromium 

P P  22.2~10'3 23.0~10'3 1 27.19~10'3 24.7~10'3 

lbS/hr 2.29~10'3 2.37~10'3 

Chromium +6 

P P  3.38~10'3 3.78~10'3 

lbs/hr 0 . 3 5 ~ 1  0'3 0.39~10'3 

I '5.3% C,+C 

11.59, cPtk 

19.91~10'3 4.19~10'3 

3 .6~10-3  0 . 7 6 ~  10'3 

/ I %  e r t c  
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TABLE 4 

SUMMARY OF VULUMETRIC ?‘LOW DATA 
ANODIZING TANK SCRUBBER (Tank 195, B l d g .  2) 

N c D o n n e l l  DOUglaS 

O c t o b e r  3 ,  1986 

Anodizing Tank Anodizing Tank 
Scrubber Scrubber 
’ Inlet ‘ Outlet -2 
_---. Partmeter 

Total chromium 

PFm 

lbs/hr 

Chromium +6 

Ppn 

I b s B  

2.7 1x1 0-3 

-5- 



P U L L U T A r f l  DPTA ________---_________---- 
51RAMETER : TOTAL CHRMl iVM 
H3LECSLAR WEiGHT=S? 
C3NCENTRATION iPPH:! 
EMiSSIOh' HATE iLBS/HR> 

PARAMETEK : CHROMIUn +6 
rS3LECULAR WE:GHl=52 
COKCENTRATI ON I PPM) 
E M I S S I O N  RATE ILBS/HR! 

3'. 3?5 
3: .E75 
- , 2 3  
2 9 . 5  
2C.E 
0 
1 . 6 5  
7 0  
-1.3 
.53 
- 8 4  
30.19 
!3187 
12546 



........................ 
PCLLUTANT DATA 

w w r i c z  R : TOTAL CHROMIUM 
HOLECUinR WEIGHT=52 
. vN~ I , , I  EATICN (PPIZ! 
EKISSION RATE IL9S:HR:; 

F42AMETER : CHKOPWIM 4 0  
K L E C U L A R  WEIGHT=52 
CONCENTSTRATI ON c PPM! 
EMISSION RATE (iBS./HR! 

,- - -.-. ,- 

32, 
3: . $7: 
?.?? 
2 c . 5  
20 .E 
c 
1 . 4 4  
73 
-1.3 
.53 
.84 
313. ZC. 
13218 
1253: 



3 I 

PARAHETER: TUTAL CHROMIUM 
MOLECULAR WE! GHT=52 

EM!SSIUI.! KATE (LBS'HR, 

PARAHETER: C H R M I W I  t6 
MOLECL'LAR WE: GiiT=52 
CONCENTRATION IPPM) 
EVISSiUI: RATE ILBS/HR)  

CGNCEE,TRATI or4 < PPM:I 

37.875 
35.375 
P . 4 4  
2 7 . 5  
25 ,:, 
0 
1.83 
72 
-1 -4 
, 7 2  
.84 
4: .: 
2327; 
22024 



7- S i . 8 7 5  
35,375 
Y.44 
2 7 . 3  
?G -8 
0 
1.37 
71 
-1.3 
. 72  
- 8 4  
4 1  . I 7  
23317 
2,1951 

POLLUTANT DATA ........................ 
%iRkMETEH : TOTAL CHROMi UM 
M O i E C U i n R  LJEI GHT=52 
C:ONCENTRFTIW IPPM! 
EMiSS i0 i . i  RATE ( i B S / H R )  

PARAMETER : CHROMIUM *6 
MOLECULAR WE1 GHT=52 
CONCENTRATIGN I P P M )  
E M I S S I O N  RATE <LBS/HR) 



‘i 

, ,-. . ,,-OCITY . _ .  (FEET PER SEC) 
E:?rj&U?T GAS FLOW RATE !ACFM) 
EXHAUST GAS FLOW RATE CDSCFM! 

PARAMETER : TOTAL C H R W I  LIM 
MOLECUiAR WE! GHTz52 
CONCENTRATION (PPM! 24.7 
E F l I f S I O N  HATE (LBS/HR) 4.47 7 , o - A  

DGRAMETER: CHROMIUM t6 
MCLECULAR WEIGHT=52 
CONCENTRAT I ON 8: PPM) I 

Ek1ISSIDt.I RATE !LBS/HR) I 16 Fl 
- 



38.75 
31: .15 
8.14 
2 9 . 3  

0 
1.43 
71 
-! .3 
-38 
.84 
5 0 . 3 2  
24576 
23231 

7," - c. . 

O4 RSMET E i? : TOTAL C H W M I  UN 
YOLECULAR WEIGHT=52 

E M I S S i O N  K ~ T E  ELBS/HR) . a i  .IC Iu 

PARAMETER: CHRMlIUM t6 
MOLECULAR WEIGHT=52 

C D N C E N R A T  I OF< i D PM 2 . 7 ;  Flu- '  

CONCENTRATION PPM) 1.55 K l o - 3  * 
EMiSS1M.l RATE (LBS/HR) d % ( 0  
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PRELIMINARY VELOCITY TRAVERSE -- 1 
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