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REpOm OF STAm TESTING 

AT McDONNELG DOUGLAS 

INTFf3DUCXON 

On October 1 and 3, 1986, personnel f r m  Engineering-Science (ES), 

Pasadena, Ca l i fo rn ia ,  conducted a i r  po l lu t ion  t e s t i n g  a t  the McDonnell 

Douglas f a c i l i t y  i n  Torrance, Ca l i fo rn ia .  The purpose of t h e  tes ts  was t o  

determine t h e  chromium emissions from e t ch ing  tank 193 and anodizing t ank  

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

Svoboda of McDonnell Douglas. 

On October 1, t h e  i n l e t  to t h e  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 h e  i n l e t  

and o u t l e t  t o  t h e  Anodizing Tank Scrubber were t e s t e d  simultaneously. The 

ES t e s t i n g  team w a s  comprised of Messrs. Roland0 R o s a r i O  (team l e a d e r ) ,  

Ron D i m ,  Paul Fannanian, and MS. Cammie Mok. 

TEST I3ETRODS 

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

cons is ted  of a Teflon probe connected to  four inrpingers i n  series. The 

f i r s t  two impingers were each charged with 100 m i l l i l i t e r s  of deionized 

water, t h e  t h i r d  impinger w a s  d ry ,  and the fourth contained about 400 grams 

of ind ica t ing  s i l i ca  ge l .  The f i r s t ,  t h i r d ,  and fou r th  impingers were 

s t r a i g h t  tube GreenburpSmith impingers and the  second was an o r i f i c e  t i p  

Greenburg-Smith impinger. 

RESLTLTS 

The results of t h e  t e s t i n g  program are sumorarized i n  Tables 1 through 

4 .  Additional suppor t ing  data are presented i n  t h e  Appendix. Additionally.  

a d i scuss ion  of t h e  determination of hexavalent chrauium emissions i s  

included i n  t h e  Appendix. 
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ABLE 1 

SUMMAW OF VOLU).IETRIC FLOW DATA 
ETCHING TANK SCWBBER (Tank 193, Bldq. 2 )  

ANODIZING TANX SCRUBBER (Tank 195, Bldg. 2 )  

McDonnell Douglas 

October 1, 1986 

Anodizing Anodizing 
Etching Tank Etching Tank Tank Tank 

Parameter scrubber Scrubber Scrubber scrubber 
I n l e t  I n l e t  In let  In let  

Sparger On Sparger Off Sparqer On Sparqer Off 

Velocity (FPS) 30.19 30.26 41.10 41.14 

Volumetric Flow 

ACFM 
DSCFM 

13.187 13,218 23.279 23,302 
12,546 12 3 3  1 22,024 22,026 

70 73 72 73 

Moisture Content ( $ 1  1.65 1.44 1.83 1.73 

I 
Stack Temperature (OF) i 

i" 

i 
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TABLE 2 

SUMMARY OF VOLUMETRIC FLOW DATA 
ANODIZING TANK SCWBBER ( T a n k  195, B l d g .  2 )  

HcDonnell Douglas 

O c t o b e r  3,  1986 

Parameter 
Anodizing Tank A n o d i z i n g  Tank 

Scrubber scrubber 
Inlet O u t l e t  

~ 

V e l o c i t y  (FPS) 

V o l u m e t r i c  F l o w  

ACFH 
DSCFM 

Stack T e m p e r a t u r e  ( OF) 

Moisture C o n t e n t  ( % I  

41.17 50.32 

23,319 24,576 
22,052 23,231 

71 71 

1.39 1.43 

I. i 
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TABLE 3 

SUMMARY OF EMISSIONS DATA 
ETCHING TANK SCRUBBER (Tank 193, Bldg. 2 )  

ANODIZING TANK SCRUBBER (Tank 195, Bldg. 2 )  

M C D O n n e l l  Douglas 

October 1, 1986 

Anodizing Anodizing 
Etching Tank Etching Tank Tank Tank 

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

Sparger On Sparger Off Sparger On Sparger Off 

Total Chromium 

P P  22.2~10'3 2 3. Ox 1 0-3 27.19~1 0-3 24.7~10-3 

lbshr 2.29~10-3 2.37~10-3 4.92~1 0'3 4.47~10'3 

Chromium +6 

P P  3.38~1 0-3 3.78~104 19.9 1 xl0-3 4.19~10-3 

lbshr 0.35~10'~ 0.39~10-3 3.6~10-3 0.76~10-3 

i' 
i '  
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Parameter 

TABLE 4 

SUMMAW OF VOLUMETRIC FLOW DATA 
ANODIZING TANK SCmBBER (Tank 195, Bldg. 2 )  

McDonnell Douglas 

October 3 ,  1986 

Anodizing Tank Anodizing Tank 
Scrubber Scrubber 

Inlet  Outlet 

Total Chromium 

P P  

lbs/hr 

chromium +6 

P P  

lbs/hr 

2.7 1x1 0-3 

o .szX1 0-3 
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APPENDIX 



I 

PARAMETER : TOTAL CHROMIUM 
HOLEWLAR WEIGHT=52 
CONCENTRAT1 ON (PPM:J 
EMISSION RATE (LBS./HR) 

PA RAM ETER : CHROMIUM + d  
rXlLECULAR WE:GHT=52 
COt4CEt4TRATIGTJ (PPM! 
EMI SSI or4 RATE I LBS/HR) 

3 2 2 . 2  x \ o -  
2.27  * l o -  5 

3 3.38 x \ u -  
.35 x \ Q -  3 



------------------------ 
PCLLUTANT DATA 

32 * E:75 
3: *B?5 
7 . 2 3  
27 .5  
2C .E 
0 
1 .4P 
i d  
-1.3 
.53 
. 8 4  
3 0 . 2 6  
13218 
12531 

-- 

i 

FARAMET E R : TOTAL CHROMI L1t-I 
MOLECULAR WEIGHT=52 
CObJC.Ei.!TEAT i ON i P PM ) 
EMISSION RATE <LBS/HR:) 

FA ZAM ET E R : CHROMGIM +6 
HCLECULAR WEIGHT=S? 
CONCENTRATION (PPM) 
EMISSION RATE iLBS.'HR:I 



______________-_____---- 
POLLUTANT DATA ____________________---- 

PAR&lETER : TOTAL CHROMIUM 
MOLECULAR WElGKT=52 
CONCENTRATION (PPMI 
EMlSSiOi.! knTE (LBS/HRj  

PARAMETER : CHROMIUM +6 
NOLECgLAR WE: GHT=52 
C:ClNCENTRAT I ON r' FPM! 
EMISSION RATE ILBS/HR) 

$ 7 .  e75 
35.875 
7 . 4 4  
25.5 
23 .j 
0 

72  
-1 .4  
. 72 
.84 
4: .! 
23277 
22024 

i .e3 



ENG I NE E R 1 NO- SC i El4f E , ARCAD I A , CGL 1 F OEN 16 

"4i:T: XCDONNEL DOUGLASS 
SCRLIBBER #2 I N 6 7  
10-1  -86 

c"I,:rc, 

; , + . K .  -. ., - 
~. . _ .  
RLW # :  SPARGER OFF 

I -.- i .C is  
35.E75 
T I  i s  
2 7 . 5  
26.8 
0 
1.73 

-! .4 
. i 2  
* 84 
4 1  . I 4  
23302 
22025  

c 

.. 7. i c  

! 

i 

PARAMET E R : TOTdL CHROMIUM 
MOLECULAR WEIGHT=52 
CONCENTRATION (PPM! 
EMiSSION RATE (LBS.,'HR) 

PGRGMET E9 : CHROMIUM +t. 
MOLECULAR WEIGHT=52 
CONCENSRAT I ON C PPM! 
EMISSION RATE (LBS/HR) 



PGLLUTANT DATA 

37.875 
35.875 
9.44  
29 .3  
2G .E! 
0 
1.39 

-1.3 
. 72 
.84 
41 '17 
23310 
22052 

-. 
i l  

- 
, ?&FAMETER : TOTAL CHROMIUM 

MOLECULAR WEIGHT=52 
CONCENTRATION IPPM) 
EM13SIOi.I RATE (LBS/HR! 

PARAMETER: CHROMIUM +6 
MOLECULAR WEIGHT=52 
CONCENTRATION EPPM:) 
EMISSION RATE ILES'HR)  
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P! C @@!.INEL D OWL& SS FL," ., ,- 
':@:I E:: : SCRUBEER # ?  CUTLET 
DA?E: : 0-5-86 
R U N  # :  OUTLET 

' I.\ I : 

P4 RAMET ER : TOTAL CHROMIUM 

C m u r n w T I O r <  (PPM:) 
MOLECULAR WEIGHT=52 

EM1SS;Oh KATE (LES/HR) 

PARAMETER : CHROMIUM +6 
MOLECULAR WEIGHT=52 
CONCENT RAT I ON < PPM 1 
EMiSSION RATE (LBS/HR) 

.. 
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?LAW 7Uwih- 
DATE ja-r- b L  
LOCATION. 
STACK 19. 
BAROMETRIC PRESSURE, in. He 
STACK GAUGE PRESSURE, in. HF 

?p\- h a O  

1.9 

OPERATORS 

TEMF'ERANRE 
KUM8ER . 

€E= EPA AVERAGE (Duo m 

4/12 

I 
I AVERAGE 
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BAROMETRIC PRESSURE. In. lit 
STAU GAUGE PRESSURE, in. H;O - I 3  

OPERATORS & ?,/ w 

TRAVERSE VELOCrrY STACK 
P O l M  H E A D  TWPERATURE 
NUMBER kips), in.HP nS), ‘F 

\ .t ’1 70 
7 .3Q 
3 

- 
- 

.\-I 70 

TRAVERSE VELOCITY 
TEMPERATURE 

NUMBER 

-. 

‘ L  

_. sclimnc OF TRAVERSE POINT LAYOUT 

1321 I -73 

.. 

. .. ._ 

- .. . . 

.. . . .  



STACK 1.0. 3,77/Y - 
BAROMETRIC PRESSURE, in ng 
STACK GAUGE PRESSURE, ia. H$ 

OPERATORS 

l?’.+ 
TRAVERSE VELOCITY 

TEMPERATURE 
NUMBER LIP,). in.l$O RS). 

I 7 3  

. 

I I I 
I I I 

L 

1 TRAVERSE I VELOCITY I STACK . . 

POINT HEAD TEblPERATURE 
NUMBER LIPs), in.”zO ‘F 

, 

AVERAGE I 

. 
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