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REPORT OF STACK TESTING
AT McDONNELL DOUGLAS

INTRODUCTION

On October 1 and 3, 1986, personnel fram Engineering-Science (ES),
Pagadena, California, conducted air pollution testing at the McDonnell
Douglas facility in Terrance, California. The purpose of the tests was to
detarmine the chromium emissions from etching tank 193 and anodizing tank
195 scrubbers (Bldg. 2). The testing program was coordinated by Mr. Ken
Svoboda of McDonnell Douglas. |

On Octeber 1, the inlet to the Etching and Anodizing Tank Scrubbers
was tested with the air sparger both on and off. On October 3, the inlet A
and outlet to the Anodizing Tank Scrubber were tested simultanecusly. The
ES testing team was comprised of Messrs. Rolando Rosario (team leader),
Ron Diaz, Paul Farmanian, and Ms. Cammie Mok.

TEST METHODS

The chramium runs were conducted proportionally. The sampling train
consisted of a Teflon prébe connected to four impingers in series. The
first two impingers were each charged with 100 milliliters of deionized

__water, the third impinger was dry, and the fourth contained about 400 grams

of indicating silica gel. The first, third, and fourth impingers were
straight tube Greenburg-Smith impingers and the second was an orifice tip
Greenburg=-smith impinger. '

RESULTS

The results of the testing program are summarized in Tables 1 through 7
4. Additional supporting data are presented in the Appendix. Additionally,
a discussion of the dJdetemination of hexavalent chromium emissions is

included in the Appendix.




‘TmBLE 1
SUMMARY OF VOLUMETRIC FLOW DATA
ETCHING TANK SCRUBBER (Tank 1293, 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 Inlet Inlet Inlet

Sparger On Sparger Off Sparger On Sparger Off

Velocity (FPS) 30.19 30.26 41.10 41.14

Volumetric Flow

ACFM 13,187 13,218 23,279 23,302

DSCPM 12,546 12,531 22,024 22,026

Stack Temperature (°F) 70 73 72 ' 73

Moisture Content (%) 1.65 1.44 1.83 1.73
-2



-y

TABLE 2

SUMMARY OF VOLUMETRIC FLOW DATA
ANCDIZING TANK SCRUBBER (Tank 195, Bldg. 2}

e McDonnell Douglas

October 3, 1986

Anodizing Tank Ancdizing Tank

Parameter Scrubber Scrubber

Inlet Outlet

Velocity (FPS) - 41.17 50.32
Volumetric Flow

ACFM : . 23,319 24,576

DSCFM 22,052 23,231

Stack Temperature (°F) 71 EA

Moisture Content (%) 1.39 1.43




TARLE 3
SUMMARY OF EMISSIONS DATA
ETCHING TANK SCRUBBER {Tank 193, Bldg. 2)
ANODIZING TANK SCRUBBER (Tank 195, Bldg. 2)
McDonnell Douglas

Octcber 1, 1986

)
% Anodizing

Anodizing
Etching Tank Etching Tank Tank Tank
Parameter Scrubber Scrubber | Scrubber Scrubber
Inlet Inlet @:D Irilet
Sparger On Sparger Off | Spargér On  Sparger Off
Total Chromium \
ppm 22.2x10-3 23.0x10~3 | 27.19x10~3 24.7x10"3
1bs/hr 2.29%10=3 2.37x10~3 | 4.92x10™3 4.47x10™3
Chromium +6
ppm 3.38x10"3 3.78x10~3 | 19.91x10"3  4.19x10~3
1lbs/hr 0.35x10~3 0.39x10~3 3.6x10™3 0.76x10~3
; +¢
|55 Q/ 73 29, 64
[ £ '
(5% Q. - .
[7% C-+0




TAELE 4

SUMMARY OF VOLUMETRIC FLOW DATA
ANODIZING TANK SCRUBEER (Tank 195, Bldg. 2)

McDonnell Douglas

October 3, 1986

Anodizing Tank Anodizing Tank

Parameter $E£HEPF3 Scrubpgf
Total Chromium
ppm 51.06x10"3 2.71x10=3
1bs/hr 9.25x10~3 . 0.52x1073 /_—//" )
e
Chromium +6
ppm 34.43x1073 1.55x10~3 "
1bs/hr 6.24::10?3 __Jo.30x10"3 4 |

6.5 % tex 577 %




EMGINEERING=8CIENCE . &RCADIA, CALIFORNIA

ooaNT MOCDONNEL DOUGLAS
TOLRTE SCRUBEER #1 IN_:'
DT fi=:-0¢
T SFaRGER ON

FLOW DA

- ———

STATH LENGTH C(INCHES!

ITRCK WIDTH < INCHES)
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CAREON DIGHIDE o0

MOISTURE CONTENT .

37ACK TEMPERATURE (DEG F)

3TACK 5TATIC PRESSURE {INCHES WATER)

VELJCITY PREZSURE (5@ RT INCHES WATER DELTA &)

PITOT TUBE CORRECTION FACTOR
VELGCITY (FEET PER SEO)
EXHAUST BGAS FLOW RATE (ACFM2
EXHAUST 5R2 FLOW RATE <D8CFMD
POLLUTANT DATA
“ARAMETER: TGTAL CHROMIUM

MOLETULAR WEIGHT=E2
CONCENTRATION ({PPM)
eMI3SION RATE (LBS/HR2

FARAMETER CHROMIUM +4&
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CONCENTRATION (PPMD
EMISSION RATE (LBS/HR)
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SNGINEIRING-SCIENCE, ARCADIA, CALIFORMIA
: MODONNEL DOUBLASS
S SCRUBDER HI wNAWET
10-1-84
: SFARGER OFF
FLOW D&TA
TTACK LENGTH T INCHES: 22,875
STACK WIDTH ¢ INCHES: 31,675
STACK CROSE-SELTIONAL ARER (SQUARE FT) 7,28
EAROMETRIC PRESZURE {INCHESZ MERCURY: 2,5
OxVEEN COMTENT 40 20.8
CARBON aacx:as 4 ¢
MGISTURE CONTENT ¢33 1.44
STACK TEM PERHTUF{: (DEG F) 73
STACK STATIC PRESSURE (INCHES WATERD -1.3
VELOCITY FPRESSURE ¢SO RT INCHES WATER DELTA P) .33
FITOT TUBE CORRECTION FACTOR .84
VELBCITY (FEET PER SEC) 30.26
ExHAUST BAS FLOW RATE (ACFM: 13218
EXHAUST GAS FLOW RATE ¢DSCFM) 12531
POLLUTANT DATA
FaRAMETER TOTAL CHROMIUM
MOLECULAR WEIGHT=52 N
CONCENTRATION ¢ PEM) 23 x\W
EMISSION RATE {LBS/HR: _ 2.37 v~
FARAMETER: CHROMUIM +4
{OLECULAR WEIGHT=52 s
CONCENTRATION (PPM) 2,78 X1V
EMISSION RATE (LBS HR) .39 w1



a6 Y s TH

ENGIN RING—nCIENC:. ARCADIA, CALIFORNIA
T MODONNEL DDUSLASE
ROz SCRUEBER #2 INLET
z: 1G-1-5d
g SF-RBIE ON
FLOW DaTs
ITACK LENGTH {INCHES: 37.875
STACK WIDTH {INCHES) 35,879
STACE CROZE-SECTIONAL AREA {SQUARE FT) ¢.44
SARCMETRIC PRESSURE (INCHES MERCURY) 25.5
DHVBEN CONTEWT 30 2.5
SARBON CIGXIDE O )
MOISTURE CONTENT 430 1.83
STAZK TEMPERATURE «DES F) 72
STACK STATIC PRESSURE ¢ INCHES WATER) -1.4
WELGCITY PRESSURE ¢3Q RT INCHES WATER DELTA PO 72
PITOT TUBE CORRECTION FACTOR .84
VELACITY (FEET PER SEC) 1.t
EXHAUST GAS FLOW RATE (ACFM) 2327%
EXHAUST GRS FLOW RATE (DSCFM) 22024
POLLUTANT DATA
PARAMETER: TOTAL CHROMIUM
MOLECULAR WEIGHT=SZ _
COMCENTRATION {PPM} 27.19  x\9
EMISSION RATE (LBS/HR) 4,92 »ia~ "~
PARAMETER: CHROMIUM +6
MOLECULAR WEIBHT=52 _
CGNCENTRATION {PPM) 19.91 %9
EMISZION RATE ¢LBS/HR) 3.6  »iN”
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