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INTRODUCTION I 

Scrubber efficiency and emissions of total and hexavalent 
chromium will be determined on the Lackhoed magnesium anodize 
process tank 68, building 103. on each of three consecutive days 
CARB Method 4 2 5 s  will be performed simultaneously at the inlet 
and the outlet of the scntbber. During the sampling a series of 
12 Steel panels will be anodized. Each sheet will be subjected 
to anodizing for 7 minutes at 20 amps p8r square foot. Anoth8r 5 
minutes per panel is required to remove the panel from the tank, 
spray it off  and load the naxt panel. Since some emissions are 
expected from the spraying sampling will not be halted between 
panels unless some upset condition will cause plate turn-around 
to exceed 15 minutes. 1 S d  

notify the Field Engineer immediately of any such condition. 
Additionally, the LMSC operator will log power usage and 
calculate the total amperage utilized for each panel and for aach 
test. 

The LMSC operator will be inrtructed to 

SOURCE TEST INFORMATION 

Description of operations 

The magnesium anodizing process, known as t h e  DOW 17 Anodize 
treatment, also known as the Modifiad Acid Fluoride Anodize 
Process is operated to anodize magnesium parts. 
metal panels are dipped into tank 66 which holds 5450 gallons OP 
solution. 
Fahrenheit and is mechanically stirred. Nominal solution makeup 
is as follows: 

4x6 foot sheet 

The tank is held at approximately 180 degrees 

Phosphoric acid 9-14 oz/gal 
Sodium dichromate 11-15 oe/gal 
Ammonium bifluoride 40-60 oz/qal 

The rectifier used is rated at 2000 amperes DC at 100 volts. 
Production current averages 1500 amps. 
and DC volt meter both-) Each panel is 

panel from the tank and spray it of f .  

The unit has a DC ammeter 

&ma. It takes a n o t h e p  e =@5a*' - 
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r INTRODUCTION 

Scrubber efficiency and emissions of total and hexavalent 
chromium will be determined on the Lockheed magnesium anodize 
process tank 6 0 ,  building 103. On each of thres consecutive day0 
CARB Method 425s  will be performed simultaneously at the inlet 
and the outlet of tho scrubber. During the sampling a series of 
12 steel panels will be anodized. Each sheet will be eubjected 
to anodizing for 7 minutes at 20 amps per square foot. Another 5 
minutes per panel i0 required to remove the panel from the tank, 
spray it off and load the next panel. since some emissions are 
expected from the spraying sampling will not be halted between 
panels unless some upset condition will cause plate turn-around 

T h e e  
notify the Field Engineer immediately of any. such condition. 
Additionally, the LMSC operator will log power usage and 
calculate the total amperage utilized f o r  each panel and f o r  each 
test. 

to exceed 15 minutes. Y d  

SOURCE TEST INFORMATION 

Description of operations 

The magnesium anodizing process, known as the DOW 17 Anodize 
treatment, also known as tne Modified Acid Fluoride Anodize 
Process is operated to anodize magnesium parts. 
metal panels are dipped into tank 60 which holds 5450 gallons of 
eolution. 
Fahrenheit and is mechanically stirred. Nominal solution makeup 
is as follows: 

4x6 foot sheet 

The tank is held at approximately 180 degrees 

Phosphoric acid 9-14 oz/gal 
Sodium dichromate 11-15 oz/gal 
Ammonium bifluoride 40-60 oz/gal 

The rectifier used is rated at Z O O 0  ampere8 DC at 100 volts. 
Production current averages 1500 a m p .  The unit has a DC ammeter 
and DC volt meter both-, Each panel is 
p. It takas anothe etmskhe 
panel from the tank and spray it off. 

FROM BROLIN 8. S R L : : ~ : E L L  1 1 ,"?- L , . 9 i . l  "- . 1 1 : 4 7  P. 3 
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1- I Total current 

PJllu tant Samwlincc Method A-a1 method 

Total chromium CARB 4 2 5  AA 

I 

I 

I 

Approved EPA or CARB sampling methods will be followed with the 
following exceptions: 

NONE 

P 

950 
Anodizing time 7 

charga/plate 113.2 
Total plaLoa poc run i a  
Total charge per run 1358  
Total run time 1 4 4  

2 . 4  

Plate turnaround 5 

eg i t  
ampr/sq ft 
amps (incl holderm) 
minutes 
minutes 
amp-hr 

amp-hr 
min 
hr 

Table One,. Source Test Constituents and Methods 

Hexavalent chromium GARB 4 2 5  I 
2- 

Irnqh9 
- 

Detect ion limit calculation : 
I 
I 
I 
I 

dighmnylcarbazide 
colorimetric 
a n a l y s i s  

Lab Detection limit ic 1 rhrCgrm (ug) por c3oh of t v o  
fraction.. 

2 ug/10OOug/mg/108cuft*22OOOcuft/m~n*60min/hr*2.4hr = 58.67 mg 

5 8 . 6 7  mg/1358 amp-hr = 0.043 mg/amp-hr method detection limit 

I I .- . . . . . . 

KEY for t a t ,  .. no: 

CAR 1. California Air Resources Board 
AA Atomic Abnorption 

I 
I 

'I 
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INTRODUCTION 

On December 11, 12 and 13, 1990 a BC Analytical source test 
team conducted a source test for Lockheed Missiles and 
Space, Inc.. Triplicate total and hexavalent chromium 
samples were collected at Building 103, Magnesium Anodize 
Process DOW 17, 5-330, by the California Air Resources Board 

Simultaneous inlet and outlet tests were conducted and the 
results are presented in the following tables. 
were as follows: 

Test 1-Run 1 inlet, & Run 2 outlet; 
Test 2-Run 3 inlet, & Run 4 outlet; 
Test 3 Run 5 inlet, & Run 6 outlet 

(CARB) Method-425. 

The tests 

Run data is found on pages 8-25. 
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SVHMARY OF RESULTS Project 5640-01 

Building 103 
Masnesium Anodize Process DOW 17, S-330 

Test 1 Test 2 Test 3 Avg 

SDCFM 20,900 21,300 21,300 21,200 

Moisture, 0 H 2 0  1.4 1.2 1.0 1.2 
Stack Temp. F 7 5  66 62 64 

Total DC Amps 3950.4 . 1245.2 1358.4 1320.7 

Hexavalent Chromium 
0.057 0.013 0.043 

mg g f h r  f amp-hr fSJ+ 0.111 0.024 0.109 

Total Chromium 

mg/amp-hr 
0.072 0.145 0.066 0.094 
0 . 2 3 1  0 .283 0 .112  0 , 2 1 2  

g f b  

% Isokinetic 99.8 97.4 99.1 98.8 

M 
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Building 103 

SerwhUr Qublet 
Magnesium Anodize Process DOW 17, 5-330 

Test 1 Test 2 Test 3 Avg 

SDCFK 21,100 21,000 21,800 21,300 
Stack Temp. P 76 65 61 67 
Moisture, t H20 1.3 1.2 1.0 1.2 

Total DC Amps WH.4 1245.2 1356.4 1320.7 

Hexavalent Chromium 
<o. 012 co.010 <0.010 <0 .011  1/ 

I 
mg /amp-hr (0 .039 <o. 019 SO. 017 <O. 025 
g/hr 

0.012 0.030 0.037 
0.. 22 0 0.021 0.053 0.098 l/ 

Total Chromium 

. mg/amp-hr 
g/hr 

% Isokinetic 9 9 . 2  97.0 99 .7  9 8 . 9  

B C Analytud 
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FIELD TEST DATA 
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B C A d y t i e d  
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0003 o i m t e r  (m): 3.9U 

0.9921 1288 Cor.Fact.: 
0.a 

ITlWLAlE WISSIOWS TEST lKlNlToll DATA 
10211e 

probe L m t h .  in. 72 
Lm meter 

:E: 12/11/90 Pb.r(in. no): 30.25 pitot.Cp: o m  
Psfat(in.HZO): -2.5 
Pduct(in. Hgl: 30.29 
I n i t i a l  MU: 20.0 lapinper Bkf 1 

IEWT: LnSC 
IT: 8UIU)IWO 103 
IE: I N L E T  
4 I: 1 

o r i f i c e  Ym; 

Probe Liner: I n i t i a l  W20: 2.0 

F i l t e r  Holder: 
tEX 

PORT S I O E  DATA 

# TP Hour Minute T d  LIP Tn Vm V a t U  

1 (2 IO 26 78 0.84 61 498.093 
2 11 10 37 76 0.83 61 
3 10 10 48 76 0.80 63 
4 9 10 59 78 0.82 65 
5 8 11 10 76 0.84 67 
6 7 11 21 78 0.80 68 
7 6 11 32 76 0.T4 69 
8 5 11 43 76 0.76 49 
9 4 11 54 76 0.75 69 
10 3 12 5 76 0.70 67 
11 2 12 16 76 0.80 72 
12 1 12 27 76 0.80 

. . . 

. . 

. . 
12 38 549.921 

ULWUTIOMS 
Vd OH am XISO 

52.4 0.84 0.39 
52.0 0.83 0.39 
51.1 0.81 0.38 
51.8 0.83 0.39 
52.3 0.85 0.10 
51.2 0.81 0.39 
49.1 0.76 0.37 
49.8 0.78 0.38 

47.8 0.72 0.36 
51.1 0.82 0.39 
51.1 0.82 0.39 

49.4 0.77 0.38 

50.8 0.80 101.7 
S m l a  Tim = 132 ??' 0.m 67 51.450 

PORT Tcp DATA 
# TP HOW Minute T d  OP lm Vm V m n m  

1 12 13 30 74 0.85 7l 549.921 
2 11 13 41 74 0.87 77 
3 10 13 52 74 0.92 73 

. . . . . . . . . . . 

4 9 14 3 74 0.86 75 
5 8 14 14 74 0.84 75 
6 7 14 25 7b 0.82 75 
7 6 14 36 74 0.82 76 
8 5 14 47 74 0.85 78 

10 3 15 9 74 0.84 80 
11 2 15 20 74 0.78 78 
12 1 15 Sl 74 0.82 78 

9 4 14 58 74 0.85 79 

15 42 604.222 

CALCULATIONS 
V d  OH QUI XISO 

52.5 0.87 0.40 
53.2 0.88 0.41 
54.7 0.93 0 . u  
52.9 0.88 0.41 
52.2 0.86 0.40 
51.6 0.84 0.40 
51.6 0.85 0.40 
52.5 0.87 0.41 
52.5 0 . 0  0.41 
52.2 0.87 0.41 
50.3 0.81 0.39 
51.6 0.85 0.40 

S2.3 0.87 101.2 s m l e  TIm = 132 74 0.84 76 53.905 
P o r t - T n t  L e a k  Rate 0.019 CFM a t  5 in. Hp. 

Test  svnnaw 

51.5 0.83 101.5 ,,- w.:w.-: 1y , 75 71 105.354 
NET W. FT. 



PARTICULATE DIISS1O)lS 

IOata ud Results: 

Oat.: 12/11/90 
cllmt: WSC 
Unit: B U I U I U G  lo3 
Site: INLET 

R u n  1: 
TI-: 10:21 
Project IC 
Project 5640-01 

1 

Liquid &uLyals: G.. Colrpositlon: selected Results: 

Absorber T y p  Contents F i d  T8re Wet 
Hod. Crnbg. 0.1 Y UanH 597.20 392.80 b.40 ZCOZ v o l a  0.0 Yet nu 28.X 

Mod. Grbp. S l L I U  GEL 764.70 748.30 16.40 !iNZ volurr 79.1 Y- swaal 

Total 30.90 s t d a d  r 64 

Excess A i r  Le. Grnbg. 0.1 Y MaoH 594.80 385.20 9.60 Ylt volum 20.9 
Mod. Cmbg. EMPTY b61.00 0 . 5 0  0.50 M v o l u n  0.0 

0.00 m 2 0  Volun 1.4 XIsoklmtis 99.t 

Chromim Analysis 
Filter s q l e  Type: EPA GLASS FIBER luil PartlcuLate Result.: 

Sawlc Fraction mg Net pr/SOCF 
Hexavalent C r  0.0050 7.37E-07 Concencr8tlon: gralml6DCF a STP 
Hexavalent Blenk Less than 0.0010 1.47E-07 
Net Hexavalent Chrunium 0.0050 7.37E-07 Wexsvdent Cr 7.37E-07 

Totat  C r  &&E-07 

Total Cr 0.0060 &&E-07 
Blank Less than 0.0011 1.62E-07 
Net Total Chromium 0.00~1 a.&~-07 

Emlsslon Rate, Lbrlhr 1 

Project 5640-01 Page 9 

, 

B C Andylical 

Hexwalent Cr 1.32e-04 
Total t r  1.59E-04 
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51.0 

50.4 
51.4 

51 .2  
51.7 
50.5  
48.5 
49.2 
48.8 
41.2 
50.4 
50.4 

VELOCITY TRAVERSE h VOLUXE FLOW RATE 

CLIENT: LHSC 

DATE t 12/11/90 
UNIT: BUILDING 103 
SAMPLE: INLET OUTLET 

--- 
14  0.85 

14 0.92 
74 0.87 

14 0.86 
14 0.84 
14 0.82 
74 0.82 
14 0.85 
74 0 . 8 5  
74 0.84 
74 '  0 .78  
74 0.82 

--- 

Duct Diameter (in.) 
Rectangular Duct 
Area (eq-ft.) 

Duct Prees. (in.Hg) 
Vol. Per Cent 820 
Molecular Wt. (wet) 
Standard Temp. (F) 
Std Press. (in.Ag) 
Pitot Coeff. 

36.0 
0.0  
1.1 

30.29 
1.36 

60 
29.92 

28-70 

0.840 

REsOLzs: 

TIm: 10:26 -15:42 

RUN I :  1 

SIDE TOP I 

Avg. Vel. (Vd) 50.9 PPS @ 75 F and 

- 
rd 

51.9 
52.5 
54.0 
52.2 
51.6 
51.0 
51.0 
51.9 
51.9 
51.6 
4 9 . 1  
51.0 

- 

- 

30.3 in. Hg 

Volume Flow Rate w 21.6 x 1000 ACFM 
Qstd (wet) 21.2 x 1000 SCFH 
Qstd (&r) 10.9 x 1000 S D h  ' 

E C Annlyricd 
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IRTIWLATE WlSSloYS E S T  Iw)yITOR DATA 
pool4 olameter (ma): 3.9 hTC: 12/11/90 Pbarcin. He): 30.25 Wonl. 

JEU: insc Pstat(in.HZ01: 0.b Prob. Length, in. R Picot.Cp: 0.0 
Pdustcin. He): 30.29 L m  Meter 289 Cor.F&ct.: 1.00 UT: BuiLoiwa 103 

28.0 Inp1ng.r B t t  2 Orifice loDi 0. NE: wrm In i t la1  M1: 
IN #: 2 I n i t i a l  WZ0: 2.0 Probe Linar: 

IREX 
F i l t e r  Holder: 

IREX 

poll1 Swth DATA 
I TP Hwr Mirut .  Td OP 18 Vm V a N I I  

1 12 10 27 76 0.72 54 186.229 
2 11 10 38 76 0.81 56 . 
3 10 10 49 76 0.85 61 . 
4 9 11 0 76 0.87 65 . 
5 0 11 11 76 0.91 65 . 
6 7 11 22 76 0.P2 66 
7 6 11 33 76 1.02 67 
8 5 11 L.4 76 0.89 70 
9 4 11 55 76 0.75 69 . 

IO 3 12 6 76 0.76 60 . 
11 2 12 17 76 0.78 70 . 
12 1 12 28 76 0.75 67 . 

12 39 238.481 

CALCULATIONS 
Vd OH QOI %IS0 

48.5 0.n 0.36 
51.4 0.81 0.38 
52.6 0.85 0.39 
53.3 0.87 0.40 
54.5 0.91 0.11 
54.8 0.92 0.41 
57.7 1.01 0.41 
53.9 0.90 0.41 
49.4 0.77 0.37 

50.b 0.80 0.38 
49.6 0.77 0.37 

49.8 o n  0.38 

S q l e  T t m  = 132 76 0 . U  65 52.299 52.1 0.04 101.0 

PORT North DATA 
X TP Hour Minute Td OP lm Vm Vncum 

1 12 13 32 76 0.92 b4 218.481 ' 
2 11 13 43 76 0.92 66 
3 10 13 54 76 0.93 d8 t 

4 9 14 5 76 0.92 69 
3 8 16 16 76 0.39 69 
6 7 16 27 76 0.90 .71 . 
7 6 14 30 76 0.06 R 

9 4 15 0 76 0.75 76 
10 3 15 11 76 0.72 74 . 
11 2 15 22 76 0.66 R . 
12 1 15 33 76 0.M 7l 

a 5 14 49 76 0 .u .  n t 

15 41 m . 1 7 1  

CILCUUTlONS 
Vd OH Ea X I S 0  

54.0 0.92 0.41 
54.8 0 .92  0.41 
55.1 0.93 0.42 
54.8 0.92 0.62 
53.9 0.90 Q.41 
54.2 0.91 0.41 
53.0 0.87 0.40 
52.0 0.85 0.40 
49.4 0.78 0.38 
48.5 0.75 0.37 
4b.4 0.69 0.35 
46.4 0.69 0.35 

SsmpIR Tlm = 132 76 0.83 70 51.737 51.9 0.86 99.3 
Poat-Test Leak Rate 0.018 CFn a t  2 in. Ha. 

Test sunnary 

Surple Time = 2.54 76 67 104.036 52.0 0.U 100.1 
NET CU. FT. 

1 

B C Andytirnl 



DatJ and Results: 

oate: 12/11/90 
ct imt:  W S C  
Unit: BUILDING 103 
site: OUTLET 

n u l  1: 
Tim: 10:2 
Project  SC 
P r o J u t  5640-01 

Gu ConpasItiMr selected Results: Llquid A M L ~ I s :  

Absorber Type content$ F l ~ l  Tare Yet 
nod. G r h .  0.1 n NSOH 581.70 5M.50 13.20 y(Y V O L W  0.0 wet nu 28.6 
LO. G*. 0.1 Y waon 601.50 600.50 1.00 %02 V O l W  20.9 Excess Air 
Mod. Grbg. EMPTY 498.30 497.10 0.60 XCO wlun 0.0 
Mod. Gmbp.  SILICA GEL 750.70 735.10 15.00 mz w ~ u n  79.1 rcacm&rd 1&M. 

0.00 ZWZO wlum 1.3 %IsokinetIs 99. 
rocat 29.ao Stmdard 1 61 

Parflculate Retults: 

Ssi-ple Fraction mg Net OrIZDCF 
Hexavalent Cr  L H I  than 0.0010 1.48E-07 Concentration: prains/ZDCF S STP 
Herwalmt Blank Less than 0.0010 1 .W-07 
Net Hexavalent Chrmmiun 0.0010 1.48E-07 Hexavalent C r  < 1.48E-OT 

Total Cr 8.30E-07 
Tota l  Cr 0.0056 8.30E-07 
Blank 0.0001 1.48E-08 
Net r o t e l  Chrmim 0.0056 (1.30E.07 

Emlsrlm Rata, IbrJhr 

W ~ v a I m t  Cr < 2.69E-05 
Total C r  1.50E-04 
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47.8 
50.8 
52.0 
52.6 
53.8 
54.1 
57.0 
53.2 
48.8 
49.2 
49.8 
48.8 

VELOCITY TRAVERSE C VOLUME FLOW RATE 

--- 
76 0.92 
76 0.92 
76 0.93 
76 0.92 
76 0.89 
76 0.90 
76 0.86 
76 0.83 
76 0.75 
76 0.72 
76. 0.66 
76 0.66 

--- 

CLIENT: Lnsc 

DATE: 12/11/90 
UNIT: BUILDING 103 
SAMPLE: OUTLET 

Duct Diameter (in.) 36.0 
Rectangular Duct 0.0 
Area (sq.ft.) 7.1 

Duct Press. (in.Hg) 30.29 
vol. Per Cent IO0 1.32 
Xolecular Wt. (wet) 28.69 
Standard Temp. (F) 60 
Std Press. (in.Hg) 29.92 
Pitot Coeff. 0.840 

TIHE: 10:27 -15:44 

RUN I: 2 

/Pt.lIn. I South North 

RESULTS: 

Avg. Vel. (Vd) 51.4 FPS B 76 F end 

- 
Id 
- 
54.1 
54.1 
54.4 
54.1 
53.2 
53.5 
52.3 
51.4 
48.8 
47.8 
45.8 
45.8 

- 

30.3 in. Hg 

Volume Flow Rate Qd 21.8 x 1000 ACFX 
Qstd (wet) 21.4 x 1000 SCFX 
9.ca (dry)  11.1 1000 4 D m  
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IRTIOJLATE EIIISSIOYS TEST MONITOR O I T A  

ITE:  12I12IPO 
LIENT: LOCKHEED Pstar(in.H20): -2.5 probe Lapth,  In. 6FT Pitot-CP: 
411: BUILDING 103 Pduct(ln. Ha): 30.14 i m  Meter 

ITE: INLET 
I N  I: 3 I n i t l a 1  xH20: 

uozx1. pooo3 o i m a t e r  (mn): 5.61 
0.W 

12sB Cor.Flct.: 0.99; 
lapinger Bkt 1 o r i f i c e  ym: 0.t 

Pb.r(in. H9): 30.10 

I n i t i a l  W: 28.0;) 
PYRI 

F i l t e r  Holder: PYRI 
2.0 Probe Liner: 

WRT SIDE DATA 
X TP Hew WIwte Td OP l m  Vm V u u m  

1 12 7 C2 67 0.74 50 605.393 
2 11 7 48 67 0.80 52 . 
3 10 7 5C 65 0.79 55 
4 9 8 25 65 0.86 51 . 
5 8 8 31 65 0.86 5 1  . 
6 7 8 37 65 0.U 56 
7 6 8 43 64 0.7s 58 t 

8 5 8 49 65 0.7k 59 t 

9 4 8 55 65 0.78 61 . 
t 10 3 9 1 65 0.81 62 

12 1 9 13 65 0.81 64 . 11 2 9 7 65 0.78 63 t 

9 19 640.364 

CALCULATIONS 
Vd DH (ba XISO 

48.8 2.58 0.73 

50.1 2 . V  0.n 
51.9 2.91 0.79 
52.5 2.98 0.80 
53.1 3.06 0.81 
49.0 2.66 0.75 
48.72.63 0.7s 
50.0 2.76 0.77' 
51.0 2.86 0.m 
50.0 2.77 0.77 
51.0 2.87 0.79 

50.8 2.78 0.77 

S q l .  T i n  * 72 65 0.80 57 54.570 50.6 2.80 72.9 

PORT TOP DATA 
X TP Hour Ulnute Td DP Tm MI V a C I M  

1 12 9 53 65 0.89 50 660.U 
2 11 9 59 65 0.98 58 

3 10 10 5 65 0.92 60 t 

4 9 10 11 66 0.90 61 
5 8 12 30 67 0.88 65 
6 7 12 36 67 0.84 67 . 
7 6 12 42 66 0.85 69 . i  

8 5 12 58 66 0.86 71 . 
9 b 12 5 1  66 0.78 72 . 

10 3 13 0 66 0.86. 73 . 
11 2 13 10 66 0.86 74 
12 1 13 16 66 0.73 73 . t 

13 22 719.556 

CALCULATIOUS 
Vd DH Om XISO 

53.4 3.10 0.82 
56.1 3.39 0.86 
54.3 3.21 0.86 
53.8 3.14 0.83 
53.2 3.09 0.82 
52.0 2.97 0.81 
52.3 3.02 0.82 
52.6 3.06 0.82 
50.1 2.81 0.79 
52.6 3.07 0.83 

'52.6 3.08 0.83 
48.5 2.65 0.76 

salrple l i m e  = R 66 0.86 67 58.559 52.6 3.05 34.0 
Pos t -Tn t  Leak Rate 0.015 CFll a t  12 in. Us. 

Test Imp, 

S a n @ e T i m =  144 66 . 62 113.129 51.6 2.93 65.8 
NET N. FT. 
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. 
PLRTICUUTE MISSIOYS 

lata ud Results: 

late: 1 2 l l U 9 0  
Client: LoCrnlED 
Unit: WILDING 103 
bite: INLET 

nun#: 3 
Tim: 07:42 
Project SC 
Project 5640-01 

liquid A N ~ w ~ I :  b.r Capositlm: Selectd Rasults: 

Absorber lypa CMtmts FIN I  1.r. Yet 
591 .BO 586.00 5.m I(co2 wlun 0.0 vet Mu 28.71 god. G m .  0.1 I YaoH 

.#. G r b p .  0.1 I WeoH 598.10 596.00 2.10 XO2 VOlunO 20-9 Excess Air 

t d .  Grrbg. M P T I  462.00 460.60 1-20 X O  V O ~ W  0.0 
lod. Grbp. S I L I U  GEL m.70 752.20 20.50 912 WlunO 79.1 vn Studerd 11i.270 

0.00 zn20 V O l W  1.2 Xlsokinotis 97.4 
. Total 29.60 Standard 1 60 

:hranim h l y l i a  
:I i te r  Scnple Type: 

;-le Fractlcm 
lexavalent Cr 
lexavalent E l &  
let Weaavalent Chranlun 

'oral  Cr 
lrnk 
e t  T o t a l  Chromim 

EPA CLASS FIBER HAT 

me Net prJmCF 

L e s i  then 0.0010 1.S5E-07 
0.0051 6.87€-07 

0.0130 1.75E-06 
0.0011 1.ME-07 
0.0130 1.75E-06 

0.0051 6.az~-or 

Partlculate Rcaults: 

consentrstian: pralns/SDCF D STP 

Hexavalent C r  6 .WE- 07 
Total C r  i . n ~ - 0 6  

Emission Rate. lbs/hr 

Hcxavalcnf C r  1.26E-04 
Total Cr  3.201-04 
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48.2 
50.1 
49.7 
51.3 
51.9 
52.5 
48.4 
48.1 
49.4 
50.3 
49.4 
50.3 

VELOCITY TRAVERSE & VOLUME FLOW RATE 

CLIENT: LOCKAEED 

DATE: 12/12/90 Tim! 07:42 -13:22 

--- 
65 0.89 
65 0.98 
65 0.92 
66 0.90 
67 0.88 
67 0.84 
66 0.85 
66 0.86 
66 0.78 
66 0.86 
66' 0.86 
66 0.73 

UNIT: BOILDING io3 
sAnPmr INLET 

D u c t  Diametar ( i n . )  
R e c t a n g u l a r  Duct 
Area ( e q . f t . 1  

D u c t  Press. (in.8g) 
V o l .  P o r  C e n t  E20 

.Molecular W t .  ( w e t )  
Standard Temp. ( F )  
Std Press. (in.IIg) 
P i t o t  Coeff. 

36.0 
0.0 
7.1 

30.14 
1.19 

28.71 
60 

29.92 
0.840 

ROB # $  3 

S I D E  TOP I - 
Td 
- 
67 
67 
65 
65 
65 
65 
64 
65 
65 
65 
65 
65 

- 

- 
DP - 
0.74 
0.80 
0.79 
0.84 
0.86 
0.88 
0.75 
0.74 
0.78 
0.81 
0.78 
0.81 

- 

RESULTS: 

Avg. V e l .  ( V d )  5 1 . 0 .  FPS @ 66 F and 

- 
Vd 
- 
52.8 
55.4 
53.7 
53.1 
52.6 
51.4 
51.6 
51.9 
49.4 
51.9 
51.9 
47.8 

- 

30.1 i n .  Hg 

VOlUmS Flow Rate Qd 21.6 x 1000 ACFM 
Q s t d  [ w e t )  21.5 x 1000 SCFH 
Qstd [dry) 21.3 x 1000 SDCFM . 



- 

PARTICULATE EnISSIo)(S TEST IKUIITOR DATA 
DATE: 12/12/90 Pbarcin. ng): 30.10 
CLIENT: LOEKHEEO Pat ut( in.H2O) : -2.5 
UNIT: BUILDING 103 

Yazrle ~0004 D i e t e r  (mn): 6.QW 

Pductcin. 09): 30.14 im meter 789 Cor.Fuct.: 1 .DO09 
I lrpinger B k l  2 O r i f i c e  Xm: 0.60 

Probe Liner: PYREX 

f i l t e r  nolder: PYREX 

p r o b  Lnp th ,  in. 6FT Pitot.CP: O.&O 

SITE: M L E T  I n i t i a l  MU: 28.0 
RUN fl: 4 I n i t i d  U20: 2.0 

I 

I.' 

Project 5640-01 

WRT SIDE DATA 
I TP Wour Hlnute Id OP In Vm VanUn 

1 12 7 43 67 0.75 45 .290.386 
2 11 7 49 66 0 . 8  47 . 
3 10 7 55 64 0.85 50 
4 9 8 26 b 4 o . p S b a  . 
5 8 8 32 64 0.93 51 
6 7 8 38 64 0.92 54 
7 6 8 U 65 0.92 56 . 
8 5 8 50 64 0.91 58 . 
9 4 8 56 64 0.89 59 . 

10 3 9 2 61 0.87 59 . 
11 2 9 8 64 0.89 59 . 
12 1 9 14 64 0.89 61 . 

9 20 355.210 

CALCUUTIONS 
Vd OH Pn ZlSO i 

49.2 3.33 0.84 
51.3 3.64 0.88 
52.2 3.81 0.91 
54.6 4.14 0.9L 
54.6 4.16 0.95 
54.3 4.14 0.95 
54.2 4.16 0.E 
54.0 1.13 0.9s 
53.4 4.01 0.94 
52.8 3.96 0.93 
53.4 4.04 0.94 
53.4 4.06 0.95 

53.: 3.97 72.5 
I 

s q l e  T i m  - 72 64 0.88 54 6.882 

1 
PORT Top DATA 
t w nour ~~rrnrr* Td Dp ?m Mn V~CIAW 

1 12 9 55 64 0.55 Sb 355.210 
2 11 10 1 b4 0.77 MI . 
3 10 10 7 64 0.79 65 
4 9 10 13 65 0.n u, . 
5 8 12 31 66 0.71 68 
6 7 12 37 66 0.71 68 
7 6 12 43 65 0.68 68 . *  
8 5 12 49 65 0.71 70 . 
9 L 12 55 65 0.79 7l 

10 3 13 1 65 0.79 7l 
11 2 13 11 65 0.79 68 . 
12 i 1s 17 6 o m  m . 

13 23 417.225 

CALCULATIONS 
Vd on On XIS0  

42.0 2;57 0.74 
49.7 3.52 .-0.88 
50.3 3.65 0.89 

47.8 3.30 0.86 
47.8 3.30 0.85 
46.7 3.17 0.84 
47.7 3.32 0.86 
50.1 3.67 0.91 
50.4 3.68 0.91 
50.4 3.65 0.90 
51.3 3.80 0.92 

48.4 3.37 0.86 

S q l e  Tim - 72 65 0.74 66 62.071 (8.6 3.41 34.5 
soar-Test Leek Rate 0.010 CFM at 5 in. ns. 

Test sumnary 

S q l e  Tim - 144 65 MI 126.953 50.8 3.69' ': 47.2 
YET N. FT. 
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lata 8nd Raults: 

late: 12/12/90 
:Iient: LOCKHEED 
Init: BUILDlUC 103 
;ice: CUTLET 

R m Y :  4 
ria: OR4: 
Project SC 
Project 5640-01 

iquid Analysis: bu Cornpaition: Selected Results: 

Id. Grntg. 0.1 Y YEOH 580.60 m . 0 0  10.60 XCDZ volum 0.0 wet nu 28.N 

od. Grntg. SILICA GEL 762.80 761.80 21.00 .W volura 79.1 MI Standard 12a.a~! 

Total Y.SO Studard 1 64 

Abrorber lypa Contenti F i n a l  l i r e  net 

g. (irnbg. 0.1 Y YaoH 604.10 601.60 2.50 y I2  V O l W  20.9 Excesr Air 
od. Crntg. M p l V  438.611 498.20 0.40 7LO V O l m  0.0 

0.00 xn20 volune 1.2 %Iwt ine t ic  97.t 

hrorniun Arulysls 
i l l e r  sanple Type: EPA CUSS FIBER )(Ll Particulcte Results: 

anplplr Fr ict ion .D net sr/sricf 
exavolent C r  Less than 0.0010 1.1%-07 Cmcentririon: prains/SDCf I STP 
axavalcnt El& Less than 0.0010 1.1%-07 
mt Hexavalent Chrmim 0.0010 1.1%-07 Huavatent Cr 1.19E-07 '. 

lo te l  Cr 1.UE-07 
atal C r  0.0012 1.63E-07 
link 0.0011 1.31E-07 
tt Tota l  Chraniun 0.0012 1.UE-07 

Emisaim Rata, lbs/hr 

Hexavalent Cr 2.1%-05 
Total C r  z.5a~-o5 
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VELOCITY TRAVERSE C V O L W  FLOW RATE 

CLIENT: LOCKAEEO 

DATE: 12/12/90 
UNIT: BUILDING 103 
SAXPLE: OUTLET 

Duct D i a m e t e r  ( i n . )  36.0 

Area ( s q . f t . )  7 . 1  

D u c t  Prees. (in.Hg) 30.14 
V o l .  P e r  Cent HZO 1.23 
Molecular Wt. ( w e t )  28.70 
S t a n d a r d  Temp. ( F )  60 
S t d  Preen. ( in.Hg) 29.92 
Pitot Coeff. 0.840 

R e c t a n g u l a r  Duct 0.0 

IPt .IIn.  I S I D E  

RESULTS: 

- 
rd 

48.5 
50.7 
51.5 
53.9 
53.9 
53.6 
53.6 
53.3 
52.7 
52.1 
52.7 
52.7 

- 

Avg. V e l .  ( V d )  50.2 FPS @ 

Volume Flow R a t e  Qd 

TIME: 07:43 -13:23 

RUN #: 4 

TOP 

65 P and 

- 
?d 

- 
41.4 
49 .0  
49.7 
47.8 
47.2 
47.2 
46 .1  
47.1 
49.7 
49.7 
49.7 
50.7 

- 

30.1 Fn. Hg 

21.3 x 1000 ACFU 
~ 

Q e t d  (wet) 21.3 x 1000 SCFH 
Q s t d  ( d r y )  21.0 x 1000 SOCFM 
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VELOCITY TRAVERSE & VOLuEtE PLOW RATE I 
CLIENT: W S C  

DATE : 12 f 13/90 
UNIT: BUILDING 103 
SAMPLE: INLET 

Duct Diameter (in.) 
Rectangular Duct 
Arms (eq.ft.) 

Duct Prese. (in.Hg) 
Vol. Per Cent E20 
Molecular Ut. (wet) 
Standard Temp. (F) 
Std Preee. (in.Hg) 
Pitot Coeft. 

36.0 
0.0 
7.1 

30.40 
0.99 
28.73 

60 
29.92 
0.840 

Pt. In.: .x 
2 
3 
4 
5 
.6 
7 
8 
9 
10 
11 
12 

- 

I 2.4 
, 4.3 
6.4 
9.0 
12.8 
23.2 
27.0 
29.6 
31.7 
33.6 
35.2 

S I D E  

- 
Id 
- 
50.7 
49.2 
50.1 
50.2 
50.1 
51.4 
50.8 
49.2 
49.3 
47.7 
48.4 
49.0 

- 

RESULTS: 

Avg. Vel. (Vd) 50.1 FPS @ 

Volume Flow Rate Qd 

TOP 

62 P and 

- 
Vd 
- 
53.1 
53.7 
53.4 
51.6 
51.3 
51.0 
51.6 
52.2 
52.2 
49.2 
42.4 
43.5 

- 

30.4 in. Hg 

21.2 x 1000 ACFX 
Qetd (wet) 21.5 x 1000 SCFH 
Qstd (dry) 21.3 x 1000 SDCFH 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 



I 
GRTimLATE MiSSiONS TEST wNtToR DATA 

Pbar(in. Hg): 30.36 Yoxxle POOW . oiaarter (m): 6.000 DATE: 12/13/90 
CLIENT: LMSC Pstat( in.H2O): 0.6 
UNIT: BUILDING 103 PductCin. Hp): 30.40 

I n i r i a l  m k  28.0 SITE: CUTLET 
I n i t i a l  XHX): 2.0 RUN Y.: 6 

p r h  Length, in. 6FT PttW.CP: 0.840 
Lm meter 789 Cor.Fact.: 1.0009 
Inpinper Bkt 2 oritlce Km: , 0.60 

Probe Liner: PYREX 
F i l t e r  Holder: PYREX 

I .- 

I' - 

1 1 

17 
I ,  

1: I 
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PORT SWTH OATA 

Y TP Hour minute Td OP Tm M V m c u n  I CALCUUTlOWS 
Vd OW %IS0 I 

1 I2 7 37 57 0.71 38 418.195 49.1 3.44 0.84 
2 11 7 43 57 0.72 40 . 47.5 3.24 0.82 . 49.8 3.54 0.86 3 10 7 59 58 0.79 43 
4 9 8 5 59 0.80 45 . 50.2 3.59 0.87 . 50.7 3.71 0.89 5 8 8 ii 5a 0.82 49 
6 7 8 17 59 0.85 52 51.7 3.85 0.91 
7 6 8 23 59 0.88 55 . 52.6 4.01 0.93 

8 5 8 29 59 0.84 57 . 51.4 3.64 0.91 
9 4 8 35 60 0.78 58 49.6 3.58 0.88 

48.9 3.51 0.87 . 48.0 3.38 0.86 . 50.3 3.68 0.89 

10 3 8 41 60 0.76 60 
11 2 8 47 60 0.73 61 
12 1 8 57 61 0.80 60 

9 3  481.371 

s q l e  Tim = 72 59 0.80 51 63.233 50.0 3.62 04.5 

Pmr NORTH DATA 
# TP Hour Himto Td DP Tn Vm V a c m  

1 12 9 58 63 0.99 M 681.371 
2 11 10 4 64 0.99 M 
3 10 10 10 63 0.96 69 
4 9 10 16 63 0.93 69 . 
6 7 10 28 63 0.91 70 

8 5 10 40 64 0.89 71 
9 4 10 49 63 0.88 68 

. . 
5 a i o  22 63 0.92 m 

7 6 IO 34 64 0.89 m . 
. 

i o  3 i o  55 64 0.83 m . 
11 2 1 1  t 64 0.8s m 
12 1 11  7 64 0.89 m . . 

11 13 551.176 

CALNUTIOMS 
Vd OH Em XISO 

56.0 4.56 1.00 
56.1 4.57 1.01 
55.2 C . 4 4  0.W 
54.3 4.31 0.98 
54.0 4.27 0.97 
53.7 4.22 0.97 
53.2 4.12 0.96 
53.2 4.13 0.96 
52.8 4.07 0.95 
51.3 3.85 0.93 
52.0 3.94 0.94 
53.2 6.12 0.96 

s q l e  Tim 72 64 0.91 69 69.868 53.7 4.22 96.3 
Post-Test Leak Rate 0.020 CFM a t  6 in. Hg. 

Test Sumury I S q l e  Tim = 144 61 60 133.101 51.9 3.92 90.3 1 



I 
&TI CULATE EMISSICUS 

\ 

Data and Rcsulra: 

oat.: 12/13/90 R M ~ :  6 

Cltent: W C  
Unit: BUILDING 103 ProJect SC 

Sfte: M L E T  Pro 1 s t  5640-01 

Tim: 07:37 

Llquld Analyrir: Gsa capoairion: selected Results: 

Abscrbur lyp C a t m t s  F i n 1  Tar. Yet 
Mod. G r b g .  0.1 Y YaOH 576.00 sn.20 s.w xcoz V O ~ W  0.0 uct nu 28.75 
La. Grnbs. 0.1 N YaoH 602.40 601.70 o m  XDZ VOLM 20.9 Excar Alr 
Mod. Grnbp. EWTY 499.10 498.50 0.60 XCO V O l W  0.0 
Mod. Grnbp. SILICA GEL 779.30 756.60 u.m w 2  VOLM 79.1 vn stardard 136.334 

o.oe MZO voluno 1.0 Xlrokfnetfs 99.7 
Total 29.80 St.nd.rd T 60 

. .  

Chranim A d p i s  
Fl l ter  s w l e  Typo: 

S W l e  Fraction ma Yet grlSDCF 
iieravalent Cr Less thm 0.0010 1.1%-07 ccncentrarlon: pralna/SDCF a STP 
Hexavalent Biank lesa than ' 0.0010 1.13E-07 
Net Wexsvalent Chranim . o.0010 1.13E-07 t i~xavalmt cr < 1.13E-07 

TO&! cr 3.50E-07 
Tota l  Cr 0.0031 3.50E-07 
BID& 0.0011 1.2&E-07 
Wet T o t a l  C h r w i m  0.0031 3.50E-07 

EPA GLASS FIBER )UT . . Particulate Resulta: 

Emiraton Kate, lbnr 

< 2.11E-05 Hu;.valent C r  
Total C r  6.5SE-05 

\' J 

I 

I 

. .  

I. 
I -7 
I -s 

I" 
1 -: 

Project 5640-01 Page 2 4  



Page 25 Project 5640-01 

VELOCITY TRAVERSE ti V O L W  FLOW RATE 

CLIENT: 

DATE: 
UNIT: 
SAMPLE: 

Duct Dii 

LHSC 

12/13/90 
BUILDING 103 
OUTLET 

er (in.) 36.0 
Rectangular Duct 0.0 
Area (sq.ft.) 1.1 

Duct Press. (in.Hg) 30.40 
Val. Per Cent HZO 1.01 
Molecular Wt. (wet) 28.73 
Standard Temp. (F) 60 
Std Press. (in.Hg) 29.92 
Pitot coeff. 0.840 

6.4 

SOUTH 
- 
Id 

48.5 
46.9 
49.2 
49.5 
50.1 
51.0 
51.9 
50. I 
48.9 
48.3 
41.3 
49.6 

- 

TIHE: 07:37 -11:13 

RUN I :  6 

NORTH r .  

RESULTS : 

Avg. Vel. (Vd) 51.2 FPS @ 61 F and 

- 
Vd 
- 
55.3 
55.3 
54.4 
53.6 
53.3 
53.0 
52.5 
52.5 
52.1 
50.7 
51.3 
52.5 

- 

30.4 in. Hg 

Volume Flaw Rate Qd 21.7 x 1000 ACFM 
Qstd (wet) 22.0 x 1000 SCFM 
Qstd (dry) 21.8 x 1000 SDCFH 
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