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REPORT OF AIR POLLUTION SOURCE TESTING 
AT THE DOUGLAS AIRCRAFT COMPANY 

TORRANCE. CALIFORNIA 

INTRODUCTION 

Engineering-Science (ES), Pasadena, California, conducted air pollution 
Souke testing on scrubbers serving for chromium emissions control at tank 195 
(anodizing tank), and tank 245 (chrome plating tank) operated by Douglas Aircraft 
Company (DAC), Torrance, California The tests were conducted on April 12 and 
13. The purpose of the testing was to determine chromium emissions from the two 
tanks and the chromium removal efficiency of the scrubber in accordance with 
SCAQMD Rule 1169. The tests were conducted simultaneously at inlet and outlet 
of the scrubber for the determination of the scrubber efficiency. 

The compliance conditions require that measurements must be made to 
determine the emission rates of total chromium, and hexavalent chromium in mg/hr 
and mg/ampere.hr. The location of the sampling ports were in accordance with 
SCAQMD Reference Method 1 and SCAQMD Rule 217, where feasible. The 
testing program was coordinated by Mr. Jerry Topp of DAC. The ES testing team 
was comprised of Mssrs. Bryan Lee (Team Leader), Alex Pasimio, and Greg Burke. 

TEST METHODOLOGY 

Weieb Ehhaust Gas ve-ture Detemnation m r  - 

1.1,2.1 and 3.1. An S-Type pitot tube and an inclined oil'manometer were used for 
the velocity measurements, and a type-K thermocouple (chromel-alumel) connected 
to an Omega model 601 digital temperature readout were used for determining the 
stack temperature. Carbon dioxide (CO2) and oxygen (02) were estimated same as 
ambient air. Moisture content of the stack gases was determined gravimetrically by 
the weight gain in the impingers and the silica gel of the chromium impinger train. 
This procedure is in accordance with SCAQMD Method 4.1. 

. .  
Stack gas flow rates were determined using SCAQMD Reference Methods 
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TOTAT. CHROMnrM AND HEXAVALENT BIBOMnrM 
The samples for total chromium and hexavalent chromium were collected in 

accordance with modified SCAQMD Method 5.1. During the testing the chromium 
sampling probe was traversed in accordance with SCAQMD Method 3.1 as shown in 
Figure 1 (Tank 195), and Figure 2 (Tank 245). The sample train was comprised of 
one continuous line composed of 0.25” ID teflon tubing liner connected to a wet 
impingement train followed by a vacuum pump and dry gas meter. The portion of 
the teflon line in the stack was supported by stainless steel probe and nozzle. The 
wet impingement train m o n s i s t e d  of four impingers connected in series with 
ground glass leak-free fittings. The first two impingers were charged with 100 ml of 
0.02 N NaHC03 (sodium bicar&te). The third impinger was left empty, and the 
fourth contained weighted indicating silica gel to collect moisture. The filter was 
located between the third and fourth impingers. The filter was protected by the 
filter holder constructed of borosilicate glass with a glass frit. Teflon filters with a 
0.30 micron pore size was used. The schematic diagram of the sampling system is 
presented in Figure 3. 

’- --. 

The collected samples for the total chromium and hexavalent chromium 
were sent to Thermo Analytical, Inc.. Monrovia, California for the analysis. 
Hexavalent chromium was determined on samples extracted in an alkaline solution, 
and analyzed by colormetric method. Total chromium was determined on samples 
that was extracted to convert all organic forms of chromium to inorganic forms. The 
samples were digested in an acidic solution and analyzed by Atomic Absorption. 

QUALITY ASSURANCE 

Field 

meter. and orifice were caliirated against a wet test meter. The results of the 
orifice calibration are expressed as the H@, which is the pressure drop (in inches of 
water) at various flow rates through the dry gas meter as specified in EPA 
publication ApTD-0576. The dry gas meter accuracy is expressed as gamma (Y) 
and was determined as the ratio of the sampling train dry gas meter volume to the 
wet test meter volume. One pretest and three post-test field checks for the Y factor 
were performed to verify meter accuracy. In all cases, the field testing equipment 
was within the acceptable range. 

Prior to and at the conclusion of the field samplin& the meter box, dry gas 
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TANK 245 
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FOR CHROMlOM 
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Exhaust gas, filter,@ gas meter, and impinger temperatures were monitored 

using a type-K thermocouple connected to an Omega Model 601 digital readout. 
The temperature measuring equipment was calibrated with an NBS traceable 
mercury in glass thermometer. 

Stack velocity was determined using an S-type pitot tube attached to the 
probe as specified in EPA Reference Method 2. The pitot tube was measured for 
adherence to the dimensions as specified in Reference Method 2. A pitot tube 
correction factor of 0.84 was used for determining volumetric flow through the 
exhaust gas stack. 

At the conclusion of each test run the sampling train was leak checked at a 
vacuum equal to the highest vacuum observed during the test runs. The sampling 
train was considered to be leak free with a leak rate less than 0.02 CFM. 

rv Oualitv A s s u w  
The filter drydown weights were obtained using a Sar-tonus Model 2003 

digital analytical balance. Prior to conducting any weighing the accuracy of the 
balance was verified with a 100 gram Class S weight. All weighings were conducted 
in an environmentally controlled balance room maintained at 70 degrees F with a 
relative humidity ofs50%. All dry down and filter samples were conditioned and 
desiccated before weighing and a constant weight was defined as 30.5 mg between 
consecutive weighings with an elapsed time between weighing greater than 6 hours. 
All weight data were recorded in a permanently bound notebook maintained in the 
balance room. The filters used for the sampling trains were fiberglass and 
manufactured by Schleicher & Schuell, Catalog #30, and were EPA approved filters 
for particulate source sampling. 

reagent grade materials. 
AU reagents for charging the sampling train and sample recovery were ACS 

3amwhmb 
A specific Chain-of-Custody procedure was used for this project. The 

elements of this procedure include: 
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o Train component identification 

0 Sample identification 

o Samplelabels 

0 Documentation 

0 Chain of custody forms 

The sequence of activities concerned with sample custody together with 
identification and tracking procedures are described below: 

1. Sample train preparation by laboratory including filter holders, 
impingers, and other sampling equipment identified by tags and 
codes. 

2. Sample train issued to test team and master log filled out. Sample 
I.D. number stickers issued according to test identification code ’ 

3. Trainreturned to recovery area whenavalid 
sample is obtained. Sample train accompanied by 
all field data sheets. 

4. Recovery team recovers samples using appropriate 
containers, affixes sample LD. labels to sample 
containers, to master log, to field data sheet, 
and to train recovery sheet. 

5. AU samples returned to ES Pasadena laboratory 
with Chain-Of-Custody form. 

6. Samples transferred or shipped to appropriate 
laboratory with Chain-of-Custody form 

7. Samples examined at each transfer point for 
integrity (broken containers, loss in liquid, or 
seal integrity). 



Upon completing the required analysis, the analyst returns the Chain-of 
Custody form along with results to the ES project manager. All samples are 
accounted for by the ES laboratory supervisor and Project Manager. Each 
laboratory identifies samples in its own laboratory notebooks by the ES I.D. number 
as well as any internal identification. Notebooks are retained by each laboratory 
according to usual laboratory practices. 

I 
RESULTS 

The results of the testing program are summarized in Tables 1 through 3. 

Table 1 summarizes the flow data from the inlet and the outlet of all tested 

Table 3 summarizes the chromium emissions from the tank 195 and tank 245, 

Additional supporting data are located in the Appendix 

scrubbers. Table 2 shows the ampere-hr rate for the process. 

and Table 4 shows the scrubber removal efficiency at each tank. 

I 



TABLE 1 

SUMMARY OF SCRUBBER EXHAUST FLOW DATA 
AT TANK NO. 195 AND TANK NO. 245 

Tank 195 Tank 245 
Parameters dnle3 lhtlet m u 
Stack Temp (deg F) 72 68 69 65 

Stack Diameter (in) 36"x38" 3rX30 46 46 

Moisture (%) 1.5 1.8 1.5 2.0 

Molecular Wt. 

Velocity (ft/sec) 

Flow 

ACFM 
DSCFM 

28.8 28.8 28.8 28.8 

39.2 43.4 37.8 39.2 

22327 
21,174 

20,614 
19,886 

26,165 
25,018 

27,168 
25,641 

Dou as Aircraft Company 
&mance, Califorma 

April 12 and 13,1989 
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TABLE 2 

SUMMARY OF PROCESS DATA 
TANK 195 AND TANK 245 

Dou as Aircraft Company 
Xnance, califorma 

April 12 and 13,1989 

Net Average 
Test Start End RUn Process 

Parameter Date Time Time ' Time Loading Rate 
(Amp-hr) 

Tank 195 

Inlet 4/12/89 1124 143 1 180 700 
Outlet 4/12/89 1122 1430 180 700 

Tank 245 

Inlet 4/13/89 0930 1246 180 1.000 
Outlet 4/13/89 0932 1248 180 1,000 
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Parameters 

TABLE 3 

SUMMARY OF TOTAL AND HEXAVALENT CHROMIUM EMISSIONS 
DATA FROM TANK 195 AND 245 

Dou as Aircraft Company 
#mame. Califorma 

April 12 and 13,1989 

Tank 195 Tank 245 
dnlet Qla!Lt w QU!a 

! 

< 17 . 3,864,647 1,038 
<0.024 3,864 1.0 

4.282 < 112 4.766.198 1.206 
6.1 Xm- 4,766 1.2 



TABLE 4 

SUMMARY OF SCRUBBER REMOVAL EFFICIENCY OF TOTAL 
AND HEXAVALENT CHROMIUM EMISSIONS 

TANK N0.195 AND TANK N0.245 

Dou las Aircraft Company 
%mame, Califonia 

April 12 and 13,1989 

Parameter Tank 195 Tank 245 

Hexavalent Chromium (%) 

Total Chromium(%) 

993 

97.4 

99.9 

99.9 

1 

\ 
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I Engineering-Science, Pasadena, Callfornla 

Plant: DOUGLAS AIRCRAFT COMPANY 
Source: TANK 195 SCRUBBER INLET 
Date: 4-12-89 
Run : 1 
Standard Temp = 60 deg F Standard Press = 29.92 in Hg 

_ _ _ - - - - - _ _ _ _ _ _ _ _ _ _ _ _  
FLOW DATA . . . . . . . . . . . . . . . . . . . .  

STACK LENGTH (inches) 
STACK WIDTH (inches) 
STACK CROSS-ShCTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( 8 )  
CARBON DIOXIDE CONTENT ( % )  
MOISTURE CONTENT ( % )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq r t  inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY (ft per sec) 
ZXHAUST GAZ FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

. . . . . . . . . . . . . . . . . . . .  
SA?IPLING DATA . . . . . . . . . . . . . . . . . . . .  

DRY GAS VOLUME SAMPLED (DCF) 
DRY GAS VOLUME SAMPLED (DSCF) 
DRY GAS METER TEMPERATURE (deg F) 
DRY GAS METER GAMMA 
AVERAGE ORIFICE PRESSURE (inches water) 
TOTAL RUN TIME (min) 
NOZZLE DIAMETER (inches) 
ISOKINETIC ( % )  

36.00 
38.00 
9.50 

29.62 
20.9 
0.0 
1.5 
72 

-2.10 
28.E4 
0.69 
0.84 

29.17 
32,327 
21,174 

139.969 
124.443 

101 
0.97 
1.71 
180 

0.250 
91.0 

- - _ _ _ _ _ _ _ _ - - - - - - _ _ _ _  
LABORATORY DATA . . . . . . . . . . . . . . . . . . . .  

MOISTURE RECOVERED ( m l s )  4@.20 
FARTIC. FROM NOZ., FROBE & WASHES (mg) 1.30 
PARTICULATE FROM FILTER ( m g )  1.00 



. 
c E n g i n e e r i n g - S c i e n c e ,  P a s a d e n a ,  C a l i f o r n i a  

- 
P 1 a n t  : D O U G L A S  A I R C R A F T  COMPANY 
S o u r c e :  TANK 195 S C R U B B E R  O U T L E T  
D a t e :  4-12-89 
R u n  : 1 
S t a n d a r d  T e m p  = 60 deg  F S t a n d a r d  P r e s s  

B . . . . . . . . . . . . . . . . . . . .  
FLOW D A T A  . . . . . . . . . . . . . . . . . . . .  

S T A C K  L E N G T H  ( i n c h e z )  
S T A C K  W I D T H  ( i n c h e s )  

B A R O M E T R I C  P R E S S U R E  ( i n c h e s  Hg 
OXYGEN C O N T E N T  ( % )  
C A R S O N  D I O X I D E  C O N T E N T  ( % )  
M O I S T U R E  C O N T E N T  ( % )  
S T A C K  T E M P E R A T U R E  ( d e g  F )  
S T A C R  S T A T I C  P R E S S U R E  ( i n c h e s  
DRY S T A C K  G A S  MOLECULAR W E I G H T  

S T A C K  C R O S S - S E C T I O N A L  AREA (Sq f e e t )  

a t e r  

V E L O C I T Y  P R E S S U R E  (sq r t  i n c h e s  w a t e r )  
P I T O T  T U B E  C O R R E C T I O N  F A C T O R  
V E L O C I T Y  ( f t  p e r  s e c )  
E X H A C S T  G A S  FLOW R A T E  ( A C F M )  
E X H A U S T  G A S  FLOW R A T E  ( D S C F M )  

. . . . . . . . . . . . . . . . . . . .  
S A M P L I N G  DATA 

_c-----___---------- 

3 f i Y  G A S  VOLUME S A M P L E D  ( D C F )  
DRY G A S  VOLUME S A M P L E D  ( D S C F )  
DRY G A S  M E T E R  T E M P E R A T U R E  ( d e g  F )  
DRY G A S  M E T E R  GAMMA 
A V E R A G E  O R I F I C E  P R E S S U R E  ( i n c h e s  w a t e r )  
T O l A L  R U N  T I M E  ( m i n )  
N O Z Z L E  D I A M E T E R  ( i n c h e s )  
I S O K I N Z T I C  ( a )  

. . . . . . . . . . . . . . . . . . . .  
L A B O R A T O R Y  DATA . . . . . . . . . . . . . . . . . . . .  

M O I S T U R E  R E C O V E R E E  (1141s) 
F A R T I C .  FROM N O Z . ,  P R O B E  & WASHES ( m g )  
P A R T I C U L A T E  FROM F I L T E R  ( m g )  

. . . . . . . . . . . . . . . . . . . .  
P A R T I C U L A T E  D A T A  . . . . . . . . . . . . . . . . . . . .  

F R O N T  H A L F  ( g r / D S C F )  
( g r  i A C F  ) 
( l b / h r  ) 

(sr / A C F )  
( l b / h r  ) 

T O T A L  ( g r / D S C F )  

= 29.92 i n  Hg 

3E.00 
30.00 
7.92 

29.62 
20.9 
0.0 
1.8 
68 

3.20 
28.84 

0.77 
0.84 

43.40 
20,614 
19,886 

152.002 
153.390 

99 
1.09 
2.29 
160 

0.250 
99.5 

60.40 
1 .oo 
1-00 

0.0002 
0.0002 

0.03 
0.0002 
0.0002 

0.03 



Engineering-Science, Pasadena, California ! I’ 
Plant: DOGLAS AIRCRAFT COMPANY 
Source: TANK 2 4 4 / 2 4 5  INLET 
3 a t r :  4 - 1 3 - 8 9  
Run : 1 
Standard Temp = 60 drg F Standard Press 

_ _ _ _ _ _ - - - - - - _ _ _ _ _ _ - -  
FLOW DATA . . . . . . . . . . . . . . . . . . . .  

STACK DIAMETER (Lnches) 
STACK CROSS-SECTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( % )  
CARBON DIOXIDE CONTENT ( % )  
MOISTURE CONTENT ( % )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt lriches water) 
PITOT TU2E CORRECTION FACTOR 
i’ELOCITY (ft per s e c )  
EXHAUST GAS FLOW RATE (ACFM) 
,;..-.AUST GAS FLOW RATE ( D S C F M )  C‘..’ 

- - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _  
SAMPLING DATA . . . . . . . . . . . . . . . . . . . .  

DRY GAS VOLUME SAMPLED (DCF) 
:RY GAS VOLUME SAMPLED (DSCF) 
DRY GAS METER TEMPERATURE (drg F) 
DRY GAS METER GAMMA 
AVERAGE ORIFICE PRESSURE (inches water) 
TOTAL RUN TIME (min) 
NOZZLE DIAMETER (Inches) 
ISOKINETIC ( % )  

. . . . . . . . . . . . . . . . . . . .  
LABORATORY DATA . . . . . . . . . . . . . . . . . . . .  

MOISTURE RECOVERED (mls) 
PAR:‘::. FROM NOZ., PROBE & WASHES (mg) 
?ARTICULATE FROM FILTER (mg) 

= 2 9 . 9 2  in Hg 

46.00 
: 1.54 
2 9 . 4 7  

2 0 . 9  
0.0 
1.5 

69 
1.10 

2 E . 6 4  
0 . 6 7  
0.S4 

37 .73  
2 6 , 1 5 5  
2 5 . 0 1 8  

146.306 
i46.743 / 

E 9  
1.07 
1 .76  

1 8 0  
0 . 2 5 2  
1 0 8 . 6  

4 8 . 5 0  
1.oc 
: .90 

0.000: 
0 . 0 0 0 2  

0.05 
0 . 0 0 0 2  
0 . 0 0 0 2  

0.05 



B c E n g  i n e  e r I n g - Sc i e nu e ,  P a s  a d e n  a ,  C a  1 i f u r n i a 
. ,  

P 1 a r . t :  D O U G L A S  A I R C R A F T  COMPANY 
zcurcr: TANK 2 4 4 j 2 4 5  S C R U B B E R  O U T L E T  
D a t e  : 4-13-89 
Run:  1 
S t a n d d r d  T e m p  = 60 deg  F S t a n d a r d  P r e s s  = 29.92 in Hq 

. . . . . . . . . . . . . . . . . . . .  
FLOW D A T A  _ - - _ _ _ _ - - _ _ - _ _ _ _ _ _ _ -  

S T A C K  D I A M E T E R  ( inches)  
S T A C K  C R O S S - S E C T I O N A L  AREA (sq f e e t )  
B A R O M E T R I C  P R E S S U R E  ( i n c h e s  H g )  
OXYGEN C O N T E N T  ( e )  
CARBGN D I O X I D E  C O N T E N T  (9) 
M O I S T U R E  C O N T E N T  ( % )  
S T A C K  T E M P E R A T U R E  ( d e g  F )  
S T A C K  S T A T I C  P R E S S U R E  ( i n c h e s  w a t e r )  
DRY S T A C K  G A S  MOLECULAR W E I G H T  
V E L O C I T Y  P R E S S U R E  (sq r t  i n c h e s  wa te r  ) 
P I T O T  T 2 3 E  C O R R E C T I O N  F A C T O R  
V E L O C I T Y  ( f t  p e r  s e c )  
E X H A U S T  G A S  FLOW R A T E  ( A C F M )  
E V i i A U S T  G A S  FLOW R A T E  ( D S C F M )  

_ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _  
S A M P L I N G  PJATA . . . . . . . . . . . . . . . . . . . .  

3 R Y  G A S  V O L U N E  S A M F L E D  ( D C F )  
DZY G A S  VOLUME S A M P L E D  ( D S C F )  
DRY G A S  E!ETER T E M P E R A T U R E  ( d e g  F )  
DRY G A S  M E T E R  GAMMA 
A V E R A G E  O R I F I C E  P R E S S U R E  ( I n c h e s  w a t e r )  
T O T A L  RUN T I M E  ( m i n )  
N O Z Z L E  D I A M E T E R  ( i n c h e s )  
I S O K I N E T I C  ( % )  

_ - - - - _ _ _ _ - - - _ _ _ _ _ _ _ _  
L A B O R A T O R Y  D A T A  . . . . . . . . . . . . . . . . . . . .  

N O I S T U R E  R E C O V E R E D  ( n i l s )  
P A R T I C .  FROM N O Z . ,  P R O B E  E, WASHES ( m q )  
F ' A S T I C U L A T E  FROM F I L T E R  ( m g )  

F R O N T  H A L F  

T O T A L  

46.00 
11.54 
29.47 
20.9 
0.0 
2 . i l  

65 
-5.00 
26.84 
0.69 
0.84 

39.24 
27,168 
25,641 

149.594 
135.309 

89 
0.97 
1.73 
1 EO 

0.250 
99.3 

6C.50 
i - 0 0  
1 .oo 

O.OOO? 
0.0002 

0.05 
0.0002 
0.000: 

0.05 
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APPENDIXC 

F!S LABORATORY DATA 

. .. 

, . . . i  . , r .  .. . 
. .  

. ~ . .  :,.. : 
.. ,'. ... . . . . .  

'5 

,z . ,., ., . 
.I 
, p -  ' 

I .  
. .  . ,  



c‘ 

SOLUTION VOL. (ml) DESCRIPTION 

- - 
ENGINEERING-SCIENCE,INC. 

SILICA GEL 
(DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

3 - -- 

FINAL (g) INITIAL (9) 

2 4 3  0 5 F b  8 4 0 8  8 812 IO 28.6. 

TOTAL MOISTURE 
~ 

TRAIN RECOVERY SHEET 
RUN# I METHOD 405, I 



LJ U-lb-rJ 1 

ENGINEERING-SCIENCE,INC. 
. ”  

TRAIN RECOVERY SHEET 
D A T E 4 -  13 -89 RUN# / METHOD 40s; / ‘. 

SOLUTION VOL. (ml) DESCRIPTION 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

7- 449.2 4q?3 /,I IMPINGER # .??’ 
IMPINGER # 

DESCRIPTION 

IMPINGER RINSE 

SILICA GEL 
(DESCRIPTION) 

FILTER# 
( DESCRIPTION ) 

FIELD BLANKS 

DISPOSITION/COMMENTS 



t- 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

! -- u a -  1 3 -  

ENGINEERING-SCIENCE,INC. 

r 

SOLUTION VOL. (ml) DESCRIPTION 
. 

IMPINGER RINSE 

SILICA GEL 
(DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

FIELD BLANKS 

I 

1 DISPOSITION/COMMENTS 



~ - . -  , - -  - 
ENGINEERING-SCIENCE,INC. i 

IMPINGER # 2 
IMPINGER # L3 JnT 

TRAIN RECOVERY SHEET  DATE^ - i2 - 09 RUN# I M E T H 0 D r n f l m . i  

581.3 5% I 6 a.31 
48'21 6 m0.6 2.0 - 

SOLUTION VOL. (ml) DESCRIPTION 

I 
I 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

FINAL ts) INITIAL (4) I 

FINAL (9) INITIAL (9) 
SILICA GEL --- 

! (DESCRIPTION) 8 7 /  4 5340.4 31. 

IMPINGER # 

DESCRIPTION 

FIELD BLANKS 60.g (g) 

I 
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II 1 
ENGINEERING SCIENCE Project Number: DA 8 79 . 

Team Leader: f l y&  SOURCE TEST WORK REQUEST 

Client: 

Contact Person: 750D Telephone: B/3 ) 533 4 7-1 
Agency: J Compliance Test: [ 

Applicable Rules/Regulations: 

SOURCE DESCRIPTION zfif 7& I/ *E,- , 
1 

Unit to be Tested: 7-f fir, 7-g24$f Diameter of Stack (in): 

Height of Platform (ft): Number of Ports: 

Stack Temp (deg F): Moisture Content ( % )  : 

SAMPLING INFORMATION 

!I SCHEDULE AND PERSONNEL 

Scheduled Test Date: p r;l ,, ,> ,.. , Actual Test Date: 
J J  I 

Departure from ES: Arrival at Site: II 




