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ENCLOSURE 5 - REFERENCE E DOUGLAS AIRCRAFT BLDG 5. SCRUB1 wwopc f lp*  
I 5 HA7-6 I '  On page 1 of this report under the methodology section, tl ne. 9/66 

of detection of two analytical techniques are described: i 
for hexavalent chromium is 0.01 microgram per liter and t 
for total chromium is 10 micrograms per liter. Ten micrograms per 
liter is equal to 1 microgram per 100 milliliters, and this was the 
detection level on the diphenylcarbazide method that we used for 
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hexavalent chromium early in our testing program. The hex chrome 
analysis at 0.01 micrograms per liter equals 0.001 micrograms per 
100 milliliters, or 1000 times more sensitive. A call to Peter 
Ghrose revealed that the methods used are ICPCR for hex chrome and 
AAGF for total chromium. The detection limit for the total 
chromium should be 1 microgram per liter rather than 10 micrograms 
per liter. 

The same problem exists with this report as with the others with 
respect to hex chrome versus total chromium. The ratio varies from 
0.2% to 92.5%. 

This is probably insignificant, but page 10 of thje report shows 
the % changeof the samples with respect to time. The hexavalent 
chrome samples gained when a second analysis was performed(+l2.6% 
and 8 3 . 4 % )  sone of the total chrome samples stayed the same while 
the other lost 1.6% 

During the testing, there were two flow conditions: low and high. 
Low flow conditions existed most of the time. The high flow was 
about 10 times the low flow, but lasted only for a short time. 
Runs for high flow lasted about 20 to 30 minutes while low flow 
runs were about 8 hours long. 

This report gives a good example of what will probably happen when 
anodizers are tested and the hex chrome numbers are used for 
compliance. Here we have ICPCR analysis for hex chrome and AAGF 
for total chrome. To calculate efficiencies for the control 
devices, the total chromium numbers should be used. i 
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interferences; at concentratim above 200 pglL,  calcium's effect is constant and eliminates the 
effect of phosphate. Calcium nitrate is therefore added to ensure a known constant effect. Other 
matrix modifiers recommended by the instnrment manufacturer may also be suitable. Nitrogen 
should not be used as the purge gas due to cyanide band interference. Background d o n  
may be required because of possible significant levels of nonspecific absorption and scattering 
at the 357.9 nm analytical wavelength. &man or Smith-Hieftje background cor rdon  is 
recommended to correct for interferences due to high levels of dissolved solids in the alkaline 
impinger solutions. 

. .  . . .... 

2.5 ICPIntcdxema. 

2.5.1 Spectral Interferences. Spectral interferences are caused by: (1) overlap of a 
spectral l i e  from another element; (2) unresolved overlap of molecular band spectra; (3) 
background contribution from confiouous or recombination phenomena; and (4) stray light from 
the line emission of highconcentration elements. Spectral overlap may be compensated for by 
computer correcfing the raw data after monitoring and measuring the interfering element. At the 
267.72 run Cr analytical wavelength, iron, manganese and uranium are potential interfering 
elements. Background and stray light interferences can usually be compensated for by a 
background Eorrection adjacent to the analytical line. Umesolved overlap requires the selection 
of an alternative chromium wavelength. Consult the manufacturer's operation manual for 
interference correction procedures. 

2.5.2 Physical Interferences. Samples containing high levels of dissolved solids may 
cause siguilicant inacclrracies due to salt buildup at the nebulizer and torch tips. This problem 
can be controlled by diluting the sample or providing for extended rinse times between sample 
analyses. It is also recommended that standards be prepared in the same matrix as the samples 
(Le., 0.1 N NaOH). 

2.5.3 Chemical Interferences. These include molecular compound formation, 
ionization effects and solute vaporization effects, and are usually not significant in ICP, 
especially if the standards and samples are matrix matched. 
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REPORT OF AIR POLLUTION SOURCE TESTING AT 

DOUGLAS AIR- COMPANY 
LONG BEACH, CALIFORNIA 

BUILDING NO. 5 SCRUBBERS (HA74 HA74 

INTRODUCTION 
On November 21-22, 1989 Engineering-Science (ES), Pasadena conducted air 

pollution source testing on a pair of Harrington, vertical packed type, scrubbers at 
Douglas Aircraft Company PAC)  facilities at Long Beach, California Tank SDA- 
07 (Anodize) was tested at the exhaust outlets of the two scrubbers designated HA7- 
5 and HA7-6. ' N o  tests runs, each with two loads per run, were conducted at two 
different operating conditions. Personnel from DAC monitored the operating 
conditions, amperage usage, and parts processed. 

The ES testing team was comprised of Messrs Mike Edwards (Team Leader), 
Denuis Bautista, Dwight Wieman, Anthony King, Senen Karikitan, and Roland0 
Rosario. The DAC coordinating team was comprised of Messrs. John Houghton, 
Robert To~nko, Charles Austin, and Stefan Schurter. P - 
METHODOLOGY 

The testing procedures have been developed to meet the SCAQMD 
requirements for chromium plating processes Chromium emissions as hexavalent 
chromium and as total chromium were determined in accordance with SCAQMD 7 
Method 205.1. Limits of detection were 0.01 micro per liter for hexavalent 
c h o w  'crogram per liter for to-- I _  - 

t Velocity and Moisture Determination -azpd% d 7 I 
The sampling ports were located in accordance with EPA Method 1. The two 

ports were oriented 9oD to each other, and a sampling and velocity traverse of 12 
points were conducted through each port. The gas stream flow rate in fpm and 
exhaust temperatures a! each traverse point was determined using a TSI Model 
8350 air velocity meter. Carbon dioxide (Cf&) and oxygen (3) used in 
determining the molecular weight of the exhaust gases were determined by Fyrite 
analysis of integrated Tedlar bag samples. Moisture contentewere determined 
gravimetrically by the weight gain of the impinger train sets in accordance with EPA 
Method 4. 
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Cyclonic flow checks were conducted in accordance with EPA Reference Method 
1 guidelines. Cyclonic floywere verified by rotating the air velocity meter pitot tip 
so that the planes of the face openings of the tube were perpendicular to the stack 
cross-sectional plane. This is known as the "0 degree reference" position. A zero 
reading should be obtained from the hot wire anemometer. If the anemometer did 
not read zero, the tube was rotated up to a 900 yaw angle or until a zero reading was 
obtained. The angle of rotation from the initial position was recorded to the nearest 
degree. The sou~ce was considered free of cyclonic flow since the average angle of 
rotation was less than 100 for the %point traverse. 

The variation in the stack gas flows required nozzles of two different sizes in 
order to maintain isokinetics. Since changing nozzles invalidates a test, two sample 
trains were operated in each stack. The 6rst train had a one (1") inch diameter 
nozzle and the second had a quarter (1/4") inch nozzle. When the tank lids were 
opened the sample train equipped with the smaller nozzle was operated to 
accommodate the high flow conditions, when the hoods were closed the sample 
train with the larger nozzle was turned on and the train with the smaller nozzle was 

For Tank No. 7 a 480 minute mn was conducted on low flow conditions, high 
flow conditions were sampled as they occurred. Process operations were coincident 
with the sampling runs to ensure that batches were not processed during port 
changes. A minimum sample volume of 200 dry standard cubic feet was targeted for 
each scrubber exhaust 
Hexavalent Chromium and Total Chromium 

SCAQMD Method 205.1 was used to collect wet impingement samples from the 
scrubber outlets. AU sample train components were constructed of glass or teflon 
and cleaned before each test using 1:l nitric acid followed by a rinse with 0.02 
sodium bicarbonate to a neutral pH. 

Sample recovery was accomplished using minimal amounts of 0.02 N sodium 
bicarbonate to minimi.lr sample dilution. The probe rinse was recovered and 
cornposited with the catch and rinse of the impingem The filter was recovered and 
included with the composite. The composite sample for each train was submitted to 
West Coast Analytical Laboratories (WW), Santa Fe Springs California for 
hexavalent and total chromium analyses A blank sample was submitted and only 
ES laboratory numbers- used to iden* the samples 
Process Data Requhments 

During the test program, records were maintained for documentation of the test 
conditions The recording ammeter and ammeter strip chart were operating 
throughout the program. Personnel from DAC monitored and recorded the ampere 
usage, the numbers and description of the parts in each rack. 

f i r*  
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QUALITYASSURANCE 
Field Quality Assnrance 

Prior to and at the conclusion of field sampling, the meter box dry gas meter and 
orifice were caliirated against a wet test meter. The results of orifice calibration 
was expressed as the delta H@ at various pressure drops (in inches of water), as 
specified in EPA publication ApTD-0576. The dry gas meter accuracy was 
expressed as gamma (Y) and was determined as the ratio between the meter box dry 
gas meter and the wet test meter. 

Impinger and meter temperatures were monitored using a type-K thermocouple 
connected to an Omega Model 601 digital readout. A caliirated air velocity meter 
(F3 Model 8350) was used for flowrate and stack temperature measurements. 

At the conclusion of each test run the sampling train was leak checked at a 
vacuum equal to or greater than the highest vacuum observed during the test runs. 
The sampling train was considered leak free since the leak rate was less than 0.02 
CFh4 or 4% of the average sample rate. 

At the beginning of field testing programs, a probe wash and flexible line wash 
were obtained and identified as field blanks The probe wash technique, all 
sampling and recovery reagents, sample containers and sample handling used for 
the test runs were identical to those used to obtain the field blanks 
Laboratory Quality Assrvance 

WCAS has i t s  own laboratory quality assurance program applied to the samples 
for analysis. Es applied its own laboratory quality assurance program to ensure that 
the trains and reagents used for the test program conform or exceed testing 
guidelines. 
Calibration Procedures 

"he caliiration procedures were specific to each analytical procedure. Standards 
were prepared from the highest grade reagents adable, using procedures specified 
in the methods. 
Internal Quality Contrul Checks 

Internal quality control checks were made by using blanks (prepared by ES), by 
the use of internal standards common to each laboratory, and by the use of replicate 
determinations. 

SAMPLECUSTODY 

this plan include: 
A specific Chain-of-Custody procedure was used for this projea. The elements of 

Train component identification 
Sample identification 
Samplelabels 



e Documentation 
0 Qlainofcustodyforms 

The sequence of activities concerned with sample custody together with 

1. Sample train prepared by the laboratory including filter holders, impingers, 
and other sampling equipment identified by tag and d e s .  

2 Sample train issued to test team and the master log filled out. Sample ID. 
number stickers issued according to test identification code. 

3. Train returned to reawery area when a valid sample was obtained. Sample 
train accompanied by all field data sheets. 

4. Recovery team recovered samples using appropriate containers, affixed 
sample ID. 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- 

7. Samples examined at each transfer point for integrity (broken containers, loss 

Upon completing the required analysis, the analyst re-d the Chain-of 
Custody form along with results to Es. AU samples were accounted for by the ES 
Laboratory Supervisor and Project Manager. Each laboratory identified the 
samples in its own laboratory notebooks by the ES LD. number as well as any 
internal identification. Notebooks are retained by each laboratory according to 

identification and tracking procedures are described below 

custody form. 

in liquid, seaI, identity). 

usual laboratory practices 

RESULTS 

data are contained in the Appendix. 
Tables 1 to 6 represent the results of the testing program. Additional supporting 

r . R460 
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Total Chromium 

mg/&Y 

I 
i 

23.7 5,232 5,469 

Table 1 

Spmmarg of Chrominm Emissions 

Douglas Aircraft Company 
Long Beach, California 

TankSDA-07 

November 2122,1989 

Parameter HA74 HA74 TANK 5DA-07 

Condition 1 
Ampere-hours NA' NA 10.666' 
Hexavalent Chromium 

WdaY 9,062 
WamPhr  3- 1 

Total Chromium 

WbY 10,093 14,7U 

Ampere-hours NA NA 6,445' 
Hexavalent Chromium 

Condition 2 I /9% 87.84, G d L  k 

5.9 865 92.4 
NA 0.005 I 

, - . 

'-1 L L L L L L L .  w w w cc, 
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Table 2 

Slunmarg of Chromium Emissions 

Douglas Aircraft Company 
Long Beach, California 

Condition 1 HA 7-5 

November 21,1989 

Parameter Low Flow High Flow 

Sampling T i e  (min) 
Metered Volume (9) [T)<cF) 

Flow Rate 
Velocity ( fps )  
DSCFM 

Sample Volume (I) 
1 Hexavalent Chromium 

chic (ug/l) 
Mass (UP) 

Total Chromium 
(ug/l) 

Mass (ug) 
mglday 

468 
411.655 

2n 
4 3 2  
0.795 

48.93 
38.9 

571.84 

53 
4214 
619.47 

20 
l3.921 

25.07 
39306 
0.700 

1.43 
1.0 

166.63 

c 

< 10 
ND' 
N A ~  

ND, not detectable 

NA, not applicable 
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Table 3 

Spmmarg of Chrominm Emissions 

Douglas Aircraft Company 
Long Beach, California 

Condition 1 HA-7-6 

November 21,1989 

Parameter Low Flow High Flow 
Sampling time (min) 480 23 

359395 13.115 

2.24 2236 Velocity (fps) 

DSCFM 6,261 62,575 
0.680 0.830 Sample Volume 0) 

Hexavalent Chromium 
Con& (W/Q 549.93 0.42 
M a  (UP) 373.95 035 
@day 8,956.Q2 109.96 

c 10 

Metered Volume (f?) 
Flow Rate 

93 c F > 

Total Chromium 
Cow. (w/l) 
Mass (ug) 421.6 ND1 
mg/daY 14092.72 N A ~  

- 620 - 

4.2% 88.7 4, @ ND, not detectable 

NA, not applicable 



Table 4 i 
smarg of C!hromium Emissions 

Douglas Aircraft Company 
Long Beach, California 

Condition 2 HA-7-5 

November 22,1989 

Parameter Low Flow High Flow 

480 33 
408.230 26.485 

262 26.22 
42% 41.855 
0.550 0.620 

03 0.06 < 0.10 

Sampling time (min) 
Metered Volume (fl?) ( i i LF j 
Flow Rate 

Orelocity (bs) 
DSCFM 

Sample Volume 0) 
Hexavalent Chromium 

Cone (ugjl) - (ug) 
mg/bY 

Conc (ug/l) - (ug) 
=/day 

- -  ND' 0.W 
N A ~  5.86 

17.05 ND' 
236.69 NA2 

Total Chromium 
e 10 - 31 

ND, not detectable 

* NA, not applicable 

! 
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Table 5 / 
Summarg of Chromium Emissions 

Douglas Aircraft Company 
Long Beach, California 

Condition 2 HA-76 

November 22,1989 

.. ,-I 

Parameter Low Flow High Flow 

Sampling time (min) 484 32 
Metered Volume (9) 314.632 19.194 

209 
5,897 
0.710 

2.83 

50.88 

180 
127.8 

323532 

G O )  

20.89 
56,954 
0560 

0.23 

3536 

--- 
a.u ... 

13 . - 
7.28 L 

1996.83 
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Table 6 

Sample Retention Time Check 

Douglas Aircraft Company 
Long Beach, California 

November 21-25 1989 

Total Chromium 
891161 620 610 -1.6 
891166 180 180 0 
Detection Limit 10 10 NA' 

Hexavalent Chromium 

891161 550 620 + 12.6 
891166 29 63 + 83.4 
Detection Limit 0.01 1.0 NA 

NA, not applicable 

10 
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Engineering-Science, Pasadena, California 

Plant: DAC LONG BEACH 
Source: HA 7-5 LOW FLOW 
Date: 11-21-89 
Run: 4 7-5 LOW FLOW 
Standard Temp = 60 deg F Standard Press = 29.92 in Hg 

.................... 
FLOW DATA .................... 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY (it per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

.................... 
SAMPLING 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 C X )  

72.00 
28.27 
29.00 
21.0 
0.0 
1.9 
71 

0.00 
28.84 
0.04 
0.99 
2.77 

4,707 
4 , 382 

438.422 
411.655 / 

86 
1.01 
2.80 - 

468 
1.003 
103.5 

I (gr /ACF) 2.5504 
102.93 (1 b/hr) n 

- - /  
t) ’ w/rq 



.*' E n g i n e e r i n g - S c i e n c e ,  Pasadena, C a l i f o r n i a  

Plant:  DAC LONG BEACH 
S o u r c e :  HA 7-5 HIGH 
Da te :  11-21-89 
R u n  : 1 7-5 HIGH 
S t a n d a r d  Temp = 60 deg F S t a n d a r d  P r e s s  = 29.92 i n  Hg 

.................... 
FLOW DATA .................... 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq f e e t )  
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  SATURATED 
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches w a t e r )  
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt inches water)  
PITOT TUBE CORRECTION FACTOR 
VELOCITY ( f t  per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

.................... 
SAMPLING DATA 

72.00 
28.27 
29.00 
21.0 
0.0 
2.6 
71 

0.00 
28.84 
0.37 
0.99 
25.07 
42,536 / 
39,906 

/ 

20 / 

DRY GAS VOLUME SAMPLED (DCF) 15.219 
DRY GAS VOLUME SAMPLED (DSCF) 13.921 

DRY GAS METER GAMMA 0.97 
2.60 AVERAGE ORIFICE PRESSURE (inches w a t e r )  

0.312 
TOTAL RUN TIME ( m i n )  
NOZZLE DIAMETER (inches) 
ISOKINETIC ( X I  94.1 

DRY GAS METER TEMPERATURE (deg F) 78 
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E n g i n e e r i n g - S c i e n c e ,  Pasadena,  C a l i f o r n i a  

P lan t :  DAC LONG BEACH 
source: HA 7-6 LOW FLOW 
D a t e :  11-21-89 
R u n  : 1 7-6 LOW 
S t a n d a r d  Temp = 60 deg F S t a n d a r d  Press = 29.92 i n  Hg  

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

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq f e e t )  
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq r t  inches w a t e r )  
PITOT TUBE CORRECTION FACTOR 
VELOCITY ( f t  per sec)  
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

96.00 
50.26 
29.00 

21.0 
0.0 
2.0 
72 

0.00 
28.84 

0.03 
0.99 
2.24 

6,261 

.................... 
SAMPLING DATA .................... 

/ DRY GAS VOLUME SAMPLED (DCF) 376.986 
DRY GAS VOLUME SAMPLED (DSCF) 359.395 
DRY GAS METER TEMPERATURE (deg F) 77 
DRY GAS METER GAMMA 1.01 
AVERAGE ORIFICE PRESSURE ( inches w a t e r )  
TOTAL RUN TIME ( m i n )  480 
NOZZLE DIAMETER (inches) 1.003 
ISOKINETIC ( X )  109.6 

2.24 / 



Engineering-Science, Pasadena, California 

Plant: 
Source : 
Date: 
Run : 
Standard Temp = 60 deg F Standard Press = 29.92 in Hg 

.................... 
FLOW DATA .................... 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY (ft per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

SAMPLING DATA .................... 
DRY GAS VOLUME SAMPLED (DCF) 
DRY GAS VOLUME SAMPLED CDSCF) 
DRY GAS METER TEMPERATURE (dqg F) 
DRY GAS METER GAMMA 
AVERAGE ORIFICE PRESSURE cinches water) 
TOTAL RUN TIME (min) 
NOZZLE DIAMETER (inches) 
ISOKINETIC ( X )  

96.00 
50.26 
29.00 
21.0 
0.0 
2.0 
72 

0.00 
28.84 
0.33 
0.99 
22.36 

62,575 

13.839 / 
13.115 

72 
0.99 

23 
0.313 
100.8 

MOISTURE RECOVERED (mls) 
P- NUL * ,  1 ETWASHES (mi- 
PARTICULATE FROM FILTER (mq) ( 

$WW-WkF (gr/DSCF) 

z( -(gr/DSCF) 

(gr /ACF) 

vv (gr/ACF) 

(gr /ACF) 

1 (lb/hr) 

! (lb/hr) 
i TOTAL (gr /DSCF ) 

( 1  h / h r )  

1.177/1 I 

a. 2'357 \ 

,9.4 134 
48.7354 J 

oso. s4 
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ENGINEERING-SCIENCE,INC. 

TRAIN RECOVERY SHEET Y O €  

RUN# Wr7--5- METHOD 5: / 
FACILITY D#C 
TECHNICIAN 

NOZZLE-PROBE R I N S E  

UMBILICAL RINSE 

I 

II IMPINGER # I 
DESCRIPTION It I I U 
IMPINGER FtINSE 

) 

3 
SIIZCA GEL 
(DESCRIPTION) 

ALL -SEA 904- 2 922. c 81.7 
" 

FILTER# 
(DESCRIPTION) 
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ENGINEERING-SCIENCE,INC. 

RUN# 12 METHOD 2 5  a I 
a( TRAIN RECOVERY SHEET 

DATE 1l-m . -99 
FACILITY DAG TYPE Chrnm t o n  

TECHNICIAN 3- $. I M P . S O L U T I O N ~ ,  O M .  fi,C?lh C 

r 

NOZZLE-PROBE RINSE 

UMEIILICAL RINSE 

! 

I M P I N G E R I  I 

IMPINGER # 2 

IMPINGERP 3 
IMPINGER # 

DESCRIPTION - IMPINGERRINSE 

? 

! (DESCRIPTION) 
SILICA GEL 

FILTER# 
(DESCRIPTION) 

L 

FIELD BLANKS 

\ 
DISPOSITION/COMMENTS 

r 
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- c  
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' FACILITY TYPE U1mm,~lm 

TECHNICIAN 5% 6. IMP.SOLUTION Sod ium f l ; Q r  
v\asi 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 
j .  

IMPINGXR# \ 
IMPINGER # 2 
IMPINGER # 3 
IMPINGER # 

DESCRIPTION 

- IMPINGERRINSE 
t 

I SILICA GEL 
I (DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

T,EF46U 

FIELD BLANKS 

DISPOS ITION/COMMEWTS 



a 

A= v. 
X 
9 



ENGINEERING-SCIENCE,INC, 

TRAIN RECOVERY SHEET PI2 
RUN##p-3-6 METHOD Ws'! 

FACILITY .% 

TECHNICIAN 3 . 8 .  I M P .  SOLUTION r , d  1 2-4 n / c s  

TY PELh rom e 

h TC 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

IMPINGER# 1 

IMPINGER 8 7- 

IMPINGER# .? 
IMPINGER # 

DESCRIPTION 

- IMPINGERRINSE 
I 

? 
SILICA GEL 
(DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

TEmu 

FIELD BLANKS 

DISPOSITION/COMMENTS 
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1. ,TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

OUTSIDE OF NIPPLE, (DISTANCE A) 
INSlOE OF NEAR WALL TO 

7 vt 

I 
i 

TRAVERSE POINT LOCATIO1 
FROY OUMDE OF NIPPLE 
-OF COLUYV(S4a 9 

I, 

7 ' f ,  





~ -~ 

I. TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

DATE - //'d/-@ 7 

m m E  OF NIPPLE. (DISTANCE A) D 
INSIDE OF NEAR WALL TO /- 

OUTSIDE OF NIPPLE. (DISTANCE @ 
STACK ID, (DlSlANC€ A - DISTANCE m y @  
lMREzT UPSTREW DDTURBANCE 
NEAREST WINSTREW OmURBANCE 
CALCULATOR 

LQ 

ScnOylATlC OF SAMPLING LOCATION 

.. .. - .. 
"r' , 

r 
I .  4.L .,: 
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I. 

E n g i n e e r i n g - S c i e n c e ,  Pasadena, C a l  

P l a n t :  DAC LONG BEACH 
Source :  HA 7-5 LOW 
D a t e :  ;1-2$;8;* uzy/ 
R u n  : 
S t a n d a r d  Temp = 60 deg F Standard P 

____-----_____------ 
FLOW DATA .................... 

f o r n i a  

ess = 29.92 i n  Hg 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq f e e t )  
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches w a t e r )  
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt  inches w a t e r )  
P ITOT TUBE CORRECTION FACTOR 
VELOCITY ( f t  per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) . .  

.................... 
SAMPLING 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 w a t e r )  
TOTAL RUN TIME ( m i n )  
NOZZLE DIAMETER (inches) 
ISOKINETIC ( X )  

72.00 
28.27 
29.20 
21.0 

0.0 
1.7 
67 

0.00 
28.84 
0.04 
0.99 

4,443 
4.206 

425.597 
408.230 

78 
1.01 
2.70 

1.003 
104.2 

480 / 

PARTICULATE DATA t -------.--------____ cr/ +RUNT HALF (gr/DSCF) 
( g r / A C F )  

T ( l b /h r )  
-BPfCR HALF (gr/DSCF) 

( g r  /ACF) 
( i b /h r )  

( g r  /ACF) 
(1 b/hr )  

TOTAL (gr/DSCF) 

0.001s 
0.0014 

0.4366 
e 0.4132 - 15.74 

0.4380 
0.4146 

t 

15.00 



i': 

E n g i n e e r i n g - S c i e n c e ,  Pasadena,  C a l i f o r n i a  

P lan t :  DAC LONG BEACH 
S o u r c e :  HA- 7-5 
D a t e r  HIGH 

S t a n d a r d  Temp = 60 deg F S t a n d a r d  Press = 29.92 i n  Hg 
Run : 2 7 T W ' W  

i 

--------________--__ 
FLOW DATA ---------____-__---_ 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq f e e t )  
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X I  SATURATED 
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches w a t e r )  
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt  inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY ( f t  per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

.................... 
SAMPLING 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 ( m i n )  
NOZZLE DIAMETER (inches) 
ISOKINETIC ( X )  

LABORATORY DATA .................... 
MOISTURE RECOVERED (mls) 
w B . -  PROBE & WASHES 
PARTICULATE FROM F ILTER (mg)  
P- IMPINGERS (mg) 

m A L F  (gr/DSCF) 
(gr  /ACF) 
(1 b/hr)  

(g r /ACF)  
( l b /h r )  

( g r / A C F )  
(1  b/hr)  

-HALF (gr/DSCF) 

TOTAL (gr /DSCF) 

72.00 
28.27 
29.20 
21.0 
0.0 
2.3 
67 

0.00 
28.84 
0.39 
0.99 
26.22 
44,482 
41,855 

28.337 
26.485 

70 
0.97 
2.50 
33 f 

101.8 

18.10 
m g )  37.00 b 

2 6200.00 
O.OO t 

< - 

0.0216 
0.0203 
7.74 

3.6121 
3.3988 - < 1296.30 
3.6336 
3.4190 
1304.03 
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Engineering-Science, Pasadena, California 

. .  

Plant: DAC LONG BEACH 
Source: HA- 7-6 LOW I 

~ 

Standard Press = 29.92 in Hg 

Date: 
Run : 
Standard Temp 

-__-_---_-_______--- 
FLOW DATA .................... 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY (ft per sec) 
EXHAUST GAS FLOW RATE (ACFM) 

GAS FLOW RATE (DSCFM) EXHAUST 

DRY GAS 
DRY GAS 
DRY GAS 
DRY GAS 
AVERAGE 

96.00 
50.26 
29.20 
21.0 
0.0 
2.3 
70 

0.00 
28.84 
0.03 
0.99 
2.09 

5 897 

------------_____-__ 
SAMPLING DATA .................... 

VOLUME SAMPLED (DCF) 335.358 (/ 
VOLUME SAMPLED (DSCF) 314.632 

METER GAMMA 0.99 
ORIFICE PRESSURE (inches water) 1.72 / 

METER TEMPERATURE (deg F) 00 

TOTAL RUN TIME (min) 
NOZZLE DIAMETER (inches) 
ISOKINETIC ( X )  

484 
1.003 
101.0 

160.20 
2009.00 

0.0985 
0.0922 

5.9193 
5.5367 
299.27 
6.0178 
5.6289 
304.25 

b 
71 c 4.98 .! 



I 

Engineer i ng-Sci ence, Pasadena, Cal if orni a 

Plant: DAC LONG BEACH 
Source: HA 7-6 HIGH 
Date: 1 1-22-89 
Run I 2 7-6 HIGH FLOW 
Standard Temp = 60 deg F Standard Press = 29.92 in Hg 

.................... 
FLOW DATA ---------__--_______ 

STACK DIAMETER (inches) 
STACK CROSS-SECTIONAL AREA (sq feet) 
BAROMETRIC PRESSURE (inches Hg) 
OXYGEN CONTENT ( X )  
CARBON DIOXIDE CONTENT ( X )  
MOISTURE CONTENT ( X )  SATURATED 
STACK TEMPERATURE (deg F) 
STACK STATIC PRESSURE (inches water) 
DRY STACK GAS MOLECULAR WEIGHT 
VELOCITY PRESSURE (sq rt inches water) 
PITOT TUBE CORRECTION FACTOR 
VELOCITY (it per sec) 
EXHAUST GAS FLOW RATE (ACFM) 
EXHAUST GAS FLOW RATE (DSCFM) 

.................... 
SAMPLING 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 ( X )  

.................... 
LABORATORY DATA ------------________ 

96.00 
50.26 
29.20 

21.0 
0.0 
2.5 
69 

0.00 
28.84 

0.31 
0.99 

20.89 
62,997 
58,954 

19.194 
75 

0.99 

32 
0.312 
96.1 

MOISTURE RECOVERED (mls) pq 11.70 

PARTICULATE FROM FILTER (mg) 
PARTICULATE FROM IMPINGERS (mg) 

PARTIC. FROM NOZ., PROBE & WASHES (mg) -7 
0.00 I 

1.3506 
1.2639 
682.69 
1.4535 
1.3602 
734.70 
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589 '16 '1 
ENGINEERING-SCIENCE,INC. 

8 L Y 6  
TRAIN RECOVERY SHEET +-7q 

RUN# 2 METHOD z O 5 - /  

FACILLTY a4 c TYPE c('C&l*\ / o n \  

TECHNICIAN k?d- IMP.SOLUTION ~JQHCO:, 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

I 

IKPINGER# / 
IMPINGER # 2 

IMPINGER S 3 
IMPINGER f 

DESCRIPTION 

7 IKPINGERRINSE 
I 

? 

SILXCA GEL 
! (DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

i 

FIELD BLANKS 

DIS POS ITION/COMMENTS 
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1. ,' -6 9 1\63 
ENGINEERING-SCIENCE,INC. 

.dQ 
TRAIN RECOVERY SHEET ti#+'75 

RUN# 2 METHOD m7-1 

SOLUTION VOL. ( m l )  DESCRIPTION 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

IMPINGKR # \ 

IMPINGER # 2 

3 IMPINGER # 

IKPINGER # 

DESCRIPTION - IMPINGERRINSE 

SILICA GEL 
(DESCRIPTION) ; 

FTLTERP 
(DESCRIPTION) 

FIELD BLANKS 

DISPOSITION/COMMENTS 
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ENGINEERING-SCIENCE,INC. 

TRAIN RECOVERY SHEET Hlt7C PED 
RUN# 2 METHOD PO<./ 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

7 IMPINGER II 

IMPINGER # 

IMPINGER # 

IMPINGER # 

DESCRIPTION 

IMPINGER RINSE 

z 
3 

-', 
SILICA GEL 
(DESCRIPTION) 

FILTER# 
(DESCRIPTION) 

____ 

DISPOSITION/COMMENTS 

I 
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I. a4 ' ( 6 6  
ENGINEERING-SCIENCE,INC. 

FACILITY ddL TYPE C h  r o  &UY 

TECHNICIAN L IMP.SOLUTION $.)a HC07 

NOZZLE-PROBE RINSE 

UMBILICAL RINSE 

IMPINGER# 

IMPINGER # 

IMPINGER# 3 
,_ IMPINGER # 

DESCRIPTION 

--. IMPINGERRINSE 

: 
SILCCA GEL 

i (DESCRIPTION) 

FILTER# 
(DESCRIPTION) TOTAL MOISTURE 

I 

i 

DISPOSITION/COMMENTS 

/- 
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November 29, 1989 

P 

ENGINEERING SCIENCE 
75 N. Fair oaks Ave. 
Pasadena, CA 91103 

WEST COAST 
ANALYTICAL 
SERVICE. INC. 
ANALYTICAL CHEMISTS Attn: Rollie Rosario 

JOB NO. 14226 
~ 

A 
.- 

LABORATORY REPORT 

Samples Received: Nine (9) impinger solutions 
Date Received: 11/22/89 
Purchase order No: 9384-6005 

The samples were analyzed as follows: - U v s i s  

Nine (9) solutions Total Chromium by ICPMS 

Nine (9) solutions Hexavalent Chromium 
by EPA 7196/IC 

Results 
Table I 

Table I1 

Page 1 of 3 

I 

D. "J. Northington, Ph.D. 
Technical Director 

Michael Shelton i 
Senior Chemist ! 

9840 Albrutis Avenue Sank Fe Springs, California 93670 213/948-2225 
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WEST COAST ANALYTICAL SERVICE, INC. 

n ENGINEERING SCIENCE 
Mr. Rollie Rosario 

Job # 14226 
November 29, 1989 

LABORATORY REPORT 

SamDle Ig 

891159 
891160 
891161 
891162 
891163 
891164 
891165 
891166 
891167 
Detection L i m i t  

ND-Not Detected 

Date Analyzed: 11-28-89 

- 
Part illion lua/U s Per B 

Total M etals 

53 
ND 

ND 
ND 
31 
13 
180 
ND 

620 - h u  
. .  

tw 
10 - ‘ 0  

Page 2 of 3 

I 
I 
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WEST COAST ANALYTICAL SERVICE, INC. 

r ENGINEERING SCIENCE Job # 14226 
Mr. Rollie Rosario November 29, 1989 

LABORATORY REPORT 

L. 

m D l e  ID 

891159 
891160 
891161 
891162 
891163 
891164 
891165 
891166 
891167 
Detection Limit 

TABU Ix 

Parts  P P ~  B u i o n  f u w u  

Hexavalent chr o m i a  

49 

C I M  c 550 - 1.5 

0.49 
0.13 
0.07 
0.30 
2 .S 6.3: 
0.07 
0.01 . '. ro 

Date Analyzed: 11-28-89 

Page 3 cf 3 
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December 18, 1989 

ENGINEERING SCIENCE 
75 N. Pair Oaks Ave. 
Pasadena, CA 91103 

WEST COAST 
ANALYTICAL 
SERVICE, INC. 
a,>rn,,-. . ...... I., -. -. ,-5 Attn : Rollie Rosario 

JOB NO. 14287 - 
LABORATORY =PORT P d 

Samples Received: Two (2) liquids from Previous WCAS Job No. 14226 
Date Received: 12-1-89 
Purchase Order No: 9394-6085 

The samples were analyzed as follows: 

v analvsis 
Two (2) liquids Total chromium by ICPMS 

Two (2) liquids Hexavalent Chromium 
by EPA 7196/IC 

Results 

Table I 

Table I1 - 
Parts Per B U o n  fua./Ll 

mwLM&ab 
SaAEhLm !2hromiUgl 

891161 610 ’ 
891166 180 /. 
Detection Limit 10 / 

Date Analyzed: 12-5-89 Page 1 of 2 

I 

Michael Shelton I ngton, Ph.D. 
Senior Chemist I Technical Director 

9&10 Alburtis Avenue h t a  Fe Springs, caliromia 90610 213l949-PLs FAX 21WW-5850 



WEST COAST ANALYTICAL SERVICE, INC. 
.-> 

ENGINEERING SCIENCE Job # 14287 
m. Rollie Rosario December 18, 1989 

LABORATORY REPORT 

1. 

/-.. 

- 
891161 
891166 
Detection Limit 

TAEadLU 
Parts  Per -on (ua/U 

valent Chromiw 
1 

620 A 
6.3 
1 

Page 2 of 2 
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November 29, 1989 

( 

ENGINEERING SCIENCE 
75 N. Pair Oaks Ave. 
Pasadena, CA 91103 

Attn: Rollie Roaario 

JOB NO. 14216 A 

LABORATORY REPORT 

Samples Received: Nine (9) impinger .solutions 
Data Received: 11/22/89 
Purchase order No: 9384-6085 

The samples Were analyzed as follows: - AnaUdhe 
Nine ( 9 )  eolutions Total chromium by ICBMS 

Nine (9) 5olutions Hexavalent chromium 

Resulte 
Table I 

Table I1 

Page 1 of 3 

I 
I 

Michael Shelton I D. J. Northington, P h . D .  
Senior chemist I Technical Diractor n 



WEST COAST ANALYTICAL SERVICE, INC. 

Job # 14226 
November 29, 1989 

7 ENGINEERING SCIENCE 
Mr. Rollie Rosario 

LABORATORY REPORT 

m n R b u a  
891159 

1. 891160 
891161 
891162 
891163 
891164 
891165 
891166 
891167 

h 

I Detection L i m i t  

Nb-Not Detocted 

Date Analyzed: 11-28-89 

ND 7 
620 
m /  
N D 0  
31. / 
13 / 

ND/ 
10 7 

180 

J 

Page 2 of 3 



SUBJECTTOCHANGE 
WEST COAST ANALYTICAL SERVICE, INC.  

,? 
ENGINEERING SCIENCE ' t  
Mr. Rollie Rooario 

Job # 14226 
November 29, 1989 

LABORATORY REPORT 

! 

891159 
891160 

891163 0.13 / 
891164 0.07 /, 
891165 0.30 /, 
891166 
891167 0.07 

a.9 /, 2 9  1 . 6  HC* C r  - /BO 

Detection Limit 0.01 -- ( 

Date Analyzed: 11-28-89 

Page 3 of 3 
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ATTENTION O L h  tJ ClTYlSTATE s m  4- SPI4lCJ4 s 
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I ~ CHAIN'OF CUSTODY 

WEST COAST ANALYTICAL SERIVCE, INC. 
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ENGINEERING SCIEWCE 
SOURCE TEST WORK REQUEST 

11 City: State: zip:  

. 4  

Project Number:  V,//lv j 9 
r\ ? 

I. 

SAMPLING INFORMATION 

'. 
I 

L 

SCHEDULE AND PERSONNEL II 




