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On page 1 of this report under the methodology section, tlzg#:‘(f/‘éé

’ of detection of two analytical techniques are described:
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

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 ratioc varies from
0.2% to 92.5%.

This is probably insignificant, but page 10 of thije report shows
the % changeof the samples with respect to time. The hexavalent
chrome samples gained when a second analysis was performed(+12.6%
and 83.4%) sOne of the total chrome samples stayed the same while
the other lost 1.6%

During the testing, there were two flow conditions: 1low 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.
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interferences; at concentrations above 200 pg/L, calcium’s effect is constant and eliminates the Ty
effect of phosphate. Caicium nitrate is therefore added to ensure a known constant effect. Other

matrix modifiers recommended by the instrument manufacturer may also be suitable. Nitrogen

should not be used as the purge gas due to cyanide band interference. Background correction

may be required because of possible significant levels of nonspecific absorption and scattering

at the 357.9 nm analytical wavelength. Zeeman or Smith-Hieftje background correction is
recommended to correct for interferences due to high levels of dissolved solids in the alkaline

impinger solutions.

DRAFT
2.5 ICP Interferences. DON@TQUOIEQRCFTE

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

252 Physical Interferences. Samples containing high levels of dissolved solids may
cause significant inaccuracies 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
(i.e., 0.1 N NaOH).

253 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.

3. Apparatus - Sampling —
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REPORT OF AIR POLLUTION SOURCE TESTING AT
BUILDING NO. 5 SCRUBBERS (HA7-5, HA7-6)
DOUGLAS AIRCRAFT COMPANY
LONG BEACH, CALIFORNIA

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 (DAC) 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. Two 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),
Dennis Bautista, Dwight Wieman, Anthony King, Senen Karikitan, and Rolando
Rosario. The DAC coordirating team was comprised of Messrs. John Houghton,
Robert Tomko, Charles Austin, and Stefan Schurter. Mr—Merril-IHickman-was-the
observer-for-the-SCAQMD.

METHODOLOGY

The testing procedures have been developed to meet the SCAQMD
requirements for chromium plating processes. Chromium emissions as hexavalent
‘chromijum and as total chromium were determined in accordance with SCAQMD
Method 205.1. Limits of detection were 0.01 microgram per liter for hexavalent

chro icrogram per liter for total chrormum.

Velocity and Moisture Determination % W«’ 7

The sampling ports were located in accordance with EPA Method 1. The two
ports were oriented 90° 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 at each traverse point was determined using a TSI Model
8350 air velocity meter. Carbon dioxide (CO2) and axygen (O3) used in
determining the molecular weight of the exhaust gases were determined by Fyrite
analysis of integrated Tedlar bag samples. Moisture contentswere determined
gravimetrically by the weight gain of the impinger train sets in accordance with EPA
Method 4.

R 450 01/11/90-CAT




Cyclonic flow checks were conducted in accordance with EPA Reference Method
1 guidelines. Cyclonic flow;were 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 90° yaw angle or until a zero reading was
obtained. The angle of rotation from the initial position was recorded to the nearest
degree. The source was considered free of cyclonic flow since the average angle of
rotation was less than 10° for the 24-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 first 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
turned off.

For Tank No. 7 a 480 minute run 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. All sample train components were constructed of glass or teflon
and cleaned before each test using 1:1 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 minimize sample dilution. The probe rinse was recovered and
composited with the catch and rinse of the impingers. The filter was recovered and
included with the composite. The composite sample for each train was submitted to
West Coast Analytical Laboratories (WCAS), Santa Fe Springs California for
hexavalent and total chromium analyses. A blank sample was submitted and only
ES laboratory numbers )ﬁ used to identify the samples.

Process Data Requirements

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. Personnpel from DAC monitored and recorded the ampere
usage, the numbers and description of the parts in each rack.

R 460 01/11/90-CAT
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QUALITY ASSURANCE
Field Quality Assurance

Prior to and at the conclusion of field sampling, the meter box dry gas meter and
orifice were calibrated 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 (YY) 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 calibrated air velocity meter
(TSI 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
CFM 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 Assurance

WCAS has its 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

The calibration procédures were specific to each analytical procedure, Standards
were prepared from the highest grade reagents available, using procedures specified

in the methods.

Internal Quality Control 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.

SAMPLE CUSTODY

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

o Train component identification
o Sample identification
o Sample labels

R 460 01/11/90-CAT




Documentation
 Chain of custody forms

The sequence of activities concerned with sample custody together w1th
identification and tracking procedures are described below:

1‘

2

3.

6.

7.

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

Sample train issued to test team and the master log filled out. Sample I1.D.
number stickers issued according to test identification code.

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

Recovery team recovered samples using appropriate containers, affixed
sample LD. labels to sample contmners, to master log, to field data sheet, and
to train recovery sheet.

All samples returned to ES Pasadena laboratory with Chain-of-Custody form.

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

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

Upon completing the required analysis, the analyst returned the Chain-of
Custody form along with results to ES. All 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

usual laboratory practices.
RESULTS
Tables 1to0 6 represcnt the results of the testing program. Additional supporting
data are contained in the Appendix.
4
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Table 1 ‘
Summary of Chromium Emissions

Douglas Aircraft Company
Long Beach, California

|

i

I Tank SDA-07

I

! November 21-22, 1989

Parameter: HA7-5 HA7-6 TANK SDA-07

Condition 1
Ampere-hours NAl NA 10,6662
Hexavalent Chromium
mg/day 738 9,062 9,800
mg/amp-hr NA NA 0.306 .
Total Chromium
mg/day 620 10,093 14713
Condition 2 . [19%, 1.9% GGG %
' Ampere-hours - NA NA 6,4452
Hexavalent Chromium
mg/day 59 865 924
mg/amp-hr NA NA 0.005
Total Chromium '
mg/day 23.7 5232 5,469

1 NA, not applicable 4.9, [.7 % [:7 %
{ 2 2loads per test = 6 loads daily
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Table 2
Summary of Chromium Emissions

Douglas Aircraft Company
Long Beach, California

Condition 1 HA 7-5
November 21, 1989

Parameter Low Flow High Flow

Sampling Time (min) 468 20
Metered Volume (f3) (Dscg) 411655 13.921
Flow Rate

Velocity (fps) : 2.77 25.07

DSCFM 4,382 39,306
Sample Volume (1) 0.795 0.700
+Hexavalent Chromium

Conc. (ug/1) ' 4893 - 143

Mass (ug) 389 1.0

mg/day 57184 166.63
Total Chromium

Conc (ug/1) 53 <10

Mass (ug) 42.14 " NDT

mg/day 619.47 NA2

1 ND, not detectable 3254 C:’l’ 14,% %
2 NA, not applicable
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Table 3

Summary of Chromiom 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
Metered Volume (f)  DSCF) 359.395 13.115
Flow Rate
Velocity (fps) 224 22.36
DSCFM | 6,261 62,575
. Sample Volume (1) 0.680 0.830
Hexavalent Chromium |
Conc. (ug/1) 549.93 0.42
Mass (ug) - 373.95 035
mg/day 8,956.02 109.96
- Total Chromium
Conc. (ug/1) 620 <10
Mass (ug) 421.6 ND!
mg/day 10,092.72 NA?
1
ND, not detectable 58.79% C;}C 443,

2 NA, not applicable
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Table 4 /
Summary of Chromium Emissions

Douglas Aircraft Company
Long Beach, California

Condition 2 HA-7-5
November 22, 1989

Parameter Low Flow High Flow

Sampling time (min) 480 33
Metered Volume () 15§ ) 408.230 26.485
Flow Rate

(Velocity (fps) 2.62 26.22

DSCFM 4,206 41,855
Sample Volume (1) 0.550 0.620
Hexavalent Chromium

Conc. (ug/1) '<0.10 09 0.06

Mass (ug) ND! T 0.04

 mg/day NA2 5.86

Total Chromium

Conc. (ug/1) : . 31 _ <10

Mass (ug) 1705 “NDU

mg/day 236.69 NAZ

1 ND, not detectable 33.%% 0 A

2 NA, not applicable
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Table 5
Summary of Chromium Emissions
Douglas Aircraft Company
Long Beach, California
Condition 2 HA-7-6
November 22, 1989
Parameter Low Flow High Flow
Sampling time (min) 484 ' 32
Metered Volume (ft3) 314.632 19.194
Flow Rate
Velocity (fps) 2.09 20.89
DSCFM 5,897 56,954
Sample Volume (1) 0.710 0.560
Hexavalent Chromium
Conc. (ug/I) 2.83 0.23
Mass (ug) 2,01 0.13
mg/day 50.88 35.36
f Total Chromium .
Conc. (ug/1) 180 : 13 .
Mass (ug) 127.8 J.28
mg/day ) 323532 1996.83
/6% [§ %
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Table 6

Sample Retention Time Check
Douglas Aircraft Company
Long Beach, California
November 21-22, 1989
Infial palvsi
Sample # Analysis Re-run % Change
11.28-89 12-5-89
Total Chromium
891161 620 610 -1.6
891166 180 180 0
Detection Limit 10 10 NAl
Hexavalent Chromium
891161 550 620 +12.6
891166 29 6.3 +83.4
Detection Limit 0.01 1.0 NA
1 NA, not applicable
10
R460 mmm
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Engineering-Science, Pasadena, California

R4S
ZuN |

Plant: DAC LONG EBEACH

Source: HA 7-5 LOW FLOW

Dates 11-21-89

Run: # 7-5 LOW FLOW

Standard Temp = &0 deg F Standard Press = 29.92 in Hg

FLOW DATA

STACK DIAMETER (inches) T2.00
STACK CROSS-SECTIONAL AREA (sq feet) 28.27
BAROMETRIC PRESSURE (inches Hg) 29.00
OXYGEN CONTENT (%) 21.0
CARBON DIDXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.9
STACK TEMPERATURE (deq F) 71
STACK STATIC PRESSURE (inches water) Q.00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.04
PITOT TUBE CORRECTION FACTOR 0.99
VELOCITY (ft per sec) 2.77
EXHAUST BGAS FLOW RATE (ACFM) 4,707
EXHAUST GAS FLOW RATE (DSCFM) 4,382

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 438.422
DRY GAS VOLUME SAMPLED (DSCF) 411.6535
DRY GAS METER TEMPERATURE (deg F) 86
DRY GAS METER GAMMA 1.01
AVERAGE ORIFICE PRESSURE (inches water) 2.80
TOTAL RUN TIME (min} 468
NOZZLE DIAMETER (inches) 1.003
ISOKINETIC (%) 103.5

LABORATORY DATA

2 MOISTURE RECOVERED (mls) ~ 172.70
QA PARLIC GROM._NQOZ. . PRORE 2 LABHES (mg) 38899.00
T PARTICULATE FROM FILTER (mg) 0.00
CA PARTICILATE EROM_IMBIMGERSE (mg) ~ 34185.00
PARTICULATE DATA

Cv ~FRENT=MALF (gr/DSCF) 1.4580
(gr/ACF) 1.3575
T (1b/hr) 698 __sa.7s
Cov <BAGK~HATF (gr/DSCF) 1.2814
(gr/ACF) 1.1929
(1b/hr) . b.oal \ah—- 48.14
TOTAL (gr /DSCF) 2.7394
(gr /ACF) 2.5504
(1b/hr) AT 102.93

o- 0479

Y
p
o, 038 T2 “1
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Engineering-Science, Pasadena, California

Plant: DAC LONG BEACH
Source: HA 7-5 HIGH
Date: 11-21-89

Runs: 1 7=5 HIGH

Standard Temp = 60 deg F

FLOW DATA

STACK DIAMETER (inches)

STACK CROSS-SECTIONAL AREA (sq feet)
BAROMETRIC PRESSURE (inches Hg)
OXYGEN CONTENT (%)

CARBON DIOXIDE CONTENT (%)

MOISTURE CONTENT (%) 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 (ft 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 BAS METER TEMPERATURE (deg F)
DRY GAS METER GAMMA

AVERAGE ORIFICE PRESSURE (inches water)

TOTAL RUN TIME {(min)}
NOZZLE DIAMETER (inches)
ISOKINETIC (%)

LABORATORY DATA

MOISTURE RECOVERED (mls)
RARTIE—FROM—NBZ——PROBE & WASHES (mg)
PARTICULATE FROM FILTER (mg)

7  PARFICUCATE FROM—IMPINGERS (mg)

PARTICULATE DATA

FRONT HACF—(gr /DSCF)
(gr/ACF)

- (1b/hr)
, <BAEK—FACF  (gr/DSCF)
C (gr/ACF)
{(l1b/hr)
(gr-/DSCF)

{gr-/ACF)
TR e

TOTAL

Standard Fress

gq\wﬁ
(N |

29.92 in Hg

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
39,306

15.219
13.9217"
78
0.97
2.60
20
0.312
94.1

0.3868

O, 3575
130437
?.1997
8,501
3100.5

9.5866
2. 85S8Y
3o12n_ AP




Engineering-Science, Pasadena, Californi

Plant: DAC LONG BEACH
Source: HA 7—& LOW FLOW
Date: 11-21-89

Run: 1 7-6 LOW

Standard Temp = 60 deg F Standard Press =

FLOW DATA
STACK DIAMETER (inches) 96.00
STACK CROSS-SECTIONAL AREA (sq feet) S50.26
BAROMETRIC PRESSURE (inches Hg) 29,00
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 2.0
STACK TEMPERATURE (deg F) T2
STACK STATIC PRESSURE (inches water) 0,00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.03
PITOT TUBE CORRECTI1ON FACTOR 0.99
VELOCITY (ft per sec) 2.24
EXHAUST. GAS FLOW RATE (ACFM) 6,742
EXHAUST GAS FLOW RATE (DSCFM) b6,261
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 water) 2.24 ////
TOTAL RUN TIME (min) 480
NOZZLE DIAMETER (inches) 1.003
ISOKINETIC (%) 109. 6
LABORATORY DATA
MOISTURE RECOVERED (mls) 155.70
C Y PARTFEET P ROM N2 T PROBE.L WASHES - (mg) 73952.00
PARTICULATE FROM FILTER (mg) 0.00
_ T PARTISHEATFE—EROM—FRLENGERS- (mg) . 00 ’é
- _ HiP g %10
5 PARTICULATE DATA '
A —FRONTHACF (gr/DSCF) 16. 0550
(gr/ACF) 14.9099
'r' (1b/hr) 0,591 -~ B861.93
C,\, AErete-i-  (gr/DSCF) 18,1007
(gr/ACF) 16£.8097
(1B/hr) 7 qL oY
TOTAL (gr/DSCF) 34. 1557 |
(gr/ACF) 31.7194 ry(z, ‘
(1b/hr) 1833. 68

8q n'a
. RUN)

29.92 in Hg
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L 9 EBBNT-HALF (gr/DSCF)

Engineering-Science, Pasadena, California

Plant:

Source: bw
Date: \ nf{ﬂ m _
Run:

Standard Temp = 460 deq F

FLOW DATA

STACK DIAMETER (inches)
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 inches water)
PITOT TUBE CORRECTION FACTOR
VELOCITY (ft per sec)
EXHAUST BAS FLOW RATE (ACFM)

- EXHAUST GAS FLDW 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)
NOZZILE DIAMETER (inches)
ISOKINETIC (%)

LABORATORY DATA

Y MOISTURE RECOVERED (mls)
PARTIET—PROMNOZ, PROBE & WASHES (
PARTICULATE FROM FILTER (mg) -

T PARFIGULATE-PROM-IMPINGERS (mg)

PARTICULATE DATA

(gr/ACF)
ff” (1b/hr)
BACK-HAEF-——(gr /DSCF)
S (gr/ACF)
(1b/hr)

TOTAL . (gr/DSCF)

(gr/ACF)
(Th/he)

Standard Press

QA eV
(LN

29.92 in Hg

26.00
50.26
29.00
21.0
0.0
2.0
T2
0.00
28.84
0.33
0.99
22,36

67,431 ‘
62,575 /-

13.939/
13.115
72
0.99
2.50
23

0.313
100.8

8. 2357
Ti6425 = el b
4418, 67 o

9.4134

8.7354
SOS0 .54




. . —T -l otéaul..r. T

by |1d | b [oZ [T5 | =% [voepl |5 &3¢ (LT[ ot | 721 |

% T+ [Fs |- 20— oL [ FL LA N2 o1V ﬁ: T
4

T | T3 8 177 |42 |25 PP [ThLe [T wC |
¥ 2 Y | \§ —0-\ 1 bt KA [ .

—7
P
7
v & |
=3 by | 28 | 34 | oL | o¥ | CF Ry Zicc|%9 09l | b
7>
&
7
TRA

br. | 28 | #4 |zL | T gy | 2 @€ )99 a¥1] 3

\ cv | M| 6 AL s Vo] Vebaug ] 2T L

4 \dw L3 | 5& e | ZEfer | TTF[xsi| @0 | D

| FE | B %5 o b | Th Py Lhse|ds [og | °

P T A | S5 76 [ F | =< L7c7|5H| % F

71 P [ SF [ 117 L [ 27 | 7% pofes | 73 [wm|ovy | «—

17 PV | 38 [ve | M A6 AT [T q) “EOH[ ¢ [ A
vl 7N e [ RLIAS AL b AL, B 7| g o Y

=l o | sma | (sx) | temov |peayesa] - /vy PN .

wmrd | wmenanr | u3lEW | wEmn . | wows (d watep)| (mA) (supa) | a3EHON
“ONA {ovHy ‘B e3Tep)] avaH | ONDGVAN .| SMIL [ SWLL | JINIOd
dWnd C mmmbacmnmzna . DINSHIIE SITADIO WA YD | MOO| QESVIF] FSMIAVSL

- 3:53:4&&% mm




fl Wns/
) FONAY

7T \amvﬂw\ Mdvhmmﬂﬂ. Q?T dﬁ
| 729 17z LS gzn| ab] O
o v\m%\n\ &LSs §/et oow | v
aney s, ' Th s 5lasTe| asg | 9
ob'cy s7°g. | 9h 25 |gere| 925 | L
P preo ] Ssasoffe| okt | 9 |
T[0T T| 70725 8soz| ovs| & __
< |frce] Vg LILE [#ve| %8| b

Fast [l |ofc | €
ATy |96l | oL | A

'Y [hiv |,

VAW hob | .

Aoty fooel | o | 1Y
(wa) (supw) | e

WK SO | MO0TIO| (USAVIA| JASYIAVEL

. S3INVAWOD
ﬁ\ g 3INIIDS-ONIYIINIONT mm

B



| g.om_z_/T,sT .,..,mv:) WS/

FoEAAY

Vi R A/ AN BNi.N Z]

SS/ |
—— - FESerey =y ..IM- pe ey e — — e H““HH"IIL
Btiy a0 ITINT (s1) ooy | paxyseq :
UAUILd WEONTAWT, HRIAW | . MEIEW [ XOVIS § (d e31ep) (wa) : (suyu){ WITHN
oW - (OZHy ‘H waTep)| avaH ONIQVE | IWIL THLL, INTOd
JAd . STYINIVIAARTL ANSSTId AOLARO| ALIOOTEA| MBISW SYO | MOOID| QESAVIA| FSUAAVEL

PRI mosotin: S
O S-L YA o




FS 841151
ENGINEERING--SCIENCE, INC.

TRAIN RECOVERY SHEET HvE -
DATE //-2] &7 p RUN§ H47-5~ METHOD 2©S. /
'FacrLrry  OAC | TYPE_C HRQ w1 1U
TECHNICIAN /CLU , IMP.SOLUTION Na HC(O3

VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE

IMPINGER # '

IMPINGER $#

IMPINGER # .3

IMPINGER §

DESCRIPTION

~ IMPINGER RINSE

SILICA GEL
(DESCRIPTION)

FILTER#
(DESCRIPTION)

FIELD BLANKS

DISPOSITION/COMMENTS
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! ﬂ/
DATE_!] -2)2-%9
' FACILITY DAC.

- §9/160

ENGINEERING-SCIENCE, INC.

TRAIN RECOVERY SHEET -5
- RUN# Eggl METHOD 205 ./

TYPE_Chyomiom

TECHNICIAN T.9.

NOZZLE-PROBE RINSE

—- 3

{  soruTION VOL. (ml) DESCRIPTION |

IMP.SOLUTION Soclwm: [ica Ehc

UMBILICAL RINSE

IMPINGER §__ |

g |
1 —
| ‘ ]

ate__ (O wl. 100 . =
IMPINGER '#__9-___ _ O] m!. 1Q O wi- _ J
IMPINGER $__ 3 | i O ml ’
IMPINGER §_ [I
DESCRIPTION

|

IMPINGER RINSE

SILICA GEL
(DESCRIPTION)

FILTER$
(DESCRIPTION)

FIELD BLANKS

DISPOSITION/COMMENTS

C
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ENGINEERING-SCIENCE, INC. f

2| £ TRAIN RECOVERY SHEET gve
DATE_ ()~ 205 -4 RUN# #A-25_METHOD 2851
FaciLity PAC- TYPE Chrom;iim
rECHNICIAN J. B, IMP.SOLUTION Sodivm Bicac
yate
| VOL. (ml) DESCRIPTION
= - —
NOZZLE-PROBE RINSE V4

UMBILICAL RINSE

IMPINGER # S H
IMPINGER §#__ )
IMPINGER §__ 5

IMPINGER #

DESCRIPTION

IMPINGER RINSE

i INITIAL(Q)
SILICA GEL - S byl -—M_—_k—-u

(DESCRIPTION)

FILTER?
(DESCRIPTION)
TE FLoW

FIELD BLANKS

DISPOSITION/COMMENTS
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ENGINEERING—SCIENCE, INC. y

TRAIN RECOVERY SHEET F)GJ
DATE | |-2]!— 8% RUN# ya -7-& METHOD 2.05+)
HA-F 6 | e Y S
" FACILITY PA< TYPE (b vomé€
TECHNICIAN J.3. IMP.SOLUTION Smodin B3

— et ot rr— e —————ee————

‘» SOLUTION VOL. (ml) DESCRIPTION

— e ——— =

NOZZLE-PROBE RINSE }

UMBILICAL RINSE

IMPINGER § |

DESCRIPTION

IMPINGER RINSE

| | o —FINM: (g) _MTIAL(g) |
SILICA GEL — S

(DESCRIPTION)

FILTER$
(DESCRIPTION)
TERDL &

FIELD BLANKS

DISPOSITION/COMMENTS
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PLANT

i

_TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

_DATE A2/ &S

™ YPLING LOCATION SCR BR(C 7 -5 . - o

r:’F _

JADE OF FAR WALL TO .,
OUTSIDE OF NIPPLE, (DISTANCE &y 1.X._ 7,
INSIDE OF NEAR ¥ALL TO I / -
OUTSIOE OF NIPPLE, (DISTANCE 8) \ p
STACK L.D., (DISTANCE A - DISTANCE a)( 7= ﬂ_P’n-’"éz’—:gf:ﬁw- C(; /V//’/a/ ‘9
NEAREST UPSTREAM DISTURBANCE _ >V
NEAREST DOWNSTREAN DISTU my > X _
CALCULATOR LBl SCHEMATIC OF SAMPLING LOCATION
| travese A  PRODUCT OF TRAVERSE POINT LOCATIO!
POINT FRACTION - COLUMNS 2 AND 3 FROM CUTSIDE OF NIPPLE
NUMBER OF STACK LD. STACK LD. (TO REAREST 1/8 INCH) DISTANCE B (SUM OF COLUBNS 4 & 5)
/ Vot v & A R G A I A 6" 7V,
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_TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
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L0201

SNEPLING LOCATION _S CiEURAEd— 7~ 7R
SIDE OF FAR ¥ALL TO

OUTSIDE OF NIPPLE, (DISTANCE A)____Z2(2
INSIDE OF NEAR WALL TO 69
OUTSIDE OF NIPPLE, {DISTANCE B)
STACK 1.0., DISTANCE A - DISTANCE B) b7
NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE '
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
l TRAVERSE . PRODUCT OF TRAVERSE POINT LOCATIO!
POINT FRACTION COLUKNS 2 AND 3 FROM QUTSIDE OF NIPPLE
RUEBER OF STACK LD. STACK LD. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUSINS 4 & 5)
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Engineering-Science, Pasadena, California (I*J\J\y//

Plant: DAC LONG BEACH

Source: HA 7-5 LOW

Date: 11-22-89

Runs 2 1-5- W’I

Standard Temp = 60 deg F Standard Press = 29.92 in Hg

FLOW DATA

STACK DIAMETER (inches) 72.00
STACK CROSS-SECTIONAL AREA (sq feet) 28.27
BAROMETRIC PRESSURE (inches Hg) 29.20
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.7
STACK TEMPERATURE {deg F? 67
STACK STATIC PRESSURE (inches water) 0.00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.04
PITOT TUBE CORRECTION FACTOR 0.99
VELOCITY (ft per sec) 2.62
EXHAUST GAS FLOW RATE (ACFM) 4,443 ////
EXHAUST GAS FLOW RATE (DSCFM) 4,206

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 425,597 ////
DRY GAS VOLUME SAMPLED (DSCF) 408. 230

DRY GAS METER TEMFERATURE (deg F) T8

DRY GAS METER GAMMA 1.01
AVERAGE ORIFICE PRESSURE (inches water) 2.70 :
TOTAL RUN TIME (min) 480 /
NOZZLE DIAMETER (inches) 1.003
ISOKINETIC (%) 104,.2

LABORATORY DATA

CA MOISTURE RECOVERED (mls) 152.10
RARTL G MN G dmyeROB Bt WABHES (MQ) -~  39.00
< PARTICULATE FROM FILTER (mg) 0.00
Q| RABTISHEAM R NG E RS mQ ) £ 11550.00
L PARTICULATE DATA
QN ~ERONT HALF (gr/DSCF) 0.0015
(gr/ACF) 0.0014
(1b/hr) 0.05 -
Cyv -BACR HALF  (gr/DSCF) 0.4366 -fI‘J
(gr/ACF) ¢ 0-4132
(1b/he) - 15.74
TOTAL (gr/DSCF) 0.4380
(gr/ACF) 0.4146

(1b/hr) 15.80




Engineering-Science, Pasadena, California

Plant: DAC LONG BEACH
Source: HA- 7-35

Date: HIGH

Runz: 2 N Ky

Standard Temp = &0 deg F

QNU

oL
e
T

Standard Press =

FLOW DATA
STACK DIAMETER {(inches) 72.00
STACK CROSS-SECTIONAL AREA (sq feet) 28.27
BAROMETRIC PRESSURE (inches Hg) 29.20
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) .0
MOISTURE CONTENT (%) SATURATED 2.3

STACK TEMPERATURE (deg F) &7

STACK STATIC PRESSURE (inches water) 0.00
DRY STACK GAS MOLECZULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.39
PITOT TUBE CORRECTION FACTOR 0.99
VELOCITY (ft per sec) 26.22
EXHAUST GAS FLOW RATE (ACFM) 44,482
EXHAUST GAS FIL.OW RATE (DSCFM) 41,855
SAMPLING DATA
DRY GAS VOLUME SAMPLED (DCF) 28.337
DRY BAS YOLUME SAMPLED (DSCF) 26.485
DRY GAS METER TEMPERATURE (deg F) 70
DRY GAS METER GAMMA 0.97
AVERAGE ORIFICE PRESSURE (inches water) 2.50
TOTAL RUN TIME (min) 33
NOZZLE DIAMETER (inches) 0.313
ISOKINETIC (%) 101.8
LABORATORY DATA
MOISTURE RECOVERED (mls) 18.10
PARTIC EROM _NOZ,.. FROBE & WASHES (mg)’f 37.00
PARTICULATE FROM FILTER (mg) Q.00
PARISieaFE=-fmREM IMPINGERS (mg) 2 6200.00
PARTICULATE DATA

SABTTT™HALF (gr /DSCF) 0.0216
{(gr/ACF) 0.0203

: (lb/hr) 7.74
SABM-HALF (gr/DSCF) 3.6121
(gr/ACF) P 3.3988

(lb/hr) - 1296.30

TOTAL (gr/DSCF) 3.46336
tgr/ACF) 3.4190

(la/hr} 1304.03

%o\\\k&

PN

29.92 in Hg

v

f

p e

Y

7
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Engineering-Science, Pasadena, California

Plant: DAC LONG BEACH . | (LLNV

Source: HA- 7-& LOW

Date: 11-22-89

Run: 2 - ’]fo

Standard Temp = 60 deg F Standard Press = 29.%2 in Hg

FLOW DATA

STACK DIAMETER (inches) F6.00
STACK CROSS-SECTIONAL AREA (sq feet) 50.26
BAROMETRIC PRESSURE (inches Hg) 29.20
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 2.3
STACK TEMPERATURE (deg F? 70
STACK STATIC PRESSURE (inches water) 0.00
DRY STACK BGAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sgq rt inches water) 0,03
PITOT TUBE CORRECTIONM FACTOR 0.99
VELOCITY (%t per sec) 2.09
EXHAUST GAS FLOW RATE (ACFM) 4,304 ////’
EXHAUST GAS FLOW RATE (DSCFM) 5,897

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 335. 358 <///
DRY GAS VOLUME SAMPLED (DSCF) 314.632

- DRY 8AS METER TEMPERATURE (deg F) 80
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE {(inches water) 1.72
TOTAL RUN TIME (min) 484
NOZZLE DIAMETER (inches) 1.003
ISOKINETIC (%) 101.0

LABORATORY DATA

. b MOISTURE RECOVERED (mls) 160.20
N PARTIEr—ROM-OL . .EROBE & WASHES (mg) 2009.00
PARTICULATE FROM FILTER (mg) - e 0.00
o\:r RABLIGUIAFE=RROM-PMP INGERS (mg) %120700.00
. PARTICULATE DATA
> FRONTFATE™ (gr /DSCF) 0.0985
(gr/ACF) 0.0922 Q
fr'“‘ (1b/hr) ) 4.98 ¢ W"
Cav ~BAGK~HAL-F-- (gr/DSCF) S5.9193 7‘\
‘ (gr/ACF) 5.5367
(1b/hr) 299.27
TOTAL (gr/DSCF) 6.0178
(gr/ACF) : S. 6289

(lb/hr) 304.25
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Engineering-Science, Pasadena, California - FUJ‘J \V,/

Plant: DAC LONG BEACH

Source: HA 7-6 HIGH

Date: 11-22-89

Run: 2 7-6 HIGH FLOW

Standard Temp = &0 deg F Standard Press = 29.92 in Hg

FLOW DATA

STACK DIAMETER {(inches) ?6.00
STACK CROSS-SECTIONAL AREA (sq feet) S50.26
BAROMETRIC PRESSURE (inches Hg) 29.20
DOXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) SATURATED 2.5
STACK TEMPERATURE (deqg F?) &9
STACK STATIE PRESSURE (inches water) Q.00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.31
PITOT TUBE CORRECTION FACTOR 0.99
VELOCITY (ft per sec) 20,89
EXHAUST GAS FLOW RATE (ACFM) &2,997
EXHAUST GAS FL.OW RATE (DSCFM) 598,934

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 20.229
DRY GAS VOLUME SAMPLED (DSCF) 19.194
DRY GAS METER TEMPERATURE (deg F) s
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 2.50
TOTAL RUN TIME (min) 32
NOZZLE DIAMETER (inches) 0.312
ISOKINETIC (%) ?6.1

LABORATORY DATA

MOISTURE RECOVERED (mls) p4 11.70
PARTIC. FROM NOZ., PROBE % WASHES (mg) ' —+28+60—
PARTICULATE FROM FILTER (mg) 0.00
PARTICULATE FROM IMPINGERS (mg) 1680. 00
PARTICULATE DATA X1\

FRONT HALF (gr/DSCF) , 0.1029

(gr/ACF) 0.0963

(1b/hr) Nyl 4

BACK HALF (gr/DSCF) 1.3506

(gr /ACF) 1.2639
(lb/hr) 682, 69
TOTAL (gr/DSCF) 1.4535
(gr/ACF) 1,.3602

(l1b/tr) 734.70
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59 lle¥

ENGINEERING-SCIENCE, INC.

a-v &
| TRAIN RECOVERY SHEET nA=78
DATE //~227%7 RUN§_Z METHOD_Z0S. /
FACILITY ()AL TYPE_CH{POM tym
TECHNICIAN /QLJ’ IMP.SOLUTION Nq HCO,

SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE

IMPINGER $#__/

IMPINGER #§

2
IMPINGER #_ .

IMPINGER #

DESCRIPTION

IMPINGER RINSE

SILICA GEL
(DESCRIPTION)

FILTER?
(DESCRIPTION)

FIELD BLANKS

DISPOSITION/COMMENTS
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ENGINEERING-SCIENCE, INC.

rED
TRAIN RECOVERY SHEET i =75
paTE //27&59F RON§ 2 METHOD ZO%-/
FACILITY /J AL TYPE Chyesmro m '
TECHNICIAN ﬁd" IMP. SOLUTION Na HCO 3

; SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE ’ P

UMBILICAL RINSE |

TMPINGER §__
IMPINGER §__ 2
IMPINGER .# o
IMPINGER # "
DESCRIPTION

IMPINGER RINSE

SILICA GEL
(DESCRIPTION)

FILTER$
(DESCRIPTION)

FIELD BLANEKS

DISPOSITION/COMMENTS
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M

parE_J/~22-57
' FACILITY L4C

ga1l65
ENGINEERING-SCIENCE, INC.

TRAIN RECOVERY SHEET HA?G6 EED
RUN§ £  METHOD <Z0S.

TYPE C /7/-0 F /P

TECHNICIAN zzf_

IMP.SOLUTION Ne £~/c¢ O

SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE

7

IMPINGER ¢ \5-'
IMPINGER # 5 O O O-
IMPINGER $ "
DESCRIPTION' J]
IMPINGER RINSE | “
SILICA GEL " : 1
(DESCRIPTION)

FILTER#

(DESCRIPTION)

FIELD BLANKS

DISPOSITION/COMMENTS




-
——

i . ] :
. , T TNIAY
% \ 9 - d Ll &1 Q1) e ke .m.ﬂﬁ.bﬂg Q)
¢ ] v . 98 )L Pt 9k} 900l yued oo 09)) Y
| S 7Y 0P el 9 [e’ 1] Y9 ¢ L8] o] ont| 8
$§% i 79 | 7% B9 | 77 [#7T] 557 € o8| pgq| 77| Z
| || /79 N_w | 47 | 92T 1ot .:uww 748, [htol 9g) 9
Iy 0 ad oL T 5T [ghippes, | 257 [y D)
R ! W’ o - S B R YT
‘. qrmaldona pind 4 oAb lwwel
¥ /9P a8 LN 99 |h2INs0000 H /9L %9 09| H
=] b /9 | - g8 29 Y £ €87 sgw L8975l mﬂtﬁm oh | ¢
7 1 /2 A2 270 Y ] S T G R S
4 1 o9 a8  ls9 F7.. W 70000 TLE 82, | o] 4
. . \\ e €' 8¢l .. \N\
EFANL a7 & L9 84) | es 1| TWoLs T emd o | |
BH, . Teraov |paryssa) - | _ ]
| o | oo | | e VWﬂm (dwarer)) () (eupw)|  wEEAN
1 -ovA {ozy ‘Hwatep)] auaH | onnovaM | Oy | SOL INTOd
| and | SEINIVYTINAD. TINSSER SSLINO| ALIDOTAA| UEISH SV | XO0TD| @SIvIE| ISEAYL
: —7T—yomipms . ﬁ.mmﬂluﬂaﬁusﬂy&m
) Bsmwwmmxuﬁm | 4 w\w:oamwuwwm
. . | "~ 7 G g - ey .UWWﬂsa
b o | ; . o NI SHE\\V =440 - $3INVINOD mm
9-L Yo V¥ . . BONTIISIDNIUIBNIOND
S "~ /1 ‘ '
w\\ ‘AQ 2/ N Q\Q / N N‘ _. O




Wns/
AOVIAAY

||

I

— e
b
————

lm el =R ,._.II_ g ‘M\m.__, NS Y 3 1 =

| s I BELG33| oSt ke
Jo | 8 | ex| 87|81l 2@ v z¢8| 09| ot | +
oo 58 x| cvlem]iPYesp[ @] or |

[ 20 | aana | (s2) | temov |peryssa
WTONTAHT WIaH | vEiEn | s (d eatep) (wa) (sumat)| YIEHNN

| (ozily 'H e3Tep) avaH uﬁaﬁm SHLL AWNLL INTOL
mumaaaxmmzua gﬁé EUS.% VUSU qasavid| IEANIL

11 ”ﬂ_ M
.w QN i h 3 M\\\Q BON3IDS- o.ﬂﬂuwhﬂ%w mm

AU vg A -

.




N i . .. s/
(T 1 | kbl
$) J by a% 9T T\ [ Poood| b bco ﬂ@o » b ))

L1 R - 0ls Lo | )9 forer Pooo-o 972V 0 Joopo[r ey | Q1

oe|l J [hn ZE bJ| 97c |WC [pacO] €00 [k hok | b
oe § AN\ | 7" RS ) [O [BS [T905 [ 09 [#0[hss. | %
ocyl N3] A¥ OB [ Oc o heed I 3 o [iosn|Fos [
- oC b h bl Lo | == [&F Proo 0 [V [obeo| hrs |
by V[ 3% % 91 ST et 0 | S
Ty PSSP Shblbcs | s | £
Cc Th NER 30 | o-¢ [1oc 1000 |35 95k [foo]bos
Ce | Tk INE Y| oc [10c | oo [ Gwey, [0 =03 [ T
Be by Q|3 X0 | eclore| do| '8 fesdo T [ &
NS [ | Ak ol OO € [T P00 [T 668 [Cho] 097 | <
] [ 55 ~| 2 | 377 T3] 010p [STCBS [Ba[ oS _
A0 YIv] S o[> 3L N | 8] 0leoo [ELTEB [SRRO[ onc _
B, w | zama | (s5) [ temov |vexrseq] - N -
¥aIILd MIONIAHT R | uEIE | dous (d wyrep)| (W) (supe)|  wImIN
*ONA oz 'Heatep)] auan | onmovay | maL | DU INTOd
&e.m_! SEINLVAIARE LS DINSEMIY SOLINIO HALEN §WO | SO0I)| (HSIVIE] FSYIAVIL
V1 1504 ———— . v[a3pwmE ) 5 aogeredo
AT 2d . 3 0cH W8 - G
} xog dureg - : amssaly RPNg
T L
T/3 eqoad - am, Juejquy
h oo Ty we . o
) g~

Al F\.




. - unlllIJ T ~ - _. . , -
| MREHREL b fiol] ™ REHERINC S U B 197 | el
d_;f@\f_ q 7T
f%m,ﬁ Za|V |
oy — [t B [T Y] T%ﬂ .
9 BT [ [or 1%00'D |98 phto| 9| €1
BH,, (sz) | Teraov |pexysaal - ; .
WAL HovIS (d watep)|  (mA) (supw)|  w=FENN
‘oA {oas ‘Hugrep)) auan | eNIOvEl . | &L | SWIL INIOd
i STYNLVETANED . DINSSTIE SILINIO] ALIOOTIA| YRIEW S¥O | MOOT0| QESIVIZ| Fsuwaavay)
AVET IS0 . bueT eoad WHI Yow3s ) T L 203e19d)
AYTT DL __ ToymeYq OT220N % O Xowg oIy Uy
} xog dies - . § o8 Jejey __amssald oS A= " o3]S Isal
ToquNN Ie3TTd Ry Je3eu Tojeunieg - Bl BR 33rg
Tunzmnn.n.& - ) ..ozcu@uu: Qﬁﬁ.uﬁwﬁa ﬁiﬂl uetd
h o T e oo - | -
. ! ?U) H
) . gT8Y) =y . ‘ ?3& «r
ﬁ; . \.N\ 9 } _ . ﬁ\




&1 1166

ENGINEERING-SCIENCE, INC.

_ TRAIN RECOVERY SHEET A 76 BL0E
~ oate_//-2Z27 87 RUNE_Z__ METHOD_ZO5./
!
. y . .
‘ FacILITY AL - TYPE_Chromue
TECHNICIAN Zﬂ' . IMP.SOLUTION K& H(CO=

VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE

IMPINGER # ( i

IMPINGER # 2

IMPINGER §#

IMPINGER # 3 I“{ | ' -

DESCRIPTION

—. IMPINGER RINSE
)

?ﬁv_ﬁ ] _‘_— _Tm(g)'
SILICA GEL - e — |
(DESCRIPTION)

—
v

L 2) ysep /N B84/.4

FILTER$
(DESCRIPTION)

FIELD BLANKS

\/\
DISPOSITION/COMMENTS

—




e g e i AR

b R i e i AR e b i, AR Ay b e x
H T T " " .t e | K fx -
- ‘ - T
. . [T . . =
. . t - ) N ‘ - =
. . 3 - L ' * ' ! s 3 '
. } . . . f -5 = . v L .
N - . N - k4
\ ' )
. .
]
’
. . A . .
. . " to-
A} ) .
. r & .
T 3 . -
L Cn . o —— .
. v - ent : :
- T K - " e
(e - . 1 T - ° " :
-~ - . -
: - PR . an .
; . LA
N " ;
1
ll‘ l
. " -~
. . 5, ) .
L
. . . L] N -
L R
a - * )
- . -
\ o
) A "
' * ‘ - »
+ .
- L. - g " T ’
. i ) . . o . X - L L. .
. . St . A . o T
. . . — . 5 .
. -, Pl . .- LRI . .
" ! . . , . . . - i . -
. . . - - : T B
) " o -
. * . - v = [l . - . . ‘ . [ : *
. . . - . - B PR P e
- B . - ‘ L
. . s i . . - . e .
. - - - . -a ot . %
. ki ‘
L - -, P At ot r + - ’ ! T : -
A - - . . . . i o
. . - . . '
. . or .o » : + . . * . Fl
- S, . i, . .
- v - ., ' . ” L i




November 29, 1989

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

Attn: Rollie Rosario

JOB NO. 14226

WEST COAST
ANALYTICAL
SERVICE, INC.

ANALYTICAL CHEMISTS

L
A

LABORATORY REPORT

Samples Received: Nine (9) impinger solutions

Date Received: 11/22/89
Purchase order No: 9384-6085

The samples were analyzed as follows:

Sanples Analyzed

Nine (9) solutions

Nine (9) solutions

Analysis

Total Chromium by ICPFMS

Hexavalent Chromium

by EPA 7196/IC

Results
Table I

Table II

Page 1 of 3

o LGP

Michael sShelton
Senior Chemist

D.aJ. Northington, Ph.D.

Technical Director

9840 Alburtis Avenue = Santa Fe Springs, California 90670 # 213/948-2225




WEST COAST ANALYTICAL SERVICE, INC.

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

LABORATORY REPORT

IABLE I
S () 1
' etals H-vf WA

Sample ID Chromium Ranm Nus/ 1Y Ym*bg“”
891159 | 53 .
891160 : ND
891161 620 ———— g
891162 ND
891163 _ ND
891164 31
891165 ' 13 (D
891166 . 180
891167 ND
Detection Limit 0 —o— 0

ND=Not Detected

Date Analyzed: 11-28-8%

Page 2 of 3




R
WEST COAST ANALYTICAL SERVICE, INC.

. ENGINEERING SCIENCE Job # 14226

Mr. Recllie Rosario November 29, 1989

LABORATORY REPORT
TABLE II
Parts Per Billion (ug/L)

Sample ID exavalent Chro 7 3.93 L M
y 891159 49

891160 1.5

891161 550 — £

891162 0.49

891163 . 0.13

891164 0.07

891165 0.30 ot

891166 2.9 27
. 891167 0.07

Detection Limit 0.01 — 1,0

Date Analyzed: 11-28-89

Page 3 cf 3




December 18, 1989

|

ENGINEERING SCIENCE : WEST COAST

Pasadena, CA 51103 ggﬁg‘%%
Attn: Rollie Rosario -

AMALYTICAL CUVIN L

275
JOB NO. 14287

LABORATORY REPORT

”‘%\l

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:

Samples Apnalyzed Analysis Results
Two (2) liquids Total Chromium by ICPMS Table I
Two (2) liquids Hexavalent Chromium
_ by EPA 7196/IC Table II
IABLE I
Parts Per Billion (ug/L)
Total Metals
Sample ID Chromium
891161 610 7
891166 180 ~.
Detection Limit 10/
Date Analyzed: 12-5-89 Page 1 of 2

Michael Shelton

D.{]§. Northington, Ph.D.
Senior Chemist

" Technical Director

9840 Alburtis Avenue ® Santa Fe Springs, California 90670 e 213/948.2225 e FAY 213/948-5850




WEST COAST ANALYTICAL SERVICE, INC.

ENGINEERING SCIENCE

C Job # 14287
Mr. Rollie Rosario

December 18,

1989

LABORATORY REPORT

IABLE II
Parts Per Billion (ug/L)
Sample ID Hexavalent Chromium
. T4

891161 620

891166 6.3 7
Detection Limit 1

Page 2 of 2
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(%) (). (T +460)

= METER BOX CALIBRATION HISTORY

Date Last Calibration /a,/é,g_z

(Va) (B, +aH/13.6) (v + 460) '

AH of Calibration @ /'j/qu

Yi of Calibration y) 21‘{
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ENGINEERING SCIENCE
Pasadena, California

POST TEST METER BOX CALIBRATTON WORK SHEET

Meter Bax No. E“;'[’/

WW ®) - Zg:é?

<«

Project No. -0t o

mtelé'z '56

AERM .7 @ ﬂ;{— lndstirglx_a'9.7

7//. 783 42/ 217 @@

at\eaore

2

/4878

63%094

o

| ©4/.343

22! 2‘?’-"

) (B) (Ty + 460)

¥

(V4) (B, +aH/13.6) (Iv + 460)
METER BOX CALIBRATION HISTORY

Date last Calibration

G -6-89

AH of Calibration @

<O

be1.%3| ¢z _ /2,37
3 762, 0701676./9 GO | PO /850
aseolmny | Go

Yi of Calibration 0.9
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ENGINEERING SCIENCE
Fasadena, California

FOST TEST METER BOX CALIBRATION WORK SHEET

Meter Bax No. g i g : Date //"'27‘87
Eroject No. Jpe SERm 55, BAsting ¥ ) oo/

L %) (B) (Ty + 460)
(Va) (R, +4H/13.6) (IW + 460)
METER BOX CALIBRATION HISTORY

Y{ =

Date last Calibration 10-12-44 Calibmtedbyz,é

oH of Calibration @ 9 v Yi of Calibration/ gg/




ENGCGINEERING SCIENCE
" Pasadena, California

POST—-TEST METER BOX
CALIBRATION WORKSHEET

uetermuo.m‘ls

Date /.- I-55

Box Operator

S

wdcm(h)gz‘cé Mabient Tevp 7/ /;3 Published Y /, 5/

Project No. , 4

LWAa94

02

4B Rm s @ /ot

O4L, 774

Vacuum Ran os Calibration
<~ = Operator Init.

.k

060995

7/

9.995¢ |

y6.22/

060 795 |

Final |65' 7.0 e!A 074,955

7 73 o' 11067
Net 3.928 |/3.9¢0 | 57 3 1049
Initial 14657 -0\ o74 955 57 | 93 [/10'50

ate Last Calibration. /=12~ 49

AH of Calibration @ 74/

Calibrated bY 4 ssecrer

¥y of Calibration J.07
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P.274

|+ WDEC B4 '35 16100 MEST CORST ANALYTICAL SERVICE PRELIMINARY DRAFT

-

| | SUBJECT TO CHANGE
Novenmber 29, 1988
g ;
ENGINEERING SCIENCE
75 N. Palr Oaks Ava.
Pasadena, CA 91103
Attn: Rollie Rosario

JOB NO. 14226 A

LABORATORY REPORT

Samples Received: Nine (9) impinger sclutions
Dats Received: 11/22/89
Purchase crder No: 9384-6085

The samples were analyzed as follows:

Samplas Analyzed Analvais Results
Nine (9) solutions Total Chromium by ICPHQ Table I

Nine (9) solutions Haxavalant Chromium

~ by EPA 7196/IC Table II

Page 1 of 3

Michael Shelton
Senior Cheamigt

D. J. Northington, Ph.D.
Technical Dirsctor




DEC ©4 ’89 16:00 WEST CORST ANALYTICAL SERVICE

- | . SUBJECT TO CHANGE
| WEST COAST ANALYTICAL SERVICE, INC.
ENGINEERING SCIENCE | | Job # 14226
Mr. Rollie Rosario November 29, 1989

e it s i N i BRI

LABORATORY REPORT

TABLE I
Bartg Per Billion (ug/L)
Iotal Metals
Sapple IR Chromium
891159 53 ~
891160 ND .~
891161 620
891162 ND
891163 _ ND
891164 _ 31.7
891165 13 7
891166 180 /
891167 ND
Detaction Limit 10 — v//

ND-Not Deteacted
Date Analyzed: 11-28-89

Page 2 of 3

~
R -1 ~s L3 B -~




DEC @4 ’'89 16:@1 WEST COAST ANALYTICAL SERVICE

P.4-4

T AELTINARY DRAFT
SUBJECT TO CHANGE
WEST COAST ANALYTICAL SERVICE, INC.
™ ENGINEERING SCIENCE Job # 14226
" Mr, Rollie Rosario November 29, 1989
LABORATORY REPORT
IABLE II
, Barts Per Billion (ua/L)
Hex C
: ' 49 5 e Cp
__5_31153 s - 52 12.5%
116 1.5 7
891161 ssg o~ = SZe 787 % Hey
891162 0.49 ¢ave A
- 891163 0.13 .~ 02 ©.02% Hey
- ~gorTes R ¥
. -3z -
891166 3.0 S5 27Y 227 1 Her Cr
891167 0.07 -~ re
Detection Limit o.0r — .,
Date Analyzed: 11-28-89
Page 3 of 3
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ToTAL PAGES _LEM)  PROPOSAL/PROJECT No. W OGQ) pate: _JY-I-§¢
FrOM: __RALLIE A, OFFICE No. ___ 401
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5 Team Leader: .
Client: VA
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Address: iy L s
City: ' State: 2ip:
Contact Person: Nfi’:u m.,_, Nk Telephone: ( -"““\}\\ :
Agency: Compliance Test: [yes]' [no]
Applicable Rules/Regulations: ‘
SOURCE DESCRIPTION
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Stack Temp (deg F): ' Moisture Content (%): |
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Departure from ES: Arrival at Site: Ulaig AT Ny
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