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SUMMARY INFORMATION
REPORT OF AIR POLLUTION SOURCE TESTING
AT DOUGLAS AIRCRAFT COMPANY

Source Owner: Douglas Aircraft Company
19503 S. Normandie Ave.
Torrance, CA. 90502

Source Location: Douglas Aircraft Company
19503 S. Normandie Ave.
Torrance, CA 90502

Contact: Mr. Jerry Topp
Douglas Aircraft Company
Telephone: 213-533-6755

Source Description: Tank 195 and Tank 245 Scrubber
Inlet and Outlet

Source Testing

Contractor: Engineering-Science, Inc.

75 N. Fair Oaks Ave.
Pasadena, CA 91103

Contact: Mr. Bryan Lee
Telephone: 818-440-60400r
Mr. Cottone
Telephone: 818-440-6030




REPORT OF AIR POLLUTION SOURCE TESTING
AT THE DOUGLAS AIRCRAFT COMPANY
TORRANCE, CALIFORNIA

INTRODUCTION

Engineering-Science (ES), Pasadena, California, conducted air pollution
Source 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

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 (CO») and oxygen (O5) 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.
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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 was consisted of four impingers connected in series with
ground glass leak-free fittings. The first two impingers were charged with 100 ml of
g,ozﬁggggg (sodium bicarbinate). 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 Testing Ouality A
Prior to and at the conclusion of the field sampling, the meter box, dry gas

meter, and orifice were calibrated 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.
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WET IMPINGEMENT SAMPLING TRAIN
FOR CHROMIUM

1. Sampiing Probe

2. impinger (Dust Concentration Sampier)
3. lce Bath Container

4. Dry Fiiter Teflon backed by glass fiber

5. Vacuum Gage (026 in. Hg)

6. Ory Gas Meter (temperature~compensated)
7. Vacuum Pump

8. Vaive to Control Gas Flow Rate

9. 40Qg Silica Gel

Impinger Solutions: 0.1N sodium hydroxide

ENGINEERING~-SCIENCE




Exhaust gas, filter,dry 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.

Laboratory Quality Assurance

The filter drydown weights were obtained using a Sar-torius Model 2003
digital analytical balance. Prior to conducting any weighings 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 of <50%. All dry down and filter samples were conditioned and
desiccated before weighing and a constant weight was defined as_+0.5 mg between
consecutive weighings with an elapsed time between weighings 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.

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

Sample Custody
A specific Chain-of-Custody procedure was used for this project. The
elements of this procedure include:
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Train component identification
Sample identification

Sample labels

Documentation

Chain of custody forms

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

L

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

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

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

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.

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, 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.

RESULTS

The results of the testing program are summarized in Tables 1 through 3.
Additional supporting data are located in the Appendix.

Table 1 summarizes the flow data from the inlet and the outlet of all tested
scrubbers. Table 2 shows the ampere-hr rate for the process.

Table 3 summarizes the chromium emissions from the tank 195 and tank 245,
and Table 4 shows the scrubber removal efficiency at each tank.




TABLE 1
SUMMARY OF SCRUBBER EXHAUST FLOW DATA
AT TANK NO. 195 AND TANK NO. 245
Dm_i_glas Aircraft Company
orrance, California

April 12 and 13, 1989

Tank 195 Tank 245
Parameters Inlet Outlet Inlet Outlet
Stack Temp (deg F) 72 68 69 65
Stack Diameter (in) 36"x38" 38"%30" 46 46
Moisture (%) 1.5 1.8 1.5 2.0
Molecular Wt. 28.8 28.8 28.8 28.8
Velocity (ft/sec) 39.2 43.4 378 392
Flow '
ACFM 22,327 20,614 26,165 27,168

DSCFM 21,174 19,886 25,018 25,641




TABLE 2

SUMMARY OF PROCESS DATA

TANK 195 AND TANK 245

Douglas Aircraft Company
T%]rrance, Califormg

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 1431 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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TABLE 4

SUMMARY OF SCRUBBER REMOVAL EFFICIENCY OF TOTAL

AND HEXAVALENT CHROMIUM EMISSIONS

TANK NO.195 AND TANK NO.245
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APPENDIX A
COMPUTER PRINTOUT FOR DETAIL DATA
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Engineering-Science,

Plant:
Soutrce:

Date:
Run:

Standard Temp

STACK LE
STACK WI

OXYGEN C

CARBON DIOXIDE CONTENT
MOISTURE CONTENT
ETACK TEMPERATURE

Pasadena,

California

DOUGLAS AIRCRAFT COMPANY

TANK 195 SCRUBBER INLET

4-12-89
1

= 60 deg F

Standard Press =

NGTH
DTH

ONTENT

(inches)
(inches)

STARCK CROSS-SECTIONAL AREA
BAROMETRIC PRESSURE

(%)

(deg F)

STACK STATIC PRESSURE (inches

DRY

PITOT TUBE CORRECTION
(ft per sec)
EXHAUST GAS FLOW RATE
EXHAUST GAS FLOW RATE

VELOCITY

DRY GAS
DRY GAS
DRY GAS
DRY GAS
AVERAGE
TOTAL RU
NGZZILE D
ISORINET

MCISTURE RECOVERED
FROM NOZ.,
PFARTICULATE FROM FILTER

FPARTIC.

FRCORT HALF

STACK GAS MOLECULAR WEIGHT
VELOCITY PRESSURE

(sq feet)
{inches Hg}

water)

rt inches water)

FACTOR

(ACFM)
({DSCFEFM)

VOLUME SAMPLED (DCF)

VOLUME SAMPLED
METER TEMPERATURE
METER GAMMA
ORIFICE PRESSURE

N TIME
IAMETER
IC (%)

(DSCF)

{inches)

{deg F) -

(inches water)

o ———— R W M R W e e Ew

(misg)
FROBE & WASHES

(mg)

{mg)

{gr/DSCF)
(gr /ACF)
{lb/hr)
{gr /DSCF)
{gr /ACF}
(1b/hr)

29.92

36.00
38.00
S.50
29.62
20.9
0.0
1.5

72
-2.10
28.84
0.69
0.84
29.17
22,327
21,17?

139.988
124.443
i01
0.97
1.71
iso
0.250
91.0

40.20
1.00
1.00

0.00G2
0.0002
0.05
0.0002
0.0002
C.05

in Hg




Engineering~Science, Pagadena, California

Elant: DOUGLAS AIRCRAFT COMPANY

Source: TANK 195 SCRUBBER OUTLET

Date: 4-12-89

Run: 1

Standard Temp = 60 deg F Standard Press = 29.82 in Hg
|~

FLOW DATA

STACK LENGTH (inches) 38.00
STACK WIDTH (inches) 30.00
STACK CROSS-SECTIONAL AREA {sg feet) 7.92
BAROMETRIC PRESSURE (inches Hg) 29.62
OXYGEN CONTENT (%) 20.9
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.8
STACK TEMPERATURE (deg F) 68
STACK STATIC PRESSURE {inches water) 3.20
BRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (5g rt inches water) 0.77
PITOT TUBE CORRECTION FACTOR 0.84
VELOCITY (ft per sec) 43.40
EXHAUST GAS FLOW RATE (ACFM) : 20,614
EXHAUST GAS FLOW RATE (DSCFM}) . 19,886

- A e e e T e ow w w—ww

- e W s e Y A A A S Em am A e W

DRY GAS VOLUME SAMPLED (DCF) 162.002
DRY GAS VOLUME SAMPLED (DSCF) 153.390
DRY GAS METER TEMPERATURE (deg F) 99
DRY GAS METER GAMMA 1.08
AVERAGE ORIFICE PRESSURE (inches water) 2.28
TOTAL RUN TIME (min) 180
HCZZLE DIRMETER {inches) 0.250
ISOKINETIC (%) 898.5

- WD Nk b Em e e e W e e W

MOISTURE RECOVERED (mls) 60.40
PARTIC. FROM NOZ., PROBE & WASHES (mg) 1.00
PARTICULATE FROM FILTER {(mg) 1.00

- r R AR s e W WS e A e e

FRONT HALF (gr/DSCF) 0.0002
(gr /ACF) 0.0002
(lb/hr) 0.03
TOTAL (gr /DSCF) 0.0002
(gr /ACF) c.0002

{lb/hr) 0.03




Engineering-Science, Pasadena, California

Plant: - DOGLAS AIRCRAFT COMPANY

Source: TANK 244/245 INLET

Date: 4-13-89

Run: 1

Standard Temp = 60 deg F Standard Press = 29,92 in Hg

FLOW DATA

STACK DIAMETER (inches) 46.00
STACK CROSS-SECTIONAL AREA. (sg feet) 11.54
BAROMETRIC PRESSURE (inches Hg) 29.47
OXYGEN CONTENT (%) 20.¢
CARBON DIOXIDE TONTENT (%) 0.0
MGISTURE CONTENT (%) 1.5
STACK TEMPERATURE (deg F) 69
STACK STATIC PRESSURE (inches water) 1.10
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.67
PITOT TUBE CORRECTION FACTOCR 0.54
YELOCITY (ft per sec) 27.79
EXHAUST GAS FLOW RATE (ACFM) 26,155
EYHEAUST GAS FLOW RATE (DSCFM) 25,018

N L L L

DRY GAS VOLUME SAMPLED (DCF) 146.206
ZRY GAS VOLUME SAMPLED (DSCF) 146.7;3r/
DRY GAS METER TEMPERATURE (deg F) g9
DRY GAS METER GAMMA 1.07
AVERAGE ORIFICE PRESSURE (inches water) 1.7¢
TOTAL RUN TIME (min) 180
NOZZLE DIAMETER (inches) 0.252
ISOKINETIC (%) i0B.6

MOISTURE RECOVERED (mls) 48.50
PARYT C. FROM NOZ., PROBE & WASHES (mg) 1.00
TARTICULATE FROM FILTER (mg) 1.00

FRONT HALF (gr /DSCF) . 0.0002
{er/ACF) 0.0002
{lb/hr) 0.05
TOTAL {gr/DSCF) 0.0002
{gr /ACF) 0.0002

{lb/hr) 0.08

-



Engineering-Sclence, Pasadena, Califcornia

Plant: DOUGLAS AIRCRAFT COMEPANY

Source: TANK 244/245 SCRUBBER OUTLET

Date: 4-13-89

Run: 1

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

FLOW DATA

STACK DIAMETER (inches) 46.00
STACK CROSS-SECTIONAL AREA (=g feet) 11.5¢4
BAROMETRIC PRESSURE (inches Hg) 29.47
OXYGEN CONTENT (%) 20.9
CARECON DIOXIDE CONTENT (%) 0.0
MGISTURE CONTENT (%) 2.0
STACK TEMPERATURE {(deg F) 65
STACK STATIC PRESSURE {inches water)} -5.00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELGCZITY PRESSURE {(sg rt inches water) 0.69
PITOT TUBE CORRECTION FACTOR 0.84
VELOCITY (ft per sec) 39.24
EAHAUST GAS FLOW RATE (ACFM) 27,168
EXRAUST GAS FLOW RATE (DSCFM) 25,641

SAMPLING DATA

JRY GAS VOLUME SAMFLED (DCF) 148.59¢
DRY GAS VOLUME SAMPLED (DSCF) 125.306
ORY GAS METER TEMPERATURE (deg F) 89
DRY GAS METER GAMMA 0.97
AVERAGE ORIFICE PRESSURE (inches water) 1.73
TOTAL RUN TIME (min) 180
NOZZLE DIAMETER (inches) 0.250
ISOKINETIC (%) 29.3

MOISTURE RECOVERED (mls) 66.50
PARTIC. FROM NOZ., PROBE & WASHES (mg) 1.00
PARTICULATE FROM FILTER (mg) 1.0C

- AN R PE e e e o ow Em owm w

FRONT HALF (gr/DESCF) , 0.0002
' (gr /ACF) 0.0002
{lb/hr) 0.05

TOTAL (gr /DSCF) 0.0002
{gr /ACF) 0.0002

(1b/hr) 0.05







-

320D ST 303 T4 IBVL 3IB0J

By *up T 8 Wi, = eqwy Yeol I80L 3804 | 3¢ X, @f X008y Yee] 303 fd 368391
i .77 dy eousaegey |’ . BH *ur “S) 8 w30 J 7 = e3wy ywer 3s301d
V7" Buy3les xog ae3wey . 4% . {8)10qunN 19371714
79 6 ¢ uuued I930H B = [ T (®a) evanssaag oyieas
R Ioj3ord O o~ L~ T3 L aANSLIIJ OjNIAWoaRd
] KW .w%\ Oy ao3oH O OO lw\ L 2L , ousw.suomau.n 3ud yquy
(ZZ % o __Cudzj 3o xoa 1930W : . U 737 ameasdo
N/8 3nopeoy °duvy I am\ / w Isquny uny

2 s ‘oImlejoy pownssy R Ao - XAY S 8d&y eyduweg -
v 22/ *g°1 ®1220N _ ot ~ JA[VL 5.7 J L uoriesoq buyidues
*ON °*Q°I oqnl 303 Td . 5,5 —c/— 7 @3 eg
< ed&J pue y3buet eqoad T30 et/ Jueryd

—

30 orjvueyos

Loy = ruafS o —*|0! e, 1L S0 3L 6Er Wwadg/ .
"7 g P WSTIW TIept 7
‘ 24 | I Hhe LT Ui | (% @ J9p 0pchs /7 5
7 ¢ <{a/ 3Z 171 | 7 T B2 -0 [P 24 7 7
" - ~ | 11 b3t |harl 7 3
15 T S [ Y| o7 [ 650 | YC 7 [l t9e [I287 7 T
7 e a7 L | (7 FRE WA AT B A 7
) i \wwﬁ “od olbs “TUE |SRET 7
14 T cd/ (2 w.\ eh ] T p g Td7FIC |pEel 7 T
¥ £ / 174 T A7 9770 | I APE | 3287 _ 7 . 1~
L5 < 27 T2 | 17 |ACY SET | Ae% ¢l 7 £
Nﬂw TN 5172 g | 7| L7, LY 0 |7 138 [LoE7 7 T
%4 N = 22 CLIG N 1.9L7 170377 RROIAY TH3C7 7 /
R, ) ] L Twm SeC [ I 7
74 /2 24/ /& 271 (o7 A cd | U )¢ T 7 =
NEg 72 S3/ 70, | QC| 57| T3 7 [t g<&| ac<] 7 A
y7 ) Jd/ L /el gl 53 7@ warey bl 7 s
WW \ 77 \\mwx\ mp \ M 10°C mM_.Q 135, €75 [ oe</ 7 =
B i ¥ Lo & a9 ALY ol AN /
o N D ] Had IS 13 MY
1\ 22 ) | 77 N 74 <ol 97 v/ 1 b 1767060 Qac7 7 K R
b2 7 5 T o/ —~C, | /' C PO [ LAC b /20 7 A >
¥4 T / AN o lvelcoc| Lyo LA Ge <A77 7 <
§4 7 A b To [ e'C 1L 1" 577 1[5 )] se /7 <
fd 4 / [ 1< =L | € Cl 37 C 1 170 /RS T A7 7 7
Ao do °*dudL|by *uy 3no uy " do |Ten3OoV|paayseg| oO“H °uy 33 AJ: (39010 / (upm) Ioquny
+dusy | 203TFa |wnnoealas (1 Un)|de ¢ Ua)| (%2)| O%H cut (HV) |(®av) peen| Buypven |anoy-pz)/ autod
aebuyd]| *dway, xog| dung 3eT3IN0 JoTuUl sduay| TerIuUeaenlzTa £y y00T0A |2039KH B8R ouyl / Buirdues|esaaaeay
-ur otduesg *duel, I838W 8eH Ai1g |Yoels ““sa1gd 9O7FTI0 . oot/
Spotad SWHD oy 07 (5E= A
= _NOWYD W] IVBID IBNVL 3 BOA anofe] jujod @siIvARI} se3nuyy  KLaead e3wg 119 pioday pue peay

YOOYD Xeo] JeSI0 3ISeI0Id

| AR |

i\m.




\b\ =msiop

¢ bb 39 L€ Lg[ @ Sl qww ag, :
el 1™ Ledties 1acd; 7
) W %4 ) €T TGT B [ s 70 |[d°)y {Icn/ 7 3
Y 9 7 <] 91 C 11p Cl h3 U T3 hss <77 7 7
187 2 0/ S 7€ [1e"C 90 Wi |2on) T 3
{ 3’ X ) aq/ A7 AC | 36 € A% CaAs \agss 7 c
77 A\ ay7 STt (LY 1Tz 0 [T |3her 7 ,
: _ . - | aaays M L D 1 T Y S TV T A
"% A €47 BT TE LGV 3570, |57t |ZCE7 7 3
3 c o 29 1</ | L/ e 570 |Tcd/g]tcel 7 3
72 S [9F I &/ . 25 Y m.ﬂmm L YAYAN £
45 Z 7 G212 — IR Ll —
Sa/ 9 ' ’ £’ “ib; / :
. / _ © —p . {494 967 .Ww.ﬂ\ /
S -/ A Y 2 Olo7 A /3 3 L A S W 3 - Y, KL A
fw%m [ . P/ AN N 37 |93°035 | 3E¢7 7 A v
| Z7 4o/ B9 L7/ 1L 7 Y . g :
97~ N/ a7 39 | A7 271 e 0 <
A v ]/ 89 | "L/ | 6477 TH 0 / !
K o = 177 _fted
: WW / Z a/ 4y 1| 6 CL L0 dio S
. £ \/ W W_QN %N ﬁww. [V Q8 Y {9 pp | &H 7 A
| ! S U | Tglte VI AKX C
WIF s i 74 Sl LT g7 ey 172 7870 7 T
79 A W Vi L7 <P IT® _TJo IR/ 7
"do 3, *dusy]bu -uy ano uy " de |remyov]paiyseal oW ‘uy 33 (A)| (0012 / (utw) | asqunn
~duay, | ze3Tya |wnmoenla. (1 Wr)|de ( ¥z)| (%1)|To%H cut (WV) |(%av) pesu| Buypeeu |imou-pz)/ ‘ewrs | autod
Jebugd| *dual, xog| dung 3erano 3otul *dwusl| TerIUeIelIIA £y oo1en |3939N sED swyl / bujrdueg]asiaaeay]
-uy a1dueg *dual 19354 sevH Li1g |xoeas|°*seiad @073 TIO , Yoot/
. .Tm St w —o\ $whirag | .Q%-m =
= XOOYD yeIT IPSI0 IBAL 3804 Jnode] jujod 98I19ARI1Y gajnuyH /[, AIeam ejuq [T¢ Piosey pue peay
_ YoBYD YeFT 0314 I8WL 360g 3o ojieweyps Yo9YD Yewr] 3BHIQ 353014
by °ug 9 WO /= @39y Xeo] 36805 3804 .@m < ¢ NoBYD YedT 3031 §d 3I69121d
VAV dg souszejey | ~ ¥ by *uy 37 @ wjo 77/ = 03By XRo] 3691914
/] ) Buy33zes xog Io3uey (8)aequny 123114
N WUy I1030H <t F (%a) eansssag or3e3ds
NG I030ud O L, 09T -7 9L 9Ines01g OyX)oWOICLE
- L3 /L7 ®uy aejen SRR JU eameiadwal juayquy
(¢ & 2 | yd2] 3equnN xog 1e36H 35 o AV /7 1J aoeasdo
N/§ 3Inopesy *due] 0 O [ ¥ Iaquny uny
5 A ‘2IN38YON pounssy ~rnatl) 28y ) od&y atdues
) Wit *@*I ©[ZZON , 1 /L pa2 at S g5t e A7 uoyeoon buytdues
A% *ON *G°T oqny 30| | VS v~ <7- 2 . — a3eq
L odf] pue y3bueq eqoiag T oI = Yy .\T. )y I Jueld
. . - u VIv¥a 47374 | '
- . /A Q‘ .




- 5794 = oS0y .
< S M R b5 750 o s5oL Taid / It
! . [¢]'Z 19 [ QK L o7 1ah 0 b Yoy 217/ / 2
—Z J AL WlaC |95 ] 250 (300 (AE7 7 A
N =Y Y 5 R AL LS | [pae) | jof/ [/ ¥
L\ 7 7 LG e 1 Je | e 3) V5377 sy [/ L
— 7717 1% LI 20 [ 4J 0 | 3¢ g |33 LT 7 )
A i) 3l % D)1 0 | bl KR i KU 2
W A ST =7 [ 977 | 1 ¢ | /0L 7607
\ 1l 7 27 39 | — 7] 77 to | K717l 7 T
5 37 1 <7 [ S 7 120 1163777 <
7 J 7] OS¢ 977 |, (€7 a0l A? | 0/17 7 i i)
/ -/ _ .| ol Uhg pond 7
] a2 A 1.9 By | ed 'V ACV (v 'Y [dod/ / STl
WS N~ T & SIVL T g | sS¢'d B3 Le /s 7 /
~ W = & S 1 ed7 bl P c<pal 7 a7
N\ > ‘57 JIE Lo [l W ee N\ rca/ [/ L%
\ % o SV A7 LY 9tV |M..mﬂﬁ el 7/ 3
‘| &/ lnhH% 57 1 5 | LAY Ly U 1T/ 757197 al / ¢
177 —Ts L A corC | 35°d Lo w7, b_\Q\ / Z
i a7 53 QC | 943 R \rr 107 /A 2
s 127 /15 69 | Ji¢ 1602 ! 23 €l) \ 59 1 A
157 A L 0 S o 2000 M2 S5t 7 C
177 A3 IS5 B %A K2 A XA BT ] =
. o7V | 97 e 1 ol | 7¢ | &Cs| <8 & S RM Jcov. 7 7 (Y}
.mw\ d, *duwal|by °*up ano ur do |Tvm3ov|poxveeqg| oO°H ‘uy 33 ( 3 (%0010 / (uyw) Ioquny
‘dudy | ae31ra |wnmomala, (1 W) |ae (" T85)| (S1)| O%H -uF (H9) |(®av) pwen| Butpesy [anou-pz)/ ‘ewrs | aujos
aebuyd| *duweg, xog| dung 39TIN0O 3Ietul *dJusy| [eRIuezeizyd | A3 1ootep |ae30H sed emyl, / bujrdues|eszasea]
-uy atduwg *dua] 1018 8ED AxQ [)owis|°EB0a3d 9OFITIO , Noot1d/
S wiwe S \ iy €67 2/ = W) LL°€ = Z N1 2017 G st =/
- Yoeyd Ye¥] 610 IBAL 3 BOJ u:o.anq juyod onuguuﬁ.\“ 7 BeAMUFH  A29A3 w3vq TTY piooey pue peay
_ Y39YD YW J0ITL ISVL I60d Jo ojjvmatpg Nz~ yoayd yee] IVEI0 IEI] 014
by cuy 8 Wy = 93WY XV IEAL 3 8od ¥oeyd YeeT 303 Fd 16893914
. T 7Y dyg esousiejyoy 3 \ g B *uy </ @8 w3Ja)UF57 = 93wy Yeo] 380391d
\\.\ L mw.ﬂuom xog Jejwel - - N [ {8)aequny I183TTa
v {0/ waued I030H ’ e v& L€ —~ (¥a) eansseag orie3s
XA xo3003 D mn\ 2INEB0Iq OJI}vWOIeY
i L/ ®yy ae3en REYA eamuapdwal 3usyquy
A .mvﬁ 4 2 [¢d2} 3IequoN xog 1030H AM /2 aomeaado
. N/s anopesy °*dwsl /K aequny uny
) s ‘9IN38TON powNssy T2 AY S adiy, etdues
. Y/ *Q*I eTZ20N U YAe s pnc A2/ uopaeso buyidues
%7 *ON *Q°1 eqnl 303 1d EEEYENE:S 83eqQ
| P 5 odL), puw huog !.._ou...u. . | . ) T v g g, r..ﬁ \UTQ juetd
- oD 2, LS & - Ya :




/
. /
/
/
/
/
J4h /
/ _ 7/
. / .
/
. /
/ s /
/ /
s F
™ /
' ] /
\ 7
/
7
\ TR b7 7¢7 T 0 [ 738 I [5wuidag7 7
, . ~— ) —7
- / d | P I'FRZAv AN .
7Y 171 (AL - | *€’ IJ°7 | 235 ¢ Nervelgee] T K4
do do *dual|By °uy ano uy do |Tenjov|pexyseq| o“H *uy 33 .!3 (y201> / (uypua) asqunN
*dwag, | a037¥d funnoesla, (1 Ta)|de ( ®1)| (1)) O°H ‘uf (HV) |(®aVy) pwen mc«uqom anoy-pz)/ ‘suyl | 3utod
aebuyd] *dua], xog| dung 3I9TINO 3oTuUI *duwaj,| TvrIveaslsIa £3 yoo1eA |x939H Sen swyl / Bujrdueg|esasaeay
-u1 a7duesg +*duol J930W4 6vD AxQg |yoe3s|*eead #OFITIO . oot/

- YoeYyD Yew] VB0 3ILAL 3604
¥OOYD YWST 303 Td ISOL IS0d
7T = o3@y YO 3I86L 3804
dg eocusasjoy
fuy313es xog Jojwejy
wuuoen I9JOH

103003 D
Ouy aoaen
Ioquny Xog 1939H-
N/s 3nopesy °duog
8% ‘eanysyoy pounssy
*a*I oTZ2Z0N

*ON *Q°*1 oqnL 303 ¥4
ed&l puev y3buel eoqoiaa

by cuy 8 ®J0

Inode] Jujoqd ©BIBARAL

803NUTH Axeag ejeq [1e paodsy pue peay

Jo oyavmweyosg

¥O0UD Ywo] I¥S10 3833014

6y ~uy

0 wjo

¥OOUD Yee] 303 ¥d I189301g
= B3VY YOO 3I89191d

(8)aoquny 133174

/ (%4) sinesaig orIels

INBEIg 9}IIdWCIEq

eamueaadwa], Jus yquy

aomeasdp

| aequiny uny

2dL], o1dues

AACL5AC A/ uoyreno] buytdues

7,3 -

/- D 238Q

VANl L :

s 2 412

uﬁxmw juerd




Xo8yD XweT 303Fd ISVL 3I60d

Jo ojIvuelPs

F 09 = rmypsiop o
1 3 2 -2 I AL A s el 7 __ ‘
e 1 ! 37 QI (7T ¥V pp@ Tbges PPecs  / ar
| —C AN EN ﬁB_Q [37e¢S {37¢7 1 2
7K “K Yy T o€ 337 %537 ¢3¢ [@7¢7 T - 7
4 4 i i) 59 | b7 | 647 | 22 ¢ [ br5 l9gt/ [ v
7 M _ Q4 71581 ¢£5°¢ -p " €7 T3l /7 7
o Lm . X7 | JY7 Inﬁm “ mu M4 LCG07 |Aan 7 4§
/ 1\ [ 391 X7 IHhs 250 20700 17t [ N
/ T 8. ST 19T (p77 | 3p 0 | dbvlsc 7 1%
/- % b 47 10"/ LU <€ 0 [eeibp|oec/rs [ C
/[ ~—T g - A9 | L°C L9 1, u\m.;mw A3 Eon | T/ T ]
! d b.IU ) Jil /
a < YA P23 c7 | gc a0 a0 1< Wrloojl 7 i)
o - lH D [ ¢ Fe+0 1T . C 21501 7 It
\ € b o7 /57 | An @ |Lh )7 ol _7 3
N 26 D917 1 94 A 3C6 7 ) U / 5
< 1e ST\ LT [ 727 T 23 2| 8c ol 7 z
— 16 IS AV ETYA t 70 - 1 0< a7 7 i
—< {2 A9 16/ ] ¢06/ /73 ¥ [N 7A RN 7
/ < ) £5 DY 4T |t/ />0 |aceep|Hodl 7 )
/[ - F4Fi DIV ST 3¢7 L7 0 |% G2 50 [/ %
= mm L7197 |37 y K AN I Y -
2 X- bW 27 5C /7 107 60 7 i
N /e —C 14 AR NANVANA! ’ bl / ] v
de de ‘dqualBu *uy ano ug do |1en3ov|paiyseq 33 ( A)| (o012 / (upa) | zequnn
‘dwey | 303713 |wonoeald,s (C Tx}|de ( *m)| (5E)| OFH uF (HV) Batpeeu |anou—pz)/ ‘eurs | 3utod
aebutd| *dusy xog| dung 3TN0 JeTul sdusl,| TerIUeaeIZ¥a | A3 TOOTOA |IOISH 8ED ouy] / buyrdues]esivael]
. =ax o1dueg *dual I030W BeH AIJ |YOWIE| *801d #DIJTI0 . o001/
Sutnt 8/ 6/ sing = wny IE= A [ 3b =0 Aoty
= T Yoeyd W] JWBID VAL I604 anoke] juyod 9BIBARIL BO3TUTH T Kaeag e3wg [TV PI029Y pue peay

Xo9yD Yeo] IVBI0 IFVIBId

by *upr @ wMIO T = 93BN YU IBOL 80 ¥OOYD e 303d 1593214
: 'WaYi — dy soueisyey _ bH suy S/ 8 WID /) = 03wy Yeo] 31803213
Vel buy3ijes xog 103ReH l - . (8)3oqUny 193773
.5 26D, wuuey 310304 . 9-< (%4) eanesaag o13els
Ad 7 I030ud O 4 LA L INSBOIJ OFIIOUWOIERG
7C 77 v aejen 7 D “eamyaedwal Jus fquy
TTT G T T 2eann xoa 1e3eH ZW 7 TZ 3aessdo
- N/8 Inopeey *duwel |y ;e @ \\ /£ 1equoy uny
) % ‘9INISJOH pounssy , L el edAL atduwes
L D *Q*I O12ZON ) L] | BIpTT sac/prc 371 uvojjaeso] Buyrdues
“+ON *G°I °anL 3031 J il Ty - S/~ 77 aleg
P .Q edf), pue y3buet eqoid o | S- 2 o :m\n JV Jueld
W - ¥ L1}y . / .




/
' /
/
/
. /
7~ N /
/ /
' /
J \ / .
/ /
/ /
) /
/
R 7
~ { 7
. /
/
/
Z :
P ; L
// "~ bUHA el LQITV_| AL AT [watag? ]
. ) /
. : srelves s/
T = e i T 1257 0 nmﬂﬁw.\llmmu =77 =7
ds | 4, *dudl|By cuy ano uj Teniov|paxyeseg| o“m °uy a3 .J: (Y2010 / (umu) Joquny
+duag, 193774 |unnoep |3, AN ( 5) OCH *u} (HV) |(Bav) pesn m.:cuou anoy-pz)/ ‘euyy 3uteg
aebuyrd} *dusl xog| dung 9T3IN0 IOTUI *dasl|{ teyIusrezzya | K31o0TeA [2030H sen| owyrl / Buprdwes|esiaaeig
-uy atduwsg *due], 1930 senH XL1g |yowvis|+seaad eoyJyI0 . oot/

 Ao8YyD Yeel 810 IBAL V04

anode] JuUT0d 9B8IVAVIL

883NUTH KAxoag ejeq T1v pioosy pue peay

XooyD Yo 30374 ISOL 3IBOQ Jo ofavweyps Xo9yD Xeo] IWSI0 3893014

B *up T s wW3> T = 03wy Xwol 38AL 3IBOd ¥OOYD e 303 §d 1693814

dy sousaejoy . by *uy = & w30 = 93VY YeoT 31891014

bur3l3es xog aejwey (s)xeoquny 293114

R Tuwed) I930H (®3) eansseag oy3eas

I0300d D =1 -~ 2< 2INBBVIJ DYIIOWOICE

Oy 2030H r—e——)- eameaedua) Jue yquy

JoquaN xog I030H aoqeasdp

N/8 3nopesy *dual . JequnN uny

8% ‘SIN3BJON pounssy . I..lu\J\be)\U 2dL}], e1dues

*Q*1 ©T2ZON f 8 A YA T JI~Z uof3edoq buyidues

‘ON *Q°*I eqnl 30314 . Lo Y/~ 0 83eq

edAl puw y3bueT eqoig T Na) 5\63\ D) R\h\ Juera
Vst Qe T .

e




APPENDIX C

ES LABORATORY DATA




[‘ " ENGINEERING-SCIENCE, INC. i

TRAIN RECOVERY SHEET

"DATE 4- 13 -89 . RUN#__/ METHOD_<4¢25, | .
SCILITY Dvirvan AReearr THRRAUCE. TvrE_CHRAME HEXGROME

TAIK245 INLET
TECHNICIAN 2. VYL IMP.SOLUTION Qo2 Al

I SOLUTION VOL. (ml) DESCRIPTION |
NOZZLE-PROBE RINSE | ._
UMBILICAL RINSE ”
FINAL (qg) INITIAL(g)

. ' ET(g)
IMPINGER # | 625.8 ol 2 /9.¢
IMPINGER § 2 jggé’ b23.5 | &
IMPINGER #_ "2 5195 S14.> 0. A
IMPINGER #

DESCRIPTION
TMPINGER RINSE

FINAL (9g) INITIAL(qQ)
(DESCRIPTION) /3 O6EDN 8540.8 82,0 8.5 .
FILTER# ' '
(DESCRIPTION) TOTAL MOISTURE
FIELD BLANKS l[ {Zg‘-(‘(g)
DISPOSITION/COMMENTS

VERY DIATY. SOURCE aeegye/éu)
(DOR ) SEm e (Lt /'”?,Dj rombe LASH)




- o/ O
ENGINEERING-SCIENCE, INC.

TRAIN RECOVERY SHEET

pate &4 - 13 -84 rong__ [ meTHOD OS5 | .
-.«CILITY]})_QMQEZ,_T.MR‘*%JCE TYPE__HE.MECME?MME
DK, 2:
TECHNICIAN P p m A OVTLET IMP.SOLUTION ,Oﬂ
3@&- ng'a

SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE H
l‘ FINAL (9g) INITIAL(9Q) “
—— ET (g)

weINeER #_| = ocenopre || 5850 563.5 | /58
IMPINGER #_ & Birarranae| OO St 4. | a9
IMPINGER #_.25 _ T 444 .2 493, F AY
IMPINGER #

DESCRIPTION

IMPINGER RINSE

FINAL (qg) INITIAL(qg)
SILICA GEL b

(DESCRIPTION) 3/2 ) EE 86_8'5 8 -5, -_8_ 36_3-—

F%#g=.=

FILTER#
(DESCRIPTION) TOTAL MOISTURE
FIELD BLANKS 629*5;-

(9)

DISPOSITION/COMMENTS




'I'xms 4-{2- ﬁ‘f

ACILITY

TECHNICIAN a m

ENGINEERING-SCIENCE, INC.

NOZZLE-PROBE RINSE

SOLUTION

TRAIN RECOVERY SHEET

TAA K“Hé’ SUET

VOL. (ml)

P W 1T

Run#_L__nmoomp_

405, 1
veE_HexC hieimE foH =

IMP.SOLUTION f 5 %%jz

DESCRIPTION

UMBILICAL RINSE

IMPINGER #__ 1 |

ET(g)

IMPINGER # 2;
IMPINGER # 3

Beaceuwade | 564 .5 555.0 2.5
Bicaemewnre | 554,94 ER2. 6. |23
T A¥R & 478 ¢ 0.0~

IMPINGER #

DESCRIPTION

IMPINGER RINSE

SILICA GEL
{DESCRIPTION)

FILTER#
{DESCRIPTION)

'_'Zu;ror_:._a

FINAL (q)

INITIAL(9)

&, M

TOTAL MOISTURE

FIELD BLANKS

DISPOSITION/COMMENTS

o, >

(9)

-




l’ ENGINEERING-SCIENCE, INC.

TRAIN RECOVERY SHEET

pATEA - |2 -89 rRUN$ | METHOD 5CAQM So4.
-*CILITMQLﬁb_&LCLR.&ELZDBEﬁMCE rvee_Hexosrome LdReme

TROK IG5 OUTLET
recanzcIan K., Y1 Mp. soLutIon O .OZN
' _NAKCO=

SOLUTION VOL. (ml) DESCRIPTION |
NOZZLE-PROBE RINSE l ,

UMBILICAL RINSE l
FINAL (g) INITIAL(gG)
] ET(g)

IMPINGER # | Bioreeonar | 589.3 S84 O ¢ >

IMPINGER #__~. Blreareniare | 981 F 558.@ - 3./
nemver 13 | gt 4826 ER0. o | 20
IMPINGER #

DESCRIPTION

IMPINGER RINSE

)

INITIAL(g)
SILICA GEL . - :
(DESCRIPTION) Yz OsED AZ| 4 KR40.4 | 3/
FILTER#
(DESCRIPTION) TOTAL MOISTURE
FIELD BLANKS éO}[ (q)
DISPOSITION/COMMENTS

54 =R Z%)ZE(E &!EE BISE COpBm)=n

AT Orf= WITPLE BT E
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ENGINEERING SCIENCE " Project Number
SOURCE TEST WORK REQUEST

WOA077 .
I Team Leader: g M CZL_’ .

Client: 'A{/‘ Dmﬂj ' A;}/Q £

Address: /9_{’03 SUOM,#I /[/07'/}%”04_114 A;[A/ N

City: TR Vi s A State: (‘A zip: 757;‘00')\ |
Contact Person: Gen,q Topp Telephone: 9/.3 ) £33 __739-/ (’/’ﬂt
Agency: Y e Compliance Test: [N [no] '

Applicable Rules/Regulations:

SOURCE DESCRIPTION Tenlt! DU, Tan & 4kl

Unit to be Tested: J,.,.» ,«,-_(/ Tamk sy¢ Diameter of Stack (in):

Height of Platform (ft): Number ¢f Ports:

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

* SAMPLING INFORMATICN.

Parameter: Method: No. of Runs: Run Time: Other:
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CA Y250 12

br </i> /89

SAVAY
P

4 hr 43/89.

SCHEDULE AND PERSONNEL
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) .
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Personnel: g”:{f‘ﬂn lee , [ -,.',.,/,, C’Q-/.f:@_‘g ) Grvej M

— —_— . _—_______ —
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