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Dear Mr. Linero:

Okeelanta Power has reviewed your letter of December 24, 1996 and encloses the
following information regarding sulfuric acid mist emission tests.

L. Okeelanta Power test results for boilers A, B and C using Method 8.
Okeelanta Power test results for boilers A, B and C using Modified
Method 8 concurrently with Method 8.

3. A Project Overview Discussion by Clean Air Engineering which reviews

problems with Method 8 at the facility.

4 A Clean Air Engineering letter dated 12/19/95 which discusses similar o
problems with Method 8 at the Indiantown Cogeneration Plant.

5.

A certificate of analysis for iso-Propyl Alcohol used by Clean Air
Engineering during the sulfuric acid mist emission tests.

If you have any questions please contact me at (561) 993-1003.

ingerely,

James M. M]dﬂer

Environmental Manager

cC: Dawvid Knowles - FDEP/South District
_Ajaya Satyal - PBCHD

P.O.BOX8 SOUTH BAY, FL 33493 561-093-1000 FAX 561-996-6596




BECHTEL POWER CORPORATION
OKEELANTA COGENERATION PROJECT

Stack A - Sulfur Dioxide/Sulfuric Acid Mist (EPA Method 8), Runs 1, 2, 3

Tahle 2-2;

- .~..Client Reference No: 22433-TSC-009
CAE Project No: 7574-1

Run No.

Date {1996)
Start Time (approx.)
Stop Time (approx.)

Fuel Analysis
Fqy Fuel factor (dscl/106B1u)

Gas Conditions
Tg Temperaiure (°F)
B.o Moisture (volume %)
O, Oxygen {dry volume %)
CO, Carbon dioxide (dry volume %)

Volumetric Flow Rate -
Q, Actual conditions (acim)
Qqg Standard conditions (dscfm)

Sultur Dioxid
C Concentration (ppm)
E Emission rate (b/hr)
E Emission rate (Ib/106B8tu)

Sulfuric Acid Mist
C Concentration (ppm)
E Emission rate (Ib/hn)
E Emission rate (Ib/10%Btu)

1

May 11
23:19
00:28

8,489

331
17.57
6.3
13.7

256,600
140,500

25.4
35.64
0.0514

3.9
8.266
1.19E-02

2

May 12
Q1:42
02:50

8,489

328
20.00
5.8
14.4

251,100
134,000

30.0
40.07
0.0586

3.7
7.672
1.12E-02

3 -

May 12
04:26
05:39

8,489

327
20.05
6.0
14.0

256,800
137,000

36.5
49.89
0.0723

4.0
8.305

1,20E-02

— —

Average

329
19.21
6.0
14.0

254,800
137,200

30.6
419
0.061

3.9
8.08
1.2E-02
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BECHTEL POWER CORPORATION =
OKEELANTA COGENERATION PROJECT

RESULTS

Stack A - Sulfur Dioxide/Sulturic Acid Mist (EPA Method 8), Runs 4, 5, 6

... ... Client Reference No: 22433-TSC-009 . ....--..
: CAE Project No: 7574-1 g

L

Run No.

Date (1996)
Start Time (approx.}
Stop Time (approx.)

Fuel Analysis
Fa Fuel factor {dsci/106Btu)

Gas Conditions
T, Temperature (°F)
Bwo Moisture (volume %),
0O, Oxygen (dry volume %)
CO, Carbon dioxide (dry volume %)

Volumetric Flow Rate
Q, Actual conditions (acim)
Qg Standard conditions {dscifm)

l{yr Dioxi

L Concentration (ppm)
E Emission rate (b/hr)
-E Emission rale (Ib/10%Btu)
C Concentration (ppm)

E Emission rate {{bmr)
E Emission rate (ib/16%Biu}

Revision 0

2-3
Table 2-3:
4 -] &  Average
May 29 May 30 May 30
10:10 12:30 14:49
11:20 13:50 15:57
8,489 8,489 8,489
332 342 343 339
18.88 21.96 21.60 20.81
8.7 6.1 5.6 5.8
14.5 14.0 14.6 14.4
260,500 284,200 289,000 277,800
141,100 146,200 149,100 145,500
31.9 35.0 34.0 33.7
44,97 51.03 50.60 48.9
0.062 0.070 0.066 0.07
36.1 32.6 35.4 34.7
77.71 72.77 80.69 771
1.07E-01 9.95E-02 1.05E-01 1.0E-01
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BECHTEL POWER CORPORATION .. Client-Reference No: 22433-FSC-009- .
OKEELANTA COGENERATION PROJECT CAE Project No: 7574-1

Table 2.4:
Stack A - Sulfurlc Acid Mist (Modified Method 8)
Run No. 1 2 3 Average
Date {(1996) May 29 May 30 May 30
Start Time {approx.} 10:10 12:30 14:49
Stop Time (approx.) 11:20 13:52 15:57
Euel Analysis )
Fa Fuel factor (dscif106B1y) 8,489 8,489 8,489
Gas_Conditions ’
Te Temperature (°F) 334 344 345 a4
Bwe Moisture (volume %) 22.03 22.60 20.73 21.79
O, Oxygen (dry volume %} 5.6 6.0 5.8 5.8
CQO,; Carbon dioxide (dry volume %) 14.5 14.2 4.4 14.4
Volumetric Fiow Rate
Q, Actual conditions (actm) 251,200 271,200 275,700 266,300
Qq¢ Standard conditions (dscim) 130,800 138,100 143,500 137,500
Sulluric Acid Mist
C Concentration (ppm) 0.4 0.3 0.4 0.4
E Emission rate (ib/hr) 0.8000 0.7000 0.8000 0.767
E Emission rate (Ib/10Btu) 1.14E-03 9.76E-04 1.07E-03 1.1E-03
FS
* e —
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BECHTEL POWER CORPORATION .. . -
OKEELANTA COGENERATION PROJECT

Cllent Reference No: 22

22433-TSC-009
CAE Project No: 7574-2

RESULTS |

Table 2-2:
Stack B - Sulfur Dioxide/Sulfurlc Acid Mist (EPA Method 8), Runs 1, 2, 3

Run No.

Date {1996)
Start Time (approx.)
Stop Time (approx.)

Euel Analysis
Fq Fuel factor (dscl/1058tu)

Gas Conditions
Tz Temperature (°F)
B Moisture (volume %)
0O, Oxygen {dry volume %}
CO, Carbon dioxide {dry volume %}

| ri Rate .
Q, Actual condilions (acim)
‘Qug  Standard conditions (dscim)

Sulfur Dioxide
C Concentration (ppm)
E Emission rate {Ib/r)
E Emission rale (1b/1 OGBtu)

i
Concentration (ppm)
Emission rate (lb/hr)
E Emission rate (ib/10Btu)

mo

May 15
23:59
01:06 -

8,476

291
19.30
5.8
14.8

249,300
141,500

32.6
49.97
0.0691

8.6
20.30
0.0280

May 16
01:45
02:51

8,476

292
19.77
8.5
15.0

252,300
142,100

40.7
63.92
0.0862

8.6
20.71
0.0279

May 16
03:23
04:33

8,476

294
19.90
5.9
14.9

243,500
136,600

40.4
59.41
0.0856

7.8
17.52
0.0252

Average

292
19.66
5.7
14.9

248,400
140,100

37.9
57.8
0.080

8.3
19.5
0.027

Revision 0

-

P -
o

(’Jﬂf

aﬁm

1-‘.

%®




BECHTEL POWER CORPORATION - -
OKEELANTA COGENERATION PROJECT

Stack B - Sulfur Dioxide/Sulfuric Acld Mist (EPA Method 8), Runs 5, 6, 7

Table 2-3:

' ;if;lient ‘Reference No: 22433-TSC-009- - -~

CAE Project No: 7574-2

2-3

Run No.

Date {1996)
Start Time (approx.)
Stop Time (approx.)

Fuel Analysis :
F;  Fuel factor (dscf/10Btu)

Gas Conditions
Ts Temperature (°F)
B.o Moisture (volume %)
O, Oxygen (dry volume %)
CQ, Carbon dioxide {dry volume %)

VYolumetrigc Flow Rate
Q, Actual conditions (actm)
Q. Standard conditions {dscim)

Sulfuric Acid Mist
C Concentration {(ppm)
E Emission rate (ib/hr)
E°  Emission rate (Ib/105Bly)

5

May 31
15:21
16:36

8,476

331
24.19
5.6
14.6

278,900
141,200

29.7
7057
9.64E-02

6

May 31
17:34
19:23

8,476

325
22.66
6.2
14.2

266,800
139,000

53.1
118.1
1.72E-01

7

May 31
20:14
21:27

8,476

326
22.46
5.6
147

273,500
142,700

46.4
1113
1.51E-01

_ Average

327
23.10
5.8
14.5

273,100
141,000

43.1
100
1.4E-01

Revision 0
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BECHTEL POWER CORPORATION
OKEELANTA COGENERATION PROJECT

Cllent Reference No: 22433-TSC-009

CAE Project No: 7574-2

RESULTS - 2-4

Table 2-4:

Stack B - Sulfuric Acid Mist (Modified Method 8)

Run No.

Date (1996)
Start Time (approx.)
Stop Time (approx.)

Euel_Analysis
Fy Fuel factor (dscf/108Btu)

Gas Conditiong
Ty  Temperature (°F)
B, Moisture (volume %)}
0O, Oxygen (dry volume %)
CO, Carbon dioxide {(dry volume %)

Volumelric Flow Rate
Q, Actual conditions {acfm)
Q. Standard conditions (dscim)

C Concentration {ppm)
E Emission rate (Ib/Mr)
E Emission rate {I1b/10%8tu)

1

May 31
15:21
16:36

8,476

333
24.64
5.5
14.6

274,300
137,800

0.64
1.487
2.07E-03

2 3.
May 31 May 31
17:34 20:14
19:23 21:27
8,476 8,476
325 326
22.97 23.61
6.0 6.0
14.2 14.2
263,800 269,300
136,800 138,400
0.37 0.27
0.8360 0.6099
1.21E-03 8.73E-04

Average

328
23.74
5.8
14.3

269,100
137,700

0.43
0.978
1.4E-03
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BECHTEL POWER CORPORATION
OKEELANTA COGENERATION PROJECT. - -

Client Reference No: 22433-TSC-009
CAE Project No: 7574-3

RESULTS

2-2
Table 2-2:
Stack C - Suffur Dioxide/Sulfuric Acid Mist (EPA Method 8}

Run No.! 2 3 4 _ Average
Date (1996) June 3 June 3 June 3
Start Time (approx.} : 19:02 21:03 22:59
Stop Time {approx.) 20:16 22:13 00:10
Fuel Analysis
Fq Fuel factor (dsci/10881iu) 9,567 9,567 9,567
Gas Conditiong
T, Temperature (°F) 316 319 316 317
B8,, Moisture (volume %) 20.00 20.85 20.93 20.59
O,  Oxygen (dry volume %) 6.8 6.6 6.8 6.7
CQO, Carbon dioxide (dry volume %) 13.4 13.8 13.4 13.5
Yolumetric Flow Rate -
Q, Actual conditions {acim) 286,500 284,600 282,300 284,500
Qsld Standard conditions {dscfm} 156,500 153,100 152,200 153,900
Sulfur Dioxi
C Concentration {ppm) 20 10 19 i6
E. Emission rate (ib/hr) 31.13 15.78 28.81 25.2
E Emission rate (Ib/105Blu) 0.0470 0.0240 0.0447 0.039
Sulluric Acid Mi
C Concentration (ppm}) 37.3 15.5 18.2 23.7
E Emission rate ({bfr) 90.49 37.26 42.89 56.9
E Emission rate (Ib/10%Btu) 1.40E-01 5.80E-02 6.81E-02 8.9E-02

1 Run 1 conducted for diagnostic purpose.
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'BECHTEL POWER CORPORATION

Client Reference No: 22433-TSC-009

OKEEILLANTA COGENERATION PROJECT S CAE Project No: 7574-3

Table 2-3:
Stack C - Sulfuric Acid Mist (Modified Method 8)
Run No.! 2 3 4
Date (1996) June 3 June 3 June 37
Start Time (approx.) 19:07 21:03 22:59
Stop Time (approx.) 20:16 22:14 Q0:10
Eyel Analysis
Fq Fue! factor (dsct/106Btu} 9,567 9,567 9,567
Gas Conditions
T,  Temperature (°F) 315 317 316
B, Moisture (volume %) 20.83 19.81 18.14
0, Oxygen (dry volume %) 6.7 6.6 6.4
CO, Carbon dioxide (dry volume %) 13.4 13.6 13.7
Volumetric Flow Rate
Q, Actual conditions (acfm) 282,800 284,900 280,500
.Qge  Standard conditions (dscim) 162,900 155,500 156,600
ri id Mi
C Concentration (ppm) 0.5 0.3 0.3
E Emission rate (lb/hr) 1.2249 0.6736 0.8062

E Emission rate (Ib/1068tu) 1.92E-03 1.03E-03 1.21E-03

Average

316
19.59
6.6
13.6

282,700
155,000

0.4
0.902
1.4E-03

! Run 1 conducted for diagnostic purpose.
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BECHTEL POWER CORPORATION S Client.Reference No: 22433-TSC-009 --
R CAE Project No: 7574-3

OKEELANTA COGENERATION PROJECT -

PROJECT OVERVIEW

DISCUSSION

Methodology

During this test program, Clean Air Engineering incorporated guidelines as stated in Title _
40 of the Code of Federal Regulations, Parts 60 (40 CFR 60), 61 (40 CFR 61) and 51

(40 CFR 51). Additional guidelines were followed in accordance with applicable
requirements and provisions of 40 CFR 60, Subpart Da. The specific testing followed
procedures in EPA Methods 1, 2, 3, 3A, 4, 5, 7E, 8,9, 10, 12, 13B, 18, 19, 25, 25A,
101A, 104, 108, 201 A and the EPA Emissions Measurement Technicial Information
Center (EMTIC) conditional test method CTM-012.

Fuel-Based Emission Rate Calculation
The emission rate of 1b/10°Btu was calculated using a fuel factor (F,) of
9,567 dscf/10°Bw. This is an average of the 11 separate fuel samples collected by BPC

during the test program. The results of the individual samples are contained in
Appendix I.

Sulfuric Acid Mist _
Based on experience gained during the Indiantown Cogeneration Project compliance test

program in which a similar sampling situation was present, the following modifications
to the sampling program were instituted.

Three EPA Method 8 runs were conducted simultaneously with three runs using
Modified Method 8 procedures. This was due to a suspected positive bias caused by
interferences in the flue gas resulting in the standard EPA Method 8 samples to be non-
representative of the actual stack gas concentration of sulfuric acid mist.

CAE and Bechtel proposed a modification to the sampling procedure during the
Indiantown Cogeneration compliance project to minimize the positive bias. Verbal
agreement was recieved from the FDEP during that project to conduct the Modified
Method 8 procedures concurrently with EPA Method 8 and submit both for review. The
recommendation of the FDEP to perform additional Method 8 runs during the Indiantown
Project was also followed during the Okeelanta test program.

The results of the modified runs are included in Table 2-3.

The modified sampling approach included the elimination of the analysis of the JPA

impinger. In its place, the amount of filterable sulfate is considered to represent the
sulfuric acid mist. ' N '

The following specific method alterations were followed in the modified runs.

1-4

“Revision 0 -

«-

;

I

i

ki




BECHTEL POWER CORPORATION Cllent Reference No: 22433-TSC-009
OKEELANTA COGENERATION-PROJECT -~ . - CAE Prolect No: 7574-3

PROJECT OVERVIEW 1-5

I. A heated glass fiber filter was inserted between the probe and first impinger. This
variance as allowed in paragraph 3 of section 1.2 of Method 8.

2. The train was operated according to standard Method 8 procedures.

- .. — |

3. At the completion of sampling, the probe and front-half glassware were rinsed with
IPA. The filter was added to this rinse. These rinses were not mixed with the IPA
from the first impinger.

4. The filter/probe rinse solution was analyzed for sulfate using standard Method 8
titration procedures. .

5. The H,SO, emissions were considered to be completely represented by the sulfate
determined from the filter and probe wash.

The stated detection limit for EPA Method 8 is 0.015 ppm. However, the method was
specifically developed for use at sulfuric acid plants at which the flue gas is dry and {ree
from known interferents such as ammonia and chlorides. At a facility such as Okeelanta,
the method detection limit would be expected to be much higher, primarily due to
interference from the combination of high flue gas moisture (=20%) and sulfur dioxide
(SO,).

Over the course of sampling, SO, is partially absorbed in the isopropanol (IPA)
impinger. This absorption is enhanced as the aqueous component of the first impinger
increases from the condensed flue gas moisture. The method calls for a post-sampling air
purge of the sampling train to remove the absorbed SO, from the IPA. However, a small
amount of SO, will always remain in this impinger after purging due to vapor-liquid
equilibrium phenomena.

Total Non-Methane Hydrocasbons ‘

At the request of the U.S. Generating Company, concurrent EPA Method 25 and Method
25A samples were collected during the compliance test program. In addition, EPA
Method 18 was used to determine methane concentrations. Although both EPA Methods
(25 and 25A) yielded mass emission rates that are below permitted limits, the results of
the EPA Method 18/25A sampling procedure are believed to be more represeatative of
actial stack conditions. .

The results of the EPA Method 25A sampling indicated that minimal hydrocarbons (= 4.6
ppm as carbon) were preseat in the stack gas. This was collaborated by the Method 18
results (= 2.5 ppm) which indicated methane (also measurable by Method 25A) was also
present in the stack gas in minimal quantities.

e
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Clean Alr Engineering : Phoms. 4120747933 -:me ax2/7erar3é
MEMORANDUM | S i
FO: Michelle Griffin P : ;
Us. : :
FAX: (301) 718:6917 :
FROM:  Jim Wright f o
Technical i :
Clean Air i :
- FPhone: (412) 787-9130 H s
DATE:~ 121995 5 ;
RE:  Maethod 8 Testing Limitations .
CC: Bil} Harper : P
Bechtel N :
FAX: (301) 3302581 g P
| : i
' Imwched&cpmbhnwemmﬂywmmmgmmngsﬂfurwaddm :
(8,5S0,) at the Indiantown facility. Bascd on the test resnlts, thus far, monotbaxev&:ﬁa

{=0.1ppm) without some alterations to the method.
IhcstmddetomanhmfoerhodSmo.OL‘ippn. By:rsdf.&nssbquld’bc tow

EPA Method 8 wnbcnscduodemonsumm@amcmﬂx‘&:ﬂi&%htof 1bfbhr

to demontstrate

with the faciiity”

stSOéumssmnalimit. Ht

the method was specifically developed for use at sulfuric aczd plants at:whchtbhﬂwgas

is dry and frec from known interfercnts such 2 ammonia and chlorides.;

Ata fatiliy

mchasfndtanmmﬁnmﬁﬂloddaccuonhmnwouldbcc@eacdmbemm

pnmarﬂydmmmmfamﬁomdmcmnbmonofﬁucgas

ozndc (50).

vaﬂ:ccmeofmnqﬂing.sozmpmnyabsorbedmthcmopaﬂd@m

This absorption is enhmmced as the aquoous

from the condensed flue gas moistuoe, ‘L‘hcmahodcallsfoda
the sampling train 10 remave the absosbed SO, from the IPA, Howeve:,asmani
of SQ, will always rexzin in &nsunpmguaﬁcrpmgmgdné tovapoa-ﬁqmd

CAE'sapmmcchasdmwndnf,forawaﬂmgasof-lO@
purging o an in<stack bias of
the positive bias in the miethod is significantly highcr.than
fteclf. thmm:e.mdhodologymodiﬁcmonsmchasmsad
increased amalytical seasitivity will not improve this sttuation.

residoal

left after

1
5

“"P‘“ﬁ“i, rm .

pem SO, the
mm*?‘?

andsulfur

amoﬁntqf

ait purge of
araaqoo:

eqq:ﬁb@

. t
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i

‘Inondertocn’cumvcmthlspmblmt,lpmposcmatdw appmachbemocﬁﬁedkof

climinawe analysis of the IPA impinger. Innsp!me.lmoommd

mntofﬁha&hsﬂ&emdmgﬂnsqummyasmﬁunsmm Smm‘thq

gas temperatare is relatively low (!mtbanal%gammsmﬁx trioxide
(SO,)shouldalreadyenstascondamodadfmc is filterable. Thws,ithe
anmuntofpotmnalncganvcbxasdwmﬁ)emo&iﬁcauonshouﬁbene@gibh '-l‘hzs
ar«umcntshouldbelpmobtammgagencyappmwlforﬂlcmodiﬁcauon. :

Thc following: specific method alterations are rcoomnwnﬂcct

1. Inscztahmtodglassﬁbcrﬁltcrbctwcmmepmbcandﬁntimpmgcn lhxsqanmllo&

.as allowed m paragraph 3 of section 1.2 of Method 8.
2. Operate the train according to standard Method § procedures.

3. "Ar the completion of sampling, rinse the probe mdﬁont-«ha]fglasstwfamw;di IPA'ag;td

addmcﬁltcrtoﬂzzsrmSc. DonotnuxdmennsmmmeIPAﬁommeﬁrst i
impinger. :

4. Analyze the filter/probe rinse soh:ﬂonforsnlfatcusmgstandmndﬂmdStﬁnu@i

'procednges.

5. "Consider the H,SO, emissions to be completely represctited by the sulfate demai:{iad

ﬁomthcﬁltcrandprobcwash

'3
- .

!

1

to the presenee of non-sulfide acid sulfares such as ammoniam sulfate (note that this is a

problem with the current approach as well) If this problem is suspectéd, thin it m3
desirabie to use 2 more sophisticated analytical approach (-8, ion chremardpraphy)ito
quanufythcanmtofamnmnmmnpm;cntandmbtactmxsﬁomﬁmtoml

Ihopcthatﬁmmfomnncnhdpstoclanfythcmmtmmon tial

: Onepotmnalproblcm with this appmachmaybcmﬁxcbmcnhonofapoambm}d&c

options. Please fecl free to call me or Bob Preksta at (412) 787.91 xfyoubavbanéy

additional questions.
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. t_, EM SCIENCE
EM] cwow CERTIFICATE OF ANALYSIS

=M SCIENCE

483 S. Demaocrat Road
Gibbstown, N 08027
Phone: 1-800-222-0342

HAME - iso-Propyl Aleohol (2—Prcpanoll
OomiSalv (R)

ITEM NOMBER: PX1834-1

LOT NUMBER: 36038

FORMULA CH3CHOECH,

FORMULA WT: 60.10

Data Orxder No: 00008007

PROPERTY LIMITS RESULTS UNITS
Min. Max. ’

Assay {GC): 839.9 8998 %

Capillary ECD responsive 3.40 ppt

.substances (as C6C16):

Capillary FID responsive Prb

substances {(as decane):

Color (APHA) : .10 <10 AFHA

ECD respopsive substances 2.0 0.50 rpt

{as heptachlor epoxigr) f,i.: SR R

Filtered for particufke”

matter:

Fluorescence (as quz'::“ 7 Ppt

base) : i

Form:

Infrared spectrum: pEt® hERdaeocimum smer LaiConforRan

Refractive Index (n EIDL S R S e

Residue after evaporation: 1 <0.1 rEpm

Titratable acid: .2 .08 req/g

UV 2bs. at 204 om: 1.00 0.482 au

UV absg. at 205 om; 0.80 0.380 au _

UV abs. at 210 om: 0.35 0.122 Al

UV Abs. at 220 nm: 0.10 0.037 AU

TV Abs. at 230 : ¢.05 0.016 AU

TV abs. at 240 : 0.02 0.005 AlY

TV Abs. at 260 : 0.008 <0.001 Al

UV Abs. at 300 nm: 0.005 <0.001 ALY

TV Cut-off: 204 201.4 nm i

Water (H20}: 0.05 0.014 L

Charles M. Wilson,
Quality Assurance Manager
Analysis Date: 02/08/%6
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