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TN e
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Director Deputy Director '} . y
Bureau of Air Quality Control Allegheny County’Health Department i
Department of Environmental Resources Department of Air Quality

P.O. Box 2063 301 Thirty-ninth Street

Harrisburg, PA 17120 Pittsburgh, PA 15201

U.S. Environmental Protection Agency Office of Chief Counsel

Region 1li Waestern Region

841 Chestnut Building Department of Environmental Resources
Philadelphia, PA 19017 400 Waterfront Drive

Pittsburgh, PA 15222-4745
Gentlemen:

Subject: #20 Battery Stack Compiance Demonstration
USS Clairton Works

| am enclosing with this letter the mass emission report on #20 Battery Combustion Stack.
The compliance demonstration was conducted at USS Clairton Works, a division of USX
Corporation, on September 21, 1994.

For questions regarding this report please call William C. Graeser at (412) 233-1467

Very truly yours,

USS Cilairton Works
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EXECUTIVE SUMMARY

On September 21, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 Battery Combustion Stack. The purpose of the
testing was to determine the (1) concentration and mass emission rate of particulate
matter, and (2) presence and extent of visible emissions from the stack as required by the
Second Consent Decree (Civil Action Nos. 79-709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4.

The results of the testing showed an average particulate matter concentration and emission
rate of 0.0105 grains per dry standard cubic foot (gr/dscf) and 7.36 pounds per hour
(Ib/hr), respectively. As promulgated by the Second Consent Decree, Chapter V, Section
F.2.a, the allowable particulate matter concentration for #20 Battery Combustion Stack is
0.015 gr/dscf (a Lowest Achievable Emission Rate [LAER] standard). Thus, the
particulate matter emissions from the stack are less than the allowable concentration.

During the test periods, the opacity of the exhaust gas was zero percent. As promulgated
by the Second Consent Decree, Chapter V, Sections F.2.b and F.3, the visible emissions
shall not equal or exceed 20 percent opacity for a period or periods aggregating in excess of
3 minutes in any 60-minute period and shall never equal or exceed 60 percent opacity.
Thus, the observed opacities were less than the allowable values.
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1.0 INTRODUCTION

On September 21, 1994, a compliance test program was conducted for USS Clairton
Works, Clairton, Pennsylvania, on the #20 Battery Combustion Stack. The purpose of the
testing was to determine the (1) concentration and mass emission rate of particulate
matter, and (2) presence and extent of visible emissions from the stack as required by the
Second Consent Decree (Civil Action Nos. 79-709, 91-329), Chapter V (Compliance
Requirements - Clairton Works), Section F (Combustion Stacks), Specific Items 2 through
4,

Testing was performed by Messrs. Richard Casselberry and Patrick Stockton of Advanced
Technology Systems, Inc. (previously the Monroeville, Pennsylvania-based Air Emissions
Measurement Group of Chester Environmental) and Mr. Lance Grumling of
Environmental Technical Services under the direction of Mr. Bernie Clark of Chester
Environmental. All test procedures were witnessed by Mr. Phil Lawrence of the Allegheny
County Health Department - Department of Air Quality (DAQ).
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2.0 METHODOLOGIES

The compliance test program was conducted in accordance with the emissions
measurement test protocol, which can be found in Appendix A.

Particulate matter sampling was performed in accordance with EPA Stationary Source
Sampling Methods 1 through 5 and Sections 139.11 and 139.12 of the Pennsylvania
Department of Environmental Resources (PA DER) Source Testing Manual. Three two-
hour tests were executed during normal operating conditions. Greater than S0 dry
standard cubic feet of sample gas was collected during each test run.

The process exhausts through a 186 inch diameter stack at stack platform level. A total of
24 traverse points (12 per diameter) were sampled; the traverse points were calculated in
accordance with EPA Method 1. Sampling was conducted through four equally spaced
ports, with six traverse points sampled per port. Each point was sampled for 5 minutes,
thus bringing the total sampling time to 120 minutes.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust gas
were determined using a calibrated S type pitot tube. Positive and negative pitot lines were
leak-checked at the beginning and end of each test run. Gas velocity differential pressures
along with stack gas temperatures were recorded at each sampling point.

At the beginning and end of each test, gas concentrations of carbon dioxide (COy), oxygen
(O7), and nitrogen (N, - by difference) were determined with the use of Fyrite apparatus
as specified by EPA Method 3. Gas concentrations were used to obtain dry molecular
weight of the process gas.

Percent moisture content, by volume, of the exhaust gas was determined by measuring the
weight gain of the four sample train impingers in accordance with EPA Method 4.

As specified by EPA Method 5, each sample train was assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated such
that isokinetic conditions are maintained. Clean up of the sampling train included a water
rinse followed by an acetone rinse of both the front-half and back-half components of the
sample train, as per PA DER particulate matter test methods. The water soluble and
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water insoluble portions of the front-half of the sampling train were determined as a total;
that is, the water rinse was not filtered to determine soluble and insoluble portions. Front-
half acetone and water rinses were evaporated to dryness, desiccated, and weighed to a
constant weight. The water soluble and water insoluble portions of the back-half were
determined separately in accordance with Section 139.12 of the PA DER Source Testing
Manual. The back-half water rinses and first three impinger solutions were combined and
then filtered under suction through a preweighed 0.22 micrometer membrane filter. The
filter used to capture the insoluble material was dried, desiccated, and weighed to a
constant weight. After filtration, the soluble back-half water was evaporated to dryness,
desiccated, and weighed to a constant weight. Back-half acetone rinses were evaporated to
dryness, desiccated, and weighed to a constant weight. Sample train filters were desiccated
for 24 hours, and particulate matter weight was determined gravimetrically. Rinse residue
weights and filter weights were measured to the nearest 0.1 mg. One acetone blank and
one deionized distilled water blank were prepared in the same manner as the test sample
rinses. The blank residue weights were subtracted from the test sample residue weights.
After blank correction, front-half water and acetone rinse residue weights, sample train
filter weights, and back-half water insoluble filter weights were used to determine total
particulate matter catch.

All visible emissions determinations were performed in accordance with EPA Stationary
Source Sampling Method 9. Visible emission readings were recorded for the duration of
each particulate matter test.
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3.0 RESULTS

The test results have been summarized in Table 1. The results of the testing showed an
average particulate matter concentration and emission rate of 0.0105 grains per dry
standard cubic foot (gr/dscf) and 7.36 pounds per hour (Ib/hr), respectively. As
promulgated by the Second Consent Decree, Chapter V, Section F.2.a, the allowable
particulate matter concentration for #20 Battery Combustion Stack is 0.015 gr/dscf (a
Lowest Achievable Emission Rate [LLAER] standard). Thus, the particulate matter
emissions from the stack are less than the allowable concentration.

Table 1 also lists other pertinent stack and sampling parameters which include stack gas
flow rate in units of actual cubic feet per minute (acfm), standard cubic feet per minute
(scfm), and dry standard cubic feet per minute (dscfm), stack gas temperature (CF),
moisture content of the stack gas (percent by volume), gas volume sampled for each test in
units of dry standard cubic feet (dscf), and the isokinetics value for each test. The
isokinetics value is equal to the ratio of the average linear gas velocity sampled through the
probe nozzle to the average stack gas velocity. An isokinetics value between 90 percent
and 110 percent is considered acceptable. All isokinetic values were within the acceptable
range of values. The gas volume sampled for each 120 minute test was greater than 50 dry
standard cubic feet. Actual test sampling times have also been included in Table 1.

Copies of all field data sheets, including the visible emissions readings, can be found in
Appendix A. As promulgated by the Second Consent Decree, Chapter V, Sections F.2.b
and F.3, the visible emissions shall not equal or exceed 20 percent opacity for a period or
periods aggregating in excess of 3 minutes in any 60-minute period and shall never equal or
exceed 60 percent opacity. During the test periods, the opacity of the exhaust gas was zero
percent. Thus, the observed opacities were less than the allowable values.

All sampling equipment was calibrated and operated in accordance with EPA Stationary
Source Sampling Methods 1 through 5. Copies of the pre-test calibration results, post-test
calibration results, and the results of an audit conducted with a critical orifice provided by
the Allegheny County Health Department DAQ can be found in Appendix A. All testing
was performed during periods of normal plant operation. Copies of the plant operational
data can be found in Appendix B. The gravimetric results and the emissions calculations
for each test can be found in Appendix C.
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Test Number
Test Date

Mass Emissions Rate
and Concentration

Particulate Matter

Stack Conditions

Flow Rate

Temperature
Moisture Content

Sampling Conditions

Test times

Sampling Time
Sample Volume
Isokinetics

USS Clairton Works

(Ib/hr)
(gr/dscf)

(acfm)
(scfm)
(dscfm)
(°F)
(%)

(EDT)

(minutes)
(dscf)
(%)

USS CLAIRTON WORKS

CLAIRTON, PA

TABLE 1

#20 BATTERY COMBUSTION STACK
PARTICULATE MATTER EMISSIONS DATA

Run 1
CLR-BS#20-1
09-21-94

8.03
0.0115

176500
96400
81600

490
15.4

0931
to 1001

1004
to 1034

1038
to 1108

1112
to 1142

120
69.222
101.9

Run 2
CLR-BS#20-2
09-21-94

7.33
0.0104

175700
96600
82300

434
14.8

1225
to 1255

1258
to 1328

1332
to 1402

1406
to 1436

120
66.215
96.6

Run 3
CLR-BS#20-3
09-21-94

Average

6.72
0.0095

7.36
0.0105

175900
96600
82100

485
15.0

175400
96700
82300

481
14.9

1520
to 1550

1554
to 1624

1631
to 1701

1705
to 1735

120

66.098
96.4

. IKM-0205 10/94

ATS

ADVANCED TECHNOLOGY SYSTEMS, INC.




COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA
APPENDIX A

TEST PROTOCOL, FIELD DATA SHEETS, CALIBRATION
RESULTS
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TEST PROTOCOL
COMPLIANCE DEMONSTRATION
#20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

Particulate matter sampling will be performed in accordance with the Second Consent
Decree (Civil Action Nos. 79-709, 91-329 - Chapter V, Section F, Specific Items 2 through
4), EPA Stationary Source Sampling Methods 1 through 5, and Sections 139.11 and 139.12
of the Pennsylvania Department of Environmental Resources (PA DER) Source Testing
Manual. Three two-hour tests will be executed during normal operating conditions.
Greater than 50 dry standard cubic feet of sample gas will be collected during each test run.

The process exhausts through a 186 inch diameter stack at test platform level. A total of 24
traverse points (12 per diameter) will be sampled; the traverse points will be calculated in
accordance with EPA Method 1. Sampling will be conducted through four equally spaced
ports, with six traverse points sampled per port. Each point will be sampled for 5 minutes,
thus bringing the total sampling time to 120 minutes.

In accordance with EPA Method 2, velocities and volumetric flow rates of the exhaust gas
will be determined using a calibrated S type pitot tube. Positive and negative pitot lines
will be leak-checked at the beginning and end of each test run. Gas velocity differential
pressures along with stack gas temperatures will be recorded at each sampling point.

At the beginning and end of each test, gas concentrations of carbon dioxide (CO»), oxygen
(O2), and nitrogen (N> - by difference) will be determined with the use of Fyrite apparatus
as specified by EPA Method 3. Gas concentrations will be used to obtain molecular weight
of the process gas.

Percent moisture content, by volume, of the exhaust gas will calculated in accordance with
EPA Method 4 from the knowledge of the weight gain of the four sample train impingers
and the dry gas volume sampled.

As specified by EPA Method 5, each sample train will be assembled as required by the
method, leak-checked on site at the beginning and end of each test run, and operated such
that isokinetic conditions are maintained. Clean up of the sampling train will include a
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water rinse followed by an acetone rinse of both the front-half and back-half components of
the sample train, as per PA DER particulate matter test methods. The water soluble and
water insoluble portions of the front-half of the sampling train will be determined as a
total; that is, the water rinse will not be filtered to determine soluble and insoluble
portions. Front-half acetone and water rinses will be evaporated to dryness, desiccated,
and the residues weighed to a constant weight. The water soluble and water insoluble
portions of the back-half will be determined separately in accordance with Section 139.12
of the PA DER Source Testing Manual. The back-half water rinses and first three
impinger solutions will be combined and then filtered under suction through a preweighed
0.22 micrometer membrane filter. The filter used to capture the insoluble material will be
dried, desiccated, and the catch weighed to a constant weight. The filtrate will be
evaporated to dryness, desiccated, and the residue weighed to a constant weight. Back-half
acetone rinses will be evaporated to dryness, desiccated, and the residue weighed to a
constant weight. Sample train filters will be desiccated for 24 hours, and particulate matter
weight will be determined gravimetrically. Rinse residue weights and filter weights will be
measured to the nearest 0.1 milligram. One acetone blank and one deionized distilled
water blank will be prepared in the same manner as the test sample rinses. The blank
residue weights will be subtracted from the test sample residue weights. After blank
correction, front-half water and acetone rinse residue weights, sample train filter weights,
and back-half water insoluble filter weights will be used to determine total particulate
matter catch.

All visible emissions determinations will be performed in accordance with EPA Stationary
Source Sampling Method 9. Visible emission readings will be recorded for the duration of
each particulate matter test.

A report summarizing the compliance test program will be submitted within 60 days
following completion of field work. The report will describe test methodologies utilized
and present a textual and tabular summary of the emissions results and related sampling
information. Copies of operational data will be included in the report to verify that all
testing was performed during periods of normal plant operation. Also incorporated into
the report will be copies of the pre-test calibration results, post-test calibration results, the
results of an audit conducted with a critical orifice provided by the Allegheny County
Health Department - Department of Air Quality, field data sheets for the particulate
matter sampling and visible emissions determinations, analytical results for each test, and
emissions calculations sheets.

USS Clairton Works -2- ﬁ-rsIKM-ozos 08/94

ADVANCED TECHNOLOGY SYSTEMS, INC.



]
¥l AFF ) S N %
: S Jo/ 7 0
, LS/ 959 THTWEIS |y Sh Y 100
i 5'¢ STM,T AZNT 't [A I SVD -VGQS > Yy
9, £°0¢ O VRS | I T/ 1 5o POl o] v Wwioelo-d 7 0- 6| =000
4 5 97z SLSL | @AV 7o ‘1 TN o] P )| 2109 ) @)
CENESCTYITG | juaitng peuty| spRu0) ‘ON aanuday oAINSO| Ay INOd wunnavp
sauidwy o3uyduyy MNOAND AVAT LOLId NOHMID AVHT WHLSAS
~ &/ =0Ull%
O -3 =MW
umo__::__mm_
| o AL oo/ AL 9 | g0 | e JGrLl0\| kEio/ | o/
Obfr | @€ | 2L | Ab | OF7 ojrl | _Soe 5T/
EEMEAERE NI AR 0CE
b | OT L | 8L | AEO| K o|soe =3
obk| S| /L | 9b | ©7 Il | 90 59
SAE | oc | el | ot | OFT | QRT | 00| ¥i7]ea/| haol| 99
BE| &7 | L9 &b JEo L& a | €290 [¢i9/a0]| %07 o
o | 9| €9 | hE& /7| C]7 | koo 537
otk | o | T7| I8 G <77 | koo o
{7 | e’ S| L | 259|259 |ze@ OLE
9877 _s7 LS| TL FE9| A& | LoD X/
Tl S | S 75| e~ {5 | O ¢ | g5 | 45 | ok7 | OkT | o | alosgL| K|
(4.) (:1.) G1.) (1) TR (:1.) (1.) fozi -w)) | (ozit -w) | (ozH *w) Gop) (sayour)
: ~dwag, “duiag ‘dway “dwa |, mo uj [Py pasinbay Juipeay sy wiog
sjuaunuo) xog 10§ 133uidurg 9qo1] b £LIIN wnnovA o::Eo._Eo._. RPN TR dv g sep L1 owy ] ossaAu1]
IRTRRL,, OF,  AZIS LI0d X5 "OH X0l TOUINOD 74207 _/$%7 NOLLOAYIG LIOd Q26T unssTAd DNLLIWOUVE
+ 757 VIA AIVIS hS @ NOLLOTYYOD LOLId T/~  74nSSTud DILY.LS T ST 94 MWD ISl
/94 oNualld _ A4-9C%22  giyd NOLLVUGITVD Q870  (#'3aZ1S) A1ZZON SA20 —wiri-  -ON.LDT(0Ud
-0/  ONAEO¥d_ Z¢’27  (A) NOLLOHMYOD YALIW /=08 >7~ 775357 "oN 1SiL OC» vIy Wivg |INN LSIL

£ "ON X080 a100/10H1 ££Z7 (DI1v) NOLLOHNYOD BOMNO  (PF7) fE-/T7-€2 aivalsal =»%7 ST, -5 INaID
& jo g oduy JAIS VIV DNIIJWVE JHvie




‘8
'L IN
9 0D
'S 10
14 100
‘€ 4 1 SVD Yy
‘T nYv 210)2(
ool ‘1 a10)2¢ (o) EITED)
EEUERR] N ¢ —zmz:— —::_n_ L HIE]lVg) ‘OoN c>_—=moz oAllsO4 Avy INOHA winnov
.&..@E\) 3a3uydu . M03HD WVATLLOWd ADUND AVIT WilISAS
—5°£/ =ou% _/ (7047 NGLAY (ZI K hoo) .
© JC =MN s o ST P T [T

= e W VI I i ) . i

7

&gk | S € A 8o/ !/ dux\ ROQ R CL5S9] TE77 o
ok | ST | F8 | 3o/ | k80 |RFC |00 pxrd
Sl | S | J & |59 | Ty T oze
s | OF | 08 |_>b | 9k | OR1 Y=
XMl S (3| <6 [ o%T| OF7 T

525 Ok | 28 | 9y | BI7| £77| 290 ST EqI| T B ok

Bh | 2= 6L <ay &/l </ (| oo 571
SeH | = 6L Co) | Fd9o | FFo | €90 ore
e | O | AL | 66 /7| 2l | OO ° %
437 | G| LZL | 46 | Ko el =90 39k
wioljupn S | AOSENTT 7 A0t~ A | _S5€| L8| 88 ok T |ORT| 0|9kt 4/a/| S50 | )
(1.) (10) (1,) (1.) (LT (1,) (80)- (ozr *w) | (ozm "w) | (OzH "wy) Gap) (sa1out)
dwag ‘duay, ‘dwa g *dwa mo uj fenpy pasnboy Suipway 1Py | wiog
sjuauuo) xog 19§1 323umdw 3qoi | b B1IT wnRovA ompradiua ] 3o H ¥ 92y11Q dv g svp L1 oy 9st3Aul ]
| TERTTRL 0% q71S 1M0d A5 "ON X0t TO4.LNOD Flos” _L5w> NOLLOFUIG LYOd a% b€ INSSTUJ ONILIWOUVE
L7237 VIANDVIS /47 NOLLOHIYOD 1011d Q¥ /~ 24NSSTUJ DLLV.LS ST TO/7 MM LsAL
7oL ON ¥ALTd 46T 22 1.LYd NOLLVYEITVD Q47 (#*az718) A1ZZON 372D -~ ON LDA(0Ud
k. N_.LOH(OUd

Z-O7 _ONauoud £ (A) NOLLOMMNOD YALAW 7 £, XK~ 559 ~#77 -0 °ON 1§l LINN LSAL
$°ON X0t (100101 £ £87 (®117) NOLLOTNIO0D B0 /7 (F27) #6-/T-6e nLvd 1sdL T30 M NeERV19-350) | NAITD

10 T oy JIIS VIV DNTJIve javrce




S R

/) '8
\* L 2N | Q58 IN
HEC A T 3 e | 9 [
_ ] S ras | Soi 10
, TE (T 959 | L4999 "B TGy /7| 5h 700 )
QT |5 Tlh |£°5¢4 AL T ¢ z I SVD A VES 1YV
0'427) | 2BT_|F555 | THhEs | e 2V e 25| B | v o ToGy | at | s
o . Q .ﬁ mL 00z | O°LI m oW I W o, 1 225 &Ab mwu\mb 210j2({ (w)2) 31 ‘w)
U jutaug ILIUN uNuOD *ON sanwdapy OAINSO 4 3wy INOHA umnav
13uidwy 33updu) MoaHD AVIT LOLId MOHHD AVIT WIILSAS
_S</ =0tl%
QST =MW
umo__::_.mm_
olh | 2T | 56 | Se7 | T/7 | 77 | hoo [Ceedol|3Cg | 0F
O8h| Q& | T4 L) 97| %7 _SaT 3Z7
Dol 8718 L AF9 [ B o) =90 0CC
GLE | 57 L& CIT [3X@ |T3go| 590 ©°SE
bLk| ST 138 |l | R8O | R8-a| 209 S
ESH| S7 i b | 8O | BBV €S0 a5/l g5l TTT
XFX% 7 LY | 397 |50 859 | O 3 7LI]| <S8 op
BhH|OC | L8 | &9/ LT7T |7 U777 /9o 57
Q4r egd Ne.% RO/ | 88 C | K& | €00 o e
SehH | QU JR bk | &0 BFU | LD o>€f
wodue o A e T apsl o] S6A O7 b | L. | 659 | LS50 | woa| 998 20| Scot X
(:1.) (:1.) (:1,) (:1) [EITRC) (da) (d4.) (ozni *w) | (ozit w) | (ozis "w) (2p) (sangour)
*dway, ~dua ] ‘dway *dway, mo up lenioy pasnboy Fuipusy sopapy woy
sjusunuo)) xog] o} 13uidug LLTR] xo0s wnnovA osnjusadia ], 1950 H v 933110 dv o) svp L1 ougy 9813AU1 |
E2ne k¥, 0/ AZIS L10d VS "OH XOd TOUINQD  E7o 12977 NOILLOZUIA LOd 2 he FUNSSTAJ DRYLAWOUVA
2987 °vId XDVIS &0 NOLLOAWYOD LOLId 0T /—  MINSSHUJ DILV.LS SO TO/7 maud usaL
STS7  ONMAL N Ab- OC- 90 ALVd NOLLVIAITVD Obfr°2  (#'aZ1S) A1ZZON _SP2d - WL 0N LO3[0Ud
r—©/ "ON qa0dd z°¢/97 (A) NOLLOANYOD HALAW T-CS39-775-550gN sl oc=s W15 L70vy LINN LSAL
< 'ON X0 a7100/10ll £ €57/ (O v) NOLLDAWIOD ADLINIO A?»U 46 ~/T-60 ALVAISAL 52790 PAl7vTo- KO INHITO
Tjo 7ol JATIS VLV ONITTIIWVS YDV IC



‘s
L N
‘9 00
S 0
v 100
€ [A | SVO nyyv
‘T »yy LIEN
1 asojoy (wy2) (331 w)
CEIETETTIT jutiug [LIUH | sHuuo) *ON oanwdapN aallIso Ay INOHA CIEUETY
sodundp—— JoFuyduny _———__¥031D VA1 .LOLId ADHND AVIT WEHLSAS
_5& =0tli% = [ T€h)) S ) (P )|(h0F .
OFF =H ey N Bl Dl S A
:saquw)ss] =/ \.\\mk = « mw mmw\ ) = HY = ~ dv) \m@.?w\w\ Y| az=Yy (\WNLJI
&l | o= | fL 17 |84 Q| Ad-o | €29 |07 90|95+ | OF
PEH | Q€| Ly | ¥ 5% Al | V@ ST
0d 7 oF | 9% E7C {87 | AT | 599 e
L ST 26 S/ sl7 | &/ | lroe@ o &€
Lo S A5 | I | ¢/ 7 41| hooo S
odk| OT| g6 | +2/ 227 9267 | _so@| fillo]ll90h)| 127
18 0T [ SG| X7 [ §39| s8¢ | <oe |hLTZONefT| ox
Sk ¢ NP2 )y LT I REGe S
Sdh | S hé S/ G/ 9047 | soo oCe
BeH | S| € b | L/ L1 |00 fo@ o£sg
LIk | 2 Eh (CTT 9w/ |0k | 59 <95
Jwodyupu_G J\E?Jﬂ)hm. .N\NQV‘ - @5C o>l _S¢ Mﬂv e/ /7 / 2l S| L€l %ub\ cesl| /oY
(:1.) (1) (:1.) (:1.) @ ew) (1.) (:1.) (ozut ") | (oztt W) | (ozst ") 02p) (sayou)
*dwag duiag, ‘dwoj ) EYY mo uy [snpyY pannbay Fuipway Py wiog
sjuaunuo)) xog o} 133udurg aqos }ovis wnnowp emprsdis ] 1appy H v %2y10 dv g svp L1 outl) oA
SR SR, 07> A7Z1S 10 J& "OH XOH TOUINQD A0S ko  NoILOAWIA Li0d QS"v€  FUN§STUd OIYLANOUVE
+ %57 __'VId JOVIS V.2 £ NOLLOAUYO0D LOLld OC /- RUNSSAUd DLLVLS SV /% maud isal.
Jtel  CONWALY A~ 9TF9Y  glvd NOLLVIGITVD obl@ — (#'azIs) a1ZZON SFP T oN LOAfOUd
o 'ON 380dd €472 7  (A) NOLLDTWUOD YALAW T SY-U7) 'ONUSHL _ory Fo9>5 WEAFY 11nn feq)
9) "ON X0d a100/10ll (477 (®11v) NOLLOZ¥AO0D D10 /ﬂj RAZIE-6CT Tg1va sl SPOC SSITHET) S350 INard
= J0 € o8uy

JAEHIS VIVA ONITTIAVS JADVIS



A

5 |
8» \NQ\\ . ‘9 Q Q (020]
J\\\. e= D sl el 0
, LR | e EES7 TIRE S|y P14 Sh 100
Q¢ |7 E€ESh| 225k 2 K 1 3 SVD G0y | 59 |
)'12Z 2 0758 | 8.5 | C W Mpnay| < T 7S an | UV VIO O7[ T | aepa
.mw .@Nulg..l N .N Wﬂ o5l TAIY "W ool 1 a\uv\.dyu-& AGLY!Q © a10)3y (wig0) [EITRO)
CENEIET )| v [LUN] i) "ON smwdaN aalnsod sy INDA VNIV A
3a3udhuy 3quyduy OO ¥VAT 1oL ADID AVET WIHLSAS
__$ 57=0tH% .
0 T =MW
R TN
Qs | =€ | &b B | 630 | (¥ 0 [200 [Ogg6s/! TP o
7Ok | 55 | &L | 411 | & 0| €57 0@ B34
oBh | o F L] ol O7T9 [ o9d | €V orr
QLR |O% G| 70 | g7 7| #°0 oEE
kLA | OF —S6 |7 b7 7 877 o By 74
CHE| S E | S6 | 09 | 89| 630 | fo |BSETA S\ T
oZF Ok | 55 | =/ |68V |65 0 |0 gS&A)o5 oF
<ZE | 0% | %6 |7 [ 480 | 637 | g9o° 77
oLl | ST L | e [9P0p (P77 | Te7 oo
795 Sz | =6 | o/ |[P2 e | 20| To@ o €€
BCH|TE | oaf | 997 | /7 | §77 | FOF %
modyupu O Lnﬁle\-\ \w\u%w Z0> eunmuu\a\ \“%\N o0& b IS \\ / 4 7 hO0| VHETET| oSl / kX
(d4.) (12) (1,) (:1.) @it m) (4.) (1.) (ozv1 vy | (ozut -w) | (ozn "w) Gop) (sarout)
*dwa g ‘dwag ‘dwo g *dway no up oY pasnboy Fuipeay so19py oy
sjuawu0)) xog] 04| 193udwyg 2qo1 | Aavis wnnovA o.:.:.o.—.:o.—. PPN i v oyuQ dv ongd svp) L1 oty 9ssau1]
T T OF A71S 1U0d ¥i€ 0N XOfl JJOUINOD /470~ 150 NOILOZ¥Ia WIod 25> HE _aunssiid ONLIW0UVE
L %/ VI AIVIS fE < NOLLOTYYO0D LOLId g€ 1~  qdNSSAUd DLLV.LS SXd Y maud 1sil
z0L _ON WALl A4-Or-%2 __ 1LVd NOLLY¥EI1VD QLR 0 (#'azis) A1ZZON 3Ax T AL ON LDA10Ud
T~/ "ON A04d . £2797 (1) NOLLDAMNOD YALAW  _=—FCTa59— 7772550 'ON 1SdL QTx M6 WEUVG ) INQ LSTL

/ 'ON X0t a7700/10H

)0 1 oluy

L 3/ (®11v) NOLLOTYYOD A0

/4,.3@ F6-1T-6V aLrva lsil

LIS VIVA ONI'TdAVS ADVIS

Ta7001 ~voIw¥ 1D ~S5(1 INTIID




‘s
‘9 00
‘S to
L4 [A0e]
't [A ! SVO hyyv
A nyv alopdg
‘1 . 210)34 (w)2) IR
EXTESETY N ] vy (LA _UW0D ‘ON sanwdaN oAllsO g vy INDA uMnIvA
wdudyp—  33upluyy NOAND AVAT L o~ MOHHD AVHT WHLSAS
557 =0tH% PAGS (340 1 @) (ko)
QL€ =MW oo o _ ~— N S A
e =122 =) | =Ry ) (@ | e Y| L
oLk | S¢ ol ot |63 0 | @9 | @09 otz lbM S| 07
Tsh 1ok | ol | 12f | iU | b1 | ROC 2T
O | @77 [ Jol | | /1 | 410 | ko8 oze
SHT o/ | bk [@FT BT BT | Fo¥ 0%E
S S L I N A S

Ecn oo 7o [ 8T | T | 30| (e | ZOH| 7T

BhE | 3 | o=/ &2/ 48°¢ GE T ¢o0 [ peb LN 1040

S |5/ |oo/ | =T/ LA 7 LRT | so@ >
leas | 3R &b Tl V&L L1 | bkt | s0d o T
B8R | o | Kb Ol | 4LT | 47 )8 ¥ %3
B Gh | 5% | 46 | 677 | 877 | 847 | 9 S
wodjum G Q..eﬂ\:ﬂunn W%QV\ ﬁ\.Qumnu.\( ObA _Sh | nof _sol/ m\.\ 7 £ Tl 9900 |ocs 65/71 )5 .%\ /99
(44) (:1.) (1,) (1) @y m) (:1,) (4.)- oz v | (oznn w) | (ozn "w) Gop) (sarpau)
*dwa ), “duia g, *dwaj *dwsa g, mo uj sndy pannbay Juipway 3Py wio
sjudWIILo) xog 10§11 333uidusg 9qo1 g b LT wnnovA amuadwa ] 0N H Y o0 dv 0id svp L1 o) oflIANI]
L O aZ1s 10d XS ON XOfl TOUINOD _ALFPSs 157 NOLDA¥Id IMod @7 HC  HiNSSHud DIMLIWoUVE
L. B/ _"VId AOVIS Y NOLLOZHYOD LOLId oC /-~ JYNSSTUd OLLV.IS st P4 maud 1sil
Zeb - "ON¥ILIl A¢6—9C- 72 71yd NOLLYIEITVD 067 @ (§'azIs) A1ZZON s#e¥ —wL  ON.LDA0Ud
07 -oNagodd___¢£/©7  (A) NOLLOTAMOD YALAW - PP T550 'ONISHL  Gra Aw> baeltW] 1INn LSAL
7% "ON X04 a10d/10l1  £&F7 (@11v) NOLLDTWIOD FOLINO o&7) hé=( T-69 aLvad IsaL  S7A0c el T =550 1Naid

T jo T oy JHHHS VLVA ONI'TdIAVS HDVILS




e L

wE__7:2)-9Y

et USX - ClaipnTow

oBsERVATION: START TINE: 730
e Tive: 10: 20

DBSERVATION POINT:

. TRALsn ALEA

SOURCE:
nstce: 000
DIRECTION FROM: SOUTH
HE16HT: 200"
NIND:
SPEED: S mpﬂ
DIRECTION: SEAST
wweatie: . ST F

e —— - e — - -

COLOK OF EMISSION: ___—_

- - -

TOTAL Mo, OF READINGS: o 90 _
No. READINGS )= 201 O

 Mo. READINGS ‘= $01 0

GREATEST DPACITY: 0

.....

VISIBLE EMISSIONS OBSERVATIONS FORM

cQQ STACK T ¢S 7T

= TEEETEETES
=TSR CE e SIS ETET TR ERSERE #BamMN
ol Ot O] O} © wi O of{o| 0
1 0 (o] 010 3 0 (s} o) 0
2] 0} 0| 0l O iLoloto0l o0
slolololo nj0jlojlo|o
sl 01 O0lo 1o u{olof{olo
sif0olololo s{ 0| 91 O}l O
sl 0lpnlofo w{ojlojolo
1lolololo niolololo
8l 01 0] olo | wiOjlo|o|0O
sl 0ol olole wlploj ol ®
10l 0lol ol o wlpDlO190]|0
nloj0l olo u|l 0l 0] 6] Q|
n]|l&1oi010 {01 O010]o
3lo]l ololo slojololo
ulj O0f 0 01O ul Ol b0 |0
s| 0l o) o0lo0 sl ol 0101
wl O oo | O ul oot oo
171 © ol Ot o |0 10| 0
| 0 ©10 {0 wl| O Of 0| o
wlolololo wi{ 0t Ot ol o
2l 6l ol ojo ] 0191040
At 0l ol olo {0 O{ ol O
{0 {01010 521 01O {0O0{O
n] O{olo|o s{Plojolo
ot 01 0}joO wd O O{ O} O
x| O] ©Of{ ©fo sy O Oy 01 O
n{o{l of OO s { 0l Ot O} O
2l O{ O10] O {010 10O{0O
2| 01 O O{0O {0l 0 O{0O
% 0|0 Ol o 50 o ¢l o|o




ol el

DATE: 9:-21-9Y

et USX -claintom

oeseRvATION:START TInE: 10! Jo
oo ne:_1-3p

DBSERVATION POINT:

T RAL S ARSA

SOURCE:
pisTance: S 00
DIRECTION FROM:_S 0 4 TH
HEIBHT: 20 o'
¥IND:
SPEED: £ mpeu
preecTion: S - ¢
-4
eweratiRe: 69 OF
sy conDITion: &, CH T HAZ¢
BACKBROUND: SKy

- ———

COLOKk DF ERISSION: —

T0TAL Mo. OF READINGS: &40

No. READINGS )= 201 O

M. READINGS = 801 O ___

COMMENTS:

LlucHts
B.A P <.

VISIBLE EMISSIONS OBSERVATIONS FORM

29_ STACK T €T

0oy0| o0} O wi| ol 9 EZT;
1101 000 wjolofold
2{ O 010 n{ O0lOlo]e
slololoto slol Ololo
o1 0 O O 34 o100
slol Ol ol 0 sl ol 0lo | e
s {01 01 01O lojlo|O0loe
11 0 0] O 0 n|l 0o }lo |o
B{ O} 0l ol O w] 0| ol olo
9| ©] O Ol o nloOolojo} 0
wlo0{0]0{0O wl O of{ o o
njfolotoelo ul 9l ofolo
p{ololeld 2{ololojo
3l of ol ©f @ alol ololo’
n{ 0t 0o o ul O{o 0|0
151 O 0y 010 s Ol olo |0
w| 01 01010 wl0(0{10}0O
pt ©l 0 9|0 | O0f 0|00
| 0{ 0jo0{0 ®i{0|910 1|0
w| O olo{o wlolo|o}jo
2| O O 0{0 50 Oy Oy 0{ O
wlio{ 0l0O}{0 si1{f Olo {10 {o
2 Of{ 0ol o{© | 0joclo {0
nl 0f olo|? al o 0jo o
i 0 0 o{0 nmyd O({0O{o (o
x| 0y 0j0{o si0(0{lolo
x| Of Of{ O{ o 510{0(01{0O
nl 0] ofo |0 5{ 0] O] 00O
%] 0101010 w{0j|0{0}10O
xi Ol 0jo]o %{ 0| Ol 00




NTE: c,;/.99

FCILTY: US> - clarn Tow

DBSERVATION:START TIME: (/. 3o

END TIME: //:42

DBSERVATION POINT:
TRALIQ AREA

SOURCE

nstance: S 00
DIRECTION FRON: SO0 & 7,

METGHT: 200"
NIND:
SPEED: S~ mPy

DIRECTION: EAS T
wweatRe: G 7 F

— o e e el o

packsROUND: S K7

READING copITions: o4 <1

-——————

COLOK OF EMISSION: ___ .
TOTAL Mo. OF READINGS: /&
No. READINGS )= 201 O
- Mo. READINGS s 401 Q
GREATEST OPACITY:

-

COMMENTS: _—— =0 o
—NAnK _ HucCHes
B.4. Pc.

VISIBLE EMISSIONS OBSERVATIONS FORM

A O STACK (¢ST

P S

sx] ST Esz s s sr ey
ol 0Of 0]l O] @ o
1]10jojo {0 3
2010} 010 B
31101 ol glo h
s{o10101p u
s{O| O oo 1S
sl 010100 )
1LO1 o) olo Y]
gl 0t olol o 8
slO0lojlol o 39
10 Jd{ o }o Jd %0
njolO0loelo [
12 ¥,
13 (X
14 u
s 45
1 &
17 [y
18 a8
19 4
0 50
2 51
| 2 52
3 5
2 54
% 55
2% 5
2 5
2 58
59




I A

rcir:_USX e (piaTow

DESERVATION: START TIME: 1 2: 28
e T 1 3.2

DSSERVATION POINT:

TN Atin ANEA

SOURCE:

Joo

HEIGHT: Qoo

DISTANCE:

¥IND:
SPEED: ¥ mry
DIRECTION: J~f
TEWPERATURE: 72 °F
XY CONDITION: AYCH _cloupg
packeoukD:____ SKY

COLOR OF EMISSION: S

TOTAL Mo. OF READINGS: Z_ %o
No. READINGS )= 201

 Mo. READINGS ‘= g01____©

- - —

SREATEST OPACITY: °

- —— - ——

cRew: A3 ForemaN: L€ o oS

COMMENTS:

VISIBLE EMISSIONS OBSERVATIONS FORM

A0 STACK T&4T

1pw==f s
slotolojo w{Olo| ol O
1l oo {0 |0 ulol 01 0}o
2] O10 1o O nlolololo
ilolololp glo| 02 |0
s{ ol Olo (0o ul olotolo
s| ol O} 0|0 | o121 2|0
slO0l 9100 sl Ol ololo
110l oo loO n|l o ol o{0
sl 0{o0lolo wlOlOolclo
sl old0lolo wlolololo
w|l Olof{ 01O w| €l ojo]o
i oo}l oo ul 0l ojo | o
n{o{ O0lo}l 0 wl 0 O ol ©
3|l ol otolo s{o|lo{olo
uwt 010 O O uj O of 00
slo{O0]| 20O s Olo |l o
sl Ololo1 0 w{ of Of olo
wl gl ojdfo vnlotd19]o
wl OO0 OO0 w| 0 of 0o
wl| | 2l 010 | vl ol | ofo
21010l &0 wi 0 0] 01O
njiololeol o ul o of Ol O
n{i0{0lolo 20 O O O ©
30| O] ©] 0 sl Oolo{of| O
wl0jol o} o St ol{o o
xi0|lo| OO ss¢ Of of OO
{0} 0{Oo (O % { 0 O{ol o
nl O O (o 5{0|lo0{0{©°
2| ©O| O 0 {0 8 Oof O 0o ©
%l 0|OD| 9]0 s|{O0|l°2{040




Y-21-9Y

MTE:

FCILITY: _USX-clainTon

DBSERVATION: START TINE: | & -2
oo T/ 9025

DBSERVATION POINT:

[ NA LA ANEA

SOURLCE:
pistance: S 00"
DIRECTION FROM: SO X TH
NEIHT: .00
WIND:
SPEED: ] MPH
bIRECTION: S €
TEWERATRE: 2 & °F
SKY CONDITION:L @€ _/ou DS
BACKBROUND: _ sKr

READING CONDITIONS: \SAiR
COLDK OF EMISSION:___________
TOTAL Mo. OF READINGS: 2 (1)

No. READINGS 3= 201___O

Mo, PEADINGS = 801 ___ ()
GREATEST OPACITY:______ (O

comeEnts: — — O %

VISIBLE EMISSIONS OBSERVATIONS FORM

AO STACK Te8T

|

-

-Oﬁﬁl"“b““u‘b

-
(-4

—
-

—
L% ]

[,
F 3

—
wn

—
(. o

—
~3

o
-~

0‘0QOOQOQOQOOO.OQOQOQOQOOOOQ

ololslolololololclokblok ool RPIRP IC|9Glo P]O|o|0 [

olololololalololclo lolelo|a|cQlolc PP [o]c|o GO RR|0R|°
GGOOOOOOOOIGQQQODQOOOODDDOQDOOO

SN NS olol®lo|o olQQCb‘QQOOGOgoQQQ()opoog
£

ooooo°oo0000900000000009000000

OOOOOOGQOOQOOOOOQOQQDOGGQOOOQOa

20 50
21 51
y?, 52
pa 53
24 54
ye 55
2 56
2 57 Q
2 58
sl 59 0

(3000600QOGOOOQ()OOOOOOOOOOOOOOQ




j :

7-21-99

WIE:

eIy A Sx-clain Tow

oasERVATION:START T | .25
40

eno TIeE: /Y9

——eeees

DBSERVATION POINT:
_TRALEN ARTA

SOURCE:

pstamce: S 00O
DIRECTION FRoW: SOUTH

MEIGHT: 00
WIND:
SPEED: S MPH
DIRECTION: SouTH
TENPERATURE: 77°F
SKY CONDITION: &/ 7& _ cloubs
BACKSROUND: SKY

READING CONDITIONS: JA R

- o o

COLOk OF ERISSION: _

TOTAL So. OF READINES: _6 O
No. READINGS >= 201

Mo, READINGS ‘= 801

SREATEST OPACLTY:

VISIBLE EMISSIONS OBSERVATIONS FORM

;lo STACK T &L T

FEECTRETTEETSTIIEIEESESSSEERY

|
|

o OJO}j OO 30
1] 2ot o0} ° 31
21 0{o0l0 |0 n
1101 o0 o| o T
11 C1o 10 (0O U
slojojlo|oO ]
sl Olo] O O %
1fololot o )
gl o0l ololo 1}
et O 0 L 39

w| O{0} oto 80

nj{o0jl ol o010 4

1210 ol 0| o 2

3lojoltojo Q

ulbjolo (o u

—
wn
oo
o

E.S

—
-3
o
~4

—
oan
&
{e o]

—
~
o~
~0

=3
-y

(ad
—
(7]
—

N
&5

2 3
il A
2 33
2% 5%
il 57
% S8
2 59




MTE: 57'.2/’7‘/

mcia: USx-clainon

DBSERVATION:START TIME: 1 5: 2 0
EXD TIXE: 1 6:20

DSSERVATION POINT:

_IRALten, ARSA

SOURCE:
pistance: S 0O
DIRECTION FROM; SO u TH
HEI6HT: 204
WIND:
SPEED: ) 2 mPH
DIRECTION: S OUTH
TENPERATURE: 77°F

SKY CONDITION: LT ¢ clougs

BACKBROUND: SKYy

READING CONDITIONS: _JA 172

COLOK OF ERISSION: ___—~
TOTAL Mo. OF READINGS: 250
No. READINGS )= 201 O
 Mo. READINGS M= 801____ O

- ———— - —

COMMENTS:

VISIBLE EMISSIONS OBSERVATIONS FORM

20 STACK T&S T

posmmmmrsy | presssmmsses
9 SEEETCECESSTRESERY %a& =3
olololO}o w{ 0]0{0 |0
1101031 010 w{ololo 10
2{ 01 0}1010 nl O{ O0{0 | O
sl 0{lo]l 010 nlol olol]o
s 01 O 0§ 0 {01010 |0
s| O} Olo} O s| 0] 0o} 0}0
st ol 01 OO w|{ 01010 }|0
110101 010 w|O|O10]O
sl 0] 01010 wlololo|O
sl 0l ololo wlolo |0 |0
wlO0{ol01o wlololo]o
ylolo}j 010 wulolojo|o
pnloflt 0l OO w{o|lO0{0}| O
30101010 slO0lololo
wnlO{10|0 {0 uM{o0iDioOlo
s 0100 |0 s| 010100
81 0101010 w{ 01 01 010
plO0lo]l 01O wl{0jol0o]0
sjlO0{0[0{0 wi 0lof{o]o
9] 0{0j O0fo0 w|0]l]0{10O 10
21041 0f 010 i 01010 {0
alo{ol Ojo si{ 0{ o 0|0
nl0{ 01910 | 0{o{o o
n|l 0y o0l Ot O s5{of 0f O{0
210101 0nto9 und pl 0y 010
x| 9] 010 |0 st 0 0{ 01O
i 01 { 0{0O w{ ol 0{ 0lO
7] O of 610 w{o0]| 0{2{0
nl 0101019 w{ ol of 010




wE: J-A1-9Y

mem: USk ~elpiaTom

oBsERVATION: START TinE: ) b2 2o
EXD TINE: | 7. 20

DSSERVATION POINT:

_TRALlsn ARsA

SOURCE:

pstance: S 00"
DIRECTION FRON: Sou TH

HEIGHT: L00*
¥IND:
SPEED: ¥ MPy

DIRECTION: S-¢
TENPERATURE: 78 °F
SKY CONDITION: L7 T§  clouns

BACKBROUND: sKYy

TOTAL Mo. OF READINGS: AY o
No. READINGS )= 200 O

Mo, READINGS ‘= 801 O

GREATEST OPACITY: o

e

VISIBLE EMISSIONS OBSERVATIONS FORM

20 STACK T¢d7T

v:m:

?

:szwnauhunasﬁ

-~
'~

L]
(%)

p

o~
(¥ ]

&

E
-~

b 3
oo

E 3
~0

GOQOQQOQQOQC?OC)QPOQOOQGO OOOOOOGH

°OooOOoDoOQQQQ06600000@0000000

alelol@|Clo|olols oo |oicoln OO0l (o]0 lo Ol |olo oo |o

ol ICIP(o|o|0IC|o|olC |ojo]ec oo jolo@le|Olcio oS lojo oo |o

20 50
2] sl
z 32
23 3
24 )
5 35
26 5
2 57
2 S8
29 59

0600000500000000000600000000065

oclclolololcloPlo{Clofo[olo|lofeclolojolo|Cicleicle|C]lo]®lo|c

06000600006000OOOQOOQOQ()OOOOQO

Clolo|o|®|®|°|o e o |C]S ooV g (s |olo]cfo|C|cle]alo]c |o]o




VISIBLE EMISSIONS OBSERVAIIONS FORM

Z :: : 2 0 STACK TEST
P y §ETIEIETEEITTTEITETEITITESEREY

PATE: 9-21-9¢ R
e{ Ot 0] OO0
Fcimy:__USY ~chhintom 1lolojo]@
2{ofol0{o
OBSERVATION:START TIME: ) 2’20 1ol o]l ol o
oo TIeE: | 135 silojtoloto
DBSERVATION POINT: st o 0] 01O
-~ TrAiLen ARc A 8| O ol 01 O
1lojlo|o}lo
SOURCE: gl otO0jlofo
81 01 0 010 | hii
pistace: 00 wl 0ol 0o 40
DIRECTION FRON: SO 4 TH ul 9{0lol o 4
HEI6HT: 200" {019l 0{o 82
3101010 to0 3
NIND: ul{ o{dlejo o
15 5
SPEED: £ MmPH 16 %
DIRECTION: J-£. 17 [y
EweRaTRE: 2 8 °OF 18 i
SKY CONDITION: £ T¢g clouos 19 1]
BACKSROUND: sy 2 50
2 51
ol 52
READING CONDITIONS: JA 'n % 53
COLOK OF EMISSION: ___ — 2 54
el 55 ¢
TOTAL Mo. OF READINGS: _( O 2% 5 |
No. READINGS =201 O il 57
Mo, READINGS ‘e g01_ O % 58
GREATEST oPactTY: O 59

COMMENTS: ___

- - — - ———— - - — T




1881 2LI0'L JOVHIAY
S08°1 £420°1L $£0°S 0162 0°19§ S6°'82 £10°'S 0'kvS 089 INOLLVINDIVD
$£2°99¢ 000°S 0e9 dois
0'L0L 026 00LL 0’18 4IVH
00219 007 S6°'82 000°0 luvis
££8°1L £0L0'L 001's 20'62 G156 S6'82 £10's 0'LYS  S6'8 [INOLLYINDIVD
002°09¢ 000'S S6'8 dols
526 0°06 0°501 0’18 47vH
009'SSE  00'tL 5682 000°0 lyvis
£L8'L oriL0’L 150°S 66'82 S'ESS G6'92 £10'S 0'l¥S  SL72L INOLLYINDIVD
161568 000°S [TAr 4} dois
G'c6 068 0'86 018 41VH
00L°'0SE  0S°0 5682 0000 lyvis
OHV A aa ad vi oL iL Md WA ML | (uw)
ANIIDI34300 | INIIDIF3300 | INNTOA | I0IJIHO | DAY dWIL | 1NO dWaL | NI dN3L1 | 3HNSS3Hd | IWNTOA | dW3L | INIL
3014140 SETE}]
H313W 1S31 AHQ H3L13IW 1S31 13Mm
Odd HOLYH3JO ¥6-02-90 ILva
BH v S6'8¢ dg 9 # Xo0d

NOLLVHEITYO INIOd 334UHL

NOLLVHEINVYO X08 TOHLNOD




1831 1S0d

PotL fre8"L- 30N3434410
218°t 9G€0°t JOVHIAV
L£8°L ¥6€0°1 010'G 0062 2SS 06'82 E10'S 00eS €82 [NOLLYINOIVO
0L¥'¥L6 000'S £8°L do1S
526 0'es 020+ 0°0L 4IVH
00v'606  SE'L 06'82 0000 14v1S
evLl 08€0°} ¥66'% 0062  0°0SS 06'82 €10'S 006S  29Z |NOLVYINDIVO
66806 000'S 29'L dois
006 0’18 0'66 0'0L 4IVH
000'¥06 _ SE'L 06'82 0000 14vis
1581 £620°t 600'S 0062  0°/¥S 06'82 £10'S 00£S 284 |NOLYINOIVO
609°€06 000'S 28°L dois
028 0'6L 0'S6 0'0L 4IH
009868 SE'} 06'82 000°0 1HV1S
@HY A aA ad vl oL I Md WA ML | (uw)
INIIDI44309 | INJIO149300 | IWNTOA | 30IJIHO | DAV dW3L | 1IN0 dW3L | NI WL | 3HNSSIYd | INWNTOA | dN3L | SWIL
3014140 CETE]]
HI.L13IW 1531 AHa Y313 1S3L 1IM
Odd HOLVH3dO ¥6-81-01 31va
BH'u 0682 dg 9 #x08




050
00°1L
002
0ot
00’y

H3ALIWONVYIN

050
00t
002
00
00y
HY

ON3IHINOVA

JONVH OCH .5 010

0205 005 1S0L 000S 005 SOt
0°20% oo¥ 1e'8 000y 00v 1E'8
0°'10¢ 00€ 609 0'10€ 00 609
07002 002 298¢ 0002 002 28°¢
0051t 0S1 992 00SL  0SL 9972
0041 oLl Al 00LL 0L bLL
006 06 62t 006 06 62'L
00L oL ¥8°0 0'0L 0L 80
00S 0S or'0 00 05 0vo
ooy oy 810 00 oy 810
@3 Qo) (Aw) G GJ (Aw)
ONIQV3H  dW3lL 1ndNi ONIQY3Y dN3L  1NdNI
dW3L 1394Vl 3JIOVII0A dW3lL 394V  3JOVII0A
Odd HO1vH3dO 19V HOLVH3JO
¥6-60-90 31va 88-82-10 ailva
YO3IHO HILIWOUAC 1S3 L-3Hd NOLLVHEINYD H313IWOHAd
2220 LAV 0000  13M
0000 0000L 6120 6L9'v6E  00V'P6E  AHA
31vd (uw) 40 40 40
Mva aNIL 3NNTOA  dOLS  IHVIS
Odd  HOLVH3dO
¥6-02-90 alva
MOIHD Mv31 1S31-3ud
00 00€
002 002
00l 00t
050 0S0
H31SNONVIN av
GUVANVLS AHVWIHJ OIM3HANOVN
38NL INVIS

JONVY OZH .05°0010

JONVH OZH ,0°€ 010

Jdy
¥6-60-90

9

HOLVYH3dO

Jiva
#X0d

NOLLYHEITYD DITAHINOVIN 1S31-34d



0s0
00°1
002
0o'e
00y

HI1IWONVYW

050
00t
002
00°€
00y

HY
OI3H3NOVW

JONVH O2H .5 010

0'20S 005 lS°0L 0005 00S /S0t
0°00¥ 00¥ 1e°8 000 00V I8
0'10€ 00¢ 609 0't0€  00€ 609
0°'102 002 28c 0002 002 298¢
0°0S1 0S1 99'2 00SL  0SL 992
00LL oLt v 00LL  OlL  #27)
006 06 62'} 006 06 62t
0°0L 0L ¥8°0 00, 0L ¥8°0
0'0S 0S o0 0'0S 0S ovo
o'ov ov 810 o'ov o 810
Go) @) (Aw) G  GJ (A
ONIQV3H  dw3l 1NdNI ONIQV3H dW3L - 1NdNI
dN3L 1394Vl 39VII0A dN31 394V  39V1I0A
Odd HOLVH3dO IOV HOLVHIO
¥6-81-01 aiva 88-82-¥0 31va
MOIHO HILIWOHAJ 1S31-1S0d NOLLVHEAINYD HI1IWOHAd
002°0 002°0 0000  13IM
9000°0- 000°0L 9020 90.°/68  00S°/68 AHQ
3ivd (uyw) 40 492 40
Mvani 3NIL  3NNIOA  dOLS  IHViIS
Odd  HOLVH3dO
¥6-81-01 alva
MO3HO V31 1S31-1S0d
00t  00°€
002 002
00'L 001
0S50 0S0
U313NONVIN dv
QHVANV.LS AHVINIH] OIN3H3INOVIN
39NL INVIS

JONVH O2H .05°0010

JONVH O2H .0°€ 010

Jdd HOLlvd3do
¥6-81-01 3iva
9 #X08

NOILLVHEITVD JIMTIHINOVW 1S31-1S0d



08610 98610 18610 | SHILIW DIAND AlS
166°9 #10°L G66°9 ERYeIT]
8z10°L 8z10°L 8210°L AVD Woa
0'ie 0'ie 012 9H NI WNNOVYA
9'62 0'8 9'se 0'8s 9'Ge 0'8. ‘dWAL LNSIGNWV|
Do do Do do Do do
90°62 90°'62 90°62 34YNSS34d HIALTAN
90°0 SL0 900 S0 900 S0 3214I”HO
ODH NI H3ILVMNI OHNI  HILVM NI OHNI  31VMN|
00°G1 00°Sl 00°S1 CNIW) 3nIL
09§ 001 6°6SS 5'66 52°09S S2°001 DAY dW3L
Hdan31l HdW3al Hdanal
86 €01 16 2ot 86 201 NINSL dW3L
86 €01 16 201 86 201 NINOL dW3L
16 ] 16 ]} 66 2ol NIN S dN3L
16 201 86 20k _ 001 soL TVILINI dW3L
Ino NI no Ni m) NI
0152 8252 G2S2 ION3H3IAHIA
018°¢el g29'521 628211 40 IVNid
00£°921 00€'8L1L 00014 49 IVLLINI
£ 2 1 NNY
9 # X084 Odd  HOLVH3dO
00'62 ‘dd ¥6-60-90 31va £-0dve 32I4IHO

11anv 301310 VO




GEOMETRIC PTTOT CALIBRATION

Caliper #____ X&F -9 Probe #: /0.2
Precheck Dae:__G~/0-94
. Post Check Inidais; " RPc
! d=_3
0] " ~3a . o > al, a2 = <100
ORE o
. a -~ gl =~ \
_ _—__:_o_,x L > BLBL=<
? ' 27
Flaw F=__93

@ p=__ 1o 8=<0.1250"(w: FrnY

V= o V = <0.03125" (v F e

W= i !9"/ Wzo.’

x=_ 037 X20.750

(344" using 1727 nozzle)
y=__S5°¢C Y>3.0°

1.08 3, """50 % |z-_=.L Z520°
’ ]
! =375 s

A D
2100, 4 2.000, | P

e
hebocan L | l Z
gj'r ™ s’nTn;rm Qi)

g2} 2

4
8 3, 4 .. as BY IR ] D TYPE § PITOT NUBE
Y P Y P LAY -y X
!

LAEI ¢ BOITL( :
: &g e i_




GEOMETRIC PITOT CALIBRATION

Caliper #_X£F =89 Probe #:__ [©O- 2
Post Check lnidals: ﬂ/c_
-]
! A= =3
k N CRE T e
~ e
¢. ~ Bl= O
—' \ ! A _
_—-——"{O./J 8= ‘ /-" Bl, B3, = <50
* 4
Flaw Fa 46/
@ P"'—-‘-Z(c_ p=20.1250"(we Fran )
: v O veoqms(v:Fmng
Ws_ A0 W0~
x=___L X20.750"

(34" using 1/2° nozzle)
Y '-‘____&__ Y >3.0°

Losa Qa0 | o fons
P! —=—

v h * y
2.10 0, & <3.00 0, p=_37L D> .87

oo A Z

[
]
et s 1

8' LB R gi)

( KJ =) LXPK'_LS$£.D TS 3&6(&;)

* ’ N e
@ . R S
‘

STATIC MESSUE
: ouis
1
b
Y % 3 - Yog s A7OT Ty D Tyse § PITOT Tl
— IS e A i lede bl PRESSURE
a - - — I 1‘ mm

Lamn ¢ Szt h o
' oI et _L.




COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA
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COMPLIANCE DEMONSTRATION
NO. 20 BATTERY COMBUSTION STACK

USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

APPENDIX C
GRAVIMETRIC RESULTS, EMISSIONS CALCULATIONS

ATS

ADVANCED TECHNOLOGY SYSTEMS, INC.
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STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#20-1
A. Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average a H 1.12 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average a P 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
I Stack Diameter 186 in.
J. Stack Area 188.69 ft? (0.00545*1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 f? (0.00545*K?)
M. Average Stack Temperature 490 °F
N. Average Stack Temperature 950 °R (460+M)
0. Average Meter Temperature 84 °F
P. Average Meter Temperature 544 °R 460+0)
Q. Condensate Volume 250.2 mL
R. Absorbed H20 159 mL
S. Total H20 266.1 mL (Q+R)
T. Filter Weight 0.0122 g
uU. Probe Weight 0.0363 g
V. Impinger Weight 0.0030 g
W, Total Weight 0.0515 g (T+U+V)
X. Metered Gas Volume 70.914 dcf
Y. Corrected Metered Gas Volume 72.134 def X*H)
Z. H20 Gas Volume 13.102 of (0.00267*S*P/A)
AA. Total Sample Volume 85.236 of (Y+2Z)
BB. Percent H20 154 % (100*Z/AA)
CC. Gas Volume Sampled 69.222 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0115 gr/dsef  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.154 18 2.767

Co2 0.045 0.846 4 1.676

CO 0.000 0.846 28 0.000

02 0.105 0.846 32 2.844

N2 0.850 0.846 28 | 20.142

Average Molecular Weight 27.43 1b./1b. mol

FF. Average Stack Velocity 15.6 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 176500 acfm (60*FF*J)
HH. Standard Flow Rate 96400 scfm [GG*(528/N)*(C/29.92)]
. Sample Time 7200 sec
1. Percent Isokinetic 1019 % {[100*CC*60*J)/[HH*L*II*(1-BB/100)]}

KK. Mass Flow Rate 8.03 1b/hr [DD*HH*(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: ~ CLR-BS#20-2
A. Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average s H 1.09 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average aP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 in.
I. Stack Area 188.69 fi2 (0.00545*1%)
K. Nozzle Diameter 0.490 in.
L. Nozzle Area 1.31E-03 f? (0.00545*K?)
M. Average Stack Temperature 484 °F
N. Average Stack Temperature 944 °R (460+M)
0. Average Meter Temperature 100 °F
P. Average Meter Temperature 560 °R (460+0)
Q. Condensate Volume 229.0 mL
R. Absorbed H20 14.6 mL
S. Total H20 243.6 mL (Q+R)
T. Filter Weight 0.0186 g
u. Probe Weight 0.0258 ¢
V. Impinger Weight 0.0002 g
Ww. Total Weight 0.0446 g (T+U+V)
X. Metered Gas Volume 69.834 dcf
Y. Corrected Metered Gas Volume 71.035 def (X*H)
Zz. H20 Gas Volume 12.347 f (0.00267*S*P/A)
AA. Total Sample Volume 83.382 of (Y+Z)
BB. Percent H20 148 % (100%Z/AA) .
CC. Gas Volume Sampled 66.215 dscf [Y*(528/P)*(E/29.92))
DD. Grain Loading 0.0104 gridscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 0.148 18 2.665

CO2 0.045 0.852 44 1.687

CO 0.000 0.852 28 0.000

02 0.105 0.852 32 2.862

N2 0.850 0.852 28 | 20.276

Average Molecular Weight 27.49 1b./1b. mol

FF. Average Stack Velocity 15.5 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175700 acfm (60*FF*J)
HH. Standard Fiow Rate 96600 scfm [GG*(528/N)*(C/29.92)]
II. Sample Time 7200 sec
JI. Percent Isokinetic 96.6 % {[100*CC*60+J])/[HH*L*II*(1-BB/100)]}
KK. Mass Flow Rate 7.33 1b/hr [DD*HH*(1-BB/100)*60/7000]




STACK SAMPLING CALCULATIONS

CLIENT: USS CLAIRTON WORKS TEST DATE: 09-21-94
TEST SITE #20 BATTERY COMBUSTION STACK TEST NUMBER: CLR-BS#20-3
A Barometric Pressure 29.50 in. Hg
B. Static Pressure -1.2 in. H20
C. Stack Pressure 29.41 in. Hg [A+(B/13.6)]
D. Average a H 1.13 in. H20
E. Meter Pressure 29.58 in. Hg [A+(D/13.6)]
F. Average AP 0.04 in. H20
G. Pitot Coefficient 0.84
H. Gas Meter Coefficient 1.0172
L Stack Diameter 186 in
i Stack Area 188.69 fi? (0.00545*12)
K. Nozzle Diameter 0.490 in
L. Nozzle Area 1.31E-03 fi? (0.00545*K?)
M. Average Stack Temperature 481 °F
N. Average Stack Temperature 941 °R (460+M)
0. Average Meter Temperature 106 °F
P. Average Meter Temperature 566 °R (460+0)
Q. Condensate Volume 229.1 mL
R. Absorbed H20 149 mL
S. Total H20 244.0 mlL (Q+R)
T. Filter Weight 0.0118 g
u. Probe Weight 0.0284 g
V. Impinger Weight 0.0006 g
Ww. Total Weight 0.0408 g (T+U+V)
X. Metered Gas Volume 70.450 def
Y. Corrected Metered Gas Volume 71.662 dcf (X*H)
Z. H20 Gas Volume 12.500 cof (0.00267*S*P/A)
AA. Total Sample Volume 84.161 cf (Y+Z)
BB. Percent H20 149 % (100*Z/AA)
CcC. Gas Volume Sampled 66.098 dscf [Y*(528/P)*(E/29.92)]
DD. Grain Loading 0.0095 gr/dscf  (15.43*W/CC)
EE. Average Molecular Weight:
Component % Volume | *(1-BB/100) | * Mol. = Weight/Mol
+100 Weight

H20 18 2.673

COo2 0.045 0.851 44 1.686

co 0.000 0.851 28 0.000

02 0.105 0.851 2 2.861

N2 0.850 0.851 28 | 20.265

Average Molecular Weight 27.49 1b./Ib. mol

FF. Average Stack Velocity 15.5 fps {85.49*G*[(F*N)/(C*EE)]*0.5}
GG. Averge Flow Rate 175400 acfm (60*FF*])
HH. Standard Flow Rate 96700 scfm [GG*(528/N)*(C/29.92)]
. Sample Time 7200 sec
1. Percent Isokinetic 964 % {[100*CC*60*J)/[HH*L *11*(1-BB/100)]}

KK. Mass Flow Rate 6.72 1b/hr [DD*HH*(1-BB/100)*60/7000]






