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ABSTRACT

On July 10, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #13 Battery Combustion Stack operated at the Clairton
Coke and Coal Chemical Works. The purpose of the testing was to determine the
(1) concentration and mass emissions of particulate matter, and (2) presence of
visible emissions from the stack as required by the Amended Mon Valley Consent
Decree, Paragraph V.A.(6) and Appendix 4.A. The results of the testing showed an
average particulate matter concentration and emission rate of 0.011 gr/scfd and 2.73
Ib/hr, respectively. The allowable concentration is 0.015 gr/scfd. Thus, the
emissions from the stack are in compliance. No visible emissions were observed
from the stack during any of the tests.
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1.0 INTRODUCTION

On July 10, 1990, a compliance test program was conducted for USS Clairton
Works, Clairton, PA, on the #13 Battery Combustion Stack operated at the Clairton
Coke and Coal Chemical Works. The purpose of the testing was to determine the
(1) concentration and mass emissions of particulate matter, and (2) presence of
visible emissions from the stack as required by the Amended Mon Valley Consent
Decree, Paragraph V.A.(6) and Appendix 4.A.

Testing was performed by the Air Quality Engineering Division of Keystone
Environmental Resources, Inc. (Keystone). The test crew was comprised of Mark
Grunebach, Manager of the Monitoring Services Department, Richard Casselberry,
Daniel Keller, and Thomas Morgan. Visible emissions determinations were
performed by Jim McKoy of Environmental Technical Services (ETS). Keystone
and ETS are sister companies under the Chester Environmental Group. All test
procedures were witnessed by Phil Lawrence of the Allegheny County Health
Department.
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20 METHODOLOGIES

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. The gas volume sampled for each 120 minute test was greater than 50 dry
standard cubic feet.

The process exhaust exited through a 120" diameter stack. 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 4 equally spaced
ports, with each traverse point sampled for 5 minutes. A schematic diagram of the
stack and traverse points is presented in Figure 2-1.

A total of three test runs were performed. During each test, gas concentrations of
CO2, Oz, and N (by difference) were determined with the use of a Fyrite apparatus
as specified by EPA Method 3.

Clean up of the sampling train included a water and acetone rinse of both the front-
half and back-half components. The water soluble and water insoluble portions of
the front-half of the sampling train were determined as a total, while 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. After
filtration, the soluble back-half water was extracted with chloroform and ethyl ether;
the extract was dried, desiccated, and weighed to a constant weight. The filtrate was
then submitted for sulfate analysis via ion chromatography.

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

All testing was performed during periods of normal plant operation. To validate
this, copies of the operational data can be found in Appendix A.

The probes and sampling trains were operate 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 can be found in
Appendix B.

Copies of the field data sheets for the particulate matter sampling can be found in
Appendix C. The emissions calculations for each test can be found in Appendix D.
The results have been summarized in Table 3-1. The average particulate matter
concentration and emission rate are 0.011 grains per standard cubic foot dry
(gr/scfd) and 2.73 pounds per hour (Ib/hr), respectively.

As promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6),
the particulate matter standard for #13 Battery Combustion Stack is 0.015 gr/scfd.
Thus, the emissions from the stack are in compliance.

Table 3-1 also lists other pertinent stack and sampling parameters including the
stack gas flow rate in units of actual cubic feet per minute (acfm) and standard cubic
feet per minute (scfm), moisture content of the stack gas, stack gas temperature, gas
volume sampled for each test (scfd), 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% and 110% is considered acceptable.

The analytical results of the sulfate determination of the soluble back-half water can
be found in Appendix E. These results have been summarized below:
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EMISSION,
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USS CLAIRTON WORKS

PARTICULATE MATTER EMISSIONS DATA

TEST
#1

0.012
2.81

59632
31807

17.37

507

120
70.264

103.78

TABLE 3-1

TEST
#2

0.012
2.68

58473
31810

15.80

488

120
72.226

104.68

3-1la

TEST

0.010
2.69

67397
36578

16.30

489

120

82.411

104.49

0.011
2.73

61834
33398

16.49

494
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Sample Concentration Total

Test # Yolume (mL) (mg/L) Sulfate (mg)
1 930 36.8 342
2 740 39.6 29.3
3 950 542 515

Copies of the field data sheets for the visible emissions determinations can be found
in Appendix F. No visible emissions were observed during any of the three tests. As
promulgated by the Amended Mon Valley Consent Decree, Paragraph V.A.(6), the
visible emissions shall not equal or exceed 20% opacity for a period or periods
aggregating in excess of 3 minutes in any 60-minute period and shall never equal or
exceed 60% opacity. Thus, the emissions are in compliance.
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60105002 DCC#RS867 9/90 3-2 i!&&ﬁl&gg



USS CLAIRTON WORKS
RESULTS OF THE
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX B

PRE-TEST AND POST-TEST
CALIBRATION AND AUDIT RESULTS
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|
0 TYPE S PITOT TUBE <D

b X

To
1 )
. SAMPLING NOZZLE AR BLE

'SAMPLING NOZZLE .

. SAMPLING PROBE STATIC PRESSUR?

OPENING

& i0

& TYPE S PITOT TUBE

il

K. | INPACT PRESSURE
K " OPENING

| .
NOZZILE OPEHING i

Dn = Nozzle diamater
Dt = 3/16 to 3/8"

b

THERMOCOUPLE 4
1T 7 Se—

]
]
T |
TYPE § PITOT TUBE CD
!
|

Q
Y W20
‘ i X > 3/4" for 1/2" Nozz
SAMPLE PROBE a1 Y > 3"
z22"



GEOMETRIC PITOT CALIBRATION
Date

0
al = 2, Inftials

a2 =

al,) Y " . gl = l
H \324 al, a2 <10

. ’ g2 =
Y foE
| =T

' L
7 * X = } y
Y = 2 3“

u=ASIND
v = ASING®
399 570
1.05 Dt <P <1.50 Dt
PA s PB
2.10 Dt <A <3.00 Dt 2

B-SIDE PLANE 798 .14



P ~.
GEOMETRIC PITOT CALIBRATION robe No. _ 7~/
Date - 20-9¢

al = 1° Initials —¢Ip")
al = |

}-a,l/' \:.Z.I al, a2 <10° gl = 3“ P@“ fost
. - O
/ \ !

Re ]
~N
"

[

A
u
l V= o3
| '
X
Y
z

C
™
]

A u=ASINT
2° v=ASINO

yo S .577

Pa 1.05 Dt <P <1.50 Dt
Pg Pr = Ps
—_— . —- 2.10 Dt <A <3.00 Dt

B-SIDE PLANE 51/ /. 16 B-3




49}

Probe No. t ""s?

GEOMETRIC PITOT CALIBRATION

Date _6-29-90
gl = l/' Initials 4TS
;32 '__42;1______ ;Mi~'4Q57P
al, a2 <10° gl = _{ r

g2 _3°

A-_,988

u* 'QS%

V= 0‘)

Ws

X =

o~
2

u=ASINJI
V=ASING

A-31DE PLANE
"f‘,‘f '5;777u;'
' | Pa 1.05 0, < <1.50 D,
PB PA * PB
e W VNN IS 2.10 D, <A <3.00 0,

B-SIDE PLANE ‘&8 l, ‘53’. B-4



p o.
GEOMETRIC PITOT CALIBRATION robe No. DR
Date f;o .90

ol = ° Initials 707}

/
2= _3° ZL
'G ' . . ’ 0° gl = ‘/s . -f‘,-/g/./,.-
H \224 al, a2 e ‘F}
i / \i A= _7¢2
._... us .o(,’?
I‘_ V= .0273
| V- Zo
S X= 949
Ye2>37
12 >57
D)7 222

u=ASIND
y=ASINO

9\O
A-3IDE PLANE 7/
' e -—-ﬂ.—-
z Dy A ; PA 1.05 D, <P <1.50 D,
C * 8 1 P PA * PB
. ._._i...i. 2.10 D, <A <3.00 O,

V B-5
B-SIDE PLANE 287 ri4



Probe No. "3
GEQMETRIC PITOT CALIBRATION
ate __6/29 |90

gl = ‘f° Initials 47
e a2 = 2- /’)(/Q_q[fj

'f,l/' \02, al, a2 <10° 8l = —%—
. " g2 =

p=ASIND
V=ASINO

A-3IDE PLANE | ,34'% 'S4

gL .2L A /P 1.05 D, <P <1.50 D,
' - B PB PA = PB
— N L 2.10 D, <A <3.00 D
t t B-6

B-SIDE PLANE T .128




GEOMETRIC PITOT CALIBRATION

al, a2 <10°

49!

A-ZI1DE PLANE

V ' [ — —.ﬂ;—.
.’: ‘Brtg A ‘ PA
B P8

8-SIDE PLANE

al =

Probe No. 23
Date -0 Sc¢
Initials X517

e

‘ a
a2 = _R

!

Bl = _/

oW
N
L]

h_c1-<>:::<r:>
N4
G

B1, B2 <5

(4

—————

)
b4
._.r__Te

BT

1.05 D, <P <1.50 D,
Pr=Pp

2.10 D, <A <3.00 D,

72/

u=ASIND
V=ASING

JoS



CONTROL BOX CALIBRATION

THREE POINT CALIBRATION

BOX NO. 1
DATE 6-12-90
8P 29.1
OPERATOR oM
WET TEST METER DRY TEST METER METER  ORIFICE
TIME TENP VOLUME  PRESSURE TEMP IN TEMP OUT TEMP AVG ORIFICE VOLUME CORRECT COEIFFICE
1 v p 1 T P VY H
START v " o%o0 291 A 0 P 8.50 464.200
HALF 78.0 %.0  92.0  93.0
sToP 11.50 5.000 469.118
CALCULATION  11.50 538.0  5.057 29.10 553.0  29.14  4.918 1.0555  1.475
START 0.000 29.10 1.00 470.000
HALF 78.0 98.0 91.0 9.5
sToP 8.43 5.000 474.977
CALCULATION 8.43 538.0  5.057 29.10 §54.5  20.17  4.977 1.0445  1.580
START 0.000 29.10 2.00 476.000
HALF 78.0 9.0 92.0  95.5
sToP 6.12 5.000 480.920
CALCULATION 6.12 538.0  5.057 29.10 §55.5  29.25  4.920 1.0558  1.663
AVERAGE 1.0519  1.573



START

HALF

sTOP
CALCULATION
START

HALF

sTOP
CALCULATION
START

HALF

STOP
CALCULATION

AVERAGE

DIFFERENCE

TIME

7.22

7.22

7.18

7.18

7.12

Ty

537.0

pOST TEST

WET TEST METER
TEMP

VOLUME

P
0”000

5.000

5.057

0.000

5.002

5.059

0.000

5.001

5.058

B

PRESSURE

T

0

29.03

29.03

29.03

29.03

29.03

29.03

TEMP IN

"a

9.0

DRY TEST METER

TEMP OUT TEMP AVG ORIFICE VOLUME

P v
D 0

85.0

Y

89.5

549.5

89.0

549.0

548.5

"?.50

1.50

29.14

139.400
144 .422

5.022

145.600
150.643

5.043

152.700
157.744

5.044

B-9

METER ORIFICE
CORRECT COEIFFICE

1.0264

1.0216

1.0203

1.0228

2.85%

1.753

1.733

1.707

1.731

-9.14%



MAGNAHELIC CALIBRAATION
DATE 8-15-90
OPERATOR MGG

p 0-10 P 0-.5 ]
MAGNEHILIC MANOMETER MAGNENILIC MANOMETER MAGNEHILIC MANOMETER
0.50 0.50 0.50 0.50 4.00 4.00
1.00 1.00 0.40 0.40 3.00 3.00
2.00 2.00 0.30 0.30 2.00 2.00
4.00 4.00 0.20 0.20 1.00 1.00
6.00 6.00 0.10 0.10 0.50 0.50
8.00 8.00
LEAK CHECK
DATE 8-15-90
OPERATOR MGG
START CF  STOP CF voL TIME LEAK RATE
DRY 138.270 138.413 0.143 10.000 0.023
WET 0.000 0.371 0.371
PYROMETER CALIBRATION PYROMETER CHECK
DATE 04-28-88 DATE 8-6-90
OPERATOR AGL OPERATOR ™
W input g:up oFte«p rdg ~ ingl:t g:up temp rdg
0.18 40 40.0 0.18 40 40.0
0.40 50 50.0 0.40 50 50.0
0.8 70 70.0 0.84 70 70.0
1.29 90 90.0 1.29 90 90.0
1.7 110 110.0 1.76 110 110.0
2.66 150 150.0 2.66 150 150.0
3.82 200 200.0 3.82 200 200.0
6.09 300 301.0 6.09 300 300.0
8.31 400 400.0 8.3 400 400.0
10.57 500 500.0 10.57 S00 500.0

B-10



vwoaer_kKeystene Equ Res

Phonc:“__g.ég_’i?é‘/m

Fote -26-90_ Tratn 1D, Bord DGM €21, Factote Y_[0&% ___ orifice Yo. BAPCH
Type of Mcter Box (/o pp [0 . Type of ?wnp__p_gﬂ\r%?ﬁg _
Run Number
Example L 2 3
2% |
Final reading ' £e> 966.461 |14 340 2l 215 128,375
In{tial reading fe) 946.602 (0] 300 114, Hpe 121402
pifference, V_ f:3 _9.859 lodp £.975 L9715
Percent Accuracy, 2ZA _ _
Inlet/Outlet temperdtures
Initial °F. jos/s8_ 9 19 .g1l21. _BTIZ1
‘After S minutes 110/88_ _2l1 /90 8¢ Jso o _q1./31C
After 10 minutes 111/88 TG o 199 i /4c
Final 112/89 _go__/g% Tqp_190_ . An/4L
Avg. tomperature, ty CF/°R_99:3/559.3%0k AL gissus 90955
Tine, © ain 15.0 (§.0 _18.0 19.0
Orifice man. rdg., delta B _1.35 10 10 10
Bar. pressure, P, . _29.75 28.94 _ €494 28.94
Ambient temperature, t, °r/°c 74/23.3 729 1233 7Y 1233 74 123
Pump vacuua in. Hg 18.8 19,0 [9.0 a0
Va(std)' £c? 9.2815 T
DCM cal. factor, Yc _l;gggg
ava(std) () » - 0.2629

#If you cal

0.02832 m3/ft3 to obtain the volume in metric units.

-

Data Shcet

culate dry gas volume in English Units, use the conversion factor

B-11

of



(e 1y

PDox # 1 EQ< (
METRI W A TION SH
) Pbar + Delta H
Eq. 8-1 Vm(std) = VmY Tstd 13.6
Tm Pstd
( Pbar + Delta H
Run #1 vm(std)’ = VmxY x 528 x 13.6
Tm 29.92
vmstd) = (204 (J.0s19) (I590)(990)
vmstd)' = _ L, 982 ft* (round to 3 decimals)

(¥.215) (L.0s19) (Fe o) (949 )
41‘3.5 I f°

Run #2 vm(stad)'

Vm(sta)'

2290 0579) €, 1591) (1690)
L5919 e

Run #3 vm(std)’

Vm(std)'

VstdM) = ™™ Ryn #1 + ™™ Run #2 + "™ Run #3

3

...............................................................

(To Be Completed By Auditor)

% A = Vstd(M) - Vstd(A) x 100 < = 3%
Vstd(A)

%A = x 100

%A = %

B-12



v KEYSTRE

——— o ——

S = A

Phone ~82_5\"_‘9_7é j

rn.te _?/2//99 Teafn iD _»B_oyl‘_/___um €al. Factor, Yu___/_=_c_’_$:{?___ Orifice .\’o.]f{-fc_;.—.g
Type of Mcter Box_-éj_/:_?fz 0O Type of Pump _DtArsHRAMm

beM

Final reading {tz
Infitial reading ft3
Difference, Vm f:3
Percent Accuracy, 2ZA
Inlet/Outlet teinperastures

Inftial °F.

"After 5 minutes

After 10 minutes

Final

Avg. tiomperature, t, %F/°R
Tine, © min
Orifice man. rdg., delta R
Bar. pressure, Pbar
Ambient temperature, t, °F/°%C
Pump vacuum in. Hg
Va(std)" £e3
DGCM cal. factor, Yc

3
-

*ya(scd) (M)

%If you calculate dry gas volume in English Units, use the conversion factor

Run Number

Example L 2 3

seusl 332857 345,980 353.06
6u6.602 23l Joo 339000 34(.(a
_9.859 (957 6980 b9k

108/88 77/ 74 7217 _77/75
110/88 27/ 7817< _78/7¢
/88 7217 —7el 7S _A&i2€
s o3RS 1707s

99.3/559.3 154 5354 6935 76:31%

0.02832 m3/ft3 to obtain the volume in metric units.

Data Shecet

B-13

15.0 (50O /5O /5.0
_1.35 x> 0S5 065
_29.75 28. 587 2898 2898

w13 82109 B82420.8 S2127
8.8 %S /9-5 125

".9.2815 | el
©1.0593 [

0,2629

of



CBQ\A l 8’2\'90

YOLUMETRIC FLOW DEVICE CALCULATION SHEET

Pbar + Deta H
Eq. 8-1 Vmistd) = VmY ( T§t§> 136
- Tm

Pstd
Pbar + Delta )
Run #1 vmisid) = vmx Y x 528 x 13.6
Tm 29.92
Ry
vm(sid) = (? 957)@"01’1\ O. 9%2\( © 97@
. Vm(std)' = f* (round to 3 decimals)
) ?.002.
).0519
Run #2  Vm(std)' = _/t(n QQD)M(‘O 984);(\0.970@
Vmisd) = __erno
7 ou 0519

Run #3  Vm(std) ( C)(o(a\G‘\’ﬂéi 0%4‘5\(0 97013

vm(std) = 4:—'1'-1!8
6. T

vstdM) = "7 Run #1 + vemd 0 £2 + ™7 Run #3

7.004

vstdM) = _ et 33

..................................................................

(To Be Completed By Auditor)

% A = VsidM) - Vstd(A} x 100 < = 3%
Vstd(A)

%A = x 100

%A = %

B-14



USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX C

FIELD DATA SHEETS
FOR PARTICULATE MATTER EMISSIONS
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX D

PARTICULATE MATTER
EMISSIONS CALCULATIONS
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
#13 COMBUSTION
STACK
DATE: .......7-10-90

CHARGE #: ...150-601050
TEST #: .....CLR-13CS-1

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 59632.

(SCFM) 31807.
MOISTURE CONTENT (%) 17.37
STACK TEMPERATURE (F) 506.5

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 70.264

PERCENT ISOKINETIC 103.78

p-2



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS~-1 7-10-90

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ' ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN ouT IN.HG. DEG FFT/SEC
42.7A 910.0 160.776 .020 .99 .99 82. 77. 6.0 483. 11.0
30.0Aa .020 .87 .87 85. 78. 5.5 514. 11.2
21.3A .020 .86 .86 88. 80. 5.5 517. 11.2
14.2A .025 1.08 1.08 91. 83. 7.0 519. 12.6
8.0A .020 .86 .86 93. 84. 5.5 510. 11.2
2.6A 940.0 175.429 .010 .43 .43 93. 86. 3.0 500. 7.9
42.7B 945.0 175.429 .020 .86 .86 91. 87. 5.5 500. 11.1
30.0B .025 1.08 1.08 96. 88. 6.0 498. 12.4
21.3B .020 .88 .88 97. 86. 5.5 501. 11.1
14.2B . 025 1.10 1.10 98. 90. 6.5 497. 12.4
8.0B .020 .88 .88 99. 91. 5.5 490. 11.1
2.6B 1015.0 190.880 .010 .44 .44 98. 92. 3.0 490. 7.8
42.7C 1020.0 190.880 .040 1.76 1.76 96. 92. 9.0 507. 15.8
30.0C .035 1.54 1.54 101. 93. 8.5 522. 14.9
21.3C .030 1.32 1.32 101. 93. 7.5 527. 13.8
14.2C .030 1.32 1.32 102. 93. 7.5 529. 13.8
8.0C .035 1.54 1.54 103. 94. 8.0 520. 14.9
2.6C 1050.0 211.318 .025 1.10 1.10 103. 95. 6.0 510. 12.5
42.7D 1055.0 211.318 .040 1.76 1.76 94. 93. 9.0 500. 15.7
30.0D .040 1.76 1.76 100. 92. 9.0 514. 15.9
21.3D .040 1.76 1.76 101. 92. 5.0 507. 15.8
14.2D .035 1.54 1.54 102. 93. 8.5 507. 14.8
8.0D .030 1.32 1.32 102. 94, 7.5 498. 13.6
2.6D 1125.0 231.945 .020 .88 .88 102. 94. 5.5 495, 11.1
ORSAT
Cco2 4.5 IMPINGER NO. 1 241.6
o2 11.0 2 51.3
Co .0 3 4.4
N 84.5 4 .0
ABSORBED H20 16.0
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6-12-90 INITIAL LT 0.02CFM 5.0
METER 1.0519 6-12-90 FINAL LT 0.02CFM 10.0
PITOT 0.84 6-29-90
CONTROL BOX NO. 1 PROBE NO. 7-3 NOZZLE NO. 52

D-3



A.
B.
cC.
D.
E.
F.
G.
H.

I.
J.
K.
L.
M.
N.
0.
P.
Q.
R.
S.
T.

U.

Cco2
Co
02
N2
H20

AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION STACK
CLR-13CS-1 7-10-90

STACK SAMPLING CALCULATIONS
BAROMETRIC PRESSURE IN. HG..covevvnooncnoonnns
AVG. DELTA H (IN H20)...cccereecnnnnnanasccsnnne
METER PRESSURE (IN. HG.).eveoseeennacccceneacs
STATIC PRESSURE (IN. H20) covoceeoonansncnnnans
STATIC PRESSURE (IN. HG.)evocsooooonosnoncnncs
STACK PRESSURE (IN. HG.) (BA+E)cccccvccccccccns
STACK DIAMETER (IN.).vccosoooccncsonsscncnnnss
STACK AREA (SQ. FT.)eveveovavsnonannososcannce
NOZZLE DIAMETER. +ceovcevcsoaasseonanacssssoses
NOZZLE AREA (SQ. FT.)eereroenossonnassssosssss
AVG. STACK TEMP (DEG. R.)euceersevccsanccscccns
AVG. METER TEMP (DEG. R.)eececvcosconnooccsncs
CONDENSATE VOL. (ML) evceveoonoosseannnnsssnsss
ABSORBED H20 (ML) e evccccveeaaasserananosssccss
TOTAL HZ0 (ML) ¢ oovveesessooanssssssanssssossss
METERED GAS (CF) evvvvesoeossosssnnnnnnssscoces
GAS METER CORRECTION...cceeeoanvescosanacssces
CORRECTED METERED GAS (CF).voeovoscvossnccccsss
H20 GAS VOLUME (CF) (0.00267N(K/C).cevuvssrcenccs
TOTAL SAMPLED VOLUME (CF) (Q+R).cececococccces
PERCENT H20 (100R/S).ccececncccssccsnnocnnssns
THEORETICAL MAXIMUM. ... :couooesonoononanencscs
PERCENT WATER USED..cccoccooesocsscoanssascscs
SCFD GAS SAMPLED (528%Q*C/(29.9%K))...ccccvce--

MOLECULAR WEIGHT OF STACK GAS

MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
.045 X .8263 X 44.0
.000 X .8263 X 28.0
.110 X .8263 X 32.0
.845 X .8263 X 28.2
X T/100= .1737 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

w.
X.

Y.
Z.

AA.
BB.

PITOT CORRECTION. ..ceccecsccoasvassocssnasssoss
AVERAGE CORRECTED VELOCITY (FPS).ccccosaasenccs
[85.49*W*SQRT( (J*DELTA P)/(V*F)}]
AVG. FLOW RATE (CFM)  (X*H¥60)..ccccevoccccccs
STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......
STACK FLOW RATE (DRY) «cceeocaccnossoosoasscsecs
SAMPLE TIME (SEC)ecevcccescocssssannnnnasscses
PERCENT ISOKINETIC. . v veecocesaneasaossanassess

(J*100*U#29.92) / (528 *X*AA*I*F* (1-T/100))

29.30
1.16
29.39
-1.20
-.088
29.21
120.00
78.54
.5560
.001686
966.5
552.9
297.3
16.0
313.3
71.169
1.0519
74.863
15.739
90.601
17.37
100.00
17.37
70.264

WEIGHT
PER MOLE

1.64
.00
2.91
19.69
3.13

= 27.36

.840
12.65

59632.
31807.
26282.

7200.
103.78
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION STACK
CLR-13CS-1 7-10-90

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) 1IN PROBE(G) IN PROBE (G)
PARTICULATE .00000 .03900 .00000 .01650

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00140 .00970
PARTICULATE .06660
ALL MATLS. .06660
PARAMETER GR/SCFD
PARTICULATE .01247

Emission rates are based on the PA method.

2.80936

The soluble impinger weight is excluded from the calculations



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
#13 COMBUSTION
STACK
DATE: «.¢¢e...7=-10-90

CHARGE #: ...150-601050
TEST #: .....CLR-13CS-2

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 58473.

(SCFM) 31810.
MOISTURE CONTENT (%) 15.80
STACK TEMPERATURE (F) 487.6

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 72.226
PERCENT ISOKINETIC 104.68



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS-2 7-10-90

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
42.7D 1200.0 232.350 .040 1.74 1.74 97. 95. 6.0 499, 15.7
30.0D .025 1.09 1.09 104. 97. 4.0 500. 12.4
21.3D .030 1.31 1.31 106. 97. 4.0 489. 13.5
14.2D .020 .87 .87 107. 98, 3.0 492, 11.1
8.0D .010 .44 .44 106. 100. 2.0 485. 7.8
2.6D 1230.0 248.836 .010 .44 .44 106. 100. 2.0 480. 7.8
42.7C 1235.0 248.836 .030 1.31 1.31 106. 101. 4.0 502. 13.6
30.0C .035 1.53 1.53 111. 102. 5.0 505. 14.7
21.3C .030 1.43 1.43 112. 103. 5.0 495. 13.6
14.2C .030 1.43 1.43 113. 104. 5.0 490. 13.5
8.0C .030 1.43 1.43 114. 104. 5.0 490. 13.5
2.6C 1305.0 268.938 .020 .95 .95 115. 106. 3.0 480. 11.0
42.7B 1310.0 268.938 .030 1.43 1.43 112. 107. 5.0 495. 13.6
30.0B .030 1.43 1.43 114. 108. 5.0 490. 13.5
21.3B .030 1.43 1.43 115. 108. 5.0 490. 13.5
14.2B .030 1.43 1.43 116. 109. 5.0 490. 13.5
8.0B .030 1.43 1.43 116. 109. 5.0 482. 13.5
- 2.6B 1340.0 289.221 .020 .95 .95 117. 110. 5.5 475. 11.0
42.7A 1345.0 289.221 .030 1.43 1.43 113. 109. 5.0 490. 13.5
30.0A . 025 1.19 1.19 116. 109. 4.5 478. 12.3
21.3A . 025 1.19 1.19 117. 110. 4.5 480. 12.3
14.2A .020 .95 .95 117. 110. 4.0 480. 11.0
8.0A .020 .92 .92 117. 110. 4.0 475. 11.0
2.6A 1415.0 307.546 .020 .92 .92 117. 110. 4.0 470. 10.9
ORSAT
co2 4.0 IMPINGER NO. 1 225.5
02 11.0 2 37.3
CoO .0 3 7.1
N 85.0 4 .0
ABSORBED H20 17.6
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6-12-90 INITIAL LT 0.02CFM 5.0
METER 1.0519 6-12-90 FINAL 0.005 CFM 7.0
PITOT 0.84 6-29-90
CONTROL BOX NO. 1 PROBE NO. 7-2 NOZZLE NO. 52
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION STACK
CLR-13CS=2 7-10-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.vovveveococncnnonns
B. AVG. DELTA H (IN H20).eeecoccocoeoaonoanannsns
C. METER PRESSURE (IN. HG.)eeevvovooooosoncnnaans
D. STATIC PRESSURE (IN. H20).c.ccececovonansonans
E. STATIC PRESSURE (IN. HG.).ecoceoecososasannans
F. STACK PRESSURE (IN. HG.) (A+E).ccececccasocanse
G. STACK DIAMETER (IN.).veeeeosososonnsocnnsasane
H. STACK AREA (SQ. FT.)eveevoosocsoccoanncnaacses

NOZZLE DIAMETER. c e e evveeoccacccascsesasosonosos
I. NOZZLE AREA (SQ. FT.)cuececocccscsososaanannnns
J. AVG. STACK TEMP (DEG. R.)ccecocccoconsosnsnsns
K. AVG. METER TEMP (DEG. R.)cvcececococannoaannans
L. CONDENSATE VOL. (ML) .vveeoocccnsnscasnaosasans
M. ABSORBED H20 (ML) .veeeenrncsscnnencnnsnnsanons
N. TOTAL H20 (ML) . eeeveeecoanassonansncassacsases
O. METERED GAS (CF)eveveeeecncsssossoasssnasonnnse
P. GAS METER CORRECTION...ccceceocecocasaonannsass
Q. CORRECTED METERED GAS (CF).cecececosococnonnne
R. H20 GAS VOLUME (CF) (0.00267N(K/C).ccececocnns
S. TOTAL SAMPLED VOLUME (CF) (Q+R)cecsecesnsasans
T. PERCENT H20 (LOOR/S).ececceocsecnsocnsnsansons

PHEORETICAL MAXIMUM. ... 0voceececococacannncnss

PERCENT WATER USED. .« veveeeecacsanssosesnsnanns
U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))...couvucnn

v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR
COMPONENT VOL.PCT./100 X (1-T/100) X WEIGHT
co2 .040 X .8420 X 44.0
Cco .000 X .8420 X 28.0
02 110 X .8420 X 32.0
N2 .850 X .8420 X 28.2
H20 X T/100= .1580 X 18.0
MOLECULAR
WEIGHT OF
STACK GAS

W. PITOT CORRECTION....cuoeecocaceesosocssaonnsonns
X. AVERAGE CORRECTED VELOCITY (FPS):..ceeeocecocaces
[85.49*W*SQRT({ (J*DELTA P)/(V*F))]

Y. AVG. FLOW RATE (CFM)  (X*H*60).ccecevcocnccsns
Z. STACK FLOW RATE (SCFM) (528*Y/J*F/29.92)......

STACK FLOW RATE (DRY) .evcveococccrasocncannonns
AA. SAMPLE TIME (SEC) . eeececocenccacocncncnsasannns
BB. PERCENT ISOKINETIC. ... ceceeeesososococnanoncss

(TJ*100*U*29.92) / (528*X*AA*I*F* (1-T/100))

29.30
1.19
29.39
-1.20
-.088
29.21
120.00
78.54
.5560
.001686
947.6
568.3
269.9
17.6
287.5
75.196
1.0519
79.099
14.845
93.944
15.80
100.00
15.80
72.226

WEIGHT
PER MOLE

1.48
.00
2.96
20.18
2.84

= 27.47

.840
12.41

58473.
31810.
26784.

7200.
104.68



AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION STACK
CLR-13CS-2 7-10-90

CYCLONE MATL.ON  INSOL.MATL.  SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)

INSOL.MATL. SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00140 .00790
PARTICULATE .06260
ALL MATLS. .06260
PARAMETER GR/SCFD LB/HR
PARTICULATE .01166 2.67752

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS
#13 COMBUSTION
STACK
DATE: .......7-10-90

CHARGE #: ...150-601050
TEST #: .....CLR-13CS-3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

2. STACK CONDITIONS

FLOW (ACFM) 67397.

(SCFM) 36578.
MOISTURE CONTENT (%) 16.30
STACK TEMPERATURE (F) 489.8

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.) 120.0
SCFD GAS SAMPLED 82.411
PERCENT ISOKINETIC 104.49
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS-3 7-10-90

FIELD DATA AND VELOCITY CALCULATIONS

METER
METER ORIFICE TEMP STACK CORRECTED
READING DELTA P DELTA H DEG F VACUUM TEMP VELOCITY
POINT TIME (DRY)CF IN.H20 REQ ACT IN OUT IN.HG. DEG FFT/SEC
42.7A 1435.0 307.725 .040 1.84 1.84 110. 109. 8.0 485. 15.6
30.0A .035 1.61 1.61 117. 110. 7.5 485. 14.6
21.3A .035 1.61 1.61 117. 110. 7.5 489. 14.6
14.2A .035 1.61 1.61 117. 110. 7.5 493. 14.7
8.0A .025 1.15 1.15 118. 109. 5.0 472. 12.2
2.6A 1505.0 328.976 .020 .92 .92 118. 109. 4.0 470. 10.9
42.7B 1510.0 328.976 .035 1.61 1.61 112. 108. 7.0 490. 14.6
30.0B .035 1.61 1.61 116. 109. 7.0 498. 14.7
21.3B .030 1.38 1.38 116. 109. 6.0 507. 13.7
14.2B .030 1.38 1.38 116. 109. 6.0 507. 13.7
8.0B .025 1.15 1.15 116. 109. 5.0 495. 12.4
2.6B 1540.0 349.164 .020 .92 .92 114. 108. 4.0 480. 11.0
42.7C 1545.0 349.164 .040 1.84 1.84 111. 108. 8.0 487. 15.6
30.0C . 040 1.84 1.84 114. 108. 8.0 489. 15.6
21.3C .035 1.61 1.61 115. 108. 7.0 478. 14.5
14.2C .030 1.38 1.38 114. 107. 6.0 476. 13.4
8.0C .030 1.38 1.38 114. 107. 6.0 470. 13.4
2.6C 1615.0 371.358 .030 1.38 1.38 115. 107. 6.0 470. 13.4
42.7D 1620.0 371.358 .040 1.84 1.84 111. 108. 7.0 490. 15.6
30.0D .040 1.84 1.84 117. 109. 7.0 510. 15.8
21.3D .040 1.84 1.84 118. 111. 7.0 517. 15.9
14.2D .040 1.84 1.84 118. 111. 7.0 510. 15.8
8.0D .040 1.84 1.84 118. 111. 7.0 498. 15.7
2.6D 1650.0 394.043 .040 .92 .92 119. 112. 4.0 490. 15.6
ORSAT
coz 4.0 IMPINGER NO. 1 264.7
02 10.8 2 49.8
Co .0 3 5.6
N 85.3 4 .0
ABSORBED H20 20.3
CONTROL BOX CALIBRATIONS LEAK CHECK
FACTOR DATE RATE IN.HG
ORIFICE 1.573 6-12-90 INITIAL LT 0.02CFM 5.0
METER 1.0519 6-12-90 FINAL 0.001 CFM 9.0
PITOT 0.84 6-29-90
CONTROL BOX NO. 1 PROBE NO. 7-1 NOZZLE NO. 52

p-11



AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS-3 7-10-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. HG.:ooeevoooccooonnnns 29.30
B. AVG. DELTA H (IN H20) .uccecerooonosoccnnsnnnss 1.51
C. METER PRESSURE (IN. HG.)eceveunooonoconsonannse 29.41
D. STATIC PRESSURE (IN. H20) .:eceveoosocoocoannns -1.20
E. STATIC PRESSURE (IN. HG.):cevovoosoococononons -.088
F. STACK PRESSURE (IN. HG.) (A+E)..ccccevecncenens 29.21
G. STACK DIAMETER (IN.).ccevcovcvenncassosaacnnns 120.00
H. STACK AREA (SQ. FT.)cveceeoesnaaasnscsacaaanes 78.54
NOZZLE DIAMETER. « c e covoeccsvesaoosesasosnsosos .5560
I. NOZZLE AREA (SQ. FT.).vececsssaccsoncssscaanss 001686
J. AVG. STACK TEMP (DEG. R.)eceresosoaccasancnnns 949.8
K. AVG. METER TEMP (DEG. R.):evsvesnsoasccocccsos 572.2
L. CONDENSATE VOL. (ML) eececssccsannanosnesnsncns 320.1
M. ABSORBED H20 (ML) eeevcovocoossoancocnnsansanss 20.3
N. TOTAL H20 (ML) e uveenvcscnnonnnaansescnoasanans 340.4
O. METERED GAS (CF).vvvecesnnsnonsnasassocsancncs 86.318
P. GAS METER CORRECTION....:ccsecoeccaasoscsnsoss 1.0519
Q. CORRECTED METERED GAS (CF).ccvcecscecssnonccns 90.798
R. H20 GAS VOLUME (CF) (0.00267N(K/C)..cccevconnn 17.683
S. TOTAL SAMPLED VOLUME (CF) (Q+R)..ceeeeeses-e..  108.481
T. PERCENT H20 (LOOR/S).ucsceccssonnssossascansns 16.30
THEORETICAL MAXIMUM. . .cececcocoososonannsosnsns 100.00
PERCENT WATER USED. ccvvecoccccecanscncsoseenss 16.30
U. SCFD GAS SAMPLED (528*Q*C/(29.9%K))..coeeecesn. 82.411
v. MOLECULAR WEIGHT OF STACK GAS
MOISTURE
ORSAT-DRY CORRECTION MOLECULAR WEIGHT
COMPONENT VOL.PCT./100 X  (1-T/100) X WEIGHT = PER MOLE
co2 .040 X .8370 X 44.0 = 1.47
co .000 X .8370 X 28.0 = .00
02 .108 X .8370 X 32.0 = 2.88
N2 .853 X .8370 X 28.2 = 20.12
H20 X T/100= .1630 X 18.0 = 2.93
MOLECULAR
WEIGHT OF
STACK GAS = 27.41
W. PITOT CORRECTION. ...vececeasococnonssasosocasss .840
X. AVERAGE CORRECTED VELOCITY (FPS).ececeosececene 14.30
[85.49*W*SQRT( (J*DELTA P)/ (V*F))]
Y. AVG. FLOW RATE (CFM)  (X*H%*60)...ccoceccocvons 67397.
7. STACK FLOW RATE (SCFM) (528*%Y/J*F/29.92)...... 36578.
STACK FLOW RATE (DRY) cceccvccacsssonoassssacens 30616.
AA. SAMPLE TIME (SEC).ceccecssscconennasocsoossons 7200.
BB. PERCENT ISOKINETIC....cocccococsesoaanasasasos 104.49

(J*#100%U#29.92)/ (528 *X*AA*I*F*(1-T/100))
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS-3 7-10-90

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.

PARAMETER WT. (G) FILTER(G) IN PROBE(G) IN PROBE(G)
PARTICULATE .00000 .03470 .00000 .01840
INSOL.MATL. SOLUBLE MATL.
PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00180 .00530
PARTICULATE .06020
ALL MATLS. .06020
PARAMETER GR/SCFD LB/HR
PARTICULATE .01026 2.69222

Emission rates are based on the PA method.
The soluble impinger weight is excluded from the calculations
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX E
ANALYTICAL RESULTS
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R] LeeGroup

The Materials Characterization Specialists

August 21, 1990

Mr. Patrick Stockton
Keystone Environmental
3000 Tech Center Drive
Monroeville, PA 15146

Re:  RJ Lee Project Number: CHH008019-1
Customer Purchase Order: 601050-02

Dear Pat:

At your request, we examined three samples, provided by you for total sulfate (S 0O,?) content. The
solutions contained a mixture of organic solvents and water and were prepared for analysis by
evaporation of a 100 ml aliquot to 25ml and rediluting back to the original 100ml volume. This
removed the solvents. The samples were then analyzed along with standard sulfate solutions on a
Dionex 2000: ion chromatography unit. Results are calculated as milligrams per liter (ppm) and
then converte to total milligrams using the volumes of the solutions that you provided. These
results are reported on the enclosed table. The precision of this analysis is + 5% of the value
reported.

These results are submitted pursuant to RJ Lee Group's current terms and conditions of sale,
including the company's standard warranty and limitation of liability provisions and no
responsibility or liability is assumed for the manner in which the results are used or interpreted.
Unless notified in writing to return the samples covered by this report, RJ Lee Group will store the
samples for a period of ninety (90) days before discarding. A shipping and handling fee will be
assessed for the return of any samples.

If you have any questions on this report or if we can be of further assistance, please feel free to call
me.

Sincerely,

N

Gary A. Cooke
Manager, Analytical Chemistry

GAC/ljm
Enclosure

RJ Lee Group, Inc » 350 Hochberg Road, Monroeville, PA 15146 o 412/325-1776 412/733-1799-FAX
BERKELEY, CA WASHINGTON, D.C. WESTERN NY
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USS CLAIRTON WORKS
RESULTS OF THE
COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX F

FIELD DATA SHEETS
FOR VISIBLE EMISSIONS
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VISIBLE EMISSIONS OBSERVATIONS FORM

oeserver: MQ <o £l Stadh

wre: 10 0y, 1830 -
_ O {ololD | dofniO |0 1010
mumnAggg_CJ%Ey_\;:; sl o101 |0 {0 J]o 1010
o A 210 {01010 B RN el [eRKe;
opscrvaTION:sTaRT TIE: 7 ' 1|0 lo|o1o 310|010 |0
END TINE: JOIJOA™ 1|10 1o 1o 10 #iO 1o 1ol
OBSERVATION POINT: Aslolololo ) «wslQIo 1o O
Ak brplug e 1ot [i{OTo [olo] fulolGlolo
113 110101010 7 1O101010
SOURCE: B + 8l OO0 1O B{OI1OIOIO
WWS et 310101010 (O 01010
pisTNcE: G, &~ 66 Ldulolalolo] tqu|O 1010 |0
pIRecTION Frow:_ S WO f™ n|loiololo ulolo o IO
HEIBHT: Q. D o0’ ploiololo {01010 10
3OO0l lO 3{0 |10 |0 1D
NIND: nli oo |o ulOlo1 010
151D 101010 1ol 10 |10
speED: Q. m 21N | 01010 (o wlo {010 1O
DIRECTION: = S\ 0101010 vlolololo
TEWPERATURE: _ 79" Bl 0{O{o|O 8{O{o1o {0
SKY CONDITION: @t Cinke. 8l OO0 10 wl{Oi0101°
BACKEROUND: ___S js__.._}_________ calnlOlo{Oolo] il OIDio
. 201010 1O s{ololald
7|0 (O {010 21010 {6 {0
READING CONDITIONS: o L R 3{O10l0lO s5{0{0C OO
cowao;emssmn:__/_y;/_g__ a|lOlO1 O 101000
s OlOI0I0 s si0Il01010
TOTAL No. OF READINES: O % Q101010 | %10 (OO0 {0
No. READINGS )= 201 O 710101010 {0 |00 1O
No. READINGS )= 601___ O 2] OO0 {C IO {00100
GREATEST opaCITY: O x|l 0101010 910101810

~

cnen: B roremancks me ot

COMMENTS:




<

osErvER: (e KoY w A3 Sfack

wre: L6 (U Y, 1990 -
’ 0{O10|0] ol {O |O{O1D
RIS I Claclon Ant ko [ ilolololo ${O10 |010
2{010 010 RIA1O010 |0

OBSERVATION: START TIME: /0. | ’_'i“-b 311011010 i el HaY NN AS!
en Ting: ) ;10 A5 OO0 oo ul sl Ol |0

OBSERVATION POINT: acl 5|0 lolOI0 | sinlolo il
AJabosh Cxpluge Hovtdh | 4lO]O1OID {1010 |0 |
o~ ;-3V 710 (O | OID nlioclcololo
snuncszsmu\gmﬁg§w( 8|00 |00 B{G|O0]1O1|0
B el e Kol ) wyiolololo

pisTance: Q. S 1S 2y plotololol qu|{O0|OI010
DIRECTION FROM: Q.wv O fr Hlo6loi1o O Mol 010
KElEHT: O- 2007 {010 1010 2{olo01010
3O 1ol O] {01010 1|0

WIND: #nlio101 010 u{ {01010
2515|0100 i0 | s o010 @)

speen: O MmP W W |O1O|10 10 wlololo (o
DIRECTION: 7 _<5 ) OO OLD nioloio 1O
TEWERATURE: ). 9 Bl O{O O D w{ O 01010
SKY CONDITION: O Coade plo0 10100 wi{o1O0i0 IO
BACKGROUND: ___ & &4 3ol | O (0|0 {0 11005010100 |
) Al O1I0|0 10 1 (OO 1O 10 |

2{S{O| 00 2010 {01

READING CONDITIONS: (5 0 00 310101 O|C ${O1O 1010
COLOR OF EMISSION: ___ O FEECH FoX Hol Ko 512{Q0 {010
s o] Ol ofofas)s SEESRNeR/e!

TOTAL No. OF READINGS:2 O __ B{LOIOIOIO {01010
No. READINGS )= 201____ (D __ 7210101010 57{0 (O {010
No. READINGS = 601____ (D »| OO0 |O %{S (O {010
GREATEST OPACITY: ____ O xOl0O| OO 5| Ol o0I0 1O

- e

VISIBLE EMISSIONS OBSERVATIONS FORM
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VISIBLE EMISSIONS OBSERVATIONS FORM

OBSERVER: JY) C Kw‘ f====f=§== ﬁod(
MTE:]OJQL&A.;A_ (32

v slodolofo | yaw
eIt US g Claantimnonds 1] Ol 0o Jo 3
2{ OO0 [o o n
OBSERVATION:START TINE:[[.!° 311210 [0 (o 33
END Tive. SN 2> Oioloip R
DBSERVATION POINT: 5151 0|0 10 O J)siss
Wwobay | &l pin ﬁ»% td [l olololo 3
13 1lolofolo y
SOURCE: B2 €L eny %g’(.wk Bl Ol oo |o 3
31610 10 o 39
nstanee:d_ S 20 210 O 10 o (O | 'solw
DIRECTION FRON:_ 2 S J O | ' nlolojo lo 4
HEIGHT: b, e8! 21616 |0 (0O 2
310 [0 O O a3
NIND: ul 1ol ofo M
2¢115] © 10 | O | o f's5|ss
SPEED: TS AR KX loX (o) %
DIRECTION: 17]0 1|0 |O |D [V
TENPERATURE: —q|® {Oj0{D 48
SKY CONDITION: _____ 19 1]
BACKGROUND: 30 ool 50
2 51
| 22 | 52
READING CONDITIONS: 3 53
COLOR OF EMISSION: ____ 24 54
135125 65 1 55
TOTAL No. OF READINGS: | 2 56
Mo. READINGS )= 201 yii 57
No. READINGS Y= 601 & 58
BREATEST OPACITY: 59

CREW: FOREMAN:

COMMENTS:

-——
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VISIBLE EMISSIONS OBSERVATIONS FORM

13 Stack

oeserver: T\ ¢ IS oY .

DATE: f o) | Y, 1990

No. READINGS )= 201 OO

|~
~d

37

Mo. READINGS = 601_

=3

0 {0 10 |0 1O w{io |0 {© |O

et USY L (anfm wedv |1l 0o o |O wlolololo
: 2{010 | OO {010 {0 |O
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END TIME: _[; 00 L™ 1 {0100 |0 H#lOo|l0 {010

DBSERVATION POINT: 5 5§ s|O 1010 (O slOlo 1o |0
Wb bt Mo Lk | ] OO OO kel el Rellle!
** (3 1101010 | | R ol Rel KSR
souncszedxm,\hwcu Séaelt Bl O 1 OO O B OIOIO O
sl o100 {0 |O|1010

pISTANCE: Q. S 7.0 0100 |0|O wiololo|lo
DIRECTION FROM: S ua “OF njc o |10 10° ulolololo
HEIBHT: (i L 0.0 ¢ 2/0{0 10O vlol6jo |o
30010 |© 3{0lo (o |0

WIND: n| O{o|6 (O Mioloio |O
510 (O |0 (o slolelo]o

een: 2 2-m PN 6wl OO0 |0 O wi{O{lo0lolo
DIRECTION: S WO | O10 o o vloto {olo
TEWERATIRE: 33 ° Blo {O (O {o 8l OO0 1O
SKY CONDITIONA Y 3},,.\()1 : plO10lo |0 wip o100
ucxsaouun:____é,ﬁ_gt___iﬁ 202|010 10 (o ] O {0 1DIQ
21010 |0 1O SO 1010 10

2|0 {O O |0 21001010

READING CoNDITIONS: (S 00l zsl0iol0]o s5{0 {010 |D
COLOR OF EMISSION:____ (O #0160 {0 {0 IR foXToX Lo
s{Oololo |0 510 1O {010

TOTAL No. OF READINGS:&d 4o %o |O10 {0 %I10|I0 1010
oloio o OO0 10

oo o |o Alo{o (o

bloiolo OloI0P

GREATEST OPACITY: Qoo

3

59

COMNMENTS:
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VISIBLE EMISSIONS OBSERVAIIONS FORM

msewer:_) ] 5 0 4 i.ﬁf.égagiég'.é&gza

oare: £ 0 Jpo(y, 1990 =
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N TINE: R, 00°M 4 Ol #»{ OO0
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MZJ “19824 | olo ool
=13 1 Q1O 1O 10 1O
SOURCE: & Stoef 8 O BIOIO
Ww > 9 @) IO IO
DISTONCE: O S 4O 10 0 wl{O|o
DIRECTION FROM: S W ‘O F " 11 @) wlO|0
HEIBHT: (2 20 12 @) 2l O10
13 O g 10
NIND: 14 D) ui{O {0
15 51010
ween: /O MP N w010
oRIe)
sRle)
OO
OO
o0

soblloh [olcoRPlbliclclolblecblclkioPpprPl|e
oblok klelololloPbPlef el lcrppPPRPOPLIC

oOaO@gpoonOGOCOppooDO

@)
o
DIRECTION: == S W) 17 @) [}
TENPERATURE:_ Q3 0 . 18 @ 48
SKY CONDITION: Ed.&eﬂ.(.(z[% 19 @) 1)
BACKEROUND: S B U 20 @, 50
21 (9 51 O
2 O 2{0 10
READING counmons:__G:?_Q-R 3 O {010
COLOR OF EWISSION:_ (D 2 o st OO
| 25 & 53010
TOTAL No. OF READINGS: 24 | 2 | Iv3 5 {010
No. READINGS )= 201 © 27 ) 7101 0O
No. READINGS 2= 801 O | 28 | @) {0
GREATEST OPACITY: O a) o) 51016

ololobiblololelobbbleleloklolPlePlcrP RloDclolcPe
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