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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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10  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,

USX Chairton Coke Works \ :
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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 § 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, Bas concentrations of
CO2, 02, and N> (by difference) were determined with the use of a Fyrite apparatus
as specified by EPA Method 3,

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,

st Clairton Coke Works
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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:

USX Clairton Coke Works
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USS CLAIRTON WORKS
TABLE 3.1
PARTICULATE MATTER EMISSIONS DATA

TEST TEST TEST

EMISSIONS #l___ #2 #3 AVYERAGE
gr/dsct 0.012 0.012 0.010 0.011
Ib/hr 2.81 2.68 2.69 2.73
STACK

CONDITIONS

Flow (acfm) 59632 58473 67397 61834
Flow (scfm) 31807 31810 36578 33398
Moisture

Content (%) 17.37 15.80 16.30 16.49
Stack

Temp. (°F) 507 488 489 494
SAMPLING

Sampling

Time (min) 120 120 120

Sample

Volume (scfd) 70.264 72.226 82411

Isokinetics

(%) 103.78 104.68 104.49
USX Quairton Coke Works < '7'1
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Sample Concentration

Test # Yolume (mL) (mg/L)

1 930 36.8
2 740 39.6
3 950 54.2

Total
Sulfate (mg)
34.2

29.3

51.5

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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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




+  TYPE S PITOT TUBE (, )

X
B

. | f 0,
 SAMPLING NOZZLE Ly "

SAWPLING NOZZLE |

. SAMPLING PROBE

¥ 0

TYPE S PITOT TUBE

IMPACT PRESSURE
K "OPENING

_ ]
RGZILE NPEUTNG

Dn * Nozzle diamater
II)t * 3/16 to 3/8"

-

THERMOCOUPL € J ;
|

- T —
& TYPE S P170T Tuse D)

, | "
oo X 2 3/4" for 1/2" Nozz

SAHPE PROBE _ | - v 3 3

z 22"




...

Probe No. /-
GEOMETRIC PITOT CALIBRATION ° . /
0 Date ‘
als & Inftials

dz b ______'. - +Q44L
P.l/' \3'24 al, a2 <10° :; - __.z;__ ?
l‘ I' .\ . A= : .;
-!’ v - 2,018
[~ Ve_ O
' Wa &
(4 ' X =
v« >3
1= rA
G; * 380
I ".'. u=ASIND
W Va=ASING
A 9\,
(f) -
_sr_.___, — X |
e e . -
A._...:.‘:’:—-.-:; .:-
A-31DE PLANE
‘3?? 0570
v - —--—1.—0
X EL A i ""'i"‘"lj' 1.0 :: <pP<1.so 0,
. — ._.._1_.."_8_. 2.10 0, <A <3.00 0,
B-2

B-SIDE PLANE \ 798 . ,‘I




P *w,-
GEOMETRIC PITOT CALIBRATION robe No. v/

gl = j' Initials
al = / s ;
_ Fl/ \3_24 al, a2 <10° :;: 3; P@A@T‘
l Ao es
" !__ - . us _ed9
l

V= _ 030

Wa 2?‘2
un ‘e

Y= 2 :

ls '212

O, _ 3

o

A u=ASING
| 2° V=ASING
A 9\3 .
(f) ) 3°
—— - o o l— ]
_ “=Tfitif?. ‘ ¥ >,
-_‘ﬂ-:-.—-- hd ° |
A --"-.-—
A-SI1DE PLANE
. .___ yoX . 577
'_‘l_.
_V 2;_ : __}_2\ 1.05 :t <PP<1.50 Dt
( P A" "B
ppem. W VR BN 2.10 D, <A <3.00 0,

B-SIDE PLANE 8/ > B-3




GEOMETRIC PITOT CALIBRATION Probe No. /~fe>

Date b-Zﬂ-?a
als &° Inttials _ 47S
a2 329
' :  L— _Aost
F’/’ '\g_{l al, a2 <I0* B _J pu. e
. ) \ ¢ 2+ _32°%
A L
. ! ' T
LI - 3y
Wa |
I ¢ '
Y »
l=
O 7 —!
.__:-.JBZ- Bliﬂz <§
" e T
Lo weASIND
H{ VsASING

(f)
| '.a=-"""
-h:-.ﬂ'.'."-:-.-—. ..E-
A -
A-ZIDE PLANE ,‘,ob’ '5.775

—4— b ——— "—“—i---—.
T”p A / __in 1.05 b, <P <1.50 0,
8 Py " Py

2.10 Dt <A <3.00 0,

8-SIDE PLANE -395 1, ,5-‘ B-4

|
Y
|




Probe No, 9 -2
Date £ 30 .90

al = ,‘° Initials 3%2)52
a2 = 2°

al, a2 <10° Bla o ?Mh,ee,_;*

B2 _,°

A= _ 92

ue__oL?

Vs _.023

W= Z¢o _

X+ 09

Y= > .2'

1= 23~

L, 7 22

GEOMETRIC PITOT CALIBRATION

boeASIND
V=ASING
A-S10E PLANE Y,
¢  — b 4 Sk
S / 1 1.05 0, <P <1.50 0,

* ——- - —_— .

2.10 0, <A <3.00 D,
B-SIDE PLANE 287 )02  Bs




Probe No. -3
Date é

o H4° mitias _A4ry
azx _2° +

'-‘ﬂ" ‘a2l ) gl = "'"'T(eé'
Bl e

Vs [ .

Dt: oééi

GEQOMETRIC PITOT CALIBRATION

. ;52 Bl, B2 <5

— e & -,
.
81
T u=ASIND
H/ VeASING
A 9\3 e
(f) | ¥ 3"
- o m— o fm— . :
—— """—-::’ ! ] ®
i—.‘::-:-—.—; - -
A-3IDE PLANE
.3qé 1%
' * el s S _cﬁ-_l
_z Og A ___i_Pf 1.05 0, <P <1.50 0,
(oL 8 4 PB PA a PB
. W YN - 2,10 0, <A <3.00 O,
B—-6

B-SIDE PLANE 9 [.128




al, a2 <10*

GEOMETRIC PITOT CALIBRATION

81, B2 <5

BT

Probe No.

Date S-- S
al =

b Initial %;2 Z
22" als 7
al = 2

Bl = _/
B2 »
As
ue
V=
W
X =

e
/ch O

u=ASINY
V=ASING

JeS

1.05 Dt <P <1,50 Dt
PA . PB
2.10 Dt <A <3.00 Dt
D/ /13

B-SIOE PLANE




CONTROL 8OX CAL IBRATION

THREE POINT CALIBRATION

SOX NO, 1
DATE 6-12-9a
o 9.1

QPERATOR T

WET TESY METER DRY TEST METER METER ORIFICE
TINE TENP VOLUME PRESSURE TEMP IN TENP QUT TEMP AVG ORIFICE VOLUNE CORRECT COE!FFICE
T v [ ] T 7 T [ v Y N
START v o000 Tae® A PO .50 4e0.200
HALF 7.0 %.0  92.0 3.0
stop 11.50 5.000 469.118
CALCULATION 1150  S538.0  5.057 . 20.10 S53.0  29.14  4.918  1.0555  1.47S
StART 0.000  29.10 1.00 470.000
WALF 78.0 8.0 9.0 9.5
sToP 8.43 5.000 47977
CALCULATION .43 5380  5.057  20.10 556.5 2917 4977 1.0465  1.580
START 0.000  29.10 2.00 476.000
HALF 7.0 9.0 2.0 95.5
sTop 6.12 5.000 480.920
CALCULATION 6.2 538.0  5.057  29.10 §55.5  29.25  4.920 1.0558  1.63
AVERAGE 1.0519 1.573
B-8




POST TEST
Kt 40, 1
DATE 8-15-90
w 2.03
OPERATOR  NGG
WET TEST METER DAY TEST METER METER  CRIFICE
e Tew VOLLME  PRESSIRE TEMP IN TEMP QUT TEMP AVG CRIFICE VOLUME CORRECT COEIFFICE
1 v. b N A AR N
START v " Yoo e 4 PP f.50 139.400
HALF 77.0 %.0 8.0 8.5
SToP .2 5.000 146.422
CALCULATION  7.22  S37.0  5.057  29.03 549.5  29.16  5.022 1.0266  1.753
START 0.000  29.08 1.50 145.600
HALF 7.0 %.0 8.0 8.0
sToP 7.18 5.002 150,643
CALCULATION  7.18  S37.0  5.059  29.03 6%9.0  29.16  5.043  1.0216  1.733
START 0.000  29.03 1.50 152,700
HALF 77.0 %.0 &3.0 8.5
STOP 7.12 5.001 157,764
CALCULATION  7.12  S37.0  5.058  29.03 8.5  20.14  5.044 1.0205  1.707
AVERAGE 1.0228 1.7
DIFFERENCE 2,858 -9.14%

B-9




MAGHAHELIC CALIGRAATION

DATE  8-15-90
CPERATOR MGG
P 0-10 P 0-.5 N
MAGNEHILIC MANOMETER MAGNEWILIC MANCMETER MAGNEHILLC MANCMETER
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 TINE LEAK RATE
DRY 138,270 138,413 0.143 10.000 0.023
WET 0.000 0.37M 0.3
PYROMETER CAL |BRATION PYROMETER CHECK
DATE  04-28-38 DATE 8-6-9%0
OPERATOR AGL QPERATOR ™
W input 3? °rtw rdg W irgn:t g:qa temp rdg
g.18 40 40.0 _0.18 40 40.0
0.40 50 $0.0 0.40 50 50.0
0.8 n 70.0 0.84 70 70.0
1.2 %0 0.0 1.9 90 90.9
1.74 110 110.0 1.7 10 110.0
2.4 150 150.0 2.66 150 150.0
LR 200 200.0 3.8 w0 200.0
6.9 300 301.0 4.09 300 300.0
8.5 400 400.0 8.3 400  400.0
10.57 500 500.0 10.57 500 §00.0

B~10




.ot Keystone Ev Cem -1zl
Fote (-26-90 Trata 1D _ Box L. oM Cal. pactor, Y |.03579 __ Ocifice No. BAPCES
Type of Meter Box MQM (02— Type of Pump P_&#L#g__
) Run Number
Ezanple . L 2 3
DeM |
Final reading o sessl  L(W34D a1 D15 12820
Inftial reading g 946,602 121 3OO 114 Hpe 121402
pifference, V £ _9.8%9 1040 L. 17 4914
Péercent Accuracy, ZA _ —
Inlet/Outlet temperstures
) Inftial °F. 108/88 9, 9 - 21121 BlIS
"After S5 minutes 1io/se. _4l/ qo /@ _1l1IC
After 10 minutes /e 41k _q_é'%lﬁ: ~q42./49¢
Final ‘ n2/89 4o /% 40170 _ 274
pg. tomperatures 5 CFOR _89:3[539.3%0k Bou  €HEITHS 9045
Ttne, ® | nin 15.0 5.2 o o _1s0
ocifice man. rdg., delta B _1.35 _1Q 1 1.0 20
Bar. prassure, P . _29.75 2844 &4 28.94
Anbient temperature, ty %%  74/23.3 724 1233 74 [y 24 a3
Pump vacuum in. Hg _18.8 9.0 [7.0 __‘ a0
Va(std)' fed 9.2815. e
DCM cal. factor, Y, _3;9593 _
*va(etd) () o 02629
caversion factor of

#1f you calculate dry gas volupe in English Units, use the ¢
obtain the volume ia setric units.

0.02832 m3/£td to

Data Sheet

B-11




(H=ex "IN
Por #1 Box |

all W A TION SH

Pbar + Delta H
Eq. 8-1 Vmistd) = VmY ( _mg_) (

( Pbar + Delta H
Run #1 Vm(std)' = VmxYx §28 x 13.6
™ 29.92
vmistd) = (20400 (1.019) (9590} (9180)
vmstd) = _(, 982 ' (round to 3 decimals)
Run #2  Vm(std)' = (17, ?75')“.@5[3) (3e0%) (949 )
vm(sta)' = 6£%3] it
Run #3  Vm(std)' = L A s 9670
vm(ste) = £:%)9 Ly

Vstd(M) = ™% Run #1 + ™ RAun #2 + "™ Ryn #3

3

vstdM) = __ 6894

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

(To Be Completed By Auditor)

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

%A = x 100

%A = %
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$oser /{_Q(.gv‘.f ExV. 2> hone:_c.c?.':?_)-?‘_:'_9_7.é]

A , e kim0 e

fle _%//99 Tratn 1D ._,&.JX__(__.U(:H Cal, Factor, Y___/.:_Cis__l-?"_ Orifice ‘\'o'--%.:i
Type of Mcter Box AUPPR O __ Trype of Pump RAALHRAM

) ’ . . : Run Number
Example L 2 kR
pey |
Final reading e seser 335957 345980 35306

3 sis.602 33l.Foo 339000 34(.(a

———— — ————

Inftial reading ft

Difference, V_ f;’_ 9.859 957 _&.980 .9k

Percent Accuracy, ZA _ — —

Inlet/Outlet temperatures

TS - 5 Ml vl
Avg. tomperature, ty  CF/°R _99.3/559.3 254 5354 26:5.5365 74:31%
Tize, © ain 15.0 . (5.0 /S0 450
orifice man. rdg., deltaH 1,35 oS 0.6S 06y

Bar. pressure, P, _29.73 28, 787 2398 -&%
Amblent temperature, t, °r/%c 74/23.3 82_./2;2.5 82.427.¢ _"?l—..LZ_Z

Pump vacuum in, Hg 18,8 (2.5 /13- S _ __./23_

Va(std)’ | f:';?;:f_‘-: 29,2818 N R

DCM cal. factor, Y, ST Y osea —
*v:(s:fi) (S )] =3 0.2679

*If you calculate dry gas volume in English Units, use the conversion factor
0.02832 m3/ft3 to obtain the volume in metric units.

Dats Shcet
B-13




Bov |
VOLUMETRIC FLOW DEVICE CALCULATION SHEET

_ Pbar + Delta H
Eq. 8-1 Vmistd) = vmY (_tTm_ ( 136
: m

E-21-90

Pstd
Pbar + Delta H )
Run #1 vmistd)' = VmxYx 528 x 13.6
Tm 29.92
).eS19
s« o 957) et o582 09708
. Vm(std)' = = oo N 4 (round 1o 3 decimals)
’ 2602
)RS 19
Run #2  Vm(std)' = / (o 98&M(O 994)3( 0. 9703')
vm(std) = —eﬁ’#c #?
7. o\

Run #3 Vm(sid)'

]

« (oquhé-wrés(o%%\(o D)

vm(std)' = -54':33
- 6-T99

Vstd(M) = ™" Run #1 + ™ Run #2 + el pun #3
3

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

(To Be Completed By Auditor)

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

%A = x 100

%A = %

-------
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R] LeeGroup

The Materials Characisrization Specialists

August 21, 1990

Mr. Patrick Stockion
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 (SO,?) content. The
solutions contained a mixture of organic solvents and water and were prepared for analysis by
evaporation of a 100 ml aliquot to 238ml and rediluting back to the original 100ml volume. This
removed the solvents. The samples were then analyzed along with standard sulfate solutions on &
Dionex 2000k 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 c?rc reported on the enclosed table. The precision of this analysis is + 5% of the value
reported.

These tesults 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 resulis 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 retumn 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,

INYEA

Gary A. Cooke
Manager, Analytical Chemistry

GAC/im

Enclosure

BE-l

R] Lee Group, Inc o 350 Hochberg Road, Moarocville, PA15146 o 412/325-1776 412/733-1799-FAX
BERKELEY, CA WASHINGTON, D.C. WESTERN NY
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VISIBLE EMISSIONS OBSERVATIONS FORM
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No. RENDINGS Y= 600__________ 28 R
GREATEST BPACITY: o) .

CREN: FORERAN: __

- e e e

COMNENTS:




|ef &3

mszm{mﬁ_g#___
msu-g_.jul*l 1990

FRLILITVUSY ({21 R on W ‘»-)Fo

QBSERVATION:START TIME:=2. 3§ T ™
END TINE: 33 A ™

OBSERVATION POINT:

Sovltfa end )9 @ ax.

213

SOURCE: Bm\w Qe

msrms:_Q.,é_‘j_\’:'!,'__-_
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VISIBLE EMISSIONS OBSERVATIONS FORM
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AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION

STACK

DATE: .....-.7‘10-90
CHARGE #: ...150-601050
TEST #: LR .CLR-13CS"1

1. EMISSION RESULTS

PARAMETER GR/SCFD

- - — e v - -——— - - -

PARTICULATE . 01247

bttt et L L i ——

LB/HR

2.80936

2. STACK CONDITIONS

FLOW (ACFM)

(SCFM)
MOISTURE CONTENT (%)
STACK TEMPERATURE (F)

- —— . — — D s e A A .

3. SAMPLING CONDITIONS

SAMPLE TIME (MIN.)
SCFD GAS SAMPLED
PERCENT ISOKINETIC

59632.
31807.
17.37
506.5

120.0
70.264
103.78

e A e e v A S S e S

D-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  VELCCITY
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
30.0A .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 i.08 1.08 91. 83. 7.0 519. 12.6
2.0Aa .020 .86 .86 93. 84. 5.5 510. 11.2
2.6A 940.0 175.429 .010 .43 .43 93, 8s. 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. €.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 1020.0 150.880 .040 1.76 1.76 96, 92. 2.0 507. 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
14.2¢C , .030 1.32 1.32 102. 93. 7.5 529. 13.8
8.0C .035 1.5¢ 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 S514. 15.9
21.3D .040 1.76 1.76 101. 92. 9.0 507. 15.8
14.2D 035 1.5¢ 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
co2 4.5 IMPINGER NO., 1 241.6
02 11l.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 €-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




AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#$13 COMBUSTION STACK
CLR~13CS8-1 7-10-90

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN., HGeoooeovooeroroovecer 29,30
B. AVG. DELTAH (IN HZO)-oo-cooa.oaunuo-o-oo-o--c 1016
c. HETER PRESSURE (IN. HG-)ltn.conoocuo-.-oouo-.o 29039
D. STATIC PRESSURE (IN- HZO)........_......-...... —1.20
E- STATIC PRESSURE (IN. HG-)ot.t.o-o-.no-.uo».n.- "'0088
E' STACK PRESSURE (IN. HG.) (A*E).erreroncorress: 29.21
&' STACK DIAMETER (IN.)+sevcossnunonsnnnersssssss 120.00
H. STACKAREA (SQ. FT.).-o-o-o-o--o.-.--.-o-o--.o 78.54
NOZZLE DIWTER......I.......O.l!.....l'0-...' 15560
I. NOZZLE AREA (SQ. FTo)evenssncoanosnossocucannes .001686
J. AVG. STACK TEMP (DEG: Re)esunsvsooonenonenesss 966.5
K. AVG. METER TEMP (DEGs Re)eovevavevosocvorences 552.9
L. CONDENSATE VOL. (HL)......-...;............... 297.3
H' ABSORBED Hzo (ML).......'........I............ 16.0
N. TOTAL Hzo (HL).....'....'..'.I...-......'....' 313.3
O. METERED GAS (CF)........-..................... 71.169
P. GAS METER CORRECTION. «ccoesvessuconsoossoessts 1.0519
Q. CORRECTED METERED GAS (CF).covcsovcanrercnscn? 74.863
R. H20 GAS VOLUME (CF) (0.00267N(K/C)............ 15.739
s. TOTAL SAMPLED VOLUME (CF) (Q¥R)scesavorocvone: 90.601
T. PERCENT H20 (L100R/S) cvsvevesscasoaseomnoeoerss 17.37
THEORETICAL MAXIMUM. «cvooovensavasnononnoriss 100.00
PERCENT WATER USED.ososvesnsvseassosrsavesssnecss 17.37
U. SCFD GAS SAMPLED (523*Q*C/(29.9*K))......--... 70.264
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 . 045 X .8263 X 44.0 - 1.64
co .000 X .8263 X 28.0 - .00
02 .110 X .8263 X 32.0 = 2.91
N2 .845 X .8263 X 28.2 = 19.69
H20 X T/100= .1737 X 18.0 = 3.13
MOLECULAR
WEIGHT OF
STACK GAS = 27.36
w. PITOT CORRECTION.......-...--.........-......... 0840
¥X. AVERAGE CORRECTED VELOCITY ceesestavasnr e 12.65

(FPS)

[85.49*W*SQRT( (J*DELTA P)/ (V*F) })
Y. AVG. FLOW RATE (CFM) (X*HH60) soscocevocnnnass 59632.
2. STACK FLOW RATE (SCFM) (5284Y/T*F/29.92) covens 31807.

STACK me RAT‘E (DRY)!l..lo.oooou.ntoolno..noo- 26282l

M' smm TI“ (SEC)..'Uo.o.o.ll.cou.u....c.!tIoo 72°°D
BB. PERCENT ISOKINETIC...-.--.oat-.-...a.oo..u--no 103-78

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




AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION STACK

CLR-13CsS-1

7-10-90

CYCLONE MATL.ON INSOL.MATL. SOL.MATL.
PARAMETER WT. (G) FILTER(G) IN 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 LB/HR
PARTICULATE .01247 2.80936

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: 4e¢cv2..7=10=50
CHARGE #: ...150-601050
TEST 4: .....CLR=-13C8~2

1. EMISSION RESULTS
PARAMETER GR/SCFD LB/HR
PARTICULATE .01166 - 2.67752
2. STACK CONDITIONS
FLOW (ACFM)

3.

(SCFM)
MOISTURE CONTENT (%)
STACK TEMPERATURE (F)

SAMPLING CONDITIONS

SAMPLE TIME (MIN.)
SCFD GAS SAMPLED
PERCENT ISOKINETIC

'120.0
72.226
104,68

D6




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 v44 +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. 5.0 450. 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 1.1% 117, 11lo0. 4.5 480. 12.3
- 14.2A .020 «95 «95 117. 110, 4.0 480. 11.0
B.0A _ .020 92 .92 117. 11lo. 4.0 475. 11.0
2.6A 1415.0 307.546 .020 92 .92 117. 110. 4.0 470. 10.9
ORSAT
coz2 4.0 IMPINGER NO. 1 225.5
02 11.0 2 37.3
co .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 Cr™M 7.0
PITOT 0.84 6-29-90
CONTROL BOX NO. 1 PROBE NO, 7=-2 NOZZLE NO. 52

D=7




AIR QUALITY ENGINEERING

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

 STACK SAMPLING CALCULATIONS

A. monmlc PRESSURE IN. HG............... LN B B BN
Bl AVG. DELTAH (IN Hzo)I.IIII............IOI....
c. ETER PRESSURE (IN. HG.)..I.I.................
D. STATIC PRESSURE (IN. H20) v vvuuenseensnnnaoaans
E. STATIC mssm (IN. HG.)IIQ'.................
F. STACK PRESSURE (IN. HG.) (A+E).evecocvovnneens
G. STACK DImTER (INI)II.....I...'U...'........l
H. STACKAREA (SQ. n.).....'..............I."I.
NozleE DIMTER......I..........II.II.....'...

Il Nozzm AREA (SQ' w.)...III.I.......'I.I..Ill'
J. AVG. STACK TEMP (DEGe Re)eesvevreceensanaceses
K. AVG. HTER TEMP (DEG. R.)‘.I..........l.......
L. CONDENSATE VOL. (ML)+veenennneuseeenssocaansas
Ml ABSORBED H20 (HL)......-------ov-uu--nuo---ooo
N. TOTALHZO (ML)..'.I.....llll.ll..l.......l..l.
O. METERED GAS (CF)eevvevecoerrnnsoensncnsscoases
P. GAS METER CORRECTION....veeveeevneeerosnnnnanas
Q. CORRECTED METERED GAS (CF)vevenverenveoooaanns
_ R. H20 GAS VOLUME (CF) (0.00267N(K/C).vvueeascsss
S. TOTAL SAMPLED VOLUME (CF) (Q+R) eeveoonncecnnss
T. PERCENT H20 (L10OR/S) cevvvvrecnuncssnnnaonnnses
THEORETICAL MAXIMUM. o\ vvvevennnnnennanannnnses
PERCENTWATER USED...IIQII..‘..II'IIII.......'

U. SCFD GAS SAMPLED (528%Q*C/(29.9%K))suscccceras

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 =
co . 000 X . 3420 X 28.0 =
o2 .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 comw:o“......lll...."lll.ll.l...l....
X. AVERAGE CORRECTED VELOCITY (FPS)evvvevecroncsas
(85.49*WASQRT( (T*DELTA P)/(V+F)))
Y. AVG. FLOW RATE (CFM)  (X*H%60) .uc.ceeveuonncnns
Z. STACK FLOW RATE (SCFM) (528%Y/J%F/29.92)......
STACK memTE (DRY)'l......ll.lll...l........
AA. SAMPLE TIME (SEC) cevvvenvrocvnvovesonnnnnaansse
BB. PERCENT ISOKINETIc...I....Il..O........I.'I.I.
(T*100#U%29,92) / (5284X*AA+T+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 MCLE

1.43
.00
2.96
20.18
2.84

= 27.47

.840
12.41

58473,
3l810.
26784.

7200,
104.68

b-8




AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS

413 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)
PARTICULATE ,00000 .03740 .00000 .01590
INSOL.MATL.  SOLUBLE MATL.

PARAMETER IN IMP. (G) IN IMP. (G)
PARTICULATE .00140 .00790

PARTICULATE .06260

ALL MATIS. . 06260
PARAMETER GR/SCFD LB/HR
PARTICULATE .01166 2.67752

Enission rates are pased ©

The soluble

impinger weight i

n the PA method.
s excluded fronm the calculations




AIR QUALITY ENGINEERING

USX CLAIRTON COKE WORKS
#13 COMBUSTION
STACK

DATE: .......7=10-90
CHARGE #: ...150-601050
TEST #: AR E] -CLR'13CS"'3

1. EMISSION RESULTS

PARAMETER GR/SCFD LB/HR

PARTICULATE .01026 2.69222

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

D=10




AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

#13 COMBUSTION STACK
CLR-13CS5-3 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 1.1 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. 1lo08. 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. €.0 507. 13.7
14.2B .030 1.38 1.38 116. 109. 6.0 507. 13.7
g8.0B . 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. 108. 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
coz2 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
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AIR QUALITY ENGINEERING
USX CLAIRTON COKE WORKS

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

STACK SAMPLING CALCULATIONS

A. BAROMETRIC PRESSURE IN. - (c J R K 29.30
B- AVG. DELTAH (IN Hzo).....‘................'.. 1'51
C. METER PRESSURE (IN. HG.)ecococvonsovoonnsnnnes 29.41
Dc STATIC PRESSURE (IN- Hzo)-....-.-............- -1020
E. STATIC PRESSURE (IN. HG.)ono-ooooucouco.o..o-- ‘3083
P, STACK PRESSURE (IN. HG.) (A¥E)escosecccoserces 29.21
Gt STACK DIAHETER (IN.)...--...-.--...uto-.uao-uc 120-00
H. STACKAREA (SQ- FT-)-on-o.--ouc.-ou.o.o-o-o.-o 78.54

NOZZLE DIAMETER......-..&..-..lo-ooooo..---ooo o556°
I. NOZZLEAREA (SQO FT.)....-.-.........-.....-.. -001686
J. AVG- STACK TEH:P (DEG- Rc)olco--.-o-..-o---.--o 949-8
X, AVG. METER TEMP (DEG. R.)eoessssecsoosoccosons 572.2
L. CONDENSATE VOL. (ML)cocococvoonnrcvvorceccccss 320.1
M.  ABSORBED H20 (ML) .oeceosecensnosnssansnsesconss 20.3
N. TOTAL Hzo (ML)........'.....'..l.....l..‘..... 340'4

0. METERED GAS (CF)eeverooosssssnnnnsassonaacescs 86.318
PO GAS HETER cochIoN....l...It..l..l..ll.'.... 1.0519
Q. CORRECTED METERED GAS (CF)evecssnsovenassvoacs 90.798
R. H20 GAS VOLUME (CF) (0.00267N(K/C).cececcvenees 17.683
S. TOTAL SAMPLED VOLUME (CF) (Q+R).cecocscevnrees 108.481

T PERCENT H20 (10OR/S)cecensvnsscronsansscsonens 16.30
THEORETIQLmIm.‘...'....l.l......l..‘ll.l 100.00
PERCENT WATER USED. s cosvoooeosesossnnasssasses 16.30

U. SCFD GAS SAMPLED (528*Q*C/(29.9*K))........... 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 12.0 = 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 comﬂlo“ll..-.'...'........I.IO.I.I..I. .840
X. AVERAGE CORRECTED VELOCITY (FPS)eovocecoococcse 14.30

[85.49*W*SQRT{ (J*DELTA P)/(V*F))]
Y. AVG. me RATE (cw) (X*H*GO)-..--...-...-.-- 67397.

7. STACK FLOW RATE (SCFM) (528%Y/J*F/29.92)......  36578.
STACK F1OW RATE (DRY,.l.......lIlll..l.l..i.l.l 306160
AA. SMPLB TIME (sgc)oo.lniohoolcooooo-.o-oooo'...- 7200-

BB. PERCENT ISOKINETIC..'...'.................lI'l 104.49
(J*IOO*U*29.92)/(SZB*X*AA*I*F*(l-T/lOO))
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CLR-13CS~-3 7-10-=90

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

b - A e S e A S — - - ——— - .

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 calcula_tions
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COMPLIANCE DEMONSTRATION OF THE
#13 BATTERY COMBUSTION STACK

APPENDIX E
ANALYTICAL RESULTS



Table 1
CHH008019-1

For Keystone Environmental

Solution Total

Client Sample RJ Lee Sample SO,
Number Number _{(ppm} 0 ate (m
CLR-13CS-1 90593 36.8 930 . 34.2
CLR-13CS-2 90594 39.6 740 29.3
CLR-13CS-3 90595 54.2 950 51.5
M Authorized Signature \M‘? A \‘ . DN\
Date 7{21{a> _
RJ Lee Group, Inc. 350 Hochberg Road (412) 325-1776
Monroeville, PA 15146 FAX (412) 733-1799

‘ Headquarters
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