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1.0 EXECUTIVE SUMMARY

Shenango Incorporated retained BCM Engineers [nc. (BCM) to perform a
Particulate emission test on the Coke Oven Battery No. 1 Combustion Stack.
Testing and analyses were conducted according to EPA Methods ] through 5
and 9. The test results are to be used to demonstrate compliance with
limitations set forth by the Allegheny County Health Department. The
compl iance Timits and measured particulate emissions were as follows:

NO. 1 BATTERY

Run No. Compliance Limit Measured Concentration
1 0.015 gr/dscf 0.0123 gr/dscf
2 0.015 gr/dscf' 0.0240 gr/dscf
3 0.015 gr/dscf 0.0221 gr/dscf

Avg. 0.015 gr/dscf 0.0195 gr/dscf
2.0 SCOPE AND OBJECTIVES

The scope of this project included the determination of the following
Parameters for each test run:

Gas Flow ACFM and DSCFN
Gas Temperature O
Gas Moisture % by Volume

Particulate Concentration gr/dscf

Opacity %



3,0 PROCEDURES

The field sampling progra® Was performed on September 19 and 20, 1989. The
BCM test personnel consisted of Messrs. Timothy Schatzer, James Phillippi,
and Daniel Petrovay. Mr. Bruce Farhardt served as plant coordinator. The
tests were witnessed by Messrs. John Logan and Dan Nadzum of the Allegheny
County Health Department.

3.1 FIELD WORK

Al1 test and analytical procedures and field data sheets, including visual
emissions data, are contained in Appendix A,

An exception to EPA Method 5 was the use of a heated, flexible, teflon-
lined probe extension. This modification was necessary to connect the
rigid probe with the heated sample box.

3.2 ANALYSIS

A11 analytical data sheets and calculations are contained in Appendix B.

3.3 CALIBRATIONS

Field equipment calibrations are contained in Appendix C.

4.0 SUMMARY OF RESULTS

4.1 NO. 1 BATTERY COMBUSTION STACK

Table 1 presents a summary of the results of the particulate testing for
No. ) Battery Combustion Stack. The particulate grain loading ranged from
0.0123 gr/dscf to 0.0240 gr/dscf. The average of the three test runs was
0.0195 gr/dscf. The compliance limit was 0.015 gr/dscf. The average
opacity during the three test runs was less than one percent.

-



TABLE 1

SUMMARY OF RESULTS

COKE OVEN BATTERY NO. 1 COMBUSTION STACK

Parameter Run No. 1 Run No. 2 Run No. 3 Average
Gas Flow (ACFM) 94,888 96,461 9,675 95,341
Gas Flow (DSCFM) 41,29 42,409 41,306 41,669
Gas Temp. (°F) 551 552 544 549
Gas Moisture (%) 15.8 15.1 16.1 15.7
Isokinetic (%) 97.1 99.9 98.5 98.5
Part. Emission \ SLan s
(gr/dscf) 0.0123 0.0240 0.0221 0195
Average Opacity (%) 0.5 1.4 1.0 0.97
Number of Readings 0 9 5 4.7

|20% for 120 min.

observation
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APPENDIX B
CALCULATIONS




BLANK ANALYTICAL OATA

Plant Sﬂguauﬁo

Sample location No. | Bately _SLTR(.K'

Type of blank Rcetone

Container number Uy

Density of blank (pa) ©0.7857 g/ml
Blank volume (Va) /50 ml

Grass wt. Jo7Y4Y/7.9  mg

Tare wt. Jo74772 Mg
Weight of blank (ma) 0.7 mg




ANALYTICAL PARTICULATE DATA

Plant SHEEQBQQ Date 2-19:-87  RunNo. _ |

Sample Tacation _ No | [Rawmert Srrex

Density of acetone (pa) 0.7851 g/m
Acetone rinse container No. H4m

Acetone rinse volume (Vaw) 175 ml
Acetone blank residue concentration (Ca) D.0069 | mg/g
Wa = CaVawpa = (6.25y) ( 175 ) Tommes T+ o8Iz . mg

Gross wt 107308.3 Mg
Tare wt jo7237.0 mg

Less acetone blank wt (Wa) 0.3 Mg
Weight of particulate in acetone rinse 70.5 mg

Water rinse container No.

Water rinse volume (Vww) ml
Water blank residue concentration (Cw) mg/g
Ww = Ca Yww pa = { ) Y ) = mg
Grosswt _~ mg

Tare wt mg

Less water blank wt (Wa) mg

Weight of particulate in water rinse mg

Filter No. D3¢

Gross wt .0
Average Gross wt Yi6.0 mg

Tare wt .|
Weight of partfculate on filter(s) 2.9 Mg
Weight of particulate in acetone rinse 79.-§  mg
Weight of particulate in water rinse ——— mg

Total weight of particulate 784 mg




ANALYTICAL PARTICULATE DATA

Plant SHEEENG" Date _9-20-89  Run No. 5
Sample location __ No | hamepgy Sracx

Density of acetone (pa) ©.7851 g/ml
Acetone rinse container No., 4v

Acetone rinse volume (Vaw) 188 mi

Acetone blank residue concentration (Ca] 9.0059 _ mg/q9

=CavVawpa =(0908% ) ( 189 ) To785771 = 0. §7e) mg

Gross wt Joyzoy 3 Mg

Tare wt joy0é&9.2 mg

Less acetone blank wt (Wa)___ ».9 mg

Weight of particulate in acetone rinse 312 mg

Water rinse container No.

Water rinse volume (Vww) m
Water blank residue concentration (Cw) mg/g
= Ca Vww pa = ( ) YT ] = mg
brosswt _ = mg
Tare wt mng
Less water blank wt (Wa) mg
Weight of particulate in water rinse mg

Filter No. 9139

Gross wt

Average Gross wt _ Yyo3.3 mg

Tare wt _ 4o0.2 mg

Weignht of particulate on filter(s) 8-5 mg

- Weight of particulate in acetone rinse mg
Weight of particulate in water rinse  —— mg

Total weight of particulate (33 mg




SYMBOL

Theta
Vm a

SQRT(dP)
dH

Ts
Tm

U v n

cQ2
22
CcC
N2
2bar
Ps
Cp

LA | I L | I SR

Y
Dn
Ds
Vwe

It u n g

Wt

An
As
M4

4 v

Vw(std)
Ms

Vm({std)

Vs =

S

NO. 1 COKE ovEy BATTERY COMBUSTION STACK

EPA

DESCR

Duration of te
Ory sample vel
(meter condit
Average of squ
Pressure diff
Orifice pressu
Average stack
Average dry ga
deg. F

HENANGO

METHOD 5

IPTION

st, min.

ume

ioms), cu. ft,

are roots of pitot
erential, in. H20
re drop, in, water
temperature, deg. F
S meter temperature,

CO02 in stack gas, %

U2 in stack ga
CC in srack ga
N2 in stack ga
Barometric pre
Stack pressure
Pitot correcti
dimensionless
Dry gas meter
Diameter of no
Diameter of st
Volume of liqu
in impingers
Total particul

Area of the no

Area of the st

Dry molecular
1b/1lb-mole

Volume of liquid collected, cu ,f¢t.

Molecular weig
lb/1b-mole
Dry sample vol

s, %

5, %

5, % :

Ssure, in. Hg
(absclute), in. Hg.

on factor,

correction factor
Zzle, in.

ack, in.

id collected

and silica gel, ml
ate catch, mg

Z2le, sq. ft,

ack, sq.ft,

weight of stack gas,
ht of stack gas,

ume

(standard conditions), cu i 3

Stack velocity

v ftssec

I

4 0 n ow oo g uow on

Ui u g

9-19-89
RUN 1

VALUE

120
104,:13

0.279
2.73

350.8
102.9

Lo O = 0
Oy oan

29,38
29.61
0,34

1.006
0.515

114
392.0

78.4

0.00145

70.88
29.32

18,451
27.53

98.190

22,131




SYMBOL

Theta
vm

SQRT (dP)

dH
Ts
Tm

co2
()
CO
N2
Pbar
Fs
cp

Y
Dn
Ds
Vwc

Wt

An
As
Md

vw(std)
Ms

vm(std)

Vs

wonon

p H oA N

W n i

SHENANGO

NO. 1 COKE OVEN BATTERY COMBUSTION STACK

EPA METHOD S

DESCRIPTION

Duration of test, min.
Dry sample volume
(meter conditions), cu. ft.
Average of square roots of pitot
pressure differential, in. H2C
orifice pressure drop, in. water
average stack temperature, deg. F
Average dry gas meter temperature,
deg. F
¢n2 in stack gas, %
02 in stack gas, %
CO in stack gas, %
N2 in stack gas, %
Barometric pressure, in. Hg
Stack pressure (absolute), in., Hg.
Pitot correction factor,
dimensionless
Dry gas meter correction factor
Diameter of nozzle, in.
Diameter of stack, in.
Volume of liguid collected
in impingers and silica gel, ml
Total particulate catch, Mg

Area of the nozzle, sa. ft.

Area of the stack, sq.ft.

Dry molecular weight of stack gas,
1b/lb-mole

Volume of liquid collected, cu LEE.

Molecular weight of stack gas,
lb/lb-mole
Dry sample volume
(standard conditions), cu Ee.
stack velocity, ft/sec

I\IIIHH“ W w M " n

]

[T .

]

9-20-89
RUN -2

o
c ¢ thun

29,09
29.62
0.84

1,006
0.515%

114
386.0

161.3

0.00145
70.88
29.30

18.169
27.62

103,710

22.68

Vfrem-




SHENANGO 9-20-89
NO. i COKE OVEN BATTERY COMBUSTION STACK RUN 2

EPA METHOD S'

SYMBOL DESCRIPTION VALUE
Qs = Stack gas flow, acfm = 96460.9
Qs(std) = Stack gas flow, dscfm _ = 42409.3
T= = Average stack temperature, deg. F a 551,666
Bws = Moisture content of the gas stream, = 14.91

%
co2 = CO2 in stack gas, % = 5.5
Q2 = ©2 in stack gas, ¥ = 10.5
co = ¢O in stack gas, % s 0
N2 - N2 in stack gas, % = 84
I - Isokinetic ratio, percent = 99.9
C's = Particulate concentration, grs/dsce = 0.0240
E - Pparticulate emission rate,lb/hr = 8.71




SHENANGO 9-20-89
NO. 1 COKE OVEN BATTERY COMBUS?IDN STACK RUN 3

gPA METHOD S

$YMBOL DESCRIPTION VALUE

Theta = Duration of test, min. ' = 120

vm - Dry sample vo lume - 107.622
{meter conditions), cu. fc.

SQRT (4P )= Average of sguare roots of pitot = 0.279

pressure differential, in. H20

JH = Orifice pressure drop, in. water = 2.986

Ts - Average stack remperature, deg. F = 544.4

Tm = Average dry gas meter temperature, = 113.5
deg. F

col - Co2 in stack gas, % = 5.5

G2 = Q2 in stack gas, % = 10.5

- = CO in stack gas, % = 0.0

NZ < N2 in stack gas, % = 84.0

pPbar . parometric pressure, in. Hg = 29.68

Ps = Stack pressure (absolute), in. Hg. = 29.61

Cp - pitot correction factor, = 0,84
dimensionless

Y = Dry gas meter correction factor = 1.006

Dn = piameter of pozzle, in. = 0.51%

Ds = piameter of stack, in. = 114

vwe « Volume of liguid collected = 407.1
in impingers and gilica gel, ml

Wt = Total particulate catch, mg = 1243.2

an = Area of the nozzle, sq. £t. = 0.00145

As = area of the stack, sq.ft. = 70.88

Md = Dry molecular weight of stack gas, = 29,30
1b/lb-mole :

vyw(std) = Volume of liquid collected, cu e, F 19.162

Ms . Molecular weight of stack gas, = 27 .48
lb/lb-mole .

vm(std) *= DPIrY sample volume = 99,567
(standard conditions), ¢4 JEt.

Vs = - Stack velocity, ft/sec = 22.26




SYMBOL

Qs
Qs(std)
Ts

Bws

coz2
o2
Co
N2

I 4 B

SHENANGO

NO. 1 COKE OVEN BATTERY COMBUSTION STACK

EPA METHOD S

DESCRIPTION

Stack gas flow, acfm

Stack gas flow, dscfm

Average stack temperature, deg. F
Moisture content of the gas stream,
%

CO2 in stack gas, %

02 in stack gas, %

CO in stack gas, %

N2 in stack gas, %

Isokinetic ratio, percént
Particulate concentration, grsdsct

Particulate emission rate,lb/hr

9-20-89
RUN 3

VALUE

94675.4
41305.56
S44,37%

16.14

5.9
10.5

aQ
84

98.5

0.022:

-



APPENDIX C

CALIBRATIONS
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C! ONSTRUOT!ON STANDARDS :

1. Dt - between 0.48 and 0.95 centimeters

2. Pa=Pb 105 pt$PE1.50 0t

3. 81 , 82 < 10°
4, B1 ,82<5'

5. 2%0.32¢cm

6. wg$o0.08cm

LIGNMENT STANDARDS :

PITOT A

.. x2a/4in

2. Ip must be higher than Np

3. 221.90cm

TYPE S PITOT
GALIBRATION S$TANDARDS

PROJECT NO:

DRAWN BY: JOA
SGCALE: NONE
DATE: SEPT. 1009

FILE NO:
SHEET 1 OF 4




TRUCTION CA AT\
A-llbl sLANE ..‘ . ' o '
s B
LONGITUDINAL t A . ] \ e
iy e Tl
TURE AXIS s 1 " \ 9 ‘
g WA DD TRANSVERGE " .
Tusd AXI® -
5-0\1DE PLANE .
(o)
Dt = O-qs .
Pa= L. 21 al= Qf -
Pb = .21 a2= Q —
(N ) z
_ =
j i N - - 8
. 82 (+or=) ®
N I " L
A , - ___...-_-_-_"'." -
- g1 (+or=) I 2.
ST e
B1= Q z e
B2 = O W= Q
pitat 1.0, No. —L=! oate _ 8-29-91 performed By —Zbld ——
TYPE S PITOT
CALIBRATION SHEET
{ : ‘ on;wu BY:JSA  PROJECT NO:
m ENE,,C.M. E-Dglﬁ‘ssfs_n SCALE: NONE FILE NO:
9777 S Gonret . Pmpmcg M4 15208 - WD SN0 DATE: SEPT, 1989 SHEET 2 OF 4




pITOT AUQNMENT cALIBﬂAT\ONS

Tveq 8 PiTOT TUSE :6

£ . tor
22 3/4 Ia. FOR Onx V/2 -

. OF.
|

SAMPLING nozzLt

> 3y

STATIC PRESISURE

SAMPLING PROBE sAMPLING MOZZLE
OPENING PLANE
Iy
. 4 IMPACT PRESSURE

OPENING PLANE

— e ———

TypPE 8 PITOT TUBRE

NOZZLE ENTRY P‘:A:'E___l___ I

|s lp higher than Np = — YES
pitot 1.D. No. Z-1 Date -24- performed BY T 2
TYPE S PITOT TUuBE
CALIBHATION SHEET
r‘_"—\ . DRAWN BY: J3A PROJECT NO:
BCM BCM Engineers | ‘
\ o L e Paven ey a0 L sooramy y SAPVEES SCALE: NONE FILE NO:
s | DATE: gEpPT. 1989 SHEET 3 OF 4

e ———————
2777 e Smavard © aatargn, A 18208 ¢



1 1
!; - TYME S mMTOT TURE

SAMPLE PROGE

6 ot TYPE 3 PITOT TUBE
N’\ﬁui(

0 > i
SAMPLE pﬁose ° Y23 in ,,,l
Y — 30!
Determined Coefficient O 8
Pitot 1.D. No. L] pate _8-24-89 Performed By _ Z=.5

TYPE S PITOT TUBE
CALIBRATION SHEET

it i ——— Y —

x m\/] | BCM Engineers ORAWN BY:JSA  PROJECT NO:

M/ £ty Parwewd SCatAlS 2l Lk dicey Servc SCALE: NONE FILE NO:
777 Saurm Bosseay « Psomgh PA 12208 + winsiacm | DATE: SEPT. 1989 SHEET 4 OF 4




Thermocouple NO. :

Ambient Temperature:

THERMOCOUPLE CALIBRATION OATA SHEET

Date:

jo-3-8%

&

oF  Barametric Pressure: 29.27 " _Hg

Calibrator: Y% eference: Mercury-in-glass: v
Other: o
Reference Thermocouple
Thermometer Potentiameter
Reference Source Temperature Temperature pifference
Point No. (Specify) OF oF %
AmMBIENT
) AIR 72 69 0.8
2 ol 373 370 0.8
2 ARTER 212 217 2.3
- Avera
ge Y. 6

3 Difference




cc: G Owens
J McEwen
B Erhardt
v pendergast
P Belculfine
R Cusano
File




Shenango

e INCORPORATED

November 13, 1989

Allegheny County Health pepartment
pureau of Air pollution control
301 - 39th street

pittsburgh, Pa. 15201

attention: Mr. Ronald J. chleboski
Deputy Director

subject: #1 coke Oven Battery
stack Test

Dear Mr. chleboski:

A i L

Q/W: > TV

~’(0./‘~‘L_ PLANTS

¥ NEVILLE ISLAND. PA
I SHARPSVILLE. PA
-1\ L\Q& AT . .
. COKE OVENS
NEVILLE \SLAND. PA

Oon September 19-20, 198% BCM Engineers Inc. conducted a

particulate emissions compliance tes

£ on the #1 coke oven pbattery

conbustion stack at shenango's Coke g Iron Division. The stack

compliance test consisted of three two-

hour runs as described in a

previously submitted protocol and was witnessed by Bureau person-
nel. The £inal report, titled wparticulate Evaluation of Coke

oven Battery No. 1 combustion Stac
attached for your review.

The results indicate that the
conducted on September 19th, demon
0.015 gr/dsct standard. The second an
on September 20th, indicated elevated

4 - 4
first test run, which was <t
strated compliance with the

k at Shenandgo Incorporated“ is

~ .

a_twitd test runs, conducted
particulate emissions. In

all three tests, however, the opacities averaged’ less than 1%.
Test #1 had an average opacity of 0.5% amdaia not contain any
readings »20% opacity. The second rest averaged 1.4% opacity and
only exceeded 20% opacity for 2 minqgeoﬂapd 15 seconds. Test #3

———— gy x e

P s

had an average opacity of 170% and only exceeded 20% opacity for 1

minute and 15 seconds.

shenango has internally evaluated the conditions which may

have contributed to the elevated part
time that corresponding opacity meas
Bureau standards. shenango has conc
etween

coking schedules, which occurred b

urements were well within the
juded that the major change in

July 8th and August 1lth

L)




as a result of coal mine production stoppages, adversely affected
the emission discharges from the coke battery. During this period
when coking times increased from 18.3 hours to 30 hours and then
decreased back to 18.3 hours the battery experienced an abnormal
amount of expansion and contraction of the brickwork. This expan-
sion/contraction phenomenon lead to the development of cracks in
the brickwork which in turn caused additional particulate emis~
sions to ke discharged.

To counter the effects of increased cracks in the brickwork
Shenango has undertaken the following three phased program to
reduce combustion stack emissions:

Shenango has sprayed all charging holes on the #1 battery to
patch any cracks which may have developed in this area of the
ovens.

Shenange has patched all corbel areas to repair cracks in
these areas.

/ Shenango is currently waterblasting all goosenecks on the #1

( battery to allow for a freer flow of coke oven gas from the .

: ovens and therefore result in less pressure being applied on ?ET“
the oven walls. The reduction in oven pressure should result/-
in the reduction of stack emissions due to oven wall leak- -

\\ége.

Shenango has scheduled BCM Engineers Inc. to conduct a re-
evaluation of the combustion stack discharge on December 5-6

1989. The same protocol which was submitted to the Bureau on July
6, 1989 will be followed.

Should you wish to further discuss the information contained
in this letter, please contact me at 777-6655. I will contact
Bill Clark of the Bureau to advise him of the stack test scheduled
for early December.

Very truly yours,

'/’L’/ . \.fl L s

Nichelas S. Buchko
Environmental Compliance Engineer






