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Allegheny County Heapp Department et
Bureay of Air Pollution Control
301 - 39th Street
Pittsburgh, Pa. 15207 TL

Attention: Mr. Ronald 3. Chleboski
Deputy Director

Subject: #1 Coke Oven Battery
Stack Tegt

Dear Mr. Chleboski:

Witnessed by Bureay personnel and utilized the protocol Previously gyp.-
mitted by Shenango. The report, titled "Particulate Evaluation of Coke
Oven Battery No. 1 Combustion Stack at Shenango Incorporateq Neville
Island Plant”, i attached for yYour review.

The following Particulate concentrations Were measured during (he
test runs: 0.0040, 0.0060 ang 0.0031 gr/dscf.  The three runpg averaged
0.0044 gr/dscf which is in compliance with the mass €mission limitationg



B ]

The opacities monitored during the test runs averaged 1.8%, 0.9% and
0.9%. As a result the test results were also in compliance with the opacity
limitations.

Should you have any questions following your review of the attached
report, please contact me at 777-6655.

Very truly yours,

Nicholas S. Buchko
Environmental Compliance Engineer

bcc: A Aloe - Letter only
G Owens
J McEwen
B Erhardt
V Pendergast
P Belculfine
R Cusano - Letter only
File
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APPENDIX D

PROCESS DATA



THERMOCOUPLE CALIBRATION DATA SHEET

Thermocouple No. : 7-] Date: 10-3-87
Ambient Temperature: ~70 OF  Barometric Pressure: _29.27 " Hg
Calibrator: TS Reference: Mercury-in-glass: v
Other:
Reference Thermocouple
Thermometer Potentiometer
Reference Source Temperature Temperature Difference
Point No. | (Specify) OF oF 2
AMBIENT
| AR 72 65 /0.8
2 olL 373 370 0.8
2 WATER 212 217 2.3
Average

% Difference




ALIGNM

— THEAMOCOUPLE

)

&

TYPE 8 PITOT TUBE

SAMPLE PROBE

e

NC
S/

TYPE 8 PITOT TUBE

7
G '
Y23 in ‘
SAMPLE PROBE |e £ o
M| |
Y = 3"
Determined Coefficient Q 3 !
Pitot 1.D. No. 1- Date 8-24- 39 Performed By 75

TYPE S PITOT TUBE
CALIBRATION SHEET

BV

BCM Engineers

Engneers Pannert SCHNISIS 200 LaDO/atOY Serwces

4777 Baurn Boseverd © PRUDWD PA 15208 ¢« (412) 388000

DRAWN BY:JSA
SCALE: NONE
DATE: SEPT. 1989

PROJECT NO:
FILE NO:
SHEET 4 OF 4




PITOT ALIGNMENT CALIBRATIONS

D1 TYPE 8 PITOT TUBE $

oy ‘: X2 3/4 in. FOR Dn = 1/2 In.
Iy

SAMPLING NOZZLE @.rﬂ: -
]

> 3 "
X = = /4
SAMPLING PROBE SAMPLING NOZZLE STATIC PRESSURE
/ OPENING PLANE
Dt
& IMPACT PRESSURE
- : /_opeume PLANE

TYPE 8 PITOT TUBE '

NOZZLE ENTRY PLANEX '

Is Ip higher than Np = YES

. Pitot I.D. No. 7= Date 8 -2Y- 8(1 Performed By yAND)

TYPE S PITOT TUBE
CALIBRATION SHEET

f——] BCM Engineers DRAWN BY:JSA  PROJECT NO:

Engreers Panners Scanirts and Lanoreiory Seneces SCALE: NONE FILE NO:
5777 Beum Boumverd - Prsouwsgn PA 13208 - ainMieo | DATE: SEPT. 1989 SHEET 3 OF 4




CONSTRUCTION STANDARDS :

8 arid 0.95 centimeters

1. DpPtr- between 0.4

2. Pa=Pb 1.06 pt< P < 1.50 Dt

3. at,h 82<10°
4, B1 . B2<S’®
5. 250.32cm

6. WZ<0.08 cm’

PITOT ALIGNMENT STANDARDS :
. X 23/4in. B

2. |p must be higher than Np

3. 2 ;1.90 cm

4. Y 23in.

TYPE S PITOT
CALIBRATION STANDARDS

DRAWN BY:JSA PROJECT NO:

- BCM Engineers
Grgeesrs Panners SC@OUTIS 300 L8012 amy Sarvices SCALE: NONE FILE NO:
' . DATE: SEPT. 1989 SHEET 1 OF 4
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APPENDIX C

CALIBRATIONS




SHENANGO 12-6-89
NO. 1 COKE oven BATTERY COMBUSTION STACK RUN 3

EPA METHOD s

SYMBROL DESCRIPTION VALUE
Qs = S8tack gas flow, acfm = 97551.0
Os(std) = Stack gas flow, dscfm = 42835. 2
Ts = Average stack temperature, deg. F = S35. 4
Bws = Moisture content of the gas stream, = 14,53

%*
coz = €02 in stack gas, ¥ = S
o2 = 02 in stack gas, % = 9
co = €0 in stack gas, ‘% = Q
N2 = N2 in stack gas, % = ae
I = Isckinetic ratio, percent = 100.9
C's = Particulate concentratibn, gr/dscf = 0. 0031

E = Particulate emissian rate, l1b/hr = 1.14



SHENANGO ' 12-6-89
NOC. 1 COKE OVEN BATTERY COMBUSTION STACK RUN 3

EPA METHOD S

SYMBOL DESCRIPTION VALUE
Theta = Duration of test, min. = 120
Vm = Dry sample volume = 118. 260
(meter conditions), cu. ft.

SGRT (dP)= Average of square roots of pitot = 0. 286
pressure differential, in. H20

dH = Orifice pressure drop, in. water = 3. 40

Ts = Average stack temperature, deg. F = 535. 4

Tm = Average dry gas meter temperature, = 104. 4
deg. F

coz = CO02 in stack gas, % = S.0

0z = (02 in stack gas, * = 8.0

co = CO in stack gas, % = 0.0

N& = N2 in stack gas, * = 8.0

Pbar = Barometric pressure, in. Hg = 29. 05

Ps = Gtack pressure (absclute), in. Hg. = 28. 98

Cp = Pitot correction factor, = 0. 84
dimensionless

Y = Dry gas meter correction factor = 1.015

Dn = Diameter of nozzle, in. = 0.525

Ds = Diameter of stack, in. = 114

Vwe = Volume of liquid collected = 397.1
in impingers and silica gel, ml

Wt = Total particulate catch, mg = ed. o

Ar = Area of the nozzle, sqg. ft. = 0. 00150

As = Area of the stack, sqg.ft. . = 70, 88

Md = Dry molecular weight of stack gas, = 29. 16
l1b/1b-mole

Vw(std) = Volume of liquid ccllected, cu .ft. = 18. 691

Ms = Molecular weight of stack gas, = 27.94

- 1b/1b-mole )
Vm(std) = Dry sample volume = 109, 922

(standard conditions), cu .ft.
Vs = Gtack velority, ft/sec = 2. 94

—s



SYMBOL

Qs
Qs (std)
Tes
Bws

coe
oc
Co
N2

C's

SHENANGO

NO. 1 COKE OVEN BARTTERY COMBUSTION STRCK

EPA METHOD S5

DESCRIPTION

Stack gas flow, acfm

Stack gas flow, dscfm

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

cCo2 in stack gas, *

02 in stack pas, *

CO in stack gas, %

N2 in stack pas, *

lsokinetic ratio, percent
Particulate concentration, gr/dscf

Particulate emission rate, 1b/hr

Wnonn

12-6-89
RUN &

VALUE

92287.9
40774.0
535. 4
13.95

e o
Lomuy

®
o



SYMBOL

Theta
Vm

r—3

SQRT (dP) =

dh
Ts
Tm

coz

=

L=

Co

o)

[ =3

Pbar
Ps
Cp

Y
Dn
Ds
Vwe

Wt

An
As
Md

Vwistd)
Ms

Vm(std)

Ve

nwnu Wonu

SHENANGO

NO. 1 COKE OVEN BATTERY COMBUSTION STACK

EPAR METHOD S5

DESCRIPTION

Duration of test, min.
Dry sample volume
(meter conditions), cu. ft.
Average of square roots of pitot
pressure differential, in. H2O
Orifice pressure drop, in. water
Average stack temperature, deg. F
Average dry gas meter temperature,
deg. F
cOog in stack gas, *
02 in stack gas, *
CO in stack gas, %
N& 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 liquid collected
irn impingers and silica gel, ml
Total particulate catch, mg

Area of the nozzle, sq. ft.

area of the stack, sq. ft.

Dry molecular weight of stack Zas,
1b/lb—mole

Valume of liquid collected, cu .ft.

Molecular weight of stack gas,
1b/1b-mole :

Drry sample volume
(standard conditions), cu . ft.

Stack velocity, ft/sec

12-6-89
RUN 2

0. 001350
70.88
29.21

17.308
27. 64

106.788

21.70



SHENANGO 12-5-89
NO. 1 COKE OVEN BATTERY COMBUSTION STACK RUN 1

EPA METHOD S

SYMBOL DESCRIPTION VALUE
Qs = Stack gas flow, acfm = 93389.8
Qs(std) = Stack gas flow, dscfm = 40804. 6
Ts = Average stack temperature, deg. F = 550. 833
Bws = oisture content of the gas stream, = 13.70

%
Coz = C02 in stack gpas, % = 4.7
02 = 2 in stack gas, % = 8.7
co = CO in stack gas, % = 0
N2 = N2 in stack gas, % = 86.6
I = Isokinetic ratio, percent = 108. 0
Cs = Particulate concentration, gr/dscf = 0. 0040

E = Particulate emission rate, 1b/hr = 1.39



SYMBROL

Theta
Vm

SORT (dP) =

dH
Ts
Tm

coz
o2
Cco
N2
Pbar
Ps
Cp

Y
Dn
Ds
Vwe

Wt

An
Rs
md

Vwi(std)
Ms

Vm(std)

Vs =

SHENANGO

NO. 1 COKE OVEN BATTERY COMBUSTION STACK

EPAR METHOD S

DESCRIPTION

Duration of test, min.
Dry sample volume
(meter conditions), cu. ft.
Average of square rcots of pitot
pressure differential, in. H20
Orifice pressure drop, in. water
Rverage stack temperature, deg. F
Average dry gas meter temperature,
deg. F
CO2 in stack gas, %
02 in stack gas, %
CO in stack gas, %
N2 in stack gas, %
Barometric pressure, in. Hg
Stack pressure (absclute), in. Hg.
Pitot correction factor,
dimensionless
Dry gas meter correction factor
Diameter of nozzle, in.
Diameter of stack, in.
Volume of ligquid collected
in impingers and silica gel, ml
Total particulate catch, mg

Rrea of the nozzle, sq. ft.

Area of the stack, sq. ft. -

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

Volume of liquid collected, cu . ft.

Molecular weight of stack gas,
1b/1b-mole

Dry sample volume
(standard conditions), cu . ft.

Stack velocity, ft/sec

([

12-5-89
RUN 1

VALUE

120
113.991

0. 00150
70.88
29. 10

17.79&
27.58

112.038

21.9¢6



METHOD S5 TRAIN ANALYTICAL PARTICULATE DATA

Plant 54,5'“,3,.;%‘: Steel Iy Date s34 -7-Rq Run No. 3

Sample location ¥/ 541-1-(,—75/ STAC L Relative humidity LIO%
Density of acetone (pa) O0.73857 g/ml
Acetone rinse container No. 4y
Acetone rinse volume (Vaw) ) 74 ml
Acetone blank residue concentration (Ca) Y mg/g
Wa = Ca Vaw pa = ( I4%) ( 74 ) (.7§s7) = g ecy” mg
Date and time of wt |A-/0-§¢q gqGAY Gross wt j030w-.s” mg
Date and time of wt {3~y %% — Gross wt 1030440 mg
Average Gross Wt _jojowy.dy mg
Tare Wt y%046, Y mg
Less acetone blank wt (Wa) -g 60 mg
Weight of particulate in acetone rinse 1. ol C mg
Water rinse container No.
Water rinse volume (Vww) ml
Water blank residue concentration (Cw) ‘ mg/g
Ww = Ca Vww pa = ( ) ) ( ) =~ mg
Date and time of wt Gross wt mg
Date and time of wt Gross wt mg
Average Gross wt mg
Tare wt mg
Less water blank wt (Ww) mg
Weight of particulate in water rinse mg
Filter No. ] 9
Date and time of wt. J3<jo-%9 Cc4gi3 Gross wt Yok, 6 Mg
Date and time of wt. 9. 5i-%9 — Gross wt “4c%. 5 mg
: Average Gross wt qO%e5 Yy mg
Tare wt q00: K mg
Weight of particulate on filter(s) 7,15 mg
Weight of particulate in acetone rinse 1 v g mg
Weight of particulate in water rinse mg
- Total weight of particulate 23. L mg




T

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant Spe,au. o Sieey, Toc. Date 12-7-84 Run No. A
1
sample location */ BATT(rf,Sfﬂqn Relative humidity Li0 /é_
| Density of acetone (pa) 0.7857 g/ml
' Acetone rinse container No. SC
Acetone rinse volume (Vaw) T ml
Acetone blank residue concentration (Ca) g mg/g
Wa = Ca Vaw pa = ( iqg) ( 11¢ ) (+7¢57) = 13.7 mg
Date and time of wt 3-10-¥9 ogyy Gross Wt oo §09. 3 mg
Date and time of wt )3 -~i{~ €9 1633 Gross Wt jop 50¥.d mg
Average Gross Wt jop joq.1 mg
Tare Wt _)00.46vi Q mg
Less acetone blank wt (Wa) 7. mg
Weight of particulate in acetone rinse 20. < __Wmg
Water rinse container No.
Water rinse volume (Vww) ml
Water blank residue concentration (Cw) mg/g
Ww = Ca Vww pa = ( ) ) ) = mg
Date and time of wt Gross wt mg
Date and time of wt Gross wt mg
Average Gross wt mg
Tare wt mg
Less water blank wt (Ww) mg
Weight of particulate in water rinse mg
Filter No. [«f ]
Date and time of wt. 13-/6-%89 oqig Gross wt Hil, d mg
Date and time of wt. _i3-i/~8% — Gross wt “il, & mg
Average Gross wt Hil,.$ < mg
Tare wt Aol X mg
Weight of particulate on filter(s) T-Ky mg
Weight of particulate in acetone rinse 20 5¢ mg
Weight of particulate in water rinse _— mg

Total weight of particulate

i S mg




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant sacgauvge Sreel ive. Date_jd-7-89 Run No. [
L4
Sample location ¥/ SATTery STACE Relative humidity <£ /o %
K4
Density of acetone (pa) O 7857 g/ml
Acetone rinse container No. 35 T
Acetone rinse volume (Vaw) s ml
Acetone blank residue concentration (Ca) J95 mg/qg
Wa = Ca Vaw pa = (,/Mig ) ( iy ) (.7857) = 13,4 mg
Date and time of wt ) 3~10~-%9 0913, Gross wt 97509 mg
Date and time of wt ()11~ &Y Gross wt g 1.c04,5 Mg
Average Gross Wt Qggs5p4 4 Mg
Tare Wt G 747:.6 mg
Less acetone blank wt (Wa) 13.4 mg
Weight of particulate in acetone rinse 14,4 Mmg
Water rinse container No.
Water rinse volume (Vww) ml
Water blank residue concentration (Cw) mg/g
Ww = Ca Vww pa = ( ) ( ) ) = mg
Date and time of wt Gross wt mg
Date and time of wt Gross wt mg
Average Gross wt mg
Tare wt mg
Less water blank wt (Ww) mg
Weight of particulate in water rinse mg
Filter No. 143
Date and time of wt. 2-i2-8% 1000 Gross wt JdAdly mg
Date and time of wt. i1-:14-¢9 0920 Gross wt 432 2 mg
Average Gross wt 43,0 mg
Tare wt qol. S mg
Weight of particulate on filter(s) 4S5 mg
Weight of particulate in acetone rinse i*/.«f Wmg
Weight of particulate in water rinse — mg
Total weight of particulate 2%9 mg




BLANK ANALYTICAL DATA

Plant Sheamoddgo STCeL T A

Sample location _® [ SAaTiery STACC

Type of blank Ace T~ e

Container number 5 U

Density of blank (pa) o 7857 g/ml

Blank volume (Va) /317 m}
Gross wt. 1023332,/ mg
Tare wt. joaajé. %L mg

Weight of blank (ma) 159 mg
Ca=_Mma_=_ | I5¢ ) _ = 148 mg/g

Vapa (137 ) (i7%857)
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APPENDIX A

FIELD DATA



COKE OVEN BATTERY NO. 1 COMBUSTION

TABLE 1

SUMMARY OF RESULTS

STACK

Parameter Run No. 1 Run No. 2 Run No. 3 Average
Gas Flow (ACFM) 93,390 92,288 97,551 94,410
Gas Flow (DSCFM) 40,805 40,774 42,835 41,471
Gas Temp. (°F) 551 535 535 540
Gas Moisture (%) 13.7 14.0 14.5 14.1
Isokinet ic (%) 108.0 103.0 100.9 104.0
Part. Emission

(gr/dscf) 0.0040 0.0060 0.0031 0.0044
Average Opacity (%) 1.8 0.9 0.9 1.2
Number of Readings 6 4 0 3.3

>20% for 120 min.

observation
Number of Readings 0 0 0 0

>60% for 120 min.

observat jon

)54y



3.0 PROCEDURES

The field sampling program was performed on December 5 and 6, 1989. The
BCM test personnel consisted of Messrs. Paul Jadiowiec, James Phillippi,
and Daniel Petrovay. Mr, Bruce Earhardt served as plant coordinator.

3.1 FIELD WORK

A1l 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 rubber tubing to connect the
heated sample box with the glass impinger train.

3.2 ANALYSIS

A1l 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. 1 Battery Combustion Stack. The particulate grain loading ranged from
0.0031 gr/dscf to 0.0060 gr/dscf. The average of the three test runs was
0.0044 gr/dscf. The compliance 1limit was 0.015 gr/dscf. The average
opacity during the three test runs was less than two percent.
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1.0 EXECUTIVE SUMMARY

Shenango Incorporated retained BCM Engineers Inc. (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 1 through 5
and 9. The test results are to be used to demonstrate compliance with
1imitations set forth by the Allegheny County Health Department. The
compliance limits and measured particulate emissions were as follows:

NO. 1 BATTERY

Run No. Compliance Limit Measured Concentration
1 0.015 gr/dscf 0.0040 gr/dscf
2 0.015 gr/dscf 0.0060 gr/dscf
3 0.015 gr/dscf 0.0031 gr/dscf
Avg. 0.015 gr/dscf 0.0044 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 DSCFM
Gas Temperature : F

Gas Moisture % by Volume
Particulate Concentration gr/dscf

Opacity %
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