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1.0 INTRODUCTION

Keystone Coke Company retained Betz.Converse-Murdoch«Inc. (BCM) to conduct
an emission evaluation of its new pusher coke oven baghouse at their
Conshohocken facility. On January 15, 1981, BCM conducted a particulate
emission survey. Ouring this survey, BCM collected emissions from 16 coke
oven pushes.

The results of the testing program indicate that the pusher coke oven bag-
house stack emission rate complies with Pennsylvania Department of Envi-
ronmental Resources (DER) air pollution regulations. The emission rate
was 0.155 1bs/push, which is 9% of the allowablie 1.71 1bs/push based on
0.02 grains/0SCF.

2.0 SCOPT AND QOBJECTIVES

The scope of the project was defined in BCM Proposal No. 18-8328-41 (see
Appendix 1). The objective of the sampling was to determine the following
parameters: : : :

Gas flow - ACFM and SCFM

Gas temperature - °F

Moisture - % by volume

Particulate loading - G/DSCF and ibs/hr

Combustion gas analysis. - % by volume CO0p, 0p, CO, and N>
(by difference)

3.0 PRQCEDURES
3.1 Field Work

The field testing was conducted on January 15, 1981. The sampling team
consisted of the following personnei:

Geoff Rogalsky - Engineer I
James Antonik - Scientist I
Ed 8lanar - Engineer I

Mr. William Hitchcock, Keystone Coke, acted as liaison between BCM and
Keystone Coke and ensured that the processes were operating normally
during the test period. Mr, Tom McGinley from the DER witnessed the
testing program.
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The following methods of sampling were employed in the test program:

1. Sampling and traverse locations were determined in accor-
dance with Method One of the Federal Register, Volume 42,
Number 160, August 18, 1977 (see Appendix 2).

2. Gas flow, gas temperature and static pressure measurements
were made in accordance with Method Two of the Federal
Regisger, Volume 42, Number 160, August 18, 1977 {see Appen-
dix 2). '

3. Particulate sampling was conducted in accordance with Method
Five of the Federal Register, Volume 42, Number 160,
August 18, 1977 (see Appendix 2).

4. A Fisher-type B No. 10-605 Orsat gas analyzer was used to
determine the molecular weight of the flue gas. The follow-
ing parameters were measured to calculate the molecular
weight of the dry flue gas: volume percent carbon dioxide,
oxygen, and carbon .monoxide. The volume percent nitrogen
was determined by difference. The specific procedure is
outlined in Appendix 2.

5. Moisture content sampling was conducted in accordance with
Method Four of the Federal Register, Volume 42, Number 160,
August 18, 1977; the methodology is outlined in Appendix 2.

3.2 Equipment Calibration . ' .

In accordance with the accepted procedures published by the U.S. Environ-
mental Protection Agency (EPA), all gas velocity measuring equipment,
volume metering equipment, temperature measuring equipment, and flow rate
metering equipment had been calibrated within 60 days of the actual test
date. Calibration data are included in Appendix 4.

3.3 Analytical Methods

A1l samples generated during the sampling program were returned to the BCM
Laboratory, Norristown, Pennsylvania for analyses. Laboratory data are
reported in Appendix 3.

3.4 Calculations

A1l particulate concentrations, moisture content, gas flow, and molecular
weight calculations were performed using a computer. Raw data generated
from the field sampling program and the resuylts of the laboratory analyses
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were introduced into equations presented in Methods Two, Three, Four, and
Five of the Federal Register, Volume 42, Number 160, August 18, 1977.
Computer input and a]] other data appear in Appendix 3.

4.0 SUMMARY OF RESULTS

The parameters evaluated by the DER method are contained in Appendix 3.,
Pertinent test results compared to applicable standards are listed below,

Run Emission Concentration Allowable Emission Rate*
Number (1bs/push) (1bs/push)
1 0.155 1.71

® Based on Pennyslvania DER Regulations, Chapter 123.13 (b)(1)(ii)

5.0 DISCUSSION OF RESULTS

5.1 General

The testing program at Keystone Coke Company was comprised of one particu-
late test on the pusher coke oven baghouse exhaust stack.

5.2 Particulate Testing

The particulate emission value was 0.155 lbs/push. This value is well
below the allowable limit of 1.71 1bs/push as calculated using current DER
requlations. The above allowable Timit is based on 0.02 grains/DSCF. The
methodology used to calculate the allowable limits appears in Appendix 5.
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KEYSTONE COKe COMPANY -1- APRIL 17, 1980

TECHNICAL PRQJECT SCOPE

GENERAL

Keystone Coke Company will start-up a coke oven pushing emission control
facility at its Conshohocken, Pennsylvania facility during September 1980. A
PA DER particulate testing program is required to determine compliance with
the current state air quality regulations. This proposal presents Batz. ~
Converse-MurdocheInc.'s (BCM) approach to fulfilling Keystone's request.

SCOPE QF WORK

Our proposed scope of work has been divided into the following staps:

1.0 Project Planning

The BCM Manager of the Air Quality Section or the field engineer will contact
Keystone perscnnel two weeks before sampling begins to accomplish the .
following: ‘ .

. Establish lines of communication
. Discuss the project scope and objectives to ensure that

Keystone and BCM are in agreement -
. Ensure that sampling requirements have been or will be

completed by the scheduled testing date (refer to section
on Client Responsibility)

2.0 Field Testing Program

BCM will provide two men for three days to complete the particulate sampling
of the cutlet from the baghouse system. Testing methodologies will be as
outlined in Chapter 139 of the Pennsylvania DER air quality regulations.
Three particulata runs will be performed. The following minimum data will be
available for each 1-1/2 hour run:

Gas Flow - ACFM & SCFM

Gas Temperature - OF

Moisture - % by Volume

Particulate Concentration - G/OSCF & Lbs/Hr

Combustion Gas Analysis - % by Volume, COp, Oz, CO and Nj

[] - . » L ]

The length of the testing program is based on the requirements sat For 3ethle-
hem Steel, Bethlehem, PA for their 1979 pushing emission controi-system test-
ing. Each test run will include sixteen ovens (2pproximately 2 minutas per -
oven). If DER decides to change the requirements, BCM will adjust the cost

accordingly.
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3.0 Data Evaluation and Report Preparation

BCM personnel will review all testing data and will incorporate into their -

written report 211 pertinent operating data supplied by Keystone. The report
will include, but will not be limited to, the following:

. Description of work undertaken

. Discussion of the sampling and analytical techniques

employed ‘

. Tabulation of all field and laboratory data

. A1l calibration sheets for each item used in the program

. A1l operational data for each system

Keystone will receive five copies of the report.

-
|l
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KEYSTONE COKE COMPANY -3- APRIL 17, 1980

BUSINESS SCOPE

COMPENSATION : ’

we.proposg thqt the outlined project scope be performed on a Lump Sum basis.
This fee is firm and cannot be changed unless it is mutually agreed that the
scope of the work has changed from what is outiined in this proposal.

LUMP SUM-. . .
Earh additional hour (as per Oelay/Overtime paragraph Eelow) will .be billed

for the 2-man crew.

INVQICES

Invoices will be submitted monthly for work completed, with terms net thirty
(30) days with past-due balances subject to interest at the rate of .one and
cne-quarter percent (1-1/4%) per month, effective forty-five (43) days aftar
date)of invoice. This represents an annual interest charge of fifteen percent
(15%). : ' :

WORK SCHEDULE

Work on this project can be started within 14 calendar days of your aythoriza- .

tion to proceed and can be completed within 30 days thereafter. Tnis schedule
is our best estimate based on our anticipated laboratory and engineering.work-

Toad. At the time of your authorization to proceed, it may be possible to im- -

prave this schedule if necessary. On the other hand, an unexpected increase
in our laboratory and engineering workload may cause a few days' delay in
starting the project. '

DELAYS/QVERTIME

Dalays caused by conditions beyond 8CM's contral, such as partial or complete
process shutdowns or irregularities, strikes, floods or fires wnich delay the
project's completion, constitute a Change-or-Scope. Also, unfavorable weather
conditions which BCM's Field Project Engineer considers a threat to crew sarety
and/or sample quality, constitute a Change-of-Scope and will be charged at the
delay/overtime rate. In addition, the field work is based on a 10-hour day
(excluding travel). Any hours necessary for the successful completion of the
project in excess of 10 per day will be charged at the delay/avertime rate
described in the compensation section. Any expenses incurred as a result of
project delays/overtime will be billed at cost plus 10%. The 8CM Field Proj-
-ect Engineer will notify you of such Changes of Scope. At your request, 3CH
will outline the type of shelter, as required, to minimize weather delays.
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KEYSTONE COKE CCMPANY -4- APRIL 17, 1980

VALIDITY

This propesal is valid for 60 days. Subsequent to that date, 3CM may review -
the basis of paymeént to allow for changing costs and adjust starting and ccm-
pletion dates to conform. to our workload.

INSURANCE

BCM will maintain insurance coverage  in the following amounts and, upon request
of the client, will provide a Certificate of Insurance so indicating:

Type of Policy Limits of Liability

(a) Standard Worker's Compensa- Statutory
tion & Empioyer's Liability

(b) General Liability '
Bodily Injury $500,000 Each Occurrence
. and Aggregate

Property Damage $500,000 Each Occurrence
and Aggregate

(c) -Automobile Liability
- Combined Single Limit -~ $1,000,000 Each Occurrence
(Bodily Injury & Property Damage).

SAFETY

8CM personnel always endeavor to conduct field activities in such a manner as
to protect themselves and others from accidents and injury. When special
safety equipment is required, the client should so specify. BCM personnel use
their own safety equipment (hard hats, goggles) unless otherwisa instructad.

|
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PROJECT MANAGEMENT

BCM will assign key personnel to the project who are experienced in conducting
similar studies. Their duties are briefly described below.

Project Manager

Mr. Ooug Mueller, Project Scientist - Air Quality, is responsible for all
field testing activities involving the Air Quality Section. Mr. Mueller will
be the primary plant contact. .

Field Project Engineer

Mr. Geoff Rogalsky has experience in both source and ambient industrial plant
surveys. Mr. Rogalsky will.be in charge of the survey team and will coordi-
nate all field activities. ‘

Assistant aroject engineers and technicians will be assigned as needed for the
survey.
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CLIENT RESPONSIBILITY

To ensure that the proposed project is completed successfully, it will be the
responsibility of Keystone to provide the following:

i -
- . -

1.  Plant liaison for the BCM field team for the duration of the
program

2. Safe access to all sampling lacations and electric power (110 V,
20 amp service) to within 50 feet of each sampling location

3. Operating data for source tested

4. Access to the ducts and/or stacks

st
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APPENDIX 2
FIELD SAMPLING PROGRAM
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APPENDIX 2
FIELD SAMPLING PROGRAM

1.0 SAMPLING PROCEDURES

1.1 Test Station and Traverse Locations - Particulate Testing

The Tlocations of the sampling stations and traverse points are critical
to the performance of the project. An explanation of the sampling points
used during the project follows.

The internal diameter of the pusher coke oven baghouse exhaust stack was
88 inches. Two test ports were located 90 " degrees apart for optimum
sampling. Sixteen traverse points were selected (eight per port) to
account for each of the 16 coke oven pushes.

1.2 Gas Flow and Gas Temperature Determinations

The gas flow rate and temperature profile were measured at each location
by conducting a simultaneous velocity and temperature traverse. Gas velo-
city heads were measured with a calibrated “S"-type pitot tube which was
connected to an inclined manometer. A Chromel-Alumel thermocouple con-
nected to a potentiometer was used to determine the gas temperature.

1.3 Cyclonic Flow Determinations

A check for the presence of cyclonic flow in the outlet stack of the bag-
house was performed using an "S5"-type pitot, an inclined portable mano-
meter, and a precision protractor. The direction parallel to the duct
walls was assigned a reference value of zero and the deviation of the
stack gas flow, in * degrees from zero, was recorded for each traverse
point. The absolute values of these angles were then averaged and com-
pared to the maximum allowable deviation of 10 degrees. Field data
sheets, which are contained in this appendix, indicate an acceptable
cyclonic flow for this source.

1.4 Moisture Content

Sampting was conducted employing the principles presented in EPA Method
Four, and concurrently with particulate sampling. The parameters evalu-
ated to determine the gas stream's moisture content were: sample gas
volume, sample gas temperature, sample gas pressure, impinger moisture
gain, and silica gel moisture gain. Some minor modifications were made

2-1
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- to the Method Four train to allow for the concurrent sampling of particu-
late and moisture content. These modifications did not deviate from

sampling principles.

Such modifications as the substitution of a glass fiber filter for Pyrex
wool as a filtering medium, and the substitution of a calibrated orifice
for a rotameter as a flow metering device, were incorporated.

1.5 Particulate Sampling

The sampling procedures and sampling equipment employed were those cut-
lined in Method Five of the Federal Register, Volume 42, Number 160,

August 18, 1977. This methodology also complied with the Pennsylvania DER
testing regulations. '

The size of the nozzle required to maintain isokinetic sampling was calcu-
lated from the results of the previously completed velocity and tempera-
ture traverses. The sampling train used a glass-lined stainless steel
probe, heated to 250°F by an internal heating element. A nozzle of the
calculated size was attached to the end of the probe which was inserted
into the stack. A calibrated "S"-type pitot tube and a Chromel-Alume)
thermocouple were clamped to the probe and were used to monitor the velo-
city head and the temperature at the traverse points during the sampling
period. Sampled gas passed through the nozzle and the probe to the glass
fiber filter for the removal of the suspended .particulates. The filter
was housed in a heated chamber whose temperature was maintained at 248°F

25 degrees. From the filter, the stack gas passed to the impinger train.

The first two impingers each contained 150 ml of deionized water.
The third impinger contained no reagents and was a knockout impinger. The
fourth impinger contained approximately 200 grams of coarse silica gel

which collected any moisture and/or vapors which had not been captured in
the preceding impingers,

The second impinger was a 500 ml Greenburg-Smith impinger, while the
first, third, and fourth were 500 ml impingers of the Greenburg-Smith
design, modified by replacing the tip with a 1/2-inch ID glass tube. The
impinger train was immersed in an ice bath for the entire test period so
that the exit gas temperature would not exceed 68°F.

From the impinger train, the gas was conducted through an umbilical cord
to the control console, a Model 2343 RAC Stak Samplr, which contained the
following pieces of equipment (listed in the order in which sampled gas
passed through them): a main valve, a bypass valve for flow adjustment,
an airtight vacuum pump, a dry gas meter, and a calibrated orifice. The
orifice was equipped with pressure taps which were connected across the

2-2
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inclined manometer used to ensure that isckinetic conditions were being

maintained. A schematic diagram of the sampling train appears at the end
of this appendix.

The sampling train was checked for leaks prior to, and after, each sample
run. Leak checks were also performed on the entire system after every
port change.. The inlet of the nozzle was plugged and the pump vacuum was
held at the highest vacuum attained during that period of testing. In all

cases, the leakage rate was minimal and did not exceed the maximum allow-
able leakage rate of 0.02 cfm.

Upon completion of a test, the soiled glass fiber filter was removed from
its filter holder and placed in a Petri dish which was subsequently
sealed, The glass-lined probe and nozzle were washed internally first
with distilled water and then with acetone. The particulate matter
remaining in the probe was removed with a nylon brush attached to a poly-
ethylene line. The front half of the glass filter holder was also rinsed
with distilled water and acetone. The washings which were obtained were
added to those collected from the nozzle and the probe. A1l distilled
water and acetone washings were stored in separate sealed polyethylene
sample bottles for transfer to the laboratory. The silica gel used in the
fourth impinger was removed and stored in a sealed sample bottle. The
contents of the first, second, and third impingers were combined, measured
volumetrically, and stored in a sealed sample bottle. A distilled water
wash of the impingers was added to this same bottle. A final acetone

rinse of impingers was conducted and the washings were stored in a separ-
ate sealed sample bottle.

Blanks of the distilled water and acetone were taken to be ané1yzed for
residue at BCM's laboratory in Norristown, Pennsylvania.

1.6 Molecular Weight Determinations

A Fisher-type B No., 10-605 Orsat gas analyzer was used to determine the
molecular weight of the flue gas. The foliowing parameters were measured
in order to calculate molecular weight: volume percent carbon monoxide
(CO), volume percent carbon dioxide (CO2), and volume percent oxygen
(02); the volume percentage of nitrogen (Np) was determined by dif-
ference. These parameters were measured using the principle of gas
absorption. in specific absorbing solutions. A 100 ml flue gas sample was
drawn from the stack through the glass manifold by the use of the leveling
bottle following aspiration of the sampling lines. The system was then
closed by adjusting the stopcock at the inlet of the manifold. The sample
was bubbled through three absorbing solutions which selectively collected
different gaseous components of the flue gas in the following manner:
carbon dioxide was colliected by a potassium hydroxide solution in the

2-3
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first absorber, oxygen was collected by a potassium pyrogalliate solution
in the second absorber, and carbon monoxide was collected by a cupric
chloride solution in the third absorber. The volume of a specific gaseous -
component collected in an individual absorbing solution was determined by
the change in volume of sample gas in the sample chamber after the bub-
bling process through that solution was complete. Because the original

sample volume was 100 ml, any change in volume was also the percentage of
the specific gaseous component found in the stack gas stream. Temperature.
effects in the sample chamber were minimized by a water jacket which sur-

rounded it, maintaining the temperature at a constant level throughout the
duration of the Orsat analysis.

2.0 FIELD DATA SHEETS

The flue gas velocity head, flue gas temperature, inlet and cutlet dry gas
meter temperatures, orifice pressure differential, samp1e volume, sampling
time, pump vacuum, filter temperature, and the impinger train outlet gas
temoerature were recorded during the sampling program. The field data
sheets generated during the program follow.

2-4
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TRAVERSE POINT LOCATION FOR CIHCULAR DUCTS
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VELQCITY DETERMINATIONS

’ . / , 4
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BCM}

Client: bt JTspnT i< L

Location: {4 Uifwijs 7SI m

Date: /" /7" X/

Stack Pressure: _J' ;’

Sample Port Location:

\\.
. Vg
Barometric Pressure:
Pitot Factor:
Engineer: Jl:/l' / /L
Pitot/Temperature Readiﬁgs

Point | Distance | Port A Port__ Port & Port Port

No. (Inches)
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APPENDIX 3
LABORATORY ANALYSIS AND DATA REDUCTION
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APPENDIX 3
LABORATORY ANALYSIS AND DATA REDUCTION

1.0 ANALYTICAL METHODS

A1l samples generated during the test program were analyzed at BCM's

laboratory in MNorristown, Pennsylvania. The following discussions
describe the analytical methods employed. '

1.1 Particulate Samples - Pusher Coke Oven Baghouse

Prior to their use in the field, all glass fiber filters used in the
sampling program had been tare-weighed following a 24-hour desiccation
period. Upon their return to the laboratory, they were desiccated and
reweighed, The weight difference was the amount of sampie collected.

P

Nozzle, probe, and filter holder distilled water washings and acetone

washings were. evaporated to dryness in separated tared beakers. The
residue was desiccated and the beakers were reweighed to a constant
weight., The weight difference was the amount of particulate matter
collected at these locations in the sampiing train. Impinger solutions

were filtered through a 0.22 micron filter to determine the insoluble
back-half particulate.

The filtrate and the acetone wash of the impingers were dr1ed separately
to determine the soluble back- ha]f particulate.

Acetone and distilled water blanks were evaporated to dryness in tared
beakers, and were desiccated and reweighed. Any residue which remained
was a contaminant in the reagent and was considered a blank weight used
as a correction factor in subsequent calculations. The laboratory results
of the particulate sampling program are listed in Tables 3-1 and 3-2.

2.0 COMPUTER INPUT SHEET

The reduced data calculated from the field data sheets were combined with
the laboratory results on the computer input data sheet to facilitate pro-
gramming. The computer input data sheet follows page 3-3.
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TABLE 3-1

PARTICULATE LABORATORY RESULTS
FRONT-HALF PARTICULATE CATCH (mg)

Run P&C P&C Total
Number Filter Water Wash¥* Acetone Wash* Catch
1 : -1.9%* 2.5 4.6 5.2

* Blank corrected

** Negative weight due to portion of filter adhering to gasket which was

subsequently washed into the P & C washes.

TABLE 3-2
PARTICULATE LABORATORY RESULTS

BACK HALF PARTICULATE CATCH (mg) :

Run Insoluble Impingers and Impinger Total
Number Back Half Water Wash* Acetone Wash* . Catch
1 0.0 14.7 4.2 18.9

* B]a_nk corrected

3-2
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3.0 CALCULATIONS

The equations used to calculate the results of the particulate test
program follow the computer input data sheet.

4.0 TEST RESULTS

The complete result of the computer analysis and data reduction of the

input generated from the particulate sampling program follow the Equations
for Particulate, Moisture, and Flow Calculations.

-
1

3-3




L3I JUS VAVA LNANI | TOJHIY

FOTRE T T AT A5 3114 40 3IWVN

$'ON dor
INOILVDOT
CINJITD
ﬁ o/ 103283 ucTIRAQITR) IBIIY
- '0s jo LijpeurioNn
— fog jo Lijewilop
z-r Fws yydrap pryaayjon teiog
— — o5 ‘W
- . ‘os "t
DL 1w ‘paidajien o' ‘awinjop
L9 7| ofn N1 (agp-Bav) 9sivaear 30374
M\N. B 103903 UOTINIII0I 03T
' M AE 84 NI‘®inss3ag dpjawolreqg
foof - 3H NI 'Panesaag qomig
bos N
VY4 : 7o)
0 & 0o
T'e 00
Mu 7 UL 193] Jo uoyelng
£E7 N1 *eyqg ‘s{zzop
— L8/ 0FH N1 {H V) #2310 *3ay
5 D /A ha ‘oanyrsadwa] J3jap “fay
97 /4 I ‘Arq 'sumnpop #jdweg
FA TS .mo.ou.:.m..unr:u.ﬁ NELI
Tego) N1 ‘e22y yoeag
\p.d.vs uoIEINJIIUOP] 16 Y,

Rl

\ 8183 ] JO 13quinpN

Lol

0hg
0gz
02z
o1z
002
061

08t

0Lt
091
oSt
ovt
0t1
021
o1
0ot
06
08
oL
09
0%
ob
o€
02

01




. Betz. Converse - Murdoch - Inc.

EQUATIONS FOR PARTICULATE, MOISTURE AND FLOW CALCULATIONS
(Based on Standard Conditions of 68°F and 29.92 inches Hg)

Yw(std) = 0.0471 V¥,

P, .. + {.07355 &H
v = 17.64 V [ bar ( )]
m(std) . m T+ 450 Y

Bwo N Vw(std)

m(std) * Vu(sta)
My = 0.44(%C0,) + 0.28(%C0) + 0.32(%0,,) + 0.28(xN,)
Mg =M, (1- sw'o) +18 B
EA = .

| (%05) - 0.5(%C0) 100
0.264(%Np) -~ (%02) + 0.5(%C0)
T+ 460

v = (85.,49)(60)(C AP s
. (85.49)(60) c,) 7 o
Qg = (V)(A,)

144

R
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-Befz. Converse - Murgloch - Inc.

g. QS(Std) = QS(l - BWO) 17.64 PS
T + 460

10. C' 0.0154 W

s Mt
Vm(std)
n. ¢, = 0.0154 W
Vm(std) * Vw(std)
12. ¢ =12¢,
%0,
13. C'a = Nw (Ts + 460)(29.92)
(528)(7,)
14. E = (.00857 Qs(std) C's
) 2
15. An = (n)(Dn)
i144ji4i
161 = (60)(1.667)(T, + 460)(0.00267 V, _ + Vo(sta)/17-64)

@V TP YA )




LEGEND

- Betz.Converse . Mardoch - Inc.

Area of nozzle, ft2
Area of stack, in
Moisture content of gas stream, dimensionless

Pitot correction factor, dimensionless

Particulate concentration (stack conditions), gr/ft3

Particulate concentration at 12% COg (dry), gr/dscf

Particulate concentration (dry), gr/dscf
Particulate concentration (wet), gr/scf
Diameter of nozzle, inches

Particulate emission rate, 1b/hr

Excess air, percent

Orifice pressure drop, in. H20

Isokinetic ratio, percent

Dry molecular weight of stack gas, .1b/1b-mole
Molecular weight of stack gas, 1b/1b-mole
Barometric pressure, in. Hg

Stack pressurg (absolute), in. Hg

Average of square roots -of Pitot pressure

in. Hp0

Stack gas flow, acfm

Stack gas flow, scfm

Average dry gas meter temperature, °F

Average stack temperature, °F

differential, .



-

Betz . Converse . Mutdoch « Inc.

Vin = Ory sample volume (meter conditions), ftd

Vm(std) = Dry sample volume (standard conditions), Ft3

Vg = Stack velocity, ft/min

Ve = Volume of liquid collected in impingers and silica gel, ml
Vw(std) = Volume of Tiquid collected, ft3

We = Total weight of particulates collected, mg

6 = Duration of test, minutes
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APPENDIX 4
EQUIPMENT CALIBRATION




Betz. Converse . Miydoch . Inc.
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PITOT CALIBRATION

The Pitot tubes were calibrated by measuring the velocity head in a duct
with both an "S" type Pitot and a standard Pitot with a known coefficient.
This calibration was performed at several different velocities. The Pitot
tube coefficient can be calculated as follows:

p
A

cp(test) =.Cp(std) std

test

where:

Cp(test) = Pitot tube coefficient of "S* type Pitot

Cp(std) = Pitot tube coefficient of standard Pitot
Ptest = Velocity head measured by “S" type Pitot
4Pstd = Velocity head measured by standard Pitot

e

Coefficients were determined for each leg of the "S" type Pitot. No C
may deviate more than 20.01 from the average Cp, and the difference
between the average Cp for each leg must be <0.01.
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DRY GAS METER AND ORIFICE METER

The dry gas meter and orifice were calibrated using a wet test meter.
Gases were moved through the dry gas meter at orifice pressure differen-
tials (aH) of 0.5, 1.0, and 2.0 inches of water. With the information
obtained, ¥, the ratio of the accuracy of the wet test meter to dry test
meter, and AHg, the orifice pressure differential yielding 0.75 cfm of
air at 68°F and 29.92 inches of mercury, were calculated. The Y has a
tolerance of 1.00 $0.01, and the 4Hp has a tolerance of 1.84 + 0.26
- 0.28. The y and AHp are determined as follows:

y = VP, (ty + 460)
Vd [Pb + .07353(a H)] (‘l’.w + 460)
MMy = _0.0317 (AH) [(T_ +460)°\ 2
Py (tq + 460) v,,
where:
AH = Orifice pfessure differential, in Hp0
Pp = Barometric pressure, in Hg
t4 = Average temperature of dry gas meter, °F
tw = Average temperature of wet test meter, °F
8 = Duration of test, minutes
V¢ = Dry gas meter volume, ft3
Vy = Wet test meter volume, ft3
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[l

POTENTIOMETER CALIBRATION

The Thermo-Electron potentiometers were calibrated by using a known volt-
age source as an input to the potentiometer.

PROBE CALIBRATION

The probes were calibrated by measuring the outlet temperatures at vari-

able transformer settings while passing air through the probes at approx-
imately 0.75 cubic feet per minute.
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PLITOT CALIDRATION

Pitot No.q -”*;3 /Date* Z'{Q‘go Engincer 8/4
X A_SIDI B_STpE
o Range [Run Mo, Aseq Ar [-Cp DEV, AP Cy iV, PIF,
" L1945 [ oae [ ase | o 03¢ | 836 | o
1 P Lods | o35 836 | 0 03 | 836 | o8
> loas | 035 | 835 o 1090 | 982 036
G 83b 818
a2 | ze | | o 32 | 8 | o
2 | ° 122 1.30 |95 | o | 301 88 | o
C 122 |.30 B8 | o 30 | 8 | o
AVG . 348, o3
176 . s |93 | 64 | 939 | o
3 : Yo |, é5 23 o) 04 | .33 )
e lies (g0 | o |4y 839 | ©
e B 832 839 S
1 ¢/ 1.97 | .89 | o & 1353 | .009
‘ L qe6r 187 Ly | o | &d__1.853_ | .00y .
> .ot l.gv | g4y 0 .87 1.85% |.o03
i AVG 844
" 188 /3 [as | o |3 S5 |6
5 ? 85 /.3 %15) o 43 S | o
] I8 1 /4,3 | qi¢ o /3 s |o
AVG. NS | 81y
1242 1 /47 e | o L7 1,831 | o
6 2 142 127 | g3 o 1 /47 | x| &
> 1A {27 | g3 0 /7 1 83 lo
AVG K3y 331 '
1 45" 120 | 859 ] A AARE N
, LA 120 1839 | o |25 852|009
3 LS” 12:0 | vs7 | » 2.0 | 457 |-.007 i
AVG : .85 36"{ * " | g
Cp = 0.99\/’% PEV. = c, - c—?' DIF. = o c_pT;)

DIF. =< 0.01
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NOZZLE DIAMETER CALIBRATION SHEET

x PRE-TEST
Set No. ( Date /J-1/-70 Inspector FA’
Nominal Micrometer Reédings .
Size 1 2 3 Ave. Comments
'0.125 132 4o 32 AIX
L B : 0.1875 JIR gy | 10 | gE
1 0.250 ReC L b laez | a¢a
j 0.3125 ,J0G Ja7 L 2¢0 | Jey. .
0.375 2757 3r0 | 373 Ly
0.500 .560 Y| LS00 | g9
3
1
}
]
i © _POST-TEST
Set No._ Date Inspector -
Nominal Micrometer Readings
: Size 1 2 3 Ave, Cominents
' 0.125
0.1875
0.250 ¢
0.3125
0.375
— e
0.500
'1?'2";!&- . A
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APPENDIX 5
PERTINENT REGULATIONS
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WJutrements of § 12915 (c}aj this Title (relating 1o coke

o pushing uaperation) have been satisfied. Upon such

demonstration. the Dzpartment will issue a determina-
tiun, in writing, aither as an operating permit condition,
for those sources subject to permit requirements under
the act, or as an order containing appropriate conditions
and limitations.

{c) Any person responsible for any source specified
in items (1) through (7) or (9) of subscction (a) of
this section shall take all reasonable actions to prevent
particulate martter from becoming airborne. Such actions
shall include, but not be limited to, the following:

(1) Use, where pussible, of water or chemicals for can-
trol of dust in the demolition of buildings or structures,
construction operations, the grading of roads. or thc
clearing of land. ~

(2) Application of asphalt, oil, water or suitable
chemicals on dirt roads., material stockpiles, and other
surfaces which may give rise to airborne dusts.

{3} Paving and maintenance of roadways.

(4) Prompt removal of earth or other material from
puved streets onto which earth or other material has been
transported by trucking or earth moving equipment, ero-
sion by water, or other meuns.

(d) The requirements contained in subsection (a) of this
section and § 123.2 of this Title (relating to fugitive par-
ticulate matter) shall not apply 10 fugitive emissions aris-
ing from the production of agricultural commodities ia
their unmanufactured state on the premises of the farm
operation,

§123.2. Fugitive particulate matter,

No person shali cause, sulfer, or permit fugitive par-
ticulate matter to be emitted into the outdoor at-
mosphere from any source or sources specified in items
(1) through (9) of §123.i(a) of this Title (relating to
prohibitiva of certain emissions) if such emissions are:

(1) either visible, at any time, at the paint such emis-
sions pass outside the person's property, irrespective of
the concentration of particulate matter in such emissions;
or

(2) not visible at the point such emissions pass outside
the person's property and the average coacentration,
above background, of three samples, of such emissions
at any point outside the person’s property, exceeds
150 particies per cubic centimeter.

PARTICULATE MATTER EMISSIONS

§123.11. Combustion units,

(a) No person shall cause, suffer, or permit the emis-
sion into the outdoor atmosphere of particulate matter,
at any time, from any combustion unit in excess of;

(1} The rate of 9.4 [bs. per million B.t.u. of heat input,
when the heat input 10 the combustion unit in millions of
B.Lu's per hour is greater than 2.5 but less than 50.

(2) The rate determined by the formuia:

A = )6E-9.5¢
where:

A = Allowable emissions in pounds per million B.t.y.
_of heat input, and
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@ Table

E = Heat input to the combustion uait in millions of
B.t.u.'s per hour,

~when E is equal 10 or greater than 50 but less than 600,

(3) The rate of 0.1 pounds per million B.t.u. of heat in-
put when the heat inpul to the combustion unit in

millions of B.t.u.’s per hour is equal to or greater than
600.

(b) Allowable emissions under subsection (a) of this
section are graphically indicated in Appendix A 1o this
Chapter.

§123.12, Incinerators.

No person shall cause, suffer, or pcrmu the emission 1o
the outdoor atmosphere of particulate matter {rom any
incinerator, at any lime, in such a manner that the par-
ticylate matter concentration in the effluent gas exceeds
0.1 grain per dry standard cubic foot, corrected to 12%
carbon dioxide.

§123.13. Processes.

(a) The provisions of subsections (b) and (c) of this
section shall apply to ail processes except combusnon

"units and incineraiors.

No person shall cause, suffer, or permit the emis-
sion into the outdoor atmosphere of particulute matter
from any process listed in the following table. &t any
time, either in excess of the rate caiculaied by the for-
mula set forth in puragraph (2) of this subsection or in
such a manner that the concentration of particulate
matter in the effluent gas exceeds 0.02 grains per dry
standard cubic foot, whichever is greater:

TABLE 1
Process Fuctor, F

500 lbs./ton of product
400 1bs./ton of product

."'n‘)ct'ti.
}. Carbon black miy.

2. Chz:zoal miy.
3. Crushers or grinders ot

sreeny 20 {bs./ton of feed
4. Pamt mig. 0.05 1bs/ton of pigment
handled
. Phosphoric acid nufg. & lbs.jton of phosphorou.s
burned

30 1bs./ton of produact
. Alfuifa dehydradon 30 lbsJton of product
. Grain elevators:
Loading or unloadiny
9. Grain screening and
cleaning
10. Graindrying
11. Mear smoking
12. Ammonium fitrate mfg
~ Granulatwor
13. Ferrualloy production
furnace
14. Primary iron andior
steel mnaking:

5
6. Detwergent drying
7
]

U Ihs.fion of grain
300 Ibs.Jton of grain
20C 1bs./toa of product
0.01 IbsJron of meat
0.1 lbs./ton of prur!.uct

0.3 ibs.jton of product

Iron productivn
Sintering: windbox

Sicel production
Scarfing

1S. U'rimary lead producdon:

Roasting
Sintering: windbox
1.ead reduction

100 1bs./ton of product
2C ibs.j/ton of dry solids
feed

10 Ibs./ton of product
20 Ibs./ton of product

0.004 1bs./ton of ore [red
0.2 Ibs.jtcn of sinter
0.5 Hbs./ton of product
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16. Poymary /ing .
producann:
Faasting
Sintening: windhox
Zinc reducnon

7. Secondary aluminum
production:
Sweating

J ibs.fron of ore {eed
2 lbs./ton of product
1Q lbs./tan of product

50 ibs.ton of aluminum
product
NMelting and refining
16 Brass and hronze
production-
Melting and refining
19. [ron foundry:
Melting.
S5T./hr. and less
Maore thapn 37 ./hr.
Sand handling

20 Ibs./tan of product

130 lhs.fton of iron
50 Ibsiiton of iron
~20 tbs./fton of sand

Shake-out 70 Ibs./ton of sand
20. Secondary lead

smelting 0.5 Ibs./tan af product
21 Secondary magnesium .

smeltung 0.2 Ibs./ton of product
22. Secondary zing

smeling:

Sweating Q.01 Ibs./ton of product

Refining 0.3 ibs.fton of product
23. Asphalac concrete

production 6 1bs [ton of aggregace feed

24, Asphal roofing miyg:
Felt saturation

25. Portland cement mig:
Clinker producricn

0.6 lbs./ton of asphalt used

150 lbs./ton of dry solids
feed

Clinker cooling 50 Ibs./ton of product

26 UCoal arv-clcaning

27. Linie calciming

2 I1bs./ton of product
200 lbs./ton of preduct

28, Petroleum refinine.
Cataivtic cracking

29. Prassed. bluwn and
spun glass. giass oro-
duction melting fenaces, SO.1bs.fton of §dt

40 lbs./ton of liquid feed

@ By product coke production:
pushing operation,

1 (Ib./ton coke pushed)

where:

A = Allowable emissions in Ibs./hr

E = Emission index = F x W lbs./hr,

F = Process factor in !bs./unit, and

W = Production or charging rate in units/hr.

The factor F shall be obtained {rom the table in para-

10 lbs./ton of aluminum feed

{i) 0.04 grains per dry standard cubic foat, when the
£flluent gas volume is less than 150,000 dry standard
cubic_feet per minutc.'

(ii) The rate determined by the formula:

A = 6000E"', where:

A = Allowable emissions in grains per dry standard
cubic {oof, and ’

E = Effluent gas volume in dry standard cubic fect per
minute,

when E is equal to or greater than 150,000 but Jess than
300,000. '
(iif) 0.02 grains per dry standard cubic foot; when the

effluent gas volume is greater than 300,000 dry standard
cubic feet per minute, '

(2) Allowable emissions. Allowable emissions under
this subsection are graphically indicated in Appendix C
to this Chapter.

SULFUR COMPQUND EMISSIONS

§123.21. General.

(@) This section shall apply to all sources except
those subject to other provisions of this Articie,

with respect to the control of sulfur compound emissions.

{b) No person shall cause, suffer, or permit the emis-

© sion into the outdoor atmosphere of sulfur oxides, from

any source, tn such a manner that the concentration, at
any time, of the sulfur oxides. expressed as SO., in the

;fﬂucnl gas exceeds 500 parts per million, by volume (dry
asis),

§123.22. Combustion units.

. {a) Non-air basin areas.

(1) General provision. No person shall cause. sulfer,
or permit the emission into the outdoor atmosphere of
suifur oxides, expressed as SO¢. from any combustion
unit, at any time. in excess of the rate of four pounds per
million B.t,u. of heat input over any one-hour period ex-
cept as provided for in paragraph (4) of this subsection.

(2) Commercial fuel oil. No person shall, at any time,
offer for sale, deliver for use, exchange in trade, cause the

~ use of. suffer the use of, or permit the use of commercial

fuel oil in non-air busin areas which contains sulfur in
excess of the applicable percentage by weight set forth in
the following 1able -

-

Grades
graph (1) of this subsection. The units for F and W shall Cummercial -
be compatible. Fuel Oif % Suifur 23
(3) Allowable emissions. Allowable emissions under’ No. 2 and Lighter {viscosity less than &
this subsection are graphically indicated in Appendix B or equal to 5.320cSt) . 0.5 }.:,
to this chapter. < . L >
(¢} For processes rot listed in subsection (b)(1) of this N(;',.::;“:ul'h;;, h;_%'zg'ssnd heavier (viscosity 13 ;
section including but not limited to coke oven battery ) s !
waste heat stacks and autogengous zine coker waste heat {3) Equivalency provision. Paragraph (2) of this 5
stacks. the following shail apply: subsection shall not apply to those persons or installa~ FAF
(1) Prohrbited emissions. No person shall cause, suffer, tigns where equipment or procssses are used to reduce L5,
er permit the emission into the outdoor atmosphere of the emissions from the burning of fucis with a higher sul-  §;
particulate matter from any process not listed in subsec- fur content than that specified in paragraph (2-) of this [‘.
tion (b)( 1) of this section in such a maaner that the con- subsection. Such emissions shall not exceed those which . |,
centration of particulate matter in the effluent gas, atany - would result from the use of the fuels specified in para. e
time. exceeds any of the foilowing: graph (2} of this subsection. : N
h
oy
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' SOTDAT/STEEL LIBRARY SYSTEM

Report Title: — | .
— Wovockan A
Plant and Location: \c,e,,{g‘n,“e_, Cove Conash omod) |

SCC: 30300303

Testing Date(s): J/if'}s"

By Whom: @cW

Stack Test Review Attached: vo -
Reviewed by:

Problems Seen by Reviewer: -

Confidentiality Status:

If status is confidential, list confidential pages or sections:

Source of Determination of the Confidentiality Status:

Report Encoded by:
Date Encoded:
Form Numbers:

Comments :

-

¥
b1
-




&

-—

‘P
¥ “\ - ‘--..l

ﬂ“-.% .!.,]“'

\\ FOUNDRY COKE @ COAL ® COAL CHEMICALS

"'\ SENERAL OFFICES: PHONE (208) 282-5171
" FIRST MATICNAL-SOUTHERN NATURAL BUILDING TELEX NO. 59-810
\\ P. O, BOX 10246 BIRMINGHAM, ALABAMA 35202
LY

MOYER 8. EDWAADS

DIAECTOR THVIRONMENTAL CONTROL, l Febmar}’ 13, 1981

Mr. N. Rao Kona

Regional Air Pollution Engineer

Pennsylvania Department of Enviromnmental Resources
1875 New Hope Street

Norristown, Pennsylvania 19401

U. S. Envirommental Protection Agency

Second Floor, Curtis Building

Philadelphia, Pennsylvania 19106

Attn: Director, Enforcement Division (3ENOO)

Gentlemen:

We are submitting copies of the Baghouse stack test results

for the Keystone Coke Company. These tests were performed
during the month of January, 1981.

1f there are any questions please do not hesitate to contact
me.

Sincerely,

Moyer BJY Edwards
Director Environmental Control

MBE:rl
Attachment - Two (2) copies to DER

One (1) copy to EPA

AL ABAMA BY-PRODUCTS CORPORATION
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