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1.0 EXECUTIVE SUMMARY

Bethlehem Structural Products Corporation (Bethlehem Steel) operates a coke oven battery,
designated as "A" Battery, which uses a pushing shed and baghouse for controlling particulate
emissions at its facility in Bethlehem, Pennsylvania. BCM Engineers Inc. (BCM) was retained to
determine the compliance status of the baghouse outlet stack during normal operations with
respect to its allowable particulate emission limit of 0.006 gr/dscf, Pennsylvania Department of
Environmental Resources (PADER) operating Permit No. 48-305-001B. Testing conformed to
all PADER technical requirements for particulate source testing. One three-hour test was
performed continuously during normal pushing operations. Test results show a particulate
emission rate of 0.001 gr/dscf, demonstrating compliance with the PADER-issued operating
permit.
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2.0 SCOPE AND OBJECTIVES

The scope of the project was outlined in BCM's "A" Battery Shed Baghouse Testing Protocol,
dated June 10, 1994. A copy of the protocol, as well as related correspondence, is included in
Appendix A. The objective of the sampling program was to determine the following parameters:

Gas Flow - acfm and dscfm

Gas temperature - °F

Moisture - percent by volume

Cqmbustion gas analysis - percent by volume CO9, 09, and N> (by difference)

Particulate emissions - grains/dscf and 1b/hr
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3.0 PROCEDURES

3.1 FIELD WORK

Field testing was conducted on August 18, 1994. The sampling team consisted of the following
BCM personnel.:

- Philip C. Burg, Project Manager
- Steven Reigner, Technician

Mr. Carl Liedke of Bethlehem Steel acted as liaison between BCM and Bethlehem Steel and
ensured process operating conditions were suitable for testing.

Emission testing was conducted according to procedures as outlined in U.S. Environmental
Protection Agency (EPA) Reference Methods 1 through 5 found in the Federal Register, 40 CFR
Part 60, Appendix A. The testing procedures also met the PADER requirements as outlined in
the Agency's Bureau of Air Quality Control, "Source Testing Manual." Descriptions of these
methodologies can be found in Appendix B of this report.

3.2 ANALYTICAL METHODS

All samples generated during the sampling program were analyzed at the BCM laboratory located
in Norristown, Pennsylvania. An outline of the analytical methodologies, as well as laboratory
data, are contained in Appendix C. ‘

3.3 CALCULATIONS

A personal computer, programmed to accept input data in accordance with EPA calculation
procedures, was used to perform all calculations. The reduced data appear on the computer input
and output sheets which are presented in Appendix C. Appendix C also lists the equations used
to determine the test results.

3.4 EQUIPMENT CALIBRATION

In accordance with accepted procedures published by the EPA, all gas velocity measuring
equipment, gas volume metering equipment, and temperature measuring equipment had been
calibrated within 60 days of the test program. Additionally, a post test metering system
calibration check was performed at the average orifice pressure recorded during the test. During
this procedure the vacuum was set to equal the highest achieved while the test was in progress.
Appendix D contains equipment calibration data.
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3.5 COKE OVEN PUSHING LOG

A list of the sequence of ovens pushed and their corresponding times is contained in Appendix E.
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40 TEST RESULTS

4.1 GAS FLOW RATE DATA AND PARTICULATE EMISSION RESULTS

All gas flow rate and particulate emission data obtained during the evaluation test run can be
found in Table 1.



TABLE 1

Gas Flow Rate Data and Particulate Emission Results

Test date
Test time start
Test time stop

Carbon Dioxide Emission Concentration (%)
Oxygen Emission Concentration (%)
Carbon Monoxide Emission Concentration (%)

Moisture Content (%)

Gas Temperature (°F)

Gas Velocity (fpm)

Stack Gas Flow Rate (acfm)
Stack Gas Flow Rate (dscfm)

Particulate Emission Concentration (gr/acf)
Particulate Emission Concentration (gr/dscf)
Particulate Emission Rate (Ib/hr)

During sampling, 15 ovens were pushed

8/18/94
0913
1223

0.0
20.9
0.0

2.9
118
3,918
520,000
450,000

0.001
0.001
2.6




Emission testing went well with no problems encountered. The pre- and post-test leak checks and
isokinetic deviations were within allowable limits. Pushing operations were at normal conditions
during testing.

5.0 DISCUSSION OF RESULTS

Particulate emission results of 0.001 gr/dscf demonstrated during the emission testing represents
16.7% of the 0.006 gr/dscf allowable limit.

Prior to emission sampling, the gas velocity pressure and temperature at the baghouse inlet duct
were measured with a pitot tube and thermocouple. The gas flow rates determined from the
measurements were 500,000 acfm and 447,000 dscfm. The baghouse, therefore, was operating
within the specified limit of 500,000 acfm. Furthermore, comparison of the inlet flow rate of
447,000 dscfim and the outlet flow rate of 450,000 dscfim, shows that little dilution of the stack
gas caused by air infiltration was occurring. Baghouse inlet gas flow rate calculations are
included in Appendix C.
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1.0 INTRODUCTION

The procedures used for sampling the pushing emission shed and baghouse control system for
Coke Oven "A" Battery at Bethlehem Steel Corporation, located in Bethlehem, Pennsylvania will
conform to the procedures described in the Pennsylvania Department of Environmental Resources
(PADER), Bureau of Air Quality Control, Division of Technical Services and Monitoring,
"Source Testing Manual", Revision No. 1, January, 1983. One sample run will be conducted and
the particulate emission rate will be based on the total "front half" and insoluble "back half" of the
sampling train particulate catch according to PADER procedures.

Testing will be conducted in order to show compliance with the PADER Operating Permit No. -
48.305-001B particulate emission limit of 0.006 gr/dscf during continuous operation (see
attached page 3 of 5 of permit). All sampling will be conducted during normal pushing
operations.

2.0 SAMPLING LOCATION

The sampling location is located on the baghouse exhaust stack. The exhaust stack internal
diameter is 13.0 feet. The nearest upstream disturbance is the inlet plenum which is 55.0 feet or
4.2 duct diameters from the sampling test ports. The nearest downstream is the stack exhaust
which-is 26.5 feet or 2.0 diameters from the sampling test ports. There are four three-inch
flanged sampling test ports located 900 to center at the sampling location. Twenty-four traverse
points will be selected according to the procedures of EPA Method 1. Six traverse points at each
of the four test ports will be sampled. There is a safe platform to work from and safe access by

caged ladder. :

3.0 SAMPLING PROCEDURES

Particulate matter mass emissions sampling and analyses will be conducted and reported using 40
CFR Part 60, Appendix A, Methods 1 through 5 and will incorporate PADER sampling
procedures. The following presents a brief description of particulate sampling procedures:

1. Sampling will be conducted continuously with a total sampling time of 3 hours
which will result in an approximate sample volume of 135 dscf. With an emission
concentration of 0.006 gr/dscf and a sample volume of 135 dscf, the amount of
particulate collected would be 52 mg. BCM believes, therefore, that a 3 hour
sampling time will meet the Method 5 analytical detection limits.

2. An unheated Teflon flex line will be placed between the filter and the first
impinger.

3. Sample recovery will utilize a distilled water rinse followed by an acetone rinse as
described in the PADER "Source Testing Manual," 1983, Revision No. 3. The
flex line will be cleaned in the same manor as the rest of the "Back Half".



4. The "back half' catch will be analyzed according to procedures described in the
PADER "Source Testing Manual," 1983, Revision No. 3, and the "Back-half"
insoluble catch will be included in the emission calculation. The soluble catch will
be reported but not included in the emission calculation.

4.0 SAMPLING REPORT

The sampling report will include a discussion of the sampling methods used, tabulation of field
and laboratory data and test results, copies of all field data sheets, and copies of all sampling
equipment calibration data. The report will generally conform to reporting requirements of the
PADER and will additionally include a log of the coke ovens pushed during sampling;

5.0 COMPLIANCE CALCULATION

Compliance will be based on demonstrating that the Baghouse particulate emissions will not
exceed 0.006 gr/dscf.



y %

,. ‘A COMMONWEALTH OF PENNSYLVANIA
: :_A_-‘—‘- DEPARTMENT OF ENVIRONMENTAL RESOURCES
EPENNSYLVANIA Post Office Box 8468
L me——— Harrisburg, Pennsylvania 17105-8468
June 21, 1994

Bureau of Air Quality Control 717-772-2304

i Mr. T. E. Kreichelt :
# Superintendent ‘

Environmental, Safety & Health

Bethlehem Structural Products Corporation

501 E. Third Street

Bethlehem, PA 18016-7599

Dear Mr. Kreichelt:

This letter is in response to your letter dated June 8, 1994 regarding the
change in testing procedure for the pushing emission shed and baghouse

| control system for Coke Oven "A" Battery. The particulate testing

| methodology, as submitted, is acceptable to the Department.

| I would like to take this opportunity to inform you that once the

f revisions to Chapter 139 of the Rules and Regulations have been approved,

£ a new Source Testing Manual will be published which will require that
three test runs be perform. Until that time, however, a single test run

for sources not covered by the EPA’s New Source Performance Standard is

still acceptable. '

Final acceptance of the test report will be contingent upon fulfilling all
¥ applicable sections of Chapter 139 of the Department of Environmental

| Resources’ Rules and Regulations, the Source Testing Manual and any
special conditions specified in Plan Approval 48-305-001B.

Should you have any questions regarding this matter, please feel free to
contact me. :

Sincerely,

Richard St. Louis
Chief, Source Testing Section
Division of Source Testing & Monitoring

An Equal Opportunity/Affirmative Action Emplover Recycled Paper m
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% Mr. Philip Berg
BCM Engineers
One Plymouth Meeting
Plymouth Meeting, PA 19462

CcC: Bill Nuver, Bethlehem District Office, Northeast Region
48-305-001B
Reading File - Source Testing
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1.0 SAMPLING PROCEDURES
1.1 TEST STATION AND TRAVERSE LOCATION

The internal diameter of the baghouse outlet stack was 13.0 feet (156 inches). Four test ports
were located in the same cross sectional plane 90 degrees apart. The nearest upstream flow
disturbance was the stack inlet plenum and was located 55 feet, or 4.2 duct diameters, from the
testing ports. The nearest downstream flow disturbance was the stack outlet which was located
26.5 feet, or 2.0 duct diameters, from the testing ports. A total of 24 traverse points (6 per port)
were utilized for the testing program.

1.2 GAS FLOW AND TEMPERATURE DETERMINATIONS

The gas flow rate and temperature profiles were measured by conducting a velocity and
temperature traverse concurrently with particulate sampling. Gas velocity heads were measured
with an "S"-type pitot tube, which was connected to an inclined manometer. The absence of
cyclonic flow was verified during a cyclonic flow angle check. The average flow angle
determined during the cyclonic flow check was 8 degrees. A Chromel-Alumel thermocouple
connected to a potentiometer was used to determine the gas temperature.

1.3 MOISTURE CONTENT

Moisture sampling was conducted employing the principles presented in EPA Method 4
concurrently with particulate sampling. The parameters evaluated 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 to the
Method 4 train to allow for concurrent sampling of particulate and moisture content. These
modifications did not deviate from accepted sampling principles.

Modifications, such 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.

1.4 PARTICULATE SAMPLING

The sampling procedures and analysis used were those outlined in the Federal Register, 40 CFR
Part 60, Appendix A, Method 5 and PADER's Source Testing Manual. The following provides a
description of the sampling procedures:

The size of the nozzle required to maintain isokinetic sampling was calculated from the results of
a previously completed velocity and temperature traverse. 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. An "S"-type pitot
tube and a Chromel-Alumel thermocouple were clamped to the probe and were used to monitor
the velocity head and temperature at the traverse points during the sampling period. Sampled gas




passed through the nozzle and the probe to a glass fiber filter for the removal of the suspended
particulates. The filter was housed in a heated chamber with the temperature maintained at 248°F
+25°F. From the filter, the stack gas passed to the impinger train. The first two impingers each
contained 150 milliliters (ml) of deionized (DI) 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 that had not been captured in the preceding
impingers.

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

From the impinger train, the gas was conducted through an umbilical cord to the control console
(an Andersen Universal Stack Sampler), 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 inclined manometer used to
ensure that isokinetic conditions were maintained. A schematic diagram of the sampling train
appears at the end of this appendix.

The sampling train was checked for leaks before and afier each sample run, 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
allowable leakage rate of 0.02 cubic feed per minute (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 probe and nozzle were washed
internally, first with DI water and then with acetone. The particulate matter remaining in the
probe was removed with a nylon brush attached to a polyethylene line. The front half of the glass
filter holder was also rinsed with distilled water and acetone. The washings obtained were added
to those collected from the nozzle and the probe. All distilled water and acetone washings were
stored in separate sealed polyethylene sample bottles.

The silica gel used in the fourth impinger was removed, placed in its sample bottle, and a final
weight was obtained. The contents of the first, second, and third impingers were combined,
measured volumetrically, and placed in a sealed sample bottle. The impingers were rinsed with DI
water and the washings were placed in the sample bottle containing the impinger water. The
impingers were finally rinsed with acetone and the washings placed in a separate bottle.

All test program samples, as well as blanks of the distilled water and acetone used during the
testing, were submitted to BCM laboratory for analysis.



1.5 MOLECULAR WEIGHT DETERMINATION

Concurrently during emission sampling, an integrated sample of the exhaust gas was collected in a
Tedlar bag. An Orsat gas analyzer was used to determine the molecular weight of the exhaust gas
collected. The following parameters were measured in order to calculate molecular weight:
volume percent carbon dioxide (CO7) and volume percent oxygen (O2). Volume percent
nitrogen (N») was determined by difference.

2.0 FIELD DATA SHEETS

The flue gas velocity head, flue gas temperature, inlet and outlet dry gas meter temperatures,
orifice pressure differential, sample volume, sampling time, pump vacuum, filter temperature, and
the impinger train outlet gas temperature were recorded during the sampling program. The field
data sheets generated during the program follows the EPA Method 5 schematic.
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APPENDIX C

LABORATORY ANALYSIS AND DATA REDUCTION



1.0 ANALYTICAL MET HODS

All samples generated during the test program were analyzed at the BCM laboratory, located in
Normistown, Pennsylvania. The following discussion describes the analytical method employed.

1.1  PARTICULATE SAMPLES

Prior to their use in the field, all glass fiber filters used in the sampling program had been tare-
weighed following heating to 900°F and a 24-hour desiccation period. Upon their return to the
laboratory, the filters were desiccated and reweighed. The weight difference was the amount of
sample collected.

Nozzle, probe, and filter holder distilled water and acetone washings were evaporated to dryness
in separate 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 those
locations in the sampling train, Entire impinger solutions were filtered through tared 0.8-micron
and 0.22-micron filters to determine the insoluble back-half particulate. The total particulate
catch used to calculate particulate emissions equaled the sum of the particulate collected on the
filter, in the water and acetone front-half washes, and on the 0.8 and 0.22-micron filters.

The impinger solution filtrate and the acetone wash of the impingers were dried separately to
determine the soluble back-half particulate catch. In accordance with PADER test requirements,
this portion of the particulate catch is reported but not included in the particulate emission
calculations.

Acetone and distilled water blanks were evaporated to dryness in tared beakers and were
desiccated and reweighed. Any residue that 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 summarized on the computer printout sheet
presented in this appendix.

2.0 EQUATIONS FOR THE CALCULATIONS OF TEST RESULTS

The equations following this page were programmed into a personal computer to facilitate the
calculation of the test program results. The equations were prescribed in EPA Methods 2, 3, 4,
and 5 of 40 CFR 60, Appendix A, Reference Test Methods, and were used to calculate the results
of particulate, flow temperature, and static pressure testing.

3.0 PARTICULATE TEST RESULTS

The complete results of the computer analyses of the data generated from the particulate test
program are presented on the computer printout following the equations. Included are particulate
laboratory results of the PA particulate and back-half soluble particulate analyses.
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Area of nozzle, ft2

Area of stack, in2

. Moisture content of gas stream, dimensionless

Pitot correction factor, dimensionless

Particulate concentration (stack conditions), gr/ft3 . 1
Particulate concentration at 12% CO, (dry), gr/dsct '
Particulate concentration (dry), gr/dscf

Particulate concentration (wet), gr/scf

Diameter of nozzle, in.

Particulate emission rate, lb/hr

Excess air, percent

Orifice pressure drop, 1in. H20

Isokinetic ratio, percent

Dry molecular weight of stack gas, lb/lb-mole
Molecular weight of stack gas, lb/lb-mole

Barometric pressure, in. Hg

Stack pressure (absolute), in. Hg

Average of square roots of pitot pressure differential,
in. Hy0

Stack gas flow, acfm

Stack gas flow, scfm

(o}

Average dry gas meter temperarure, F

Average stack temperature, Op
Dry sample volume (meter conditions), ft3

Dry sample volume (standard conditions), ft?



Vs = Stack velocity, ft/min

= Volume of liquid collected in impingers and silica
we

gel, ml

= i qui 3
Vw(std) Volume of liquid collected, ft
Wi = Total weight of particulates collected, mg
=] = Duration of test, min.




EQUAFIONS FOR PARTICULATE, MOISTURE, AND FLOW CALCULATIONS
(BASED ON STANDARD CONDITIONS OF 68°F AND 29.92"Hg)
. - - 1
1. vw(std) 0.0471 v,
E‘b r + .07355 AH
2. Voigeq) = 17.64 Vg T 380
Vw(s'.td)
3. B =
WO . Vm(sta)y * Vw(std)
4. Mg =  0.44(3CO,) + 0.28(3CO) + 0.32(%0,) + 0.28(%N,)
5. Mg = Mg (1-- B, ) + 18 B,
(80,) - 0.5(%CO)
6. EA = T0.264(3W5) - (30, + 0.57sco) 00
' fr_ + 460
S
7. v, (35.49)(50)(cp)\/Ap T T

(Vg) ()
8. Q. - T

P
Qq (1 - Byg) 17.64 ——3ggp-

W

£
10. ¢ = 0.0154 ————
s Vi (std)
We
11. ¢ = 0.0154
w Vm(sta) T Vw(std)
12 1 — i‘f—-—c—'—s—
- ¢ = T3co, |
528 P
o .o, (2 @y
a (To+460) (29.92)
14. E = 0.00857 Q_ .. C'y
Is (M2
- By = TiEDna

16. I =

(60) (1.667) (T_ + 460) (0.00267 V,,_ + Vh(stqbll7.64)
(©) (Vg (P ) (Ay) :
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PADER Particulate Emission Calculations

Plant: Bethlehem Steel
Test Location: A Battery Baghouse Outlet Duct

BCM Project No: 00-4021-3901
Testing Personnel: P. Burg/S. Reigner

Run No.
1

Test date 8/18/94
Test time start 0913
Test time stop 1223
Elapsed sampling time, min 180
Vwe - Volume of liquid collected, ml 80.0
Vw (std) - Volume of liquid collected @ std. cond., ml 3.768
Vm - Dry sample volume- meter conditions, dacf 135.585
Pbar - Barometric pressure, in. Hg 29.25

A H - Orifice pressure drop, in. H20 2.01
7 - Dry gas meter coefficent 1.02
Tm - Average dry gas meter temperature, °F 99
Vm (std) - Dry sample volume, dscf 128.206
Bwo - Moisture content of gas stream. % 29
CO2 emission concentration, % 0.0
O2 emission concentration, % 20.9
CO emission concentration, % 0.0
N2 emission concentration, % 79.1
Md - Dry molecular weigt of stack gas, Ib/lb-mole 28.84
Ms - Molecular weigt of stack gas, 1b/lb-mole 28.53
Duct diameter, inches 156.00
Duct width, inches
Duct length, inches

As - Duct area, sq. ft 132.73
Ps - Stack static pressure, in. H20 0.7
Ps - Stack absolute pressure, in, Hg 29.20
Ts - Average stack gas temperature, °F 118
JAP - Average square root of pitot pressure differencial, in. H20 1.092
Cp - Pitot correction factor, dimensionless 0.34
Vs - Stack gas velocity, fi/min 3,918
Qs - Stack gas flow, acfm 520,000
Qs(std) - Stack gas flow, wet scfm 463,000
Qs(std) - Stack gas flow, dry scfm 450,000
Dn - Diameter of nozzle, in 0.193
An - Area of nozzle, sq ft 2.03E-04
Isokinetic derivation, % 103.4

Cont.
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PADER Particulate Emission Calculations
Plant: Bethiehem Steel BCM Project No: 00-4021-3901
Test Location: A Battery Baghouse OutletDuct Operator: P. Burg/S. Reigner
Run No.
1
Weight of soluble particulate collected in back-haif acetone wash, mg 18.4
Weight of soluble particulate collected in back-half filtrate, mg 6.60
Total weight of soluble particulate collected, mg (not used in emission calculations) 25.00
Weight of particulate collected on filter, mg 0.5
Weight of particulate collected in front-half acetone wash, mg 28
Weight of particulate collected in front-half water wash, mg 22
Weight of insoluble particulate collected on 0.8 u filter, mg 1.2
Weight of insoluble particulate collected on 0.22 u filter, mg 0.0
Wt - Total weight of PADER particulate collected, mg 5.7
C's - Particulate concentration at standard conditions (dry), gr/dscf 0.001
C'w - Particulate concentration at standard conditions (wet), gr/scf 0.001
C'a - Particulate concentration at stack conditions, gr/acf 0.001
E - Particulate emission rate, Ib/hr 2.6

Note:The main filter and .22 micron filter exhibited smaller final weights then their initiat ;

a gain of zero for each was used in the calculations .




Test Location: A Battery Baghouse Qutlet Duct
Run No:

Gas Flow Rate
And Moisture Field Data

Barametric pressure
Volume of water collected: 80.0

One
1 2925

Traverse

Meter Meter Temp (°F) Point Ts
Reading  Inlet Outlet Port No. AH AP JAP CF)
Start:  507.990 86 81 A 1 1.80 1.10 1.049 108
93 81 1 1.80 1.10 1.049 112

97 82 2 1.70 1.00 1.000 115

101 83 2 1.70 1.00 1.000 112

104 85 3 1.60 0.95 0.975 119

105 85 3 1.60 0.95 0.975 116

107 89 4 1.50 0.90 0.949 118

108 89 4 1.50 0.90 0.949 121

108 90 5 1.35 0.80 0.894 117

Stop: 643.575 108 92 5 1.45 0.25 0.922 121
Start: 108 92 6 1.25 0.75 0.866 124
108 92 6 1.25 0.75 0.866 118

100 93 B 1 1.50 0.90 0.949 123

106 93 1 1.50 0.90 0.949 119

110 94 2 1.65 1.00 1.000 116

111 97 2 1.65 1.00 1.000 115

112 95 3 1.35 1.10 1.049 121

115 95 3 1.85 1.10 1.049 113

116 96 4 2.00 1.20 1.095 111

114 96 4 1.85 1.10 1.049 121

114 97 5 2.00 1.20 1.095 115

115 97 5 2.00 1.20 1.095 112

119 97 6 2.15 1.30 1.140 115

118 97 6 2,15 1.30 1.140 118

107 a5 C 1 1.70 1.00 1.000 118

114 96 1 2.35 1.40 1.183 117

115 98 2 2,70 1.60 1.265 120

119 97 2 2.70 1.60 1.265 130

120 98 3 2,80 1.70 1.304 123

120 98 3 2.70 1.60 1.265 126

121 99 4 2.80 1.70 1.304 128

121 99 4 2.70 1.60 1.265 122

121 100 5 2.70 1.60 1.265 130

121 100 5 2.70 1.60 1.265 126

119 100 6 2.15 1.30 1.140 120

118 101 6 2.15 1.30 1.140 116

113 99 D 1 2.00 1.20 1.095 122

113 99 1 2.00 1.20 1.095 122



Vm:

135.585

116
116
116
117
117
117
118
117
117
116

93
98
98
98
98
98
98
98
99
99

99

D R R W W NN

Ave:

230 1.40 1.183 116
200 1.20 1.095 122
2,15 1.30 1.140 123
215 1.30 1.140 120
2.35 1.40 1.183 115
2.35 1.40 1.183 113
215 1.30 1.140 112
2.35 1.40 1.183 110
200 1.20 1.095 109
2.00 1.20 1.095 108
2,01 1.205 1.092 118



Pglofl
A Battery Baghouse Inlet Duct Gas Flow Rates
Run No
1
Test date 8/18/94
Vwc - Volume of liguid collected, ml 80.0
Vw (std) - Volume of liquid collected @ std. cond., ml 3.768
Vm - Dry sample volume- meter conditions, dacf 135.585
Pbar - Barometric pressure, in. Hg 29.25
A H - Orifice pressure drop, in. H20 2.01
¥ -Dry gas meter coefficent 1.02
Tm - Average dry gas meter temperature, °F 929
Vm (std) - Dry sample volume, dscf 128.206
Bwo - Moisture content of gas stream. % 29
CO2 emission concentration, % 0.0
02 emission concentration, % 20.9
CO emission concentration, % 0.0
N2 emission concentration, % 79.1
Md - Dry molecular weigt of stack gas, Ib/lb-mole 28.84
Ms - Molecular weigt of stack gas, Ib/lb-mole 28.52
Duct diameter, inches 150.00
Duct width, inches
Duct length, inches
As - Duct area, sq. ft 122.72
Ps - Stack static pressure, in. H20 .65
Ps - Stack absolute pressure, in. Hg 29.20
Ts - Average stack gas temperature, °F 100
Jﬁ - Average square root of pitot pressure differencial, in. H20 1.153
Cp - Pitot correction factor, dimensionless 0.84
Vs - Stack gas velocity, fi/min 4,074
Qs - Stack gas flow, acfm 500,000
Qs(std) - Stack gas flow, wet scfm 460,000
447,000

Qs(std) - Stack gas flow, dry scfm

Note: Gas moistue data from outlet stack test




APPENDIX D

EQUIPMENT CALIBRATION
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Type S - Pitot Tube No.

TYPE S PITOT TUBE ALIGNMENT SPECIFICATIONS
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BCM Project No.

Client =
Location

PITOT ALIGNMENT STANDARDS :

Date
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TYPE S PITOT TUBE CONSTRUCTION SPECIFICATIONS

TYPE S PITOT TUBE NO. EH_G:.LQ. DATE_Y '-1}_44 TECHNICIAN _S- ge!ggfr

CONSTHUCTION STANDARDS :
Pt ~ between 0.48 and 0.965 centimeters

2. Pa=Pb 1.06 otsp S 1.80 Dt
s, a1,82<10°
4. B1,82<8°
s. 25032 ¢cm

4. WS008 cm
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' PYROMETER CALIBRATION SHEET | ‘
l ' Pyrc>meter0-_1:,"‘-5562:]5.[.2873 ’ Date 5"22‘9’-, Inspector S-I-eueg J Regﬂe(
l Téggiizzige Terﬁgggzture .
(From pyrometer) (From standard) Difference
' 100 49 R
i 19 i
300 - J9 E
I 400 397 3 l
500 4 1 |
' 700 _7200 o '
800 _Sop. o
' 900 _9m_ 0)
1000 199 —
l 1100 1099 [,
I 1200 1491 3
1300 /2499 /
I ' 1400 1399 i
1500 2449 i
l 1600 _1599 i
' 1700 _fe19 1
1800 1749 £
| 1300 1949 1
2000 | o L
i ave. | -_1.05
I
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BCMBrjeceNo: 031~ 390 |
Chexit. .Be‘rhlehem Steel

Locgﬁo:!:_ A -Battery B%house Outlet
Date; :9 'é&"q “k N
Techmman. S‘l'e,\leﬂ J R—Q\S)Y\Q(_

TEMPERATURE GAGE FIELD CHECK SHEET

TEMPERATURE GAGE REFERENCE :
POINT TEMPERATURE TEMPERATURE % DIFFERENCE
Stack)':"':’fi-'v 72.8 17 . 73
Meter s 73 72 .73
Mete;'b;ﬂet _ 73 77 . 75
74 73
77 72 24




PRE - T&ST
NOZZ2LE CALIBRATION
. - .C _.f"—:\_' Ly = .,/_-
Date g—-\-}-QL& Calibrated by = o=
e —
Nozzle _ _ ) . ‘
identification Dl' in. Dz. in. D3. in. AD, in. Davg
number
b . -
* tqq '{ql—{y , IqZ, sl I {9:_2
where:
l'Jl 2.3, % nozzle diameter measured on a different diameter, in.
e Tolerance = measure within 0.001 in.
AD = maximum difference in any two measurements, in.
Tolerance = 0.004 in.
Davg = average of Dl' DZ' and D3"

kozzle calibration data.



¥
NOZZLE CALIBRATION
BCM'Prp,'éctNo.: Ypd!-390| Technician;_J feven f?eugne('
Client.__.Bethlehem Stee | Visual Inspection:
Location:_B__A4 - Battery [PBaghcuse Damaged . No__i—
Date;: - g~ 22-94 ( PIST) _ Yes

Test Method: Repaired = No__i~
: - Yes

Nozz.lje"ldentiﬁcaﬁon No. | Dj,in. Dy, in. D3, in. AD,in. | D Average

92 |.194 | .184 | .00z | .19%

D ,2’3 = nozzle diameter measured on a different diameter, in.
~~ Tolerance = measure within 0.001 in.

maximum difference in any two measurements, in.

B
0

Tolerance - 0.004
Davg = averaée of D1, Dy, and D3 '
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STACK GAS THERMOCOUPLE CALIBRATION

* BCM Project No.:
Client:
Location:
Date:
Technician:
TEMPERATURE
SOURCE TEMPERATURE REFERENCE % DIFFERENCE
| Ambient i 73°" 727 g
| Ire_Bath 33 535" &
Boiling Waler|  310°F 213°° g4

' '
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APPENDIX E

COKE OVEN PUSHING LOG
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Colce Oven Battery A" at Bethlehem Steel Corporation is an 80-aven battery of

6 meter high ovens having dauble gas collector mains, Coke is pushed from the
oven into @ conventional moving quench car. The emlssions generated during the
pushing operation are captured by a hood mounted on the door machine, The hood
Is connected to a land based duct system which conveys the captured gases and
particulate to a venturl scrubber and cyclonic separator located at the veest end

of the battery. The gases from the separator are then exhausted through an induced
draft fan to the stack.

Om August 27, 1937 partlculate emisslon testing was conducted by BCM, Inc, at

“the battery exhaust stack. The test was conducted in accordance with pre-approved

proceduras and is acceptable to the Departrnent. The nature of the source prohibits
the sample volume and sampling time from meeting the requirernents of Chapter 139
of the Department of Environmental Resources' Rules and Regulations. The caleu-
lations are correct and the results appear to be valid.

The following Information was extracted from the test reports

Number of Ovens Pushed During Test 16
Colke Pushed During Test (dry tons/oven) 2345
Velumetric Flowrate (dscfm) L5247
Emission Rate (Ib/hr) 4,69
Allowable Emlssion Rate (Ib/hr) 4.74

Percent Isolinetlc 1OV




rglate emission—tes ts—were=conducted ‘on the YA". Coke

BETHLEHEM STEEL CORPORATION
BETHLEHEM PLANT

A" Battery Pushing Emission Comtrol System
Pﬂtt&ﬂﬂlatu Emissions Evaluation

“hﬁ%ﬁﬁﬁﬁﬁﬂﬁﬁ%@ﬁmmmmwiImﬁmTuhmmm,ﬂwpU~ﬂ

emission control system stack on August -27, 1987, Testi i
were performed in a manner similar to the procedure uutlin@d for the
evaluation of the one spot car at our Plant's No. 5 Coke Oven Battery. Use.
of this proc@dure has been umprovnd by ML R, St. Louis of the Department's
Tasting branch. . o S ' :

Swuruh Dpsvrlpttan

HAM Bdttmry iz an 80 oven baLtery of 6 meter high ovens havlng double
gas collector mains. Coke is pushed from the ovens into a conventional
moving quench car. The emissions generated during the pushing operation
are. captured by a hood mounted on the door machine., This hood is connected
to a land based duct system which conveys the captured gases and parti-
eulate to & venturi scrubber and eyclenie sepavator system at the west end
of the battery. The gases from the !:.)".tem are th(=n exhausted through the
induced draft fans to the stack. : T

Luring Lhusv tests the average net coking time was 24.0 hnur% The
ovens pushed during the testing perviods are identified on Attachment 1. -
The average tonnage of coke pushed on Lhe battery during thm tﬁ't was Zl 45
tons per oven.

Yanturi pressure drops during the test were 36 and 33 inches of water
on the north and south scrubber respectively., During the test, water flow
rotes averaged 390 and 610 GFM to the north and south venmturils.

Test Proceduxe
All equipment and analytical procedures conformed to EPA Method 5. «
Sixteen pushes were sampled during the tests. Sampling commenced at the
novement of the coke mass and terminated 30 seconds after the completidn of
the push. Hach push was sampled at a different point, with B points :
each diameter. Locatlon of the test ports is identified on Attachmgmt.ﬁu'
- e .

Sampling Reswlts

Test results are summarized in BCM's test rapert, Attachment 3 The tbtal
particulate loading (front half plus back half insclubles) for the test was
caleulated as 4,65 Lb./hr. The calculated allowable limit is 4.74 1b. Jaae.
The calculations for the allowable and actual emission loading are
presented on Attachment 4.

255211, ATR




Attachment 1

A" Battery Scrubber Test UBI??/&?

Cvens Pushed

Oven Nao.

48
58
68
78
88
11
21

51

61
71
81

13

‘1231!1,&

1L:34
11546
£2:09

12118

12:3%
12:49

5115

15¢47
16104
17412

17123

17:38
17:50
1&:01
18:36
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e Attachment 4

"AM Batﬁery Serubber Tast'98/27/$7
Loading Caleulations

Average coke time = 24.0 hours
No. of, oven pushed per day = 80 ovens/day
Average ton# of coke per oven = 23.45 dry tons/ovgn
hverapge ﬁmmber Qf pushes per hour = 3,33 nven/hf.”.
Number of pushes for test = 16 puzsl'nsm
Total amount of test time = 23! 15" (23,25 min}) r

Total amount .of push time per hmur‘ﬁ 4,83 min, /hre.

Allowable Losding

W= (23,45 tons of coke/oven) X'(3.33'0van/hrh) = 78,09 . tons/hr.

Eow (78,09 tons/her.) X (1 1b. emissions/ton coke) = 78.09 1b, /hr.
&= 0768 = 0.76078.09 1b. e )P4 = 4,74 1b. fhe.

Actual Loading

Loading (Ib./hr.) = $grlsefd) (Ostpd) Cmin./hr.) o
. 7000 _ . ‘ A

) . Lo
Loading (Llb./hr.) = (0.0445 sor/scfd) (151284 scfmd) (4.83 min./hr.)
7000 - “ )
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1.0 EXECUTIVE SuMMARY

Bethlghem S$teel Corporation (Bethlehem Steel) retained 8CM Eastern Inc,

(BCH) to conduct an emission evaluation of the "Aw Battery Push Emission

Scrubber at its Bethlehem Plant. Testing was conducted on the outlet
stack to determine compliance with Pennsylvania Department of Environmen.
tal Resources (PADER} air pollution requiations, On August 27, 1987, BCM
conducted a particulate test that consisted of collecting emissions from
16 coke aven pushes. ,

The results of the test indicate that the A" Battery Push Emission
Scrubber exhaust stack emission rate was 57.76 1b/br.
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2.0 SCOPE AND OBJECTIVES

The scope of the Pproject was discussed by Mr. Bruce Sandmaier of
Bethlehem Steel, and W, James Antonik of B8CM. The obJective af the
sampling program was to determine the following parameters:

Gas flow « acfm and sofm
Gas temperature - °F _

~ Molsture « percent by volume

= Particulate loading - gr/dsct and b/hr

= Combustion "gas analysis - percent by volume €02, ()2, and
N2 (by difference) _
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3.0 PROCEDURES

3.3 FIELOWORK

a Field t:éﬂthig was conducted on August 27, 1987. The sampling team con-
sisted of the following personnel:

Thomas Bernstiel - Scientist
William Kesack - Enginger
David Livingstone - Scientist

- Mr, Bruce Sandwaier acted as iiaison between BCM and Bethlehem Steel, and
ensured that the process operated normally during the test period.
The following methods of sampTling were employed in the test progeam:

1, Sampling and traverse locations were. determined in accor-
— dance with Method 1 of the Federal Register, vVolume 4£,
© Number 160, August 18, 1977 (see Appendix 1).

2. Gas flow, gas temperature, and static pressure measurements
were made {n accordance with Method 2 of the Federal Regise
ter, Volume 42, Wumber 160, August 18, 1977 (see Appendix

3. Particulate sampling was conducted in accordance with PADER
Mathodology, and Method 5 of the Federal Register, Volume
— 42, Number 160, August 18, 1977 (see Appendix 1). '

4, A Fyrite gas analyzer was used to determine the molecular
weight of the flue gas. The following parameters were
measured to calculate the molecular weight of the dry flue
gas:  volume percent carbon dioxide, and wvolume percent
oxygen, The volume percent nitrogen was determined by dif-

— ference., The specific procedure is outlined in Appendix 1.

5. Maisture content sampling was conducted in accordance with
- Method 4 of the Federal Register, Volume 42, Number 160,
August 18, 1977. The methodology is outlined in Appendix 1.

-y

o
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3.2 EQUIPMENT CALIBRATION

In accordance with the procedures established by the U.5. Environmental
Protection Agency (EPA), all gas velacity measuring equipment, volume
matering equipment, temperature measuring equipment, and f low rate
metering equipment had been calibrated within &0 days of the test date,
Calibration data are included in Appendix 3,

3.3 ANALYTICAL METHODS

All samples generated duri ng the sampling program were returned to the
BCM  Laboratory in Norristown, Pennsylvania, For analyses, lLaboratory
data are reported in Appendix 2,

Jatt CALGULATIONS

0 0 0 .0 it T 4 8

AN particulate concentrations, moisture content, gas flow, and moleculwr

weight calcuTations were prepared by computer. Raw data generated during
the field sampling program and the results of the lTahoratory analyses
were introduced into equations presented in Methods @y 3, 4, and § of the
F‘ezdke:mﬂ. flegister, Yolume 42, Wumber 160, August 18, 1977, Lomputer input
and a1l other data appear in Appendix 2.
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5.0 O0ISCUSSION OF RESULTS

5.1  GENERA

The testing program was comprised of one particulate test on the "A" Bat-
tery Push Emission Scrubber exhaust stack.

5.2 PARTICULATE TESTING

The particulate emission concentration was 0.0445 grain/dry standard
cubic foot (gr/dscf), and the emission rate was 57,76 pounds/hour
(1b/hr}.  These data will be used by Bethlehem Steel personnel to compare
actual emission rates with applicable standards set forth in PADER
Regulations, Chapter 123.13.

v
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APPENDIX 1
FIELD SAMPLING PROGRAM
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APPENDIX 1
- _ ' FIELD SAMPLING PROGRAM

- 1.0 SAMPLING PROCEDURES

1.1 Test Station and Traverse Locations - Farticulate Tasting

The locations 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 "aw Battery Push Emission Scrubber exhaust
stack was 96 inches. Four tost ports were located 90 degrees apart for
optimum sampling. S$ixtesn traverse points were selected (4 per part) to
account for each of the 16 coke aven pushes,

—

— _ 1.2 Gas Flow and Gus Temperature Determinations

The gas #low rate and temperature profile were measured at e@ach Yocation

by conducting a simultaneous velocit y and temparature traverse. Gag

- velocity heads were measured with a calibrated "S"-type pitot tube, which

was connected to an inclined manometer, A Chromel-Alumae) thermocoup 1
connected to a potentiometer was used to determ| ne the gas temperature.

1.3 Cyclonic Flow Determinations

- A checlk for the presence of cyclomic flow in the outlet stack was per
formed using an "$"-type pitot, an inclined portable m ancmeter, and a
precision protractor, ~ The directien parallel to the duct walls wag

- assigned a reference value of zero, and the deviation of .the stack gas

flow (in + degrees From zere) was recorded for each traverse point, The

absolute values of thase angles were then averaged and compared to the
maximuw allowable deviation (10 degrees).

1.4 Woisture Content

- Sampling  was conducted employing  the princi ples presented in Epa
Method 4, and concurrently with particulate sampling. The parameters
evaluated to determine the gus stream's. moisture content wera:  sample

- gas volume, sample gas temperature, sample gas pressure, impinger
moisture gain, and sijica gel moisture gain, Some minor modificatians
were made to the Method ¢ train to allow For the concurrent sampling of

_ particulate and moisture content. These modifications did not deviate
from sampling principles.
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Modifications, such 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 equipment employed were those outlined in
Method 5 of the Federal Register, Volume 42, Number 160, August 18,
1977, This methodulogy also complied with PADER testing regulations.

The size of the mozile w@qyﬂred to maintain isokinetic sampling was cal-
culated from the results of the previously completed velocity and temper-
ature traverses. The sampling train used a stainless steel probe, heated
to 250°F by an internal heating ¢lement. A nozzle of the caleulated 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 used to monitor the velocity head and tempera-
ture at the traverse points during the sampling period, Sampled gas
passed through the norzle and the probe to the glass fiber filter for
removal of suspended particulates. The filter was housed in a heated
chamber where the temperature was maintained at 248°F +25 degrees. From
the filter, the stack gas passed to the impinger train. The flrst two

impingers each contained 150 ml of deionized water. The third impinger

containgd no reagents and was a knockout impinger. The Fourth impinger
contained approximately 200 grams of coarse si%ica gel, which coﬂlecged
any moisture and/or vapers that had not been captured in the preceds ng
impingers.

-The second impinger was a  500.m Greenburg-Smith impinger, while the
first, third, and fouwrth impingers were S800-m1 units of the Green-
hmwgm§m1th design, modified by replacing the tip with a L1/@-inch 10 glass
tuba,  The fmpinger train was fmmersed in an ice bath for the entire test
period so that the exit gas temperature would not exceed GA°F.

From the impinger train, the gas was conducted through an wmbilical cord
to the control console (a Model 2343 RAC Stak Sampir), which contained
the following pieces of equipment (Tisted in the order in which sampled
gas passed through them): a main valve, a bypass valve for flow adjuste
ment, -an  adrtight vacuum pump, 2 dry gas meter, and a calibrated
|:nr~11f"1l ce. The orifice was equipped with pressure Laps that were connected
across the inclined manometer and used to ensure that isokinetic condi-
tions were being maintained. A schematic diagram of the sampling train
appears at the end of this appendix,

The sampling train was checked for leaks before and after each sample
run,  The inlet of the nozile was plugged and the pump vacuum was held at
the highest vacuum attained during that period of testing., In al) Cases,
the leakage rate was mimimal and did not exceed the maximum allowable
Teakage rate of 0.02 cfm. ‘
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Upon completion of a test, the soiled glass fiber filter was removed from
1ts filter holder and placed in a Petri dish, which wag subsequently
sealed. The oprobe and nozzle were washed internally, Ffirst with
distilled water, and then with acetone. The particulate matter remai ning
in the probe was removed with a nylon brush attached to a polyethylene
line, The front half of the glass filter holder was also rinsed with
distilied water and acetone. The washings obtained were added to the
washings collected from the nozzle and probe. A1l distilled water and
acetone washings were stored in separate sealed polyathylene sample
hottles for transfer to the laboratory. The silica ge) used in the
fourth impinger was rvemoved and stored in a sealed sample bottle, The
contents of the first, second, and third impingers were combined,
measured  volumetrically, and siored in a sealed sample bottle. A
distilled water wash of the impingers was added to this same bottle. A
final acetone rinse of lmpingers was conducted, and the washings were
stored in a separate sealed sample bottle.

Blanks of the distilled water and acetone were taken Lo be analyzed Tor
residue at BOM's laboratory. _

1.6 Molecular Weight Determinations

A Fyrite gas analyzer was used to determine the molecular weight of the
exhaust gas. The following parameters were measured in order to cale
culate molecular weight: ~volume percent carbon diac! de (C02), and
volume percent oxygen (02). Volume percent nitrogen (N3} was detere
minad by difference.

2.0 FIELD DATA SHEETS

The flue gas velocity head, flue ‘9as temperature, inlet and outlet. dry
gas meter temperatures, orifice pressure differential, sampla volume,
sarpling time, pump vacuum, £11ter temperature, and the impinger train
outlet gas Lemperature were recorded during the sampli ng program. The
field data sheets generated during the program follow,
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APPENDIX 2
LABDRATORY ANALYSIS ANO DATA REDUCTION
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APPENDLY 2
LABORATORY ANMALVSIS AND DATA REDUCTECN

1.0 AWALYTICAL METHODS

A1l samples generated during the test program were analyzed at BCM's
1aboratory in  NHorristown, pennsylvania.  The following discussions
describe the analytical methods employed.

1.1 Particulate Samples - Push Emission Scrubber

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

Nozzle, probe, and filter holder distilled water washings and acetone
washings were evaporated to dryness in separate tared beakers. The:
ragidue was desiccated and the beakers were reweighed to a constant
weight., The weight d¢ifference was the amount of particulate matter col-
Tected at those locations -in the sampling train. Impinger salutions were
filtered through a 0.22-micron filter to determine the insoluble
hack«half particulate.

The filtrate and acetone wash of the impingers were dried separately to
determive the soluble back-half particulate.

ncetone and distilied water hlanks were avaporated to dryness in tared
bagkers, and were desiccated and rewetghed. Any residue that vemained
was a contaminant in the reagent and was considered a blank weight used
as a -correction factor in subsequent calculations. The laboratory
ge;u1ts of the particulate sampling program are listed fn Tables 2-1 and

2.0 COMPUTER INPUY SHEET

The reduced data calculated from the field data sheets were combined with

. the laboratory results on the computer input data sheat to facilitate

programming, The computer input data sheet follows page 2-3.

The equations used to calculate the results of the particulate test pro-
gram follow the computer input data sheet.
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TABLE 2-2

- PARTICULATE LABORATORY RESULTS
BACK HALF PARTICULATE CATCH {mg)

Run Insoluble Impingers and Impinger Total
- Number ~ Back Half Water Wash* Acetone Washw Catch
— 1 _ 1.2 5.9 1.8 8.9

* Blank-corrected rasults
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N - 4.0 TEST RESULTS
The complete results of the computer analysis, and data reduction of the
input qenerated from the particulate sampling pragram, follew the equa-
it tiong for particulate, moisture, and flow calculakions.

rammd

.




EQUATIONS FOR FARLICULAZE, MOISTURE, AND. FLOW CALCULATIONS

rrt Hamt u--u-_n-n--no--n-uuu-umu-luhnuu—n-m-nq-uuﬂ"--

(BASED ON STANDARD CONDITIONS OF 68%F mND 49,92 Hg)

B Vytae * 00472 v,
_ , . Poae * - 07355 mrr | :
4 Vmgsea) * 17.64 v, B Uil
T ‘ B Vw(std)
t Pwe " Vmi(stq) T Vu (std)
4. Mﬂ = 0.44(%0@?1 + 0.2 (%C0) + O.ﬂRC&OP) + U.ZHI%N?)
~ 5. Mg = Mg (- «lsn
' (80,) = 0.5(%00) |
o~ 6. EA B T N€ (TP S Yo v v AL
) _ P, ﬁ.‘;;’"":ii'""ﬁf'iii"ﬁ"" |
_ Ve v = (&b.49](6ﬂh(ﬁp) ‘mp\Vﬁﬁﬁrﬁﬁﬁ"
B { ] ..c.rﬁ.?..(if?...).
— " Mg 138
By
T Qgiaray = Qg(l ~ Byl 17.64 B P

. W,
0.0154 gromfine.
m(std)

W

t.
0.0154 i :
Vm(atd) F vw(:sstd.’)

1z ¢,
e

(Ty + 460) (29.92)
]’F : I e
0.00857 ¢

8 {(std) c g

(M oy @
Ty

(60)(Ll.667) ("'1'-,5 + 460) (0.00267 Vwc--+- vm(ﬂw)/l'r.sd)
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Vm (sta)™

Area of nozzle, ftz

. . ').
Area of stack, in*

Moisture content of gas stream, dimensionless
Pitot correction factor, dimensionless

Particulate concentration (stack conditions), qr/ftj

JParticulate concentration at 12% COy (dry), gr/dscf

Particuleate concentration (dry), gr/dscf
Particulate concentration {wet), gr/sef
Diaveter of nozzle, in.

Particulate emission rate, lb/hr

Excess aiy, pércent

Orifice pressure drop, in. H;,Ch

Isokinetic ratio, percent

Dry molecular weight of stack gas, lb/lb-mole
Molecular weight of stack gas, b/ Llb=xm0ole
Barcometric pressure, in. Hg

Stack pressure (absolute), in. My

Average of square roots of pitot pressure differential,

in. Hy0

Stack gas flow, acfm

Stack gas flew, scofm

A\rteeﬁétqyeaz dry gas metexr 1:eae|ri];:ue:ralru:::'es: y Op
Average stack temperature, OJE‘

Dry sample volume (meter conditions), £

Dry sample volume (standard conditions), £t~



v - Stack velocity, ft/min

8
W = Volume of liquid cocllected in impingers and silica
We -
agel, ml :
ol vrrnin e P e 20 3
Vw(std) Volume of liquid collected, ft
wt - Total weight of particulates collected, myg

@ = Duration of test, min.
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TABLE 2-1

PARTICULATE LABORATORY RESULTS
FRONT=HALF PARTECULATE CATCH {mg)

Bun . PG P&t Total
Mumber Filter Water Wash* Acetone Wash® Catch
1 > 13.9 22.5 9.7 a6.1

* Blankecorrected results
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4.0 SUMMARY OF RESULTS

The parameters evaluated by the PADER method are contained dn Appen-
dix 2. Pertinent test results are listed below,

Run Emission Concentration tmission Rate

Numbser (gr/dscf) (15/hr)

1. 0.0445 R 57.76
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1.0 PITOT CALIBRATION

The pitot tubes were calibrated by measuring the velocity
head in a duct with both an."8" type pitot and a standard pitot
with a koown coeffinient. This was done at several different

wrezloc:itiesa. The pitot tube coefficient can be calculated as

i’bllcm.ss::

o w0 . | BFsxd

pl{taat) " (std) \ T
test

Whera:

eP(t@&t) = Pitét tube coefficient of "S" type pltot

CE’(H td) Pitot tube coefficlent of sﬁmndarc‘l pitot
APeage ™ Veloclity head measured by "S" type pitot
Apﬂtﬂ - V@l@mity head measured by standarxd pitot
Coafficients were determined for each leg of the "8" type

Pitot. No Cp may deviate more than *0.01 from the average ¢

and the difference between the average C

£0.01,

1: i

P for each leg must be

2.0 DRY GAS METER AND ORIFICE MBTER

the dry gas meter and orific were calibrated using a wet
test meter. Gases were noved through the dry gas m,erl:.e:r:‘ at orifice
pressure differentials (AH's) of 0.5, 1.0, and 2.0 inches of
water. With the information obtained, T., the ratio of accuracy

of wet test meter to dry test meter; and AHZ@, the orifice pressure




differential that gives 0.75 cfm of air at 689F and 29.92 inchaes
of mercury, were calculated. The '3" has a tolerance of 1.00 *0.01
and the &Ha has a ttcvle::am:u of 1.84 +0.26 -~0.24. The iil’ and AI-I@

are determined m.: !Ec:ollowa

7 RN (e 460)

S T A Ry R

vlwb OIS YT e, + TE0T

(n, + 460) @y
Ay = .0.0317 (Am) ( - \

(e, F |

W
Wheray

AR = Orifice Pressure differential, in Hal

]?h w  Barometric pressure, in Hey

t::':1 *  Average temperature of dry gas meter,
k% Average temperature of wet test wué-l:eex:- S
@ = Puration of test, min,

‘U'd = Dry gas meter volume, £rd

Ve = Wet test meter volume, £t~

3.0 POTENTTOMETER CALIBRATION

The Thermo -~ Electron potentiometers were calibrated by using

a known voltage source as an input to the potentioneter.

The probes were calibrated by measuring the outlet l:.mnt)peafxatux«_.,
at various variable transformer settings whxl«.a pasaing air through

at aupprcm::l.mnte:].y (.75 cubic feet per minute.
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quirements of § 129.17t¢) of this Title (relating 0 X3
pushing operation) huve been satisfiedd, Lipon sucn

demonstration, the Dipariment wiil issue 2 determina-

“liva, in weiting, ssther as dn JpEratiog nermit canditon,

r—

Voass

——

—

——

fof LROSE SOLPCES U8t 1O permil requirernents under
the dut, OF 4§ 40 ordes saataining Appropeiace congitions
and limitacions.

(¢} Any person resconsibie for any sourcs speciiied
n iems (1) theaugh {7} or (9) of subsection () of
ehig seetion shall lake 3il reasonadie actions to peewent
particulate mactes from pecorning aickorne, Such actons
shall include. but not ze limited to, the following:

(1) Use, wisere pogsikia, of water vr chemicals for con-
trol of dust in the cemoiition of buildings or structures,
consicuction operations. the grading of roads, of the
cleariag of land. -~

(3 Applicstion of asphalt, oil, wiier or suitadle
chemicals on dirt roags, material stockpiles, and other
surfaces which may give rise to aicborne cluses.

(3) Paving aad maztenunse of roadways.

(4} Prompu cemoval of eaeth or other material from
paved strests onto wingh earth or other material Bas Hean
wansparted oy teucking ar earth moving guipnent, $19.
sian by water, or other hieans.

(dy The requirements contamed in subsesticn (1) of this
section and § 123.2 of this Tide (relating ta fugitive gar
ticulate macter) shall not apply to fugitive amvigsions aris-

ing feoen the aroduction of ayriculiural commodities ia

their unmanufaciursd state on the premises of the farm
aperation,
13,2, Fugicive pareiculate motter,

No person shall cause, swiler, o permit fugitive par-
ticulate mattes e he amitted into the outdoor 3€-
mospiere from any sourse or sources specified in items
(1) theough (%) of §122.1(a) of this Title (eeiating to
prokidition of cerain emissions) il sueh amissions are

(1) either vigible, ot amy time, at the point such emis«
Si0ns pass ouuice the person’s praperty. irrespective of
the concentration of particulate mattee in sueh senissions:
ar

{2) nat visible at che point such emissions jass ouLside
the persom’s peoperty and the average goncsatration,
above background, of thres samples, of such emissions
at amy poine outside the person’s property, excseds
150 pasucles per culie ceaumetes,

PARTICULATE MATTER EMISSIONS
$123.11. Combustion umits.

_(3) Ne person saali cause. suffer, ar permit the emis-
sion into the outdene atmospitere af particulate malter,
A any time, from oy sombustion unit in excess ol

(1} The razu.-‘cnf-.),-l {bs. ger million 8.0t of Beat iaput,
\E';n.m'l‘-.he hmlm. input Lo the cambustian unit in millions of
1L WS per hour is greater tban 13 buc less than 3O,

(2) The rate determined by the formula:
A a3 080

winere:

f-'}' * Aflawabie smissions in paunds per million 3.t.u.
OF heds inpue, and '

5w Meat input 10 ihe eomisukion uait ia millions of
3.ta7s per hour,
when £ is squal Lo ar zreater than 30 bue less than $00.

(3) The rate of 0.1 pounds per millioa 3.ty of heat -
-yl wihea the n2al inpul cersdustion wmit i
mitlions of B8 ooy noer is agual o oe geeater than
Gl ' ,

(b} Allowadle emissions undey subseztion (21 of this
jecuon are graphicaily indicawee in Aggeadix A to i
Thapoar, )

Pt

§123. 12 Incineracors.

No peeson shall cause, sutfer, or permit the emission
the ouidoor atmosphere of partwuleie mater from Ay
incinerator, at any wime, in such @ manier that the par-
ticulate matter concaatmtion ia she etfiueat gas exceeds
0.0 gruin per dey stasdaed cubic fvot. corrested 10 1 2%
earbon dioxide.

§123.11, Processed.

{h) and (¢) <f thig
anGept SumIuInod

(a) Tae provisions of subsestons
sextion shall apply to all procmses
uanigg and ingineracars.

((;:3‘).‘% o persen shill cause, sufter, or permul the amige
sion into the outdour atmosphere of pariisuiats macter
frorn any srovess listed in she Jollowing tibde, at a0y
time, vither in excess of the rate cuiculsted by the (e
mula set forth in parzgraph (2) o tris subsection or in
such o manner shal the voncsatration of particutite
matter in the effluent gas sxgancs 900 grains per dey

stanclard cubie foot, whichaver 5 greaier

(EE:) Tadle

Jhostens

TABLE 1

Frocess Fucter,

1. Carbon black sy, #00Q e of pricue
2. Chassoal mmiy. G0 s, ron of predud?
A, Ceusaers or grinders or

EA T
P aint mig.

. Phasphrome acid mlg.

Detergent diving

. Alfalfa dehydmaon
. Gearn elevazors.

loadirug or unioading
Grain sereeting and
eleanng
Grandrying

Mear smokios

o0 (gt of Gl

0.8 thaiton of prgmeng
handled '
o insten of phosphorous
aurned

30 tya.ton of prenlugt
20 1 ton of produdt

0y Ibg.dean of srain
300 ths.jvon of graii

n9¢ |g.iram of peoducs
G091 Lbaliton oF et

1% Arnengniuem B teace oady .

Geanubaror ' 0, % Ihadtan of pounuct
13, Fermalloy produstion

furmace 9.7 Iha.can of prochact
14, Primaey iom anudor

steel mmaning:

L peaduction 100 bs. o of predudt

Simerng: windhox A0 tu, ran of diy sobids

feud

Sugel nrocduetion 10 59 enn of produdt

Seadfing 20 thau son vl produes
135, Prismary lead procduction:

Haasting
Sintenng: windlxx
[oad seduerion

.00 Ihs.dten of ore funed
.2 b ten oq gircey
C A5 daSton of protdust

ST ' : )
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STATE AIR LAWS

6. Prirmary aine

prociucsmm:
Saageing )
Sineriow: windhoy
Zine redugtaon _

T. Secandary aluminum
peoduction:
Swearung

J tbs.fton of ore feed
8 thus.gton of preduce
- 10 Th.iton of produce

30 [befvom of aluoistun
prodhsce

Lieleimg and refiping
18 Hrass and hronze
producuon
sMedting andd cedlning
[ran foundey:
Malting.
ST./hz. aod less
More than 3% ./he.
Sand handliag

00 tbavan of peoduse

130 the.ften of irown
80 Lse.tom of iren
o0 Lby.foow of sand

Shalkeaun 70 {haftan af sand
20. Setondary lead

tmciting 0.3 1bsJeon of producs:
21 hecomdary magresium .

smieicing . 0.2 thateon of product
22, Secondary dNng

smeleing:

Swoating Q.01 tb.srom of produst

Rofining 0.3 lhadron of produet
. Asphisice conerces

nrodusiaen @ Wlys feoin of aggregate feed
24, Anpinalt roofineg mée:

Felt saruration 0.8 (baJeon of aspnall usee
. Portland cenuent i ’

Clinker pruduerien ;Si()I tha.foom of dey solids
feed

Glimber comlisg 50 Lbanivon off preduee

2 theom of preduct

w2 08 arve-cleaning
a7 200 LhoJeon. of produee

¢, Lime ealoicing

28, Perraleamy eefimine.
Caaiveie crackang
tesved., blown and
spun glass. gliss mee-
duetion melting femnes. S0, bs. o of Al

40 by Jeeay of ligui feed

o

lﬂﬁx" By produet coke peoeduagtion;
pushing operation,

r?n)l. Formula
ﬁ-"‘?\ w 768" where:

A = Allowable emissions in bs. /he

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

F o Peocess Cactor in the funit, and

W m Production ar chaeging rate in umiss/he,

I (il./ton colce pushed)

The factor F shall he oltained frorn the cable in pagas’

praph (13 of this subsection, The units for F and W shall
be compatiisie. _
(N dllawable emissions. Allowable smissions under

this subsection are grophisally indicated in Appendix B

10 this chaptes.

(€] Foe progusses xet listed in subsection (B 1) of this
section includimg but not limiced to coke oven battery
waste heal stacks and autogenenus zing coker waste haat
stacks, the follo-viey shall appiy:

(1Y Pronibited enmssioms. No person shall cause, sufl Ter,
or permit the amtission into the qutdoor atrnasphers of
Particylate matter feem any process not listed in subsec
tam (131) of this section in such 3 manmer that the con-.
CENCrAtion of partieiiate matter in the effluent gas. at any
tirme, excaeds any of the failowing:

10 Ibsfton of alumsinum feed

(1, Q.04 grains per dry standard cubie fooe, when tag
£lMueat gas” voluena s lesy’ than 150,000 dry “standasc
cubie feel per m inute.

(it) The rate determined by the forrnyls: -

A w 6000E ", whers

A w Allowable emissions in graing
cubie foat, and ) .

£ = Effluent gas volurne in dey standard cubic feat mer
Mitute,
whea £ s equal w or greater than 130,000 but less than
300,200, '

(iii) 0LO2 grains per dey standard cubic foot. when the
sffluent gas volume is greater than 0,000 dry standas
cubic fent per minuce.

(1) Allawable emissions, Allowable smissions uniss
this subsection are graphically indicaced in Agrpendix €
ta this Chaprer,

per dey standard

SULFUR COMPQUND EMISSIONS
§120.21. Genaeal,

(a) This section shall apely o all seurces except
those subject to other provisions of this Agticie,
with respece to the canteol of suilur e ripaund emissions.

() Na person siall couse. suiler. or permit the enyis.
sion inte the ouedaor atmospiress of sulfur oxices, from
any source, i such 3 manner that the concestration, at
any time, of the sulfur oxides, expressed as 30.. in the
effluent gas eiaesds 500 pares pee enillion, by valuime (dry
bayis). :

§E2L2i, Combustion unics.

(0) Nommair busin areas.

(1) General provision. No gerson shall cause. suifer,
oF perimit the ermission into the outdoor atmaspinese of
sulfur axides. expressed as S0 from any combustion

. WML, QCany time. in excsis of the race of four pounds per

" enitbion Bt of Aeat inpue over amy ane-hour seriod a-

cem as aroviced foe in pacagrapi (4) of this suisection.

(1) Commerciaf fuel oil. No person shall. at any time.
offer far sale, deliver for use, exehange in ttade, cause the
use of, suffer the use afl or permit the use of commercial
Tuet oil in noaeair busin sreas which comtaing sulfur in
excess of the applicalile percentage by weight set focth in
the following tabie '

Grades
Commaersial
Fel ONt

Na. S amdg Lighter {viscasicy jess than

% Sulfur

ar egual 1o 3,330¢80) 9.5
Na. d. Nu. & No, 4. and heavier (vissosity
mreater than 3.82:5t) i3

(3} Equivalency provision, Pacagraph (2 of this
subsection shall not apply to those persons or installa-
tions where equipment or processes are used Lo roducs
W ermssions (rom the Surning of fueis with a highee sul-
fur content than that specified in paragraph (2) of this
subsection. Such emissions siai! not axsssd those waich
wouid result Mo the use of the fuels specified in para.

Fraph (2) o this subsection.
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