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INTRODUGTION

Three tests for particulate emissions and opacity were performed at the
"C" Coke Oven Pushing Shed Baghouse Stack on July 8-10, 1986. The
survey was conducted to fulfill requirements of operating condition 2¢
of Installation Permit No. C-6562 issued to Rouge Steel Company on

December 10, 1984. Results of the test program are included herein,

The survey was performed by the Ford Motor Company Stationary Source
Environmental Control Office. Opacity readings were made by
Messrs. D. O'Connor and R. Dawson of Rouge Steel. The test was
witnessed by Messrs. §. Drielick and R. Niemi from the Wayne County

APCD.

All testing was performed during active periods when ovens in the
battery were being pushed. 1Included with the report are test data and

operating data pertaining to each test.



II.

PROCESS DESCRIPTION

Coking is a process by which coal is destructively distilled in a
reducing atmosphere to produce a relatively nonvolatile coke residue
and a volatile gas byproduct. The emissions from the coke oven push
are collected in the shed and the dust laden gas is ducted to the
collector inlet. As the gas stream enters the control system it is
deflected by a baffle plate and the flow is distributed around the
baffle to the exterior surface of the filter bags. Clean filtered gas
continues through the filter bags, through the clean air plenum, and

exits the dust collector to the stack.

The Rouge Steel Company uses a Flakt Norfelt, Model 6NF 378-12, Fabric
Filter Dust Collector on the Pushing Shed Baghouse. Refer to Figure

No. 1 in Appendix A for a schematic of the complete control system.



IITI. SUMMARY

Results from this survey are summarized below in Table I. The table

includes stack emission results and operating data obtained during test

periods.
TABLE I
SUMMARY OF RESULTS
"C" COKE OVEN PUSHING SHED BAGHOUSE
PARTICULATE COMPLIANCE SURVEY
JULY 8-10, 1986
Units T-1 T-2 T-3 Avg.
Particulate
Emissions *
Concentration lbs/ton .0514 .0495 .0404 .0471
Flowrate 1bs/hr 20.0 19.5 15.7 18.4
Stack Gas
Flowrate *
Actual Conditions ACFM 165,000§199,000}182000 |182,000
Standard Conditions| SCFM,, 142,000§173,000f154,000]156,000
Stack Temperature OF 149 139 150 144

* Particulate Emissions and Stack Gas Flowrates represent conditions
which exist during the brief periods when the ovens are pushed. They
should not be interpreted as continuous emission rates from the stack.



Iv. RESULTS

The individual test results from this survey are presented in the

tables which follow. The tables are listed below by title.

TABLE NO. TITLE
II Stack Gas Velocity and Flow Results
II1 Particulate Sampling Results
v Process Operating Data



Rouge Steel Co. - 'C' Coke Oven - Pushing Shed Baghouse

STACK GAS VELOCITY AND FLOW RESULTS

PHYSICAL DATA

DATE OF TEST

START TIME

FINISH TIME

NUMBER OF TRAVERSE POINTS
PITOT TUBE COEFFICIENT

BAROMETRIC PRESSURE
STACK DIAMETER

STACK STATIC PRESSURE
STACK GAS TEMPERATURE
MOLECULAR WEIGHT DRY

CALCULATED DATA

STACK GAS PRESSURE
MOISTURE

WET MOLECULAR WEIGHT

AV. SQRT. OF VEL. PRESS.
STACK CROSS SEC. AREA
STACK GAS VEL.-STK. COND.
STACK GAS VEL.-STD. COND.
STACK GAS FLOW-STK. COND.
STACK GAS FLOW-DRY COND.
STACK GAS FLOW-WET COND.

TABLE NO. II

IN HG
IN

IN H20

DEG F
LB/LB-MOLE

IN HG
VOLUME %
LB/LB-MOLE
IN H20".5
SQ FT
FT/MIN
FT/MIN
ACFM

DSCFM
WSCFM

7-8-86
0900
1337

16
0.78

29.43
108
-0.29
144
29.00

29.41
2.8
28.69
0.765
63.62
2590
2220
165,000
138,000
142,000

TEST NUMBER
2 3

7-9-86 7-10-86
0820 0830
1259 1312
16 16
0.78 0.78
29.43 29.34
108 108
-0.29 -0.29
139 150
29.00 29.00
29.41 29.32
2.1 2.0
28.77 28.78
0.932 0.841
63.62 63.62
3140 2860
2720 2430
199,000 182,000
169,000 151,000
173,000 154,000

AR m e AR o S S N S SN IS,
STANDARD CONDITIONS: 68 DEG F AND 29.92 IN HG
R A B A R S,

AVERAGE

144

2.3
28.75
0.846

2860
2460
182,000
153,000
156,000



Rouge Steel Co. - 'C' Coke Oven - Pushing Shed Baghouse

FILTERABLE PARTICULATE SAMPLING RESULTS

PHYSICAL DATA
DATE OF TEST
START TIME
FINISH TIME
NOZZLE DIAMETER

MEASURED DATA

METERED SAMPLE VOLUME
AVERAGE METER TEMPERATURE
METER CORRECTION FACTOR
AVE. ORIFICE PRESSURE DROP
VOLUME OF H20 CONDENSATE
WEIGHT OF H20 ADSORBED
TOTAL SAMPLE TIME

PROBE WASH WEIGHT

FILTER CATCH WEIGHT
WEIGHT OF COAL CHARGED
COAL TO COKE CONVERSION

CALCULATED DATA

METER SAM. VOL.-STD. COND.
TOTAL SAM. VOL.-CORR. STD.
TOTAL PARTICULATE WEIGHT
PART. CONC.-STACK COND.
PART. CONC.-DRY STD. COND.
PART. CONC.-WET STD. COND.
PARTICULATE FLOW RATE
WEIGHT OF COKE PUSHED
EMMISSIONS PER TON OF COKE
NOZZLE AREA

ISOKINETIC RATIO

TABLE NO. III

IN

DEG F
IN H20

GRAMS

MIN
GRAMS
GRAMS

CU FT
CU FT
GRAMS

GR/ACF

GR/DSCF
GR/WSCF

LB/HR
LB

LB/TON
sQ FT
%

7-8-86
0900
1337

0.250

23.414
82.6
1.0020
1.85
9.0

4.8
31.4
0.0239
0.0010
544,340
0.75

22.559
23.210
0.0249
0.0142
0.0170
0.0166
20.0
408,255
0.0514
0.000341
97.5

TEST NUMBER

2

7-9-86
0820
1259

0.250

29.079
75.3
1.0020
2.74
6.0
7.0
32.0
0.0221
0.0027
558,650
0.75

28.464
29.077
0.0248
0.0114
0.0134
0.0132
19.5
418,988
0.0495
0.000341
98.1

T e  E R B aa s o o
STANDARD CONDITIONS: 68 DEG F AND 29.92 IN HG
o o S N T e AR nanas st T S s

3

7-10-86
0830
1312

0.250

26.701
78.3
1.0020
2.28
5.0
6.1
32.0
0.0185
0.0018
551,520
0.75

25.879
26.403
0.0203
0.0101
0.0121
0.0119
15.7
413,640
0.0404
0.000341
99.7

AVERAGE

0.0119
0.0142
0.0139
18.4
413,628
0.0471 -



TABLE 1V
PROCESS OPERATING DATA
"C" COKE OVEN PUSHING SHED BAGHOUSE
JULY 8-10, 1986

OPERATING PARAMETERS UNITS l T-1 T-2 T-3
Number of Ovens Pushed 16 16 16
Total Weight Coal Charged Lbs 544,340 558,650 551,520
Total Weight Coke Pushed Lbs 408,255 418,988 413,640
Ratio of Coke Pushed to

Coal Charged .75 .75 .75




DISCUSSION

Three particulate tests were performed on the Pushing Shed Baghouse
Stack on three consecutive days. The emissions averaged .0471 pounds of
particulate per tons of coke pushed. Approximately 90% of the total
particulate weight was found in the probe and nozzle wash, and 10% was

captured on the filter.

The tests were performed during sixteen pushes using one traverse point
for each push. Sampling was performed isokinetically and continued for
two minutes after the beginning of each push. Sample volumes averaged
approximately 26 cubic feet due to the intermittent operation of the

process.

Opacity readings obtained during the three tests averaged less than

five percent, with zero opacity for most of the pushes.

All of the sampling train leak checks were within the 0.02 cfm
allowable 1limit, and isokinetic sampling ratios were within
90-110%. The only problem encountered during the three days of testing
was during the third test when the umbilical cord fell from its support
and jarred the sample box. A leak check was performed prior to sampling
the next point and the train proved to be leak-free. The air volume
allocated for the leak check was subtracted from the sample volume for

Test No. 3.



APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS



APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS

Figures 1 and 2 which follow show the locations of the sampling ports
and points for the "C" Coke Oven Pushing Shed Baghouse Stack. This
location is nearly seven duct diameters upstream and approximately 1.3
diameters downstream from the nearest flow disturbances as shown in

Figure 1.

Figure 2 shows the relative position of the sixteen sampling points
used for this survey. Sixteen points equals the number required for a
sampling location of this configuration according to the

September 30, 1983 Federal Register.

10
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APPENDIX B

SAMPLING PROGCEDURES

Three complete tests are run over a three day period. During each
test the following parameters are measured:

o  Exhaust gas velocity and flow

o  Exhaust gas temperature

0 Moisture content of exhaust gas

o Particulate flowrate

The sampling procedures used to measure the exhaust gas velocity and
particulate concentrations are consistent with EPA Test Methods 1, 2,
and 5.% Integrated Orsat measurements to determine excess air and dry

molecular weight of the stack gases are taken in accordance with EPA

Test Method 4.%

Sampling Train

The sampling train used in this survey appears in Figure 3. As shown,
the front half consists of a stainless steel nozzle and probe liner,
cyclone bypass, and a 110mm glass fiber filter. This portion of the

train is heated to a maximum temperature of 250°F + 25°F.

The condenser portion of the train consists of four plastic

"impingers", connected in series with Tygon tubing, placed in an ice

*CFR Part 60, Subpart A, Appendix A - Reference Methods
14
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bath. The first two contain 150 ml distilled water, the third is empty
and the fourth contains approximately 200 grams of preweighed silica

gel.

The dry, filtered exhaust gas exits the condenser section and goes to
the metering portion of the sampling train. This consists of a

leakless vacuum pump, dry gas meter and orifice.

Six thermocouples are located throughout the sampling train as shown in
Figure 3. They are connected to a multipoint potentiometer with
digital readout, mounted on the face of the meter box. Also on the
face of the box is a twin-tube manometer which is used in measuring

stack velocity pressures and orifice pressure differentials.

Particulate Sampling Procedures

1. Stack Gas Velocity and Flow
Stack gas velocity is measured with a calibrated S-type pitot tube
on the probe assembly. The stack temperature is monitored using a

thermocouple at the tip of the probe.

2. Particulate concentration
Particulate from the exhaust stream is captured in the front half
of the sampling train and the net gain of material is measured
gravimetrically after following a routine clean-up and evaporation

procedure.
16



gravimetrically after following a routine clean-up and evaporation

procedure.

Moisture Content

The moisture content of the exhaust gas is determined by measuring
the volume of the condensate in the first three "impingers" and the
weight gain of silica gel in the fourth. Results are calculated

based on condensate and gas volumes measured during the test.

17



APPENDIX C

ANALYTICAL PROCEDURES

18



ROUGE STEEL COMPANY
"C" COKE OVEN PUSHING SHED BAGHOUSE
PARTICULATE COMPLIANCE SURVEY

JULY 8-10, 1986

Conducted by

STATIONARY SOURCE ENVIRONMENTAL CONTROL OFFICE
Survey & Compliance Assurance

SURVEY CONDUCTED BY: REPORT PREPARED BY:

7 il 7 A utee/

T. A. DeWulf ~ T. A. DeWulf //

=]

J. M. Miller

5P Vo

D. P. Stangis

CONCUR :

D oo e

D. S. Wood //;)( M. Reinke, Manager



IT1.
IIT.
Iv.

HIIOHMmBOUaw>

IT.
IIT1.
Iv.

W N

ROUGE STEEL COMPANY
"C" COKE OVEN PUSHING SHED BAGHOUSE
PARTICULATE COMPLIANCE SURVEY

Subjects
PROCBES ioN
STy DUSCRIPTION. ... ([T 0TI
RESULS L
DTSCUsaton. s
PRSCUSSTON. s
List of Appendices
Location of Sampling Ports and Points....... ... ... .. ..
ey oy B Procedures. .. T
Prory meal Brocedures....... [
Proceso ea Sheets. ... L T
Process Operating Parameters Data Sheets...... . . . .. "
Laboratory Data Sheets. ...l
Sample peremtations. L
Equipment catibration.. .. I
PPactty Data Sheets...... . Il
List of Tables
Summary of Results - Particulate/Flow Data.......... ... ..
Stack Gas Velocity and Flow Results...... ... ... .. "
Particulate Sampling Results...... . [ [ /[Tt
Process Operating Data.......... [l
List of Figures
Schematic of Pushing Shed Baghouse and Port Location.. ., ..

Sampling Point Location
Particulate Sampling Tr

Table of Contents

“ ..

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

18
21
35
41
43
48
52

NP w

11
12
15



INTRODUCTION

Three tests for particulate emissions and opacity were performed at the
"C" Coke Oven Pushing Shed Baghouse Stack on July 8-10, 1986. The
survey was conducted to fulfill requirements of operating condition 2¢
of Installation Permit No. C-6562 issued to Rouge Steel Company on

December 10, 1984. Results of the test program are included herein.

The survey was performed by the Ford Motor Company Stationary Source
Environmental Control Office. Opacity readings were made by
Messrs. D. O'Connor and R. Dawson of Rouge Steel. The test was
witnessed by Messrs. S. Drielick and R. Niemi from the Wayne County

APCD.

All testing was performed during active periods when ovens in the
battery were being pushed. Included with the report are test data and

operating data pertaining to each test.



I1.

PROCESS DESCRIPTION

Coking is a process by which coal is destructively distilled in a
reducing atmosphere to produce a relatively nonvolatile coke residue
and a volatile gas byproduct. The emissions from the coke oven push
are collected in the shed and the dust laden gas is ducted to the
collector inlet. As the gas stream enters the control system it is
deflected by a baffle plate and the flow is distributed around the
baffle to the exterior surface of the filter bags. Clean filtered gas
continues through the filter bags, through the clean air plenum, and

exits the dust collector to the stack.

The Rouge Steel Company uses a Flakt Norfelt, Model 6NF 378-12, Fabric
Filter Dust Collector on the Pushing Shed Baghouse. Refer to Figure

No. 1 in Appendix A for a schematic of the complete control system.



ITII. SUMMARY

Results from this survey are summarized below in Table I. The table

includes stack emission results and operating data obtained during test

periods.
TABLE I
SUMMARY OF RESULTS
"C" COKE OVEN PUSHING SHED BAGHOUSE
PARTICULATE COMPLIANCE SURVEY
JULY 8-10, 1986
Units T-1 T-2 T-3 Avg.
Particulate
Emissions *
Concentration lbs/ton .0514 .0495 .0404 L0471
Flowrate lbs/hr 20.0 19.5 15.7 18.4
Stack Gas
Flowrate *
Actual Conditions ACFM 165,000}199,000[182000 |182,000
Standard Conditions SCFM,, 142,0001173,000{154,000]156,000
Stack Temperature Of 149 139 150 144

* Particulate Emissions and Stack Gas Flowrates represent conditions
which exist during the brief periods when the ovens are pushed. They
should not be interpreted as continuous emission rates from the stack.



Iv. RESULTS

The individual test results from this survey are presented in the

tables which follow. The tables are listed below by title.

TABLE NO. TITLE
11 Stack Gas Velocity and Flow Results
I11 Particulate Sampling Results
Iv Process Operating Data



Rouge Steel Co. - 'C' Ccoke Oven - Pushing Shed Baghouse

STACK GAS VELOCITY AND FLOW RESULTS

PHYSICAL DATA

DATE OF TEST

START TIME

FINISH TIME

NUMBER OF TRAVERSE POINTS
PITOT TUBE COEFFICIENT

MEASURED DATA
BAROMETRIC PRESSURE
STACK DIAMETER

STACK STATIC PRESSURE
STACK GAS TEMPERATURE
MOLECULAR WEIGHT DRY

CALCULATED DATA

STACK GAS PRESSURE
MOISTURE

WET MOLECULAR WEIGHT

AV. SQRT. OF VEL. PRESS.
STACK CROSS SEC. AREA
STACK GAS VEL.-STK. COND.
STACK GAS VEL.-STD. COND.
STACK GAS FLOW-STK. COND.
STACK GAS FLOW-DRY COND.
STACK GAS FLOW-WET COND.

TABLE NO. II

IN HG
IN

IN H20
DEG F
LB/LB-MOLE

IN HG
VOLUME %
LB/LB-MOLE
IN H20".5
sQ FT
FI/MIN
FT/MIN
ACPM
DSCFM
WSCFM

7-8-86
0900
1337

16
0.78

29.43
108
-0.29
144
29.00

29.41
2.8
28.69
0.765
63.62
2590
2220
165,000
138,000
142,000

TEST NUMBER

2

7-9-86
0820
1259

16
0.78

29.43
108
-0.29
139
29.00

29.41
2.1
28.77
0.932
63.62
3140
2720
199,000
169,000
173,000

FuTTTTeTTserrrwwwwEee R EETEEREL LSS LSS LSS G LA

68 DEG F AND 29.92 IN HG
O o

STANDARD CONDITIONS:

7-10-86
0830
1312

16
0.78

29.34
108
-0.29
150
29.00

29.32
2.0
28.78
0.841
63.62
2860
2430
182,000
151,000
154,000

AVERAGE

144

2.3
28.75
0.846

2860
2460
182,000
153,000
156,000



TABLE NO. III

Rouge Steel Co. - 'C' Coke oven =

FILTERABLE PARTICULATE SAMP

LING RESULTS

pushing Shed Baghouse

TEST NUMBER

1 2
PHYSICAL DATA

DATE OF TEST 7-8-86 7-9-86
START TIME 0900 0820
FINISH TIME 1337 1259
NOZZLE DIAMETER IN 0.250 0.250
MEASURED DATA

METERED SAMPLE VOLUME cU FT 23.414 29.079
AVERAGE METER TEMPERATURE DEG F 82.6 75.3
METER CORRECTION FACTOR 1.0020 1.0020
AVE. ORIFICE PRESSURE DROP IN H20 1.85 2.74
VOLUME OF H20 CONDENSATE ML 9.0 6.0
WEIGHT OF H20 ADSORBED GRAMS 4.8 7.0
TOTAL SAMPLE TIME MIN 31.4 32.0
PROBE WASH WEIGHT GRAMS 0.0239 0.0221
FILTER CATCH WEIGHT GRAMS 0.0010 0.0027
WEIGHT OF COAL CHARGED 1B 544,340 558,650
COAL TO COKE CONVERSION 0.75 0.75
CALCULATED DATA

METER SAM. VOL.-STD. COND. cu FT 22.559 28.464
TOTAL SAM. VOL.-CORR. STD. CU FT 23.210 29.077
TOTAL PARTICULATE WEIGHT GRAMS 0.0249 0.0248
PART. CONC.-STACK COND. GR/ACF 0.0142 0.0114
PART. CONC.-DRY STD. COND. GR/DSCF 0.0170 0.0134
PART. CONC.-WET STD. COND. GR/WSCF 0.0166 0.0132
PARTICULATE FLOW RATE LB/HR 20.0 19.5
WEIGHT OF COKE PUSHED LB 408,255 418,988
EMMISSIONS PER TON OF COKE LB/TON 0.0514 0.0495
NOZZLE AREA sQ FT  0.000341 0.000341
1SOKINETIC RATIO $ 97.5 98.1
+++++++++++++++++++++%##%### ++ +44++++++ $4++++
STANDARD CONDITIONS: 68 DEG F AND 29.92 N HG
++#4#+%%%4%%#%4%%%##+++++++++++ e R ARAN

3

7-10-86
0830
1312

0.250

26.701
78.3
1.0020
2.28
5.0
6.1
32.0
0.0185
0.0018
551,520
0.75

25.879
26.403
0.0203
0.0101
0.0121
0.0119
15.7
413,640
0.0404
0.000341
99.7

AVERAGE

0.0119
0.0142
0.0139
18.4
413,628
0.0471



TABLE 1V
PROCESS OPERATING DATA
sC" COKE OVEN PUSHING SHED BAGHOUSE
JULY 8-10, 1986

OPERATING PARAMETERS UNITS T-1 T-2 T-3
Number of Ovens Pushed 16 16 16
Total Weight Coal Charged Lbs 544,340 558,650 551,520
Total Weight Coke Pushed Lbs 408,255 418,988 413,640
Ratio of Coke Pushed to

Coal Charged .75 .75 .75




DISCUSSION

Three particulate tests were performed on the Pushing Shed Baghouse
Stack on three consecutive days. The emissions averaged .0471 pounds of
particulate per tons of coke pushed. Approximately 90% of the total
particulate weight was found in the probe and nozzle wash, and 10% was

captured on the filter.

The tests were performed during sixteen pushes using one traverse point
for each push. Sampling was performed isokinetically and continued for
two minutes after the beginning of each push. Sample volumes averaged
approximately 26 cubic feet due to the intermittent operation of the

process.

Opacity readings obtained during the three tests averaged less than

five percent, with zero opacity for most of the pushes.

All of the sampling train leak checks were within the 0.02 cfm
allowable limit, and isokinetic sampling ratios were within
90-110%. The only problem encountered during the three days of testing
was during the third test when the umbilical cord fell from its support
and jarred the sample box. A leak check was performed prior to sampling
the next point and the train proved to be leak-free. The air volume
allocated for the leak check was subtracted from the sample volume for

Test No. 3.



APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS



APPENDIX A

LOCATION OF SAMPLING PORTS AND POINTS

Figures 1 and 2 which follow show the locations of the sampling ports
and points for the "C" Coke Oven Pushing Shed Baghouse Stack. This
location is nearly seven duct diameters upstream and approximately 1.3
diameters downstream from the nearest flow disturbances as shown in

Figure 1.

Figure 2 shows the relative position of the sixteen sampling points
used for this survey. Sixteen points equals the number required for a
sampling location of this configuration according to the

September 30, 1983 Federal Register.

10



T T v HON3ND E\

AVAYAYAYAYA .

\

3snOHOvVE T3HS ONIHSNd

14 09

ANYAWOD 133LS 3oN0d

NDILYO07 L¥d0d

[]
O

12 3snOHOvE d3HS ONIHSNd
T'ON 33N914




2/1 v01
875 96
/8
871 €4
872 bE
12
8/ 11
/1 €

-y M T N B N ©

oM 3038 'ON 3}UIOd 9SU3ADVU]
WoJg 8duvysig

340d 3S3M

3.40d
U3Nos

801 = 4a3auwol]
ELERS

sjuiod Bundwog O UOI3VO0T
2 a4nbi4

12



APPENDIX B

SAMPLING PROCEDURES

13



APPENDIX B

SAMPLING PROCEDURES

Three complete tests are Tun over a three day period. During each
test the following parameters are measured:

o Exhaust gas velocity and flow

o Exhaust gas temperature

o Moisture content of exhaust gas

o Particulate flowrate

The sampling procedures used to measure the exhaust gas velocity and
particulate concentrations are consistent with EPA Test Methods 1, 2,
and 5.% Integrated Orsat measurements to determine excess air and dry
molecular weight of the stack gases are taken in accordance with EPA

Test Method 4.*

Sampling Train

The sampling train used in this survey appears in Figure 3. As shown,
the front half consists of a stainless steel nozzle and probe liner,
cyclone bypass, and a 110mm glass fiber filter. This portion of the

train is heated to a maximum temperature of 250°F + 25°F.

The condenser portion of the train consists of four plastic

"impingers", connected in series with Tygon tubing, placed in an ice

*GFR Part 60, Subpart A, Appendix A - Reference Methods
14
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bath. The first two contain 150 ml distilled water, the third is empty
and the fourth contains approximately 200 grams of preweighed silica

gel.

The dry, filtered exhaust gas exits the condenser section and goes to
the metering portion of the sampling train. This consists of a

leakless vacuum pump, dry gas meter and orifice.

Six thermocouples are located throughout the sampling train as shown in
Figure 3. They are connected to a multipoint potentiometer with
digital readout, mounted on the face of the meter box. Also on the
face of the box 1s a twin-tube manometer which is used in measuring

stack velocity pressures and orifice pressure differentials.

Particulate Sampling Procedures

1. Stack Gas Velocity and Flow

Stack gas velocity is measured with a calibrated S-type pitot tube
on the probe assembly. The stack temperature is monitored using a

thermocouple at the tip of the probe.

9. Particulate concentration
particulate from the exhaust stream is captured in the front half
of the sampling train and the net gain of material is measured
gravimetrically after following a routine clean-up and evaporation

procedure.
16



gravimetrically after following a routine clean-up and evaporation

procedure.

Moisture Content

The moisture content of the exhaust gas is determined by measuring
the volume of the condensate in the first three "impingers" and the
weight gain of silica gel in the fourth. Results are calculated

based on condensate and gas volumes measured during the test.

17
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APPENDIX C

ANALYTICAL PROCEDURES

Field Procedures

At the completion of each test the nozzle and probe liner are washed
with known gquantities of acetone into a clean, appropriately labeled
sample bottle. The filter holder, cyclone bypass and flask from each
test are capped with rubber stoppers in the field and placed in a

protective glassware box for shipment to our laboratory.
All impinger liquids are measured for total volume after each test and
then discarded. Silica gel is removed from the fourth impinger and

placed in its original container for transport.

A blank acetone sample is collected at the site and returned to the

laboratory for processing with survey samples.

Laboratory Procedures

1. Particulate Concentration

In the laboratory, the acetone rinse from the sampling train nozzle
and probe wash is placed in a tared evaporating dish. Added to
this are acetone rinses from the corresponding cyclone bypass and

front filter half from the train.

19



Dish contents are evaporated to dryness over a water bath maintained
at 130°F, desiccated to constant weight at room temperature, and

weighed on a Torbal analytical balance with a sensitivity of 0.1

mg.

The glass fiber filter from each test is removed from its holder
and transferred to its original aluminum foil envelope. The filter
is oven-dried for two hours at 105°C, placed in a desiccator

overnight and weighed on a Torbal balance.

The weight gains of the acetone rinse and filter are added and

reported as particulate catch.

2. Moisture Content

The silica gel from the fourth impinger is weighed on an analytical
balance having a sensitivity of 0.1 gram. The resulting weight
gain is converted to volume and added to the volumes of water
condensate measured in the impingers after each test in order to

determine the moisture content of the exhaust gas.

20
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KouGeE STEEL

Company

PUSHING SHED BasgrnouSt STk
T CORE CVEN RATTERY
EMission ComPLirapCE TEST

TEST NoO. |

JulLy 8, 1986

Pusu  o©OVEN PusSH CHARGE CoxXiNe  CRARGE
NO. NO.  TimE TIME TIE WEIeHT (Ux)
i B-% 040cC 1427 |&:33 33 Goo
2 -8 0418 1454 1819 33, 5¢co
3 A-1O0  C4954 I5¢g i&: 46 33 560
“+ B-10 1018 LA 1T-5¢c 33,040
5 C-10 1028 ile 3% i7:50 33, 7¢C
o A-1R 1038 51 I 7:47 33,740
7 B-12 1048 1705 17:43 33,52C
g C-12 056 WL | 7-24 33, L&
4 A-14 jfog 1135 I7:33  33,80C
I8 R-14 1204 1756 |18:086 34,460
H C-4 1T 1812 15 33, 580
12 R-ilp 1253 182s 18:27 34,840
13 B-1kb 13072 842 18:20 34,840
14 C-lb 1312 1855 18:17 34,620
15 A-18 1323 1§04 B:4 349¢C
il B-1§ 1333 920 1g:13 34, 780
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244 Rouse StesiL Company
_"C'_PusHiNG SHED BARGHOUSE STRCK
PARTICULATE COMPLIANCE TEST
S Ry 8-10,98 209000
3,4y TNITIAL (6m) FiNAL WEIGHT (6 MeT
- S aat 2 WE T ' m) 1 earn
iy g I 2 AV6 | 2 Ave | 6ms)
1|D fz.ooo‘l 2.0008 | 2.0008 | 2.0017 | 10018 | 2.00i8 |0 o0oi0
2| |197180 | 197183 [1.9182 |1.980q | 19809 |1.9809 |o.con
r
IIF e 119866 [1.9868 | 19867 | 1988« | 19886 |1.9885 |o.co
4 | -~
g' N
S LT [P2lies une Lizs.ed @5 et |i2s.886 | 1250886 |125.1886 [0.02139
A LlefLlrsagas |39.8e7 139860 0 |139.6837 |139.8831 | 139.8831|0.022
N
A3 1ML |uw.ois. | tttoms | 1e.085 | 16.030a|1e.03110 | 1160310 |0.0/85
AE
Hou|35 ek 123,542 Li23.5990 |r235980 123599/ 123,546 | 23.5ua1 | o.0000
O O D I B | i N
I ) i A R L
» I | _
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SAMPLE CALCULATIONS

GAS FLOW ANALYSIS
TEST NUMBER 1

MEASURED DATA

STACK DIAMETER DS 108.0 IN

STACK GAS TEMPERATURE TS 144 DEG F
STACK STATIC PRESSURE PSP -0.29 IN H20
BAROMETRIC PRESSURE PBAR 29.43 IN HG
PITOT TUBE COEFFICIENT CcP 0.78

AVE. SQRT. OF VELOCITY PRESS. DELPV 0.765 IN H20".5
METERED SAMPLE VOLUME VM 23.414  ACT CU FT
METER CORRECTION FACTOR DGMCF 1.0020

AVERAGE METER TEMPERATURE ™ 82.6 DEG F
AVERAGE ORIFICE PRESSURE DROP DELH 1.85 IN H20
VOLUME OF H20 CONDENSATE VI ‘ 9.0 ML
WEIGHT OF H20 ADSORBED VSG 4.8  GRAMS
MOLECULAR WT. OF DRY EX. GAS MWD 29.00 LB/LB-MOLE

SAMPLE CALCULATIONS

YMSTD = 17.647 * VM * (PBAR + DELH/13.6)/(TM + 460) * DGMCF
UMSTD = 17.647 * 23.414 * (29.43 + 1.85/13.6)/( 82.6+460)*1.0020
VMSTD = 22.559 CU FT

VOLUME OF WATER VAPOR CONDENSED - STANDARD CONDITIONS VWSTD
VWSTD = .0472 * (VI + VSG)

VWSTD = .0472 * ( 9.0 + 4.8)

VWSTD = 0.651 CU FT

TOTAL SAMPLE VOLUME (CORRECTED) AT STANDARD CONDITIONS VTSTD
VTSTD = VMSTD + VWSTD

VTSTD = 22.559 + 0.651

VISTD = 23.210 CU FT

PERCENT MOISTURE IN EXHAUST GAS M

M = 100 * VWSTD / VTSTD
M = 100 * 0.651/ 23.210
$M = 2.8 %
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GAS FLOW CALCULATIONS

MOLECULAR WEIGHT OF WET EXHAUST GAS MWW
MWW - (MWD/100) =* (100-8M) + 0.18 * sM

MWW = (29.00/100 ) * (100 - 2.8) +0.18 *x 2.8

MWW = 28.69 LB/LB-MOLE

STACK GAS PRESSURE PS
PS = PBAR + (PSP / 13.6)

PS = 29.43 + (-.29 / 13.6)

PS = 29.41 1IN HG

STACK GAS VELOCITY AT STACK CONDITIONS Vs
VS = 5128.8 * CP * DELPV * SQRT((TS + 460)/(PS * MWW))

VS = 5128.8 * 0.78 * 0.765*SQRT( ( 144+460)/(29.41 * 28.69))

VS = 2591 FT/MIN

STACK GAS VELOCITY AT STANDARD CONDITIONS VSTD
VSID = 17.647 * VS * PS / ( TS + 460 )

VSTD = 17.647% 2591 * 29.41/( ( 144 + 460 )

VSTD = 2224 FT/MIN

STACK AREA - ROUND AS
AS = PI * (DS"2)/4/12"2

-AS = 3.1417 *( 108"2)/4/144

AS = 63.62 SQ FT

STACK GAS FLOW AT STACK CONDITIONS Qs

QS = 2591 * 63.62
QS = 164,820 ACFM

STACK GAS FLOW AT WET STANDARD CONDITIONS QWSTD

QWSTD = VSTD * AS
QWSTD = 2224 * 63,62
QWSTD = 141,516 WSCFM

STACK GAS FLOW AT DRY STANDARD CONDITIONS QDSTD

QDSTD = QWSTD * (1 - ($M/100))
QDSTD = 141,516 * (1 - 2.81/100))
QDSTD = 137,545 DSCFM
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SAMPLE CALCULATIONS

PARTICUIJHHB.HNALYSIS

TEST NUMBER 1

METERED SAMPLE VOLUME M
METER CORRECTION FACTOR DGMCF
AVERAGE METER TEMPERATURE ™
AVERAGE ORIFICE PRESSURE DROP DELH

VOLUME OF H20 CONDENSATE Vi

WEIGHT OF H20 ADSORBED vSG
NOZZLE DIAMETER DN
TOTAL SAMPLE TIME THETA
WEIGHT OF PROBE CATCH WPROBE
WEIGHT OF FILTER CATCH WF
WEIGHT OF COAL CHARGED COAL
COAL TO COKE CONVERSION CONV

YMSTD = 17.647 * VM *

VMSTD = 22.559 CU FT

VOLUME OF WATER VAPOR CONDENSED - STANDARD CONDITIONS

460) * DGMCF
( 82.6+460)*1.0020

(PBAR + DELH/13.6)/(TM +
YMSTD = 17.647 * 23.414 * (29.43 + 1.85/13.6)/

23.414
1.0020
82.6
1.85
9.0
4.8
0.2500
31.
0.0239
0.0010
544,340
0.75

ACT CU FT

DEG F
IN H20

GRAMS
IN
MIN
GRAMS
GRAMS

VWSTD = .0472 * (VI + VSG
YWSTD = .0472 * (9.0 +
VWSTD = 0.651 CU FT

VTSTD = VMSTD + YWSTD

yTSTD = 22.559 + 0.651
yISTD = 23.210 CU FT
NOZZLE AREA

AN = P1 * (DN"2)/4/12°2
AN = 3.1417 * ( 0.2500%2) /4/14b
AN = 0.0003409 SQ FT
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PARTICULATE CALCULATIONS

ISOKINETIC RATIO I
I = 100 * VTSTD / (THETA * AN * VSTD)

I = 100 * 23.210 / ( 31 * 0.000341 * 2224)

I =-97.5%

TOTAL WEIGHT OF PARTICULATE MATTER COLLECTED WPT
WPT = WPROBE + WF

WPT = 0.0239 + 0.0010

WPT = 0.0249 GRAMS

PARTICULATE CONCENTRATION AT STACK CONDITIONS CSTK
CSTK = 15.43 * 17.647 * PS * WPT/(VSTD * (TS+460))

CSTK = 15.43 * 17.647 * 29.41 * 0.0249 /( 2224 * ( 144 + 460))

CSTK = 0.0142 GR/ACF

PARTICULATE CONCENTRATION AT DRY STANDARD CONDITIONS CDSTD
CDSTD = 15.43 * WPT / VMSTD

CDSTD = 15.43 * 0.0249/ 22.559

CDSTD = 0.0170 GR/DSCF

PARTICULATE CONCENTRATION AT WET STANDARD CONDITIONS WCSTD
WCSTD = 15.43 * WPT / VISTD

WCSTD = 15.43 * 0.025/ 23.210

WCSTD = 0.0166 GR/WSCF

PARTICULATE FLOW RATE WR
WR = 0.132 * WPT * QWSTD / VISTD

WR = 0.132 * 0.025 * 141,516 / 23.210

WR = 20.04 LB/HR

WEIGHT OF COKE PUSHED COKE
COKE = CONV * COAL

COKE = 0.75 * 544,340

COKE = 408,255 LB

EMMISIONS PER TON OF COKE PUSHED CTON

CTON = (2000/60) * WR * THETA / COKE
CTON = (2000/60) * 20.04 * 31 / 408,255
CTON = 0.0514 LB/TON
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!!!. 4
O
. SSFCU METER HOX NO. ®© CALIBKATION DATA

[

DATH :6-4-B6 : ¢Th. MFTFR NO.: 9146592
INTTIALS : D&M BOX-MFTER NO.: 716581
BAR  PRESS.: 29.42 NO. OF TRIALS: 9

TRIAL TIMF ETANDARD WFTER DATA (CORR. FACTOR 1.003%
TEMP DFL P START FINISH NET voL .STP CORR.VOL
NO. MIN. DG F IN.H20 CU.FT. Cu.FT. CU.FT. &CF. SCF

2 14.0 76.0 -0.240 508.762 S15.610 &.848

[
8
8
H] 10.06 76.0 -0.330 533.418 540.220 6.802 6.583
7
7

b.606
6 1p.0 ?6.0 -0.330 540.220 S547.6156 7.3%96 158 7.1R3
7 19.0 76.0 ~-0.380 547.616 555.523 7.907 . 652 7.678

D
(L)
>

76.0 -0.440 555.523 559.955 4.432 A.288 4.303

9 5.0 76.0 ~-0.010 £5¢.955 564.782 4,827 A.670 4, LR6

TRINL METFR BOX DATA :
T-IN T-0OUT DEL P START FINISH STP VL. DELTA CORR.
ND. DG F DGF IN.H2D CU.FT. CU.FT. SCF H DEL .H

&
2 83.7 88.7 0.750 48.804 55.747 6.664 1.78 1.79
3 8.0 83.0 1.000 55.747 64.412 B8.274 1.76 1.76
4 91.7 B6.0 1.250 64.412 73.914 9.024 1.84 1.84
S $3.3 88.0 1.500 73.914 80.6871 6.590 1.84 1.83
""" K-~ 9470 "‘av.v——"t.')sn*m—‘srrs?' 24m7--1.81 1.807° "7
7 §5.0 89.0 2.000 BB8.437 96.524 7.653 1.81 1.8D
8 96.0 90.0 2.500 96.524 101.043 4.276 1.81 1.79

9 94.3 90.7 2.000 101.043 105.965 4.660 1.83 1.8)

AVFRAGE METER CORRECTION FACTOR: 1.0020
AVFRAGE CORRECTED CALIBRATION CONSTANT (DELTA H} 1.80

”~

CALTBRATION EQUATIONS:

CORRFCTED METER VOLUME (SCF) =
(CU.FT.)#(52B/(METER TEMP + 460) )% ((PBAR+(DELTA P/13.6))729.92)

CALIBRATION CONSTANT (DELTA H)=

0.03175#DELTA P4PBAK/ (RETFR TEMP QUT+4b60)»
(C(METER TEMP ﬁUE#460)lTIHF/(CU.F1.i(PBARODELTh P/13.6)))082.0)

#unFDOTNOTE: STANDARD CONDITIONS (STP):
29.92 IN. HC. AND 328 DEGREES RANKINE. #»%
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FORS MOTOR COMPANY

STATIONARY SOURCE ENVIRONYENTAL COSTROL
FORD WIKD TURNEL - PITOT TUEE CALIBRATION

INITIALS prost 10,20 ~ ProBE it b —2Y-F6
) TIU ¥II01 “CTTYIE FIT0T Es
SThE op | VED || Teize | oy VEp 1P Febomy| REA
32 |.ypdll 7re | 3¢ l.ge0ll .2F
.22 19¢qll “/ie} 37 | cOF .27
o2 lgeall g 1.32 L-eo8ll .92
3 l.ays i qeqll /o lzsslssell .78
wi T 9 |ysell /2 |.3¢ Leeell .24
lasslyeqll /2 1.3¢ lpooll.-77
[.aal.4eall /2 |.3¢slcodll - 7P
.aislyeyll S/ |.37 Leopll .76
s . 7e4ll S/p |.3¢sl.604l) . 77
395 1. ?/ic 1.3 19941l .I¥
1.22 Leiel] 2/e | .£31.999 )
1325 | 74 1.62sl.9911 .17
N 3% el /2 l.ea |28l .28
Pz 39 L.eiell /2 Lgisloggll .29
325 .(nj,_rt_’j; casloedll 1€
35 1l S/e .62 L2214l I8
2¢ Lertll S/ 1. g2l 9F
. 375 1.6} s/e |.¢15l.7284]l . 2€
1.S651.2 )i 1.93 L9e4ll .2
59 1.25Sll Yielq2sl.9ed| . 28M -
rcn 59 lLassll Vrel.93 19641 -2F -
o 1.8 t.oyggll 'a 1.925).9¢6 218
1.seslasall '/a 193 1 %4 .28
.S6Ss 1.9s2ll #/a 1.9251.942 k)
[.ses Lasal] S/z Loy L.920l) .28
St 1.7 Sle el .22
568 ). S/t 967) -F&°
" ¢
} F AL i \ ¥ £I72F ¥
SFIED <2 } ! |/ < ]g_‘;g ,»Cl;
20n 92 1.2 1.22.1 &In
peogee. 108 1.2 L.2& i
H)CH AT 128198 +¥—=—
averace. 1.8 |28 1.9 % 7%
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Visible Emissions Evaluation Form

(USEPA R@ON V)

START: _ 4% amd‘(_}n_

/
FACILIYY : __C;\_&ﬁ_ﬂz%é«i@{ﬂgl DATE: —~ 7/{/ /_ Zé
, LY/ R/

OBSERVER.

FINISH ° cis_]_ am_Ypm— wlO 15 30‘45 REMARKS Lm o5 [45 REMARKS
Source % o ‘
i 3
2 32
Observation Point: N0uth J 3
~ )4 £ 4 34
ﬂ11 cs¥e Ouenluh : S 35
distance from; {00 )45 6 36
direction from; 7 37
source height; 8 38
| 39
o |
wind direction .§E. ........... 1 '
wind speed i Mg ... 12 Ja2
sky condition ..Jwerlant .. ... 13 E
background  ................... 14 l“
amb, temp. °F c.uueeeneinann- s las
rel. hum. R e 16 ]‘6
color of emissSioNS ccccecccccnn- 17 ‘47
118 lolo cq P8
others — o e 190 iplolv lag
_____________________ 20{ 0
_______________ 21 Is1
S, E:
______________________ 23 53
24 b4
Romark® — - o oo e eem e 25 ol U]0 O,Bﬂ@
____________________ 26 {l=17?
______________________ 27| sB 7112
_____________________ 28
_______________________ 29 b9

Observers Signature_ M mmcm—————— Last Cert.Date . ..cccccc---



Visible Emissions Evaluation Form

(USEPA @N V)
A
1
FACILITY - & e fShe & DATE: -’FZ L
/ OBSERVER: __ \
START : (82 amPom_ .
FINISH © am—_pm__ N1 O 1530|145 |remarns Juin} O {15 REMARKS
Source 0 30]g{0}g
| 31
2 32
Observation Point ; oY1) 3
acf = Apgopy Lrom she | 4 34
/bb ) ) 35
distance from; JZEJ2R 6 36
direction from; 7 37
source height; 8 | 38
9 . 391 D[ 0]5} -
10 1 40| ~ ol D
wind direction -_\_3:6 ........... nj 4l
wind speed  ___§_ Mph ____. 12 A2
sky condition ... Ditvc¢ert. ... 13 3
background ... __ ... _____.. 14 ]‘4
amb. temp. °F ...._... € T L Ja5
rebhum. B .. ... 16 e
color of emissions . ... ... .__. 17 I“
I8 jas
others oo 1[0 )0 Ip [ <@ s
_____________________ 20000100 R-10 010100
_____________________ 2| S1}g|Dio o)
e 22 Is2
_____________________ 23 53
24 54
Remarks; _ ____________. —. |25 55
____________________ 26 561
_____________________ 27| sk 7 v
_____________________ 28 58/ 1 10 | C-1d
_______________________ 20[0 [0 [0]([€9 c-1ap9lO]0 ag@
Observers Signature_ _ _ _ __ ___ _____ Last Cert.Date ............




Visible Emissions Evaluation Form

(USEPA REE V)

FaciLiTy : _C - Beag o / V4 DATE:
/o OBSERVER: s NALIn
START 1 am L pm_ ,
FINISH ° am_pm__ Lm 0 |i5 30145 REMARKS w0 HS REMARKS
Source o Kati
| 31
2 32,
Observation Point: 3
4 34
5 35
distance from; 6 36
direction from; 7 ' 37
source height; 8 3o, 138
9 #@«%
100 0irlo(y R-n1
wind direction ___._.______.__. 1o iigll 4
wind speed _____.______.___. 12 |22
sky condition .................. 13 I‘ 3
background ........._-.,,,,,_i“ ]‘4
amb. temp. °F ... % L ]‘5
rel. hum. A e Jie PG
color of emissions ......_._._.. 17 Jf"
18 s
other; _ _ _ __ o0 ___ 19 ]59
_____________________ 20
___________________ 21 51
R T 52
_____________________ 23 Is3
124 |
Remarks; _ _ ___________._ §s Jss
____________________ 26
______________________ 27| Sp 7
e 28
_______________________ 29 b




s initetadss. S8
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s oA o

o, o s

‘l

- —amas e

Visible Emissions Evaluation Form
(USEPA REGION V)

W.C.A.P.C
OPERATION

‘D,

CERTIFIWCATE - oF -

STALK TEST

FACILITY "C” CcokE BATTERY

- DATE: 1-R-%6

OBSERVER: D:A. Q- cod
START: __12:00 am_pmX
FINISH . __12: S am__pmX. w0 |15 3045 P O }i5 ;80145 |ewr "
Source’ DUSH - CONTROL 0 13:0
BAGHOUSE  STACK, | - B
2 32
Observation Point: west swél3 33
OF__ COKE OVved LAR 4 4
S o 35
distance from; _om 6o 36
direction from; Souln 700 -4 B7
source height; 8 38
9 9
{0
wind direction --.5.\.—= ........... 1 ‘4‘
wind speed - T - )¢ . MU 12 w2
sky condition _PNEREAST ... 13 43
background  .GREY. Y A L a4
amb. temp. °F -3 leeeeeononn 1S 1S
rel. hum. /S L 16 I‘G
color of emissi‘ons ............. \7 1‘7
8 oo
Other: - o o mmemmmmmmm == 19|00 QS 9
_____________________ 200/0|0 4
__________________ 21 Isi
_________________________ 22 b2
_____________________ 23 | 2
24 | T [a] o] -\
RemarkS; _ o —cememm===="""" 25 olo0lo
____________________ 26
_____________________ 27|56 7
_____________________ 28 158
_______________________ 29 Bo
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Visible Emissions Evaluation Form

(USEPA
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