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Envirotech Hooded Quench Car No.

File 50.74

Compliance Tests of the
107
Operated on the

Number 20 Coke Battery

Located at the

United States Steel Clairton Works

INTRODUCTION

This report
Technology, Inc.
Corporation (ussC)
Envirotech Hooded
20
purposes of these

covers
(APT) in cooperation with United &States
and Envirotech Corporation (EVT)
Quench Car No.
coke batteries jocated at the USSC's Clairton Cokeworks.
tests

test work performed by Air Pollution

Steel
on the
operating on the No.
The
the particulate and

107 (HQC)

were to measure

visible emissions from the HQC.

The EVT HQC

operations.
components.

1.

draft

system
remove particulates from the hot gases
The basic HQC System consists of three najor

A self propelled Control Car,
draft and gas cleaning equipment.
Aeronetics Hot Water
required
inlet and the fine water

designed to
during

is capture and

coke-pushing

which houses all induced
This car carries the
Scrubber that provides both the
capture the gases at the system
drops required to collect

to

particulates jn the gas stream during the scrubbing
process. ‘

2. A One-Spot Hooded Quench Car, which consists of a
tilting coke box covered by a fixed hood to contain the
gases so that they can be drawn into and through
the control car for cleaning. The hood encloses
the quench car on three sides and the top, with the
side facing the ovens open to receive the coke pushed.

3. Minor modifications, as required, to the existing coke

quide to prev
during the

opening.

push.”™”

ent gases from escaping to
_ coke push.
the coke quide on both sides

the atmosphere
Wings are added to the face of
the coke discharge

The wings align with the open face of the
quench car hood when the car is

positioned

The Aeronetics hot water scrubber, considered the "heart" of

the system,
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incorporates a
which water is ejected to

two-phase adjustible jet nozzle in
pecrform the dual functions of gas
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movement and gas scrubbing. The water/vapor combination in the
scrubber is referred to as a two-phase phenomenon.

The Aeronetics scrubber directs pressurized hot water to
provide the energy for moving large quantities of gas through the
scrubbing system. The nozzle's Jjet ejector effect transfers
momentum from the liguid to the gas. Additionally, the jet
nozzle atomizes the liquid and accelerates it to velocities
of more than 1,000 feet per second, thereby creating a
large velocity differential between the drops and the
suspended particles 1in the gas stream. This relative
velocity causes inertial impaction between the drops and the
particles. As inertial impaction occurs, the particles are
deposited on the drops, which are then removed from the gas
stream by means of an entrainment separator. The cleaned gas
exgts_into the atmosphere and the particulated liquid flows into
a drain.

Recently, EVT made several modifications to the basic HQC
system to improve the particle collection efficiency. They are
as follows: :

1. The effectiveness of the quench car hood was increased
by extending the transition duct into the hood so as to
cause more symmetrical gas flow within the hood. This
increases the efficiency of fugitive emissions capture.

2. The collection efficiency was increased by pre-
conditioning the gas prior to entering the Aronetics
scrubbers by spraying water into the gas stream. This
increases the liquid to gas (L/G) ratio in the scrubber
throat.

The particle mass concentration was measured at the outlet
of the HQC with an EPA Method 5 sampling train. The
visible emissions observations were done gsimul taneously
with the particulate mass concentration measurements at the
request of the Allegheny County Health Department Bureau of Air
Pollution Control (BOAPC). The compliance test results
presented in this report are for tests completed on August
19, 20 and 21, 1985. All tests were completed while the

car was receiving and transporting coke from the Number 20
coke battery.

SUMMARY

The following points summarize the results of the compliance
tests completed on the EVT Hooded Quench Car No. 107. Three
compliance tests were conducted during normal coking conditions.

1. The average particulate mass emission rate was 0.017

ib/ton of coke for the three compliance tests. This
coke battery is subject to the LAER Standard which is
0.040 1b/ton of coke.

AIR POLLUTION TECHNOLOGY. INC. 2 5191 SANTA FE STREET SAN DIEGO
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2. As requested, (Appendix G) visible emission readings
were observed simultaneous during the particulate mass
emission compliance testing with the test car attached
to the HQC system. The test car added additional
pressure drop to the system which decreases the gas flow
rate and the ability of the HQC system to capture
fugitive emissions.

The approved testing protocol, Appendix F, provides for
opacity observation to be made with disconnection of the

test car. Such test car disconnection will improve the
visible emission performance.

The visible emission results, based on the above
conditions, meets the intent of the Consent Degree
visible emission requirements.

OBJECTIVES

The compliance tests reported here wvere completed under
the joint USSC/EVT Compliance Test Program and were observed by
the BOAPC. The test work was authorized by United States Steel
Corporation and had the following objectives:

1. Measure the particulate mass emissions from the HOC
according to the Compliance Test Protocol presented in
Appendix F.

2. Observe the visible emissions from the HQC according to
the Compliance Test Protocol presented in Appendix F.

3. Compliance test protocol presented in Appendix F
complies with the USSC consent decree, as modified,
for coke pushing emissions and has been approved by
the Allegheny County Health Department, Bureau of Air
Pollution Control, Pennsylvania Department of
Environmental Resources and the Environmental Protection
Agency.

Battery ' 20 is considered a new source and is subject to the
Lowest Achieviable Emission Rate (LAER) standard. Pursuant to
the Consent Decree, as modified, the applicable LAER emissions
standards for particulates, and as discussed with the regulatory
agencies, are as follow:

1. Particulate mass emission less than or equal to 0.04
pounds per ton of coke pushed.

2. Visible emissions during push and travel less than 20
percent.

AIR POLLUTION TECHNOLOGY. INC. 5191 SANTA FE STREET SAN DIEGO
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3. USSC has been informed by BOAPC, as shown in Appendix G,
that opacity standards during travel should be less than
20%¢ since USSC uses pushing emission control devices.

APPROACH

1. Carry out particulate mass and visible emission measurements
on the HOC system. This jnvolved the following:

a. Two of the test personnel were on the test car to
operate the particulate mass emission sampling
apparatus. One of the personnel operated the
sampling train control module. The other person
measured the gas velocity head and converted that
number into a sample train flowrate for the sample
train operator. This helped the sample train operator
maintain isokinetic sampling conditions. The second
person also signaled the start, stop and change from
push to travel modes for the sample train operator.

b. One test person was assigned to measure the visible
emissions from the HQC system during the push and
travel cycles. _

Ce One test person was assigned to ride in the cab of
the HQC control <car to record the car operating
parameters.

d. All process operating data were supplied by the
Clairton Cokeworks Operations personnel.

2. Analyze all samples in a field lab set up in a construction
trailer at the test site. The analyses were completed by
the sample crew leader.

3. Reduce and analyze the test data.

4. Determine the particulate and visible emission performance
of the HQC and compare these results with the LAER
emission standards.

TEST PERSONNEL AND OBSERVERS
Following is a list of test personnel and observers:

Field Test Personnel:
Dr. Ronald G. Patterson, Testing Manager
Mr. Bruce C. DaRos, Field Test Crew Leader
Mr. Sherman Smith, Sampling Train Operator
Mr. Cary Milburn, Sampling Train Operator
Mr. Dan Petrovay, Visible Emissions Observer

AWIWDLUJﬂCWJTECHBKMJDGYINC. 5191 SANTA FE STREET SAN DIEGO
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Allegheny County Board of Air Pollution Control Observers:
Mr. William J. Logan, Air Pollution Control Technician
Mr. Thomas Kelly, Coke Oven Technician
Mr. Clarence Carey, Coke Oven Technician
Mr. Dan Nadzan, Coke Oven Technician

USSC Personnel:
Mr. Joseph Connelly, Project Engineer
Mr. Larry Gainer, Division Superintendent, Gas & Coke
Mr. Roy Weiskircher, Senior Environmental Engineer
Mr. Randy York, Environmental Consultant
Mr. Michael J. McKelvey, Field Construction Manager
Mr. James E. McKoy, BEC Visible Emissions Observer

EVT Personnel:
Mr. Patrick J. Reilly, Vice President and Project
Manager
Mr. Ned H. Ford, Field Construction Manager
Mr. Ira Lapof, Field Comstruction Superintendent
Mr. Lee Trexler, Control Car Operator

Consultants to EVT:
Dr. Seymour Calvert, Environmental Engineering and
Testing Consultant
Mr. Frank Lauer, Coking Consultant

TEST SITE AND OPERATING CONDITIONS

Metallurgical grade coke is produced by USSC at the
Clairton Works by heating coal in an inert atmosphere at
approximately 2,600°F for a period of 18 to 21 hours to drive off
volatile compounds and impurities, such as sulfur.

Each coke battery consists of a number of ovens which are
charged from the top with a coal mixture. The coal mixture
is heated by circulating hot gas through flues which form the
walls of the ovens. At the end of the heating cycle the coke is
pushed from the oven into a coke gquench car which transports
the incandescent coke to the quench tower. After quenching, the
coke is then transported to a wharf which acts as a surge bin for
holding the coke and continously 1loading it onto a belt for
conveyance to the coke storage systen. '

The EVT HOC system is designed to capture and
remove particulates from the hot gases during coke-pushing

operations. The basic HQC System consists of three major
components as shown in Figure 1.

1. A -gself propelled Control Car, which houses all induced
draft and gas cleaning equipment. This car carries the
Aeronetics Hot Water Scrubber that provides both the
draft required to capture the gases at the system

AR POLLUTION TECHNOLOGY. INC. 5191 SANTA FE STREET SAN DIEGO
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inlet and the fine water drops required to collect
particulates in the gas stream during the scrubbing
process.

2. A One-Spot Hooded OQuench Car, which consists of a
tilting coke box covered by a fixed hood to contain the
gases so that they can be drawn into and through
the control car for cleaning. The hood encloses
the quench car on three sides and the top, with the
side facing the ovens open to receive the coke pushed.

3, Minor modifications, as required, to the existing coke
guide to prevent gases from escaping to the atmosphere
during the coke push. Wings are added to the face of
the coke quide on both sides of the coke discharge
opening. The wings align with the open face of the
quench car hood when the car is positioned for the
push.

The Aeronetics hot water scrubber, considered the "heart" of
the -system, incorporates a two-phase adjustible jet nozzle in
which water is ejected to perform the dual functions of gas
movement and gas scrubbing. The flow of the water/vapor
combination in the scrubber is referred to as a two-~-phase
phenomenon.

The Aeronetics scrubber directs pressurized hot water to
provide the energy for moving large guantities of gas through the
scrubbing system. The nozzle's jet ejector effect transfers
momentum from the 1liquid to the gas. Additionally, the jet
nozzle atomizes the liguid and accelerates it to velocities
of more than 1,000 feet per second, thereby creating a
large velocity differential between the drops and the
suspended particles in the gas stream. This relative
velocity causes inertial impaction between the drops and the
particles. As inertial impaction occurs, the particles are
deposited on the drops, which are then removed from the gas
stream by means of an entrainment separator. The cleaned gas
exits into the atmosphere and the particulated liquid flows into
a drain.

Recently, EVT made several modifications to the basic HQC
system to improve the particle collection efficiency. They are
as follow:

1. The effectiveness of the quench car hood was increased
by extending the transition duct into the hood so as to
cause more symmetrical gas flow within the hood. This
jncreases the efficiency of fugitive emissions capture.

2. The collection efficiency was increased by pre-

B conditioning the gas prior to entering the Aronetics

- scrubbers by spraying water into the gas stream. This
increases the liquid to gas (L/G) ratio in the scrubber
throat.
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Process condition data for the HQC System were recorded for
each traverse point as shown in Appendix A. Table 1 shows the
average data for the HQC system for each of the compliance tests.
puring this test series the average production rate for coke
battery number 20 was 14.5 tons of coke per oven.

TESTS RESULTS

The results from the compliance tests run on the HQC System
as described on page 1 are presented in this section:

Test Date Test Type Coking Conditions
Number

903 8/19/85 Compliance Normal .

904 8/20/85 " "

906 8/21/85 " "

Pable 2 summarizes the test conditions for each of the
tests. Tables 3 through 5 show the particulate emission results
for the compliance tests. Table 5 compares the particulate
emission rate in lb/ton of coke pushed to the LAER emission
standard for each of the tests. The results of the visible
emission observations are summarized in Table 6.

TEST METHODS

i The tests results presented in this report were completed
according to the Compliance Test Protocol shown in Appendix F.
The particulate emission tests were completed with the Method 5
particulate emission sampling system modified as approved for
these tests, as shown in Figure 2. The probe, cyclone and filter
holder were Teflon lined or coated. Two impinger trains were used
in parallel to acommodate the high sample flowrate required to
collect a sample volume greater than 30 dscf.

The 24 sampling locations are shown in Figure 3. A cyclonic
flow test completed on July 23, 1985 showed an average cyclonic
flow angle of 0.2 degrees for all points during push and travel.
The results of the cyclonic flow test are shown in Appendix I.
All sample analysis was completed in a field laboratory set up in
a construction trailer near the test site.

All fugitive visible emission observations were completed
simultaneously with the particulate emission tests. The test car
was attached during the visible emission observations. This
increased the pressure drop that the Aeronetics nozzle had to
overcome, which decreased the gas flowrate and the ability of the
HQC System to capture fugitive emissions during these tests.

AIR POLLUTION TECHNOLOGY, INC. 8 5191 SANTA FE STREET SAN DIEGO




TABLE 1. AVERAGE HQC SYSTEM PROCESS CONDITION DATA

Test Number 903 904 206

——— A —— - o — — ——— S ——— — —— T o " - —

— —— ——— —— o ———— o — — o —— ——

Nozzle Water 430 144 430 140 447 149
Flowrate, gpm

Water Temp, 441 441 443 442 420 420
deg F

Water Press, 322 315 328 320 278 268
psig

Annubar Vel 0.0 0.0 0.0 0.0 0.0 0.0
Head, in. WC '
Scrubber Temp 0 0 0 0 0 0
In, deg F

Scrubber Temp 162 155 171 164 162 156
out, deg F

Quench-H20 400 0 400 0 400 0

Flowrate, gpm*

* The quench water flowrate was assumed to be 400 gpm from the pump
specifications, since there is no flowmeter on this system.
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TABLE 2. SUMMARY OF COMPLIANCE TEST CONDITIONS

Test Number 903 904 906

- —— S —— ——— —— i ————— ———— —— ——

Avg Gas Vel, 64.4 45.1 50.9 40.9 67.5 43.7
fps

Avg Gas Flow 124170 86874 98197 78859 130080 84250
rate, acim

Avg Gas Flow 70158 49636 51053 41480 85823 56095
rate, dscfm

Gas Temp, l62 155 171 164 162 156

deg F

Gas Press, 29.21 29.21 29.34 29.34 29.35 29,35

in. Hg

Samp. Vol., 23.72 14.46 20.10 12.47 23.24 16.45

dscf (corr.)

$ Isokinetic 94 102 107 105 83 93
Total Total Total

Samp. Vol., 38.18 32.57 39.69

dscf (corr.)

Dry Gas Comp.

Co2 (vol &) 0.7 0.7 0.7
02 (vol %) 20.0 20.0 20.0
CO (vol %) 0.0 0.0 0.0
N2 (vol %) 79.3 79.3 79.3
Moisture, vol%
Sat. 31.86 39.41 31.87
Mol Wt,
Dry 28.91 28.91 28.91
Wet 25.44 24.91 26.64
Part., mg
Back-half 0.30 2.00 0.90
Part., mg
Total DER 58.55 35.98 38.81
Part, mg

AIR POLLUTION TECHNOLOGY. INC. 10 5191 SANTA FE STREET SAN DIEGO
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TABLE 3. TOTAL PENNSYLVANIA DER PARTICULATES*

Test Number of Part. Conc. Part. Rate, Part. Rate, Allowable,
Number Pushes gr/dscf lbs/hr lb/ton coke lb/ton coke
903 24 0.0237 1.24 0.0224 0.0400
904 24 0.0170 0.93 0.0126 0.0400
906 24 0.0151 1.01 0.0166 0.0400
AQg 0.019 1.06 0.017 0.040

* 1Includes total front-half, plus insoluble back-half

TABLE 4. FRONT-HALF PARTICULATES*

Test Number of Part. Conc. Part. Rate, Part. Rate,
Number Pushes gr/dsct lbs/hr 1b/ton coke
903 24 0.0235 1.23 0.0223
904 24 0.0161 0.88 0.0119
906 24 - 0.0147 0.99 0.0163
Avg - 0.018 1.03 0.017

* Tncludes filter and front—-half acetone and water washes

11
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TABLE 5. BACK-HALF PARTICULATES*

Test Number of Part. Conc. Part. Rate, Part. Rate,
Number Pushes gr/dscf lbs/hr lb/ton coke
903 24 0.00012 0.006 0.00011
904 24 0.00095 | 0.052 0.00070
906 24 0.00035 0.023 0.00039
Avg 0.00047 0.027 0.00040

* Includes 0.22 micron filter catch of impinger solution

AIR POLLUTION TECHNOLOGY, INC. 12 5191 SANTA FE STREET SAN DIEGO




, ~ TABLE 6. SUMMARY OF VISISBLE EMISSION OBSERVATIONS

Test No. 903 904 906

Point Opac Sec Opac Sec Opac Sec
No. >20% >20% >20% >20% >20% >20%

1.6 P 20 2.1
T
1.5 P 30 1.8 100 16.9 55 5.2
T 20 5.0
1.4 P 30 4.8
T
1.3 P 45 5.0 20 1.6
T .
1.2 P 20 5.1
T
1.1 P 100 20.1 100 7.6
T
2.6 P 25 4.6
T
2.5 P 30 3.9 60 8.1
T
2.4 P 100 15.8
T
2.3 P
T
2.2 P 100 13.8 25 2
T 20 1.6 o
2.1 P 100 1l2.6 75 5.7
T - .
3.6 P
T
3.5 P
T
3.4 P 20 2.6 80 5.9
T
3.3 P
T
3.2 P
T
3.1 P 100 17.2
T
4.6 P 100 13.0
T .
4.5 P 35 1.1
T
4.4 P 20 2.2
T
4.3 P
T
4.2 P 100 17.1 40 5.3
T
4.1 P
T
No./test 4 15 9
Sec/test 26.2 135.6 45.7

13
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APPENDIX A
SCRUBBER OPERATING DATA
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APPENDIX B

1 SAMPLE TRAIN DATA SHEETS
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APPENDIX C

VISIBLE EMISSION DATA SHEETS
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DATA REDUCTION




EVT Coke Quench Car Tests RGP06.27.85 File: DAT 903

FIELD DATA
Plant Us8s - Clairton, PA
Date §-19-85
Car No. _ H=3=-7
Battery No. 20
Sample Location HCQC -~ Test Car
Sample Type M-5
Run Number 9.3
Operator Smith & Milburn
No. of Ovens Tested 24
No. of Ovens Tested/hr 3.8
Coke Prd'n Rate, tons/oven 14.5
Ambient Temp, deg F 73
Barometric Pressure, in Hg 29.27
Static Pressure, in H20 -0.85
Stack Area, ft2 32.125
Filter Type RA 934ah
Top Filter Number RA102G-066
Bottom Filter Number N/A
Probe Length & Type : 5 ft - TFE Lined
Nozzle Size 0.317
Pitot Coefficient ' 0.825
Meter Box Number APT 14 LG Mod
DGM Coeff's Al 0.0025
A2 1.0253
A3 0.0079
: Orfice Coeff's B 0.4754
{ A 0.3949
' Cal Press, in Hg 30
in Hg CFM
Leak Check Initial 15 0.005
Final 10 0.010
Water Volume:
Location Initial Final Net Gain
Imp Al 100 355 255
Imp A2 100 105 5
Imp A3 0 0 0
Sil Gel A 622 627.6 5.6 )
Imp Bl 100 205 105
Imnp B2 100 105 5
Imp B3 0 0 0
Sil Gel B 686.6 692.9 6.3
Total Volume 381.9

Combined Impinger- pH- - 3.2
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Point Oven Start Sample Time Gas Metr Rotometer Orifice

No. No. Time ______ sec £t3 . del P

Total DGM Start-——===—- in. WC
—— m—————— e —— —— —————— 709.520 ————rm=—m ——m—————

P 1.6 A-16 9:34 86 44 710,350 20.0 0.53

T 42 710.840 13.7 0.24

P 1.5 B-16 9:46 90 41 711.520 21.0 0.54

T 49 712.025 11.6 0.08

P 1.4 C-le6 9:59 104 50 712.770 17.9 0.38

T 54 713.315 10.4 0.14

P 1.3 A-18 10:11 88  + 54 714.235 20.0 0.49

T 34 714.650 13.7 0.23

P 1.2 B-18 10:24 98 52 715.630 22.5 0.59

T 46 716.290 15.4 0.25

P 1.1 ¢C-18 10:38 118 53 717.500 30.7 1.05

T 65 718.620 20.0 0.54

P 2.6 A-20 11:15 91 52 719.520 21.3 0.54

T 39 720.130 17.9 0.36

P 2.5 C-26 1:30 : 102 52 721.040 21.3 0.51

T 50 721.775 17.1 0.36

P 2.4 A-28 1:43 90 58 722.880 21.3 0.60

T 32 723.335 17.9 0.45

1 . P 2.3 B-28 1:55 95 56 724.565 28.0 0.87
| T ‘ 39 725.190 17.9 0.37
‘ P 2.2 C-28 2:07 104 56 726.425 28.0 0.91
T . 48 727.235 19.3 0.47

' P 2.1 A-1 2:20 83 53 728.360 25.9 0.82
! T 30 728.845 17.1 0.37
P 3.6 B-1 2:33 104 56 729.755 22.5 0.60

e T 48 730.460 17.1 0.39
! P 3.5 C-1 2:45 99 54 731.475 22.5 0.63
P 45 732.055 13.7 0.15

P 3.4 A-3 2:59 90 56 733.030 20.7 0.52

T 34 733.470 14.6 0.33

P 3.3 B-3 3:11 97 52 734.345 19.3 0.45

T 45 734.915 14.6 0.31

P 3.2 C-3 3:23 98 53 735.795 17.9 0.45

T 45 736.280 11.6 0.11

P 3.1 A-S 3:35 85 52 737.225 22.5 0.59

T 33 737.680 17.1 0.45

P 4.6 B-5 3:47 84 51 738.400 25.9 0.73

T . 33 739.205 15.4 0.26

P 4.5 C~5 4:02 100 57 740.085 15.4 0.30

T 43 740.525 11.6 0.16

P 4.4 A-7 4:17 ' 84 49 741.365 22.5 0.57

T 35 741.845 15.4 0.37

P 4.3 B-7 4:28 93 53 742.960 25.9 0.78

T 40 743.560 17.1 0.32

P 4.2 C-7 4:42 23 54 744.565 22.5 0.60

T 45 745.170 15.4 0.28

P 4.1 a-9 4:53 87 55 746.185 22.5 0.63

T ' 32 746.635 165.4 0.35

Total (Time in minutes) 37.82 37.115
Push 21.05 23,045 File: DAT 903
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Temperature, deg F e ———————
Oven Imping A Imping B GM In GM Out

P 1.6 164 270 225 64 64 73 73
T 157 272 227 64 64 73 73
P 1.5 164 272 244 64 64 74 74
T 156 273 246 64 64 74 74
P 1.4 160 269 254 64 64 75 75
T 155 273 255 64 64 75 75
P 1.3 163 271 256 64 64 77 77
T 157 271 256 64 64 77 77
P 1.2 159 269 258 60 60 78 78
T 155 272 258 60 60 79 78
P 1.1 158 271 259 56 56 79 78
T 154 270 259 56 56 79 78
P 2.6 156 269 267 60 60 81 81
T 150 273 267 60 60 81 81
P 2.5 158 271 267 66 66 89 88
T 153 272 268 66 66 89 88
P 2.4 159 269 267 68 68 89 89
T 155 273 267 68 68 90 89
P 2.3 162 270 267 66 66 90 . 89
T 155 273 267 66 66 90 89
P 2.2 161 271 266 64 64 91 90
7 154 271 267 64 64 91 90
P 2.1 164 269 266 66 66 91 90
| T 156 272 266 66 66 91 90
g P 3.6 161 271 266 68 68 92 91
T 156 270 267 68 68 92 91
P 3.5 161 272 266 70 70 93 92
T 152 269 267 70 70 93 92
P 3.4 161 271 266 68 68 93 93
T 153 270 266 68 68 94 93
P 3.3 162 273 266 72 72 94 93
T 155 271 267 72 72 94 93
P 3.2 162 271 266 72 72 95 94
T 155 272 266 72 72 95 94
P 3.1 171 270 266 70 70 95 94
T 158 273 266 70 70 95 94
P 4.6 167 270 266 70 70 95 94
T 155 274 267 70 70 95 95
P 4.5 162 274 267 76 76 96 95
T 157 274 267 76 76 96 95
P 4.4 162 271 266 96 95
T 156 274 266 96 95
P 4.3 161 270 266 96 95
T 155 273 266 96 96
P 4.2 160 271 266 96 96
T 152 269 266 96 96
P 4.1 162 270 266 96 96
T 154 271 267 ‘ 97 96
P TW Avg 162
T TW Avg 155

File: DAT 903
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Point Pump Vac Vel Head Sqrt Duct Vel Sep P In Opacity Seconds

No. in Hg in H20 del P fps in H20 > 20% > 20%

P 1.6 3.5 0.80 0.89 57.81 10 0.0
T 2,0 0.40 0.63 40.65 5 0.0
P 1.5 2.0 0.90 0.95 61.32 30 1.8
T 1.0 0.30 0.55 35.18 0 0.0
P 1.4 3.0 0.65 0.81 51.95 5 0.0
T 1.0 0.25 0.50 32.09 0 0.0
P 1.3 3.5 0.80 0.89 57.77 45 5.0
T 2.0 0.40 0.63 40.65 0 0.0
P 1.2 4.0 1.00 1.00 64.38 5 0.0
T 2,0 0.50 0.71 45.38 0 0.0
P 1.1 7.0 1.80 1.34 86.30 5 0.0
T 4.0 0.80 0.89 57.35 0 0.0
P 2,6 3.5 0.90 0.95 60.93 10 0.0
T 3.0 0.60 0.77 49.50 0 0.0
P 2.5 4.0 0.90 0.95 61.03 10 0.0
T 3.0 0.65 0.81 51.65 5 0.0
P 2.4 4.0 0.90 0.95 61.08 10 0.0
T 3.0 0.65 0.81 51.74 ] 0.0
P 2.3 6.0 1.50 1.22 79.04 5 0.0
T 3.0 0.65 0.81 51.74 0 0.0
p 2.2 6.0 1.50 1.22 . 78.98 10 0.0
T 3.0 . 0.75 0.87 55.53 0 0.0
P 2.1 6.0 1.30 1.14 73.70 15 0.0
T 2,0 0.60 0.77 49.75 0 0.0
P 3.6 5.0 1.00 1.00 64.48 15 0.0
T 3.0 0.60 0.77 49.75 0 0.0
2 3.5 5.0 1.00 1.00 64.48 10 0.0
T 2.0 0.40 0.63 40.49 0 0.0
p 3.4 4.0 0.85 0.92 59.45 10 0.0
T 2.5 0.45 0.67 42.98 0 0.0
P 3.3 3.5 0.75 0.87 55.89 15 0.0
T 2.0 0.45 0.67 43.05 0 0.0
P 3.2 3.5 0.70 0.84 53.99 5 0.0
T 2.0 0.30 0.55 35.15 0 0.0
P 3.1 5.0 1.00 1.00 65.00 100 17.2
T 3.0 0.60 0.77 49.83 15 0.0
P 4.6 6.0 1.30 1.14 73.88 15 0.0
T 2.0 0.50 0.71 45.38 0 0.0
P 4.5 2.0 0.50 0.71 45,63 10 0.0
T 1.0 0.20 0.45 28.74 0 0.0
P 4.4 4.5 1.00 1.00 64.54 20 2.2
T 2.0 0.50 0.71 45.41 5 0.0
P 4.3 5.5 1.30 1.14 73.52 10 0.0
T 3.0 0.60 0.77 49.71 0 0.0
P 4.2 4.5 1.00 1.00 64.43 5 0.0
T 3.0 0.50 0.71 45,26 ] 0.0
P 4.1 5.0 1.00 1.00 64.54 10 0.0
T 2.0 0.50 0.71 45.34 0 0.0
P TW Avg 1.00
T TW Avg 0.70

File: DAT 903
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Point Separator Annubar Tank T Jet Flow Jet P Jet Temp Gas T In

No. P, in. WC in. WC deg F gpm psig deg F deg F
P 1.6 444 430 320 432
T 444 190 310 432
P 1.5 444 430 320 432
T 444 150 320 432
P 1.4 444 430 320 444
T 444 140 320 444
P 1.3 444 430 330 444
T 444 150 320 444
P 1.2 444 430 330 444
T : 444 150 320 444
P 1.1 444 - 430 330 444
T 444 150 320 444
P 2.6 444 430 310 420
T 444 150 310 420
P 2,5 432 420 310 420
T 444 140 300 420
P 2.4 444 430 320 444
T ‘ 444 140 310 444
P 2.3 444 430 320 444
T 444 140 310 444
P 2,2 444 430 320 444
T 444 140 310 444
P 2.1 444 430 320 444
T 444 140 310 444
P 3.6 444 430 320 444
T 444 140 310 444
P 3.5 444 430 320 444
T 444 140 310 444
P 3.4 444 430 320 444
T 444 140 310 444
P 3.3 444 430 320 444
T 444 140 310 444
P 3.2 444 430 320 444
T 444 140 310 444
p 3.1 444 430 320 444
T 444 140 320 444
P 4.6 444 430 320 444
T 444 140 320 444
P 4.5 . 444 430 320 444
T 444 140 320 444
P 4.4 444 430 320 444 o
T 444 140 320 - 444
P 4.3 444 430 330 444
T 444 140 320 444
P 4.2 444 430 330 444
T 444 140 320 444
P 4.1 444 430 330 444
T 444 140 320 444
P TW Avg 0.00 444 430 322 441 0
T TW Avg 0.00 144 315 441 0

File: DAT 903
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LABORATORY DATA
Orsat Analysis
Operator ~ Milburn
Run 1 2 3 Avg
Gas Act % Net % Act % Net % ct % Net % Net %
co2 0.7 0.7 0.7 0.7 0.7 0.7 0.7
02 20.7 20.0 20.7 20.0 20.7 20.0 20.0
Cco 20.7 0.0 20,7 0.0 20.7 0.0 0.0
N2 100.0 79.3 100.0 79.3 00.0 79.3 79.3
Molecular Weight, Dry 28.9
Particulate Analysis
Front-half Filter Dry Catch, mg 19.20
Blank Filter Catch, mg 0.00
Front-half Aqueous Wash, mg
Filterable 13.40
Non-filterable 18.75
Front-half Acetone Wash, mg 6.90
Impinger Catch, mg
Filterable : 0.30
Non-filterable 36.60
Back-half Acetone rinse, mg 1.02
Total Front-half Filterable, mg 32,60
| Total Front-half Nonfilterable, mg 25.65
Total Front-half, mg 58.25
Total Back-half Filterable, mg 0.30
Total Pennsylvania DER Mass, mg 58.55
Total Back-half Solubles, mg 37.62
File: DAT 903
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CALCULATIONS

Standard Temnp, deg F 68
Standard Press, in Hg 29.92
Barometric Press, in Hg 29,27
Stack Press, in Hg 29.21
Vol of H20 Std, dscf 17.976

M-5 Stack Moist. Content, % 32.01
Sat Stack Moist. Content, % 31.86
Stack Moist. Cont. Used, % 31.86

Molecular Weight, Dry 28.91
Molecular Weight, Wet 25.44
Nozzle Dia, in 0.317
X-Area of Stack, ft2 32.125

Push Travel Total
Time-avg Stack Temp, deg F 162 155 159
Meter Volume Corr, £t3 23.880 14.561 38.441
Meter Volume Std, dscf 23.721 14.464 38.185
Vol of H20 std, dscE 11.090 6.762 17.852
Sample Time, min 21.05 16.77 37.82
Stack Vel, fps 64.42 45.07
Percent Isokinetic, % 94 102
Stack Gas Vol, acfm 124170 86874
Stack Gas Vol, dscfm 70158 49636
Stack Gas Density, 1lb/ft3 0.0548 0.0554
DER Part. Emission Conc., gr/dsct 0.0237
DER Part. Emission Rate, lb/ton coke 0.0224
DER Part. Emission Rate, lb/hr 1.24
Front-half Part. Conc., gr/dscf 0.0235
Front-half Part. Rate, lb/ton coke 0.0223
Front-half Part. Rate, 1lb/hr 1.23
Back-half Filt. Conc., gr/dscf 0.0001
Back-half Filt. Rate, 1lb/ton coke 0.0001
Back-half Filt. Rate, 1lb/hr 0.01
Back-half Soluble Conc., gr/dscf 0.0152
Back-half Soluble Rate, lb/ton coke 0.0144
Back-half Soluble Rate, lb/hr 0.79

File: DAT 9203
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Position

Pogition

DUCT VELOCITIES
AT SAMPLING PLANE

Push
|
58 61 - 64 74 |
|
|
61 6l 64 46 :
|
52 61 59 65 |
|
|
58 79 56 74 |
|
[
64 79 54 64 |
|
l
86 74 65 65 |
|
1 2 3 4
Position
Travel
|
41 50 50 45 :
|
35 52 40 29 (
|
|
32 52 43 45 |
|
|
41 52 _ 43 50 |
(
|
45 56 35 45 |
]
I
57 50 50 45 |
|
1 2 3 4
Position
File: DAT
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EVT Coke Quench Car Tests
FIELD DATA

Plant

Date

Car No.

Battery No.

Sample Location

Sample Type

Run Number

Operator

No. of Ovens Tested
No. of Ovens Tested/hr
Coke Prd'n Rate, tons/oven
Ambient Temp, deg F

Barometric Pressure, in Hg
Static Pressure, in H20
Stack Area, ft2
Filter Type
Top Filter Number
Bottom Filter Number
Probe Length & Type
Nozzle Size
Pitot Coefficient
Meter Box Number
DGM Coeff's Al
A2
A3
Orfice Coeff's B
A
Cal Press, in Hg
in Hg
Leak Check Initial 15
Final 10
Water Volume:
Location Initial Final
Imp Al 100 410
Imp A2 100 130
Imp A3 0 0
5il Gel A 668 674.5
Imp Bl 100 143
Inp B2 100 103
Imp B3 0 0
Sil Gel B 693.2 701

Total Volume

Combined Impinger pH

RGP06.27.85 File: DAT

USS - Clairton, PA
8-20-85
H=3-7
20
HCQC -~ Test Car
M-5
9.4
Smith & Milburn
24
5.1
14.5
70
29.38
-0.5
32.125
RA 934zah
RA102G-067
N/A
5 ft - TFE Lined
0.317
0.825
APT 14 LG Mod
0.0025
1.0253
0.0079
0.4754
0.3949
30

CFM
0.010
0.020

Net Gain
310
30
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Point Oven Start Sample Time Gas Metr Rotometer Orifice

No. No. Time sec £t3 del P
Total DGM Start=——===—- in. WC
———————————————————————————————————————— 756.660 ——- -
P 1.6 B-3 10:04 920 56 757.355 12.7 0.23
T 34 757.665 10.4 0.16
P 1.5 A-5 10:17 83 57 758.390 14.0 0.40
T 26 758.655 11.6 0.18
P 1.4 B-5 10:23 87 42 759.300 11.6 0.20
T 45 759.580 0.12
P 1.3 C-5 10:30 106 51 760.245 14.6 0.29
T 55 760.840 11.6 0.21
P 1.2 A-7 10:37 86 57 76l1.645 15.4 0.32
T 29 761.960 12.7 0.26
P 1.1 B-7 10:50 92 52 762.820 20.0 0.52
T 40 763.310 13.7 0.24
P 2.6 C-7 11:03 99 54 1764.275 20.0 0.54
T 45 764.910 16.3 0.30
P 2.5 A-9 11:15 88 58 765.840 18.6 0.42
T 30 766.210 14.6 0.33
P 2.4 B-9 11:37 96 53 1767.155 22.5 0.58
T 43 767.815 18.6 0.42
P 2.3 C-9 11:52 103 57 768.850 22.5 0.57
T 46 769.535 17.9 0.28
P 2.2 A-11 12:04 88 56 770.450 17.1 0.39
T 32 770.900 15.4 0.30
i P 2.1 B-11 12:17 94 53 771.835 20.0 0.47
| T 41 772.415 15.4 0.32
P 3.6 C-11 12:30 150 48 773.185 20.0 0.47
T 102 774.585 l4.6 0.25
P 3.5 A-13 12:44 87 58 775.435 16.3 0.34
T 29 775.775 13.7 0.24
P 3.4 B-13 12:57 92 50 776.430 13.7 0.24
T 42 776.835 10.4 0.13
P 3.3 C-13 1:12 101 56 777.500 12.7 0.22
T 45 777.950 10.4 0.12
P 3.2 A-15 1:25 85 56 778.680 14.6 0.27
T 29 778.985 11.6 0.18
P 3.1 B-15 1:41 94 52 779.710 l6.3 0.31
T 42 780.160 12.7 0.14
P 4.6 C-15. 1:53 104 51 781.025 20.7 0.53
T . 53 78l1.665 12.7 0.18
P 4.5 A-17 2:05 88 49 782.380 17.9 0.37
T 39 782.795 11.6° 0.16
p 4.4 B-17 2:17 95 53 783.635 19.3 0.44
T 42 784.165 14.6 0.18
P 4.3 C-17 2:29 112 52 785.060 20.0 0.52
T 60 785.900 16.3 0.37
P 4.2 A-19 2:42 92 54 786.640 16.3 0.32
T 38 787.085 13.7 0.19
P 4.1 A-25 2:49 93 74 787.990 13.7 0.23
T 19 788.225 13.7 0.26
Total (Time in minutes) 38.42 31.565
Push 21.65 19.475 File: DAT . 904
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Point ~ ——--——mom—oeeo Temperature, deq F ———=——ecr——cermmmmmamn————

No. Stack  Probe Oven Imping A Imping B GM In GM Out
P 1.6 168 270 272 64 64 73 72
T 164 274 272 62 62 73 72
P 1.5 183 274 270 64 64 73 72
T 165 275 267 58 58 73 72
P 1.4 170 271 267 58 58 73 72
T 165 273 267 58 58 73 72
P 1.3 167 271 267 58 58 73 72
T 162 272 267 58 58 73 72
P 1.2 166 270 261 58 58 73 72
T 162 273 261 58 58 74 72
P 1.1 175 271 269 58 58 74 73
T 164 271 278 58 58 74 73
P 2.6 170 272 279 60 60 74 73
T 162 270 278 60 60 - 74 73
p 2.5 169 270 275 60 60 75 74
T l62 274 275 60 60 75 73
P 2.4 178 272 274 56 56 76 75
T 166 270 274 56 56 76 75
P 2.3 167 270 275 56 56 77 76
T 162 273 275 56 56 77 76
P 2.2 181 270 275 56 56 77 76
T 167 273 275 56 56 77 77
P 2.1 174 271 275 56 56 77 77
T 168 269 274 56 56 78 77
P 3.6 170 272 275 60 60 78 77
T 164 269 275 60 60 78 77
P 3.5 170 271 275 60 60 78 77
T 162 271 275 60 60 78 77
P 3.4 169 270 275 62 62 78 77
T le64 273 275 62 62 78 77
P 3.3 166 269 275 64 64 78 78
T 161 272 275 64 64 79 78
P 3.2 168 270 275 64 64 79 78
T 164 273 274 64 64 79 78
P 3.1 167 272 274 64 64 79 78
T 161 272 274 64 64 79 78
P 4.6 175 272 276 64 64 80 79
T 165 270 276 64 64 80 79
P 4.5 169 270 275 66 66 80 79
T 163 273 275 66 66 80 .. 80
P 4.4 168 270 275 60 60 80 80
T 163 271 275 60 60 80 80
P 4.3 168 270 274 58 58 81 ‘80
T 164 272 274 58 58 81 80
p 4.2 178 270 274 60 60 81 80
T 165 273 274 60 60 81 80
P 4.1 l68 269 274 64 64 81 80
T 162 271 274 64 64 81 80
P TW Avg 171
T TW Avg 164

File: DAT 904
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Point Pump Vac Vel Head Sqrt Duct Vel Sep P In Opacity Seconds

No. in Hg in H20 del P fps in H20 > 20% > 20%

p 1.6 2.0 0.35 0.59 38.67 20 2.1
T 2,0 0.25 0.50 32,58 5 0.0
P 1.5 3.0 0.40 0.63 41.83 100 16.9
T 2.0 0.30 0.55 35.72 20 5.0
P l.4 2,0 0.30 0.55 35.86 10 0.0
T 1.5 0.20 0.45 29.16 0 0.0
P 1.3 3.0 0.45 0.67 43,82 20 1.6
T 2.0 0.30 0.55 35.63 0 0.0
P 1.2 3.0 0.50 0.71 46.15 20 5.1
T S 2,0 0.35 0.59 38.49 0 0.0
P 1.1 4.0 0.80 0.89 58.79 100 20.1
T 3.0 0.40 0.63 41.21 15 0.0
P 2.6 4.5 0.90 0.95 62.11 25 4.6
T 3.0 0.55 0.74 48.25 10 0.0
P 2.5 4.0 0.70 0.84 54.74 30 3.9
T 3.0 0.45 0.67 43.64 10 0.0
p 2.4 5.5 1.00 1.00 65.89 100 15.8
T 3.5 0.65 0.81 52.62 15 0.0
P 2.3 5.0 1.00 1.00 65.32 . 15 0.0
T 3.0 0.60 0.77 50.39 0 0.0
P 2.2 3.0 0.75 0.87 57.20 100 13.8
T 2.0 0.50 0.71 46.19 20 1.6
P 2,1 5.0 0.80 0.89 58.75 100 12.6
T 3.0 0.50 0.71 46.22 10 0.0
P 3.6 4.5 0.80 0.89 58.56 15 0.0
T 3.0 0.45 0.67 43.71 0 0.0
P 3.5 3.0 0.55 0.74 48.56 10 0.0
T 2.0 0.40 0.63 41.15 5 0.0
p 3.4 2,0 0.40 0.63 - 41.38 20 2.6
T 1.5 0.25 0.50 32.58 5 0.0
P 3.3 2.0 0.35 0.59 38.61 15 0.0
T 0.5 0.25 0.50 32.50 0 0.0
P 3.2 3.0 0.45 0.67 43.85 10 0.0
T 1.0 0.30 0.55 35.69 0 0.0
P 3.1 3.0 0.55 0.74 48.44 10 0.0
T 1.0 0.35 0.59 38.46 0 0.0
P 4.6 5.0 0.80 0.89 58.79 100 13.0
T 2.5 0.35 0.59 38.58 10 0.0
P 4.5 3.5 0.65 0.81 52.75 15 0.0
T 2.0 0.30 0.55 35.66 0 0.0
P 4.4 4.0 0.70 0.84 54.69 10 0.0
T 2.5 0.45 0.67 43.68 0 0.0
P 4.3 5.0 0.85 0.92 60.27 10 0.0
T 3.0 0.55 0.74 48.33 0 0.0
P 4.2 3.0 0.55 0.74 48.86 100 17.1
T 2.5 0.40 0.63 41.25 10 G.0
P 4.1 2.5 0.40 0.63 41.34 10 0.0
T 2.5 0.40 0.63 41.15 0 0.0
P TW Avg 0.78
T TW Avg 0.63

File: DAT 904
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Point Separator Annubar Tank T Jet Flow Jet P Jet Temp Gas T In

No. P, in. WC in. WC deg F gpm psig deg F deg F
P 1.6 432 430 300 432
T 432 140 300 432
P 1.5 432 430 320 432
T 432 140 320 432
P 1.4 432 430 320 432
T 432 140 320 432
P 1.3 444 430 330 444
T _ 444 140 320 444
P 1.2 444 430 320 444
T 444 140 320 444
P 1.1 444 430 330 444
T 444 140 320 444
P 2.6 444 430 330 444
T 444 140 320 444
P 2.5 444 430 330 444
- T 444 140 320 444
" P 2.4 444 430 330 444
T 444 140 320 444
P 2.3 444 430 330 444
; T 444 140 320 444
| p 2.2 444 430 330 444
' T 444 140 320 444
P 2.1 444 430 330 444
i T 444 140 320 444
? P 3.6 444 430 330 444
T 444 140 320 444
, P 3.5 444 430 330 444
| T 444 140 320 432
P 3.4 444 430 330 444
T 444 140 330 444
P 3.3 444 430 330 444
T _ 444 140 320 444
P 3.2 444 430 330 444
T 444 140 320 444
P 3.1 444 430 330 444
T 444 140 320 444
P 4.6 444 430 330 444
T 444 140 320 444
P 4.5 444 430 330 444
T 444 140 320 444
P 4.4 444 430 330 444
T 444 140 320 444
P 4.3 444 430 330 444
T 444 140 320 444
P 4.2 444 430 330 444
T 444 140 320 444
LS 4.1 444 430 330 444
T 444 140 320 444
P TW Avg 0.00 443 430 328 443 0
T TW Avg 0.00 140 320 442 0
File: DAT 904
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LABORATORY DATA

Orsat Analysis
Operator - Milburn

Run 1 2 3 Avg
Gas Act % Net % Act % Net % Act % Net % Net %
Cco2 0.7 0.7 0.7 0.7 0.7 0.7 0.7
02 20.7 20.0 20.7 20.0 20.7 20.0 20.0
co 20.7 0.0 20.7 0.0 20.7 0.0 0.0
N2 100.0 79.3 100.0 79.3 100.0 79.3 79.3
Molecular Weight, Dry 28.91
Particulate Analysis
Front—~half Filter Dry Catch, mg 15.45
Blank Filter Catch, mg 0.00
Front-half Aqueous Wash, mg
Filterable 5.60
Non~filterable 7.34
Front-half Acetone Wash, mg 5.59
Impinger Catch, mg
Filterable 2.00
Non-filterable 217.70
Back-half Acetone rinse, mg 3.78
Total Front-half Filterable, mg 21.05
Total Front-half Nonfilterable, mg 12.93
Total Front-half, mg 33.98
Total Back-half Filterable, mg 2.00
Total Pennsylvania DER Mass, mg 35.98
Total Back-half Solubles, mg - 221.48

File: DAT 904
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CALCULATIONS

Standard Temp, deg F 68
Standard Press, in Hg 29,92
Barometric Press, in Hg 29.38
Stack Press, in Hg 29.34
Vol of H20 Std, dscf 18.842

M-5 Stack Moist. Content, % 36.65
Sat Stack Moist. Content, % 39.41

Stack Moist. Cont. Used, % 36.65
Molecular Weight, Dry 28.91
Molecular Weight, Wet 24.91
Nozzle Dia, in 0.317
X-Area of Stack, ft2 32.125

Push Travel Total
Time-avg Stack Temp, deg F 171 164 168
Meter Volume Corr, £t3 - 20.160 12.507 32.667
Meter Volume Std, dscf 20.101 12.470 32.571
Vol- of H20 Std, dscf 11.628 7.214 18.842
Sample Time, min 21.65 16.77 38.42
Stack Vel, fps 50.95 40.91
Percent Isokinetic, % 107 - 105
Stack Gas Vol, acfm 98197 78859
Stack Gas Vol, dscfm 51053 41480
Stack Gas Density, lb/ft3 0.0531 0.0537
DER Part. Emission Conc., gr/dscf 0.0170
DER Part. Emission Rate, lb/ton coke 0.0126
DER Part. Emission Rate, 1b/hr 0.93
Front-half Part. Conc., gr/dscf 0.0161
Front-half Part. Rate, lb/ton coke 0.0119
Front-half Part. Rate, 1lb/hr 0.88
Back-half Filt. Conc., gr/dscf 0.0009
Back-half Filt. Rate, 1lb/ton coke 0.0007
Back-half Filt. Rate, 1lb/hr 0.05
Back-half Soluble Conc., gr/dscf 0.1049
Back-half Soluble Rate, 1lb/ton coke 0.0776
Back-half Soluble Rate, 1lb/hr 5.74

File: DAT 904
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Position

Position

DUCT VELOCITIES
AT SAMPLING PLANE

Push
|
39 62 59 59 |
|
|
42 55 49 53 |
' |
|
36 66 41 55 |
|
|
44 65 39 60 :
|
46 57 44 49 |
|
|
59 59 48 41 l
|
1 2 3 4
Position
Travel
|
33 48 44 39 |
|
|
36 44 41 36 |
|
|
29 53 33 44 i
]
|
36 50 33 48 |
|
[
38 46 36 41 |
I
]
41 46 38 41 ]
|
1 2 3 4
Position
File: DAT
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EVT Coke Quench Car Tests RGP06.27.85 File: DAT 206

FIELD DATA
Plant USS - Clairton, PA
Date 8§-21-85
Car No. B-3-7
Battery No. 20
Sample Location HCQC - Test Car
Sample Type M-5
Run Number 9.6
Operator Smith & Milburn
No. of Ovens Tested 24
No. of Ovens Tested/hr 4.2
Coke Prd'n Rate, tons/oven 14.5
Ambient Temp, deq F 82
Barometric Pressure, in Hg 29.39
Static Pressure, in H20 -0.5
Stack Area, ft2 32.125
Filter Type RA 934ah
Top Filter Number RA102G-069
Bottom Filter Number N/A
Probe Length & Type 5 ft - TFE Lined
Nozzle Size 0.317
Pitot Coefficient 0.825
Meter Box Number APT 14 LG Mod
DGM Coeff's Al 0.0025
A2 1.0253
A3 0.0079
Orfice Coeff's B 0.4754
A 0.3949
Cal Press, in Hg 30
in Hg CFM
Leak Check Initial 17 0.015
Final 15 0.015
Water Volume:
Location 1Initial Final Net Gain
Imp Al 100 225 125
Imp A2 100 100 0
Imp A3 .0 0 0
Sil Gel A 653.5 660.3 6.8
Imp Bl 100 175 75
Imp B2 100 105 5
Imp B3 0 0 0
Sil Gel B 710.5 720.6 10.1
Total Volume 221.9
Combined TImpinger pH 3.5
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Sample Time Gas Metr Rotometer Orifice

____ __sec ____ . _ ft3 del P

Total DGM Start-———--=-- in. WC
———————————————————————————————————————— 809.970 =——=——== —w-————-
P 1.6 C-4 2:07 96 49 810.765 20.0 0.50
T 47 811.275 11.6 0.14
P 1.5 A-6 2:42 85 52 811.855 13.7 0.23
T 33 812.175 11.6 0.19
P 1.4 B-6 2:48 ‘ 95 47 812.880 16.3 0.33
T 48 813.385 0.09
P 1.3 C-6 2:55 101 49 814.250 22.5 0.60
T 52 814.840 11.6 0.15
P 1.2 A-8 3:23 87 48 815.800 25.9 0.76
T 39 816.590 17.1 0.41
P 1.1 B-8 3:43 93 50 817.600 28.0 0.76
T 43 818.310 17.1 0.39
P 2.6 C-8 3:48 100 51 819.400 25.9 0.85
T 49 820.130 16.3 0.35
P 2.5 A-10 3:57 91 48 821.090 25.9 0.85
T 43 821.725 15.4 0.32
P 2.4 B-10 99 50 822.900 28.0 0.90
T 49 823.635 18.6 0.38
P 2.3 Cc-10 4:26 90 40 824.600 32.6 1.20
T 50 825.375 18.6 0.40
P 2.2 A-12 4:40 86 49 826.400 28.0 0.92
T _ 37 827.000 15.4 0.32
[ P 2.1 B-12 99 49 828.070 28.0 0.90
! T 50 828.805 17.9 0.37
P 3.6 C-12 5:07 101 49 829.990 29.9 1.00
T 52 830.775 17.9 0.41
P 3.5 A-14 75 38 831.500 22.5 0.52
T 37 832.100 15.4  0.30
P 3.4 B-14 5:35 95 44 833.050 22.5 0.62
T 51 833.770 15.4 0.32
P 3.3 C-14 99 46 834.700 25.0 0.75
T 53 835.580 15.4 0.32
P 3.2 A-l6 6:01 90 49 836.300 18.6 0.40
T 41 836.780 13.7 0.26
P 3.1 B-16 _ 6:16 94 47 837.690 21.3 0.54
T ‘ 47 838.195 13.7 0.18
P 4.6 C-16 6:31 109 50 839.300 28.0 0.93
T . 59 840.190 16.3 0.32
P 4.5 A-18 6:46 91 49 841.050 20.7 0.54
T 42 841.505 12.7 ° 0.22
P 4.4 B-18 98 50 842.400 22.5 0.62
T 48 843.040 14.6 0.25
P 4.3 C-18 7:13 100 48 844.090 28.0 0.93
T 52 844.940 18.6 0.40
P 4,2 A-20 92 48 846.100 28.0 0.91
T o 44 846.715 17.1 0.38
P 4.1 B-20 98 49 847.500 22.5 0.60
T 49 848.385 l14.6 0.28

Total (Time in minutes) 37.73 38.415

Push 19.15 22.475 File: DAT 906
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Temperature, deg F ——==——=--ssoes-=-smmmmmoms
Oven Imping A Imping B GM In GM Out

283 70 70 79 78
282 70 70 79 79
259 70 70 79 79
258 70 70 79 79
2¢l 70 70 79 79
262 70 70 79 79
264 70 70 80 79
264 70 70 80 79
264 65 65 81 81
264 65 65 81 81
265 65 65 82 8l
265 65 65 82 8l
267 69 69 81 81
266 69 69 81 81
272 65 65 8l 81
277 65 65 81 81
262 65 65 8l 81
261 65 65 81 81
269 65 65 81 81
268 65 65 8l 81
260 65 65 81 81
260 65 65 81 8l
263 65 65 81 81
264 65 65 81 81
265 68 68 82 81
266 68 68 82 81
264 68 68 82 81
265 68 68 82 81
1264 68 68 8l 81
264 68 68 8l 81
262 68 68 82 81
264 68 68 82 81
263 68 68 81 81
263 68 68 8l 81
263 68 68 8l 80
263 68 68 81 80
263 65 65 80 80
264 65 65 80 80
263 65 65 80 80
263 65 65 80 80
263 65 65 79 79
263 65 65 79 79
265 65 65 79 79
265 65 65 79 79
263 65 65 79 79
263 65 65 79 79
264 65 65 79 79
264 65 65 79 79

—— o — — —— T ————— S S e S S S v e S S T M e P S e M e R A e e S S SR S
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Point Pump Vac Vel Head sqrt Duct Vel Sep P In Opacity Seconds

No. in Hg in H20 del P fps in H20 > 20% > 20%

P 1.6 3.0 0.80 0.89 56.49 0 0
T 2.0 0.30 0.55 34.32 0 0
P 1.5 2.0 0.40 0.63 39.88 55 5.2
T 2.0 0.30 0.55 34.29 0 0
P 1.4 3.0 0.55 0.74 46.69 30 4.8
T 2.0 0.15 0.39 24,30 0 0
P 1.3 4.0 1.00 1.00 62.80 10 0
T 2.0 0.30 0.55 34.29 0 0
P 1.2 3.0 1.30 1.14 71.55 0 0
T 2.0 0.60 0.77 48.41 0 0
P 1.1 3.0 1.50 1.22 77.17 100 7.6
T 2.0 0.60 0.77 48.49 0 0
P 2.6 3.5 1.30 1.14 71.66 5 0
T 2.5 0.50 0.71 44.30 0 0
P 2.5 3.0 1.30 1.14 71.66 - 60 8.1
T 2.0 0.50 0.71 44.16 0 0
P 2.4 6.0 1.50 1.22 76.98 5 0
T 3.0 0.70 0.84 52.42 0 0
P 2.3 8.0 2.00 1.41 88.89 5 0
T 3.0 0.70 0.84 52.42 o 0
P 2.2 7.0 1.50 1.22 77.10 25 2
T 3.0 0.50 0.71 44 .34 0 0
P 2.1 7.0 1.50 1.22 77.23 75 5.7
T 3.0 0.65 0.81 50.51 0 0
P 3.6 6.0 1.70 1.30 82,02 5 0
T 3.0 0.65 0.81 50.47 0 0
P 3.5 5.0 1.00 1.00 62.85 0 0
T 3.0 0.55 0.74 46.39 0 0
P 3.4 5.0 1.00 1.00 62.90 80 5.9
T 3.0 0.50 0.71 44.30 5 0
P 3.3 5.0 1.25 1.12 70.22 0 0
T 3.0 0.50 0.71 44.26 0 0
P 3.2 4.0 0.70 0.84 52.63 0 0
T 2.0 0.40 0.63 39.59 0 0
P 3.1 0.90 0.95 59.53 0 0
T 0.40 0.63 39.50 0 0
P 4.6 4.0 1.50 1.22 76.98 0 0
T 2.0 0.55 0.74 46 .43 0 0
P 4.5 4.0 0.85 0.92 58.09 35 1.1
T 2.0 0.35 0.59 37.09 0 0
P 4.4 4.5 1.00 1.00 62.60 5 0
T 2.0 0.45 0.67 41.99 0 0
P 4.3 4.0 1.50 1.22 77.04 15 0
T 3.0 0.70 0.84 52.37 0 0
P 4,2 7.0 1.50 1.22 77.10 40 5.3
T 2.5 c.ed 0.77 48.53 5 0
P 4.1 5.0 .1.00 1.00 62.55 0 0
T 2.0 0.45 0.67 41.75 0 0
P TW Avg 1.07
T TW Avg 0.70
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Point Separator Annubar Tank T Jet Flow Jet P Jet Temp Gas T In

No. P, in. WC in. WC deg F gpm psig deg F deg F
P 1.6 420 430 280 420
T 432 140 270 420
P 1.5 432 430 280 420
T 432 140 270 420
P 1.4 432 430 260 420
T 432 140 250 420
P 1.3 432 450 270 420
T 432 150 260 420
P 1.2 432 450 280 420
T 432 150 270 420
P 1.1 432 450 280 420
T 432 150 270 - 420
P 2.6 432 450 270 420
T 432 150 260 420
P 2.5 432 450 270 420
T 432 150 260 420
P 2.4 432 450 280 420
T 432 150 270 420
P 2.3 432 450 280 420
T 432 150 270 420
P 2.2 432 450 280 420
T 432 150 270 420
P 2.1 432 450 280 420
T 432 150 270 420
P 3.6 432 450 280 420
T 432 150 270 420
P 3.5 432 450 280 420
T 432 150 270 420
P 3.4 432 450 280 420
T 432 150 270 420
P 3.3 432 450 280 420
T 432 150 270 420
P 3.2 432 450 280 420
T 432 150 270 420
P 3.1 432 450 280 420
T 432 150 270 420
P 4.6 432 450 280 420
T 432 150 270 420
P 4.5 432 450 280 420
T 432 150 270 420
P 4.4 432 450 280 420 i
T 432 150 270 420
P 4.3 432 450 280 420
T 432 150 270 420
P 4.2 432 450 280 420
T 432 150 270 420
P 4.1 432 450 280 420
T 432 150 270 420
P TW Avg 0.00 432 447 278 420 0
T TW Avg 0.00 149 268 420 0
File: DAT 906
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Orsat Analeis
Operator - Milburn
1

LABORATORY DATA

Run 2
Gas Act % Net % Act % Net %
Cco2 0.7 0.7 0.7 0.7
.02 20.7 20.0 20.7 20.0
Cco 20,7 0.0 20.7 0.0
N2 100.0 79.3 100.0 79.3
Molecular Weight, Dry 28.91
Particulate Analysis
Front-half Filter Dry Catch, mg 16.10
Blank Filter Catch, mg 0.00
Front-half Aqueous Wash, mg
- Filterable 6.10
Non-filterable 7.66
Front—-half Acetone Wash, mg 8.05
Inpinger Catch, mg
Filterable 0.90
Non-filterable 85.80
Back-half Acetone rinse, mg 6.69
Total Front-half Filterable, mg 22.20
Total Front-half Nonfilterable, mg 15.71
Total Front-half, mg 37.91
Total Back-half Filterable, mg 0.90
Total Pennsylvania DER Mass, mg 38.81
Total Back-half Solubles, mg 92.49

oONnNN

ocoooort

ONSNNNP W

Avg
Net % Net %
0.7 0.7
20.0 20.0
0.0 0.0
79.3 79.3
File: DAT 906
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CALCULATIONS

Standard Temp, deg F 68
Standard Press, in Hg 29.92
Barometric Press, in Hg 29.39
Stack Press, in Hg 29.35
Vol of H20 std, dscf 10.445

M-5 Stack Moist. Content, % 20.83
Sat Stack Moist. Content, % 31.87

Stack Moist. Cont. Used, % 20.83
Molecular Weight, Dry 28.91
Molecular Weight, Wet 26.64
Nozzle Dia, in 0.317
X~Area of Stack, ft2 32.125
Push Travel Total
Time-avg Stack Temp, deg F 162 156 . 159
Meter Volume Corr, ft3 23.300 16.498 39.798
Meter Volume Std, dscf 23.239 16.455 39.694
Vol of H20 std, dscf 6.115 4.330 10.445
Sample Time, min 19.15 18.58 37.73
Stack Vel, fps 67.49 43.71
Percent Isokinetic, % 83 93
Stack Gas Vol, acfm 130080 84250
Stack Gas Vol, dscfm 85823 56095
Stack Gas Density, 1lb/ft3 0.0577 0.0582
r DER Part. Emission Conc., gr/dscf 0.0151
| DER Part. Emission Rate, lb/ton coke 0.0166
DER Part. Emission Rate, lb/hr 1.01
Front-half Part. Conc., gr/dscf 0.0147
Front-half Part. Rate, lb/ton coke 0.0163
Front-half Part. Rate, lb/hr 0.99
Back~half Filt. Conc., gr/dscf 0.0003
Back-half Filt. Rate, lb/ton coke 0.0004
Back-half Filt. Rate, lb/hr 0.02
Back-half Soluble Conc., gr/dsct 0.0360
Back-half Soluble Rate, lb/ton coke 0.0396

Back-half Soluble Rate, lb/hr 2.41

File: DAT 906
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Position

Position

DUCT VELOCITIES
AT SAMPLING PLANE

Push
|
56 72 82 77 :
|
40 72 63 58 :
|
47 77 63 63 |
|
|
63 89 70 77 {
|
_ I
72 77 53 77 |
|
1
77 77 60 63 |
' |
1 2 3 4
Position
Travel
l
34 44 50 46 |
|
|
34 44 46 37 (
|
|
24 52 44 42 i
|
: |
34 52 44 52 |
1
|
48 44 40 49 |
(
|
48 51 39 42 |
|
1 2 3 4
Position
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APPERDIX F

COMPLIANCE TEST PROTOCOL




ENVIROTECH 3000 Sond Hill Road
Manlo Park Colifornia 94025

Telaphona 415/854-2000
Cable ENVIROTECH, Telax J4-8340

—————
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———
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T———

September 7, 1984 RE CR1J Vg
SEP 15 1584

. . H%ﬁ@jLu'
United States Steel Corporation e
1 Tech Center Drive
Monroeville, PA 15146

Acttention: Mr. R. J. Weiskircher
Senior Environmental Engineer

Reference: United States Steel Corporation and
Eavirotech Corporation Settlement
Agreement dated July 16, 1984 regarding
Compliance Test Protocol for Clairton
Coke Oven Operations

Subject: Confirmation of Agreement on Emission Testing
Protocol between Allegheny County Bureau of
Air Pollution Control (BATC), United States
Steel Corporation (USSC) and Envirotech
Corporation (EVT)

! Gentlemen:

On September 7, 1984, Dr. R. G. Patterson, Air Pollution
Technology Inc. (APT) and the writer visited Allegheny
County BATC technical representatives, Messrs. Harilal L.
Patel, Program and Administrator, Chief Air Quality Monitoring
and K. S. N. Banninthaya, Air Pollution Engineer, and we
reached the following agreement relating to the joint
USSC/EVT emission testing protocol as outlined in the above
referenced Settlement Agreement.

The points of agreement are:

- Use of cyclone separator is acceptable.

. Filter assembly temperature of 248°F * 25°F.

. Minimum of 24 sampling poinCs.

. Acceptance of sample volume, obtainable by using the

maximum practicable nozzle size for isokinetic sampling
on single train assembly.




Mr. R. J. Weiskircher

United States Steel Corporation
September 7, 1984

Page 2

testing

All others items as outlined in the joint emission
have been

protocol, as reviewed by the regulatory agencies,
approved. -

A discussion was held with BATC regarding the necessary
steps to have the State of California approved, APT opacity
observers be re-certified by the local regulatory agencies.
Mr. Patel believes re-certification would not be necessary
but would look into the matter and advise us accordingly.

A brief explanation of USSC/EVT modificacion program
was presented with an outline of the testing schedule for
the initial base line and individual modification test
sequence. It was agreed no submittal of such test results
would be required until the official compliance test is
undertaken. However, BATC was invited to visit the Clairton
works for review of the testing apparatus and procedures.

We are taking the liberty of copying other interested
Federal and State regulatory agencies so that all parties
are aware of the above agreement.

Dr. Patterson and the writer wish to express our
appreciation for the courcesy and understanding provided by
all of the regulatory agencies in reviewing and approving
the Clairton emission test protocol.

Very truly yours,

et Q5.

Patrick J. Reilly*
Vice President, Project Management

PJR/ jkl

cc: Ms. Jean Thompson, United States EPA
Mr. Richard St. Louis, Department of Environmental Resources
Mr. Harilal L. Patel, Allegheny County Health DepC.
Mr. K.S.N. Banninthaya, Allegheny County Health Dept.
Stephen K. Todd, Esq., United States Sceel Corporation
Mr. Joseph Connelly, United Staces Steel Corporation

*Dictated but not read.




PROPOSED COMPLIANCE TEST PROTOCOL FOR DETERMINING
THE PARTICULATE EMISSIONS FROM AN ENVIROTECH
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Menlo Park, California 94025
Telephone 415/854-2000
Cable ENVIROTECH, Telex 34-8360
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September 14, 1984

pn o mIEVED

United States Steel Corporation , e
1 Tech Center Drive ' Gerono 1904
Monroeville, PA 15146 ‘
TECHNG e 1 G-
Attention: Mr. R. J. Weiskircher
Senior Environmental Engineer

Reference: United States Steel Corporation and
and Envirotech Corporation Settlement
Agreement dated July 16, 1984 regarding
Compliance Test Protocol for Clairton
Coke Oven Operations

Subject: Transmittal of Revised Emission Testing
Protocol Based on Agreement between
Allegheny County Bureau of Air Pollution
Control (BAPC), United States Steel
Corporation (USSC) and Envirotech
Corporation (EVT)

Gentlemen:

On September 7, an agreement was reached between
Allegheny County BAPC, USSC and EVT on the joint USSC/EVT
Emission Testing Protocol for the USSC's coke pushing
emission system at the Clairton Works, Clairtom, PA. Please
refer to EVT letter dated September 7, 1984.

Attached is the revised joint emission testing protocol
reflecting the above referenced agreement.

For field expediting purposes, I am forwarding copies
to Mr. Joseph Connelly, Mr. Thomas Nyisztor and Mr. Stephen
Todd, all of USSC and to EVT field forces so that they have
in their hands the latest revision of the testing protocol.

I would appreciate Mr. Weiskircher submitting copies to
the Federal, state and local agencies for their files.

Again, Envirotech and the writer is greatly appreciative
of the cooperation and courtesy received from Mr. Weiskircher
and the USSC staff.

Very truly yours,
%/ Ly p
Patrick J. Reifly
Vice President, Project Management

I —
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1.0 XNTRODUCTION

This test protocol defines the methodology, equipment, and
quality assurance procedures to be used in determining the
particulate emissions from a modified United States. Steel Corp.
(U.S.S.C.) Hooded Coke Quench Car (HQOC) at the Clairton plant.
The HQC is used to control the emissions during coke pushing
operations.

1.1 Source of Methods

The proposed methods are consistent with the most recent
versions of EPA Methods 1 through 5 as published in the Federal
Register Volume 47, 28624, July 1, 1982. The analytical
procedures are consistent with those specified by the
Pennsylvania DER in its "Source Testing Manual" Rev. No. 1,
January 1983.

1.2 Quality Assurance Procedures

The quality assurance procedures shall be those specified by
EPA in the following publications:

1. EPA-600/9-76-005, "Quality Assurance Handbook for Air
Pollution Measurement Systems, Vol. I, Principles",
March 1976.

2. EPA-600/9-76-027b, "Quality Assurance Handbook for Air
: Pollution Measurement Systems, Vol. III, Stationary
Source Specific Methods", August 1977.

2.0 SAMPLING METHODS
2.1 Velocity Traverse - EPA Method 1

EPA Method 1 shall be used to determine the traverse points.
Gas velocity shall be determined with a type "S" pitot tube in
accordance with EPA Method 2. A sketch of the test duct is shown
in Figure 2.1-1. It is a 6'-0" x 5'-3.5" rectangular duct with 4
test ports located underneath. The test duct has straightening
vanes installed to reduce. the cyclonic action of the gas.
According to EPA Method 1, 12 traverse points will be adequate
for a duct with uniform gas flow for a duct length equal to 10
duct diameters. Since a 12 point traverse may not give enough
gas sample volume, a 24 point traverse shall be used. The test
duct shall be divided into 24 equal area rectangles. The
sampling point shall be located at the center of each rectangle.
A 24 point traverse will be :used as long as USS coking schedules
permit the sampling of 24 consecutive points on one battery in an
8 hour period.




2.2 Velocity and Volume Flow Rates - EPA Method 2

EPA Method 2 shall be used to determine veloci'ty and volume
flow rates.

2.3 Gas Composition - EPA Method 3

Gas composition shall be determined with an Orsat gas
analyzer according to EPA Method 3. Each particulate test will
be augmented by the collection of an integrated gas sample
composed of a minimum of three individual grab samples. The
integrated sample will undergo an Orsat analysis to determine its
carbon dioxide, oxygen and carbon monoxide contents. The
reported results of an Orsat analysis will be the average of the
results of three repetitions of the analytical procedure.

2.4 Moisture - EPA Method 4

EPA Method 4 shall be used to determine the moisture content
of the gas.

2.5 Particulate Concentration - Modified EPA Method 5

EPA Method S5, as modified by the procedures set forth
herein, shall be used for determining the particulate
concentration. All equipment selection and calibration shall be
done according to Section 3.4 of the EPA Quality Assurance
Handbook (Vol. III).

2.5.1 Sampling Equipment

The sampling equipment shall be as described EPA
Method 5, with the following modifications:

2.5.1.1 Probe

The sampling probe shall be lined with Teflon (TFE)
tubing to avoid chemical reactions involving sulfur compounds and
the probe. Stainless steel or borosilicate glass lined probes
shall not be used.

2.5.1.2 Cyclone

A "cyclone" shall be used to remove large particles
and any entrained liquid before the gas sample enters the filter.
The purpose of the cyclone is to reduce the extent of contact
between sample gas and particles in order to minimuze chemical
reactions involving sulfur compotnds. Material collected in the
cyclone shall be treated and measured in the same way as the
filter. Acceptable cyclones are made of one of the following
materials:

2.5.1.2.1 Teflon




2.5.1.2.2 Teflon lined stainless steel
2.5.1.2.3 Quartz glass

2.5.1.3 Filter

The filter shall be quartz fiber paper or Whatman
$934AH (formerly Reeve Angel 934AH). The procedures for checking
‘the filter for reactivity with gases are described in section
(3.1.4). .

2.5.1.4 Connecting Lines

All connecting lines which are in contact with the
sample, starting from the probe exit to the end of the last
impinger, shall be quartz or Teflon tubing rather than metal,
borosilicate glass, polyethylene, or polypropylene.

2.5.1.5 Flow Control

Sampling rates will be controlled by adjusting the
pressure drop across a calibrated orifice connected in series
with the sampling train or, alternatively, by an automatic
controller (such as the KURZ Model 275) to assure that isokentic
sampling conditions are maintained.

3.0 SAMPLING PROCEDURES
3.1 Pretest

presampling operation procedures include the following
steps:

3.1.1 Laboratory and Field Calibration

All sampling apparatus and instruments shall be
calibrated based on the procedures in EPA Quality Assurance
Handbook, Volume III, Sections 3.4.2 and 3.4.3. All field
calibrations must be within the specifications in the
Pennsylvania DER Source Testing Manual.

3.1.2 Stack Parameter Measurements

3.1.2.1 Check cyclonic or nonparallel flow as described in EPA
Method 1.

3.1.2.2 Measure the stack pressure, temperature, and velocity

head at each travers point (EPA Method 2).
3.1.2.3 Determine the moisture content using EPA Method 4.

3.1.2.4 Determine the dry molecular weight of the stack gas
(EPA Methods 2 or 3).




3.1.3 Setting Up Apparatus

All equipment set-up shall be consistant with
that specified by EPA Method 5 and the EPA Quality
Assurance Handbook. All sample lines shall be washed
with distilled water before the commencement of a run
to remove any dust deposited in the line.

The pre-test leak check shall be in accordance
with the procedures in Section 3.4.4, EPA Quality
Assurance Handbook, Vol. III. If the leakage rate is
less than 0.00057 m?/min (0.02 f£t?*/min) or 4% of the
expected average sampling rate (whichever is less),
the results are acceptable. If a higher leakage rate
is obtained, the source of the leak must be found and
corrected.

3.1.4 Blank Runs

Filter blanks shall be done during pre-test
preparation to determine the spurious mass gain of the
filter. The filter blank is used in series with the sampling
filter used for EPA M5 testing (as modified herein).

3.2 Test Runs
3.2.1 Number of Runs

Three valid test runs shall be performed on each coke
battery, following a practice run for the sampling crew.

3.2.2 Number of Pushes

Each test run shall consist of continuously sampling 24
pushes; each push shall be sampled at a separate traverse point.

3.2.3 Sampling Period

Each test run shall be completed within a 24 hour
period without any interruption in the operation of the probe
or filter heaters. Sampling shall begin when the coke. mass
starts to emerge from the oven and terminate when the coke
quench car enters the quench tower.

3.2.4 Isokinetic Sampling

Isokinetic sampling shall be maintained throughout the
entire sampling duration for each traverse point.

3.2.5 Probe and Filter Temperature
+

. The probe and filter shall be maintained at 248°F -
25°F.




3.2.6 Sample Flow Rate

The sample flow rate shall be about 1 cfm. Sample
flow rate will be initially set at that calculated based upon
the Method 1 velocity traverse. Once sampling starts, either
the Sampling Train Operator or the control module will
immediately re-set the rate to that appropriate for the
measured velocity, pressure and gas temperature at the
traverse point during sampling. Other parameters, guch as
percent moisture, gas composition, and pressure will be
assumed constant for all pushes and will be determined
independently by the methods previously described.

3.2.7 Minimum Sample Volume

A minimum gas volume of approximately 30 dscf (dry
standard cubic feet) shall be sampled for each run. The
minimum gas volume will be limited to the maximum sample
volume possible with a sample train operating at a maximum of
about 1 cfm. The total sample gas volume for the three

compliance test runs shall be a minimum of 51 dscf.
3.2.8 Sampling Points

The sample duct shall be divided into 24 equal areas
i and the sampling nozzle shall be positioned at the center of each
area.

3.2.9 Sampling Sequence
The test sequence shall be as follows:

3.2.9.1 Start the Aronetics scrubber 5 to 10 seconds prior to
emergence of coke from the oven to bring the scrubber
system up to prescribed operating conditions. (This
is accomplished under the current procedure where the
Aronetics scrubber is started by a signal from the ram
when it starts the "Pushing Cycle". The initial ram
movement and coke compression causes a 5 to 10 second
delay in the emergence of coke from the oven).

3.2.9.2 Turn the sampling nozzle to face into the gas stream_
and start sampling as the coke mass begins to emerge
from the oven.

3.2.9.3 Stop sampling and turn probe 180° when the quench car
enters the quench tower.

3.2.9.4 Reset initial gas flow rate on the sampling train for
the next traverse point.

3.2.9.5 Position the probe for the next traverse point.




.2 Gas Com osition . - . .
° Computazions will be made 10 accordance with EPA M3

6.3 Moisture . _ .
Computations willbe made 1D accordance with EPA M4

6.4 Particles

6.4.1

6.4.1.1

6.4.1.2

Front Half

Probe Catch '
Computations will be made in accordance with EPA M5.

Filter Catch ‘ .
Computations will be made 1n accordance with EPA M5.

6.4.2 Back Half Filterable (water insoluble)

Computations will be made in accordance with seqtion
139.12(5) of the pennsylvania DER Rules and Regulations.

VISIBLE OBSERVATIONS

Observations of visible emissions will be made after the
completion of particulate testing and disconnection of
the test car. The opacity of fugitive emissions will be
observed at two distinctly different locations:

Above the coke side collector main, against a
contrasting background-

At the point of maximum opacity below the collector
main.

puring the capture of a push, the observer will be
positioned in close proximity to the single spot guench
car such that he has an unobstructed view of all
potential sources of visible emissions. The observer
will not reposition himself as the car travels to the
quench tower.

The following visible emission data will be collected: ™

The duration of fugitive emissions from and around the
single spot quench car, coke guide, and transition duct

greater than or equal to 20 percent opacity during the
capture of each push.

The duration of fugitive emissions from the single spot

quench car greater than 10 percent opacity during travel
to the quench tower for each push.

A maxipum opacigy will be recorded during each of the
operations deseribed above.
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EQUATIONS FOR PARTICULATE, MOISTURE AND
FLOW CALCULATIONS




EQUATIONS FOR PARTICULATE, MOISTURE AND
FLOW CALCULATIONS

2. Vy(std) = 0.04707 Ve
Vm(corr) o Ale + (Az Vm) + (A3(sz/9)

4. Vn(std) = Vmcorr (Tstd +460) / (T, + 460)) ((Ppyp + (AH/13.6))/Pgeq)

Note: The dry gas meter used for these tests was
temperature compensated to T, = 60°F.

5. By = 100 Vy(sea)/ Vnestd) * Vwistd)’

| 6. By(sat) = 100 (exp (15.361-(7196.5/(Ty + 389.52)))) /Py

1 7. Byo = minimum (By, By (gar))

] 8. Mg = 0.44(3C0O5y) + 0.28(%C0O) + 0.32 (%09) + 0.28(%N2)
9. Mg = ((1-(0.01 By,)) Mg) + (0.18 By,)
10. Vg = 85.49 C, AP (Tg + 460)/(PgMg)
11. %I = 17.33 ((Tg+460) (Vy(seq) *+ Vm(std)))/(8Vs Pg DR)
12. Qg = 60 Vg Ay

13. Qg(etrq) = (1-(Byo/100)) (60 VoAy (Tgrgq + 460)Pg/ ((Tg + 460) (Pgq))

L]

14. pg = 0.002597 (Tgrgq + 460) P Mo/ ((T+460) Pgyq)

15. C

0.015432 Mp/vm(std)
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NOMENCLATURE

Stack cross-sectional area, ft?
Dry gas meter constants, dimensionless

Moisture content of gas stream (calculated from
Vyc)r dimensionless

Moisture content of gas stream (lower of B, and
By(sat))r dimensionless

By(sat) = Moisture content of gas stream (saturated at Tg),
dimensionless

' $CO = Carbon monoxide content in dry gas stream, percent
1 $CO, = Carbon dioxide content in dry gas stream, percent

C., = Pitot correction factor, dimensionless

C, = Coke production rate, tons/oven ’

Cg = Particulate mass emission concentration, gr/dscf

D = Nozzle diameter, in.

E, = Pérticulate mass emission rate, lb/hr

E .o = Particulate mass emission rate, lb/ton coke

%I = Isokinetic ratio, percent

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



Qg

Qsp (std)

Qs (std)

Qst (stad)

Tstad

B

Molecular weight of stack gas, 1lb/lb-mole
Number of ovens tested/hr, hr®

Number of ovens tested, dimensionless
Nitrogen content in dry gas stream, percent
Oxygen content in dry gas stream, percent
Barometric pressure, in. Hg.

Stack pressure (absolute), in. Hg.

Stack pressure (static), in. H50

Pressure (standard conditions), in. Hg.
Stack gas flow, acfm

Stack gas flow during push, (dry standard
conditions), dscfm

Stack gas flow (dry standard conditions), dscfm

Stack gas flow during travel, (dry standard
conditions), dscfm

Average dry gas meter temperature, °F

Note: The dry gas meter used for these tests was
temperature compensated to T, = 60°F.

Time-weighted stack temperature, °F

Temperature (standard conditions), °F



Vm(corr)

Vn(std)

Vw(std)

AH

AP

i

Dry sample volume (meter conditions), ft?

Dry sample volume (corrected.meter conditions), ft°?
Dry sample volume (standard conditions), ft?

Stack gas velocity, fps

Volume of liquid collected in impingers and silica
gel, ml

Volume of liquid collected, dscf
Orifice pressure drop, in Hy0

Time-weighted average of the square roots of the
pitot pressure differential, in H,0

Duration of test, min
Duration of test during push, min.
Duration of test during travel, min.

Stack gas density, lb/ft?




APPENDIX I

SAMPLE TRAIN CALIBRATION DATA
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