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Minnesota Pollution Control Agency

June 20, 1996 AP-42 Section /2%

‘l ‘ ‘ Reference 41
v Report Sect. 4
Mr. Ronald E. Myers Reference
Emission Factor and Inventory Group

B

Emissions, Monitoring and

Analysis Division

U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Dear Mr. Myers:

We received your revised Draft AP-42 Section 11.23, Taconite Ore Processing, on

March 13, 1996. Seven out of the nine active taconite plants are in Minnesota. We have finished
our review of the emission factors for this important industry in Minnesota and we have the
following comments.

~ Page 11.23-5: o
We would include language in the 5th paragraph that clarifies that the incipient infusion
temperature for acid pellet falls in the lower region of the specified temperature range and flux
pellet incipient infusion temperature falls in the upper end of the specified temperature range of
2350 - 2550 degrees Fahrenheit.

J Page 11.23-6:

We disagree with your statement that indurating furnaces generate low levels of Sulfur Dioxide
(SO,) emissions in the 4th paragraph of section 11.23.3. We also disagree with the 0.10 lb/ton
emission factor for SO,. During our review of a Title V application for one of the taconite plants
in Minnesota we found that SO, emissions were 0.187 1b/Ton of SO, when firing with natural
gas and 0.339 Ib/ton when firing with fuel oil. While the Ib/ton figure may seem low, when you
take note that some large induration furnaces like those in Minnesota with a production rate of
700+ tons per hour have actual emissions ranging from 450 to 830 Tons Per Year (TPY) of SO,
per furnace. We suggest the paragraph be rewritten as follows.

- “Induration furnaces generate Sulfur Dioxide (SO,). SO, emissions have a fuel component and a
raw material component (concentrate, binder, limestone). Induration furnaces also emit _
combustion products such as Nitrogen Oxides (NO,) and Carbon Monoxide (CO). Because of the
additional heating requirements, emissions of NO, and SO, generally are higher when flux
pellets are produced than when acid pellets are produced.”

We would also change the 6th paragraph of section 11.23.3 in the following manner. -

“Annular coolers normally operate in stages. The exhaust of the first stage is vented to the
Induration firnaces as preheated combustion gas. The second and third stages are generally left
uncontrolled”
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We would stay away from stating the emissions are small. While reviewing a Title V permit for
a taconite plant in Minnesota the uncontrolled emission rate was determined to be 0.09 Ib/ton.

Table 11,23-2
Emission Factors for Taconite Ore Induration Furnaces - Acid Pellet Production

1. Natural Gas Fired Grate/Kiln Uncontrolled

J For this source type you reference three test reports. Reference 4 is for an U.S.
Environmental Protection Agency (EPA) test of Eveleth Mines in Minnesota from
November 1975. We could not find a copy of this report in our files. Which pelletizing
‘plant was tested during this test? There are two pelletizing plants at the Eveleth facility.
The original plant simply identified as pelletizing plant No. 2 that has only one waste gas
stack. The expansion plant has two waste gas stacks and they are identified as waste gas
stacks 2A and 2B.

v It is important that if the expansion plant was the one tested in reference 4 that both
stacks were tested. In order to come up with a valid 1b/ton emission factor the emissions
from both stacks must be taken into account. If only one of the two stacks was tested
then the tested emission rate should be doubled to approximate the emissions from the
other stack and the emission factor rating should be reduced one grade due to this
approximation.

 Reference 36 is sited for this unit. However on page 4-1 of the final draft report it states
that References 32 to 44 were not used to develop the emission factor due to the lack of
process data. We contacted the plant where the testing was done in reference 36 and
obtained the process data. Attachment 1 contains the missing process data and our spread
sheet calculations of the following average emission factors from this furnace.

PM PM;,
Average
emission Filterable Filterable
Lb/Ton Fired 5.11 0.63
Pellets

J The above values should be included in the average emission factor along with the values
obtained from References 4 and 5. Section 4 should be updated to summarize reference
36 to make it consistent with the table that will be included in the final AP-42 section..
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2. Natural Gas Fired Grate/Kiln with Multiclone

/ Reference 35 was used to develop the Particulate Matter (PM) and Particulate Matterless
than 10 um in size (PM,,) emission factors for this source category. The plant tested in
Reference 35 is located in Minnesota. The pelletizing furnace that was tested in this
reference has two waste gas stacks. The testing was only conducted on one of the two
stacks. The test results should be doubled to account for all of the emissions from the
untested stack. The PM,, emission factor of 0.14 Ib/tons of fired pellets appears to
account for both stacks. '

J The testing involved in this reference used methods 201A and 202 for PMj,. The testing
done in this reference did not include method 5 for PM. The taconite plant that the
testing was done at in reference 35 has conducted PM compliance testing each year for
one of the two stacks on an alternating basis Included in Attachment 2 to this letter are
the copies of the summaries of stack testing using method 5. Using these test results we
come up with an emission factor of 0.59 1b of PM/ton of fired pellets. The spreadsheet
containing our calculations are also included in Attachment 2. The emission factor for
this source type should be changed to 0.59 1b of PM/ton of fired pellets.

3. Natural Gas & Oil Fired Grate Kiln with ESP
This emission factor seems rather low. We would like a copy of this test report to review.
4. Coal Fired Grate/Kiln with Wet Scrubber

‘/The fuel used in Reference 29 during the subject stack test was Pet Coke not Coal.
Appendix J of Reference 29 contains the proximate analysis of the fuel used and it is
listed as Pet Coke. Pet Coke is a coal by-product and as such may have different
emission characteristics. This may warrant assigning an emission factor rating of E.
Attachment 3 to this letter contains our review of Reference 29. We calculated an
emission rate of 0.10 Ib/ton based only on the information from Reference 29. We
recommend the average filterable PM emission rate be kept at 0.15 Ib/ton.

/' We were unable to locate Reference 18. Page 4-14 and 4-15 of the Emission Factor
Documentation for this section appears to have accounted for all of the emissions from
both stacks.

5. Grate/Kiln Unspecified Fuel Type

./ Reference 35 and 36 are cited in footnote (j) for this source type. Neither of these
references are contained in Section 4 of the draft final report. Section 4 should contain a
summary of all the references footnoted in this table. We suggest EPA either eliminate
this source category or revise it to include data from Attachment 1 and 2 of this letter and
conduct a sensitivity analysis to see if the condensable PM is independent of fuel type.
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" 6. ~ Gas Fired Vertical Shaft

References 12-14 and 24 are used for this type of furnace. We no longer have copies of
these reports in our files. We were unable to verify if emissions from both the bottom gas
and top gas stacks were used to develop the emission factor. In order to find the total
emissions from these furnaces you need to add the emissions from the top gas and bottom
gas stacks together.

7. Gas Fired Vertical Shaft with Multiclone

J References 12-13 and 24 are used for this type of furnace. We no longer have copies of
this report in our files. We were unable to verify if emissions from both the bottom gas
and top gas stacks were used to develop the emission factor. In order to find the total
emissions from these furnaces you need to add the emissions from the top gas and bottom
gas stacks together. Please see our comments in the following section on how EPA
should change the way it classifies vertical shaft furnaces.

8. Gas Fired Vertical Shaft with Multiclone and Wet scrubber

 Reference 14 is used for this type of furnace. We no longer have copies of this report in
our files. We do have two stack tests for vertical shaft furnaces in Minnesota that are
more recent. Copies of summaries and operating conditions are included in Attachment 4 .
to this letter. It is important to remember that the furnaces tested in Attachment 4 have
two stacks. In order to find the total emissions from these furnaces you need to add the
emissions from the top gas and bottom gas stacks together. Also take note that the bottom
gas emissions are controlled by a wet scrubber (roto-clone) and the top gas emissions are
controlled by a heat recuperation unit and centrifugal precleaner.

. The heat recuperation units act as a wet scrubber since the slurry comes into contact with
the air stream. There are vertical shaft furnaces that have multiclone collectors on the top
gas stack but do not have the heat recuperation units and as such have higher emissions.
EPA should make a distinction for the vertical shaft fumace on the type of control
equipment used on both the top gas and bottom gas stacks. Attachment 4 also contains
our spreadsheet calculations which indicate that a vertical shaft furnace firing natural gas
with a rotoclone wet scrubber on the bottom stack and centrifugal precleaners and heat
recuperation units on the top gas stack have the following average PM emission rates in

Ib/ton fired pellets
Filterable PM 0.12
Filterable + Condensable PM 0.17

Condensable PM 0.05
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9.

Straight Grate, Unspecified Fuel with Wet Scrubber.

After reviewing Reference 30 we come up with a 0.12 1b/ton of Filterable PM from this
source. The fuel type used was natural gas and petroleum coke. The fuel input
information was contained in Appendix G of the stack test report along with the
production estimates. In Attachment 5 you will find our spreadsheet calculations and a
copy of Appendix G of Reference 30. This category should be split into two categories
as defined below.

There are four stacks for the induration furnace at this source and they are labeled A to D.
In reference 30, stack D had a filterable PM emission rate of 6.23 Ib/hr. Another test on
stack D was conducted in May 1985, and the filterable PM emission rate was 11.2 1b/hr.
The fuel input information was contained in Appendix I of the stack test report and the
fuel type was natural gas only. In the May 1985, stack test only stack D was tested.
However, if fuel type played an important role in determining the emissions of filterable
PM the you would expect the emissions from burning natural gas and Pet coke to be
greater than that from only burning natural gas. It appears the May 1985, test report is
contradictory to the test performed in Reference 30.

It also appears that other process parameters relating to the pellet feed (green balls) such
as compression strength may play a more important role in determining the emissions of
filterable PM than the fuel type. I will not be possible to determine this until further
testing is done. Also looking at the flux pellet table it appears that the testing done so far
does not indicate a significant variation in PM or PM,, based on the type of pellet being
made. The values for the flux pellet PM and PM,, emissions are well within the average
values obtained for the acid pellets. This may not be surprising when you look at how an
induration furnace works. Large quantities of hot combustion gas and excess air
(200,000 to 400,000 acfm) pass through the bed of pellets as they move through the
induration furnace. As the green balls dry some of the fines are entrained in the air
stream and are emitted. In time more tests will be conducted that will allow us to do
more statistically significant comparisons.

We also looked at Reference 31 that covers stack tests at Hibbing Taconite. Two
complete sets of test were conducted at Hibbing Taconite. One set of tests was conducted
when the furnace burned only natural gas and another set of tests was conducted when the
furnace burned at least 80% pet coke with the remainder natural gas. On page 6 of
Reference 31 the average filterable PM emissions from the furnace was 41.2 lb/hr on
natural gas and 46 lb/hr on pet coke. In Attachment 6 to this letter you will find our
spreadsheet calculations for each of the cases.

We recommend that EPA delete the source type “Straight Grate, unspecified fuel with
wet scrubber” and replace it with two source types as listed below
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Average Emission | References
Factor (Ib/ton)
Straight Grate - 0.12 30, 31
Pet Coke/ Natural Gas
With Wet Scrubber
Straight Grate - Natural Gas 0.10 31
With Wet Scrubber
Tab 23-
Emission Fac r Taconite Ore Induration aces - Flux Pellet Productj

ol V. We recommend the elimination of the Grate/Kiln unspecified fuel category. Based on our review
of the available tests PM and PM;, emissions are less sensitive to fuel types and the type of pellet
made than variations in the feed material quality. The Bulk of the emissions comes from the
pellets as they are dried by updraft and down draft air currents in the furnaces. It would be
worthwhile endeavor to investigate PM and PM,, emissions as a function of pellet quality
parameters such as pellet compression strength. It may be best to eliminate Table 11.23-3 and
average the data with that in Table 11.2-2 and have only one table for PM and PM,, emissions
from the furnaces that would be used for all pellet types.

Table 11.23-4
Emission Factors for Taconite Ore Processing - Other Sources

We have no comment on this table.

Table 11.23-5
Emission r Taconite Ore Indurati urnaces - Acid Pellet Producti

/ In acid pellet production the primary sources of sulfur are the concentrate and the fuel
(Coal, Fuel Oil, Pet Coke). As can be seen by the following emission factors for natural gas
combustion the SO, emissions from the concentrate is significant. We strongly agree with
footnote (b) of this table and in fact SO, sulfur mass balances may be the best method of
determining emissions from furnaces with multiple stacks instead of non simultaneous stack
o testing of all stacks at the furnace.

1. Natural Gas Fired Grate/Kiln

J The SO, emission factor was derived from References 4,35 and 36. However on Page 4.1
of the emission factor documentation it states that References 35 and 36 were not used to
develop the emission factor due to the lack of process data. The Minnesota Pollution
Control Agency obtained the process data for Reference 36 and it is located in
Attachment 1 of this letter. Using the process information we obtain the following:
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(193 1b/hr)/(270 tons/hr of fired pellets) = 0.71 Ib/ton of fired pellets
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The average SO, emission factor should be recalculated with the above value used in the
average.

The NO, emission factor was derived from References 19 and 35. Looking at Table 2

from Reference 35 the NO, average emission factor is 1.92 Ib/ton of fired pellets taking

into account the fact that the tests in Reference 35 were for only one of the two stacks at

the subject furnace. The 1.92 Ib/ton emission factor was obtained by multiplying the data

for one stack by two to account for the other stack. When making approximation such as
“this a low emission factor rating should be assigned.

In order to obtain a NO, emission factor of 1.4 1b/ton of fired pellets contained in this
table, the average emission factor derived from Reference 19 would have to be
approximately 1.0 Ib/ton that is extremely low and we have not seen such a low emission
rate in any recent testing. We do not have Reference 19 in our files. The furnace in

- Reference 19 has two stacks. EPA should verify that the NO, emissions from both stacks

were added together to get the total NO, emissions from the furnace.
Natural Gas Fired Grate/Kiln with Wet scrubber
/ We do not have a copy of Reference 4 in our files so we can not comment on this entry.

Coal/coke fired Grate/Kiln

- The references given in footnote (h) for this category are references for units with wet

scrubbers. References 15 and 29 should not be used to support an emission factor for this
source type. We are unable to verify the 2.0 Ib/hr emission rate for SO, since we do not
know which references were actually used to develop this emission factor.

Coal/Coke-fired Grate/Kiln with Wet Scrubber

' From Reference 29 we calculate the SO, emission rate to be a total of 719 Ib/hr from both

stacks of the subject furnace. From Appendix I of Reference 29 we calculate the average
production rate to be 492 long tons/hour that equals 551.2 tons/hour. We come up with
an average SO, emission factor of 1.30 Ib/ton of fired pellets.

The test contained in Reference 15 was on only one of the two stacks for the subject
furnace. We calculated the SO, emission rate to be 425.5 1b/hr for one stack based on the
two valid test runs. The production rate average was 477.4 long tons/hour that
corresponds to 534.6 tons/hr. Multiplying the SO, emission rate by two to account for the
stack that was not tested we come up with the average SO, emission rate of 1.59 1b/ton of
fired pellets.

We come up with an average SO, emission rate of 1.45 Ib/ton of fired pellets that is
slightly higher than the 1.4 1b/hr value found in table 11.23-5. We believe the value
should be corrected
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5. Gas Fired Straight Grate with Wet Scrubber

v  Reference 31 does support the SO, emission factor. Reference 31 also has information
on NO, from this type of unit. In Reference 31 Line No. 1 was fired with natural gas only
and Line No. 2 was fired with natural gas and Pet Coke. Reference 31 does contain
information on NO, emissions from Line No. 1. Using this information we come up with
an NO, emission factor of 0.60 Ib/ton although we would assign an emission factor rating
of E.

6. Coke Fired Straight Grate with Wet Scrubber

v Reference 31 also has information on NO, from this type of unit. In Reference 31
Line No. 2 was fired with natural gas and Pet Coke. Reference 31 does contain
information on NO, emissions from Line No. 2. Using this information we come up with
an NO, emission factor of 0.28 1b/ton although we would assign an emission factor
rating of E.

7. Straight Grate, Unspecified Fuel with Wet Scrubber

J An emission factor of 0.44 Ib/ton of NO, is given for this unit and the emission factor
was developed from Reference 31. As noted in items 5 and 6 above Reference 31
contains two complete tests. One test on Line No. 1 with only natural gas being fired and
the other test on Line No. 2 when a combination of natural gas and Pet Coke was fired.
This information is contained in Appendix I of Reference 31. This category, Straight
Grate, Unspecified Fuel with Wet-Scrubber; should be deleted and the NO, values in
items 5 and 6 above should be added.

\/ The CO and Carbon Dioxide (CO,) values should be recalculated for Line No. 1 in
Reference 31 and those should be inserted in the Gas Fired Straight Grate with Wet Scrubber
category. The CO and CO, values should be recalculated for Line No. 2 in Reference 31 and
should be inserted into the Coke fired straight grate with wet scrubber category.

Table 11.23-6
Emission t ite Ore Indurating Furnaces - Flux Pellet Pr

1. Natural Gas Fired Grate/Kiln

J Reference 27 and 35 was used to develop the emission factors for this category. The test
in Reference 35 was for what the company calls a semi-flux pellet. The semi-flux pellet
contains only about 1% limestone. The typical flux pellet contains about 10% limestone.
At the 10% limestone content the SO, emissions are higher due to the sulfur in the
limestone and the increase in fuel consumption needed per ton of pellets. The higher the
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v limestone content the more fuel and higher temperatures are needed to calcine the
limestone. Reference 35 should be averaged with the acid pellet values and included in
Table 11.23-5 for acid pellets. A foot note that the acid pellet table includes semi-flux
pellets with 1% or less limestone content should then be added to Table 11.23-5.

/ Reference 27 only should be used for the NO, emission factor for flux pellets. The total
NO, emissions from the four stacks was 487 Ib/hr with an average green ball feed rate of
423.5 LT/hr. Applying conversion factor of 1.12 standard ton per long ton and 0.75 long
ton of fired pellets per long ton of green balls the Average NO, emission factor is
1.37 Ib/ton of fired pellets.

J Our review of the revised AP-42 Section 11.23 has been completed. We agree with the approach
of segregating emission factors based on fuel type and furnace type for PM and PM,,. For the
time being it may also be reasonable to segregate PM and PM,, emissions by pellet type until
further testing can be done to verify our hypothesis that other factors related to the feed material
quality are more dominant in the determination of PM and PM,, emissions. It has been our
experience with our seven taconite plants that there are significant variations in emission of SO,,
NOy and CO between fuel types, furnace types and pellet types. We appreciate the cooperation
EPA has shown in allowing us the needed time to complete our review of the important industry
in Minnesota.. Please feel free to contact me if you have any questions about our recommended
changes at (612)297-4518.

Sincerely,

Patrick O’Neill
Staff Engineer

Permit Section
Air Quality Division

PFO:lao
Enclosure

cc: Carolina Schutt, Air Quality Division
Hongming Jiang, Air Quality Division
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Attachment #1

US Steel Minntac
Stack Testing Of Natural Gas Fired Grate/Kiln

e Average PM Emission Factor Calculation Spreadsheet
e Summary Pages From Stack Test March 1994
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Reference S6
FACSIMILE MESSAGE

USX CORPORATION - U.S. STEEL GROUP, INC.
MINNTAC PLANT ~- ENVIRONMENTAL CONTROL
P.O.Box 417  County Highway 102

Mountain iron, Minnesota 55768

FAX Number (218) 749-7360
For any problems with FAX messages from/o this number, please call Joanie st (218) 748-7394,
Minntac's Steelcom prefix Is 453,

DATE: 15MAY 98 FROM: Larry Saimela (Vaice phone -7569)
TO: Mr. Patrick O'Neil) TOTAL PAGES: 8

MPCA - AQD

FAX speed dlal #29

RE: AQD File 26A, March 25, 1994 Engineering Test at Agglomerator Line 3

The next pages of this FAX have most of the information that your measage on my answering
machine aska for. | did not realize until this meming that interpoll omitted the process parameters. |
need to dig for that data to make the report complete, but let me know if the process data is critical to
your analysis. If so, I'll get to it sooner rather than later.

| put your survay request at the bottom of one of the piles on my desk. Plesse FAX me ancther one,
and I'll do it right away.

Please let me know if you need anything further.
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APPENDIX E
~ PROCESS DATA

(Not available at time of report publication)
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218 749 7360

Table 3. Summary of the Results of the March 25, 1994 Sulfur Dioxide Emission Test
on theNpJﬂmQaMatthe US Steel Minntac Plant in Mountain
Iron, Minnesota.
: Time Concentration Emission Rate
Test/Run Date (HRS) (ppm,d)__ JLB/HR)
11 3-25-94 1030-1142 63 ° 185
1/2 3-25-94 1224-1332 60 190
VA 32504 13581503 §7 203
Avg 63 193
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2 SUMMARY AND DISCUSSION

The results of the particulate emission engineering test are summarized in Tables 1a
and 1b, As will ba noted, the particulate concentration averagad 0.531 GR/OSCF (dry +
organic wet catch) and 0.530 GR/DSCF (dry catch only). The corresponding emission rates
averaged 1384 and 1380 LB/HR. '

The PM-10 results are summarized In Table 2. The PM-10 concsntration averaged
0.074 GR/DSCF (Dry + Method 202 Wet Cateh) and 0.062 GR/DSCF (Dry Catch Only).
The corresponding PM-10 emission rate averaged 202 and 169 LB/HR.

The sulfur dloxide results are summarized in Table 3. The sulfur dioxida concentrae
tion averaged 63 ppm,d and the emission rate averaged 193 LB/HR.

No difficultias wara ancountered In the field or in the laboratory evaluation of the
samples. On the basis of these facts and a complete review of the data and results, it Is our
opinion that the concentrations and emission rates reported herein are accurate and closely
reflect the actual values which existed at the time the test was performed.
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FACSIMILE MESSAGE

USX CORPORATION - U.S.STEEL GROUP, INC.
MINNTAC PLANT - ENVIRONMENTAL CONTROL
P.O. Box 417 County Highway 102
Mountain iron, Minnesota 55768

FAX Number (218) 749-7360
For any problems with FAX messages from/to this number,
please call Joanle at (218) 749-7394. Minntac’s Steelcom

prefix Is 453.
DATE: 21 MAY 96 FROM: Larry Salmela
TO: Patrick O'Neill TOTAL PAGES: 2
MPCA - AQD

FAX Speed dial #29

RE: 1. ‘Taconite Survey 2. Line 3 Process Data .EC 3-25-94

1. Tho next page of this FAX is the sarvey response from Minntac, My bumble
apologics the tardy responsc.

2, Our records show that our production ratc was 270 tons of pellets per hour at
Line 3 on March 25, 1994. To avoid g the unita, the “ton”™ used
hero is the standard 2,000 Ib ton,

270 4 of Fired pc((e‘('f pe- }‘Luu/
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Attachment #2

National Steel Pellet Company (NSPC)
Stack Testing Of Natural Gas Fired Grate/Kiln
With Multiclone Collector

o Average PM Emission Factor Calculation Spreadsheet
e Summary Pages From Stack Tests from 1989 to 1995
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Attachment #3

- Eveleth Mines
Stack Testing Of Grate/Kiln using Pet Coke as Fuel
With Wet Scrubber

« Average PM Emission Factor Calculation Spreadsheet
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ttachment #4

LTV Steel
Stack Testing Of Gas fired vertical shaft furnace with wet scrubber
(roto-clone) on bottom gas stack and centrifugal precleaners and heat
recuperation on top gas stack

e Stack Test Summary Pages August, 1994 & July, 1995
e Average PM Emission Factor Calculation Spreadsheet
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Attachment #6

Hibbing Taconite
Average Filterable PM Emission Factors for Straight Grate

e Average PM Emission Factor Calculation Spreadsheets
1. Natural Gas Only
2. Natural Gas/Pet Coke

OIL
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Attachment #5

Inland Steel
Average Filterable PM Emission Factor Data for Simultaneous Natural
gas and Pet Coke Fired Straight Great

e Appendix G of Reference 30
e Average PM Emission Factor Calculation Spreadsheet
o May 1985 Stack Test for Stack D
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APPENDIX @

PROCESS DATA




o PROCESS FUEL DISTRIBUTION

Distribution during 'A' and 'B' scrubber testing:

Natural Gas -  'A' combustion chamber: 530,872
530,798
74 mcf
'B' combustion chamber: 262,700
262,321
i Total plant gas = 453 mef
- o = 453 MMBTU
a1
Petroleum Coke - 'A' combustion chamber: ' 2,239,700
i 2,236,687
% 3,013
= | 30,130 1bs.
30,130 1bs. x 14,100 BTU x 1 MMBTU
1b. 106
Total plant petroleum coke 425 MMBTU
Percent plant natural gas 453 - 50
e 878 p—
b
Percent plant PetCoke 425
g 878 - 482




*

*

PRODUCTION ESTIMATE

Shift 2 - 7:00 a.m., to 3:00 p.m,

'A' and 'B' scrubber testing -

Conveyor GP2 scale reading

8:00 a.m.

Conversion factor green balls to pellets

2754 L.T. Pellets

Percent of design rate

8 hours

G-2

to 4:00 p.m.

3,442 L.T.

= 3,442 * 0.8 = 2,754 L.T. pellets

344 L.T, per hour

n

344 LTPH actual

338 LTPH design 105%

|

AS




PROCESS FUEL DISTRIBUTION

Distribution during 'C' scrubber testing:
NATURAL GAS

'A' Combustion Chamber

'B' Combustion Chamber

Tofal Plant Natural Gas =

PETROLEUM COKE

TA' Combustion Chamber =

15,610 1bs. * L4200 BTU . 1 MMBTU

1b. 10° BTU -
Total Plant Petroleum Coke =
Percent Plant Natural Gas =
Percent Plant Petroleum Coke =
DPB:djs
8/19/86
G-3

AS

531,065
531,026

39 MCF
263,697
263,498

199 MCF

238 MCF

238 MMBTU

2,247,457

2,245,896

1,561 x 10

15,610 1bs.

220 MMBTU
52%

487



PROCESS TUEL DISTRIBUTION

pistribution during 'D' scrubber testing:

NATURAL GAS
'A' Combustion Chamber | . 531,507
531,470
37 MCF
'R' Combustion Chamber 264,996
264,792
204 MCF
Total Plant Natural Gas = 241 MCF
241 MMBTU
PETROLEUM COKE
'A' Combustion Chamber : = 2,255,251
2,253,753
1,498 x 10
= | .14,980 1bs.
14,980 1bs. » L2190 B « 1 Mp ]
10° BTU
Total Plant Petroleum Coke = | 211 MMBTU
Percent Plant Natural Gas = 53%
Percent Plant Petroleum Coke . = 47%

DPB:djs
8/19/86

G-4 A g



PRODUCTION ESTIMATE

* 'C' Scrubber Testing:

Shift 2 8/7/86 - 7:00 a.m. to 3:00 p.m.

Conveyor GP2 scale reading = 3,424
Conversion factor green balls to pellets

3424 * 0.8 = 2,739 L.T.

2,739 L.T. Pellets

8 Hours = 342 L.T. per hour
* 'D' Scrubber Testing:
Shift 2 8/8/86 - 7:00 a.m. to 3:00 p.m.
Conveyor GP2 scale reading _ = 3,465
Conversion factor green balls to pellets
3465 % 0,8 = 2,772
2,772 L,T. Pellets - 347 L.T. per hour
8 Hours 3 .

DPB:djis
8/19/86




Interpoll Inc.
4500 Ball Road N.E.
Circle Pines, Minnesota 55014

Telephone (612)786-6020

RESULTS OF THE MAY 21, 22 AND 23, 1985,
PARTICULATE EMISSION COMPLIANCE TESTS
ON THE HEARTH LAYER SCREEN, PRODUCT
SPLITTER, INDURATING GAS SCRUBBER D AND
HEIL SCRUBBER EXHAUST AT THE INLAND STEEL
MINORCA TACONITE PLANT LOCATED
NEAR VIRGINIA, MINNESOTA

Submitted to:
INLAND STEEL MINING COMPANY
P. 0. Box 1
Virginia, Minnesota 55792

Attention: Michael Ricciardi

Approved by:

Report Number 5-2006 Pery/y Lonnes, Ph.D.
June 3, 1985 Président

ks



ABBREVIATIONS ii

TABLE OF CONTENTS

INTRODUCTION
SUMMARY AND DISCUSSION

RESULTS

3.1 Results of Orsat and Moisture Analysis

3.2 Results of Particulate Loading Determinations
3.3 Results of Opacity Observations

APPENDICES:
A - Results of Preliminary Measurements

B

m o O

T R L= I MO M

Location of Test Ports and Traverse Points
Methods 2-5 Field Data Sheets - Hearth Layer Screen
Methods 2-5 Field Data Sheets - Product Splitter

Methods 2-5 Field Data Sheets - Induration
Furnace Scrubber D

Methods 2-5 Field Data Sheets
Method 9 Field Data Sheets
Laboratory Data Sheets

MPCA Exhibit C

Plant Operating Summary

Heil Scrubber EXhaust

Procedures
Calculation Equations
Sampling Train Calibration Data

ii

AS

13
18



ACFM
cc (ml)
DSCFM

DSML
DEG-F (OF)
DIA.
FT/SEC
GPM
GR/ACF
GR/DSCF

.9

HP

HRS

IN.

IN. HG.
IN. WC.
LB
LB/DSCF
LB/HR
LB/10687TU
LB/MMBTU
MW
mg/DSCM
microns (um)
MIN.
ohm-cm
PPH

PPM

PSI

SQ. FT.
v/v

w/w

ABBR

actual cubi
cubic centi
standard cu

EVIATIONS

¢ feet per minute
meter (milliliter)
bic foot of dry gas per minute

dry standard milliliter

degrees Fah
dijameter

renheit

feet per second

gallons per
grains per
grains per
gram
horsepower
hours
inches

minute
actual cubic foot
dry standard cubic foot

inches of mercury

inches of water

pound
pounds per
pounds per
pounds per
pounds per
megawatt
milligrams
micromater

‘minutes
~ ohm-centime

pounds per

dry standard cubic foot

hour

million British Thermal Units heat input
million British Thermal Units heat input

per dry standard cubic meter

ter
hour

parts per million

pounds per
square feet
percent by
pertent by

square inch

vo lume
weight

Standard conditions are defined as 68 OF (20 O9C) and 29,92 IN. of mercury pressure.
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2 SUMMARY AND DISCUSSION
The results of the particulate -and visible emission test oh
the four sources are summarized below (a more detailed summary on a -

source by source basis may be found in Tables 1-4):

Average Values

: : Emission _
Volume Concentration Rate Opacity
Source (DSCFM) (GR/DSCF) (LB/HR) (%)
Hearth Layer ' '

Screen - 23,100 .017 3.31 6
Product Splitter 16,100 ' .066 9.17 15.2
Induration Furnace - : :

Scrubber D 124,000 011 11.2 0
Heil Scrubber 27,300 .01l 2.63 0

No difficulties were éncountered in the field or in the
laboratory evaluation of the flye gas and particulate samp]eé. On the
basis of this fact and a compiete review of the entire data and results,
it is our opinion that the emission rates and emission factors reported
herein are accurate and closely reflect the actual values which existed
at the time the tests were performed.
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-[RTINENT INFORMATION - MUST

Job Thme : A_.a_l) sTes
HNCLUDE FREQUENCY AND DURATION Nate_ S~ 9 5~
%F 500T BLOWING AND ASH PULLING. Unit Ho. LocaTion Iwpgapiae _eas
S5CRVBBLA O S7ACk
?' RUN 1 Yo - LT/ He [fhoc 1)S$ RAT S
ﬂu
2 AAT
% RIN 2 vo $T/wg  FReoctsy QALK
2 Yo T Procsss  RATE
NSPT j
COMPLIANCE TEST _'
ENGINEERING TEST
EQUIPMENT PERFORMANCE TEST j
|0 feet cffective
f Glass liner £77 Stainless-steel liner /] Inconel liner /.7 Other
Impinger assembly WET CATCH ANALYSIS:
Condenser [/ Torganic" L7 "inorganic"
—
& To comply with(Gtatedor Federal Regulations
OR
[] As requested by of ’
|c Calibration: Temperature Measuremen : Orsat data:
249 @/Digr‘al | _number per run
| RS0 = Bi_miTal ic / &7 integrated bag
'.- = , ) '
3 214 [ Thermometery? W &/ PLY [~7 bulb
;' [_7 Other

A5

&1 0z Analyzer
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Process Scrubber Stack D

Exhibit C
Page #7
REQUIRED DATA
for
COMBUSTION SOURCES
Pa-e.w/_) LA hM

Jndwvaﬁ‘/? ;_..,_—, /JWAW

C., Fuel Input

1. Itemize all fuels and materials that are added to the
combustion process during the test period. Attach ultimate
analysis of the fuel.

— - _--—--—-—--———__—--—--—--——----—--—-----—--—---—-——ﬂ—----—
—— -—

FUEL DESCRIPTION INPUT b As Rec'd HEAT INPUT
Coal:State, Cty, Mine  (LBS/HR) MOISTURE (BTU/LB)  (BTU/HR)
0il: Specify Grade (GAL/HR) As Rec'd (BTU/GAL)
No, 1
o> MR

Natural Gas 1.8 ¥CFM 1,014 BIU/CF 114,379,200
No. 2
No. 3

——------———-----—-—------——---———--—————-q---———_——--——ﬂ-—--—-----

2. Are the above fuels substantially the same as those
normally burned_Yes . If not, explain

3. Are the above fuels normally burned in the proportions
shown ‘above Yes . If not, explain

4, Describe any changes anticlpated for procurement of fue.s
within the next twelve (12) months. None

D. Equipment & Operating Data

1. Furnace No. Area 108 ' Traveling grate .

D .
2. Furnace Mfg. ravo Corporation

3. Type of Firing external two chamber

AS

I-3





