
October 25, 2023 

Ms. Katherine Koster 
Senior Environmental Engineer 
EQLE, AQD, Detroit District 
3058 West Grand Boulevard, Suite 2-300 
Detroit, Michigan 48202 

Ms. Jenine Camilleri 
Enforcement Unit Supervisor 
EQLE, AQD 
P.O. Box 30260 
Lansing , Michigan 48909-7760 

Re: Cleveland-Cliffs Dearborn Works 

CLEVELAND-CLIFFS INC. 
Cleveland-Cl iffs Steel Corporation 
Dearborn Works 
400 I Miller Road, Dearborn Ml 481 20 
P 313 317 8900 clevelandcliffs com 

Response to Violation Notice dated October 6, 2023 

Dear Mss. Koster and Camilleri 

s 
RECEIVED 

OCT 3 1 2023 

Air Quality Division 
Detroit Office 

I am writing on behalf of Cleveland-Cliffs Dearborn Works in response to the Violation Notice dated 
October 6, 2023. The Violation Notice alleges that Cleveland-Cliffs exceeded its permit limit for 
Manganese for the FGBOFSHOP Secondary Bag house and ESP stacks combined during stack testing 
conducted on August 1-2, 2023. 

Cleveland-Cliffs provided EGLE with a detailed analysis of the test results in its Notification of Retest 
submitted on September 1, 2023 and included with this response as attachment 1. In short, the following 
inconsistencies and conclusions were noted: 

• The test results for manganese were extremely inconsistent. This is in contrast to the test 
results for PM , PM2.5 / PM10, and lead which were consistent across the test runs. 

• The overwhelming portion of the manganese was present within the post-filter (back half 
or condensable) part of the sampling train. This contrasts with the distribution of 
manganese in previous stack tests on the ESP. 

• The test results are not indicative of any deficiency in the operation of the ESP because 
the ESP is incapable of controlling condensable particulate and hence condensable 
manganese. The results are either an extreme outlier or are influenced by some form of 
sample contamination that was outside the control of Cleveland-Cliffs. 

• The possibility of sample contamination is also supported by the fact that the elevated 
condensable manganese was only present in two of the three runs and was not present 
in the concurrent testing of the secondary baghouse. 

Cleveland-Cliffs conducted a re-test on the ESP and SEC Baghouse on September 19-20, 2023. The 
results of that testing were in compliance with all emission limits, including manganese. Notably, 
approximately 96% of the manganese emissions from the ESP during the retest were filterable . This is in 
line with previous historical data prior to the August 1-2, 2023 test. ESP operating conditions for the 
September 19-20 retest were nearly identical to the August 1-2 testing in that both tests were conducted 
with 30 ESP fields in service with all casing No. 2 and a compartment in both casings No. 1 and No. 3 out 
of service. ESP performance based on an examination of the PM test results was likewise very similar 
(PM grain loading was 0.0021 gr/dscf for the retest and 0.0024 gr/dscf for the August testing. PM pounds 
per hour was 7.9 lbs/hr for the retest and 8.8 lbs/hr for the August testing) . Detailed preliminary results for 
the retest were provided to EGLE in the transmittal letter for the August 1-2, 2023 stack test report which 
is included with this response as attachment 2. 



The fo llowing three tables il lustrate the degree to which the results for the Augu st 1-2, 2023 are an outlier 
for manganese. Table 1 prov ides a comparison of filterable, condensable, and total manganese results 
for all stack tests conducted since July of 2022. The first and third runs of the August 2023 stack test are 
clea rly outliers for total and condensable manganese This is not the case for fi lterable manganese where 
the results are consistent across the board. 

Table 1: Distribution of Manganese within the Test Run Samples for Previous 5 Testing Events 
(Including the August 2023 testing event and the September 2023 retest) 

Date Run Total % % Filterable Condensable 
Manganese Filterable Condensable Manganese Manganese 

(Lb/hr) Manganese Manganese Lbs/hr Lbs/hr 
7/26/2022 1 0.055 80.4 19.6 0.044 0.011 
7/27/2022 2 0.037 70.9 29.1 0.026 0.011 
7/27/2022 3 0.053 92 .2 7.8 0 049 0.004 
12/20/2022 1 0.062 96.4 3.6 0.060 0.002 
12/20/2022 2 0.038 93.7 6.3 0.036 0.002 
12/21 /2022 3 0.057 88.1 11 .9 0.050 0.007 
5/16/2023 1 0.039 97.2 2.8 0.037 0.001 
5/16/2023 2 0.052 96.7 3.3 0.050 0.002 
5/17/2023 3 0.057 92.0 8.0 0.053 0.005 
8/1/2023 1 0.274 17.9 82 .1 0.049 0.225 
8/1/2023 2 0.045 92.4 7.6 0.042 0.003 
8/2/2023 3 0.100 57.4 42.6 0.057 0.043 

9/19/2023 1 0.069 94.1 5.9 0.065 0.004 
9/19/2023 2 0.062 97.6 2.4 0.060 0.002 
9/20/2023 3 0.053 95.0 5.0 0.050 0.003 

The possibility of sample contamination for manganese is further supported by the overall consistency of 
the other measured constituents, namely Particulate Matter (PM), over the previous 5 ESP testing events. 
This is illustrated in Table 2. This data is further indicative that ESP performance during the test was not a 
contributor to elevated manganese levels as an ESP is only designed to remove filterable particulate 
matter, not condensable particulate matter. 

Table 2: Particulate Matter Test Results for Previous 5 Testing Events (Including the August 2023 
testing event and the September 2023 retest) 

Test Date Jul-22 Dec-22 May-23 Aug-23 Sep-23 

ESP PM (Grains/DSCF) 0.0040 0.0036 0.0030 0.0024 0.0021 
ESP PM (Lb/hr) 10.23 11 .30 10.97 8.94 7.89 

ESP PM10 / PM 2.s 
(Lb/hr) 25.37 13.97 15.53 12.03 13.83 

No. ESP Equivalent 
Fields in Service 30 32 30 30 30 

Another indication pointing to possible sample contamination can be seen through an examination of the 
process data. When examining process data related to raw material inputs (mainly Hot Metal Manganese 
Composition ), ESP dust manganese composition , and BOF/ESP operating parameters such as oxygen 
blow rate, ESP draft, and ESP COMS opacity, nothing is observed that would account for the extreme 
outlier that Run 1 of the August 1-2 testing event is for manganese emissions as it relates to absolute 
amount and distribution . This data is presented in Table 3. 
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Table 3: Process Data for Previous 5 Testing Events (Including the August 2023 testing event and 
the September 2023 retest) 

Date Run Hot ESP ESP ESP Average Average BOF 
Metal Dust Draft (in. Number of Oxygen ESP Tons 

Mn(%) Analysis Water) Equivalent Blow COMS per 
Mn Fields in Rate Opacity Hour 

(mg/kg) Service (scf) (%) 
7/26/2022 1 0.44 4600 2.79 30 21418 2.12 252.1 
7/27/2022 2 0.48 5700 2.85 30 21229 2.23 321.6 
7/27/2022 3 0.47 5100 2.82 30 21069 1.77 246.5 
12/20/2022 1 0.46 4800 2.83 32 20653 2.99 352.1 
12/20/2022 2 0.46 7000 2.78 32 21375 2.94 369.6 
12/21/2022 3 0.46 4400 2.81 32 21449 3.01 336.3 
5/16/2023 1 0.44 3400 2.79 30 21380 3.55 319.0 
5/16/2023 2 0.44 3800 2.78 30 21103 3.41 344.8 
5/17/2023 3 0.46 2700 2.81 30 21436 4.25 317.0 
8/1/2023 1 0.42 7400 2.80 30 21156 3.11 305.6 
8/1/2023 2 0.47 6200 2.81 30 20926 3.15 332.5 
8/2/2023 3 0.48 5200 2.80 30 19888 3.27 283.6 
9/19/2023 1 0.48 6300 2.71 30 20785 4.42 340.0 
9/19/2023 2 0.46 4600 2.74 30 20742 4.72 373.4 
9/20/2023 3 0.53 7100 2.74 30 20959 3.80 333.3 

In conclusion, the elevated manganese test results for the August 1-2, 2023 test were primarily driven by 
two outliers, one extreme, where a far more significant portion of manganese than observed in previous 
stack tests was collected in the condensable portion of the sampling train. Cleveland-Cliffs believes that 
sample contamination is the most probably reason for these outlier results. This is supported by the 
consistency of the PM results and BOF/ESP operating parameters over the series of tests. Further 
support to this conclusion is provided by the results of the September 19-20, 2023 retest which were in 
line with what was observed in testing conducted prior to the August testing event. 

Cleveland-Cliffs believes that sample contamination is the most probable explanation for the outlier 
manganese results. In order to provide an indication of whether sample contamination occurred, 
Cleveland-Cliffs will require the stack test company to collect a proof train recovery sample from each 
separate sampling train that is used for metals testing on the ESP. In the event of a similar outlier run, this 
will allow for the possibility of completely ruling out contamination from stack testing equipment. 

Due to the fact that sample contamination was the most probable cause for the outlier manganese result, 
Cleveland-Cliffs asserts that the results of the test do not constitute noncompliance. 

Specific Information requested by Violation Notice 

The following is the specific information requested by the Violation Notice. 

The dates the alleged violation occurred 

The stack test was conducted on August 1-2, 2023. The report was submitted to EGLE on 
September 29, 2023. 

An explanation of the causes and duration of the violation 

As detailed above, Cleveland-Cliffs believes that sample contamination was the most likely cause 
for the elevated manganese results. 
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Whether the violation is ongoing 

The alleged violation is not ongoing. 

A summary of the actions that have been taken and are proposed to be taken to correct 
the violation and the dates by which these actions will take place 

A retest was completed on September 19-20, 2023. The retest was conducted under nearly 
identical operating conditions as the August 1-2, 2023 test. Results from the retest were in 
compliance with all applicable permit limitations. 

Steps being taken to prevent a reoccurrence 

As detailed above, Cleveland-Cliffs believes that sample contamination was the most likely cause 
for the elevated manganese results. While Cleveland-Cliffs cannot ensure that sample 
contamination of some sort will not occur in the future, additional QA/QC steps have been 
implemented with the stack test company that will provide a definitive indication of whether 
sample contamination from stack testing equipment occurred. In any case, the uncertainty 
associated with Lead and Manganese emissions was clearly stated in the draft consent decree 
modification and provides the reason for the extensive amount of post-rebuild testing required for 
the ESP. The 11 th WHERAS clause states the following: 

WHEREAS, regarding the Violation Notices concerning emissions above 
the Pb and Mn emission limits in the Permit, Defendant is uncertain as to 
the impact the completed ESP Project will have on the Facility's 
compliance with Pb and Mn emission limits and asserts that higher 
emission limits may be technically warranted and supported by air 
dispersion modeling for the Mn initial threshold screening level and if 
ambient air monitor concentrations for Pb and Mn are satisfied with an 
ample margin of safety. Plaintiffs, however, believe the completed ESP 
Project is likely to address those issues such that no additional injunctive 
relief is required to resolve the Pb and Mn Violation Notices issued by 
EGLE. To address the uncertainty, this Consent Decree Modification 
requires additional testing to assess performance of the ESP Project as it 
relates to the control of Pb and Mn emissions. 

If you have any questions regarding the provided information or require additional information, please 
contact David Pate at 313-323-1261. 

James E. Earl 
Area Manager Environmental 
Cleveland-Cliffs Dearborn Works 

Attachment 1: Notification of Paragraph 22.S(b) Retest for August 1-2, 2023 Test 

Attachment 2: Paragraphs 22.2(b) and 22.S(b) Submittal of Test Results for August 1-2, 2023 ESP 
Testing 
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Attachment 1: Notification of Paragraph 22.S(b) Retest for August 1-2, 2023 Test 
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...;-- CLIFFS 

September I . 2()2} 

Via E-Mail 

EES Case Management Unit 
U.S. Department of Justice, ENRD 
Eescasemanagement. enrd@usdoj.gov 

Louise Grosse, Esq. 
U.S . EPA, Region 5 
Gross. louise@epa.gov 

Mr. Daniel Schaufelberger 
U.S . EPA, Region 5 
schaufelberger. dan iel@epa.gov 

CLEVELAND-CU FFS INC . 
C evelard C, !Its Stee Co'"porat 011 

DeartJon WarKS 
~GQ r \/1i ller 'load J earbom Ml 48120 
? 3 13 3 ! 7 8900 c e,e ardcl Hs corn 

Air Enforcement and Compliance Assurance 
U.S. EPA, Region 5 
R5airenforcement@epa.gov 

Elizabet!, Morrisseau, Esq. 
Michigan AG' s Office, £NRA Division 
MorhsseauE@michigan.gov 

Ms. Katherine Koster 
Michigan EGLE, Detroit Di,stdct Office 
Kosterkl@michigan.gov 

Subject Cleveland-Cliffs Steel Corporation Dearborn Works - Civil Action No. 15-cv- I I S04 
DJ # 90-5-2-1-10702 
Notification of Paragraph 22.5(b) Retest for August 1-2, 2023 Test 

Pursuant to Paragraph 22.S(b) of the draft Consent Decree Modification, Cleveland-Cliffs Steel 
Corporation conducted its second quarterly test of the ESP following the completion of the ESP project. 
The test was conducted on August 1-2. Cleveland-Cliffs has continued conducting tile tests pursuant to 
tlie draft Consent Decree Modification even though it is not yet effective. 

Preliminary results of the August 1-2 ESP stack test indicate the PM emission rate was 14% of the limit 
and the lowest tested value we have achieved over a 3-nm average. However, the manganese emissions 
appear to be in excess of the emission limit. Manganese emissions from the ESP and SEC Baghouse 
combined were 0.15 Lb/hr versus a permit limit of0.10 Lb/hr. This is largely attributed to the 
condensable fraction of Manganese which the ESP is incapable of controlling. When looking at just 
filterable Manganese for the ESP, results were consistent with previous tests and under the emission limit. 
The detailed preliminary results for PM, PM'°' Pl\-h ,. Lead (Pb), and Manganese (Mn) are presented 
below in Table I . 

Table 1: Pnliainary Test Results - ESP and SEC Bacfaome-Aupst 1-2, 2023 
Emiuion 

Run l Run? Ruo3 Averae:e Limit 

ESP Pb (Lb/hr) 0.009 0.004 0.007 0.007 NIA 
ESP Mn (Lb/hr) 0.274 0.045 0.100 0.140 N/A 
SEC BU Pb (Lb/hr) 0.007 0.003 0.003 0.004 N/A 
SEC BU Mo (Lb/hr) 0.01 I 0.010 0.012 0.011 NIA 
ESP PM (Graios/DSCF) 0.0027 0.0021 0.0023 0.002 0.0152 
ESP PM (Lb/hr) 10.15 7.88 8.80 8.9 62.6 
ESP PMlO / PM Z.5 
(Lb/hr) 13 .14 11.29 11.66 12.03 47.5 / 46.85 
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- ' / ! f Total Pb (Lb/h.r) ' o.o: 6 0.007 0.0 !O O.OH 0.067 

Total Mn (Lb/Hr) 0.2S5 f 0.055 O.! 12 0.15 
Total Filteral:>le Mn l ' ' 
(Lb/hr) 0.060 0.052 0.069 i 0.06 

The manganese results from th is test represent an outlier in both magnitude a11d character of the 
manganese emissions when compared to previous te5ting. In reviewing the data from thi3 test and from 
prior tests, Cleveland-Cliffs has concluded the fol lowing: 

• The test results for manganese were extremely inconsistent. This is in stark contrast to the test 
results for PM, PM2 ,/PMrn, and lead which were consistent across the test runs. 

• The overwhelming portion of the manganese was present within the post-filter (back half or 
condensable) part of the sampling train. Thi§ contrasts with the distribution of the manganese in 
previous s'lack tests on the ESP. 

o.rn 

N/A 

• The test results are not indicative of any deficiency in the operation of the ESP because it is 
incapable of controlling condensable fraction of manganese. The results are either an extreme 
outlier or are influenced by some form of sample rontaminatiofl that was outside of the control of 
Cleveland-Cliffs. 

following is a more detailed discussion of these concl11sioos. 

1. Inconsistency of Manganese Samples Compared to Particulate and Lead Test Results. 

The manganese results for this testing event were extremely inconsistent. This is best presented by 
examining the standard deviation of manganese over the 3 test runs of the August testing event against 
previous test event:; where the test was performed with a majority rebuilt ESP, Some le\/el of variation 
can be expected due to the ;heer number of variables associated with BOF steetmaking. However, in thi~ 
case, the standard deviation of the 3 runs for the August testing event is between 9 and t3 times higher 
than the three previous test events. Put another way, the variation of manganese results for the August test 
events is an order of magnitude higherthan the 3 previous testing events that were conducted with similar 
ESP operating configurations. 

Table 2: Maapaese Test Results for A8ftll Teslillf! Event and 3 Previous Test Events 

Jaly~27 [ December 20-21 ! May 16-17 1 A11g1Ht 1-? 
2022 , 2022 l 2023 I 1023 

Man~aoese Emi$8iou lLbslhr} 
Run 1 0.055 I 0.062 0.039 I 0.274 ' 
Run2 0.037 j 0.038 0.052 ! 0.045 

Run3 0.053 t 0.057 l 0.057 ! 0.100 

Standard ' 1 
Deviation 0,010 I O.OtJ 0.0lO t 0.120 
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These inconsistent test results for manganese are in contrast w the test resul ts for PM, PM! ,/PM ,o, and 
lead . as identi tied ahove in Table l. The particulate factions :ind lead all showed consistent results in the 
August test . Th is is therefore an indication of an anomaly with the manganese data . 

2. Di'itribution of Manganese Within tile Condensable Faction. 

In addition to the extreme variability in the manganese results, another anomaly present was where the 
manganese was collected within the sampl ing train . In previous test events, the majority of the collected 
manganese was with in the ti lterable portion of the sample train. l11 most cases, this has accounted for over 
90% of the total amount of manganese collected. This trend was completely reversed in the ca,e of Run I 
of tile August test evenr with only 18% of the collected manganese being within the fi lterable fraction . 
The same anomaly was present to a lesser extent in Run 3 of the August testing. Thi s data is set forth in 
Table 3. 

Table 3: Distribution of Maogane§e within the Test Run Sample:<1 ror August Testing E:vent and .3 
Previous Test Eveots 

Total "/., FiltuabJe C ondensable 
llang2nese o/~Filt.erable Condemable Manganese Maaganese 

Date Run (Lbs/hr) Man~anese Maooneite Lbl/Hr Lbs/hr 

7/26/2022 I 0.055 80.4 19.6 0.044 

7/27/2022 2 0.037 70.9 29. l 0.026 

7/27/2022 3 0.053 92.2 7.8 0.049 

12/20/2022 I 0.062 96.4 3.6 0.060 

12/20/2022 2 0.038 93.7 6.3 0.036 

12/21/20:ZZ 3 0.057 88.1 11.9 0.050 

5/16/2023 I 0.039 97.2 2.8 0.037 

5/16/2023 2 0.052 96.7 3.3 0.050 

5/17/2023 3 0.057 92.0 8.0 0.053 
8/1/2023 I t.274 17.9 82.1 0.049 

8/1/2023 2 0.045 92 .4 7.6 0.042 

8/2/2023 3 0.IOO 57.4 42.6 0.057 

Table 3 clearly presents Runs l and 3 of the August test event as outliers. particularly in regards to the 
amount of manganese collected within the condensable portion of the sampling train. Indeed, the 
condensable manganese Lbs/hr in Run 1 of the August sample is two orders of magnitude greater than the 
majority of the test runs. 

3. Potential Root Causes 

There are two possibi lities that can account for the above-discussed anomalies. The first possibility is that 
something within the process was sufficiently different to alter the nonnal distribution of manganese. 
Cleveland-Cliffs examined process data related to raw material inputs (mainly Hot Metal Manganese 
Composition), ESP dust manganese composition, and BOF/ESP operating parameters such as oxygen 
blow rate, ESP draft, and ESP COMS opacity. The data is presented in Table 4. 
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Table 4: Process Data for August Testing Event and 3 Previous Test [ vents 

I I 

I 

ESP ESP Number I I Average 
i 

ESP Dust Draft of Equivalent Average ESP BOF I 
I 

Hot Metal AaaJy5is (in. Fields in Oxygen Blow Opacity Tons per 
Date Run ' Mn(¾) {mg/"1!) Water) Service Rate (sd) % Hour 

7/26/2022 I 0.44 4600 2.79 30 2141 8 2. 12 2s2. r 

7/27/2022 2 0.48 5700 2.85 JO 21229 2.23 32 L6 
l 

7/27/2022 3 0.47 5100 2.82 JO 2l069 !.77 246.5 

l?/20/2022 I 0.46 4800 2.83 32 20653 2.99 352.1 

12/20/2022 2 0.46 7000 2.18 }2 21375 2.94 369.6 

12/21/2022 3 0.46 4400 2.81 }2 21449 3.0l 336.J 

5/16/2023 I 0.44 3400 2.79 JO 21380 3.55 319.0 

5/16/2023 2 0.44 3800 2.78 30 2l lOJ 3.41 344.8 

5/17/2023 3 0.46 2700 2.81 30 21436 4.25 317.D 

8/1/2023 l 0.42 7400 2.80 JO 21156 3. 11 305.6 

8/1/2023 2 0.47 6200 2.81 JO 20926 3.15 332.5 

8/2/2023 3 0.48 5200 2.80 30 19888 3.27 283.6 

Notable for Run I on August I is that the ESP Dust Analysis is the highest of the runs and the Hot Metal 
Manganese content is the lowest. This would seem to imply that the scrap might have contributed a higher 
proportion of manganese than for the other test runs. However, neither of these parameters fit the criteria 
for being an outlier of sufficient magnitude to account for the extreme outlier that Run I of the August I 
test is for manganese emissions as it relates to absolute amount and distribution. 

The second possibility is that the sample was somehow contaminated by the equipment used by the stack 
testing company onsite or by the laboratory that performed the analysis. The stack testing company 
(RWDI) conducted several checks to try to detennine if contamination occurred. 

First, R WDr fol lowed-up with the laboratory to double-check the numbers and to re'\I iew all the QA/QC 
measures employed. The laboratory reported no issues. 

Second, RWDI examined the possibility that potassium permanganate used in a previous Method 29 
testing event at another facility might have contaminated the samples (note that potassium permanganate 
was not used during this testing event). The laboratory checked the metal scans for potassium and found 
no correlation between the high manganese and potassium levels. 

Finally, RWDI checked the pH of their acid bath cleaning solution to verify that the acidity level was in 
the proper range. No issues were identified. It should be noted that EGLE and Cleveland-Cliffs personnel 
had the opportunity to observe RWDl's onsite sample recoveries. Nothing of concern was noted as the 
recoveries were conducted in a clean area free from contamination and in accordance with Method 29 
procedures. 

As an additional check, Cleveland-Cliffs had RWDl analyze the back half of the Method 5/202 
condensable particulate matter sampling train (conducted simultaneously with the Method 29 metals 
testing but as a completely separate sample train) to see if any elevated levels of manganese collld be 
detected from the impingers or from the CPM filter. Minimal manganese was detected in all of these 
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Method 51202 back half condensab le samp les. Cleveland-C liffs acknowledges th at this analysis is not an 
approved method and that there are a number of unknowns (5uch as the efti cienc)' of the CPM fi lter in 
collecti ng manganese that had passed through the primary tilter). However, Cleveland-Cliffs bellieves that 
it could be evidence that the gaseous manganese rnea-;ured did not come from the Dearborn Works 
operations. 

Based on this analysis conducted by Cleveland-Cliffs, R WDL and the laboratory, neither potential root 
cause could be completely rule out. Cleveland-C liffs believes that sample contamination is the most 
probable explanation. This is supported by the observation that elevated condensable manganese was not 
present in the concurrent testing conducted on the secondary baghouse. It stands to reason that if the BOF 
process was the source of the elevated condensable manganese. elevated condensable manganese would 
have also been present in the secondary oaghouse test runs l and 3. This was not the ca5e. For testing on 
the £SP going r"orward, Cleveland-Cliffs will require RWDI to collect a proof train recovery sample from 
each separate sampling train that RWDI uses for manganese testing. ln the event of a similar outlier run, 
this will allow for the possibility ofcompletely ruling out contamination from stack testing equipment. 

4. Manganese Test Resuli."i .are not Indicative of ESP Per/armance lnues. 

Cleveland-C liffs assessed the overall performance of the ESP during the August test and has concluded 
that there were no issues with the ESP that would have resulted ,n the elevated manganeje. An ESP is 
designed to remove filterable particulate matter, not condensable particulate matter. Therefore, regardless 
of the condition of the ESP, manganese that is in a condensable state wi II not be removed. A number of 
parameters validate the fact that ESP performance during this test was not a contributor to the elevated 
manganese levels. The parameters presented in Table 5 are filterable PM results, opacity, lead, and 
filterable manganese. The data set demonstrates that opacity and filterable manganese are at a level that is 
comparable to previous testing events. Results for both filterable PM and lead were the best observed for 
a 3-run data set in comparison to the previous test events that were analyzed. 

Table S: ESP Performance for All&mf Tesdac Event and 3 Previous Test Events 

Run ESP Number 
Filterable Filterable 

Filterable P".\'1 Lead Opacity of Equivalent 
Date PM Ma 

(Gr/DSCF) 
(Lb/hr) (Lb/llr) 

(Lbs/hr) 
% Fields in 

Service 

7/26/2022 [ 0.0031 9.10 0.012 0.044 2.12 30 

7/27/2022 2 0.0037 5.30 0.010 0.026 2.2J 30 

7/27/2022 3 0.0052 16.30 0.010 0.049 l.77 30 

12/20/2022 I 0.0043 15.20 0.009 0.060 2.99 32 

12/20/2022 2 0.0025 7.20 0.013 0.036 2.94 32 

12/21/2022 3 0.0039 11.50 0.01 l 0.050 3 01 "7 _,_ 
S/16/2023 I 0.0031 11.60 0.01 I 0.037 3.55 30 

S/16/2023 2 0.0025 9. 10 O.OIS 0.050 3 .41 30 

5/17/2023 3 0.0033 12.20 0.013 0.053 4.25 30 

8/1/2023 I 0.0027 10.15 0.009 0.049 3.11 30 

8/1/2023 2 0.0021 7.88 0.004 0.042 3.15 30 

8/2/2023 3 0.0023 8.80 0.007 0.057 3.27 30 
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The expected performance for the rebuilt ESP 'Nils 0.003 gridscf A:; identified in t!1.e table, the ESP 
exceeded this ievei of performance with 30 equivalent fields in service during aH rw1s of the /\ugust 2023 
stack test. fn short, ESP perfomiance during thi, test was as good as can possibly be ex.pected. There is no 
teclmiuil ba~is tu conclude that addittonai foid3 in service would provide any capacity to capture 
condensable manganese. 

5, Lead and Mangrmese Emission Uncertainty a'> Stated in the Draft Consent Decree 
Modification. 

The draft Consent Decree v1odification identifies the primary reason for the exten5ive post-rebuild 
testing The 11 '" WHEREAS clause pm, ides the background: 

WHEREAS, regarding the Violation Notices concerning emissions 
above the Pb and Mn emission limits in the Permit Defendant i;; 
uncertain as to the impact the completed ESP Pro1ect will have on the 
Facility's compliance with Pb and Mn emission !imits and asserts that 
higher emission limits may be technically warranred and supported by air 
dispersion modeling for the Mn initial threshold screening level and if 
ambient air monitor concerttrations for Pb and Mn are satisfied with an 
ample margin of safety. Plaintiffs, however, be!ieve the completed ESP 
Project is likely to address those issues such that no additional injunctive 
relief i~ required to re-;olve the Pb ar1d Mn Violation '\iotices issued by 
EGLE. To address the uncertainty, this Consent Decree Modification 
requires additional testing to assess performance of the ESP Project as it 
relates to the control of Pb and Mn emissions. 

As previously stated, Cteveiand-Cliffs could not rule out the possibility of either sample contamination or 
some combination of process variables that led to an extremely etevated level of condensable manganese 
in one of the runs and a somewhat lower. but still elevated in comparison to previously co[lected data, 
level of manganese in another run. The additional QA/QC step of requ.iring a proof blank for each sample 
train will assist in these type of detenninations. le should not be completely unexpected that ot1tlier results 
wit! be obtained from the increased level of data that is being collected. 

6. Approacf1 to September Ke-Test. 

Due to this conclusion, Cleveland-Cliffs intend;; to conduct a re-test on September l 9, 2023, under the 
same ESP operating conditions as were present for the August 1-2 test Cleveland-Cliffs affinns that the 
test will be performed in accordance with the test protocol previously ~ubmitted on March 17, 2023, and 
included with this submittal as Attachment A. The testing will be performed with ESP Casing 2, ESP 
Compartment !A, and ESP Compartment }Bout of service. The 30 equivalent fields in service wiil be 
fields l 06- t I 0, 30 l-305, 40 i-4 l 0, and 50 I-S06. The layout of fields for this performance test is presented 
in Attachment B. To the extent minor changes to this test configuration are necessary at the time of the 
test due to unexpected fields out of service, Cleveland-Cliffs will communicate with the onsite EGLE 
observer<; and obtain their approval for sue~. :11inor changes prior to commencement of the test. 

7. Conclusion. 

Preliminary test results for the August 1-2, 2023, test indicated an exceedance of the manganese permit 
limit. The results were primarily driven by two outliers, one extreme, where a far more significant port[on 
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of manganese than ob5en,ed in previously stack tests was col lected in the condernsabte portion of the 
sampling train . Cleveland-Cliffs could not find issues with the process and believes sample contamination 
as the most probable reason for these outlier results. Nonetheless. add itional QA/QC steps have been 
added to be able to make this determinat ion. 

The ESP clearly funct ioned as designed during this test event and ach ieved or exceeded the level of 
control that could be expected for all non-condensable parameters that an ESP can be e){pecred to control. 
Due to this, Clevelar1d-Cliff5 is intends to conduct a retest of the ESP with the ESP operating in an 
identical configuration as it did for the August 2023 testing as laid out in Attachment B. 

If you have any questions. please contact David Pate at 3 l 3-323- l 26 l . 

Area Manager Environmental 

Attachments: 

Attachment A: Test protocol for May 16- 17, 2023 ESP and SEC Baghouse testing submitted on March 
17,2023 

Attachment B: Layout of ESP Fields in service for August 1-2, 2023 perfonnance test and for September 
19-20 retest 
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Attachment 2: Paragraphs 22.2(b) and 22.S(b) Submittal of Test Results for August 1-2, 2023 ESP 
Testing 
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EGLE 
.v11CHIGA,\J DEPARTMENT OF ENVI RONMENT. GRc.AT LAKES AN D ENERG Y 

AIR QUA LITY DIVISION 

RENEWABLE OPERATING PERMIT 
REPORT CERTIFICATION 

A ulhorized by 1994 PA. 45 1, as amended Fa ilure to provide th is lnforma1ior. may result in r;1v1/ and1or criminal penalties 

Reports submitted pursuant to R 336 .1213 (Rule 2.13), subrules (3}{cl andfor (4lfe►, of Michigan's Renewable Operating Permit (ROPJ program 
must be certified by a responsible official. Additional information regarding the reports and documentation list.ed below must be kept on file for 
at least 5 yea,s, as specified 1111 Rule 21 J(ltlb)(itt, and be made availab#e to· tlle Department of Environment, Great lakes, and Energy, 
Air Quality Division upon request. 

County _ ,•i_3.~/ -~1_2 _______ _ 

SourceAddress 4 ).J: tv'iller Roa d City '.l ea r :::io r:c 

AQD Source ID (SRN) A3 6 4: ROP No. :H - D!? - A354 C- ROP Section No. l 
2) l Sc1 

Please check the a ro riate box es : 
Annual Compliance Certification (Pursuant to Rule 213(4)(c)) 

Reporting period (provide inclusive dates) From _____ _ __ To 

0 1. During the entire reporting period, th is source was in compliance with ALL terms and conditions contained in the ROP , each 
term and condition of which is identified and included by this reference. The method(s) used to determine compliance is/are the 
method(s) specified in the ROP . 

0 2. During the entire reporting period this source was in compliance with all terms and conditions contained in the ROP . each term 
and conditi on of which is identified and included by this reference, EXCEPT for the deviations identified on the enclosed deviation 
report(s). The method used to determine compliance for each term and condition is the method specified in the ROP, unless 
otherwise indicated and described on the enclosed deviation report(s) . 

Semi-Annual (or More Frequent) Report Certification (Pursuant to Rule 213{3){c,) 

Reporting period (provide inclusi,ve dales) : Fmrn ---,-------,,--- To 
0 1. During the entire reporting period, ALL monitoring and associated recordkeeping requirements in the ROP were met and no 

deviations from these requirements or any other terms or conditions occurred. 

0 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the ROP were met and no 
deviations from these requirements or any other terms or conditions occurred, EXCEPT for the deviations identified on the 
enclosed deviation report(s). 

Other Report Certification 

Reporting period (provide inclusive dates) : From 3 / '.)l/2)23 To 3 / :)2 / 2 0 2 3 

Additional monitoring reports or other applicable documents required by the ROP are attached as descrfbed: 

Qua rter 3 (Q3 ) 2J23 Source Tes c ing Rep8rt: Basi: Oxygen Furnace IEUBOF) ani Basi: Oxygen 

Sho p Operation s '. FG BO~SHO~ ) 

I certify that, based on information and belief formed after reasonable inquiry, the statements and information in this report and the 
supporting enclosures are true, accurate and complete 

Genera .i. Marrager ( 313 ) 317-8955 

Title Phone Number 

Date 

EQP 5736 (Rev 0413012019) 



September 29, 2023 

Via E-Mail 

EES Case Management Unit 
En vironment and Natural Resources Divis ion 
U.S. Depanrnent of Ju sti ce 
Eescasemanagement. enrcl@usdoj 

Louise Grosse 
Associate Regional Counsel 
U.S. Environmental Protection Agency, Region 5 
Gross_ !ouise@epa.gov 

Daniel Schaufelberger 
U.S. Environmental Protection Agency, Region 5 
schaufefberger.daniel@epa. gov 

CLEVELAND-CUFFS INC. 
~ eve1and-Clitts Steel Corporabcn 
Dearborn Works 
4,,0 , Miller 9oad. Dearborn Ml 48 20 
P 3 3 3 17 8900 cleve andc iffs ccm 

Elizabeth Morrisseau 
Ass istant Attorney General 
Environment, Natura l Resou rces, 
and Agricultural Division 
Michigan Attorney General' s Office 
AlorrisseauE@michigan.gov 

Katherine Koster 

CLIFFS 

Michigan Department of Environment, 
Great Lakes, and Energy 
Detro it District Office 
Kosterkl@michigan. gov 

Air Enforcement and Comp liance Assurance Branch 
U.S. Environmental Protection Agency, Region 5 
R5airenforcement@epa.gov 

Subject: Cleveland-Cliffs Steel Corporation Dearborn Works - Civil Action No. l 5-cv-11804 
DJ# 90-5-2-1-10702 
Paragraphs 22 .2(b) and 22 .S(b) Submittal of Test Resul ts for August 1-2, 2023 ESP 
Testing 

In accordance with Paragraphs 22 .2(b) and 22.5(6) of the current draft First Material Modification to the 
Consent Decree in the matter referenced above, Cleveland-Cliffs is providing this report documenting test 
results for the August 1-2, 2023 ESP and SEC Baghouse Stack Test. The testing was conducted by RWDI 
USA LLC (RWDI) in accordance with the test plan and notification submitted to EGLE on March l 7, 
2023 and to EGLE and U SEPA on April 14, 2023 . Testing was conducted on the ESP for Particulate 
Matter (PM ), Particulate Matter less than 10 microns (PM10) , Particulate Matter less than 2.5 microns 
{PM2 s), Lead (Pb), Manganese (Mn), and Opacity (VE). In addition, testing was conducted on the SEC 
Baghouse for Pb and Mn. [n addition, the test was conducted at the established ESP operating standard of 
30 equivalent fields in accordance with Paragraph 22.2(a) of the current draft First Material Modification 
to the Consent Decree. 

Results of the testing indicated a PM emission rate of 14% of the permitted em ission limit, which is the 
lowest tested value we have achieved over a 3-run average since the commencement of the ESP Rebuild 
Project PM 10, PM2 s, lead, and opacity were also in compliance with the applicable emission limits. 
However, the manganese emissions appear to be in excess of the emiss ion limit. Manganese emissions 
from the ESP and SEC Baghouse combined were 0.15 Lb/hr versus a permit limit of O. l O Lb/hr. This is 
large ly attributed to the condensable fractio n of Manganese which the ESP is incapable of controlling. 
When looking at just fi lterable Manganese for the ESP, results were consistent with previous tests and 
under the emission limit. 



Cleveland-CI iffs Dearborn Works 
ESP Test Results for August 1-2, 2023 Testing 

The manganese results from this test represent an outlier in both magnitude and character of the 
manganese emissions when compared to previous testing. In reviewing the data from this test and from 
prior tests. Cleveland-Cliffs has concluded the following: 

• The test results for manganese were extremely inconsistent. This is in stark contrast to the test 
results for PM, PM2 s/PM10, and lead which were consistent across the test runs. 

• The overwhelming portion of the manganese was present within the post-filter (back half or 
condensable) part of the sampling train in only two of the three runs. This contrasts with the 
distribution of the manganese in previous stack tests on the ESP. 

• The test results are not indicative of any deficiency in the operation of the ESP because it is 
incapable of control ling the condensable fraction of manganese. The results are either an extreme 
outlier or are influenced by some form of sample contamination that was outside the control of 
Cleveland-Cliffs. The possibility of sample contamination is also supported by the fact that the 
elevated condensable manganese was only present in two of the three runs and was not present in 
the concurrent testing of the secondary baghouse. 

A detailed discussion is pmvided in Cleveland-Cliffs' Notification of Paragraph 22.5(b} Retest for August 
1-2, 2023. attached here for reference and previously submitted to USEPA and EGLE on September l, 
2023. These conclusions are further supported by preliminary stack test results received for testing 
conducted on September 19-20, 2023. The results are presented below and were in compliance with all 
emission limits. Notably, approximately 96% of the Manganese-emissions from the ESP were filterable. 
This is in line with previous historical data prior to the August l-2, 2023 test. ESP operating conditions 
for the September 19-20 test were nearly identical to the August 1-2 test and ESP performance based on 
examination of the PM test results was likewise very similar (PM grain loading was 0.0021 gr/dscf 
compared to 0.0024 for the August testing and PM Lbs/hr was 7.9 Lbs/hr compared to 8.8 Lbs/hr for the 
August testing). 

Table 1: Preliminary Test Results - ESP and SEC Baghouse- September 19-20, 2023 

r Emission 
Run l Run2 Run 3 1 A. verae:e Limit 

ESP Pb (Lb/hr) 0.0160 0.0160 0.0190 0.0110 
ESP Mn (Lb/hr) OJ)69 OJ)62 0.053 0.061 

SEC BB Pb (Lb/ltr) 0.003 0.003 0.004 0.003 
SEC DH Mn (Lb/hr) 0.008 0.007 0.011 0.009 

ESP PM (Graios/DSCF) 0.0021 0.0023 0.0017 0.0021 0.0152 

ESP PM (Lb/hr) 8.1 8.9 6.7 7.9 62.6 
ESP PMio / PM z.s 

(Lb/hr) 13.58 15.82 12.10 13.83 47.5 I 46.85 

Total Pb (Lb/hr) 0.0192 0.0194 0.0226 0.0204 0.067 

Total M■ (Lb/Hr) 0.077 0.069 0.064 0.0700 0.10 
Total ESP Filterable Mn 

(Lb/Hr) 0.065 0.060 0.050 0.059 NIA 
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1-2, 202] 

The September 19-20, 2023 ret:::st sapports ,Jur assessment that the ESP contin,Je'> to operate better than 
manufactures guaramee and that the August 2023 test results were an anomaly !ike1y caused by outside 
contamination and nor ESP performance 

[f you have any questions, please contact David Pate at 3 l 3-323- l 26 [ 

Atta,chments: 

Quarter 3 (QJ) 2023 Source Testing Report Basic Oxygen Furnace EUBOF) and Basic Oxygen Furnace 
Shop Operations (FGBOFSHOP) (Test conducted August l -2, 2023 

C !eveland-Cliffs Notification of Paragraph 22 .S(b) Retest for August l-2, 2023 submitted to USE PA and 
EGLE 011 September I, 2023 

CC: 

TPU Supervisor, EGLE Air Quality Division (hard copy) 
EGLE Detroit District Office (hard copy) 
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October 20, 2023 

Via E-Mail 

EES Case Management Unit 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611 
Washington, D.C. 20044-7611 
Eescasemanagement. enrd@usdoj.gov 

Louise Grosse 
Associate Regional Counsel 
U.S. Environmental Protection Agency, Region 5 
77 West Jackson Blvd. (C-14J) 
Chicago, IL 60604-3590 
Gross./ouise@epa.gov 

Daniel Schaufelberger 
U.S. Environmental Protection Agency, Region 5 
77 West Jackson Blvd. (AE-17 J) 
Chicago, IL 60604-3590 
schaufelberger.daniel@epa.gov 

CLEVELAND-CUFFS INC. 
Cleveland-Cli ffs Steel Corporation 
Dearborn Works 
4001 Miller Road Dearborn. Ml 48120 
P 313 317 8900 C'evelandcliffs com 

Elizabeth Morrisseau 

~ CLIFFS 

Assistant Attorney General 
Environment, Natural Resources, 
and Agricultural Division 
Michigan Attorney General's Office 
MorrisseauE@michigan.gov 

Katherine Koster 
Michigan Department of Environment, 
Great Lakes, and Energy 
Detroit District Office 
Cadillac Place, Suite 2-300 
3058 West Grand Blvd. 
Detroit, MI 48202-6058 
Kosterkl@michigan.gov 

Air Enforcement and Compliance Assurance Branch 
U.S. Environmental Protection Agency, Region 5 
R5airenforcement@epa.gov 

Subject: Cleveland-Cliffs Steel Corporation Dearborn Works - Civil Action No. l 5-cv-11804 
DJ # 90-5-2-1-10702 
Paragraphs 22.2(b) and 22.S(b) Notification of Test 

In accordance with Paragraphs 22.2(b) and 22.S(b) of the current draft First Material Modification to the 
Consent Decree, Cleveland-Cliffs is providing this notice of a performance test. 

Performance testing on the ESP and Secondary Baghouse is scheduled to commence on November 21, 
2023. Cleveland-Cliffs affirms that the testing will be performed in accordance with the test protocol 
previously submitted on March 17, 2023 with the exception of a minor change in methodology for 
measuring Oxygen and Carbon Dioxide content for the purpose of calculating molecular weight. The test 
plan submitted March 17, 2023 is included with this submittal as Attachment A. A description of the 
requested methodology change for Oxygen and Carbon Dioxide measurement is included with this 
submittal as Attachment B. The testing will be performed with ESP Casing 3, ESP Compartment IA, and 
ESP Compartment 4B out of service. The 30 equivalent fields in service will be fields I 06-110, 201-210, 
401-405, and 501-506. The layout of fields for this performance test is presented in Attachment C. To the 
extent minor changes to this testing configuration are necessary at the time of the test due to unexpected 
fields out of service, Cleveland-Cliffs will communicate with the onsite EGLE observers and obtain their 
approval for such minor changes prior to commencement of the test. 



[fyou have any questions, please contact David Pate at 313-323-1261. 

'erey /J 

mes~ 
Area Manager Environmental 

Attachments: 

Attachment A: Test protocol for May 16-17, 2023 ESP and SEC Baghouse testing submitted on March 
17,2023 

Attachment B: Requested methodology change for Oxygen and Carbon Dioxide measurement 

Attachment C: Layout of ESP Fields in service for November 21 testing 



Attachment A 

Test protocol for May 16-17, 2023 ESP and SEC Baghouse testing submitted on March 17, 2023 



EGLE 
MICHlGM DEPAJUMENT OF EWJRONMENT, GREAT LAKES, AND ENERGY 

AIR QUAUTY OIVISION 

RENEWABLE OPERATING PERMIT 
REPORT CERTIFICATION 

Aulh~timd /Jy 1994 P.A. 451, 111 11msnded. Fam ro pn:wida lhi& irlfomfall!Jn may msult in ci11il ;;in1Vorcrimi11al pem1/1111s. 

~ ltlbmltled ptifll.lant to R 3311.1213 (fQ'4t Z1lJ, ~ (Jl{lsl.lltCf/or (4JtCJ, of M!Ctlipff'!i ~ ~ Peml!t(ROfi'l llf1l'llla'II 
ml181t 11e Cfflfflad llU~ulfcial. Addlt.lOl'III ~ '9pfdqllle ~ -~ llsi8d ,._lmlSC be •oa lif9fot 
at ,._ $ ,-S. • ,peclffld In Rufe %13(3)ifl}(fl). and fa, _. ...... ta ttat ~nt of ~t. GnNt lalfn. n Enetgf, 
Air Quality Divillion upo11 request. 

Source Name Cleveland-Cliffs Steel Corporation 
Dearborn Works 

Source Address 4001 Hilli!1'. Road 

County Wayne 

City D~arborn 

AQD Source ID (SRN) A&640 ROP Na. m:-ao&-A8S40-
2(U6a. 

ROP Section Ne>. L 

Pleale~Ule 
AIIIIUII~~ f"UnuanttD .. tl3{4N$ 

Reporting peA0d (ptovldeklclu8ive deles}: Fn>m ~;;;;;;.;;;;:;;;-;..ii'ii To 
0 1. Outing die.,._~ p,e,fod. U1i1J soun:e was in COIi~ MIIAU..tlmla •condiliafaCOluilNid lit Ille ROP, eadl 

fllrm lll'ldcondlti«t of w!'lid'I ia ldemilecl and im:ludild ~tlw~ The melhod(a) UNd to dalaJmlrta compfianea -. lfle 
melhod(l5) s,:,ecilied in Ute ROP. 

0 2. Ot.mg dla4'111m1 ~.-'fodlhls_,__in CO!l~-altennsnectdlion&=---tnbtROP. _,,._. 
•-COfdtiontJfwtirct,.la·fdllCllilildlll'llf.....,,.tlllil..,Net.UCEPT·tortJIIJ~idenlllfedaitlle...._,....,,_ 
~- ffie melfiod.UlllCf 1>..,__ CCtfllfllwa ••fllR'IJ anct COffl1lliDn •·Ille ffllllDd specified In Ille AOP, ... 
othelwlteildcalllltend~onltealdaMd..,_ftllpOlt{•l-

Rtlporing pertod (p,ovtdrtincltalW daflnJ: Fran, To 
0 1. 0Ufl111thlt_.,~,-lod.AU..~-- ,w ..... 11ep1111~·~1WROP were met and r,o 

de¥laticns from thelNI ~ or MV olflllrfl9iffll« COldt1ons OCC'Ulrecf. 

0 2. Ourin!J tlte enlire repodiirJO period, all IJ10riblrinG Md mo :illtled ~ requnment. irt lhe ROP were mfll and no 
deviations front these ~ or an,O!Mr~or candlticll1a occum,d, EXCEPT fcrU!e !.fewiations identfied on the 
enclosed de\iation report(&). 

---Reporting period (pmvlde ilclurlld daW); Fn,m ff/>. To !If/A _,_,,....,,-..,......,,~ 
Additional mortiloring ~ or otnar applicatlll! docl.lmenrs Ailqllired t)Vth& ROPaff! atfached a&d~ 

50111:ce Test rlan for 2023 CQmpU,1ace r.issioas \'as:tiag - Basie ~ Furnace [EUOOI!') 

and Basic Oxygen Furnace Shop Op~~3tions (l!'GBOrnHOe) 

I certify that. based on inbmation and belief formed affsr' reasonable inquiry, the statemenrs and infarmatlon in lhis JePOJt anti the 
suppo,ting endollures are true, accurate and compleb, 

LaDale Combs General ~r (313)317-!J955 

Name of~ Offlcial {Print or type) 

~ ~5.J 
7 

Title PhoneNcmiber 

• Photocopy tltis limn as needed. li:QF' 5736 [Ral,04/30/2019) 



March 16, 2023 

TPU S11pervisor 
EGLE-AQO 
Technical Programs lklit 
ConstiUion Hall, 2"' Floor South 
525 Wat Allega, Street 
Lansin!J, Ml 4893~1502 

CLEVELA~D-CLIFFS INC. 
Clevel and-Cl iffs Steal '.:orpocar,on 
Dearoorn YVorks 
..001 :\i1ter Road Oearbor I Ml 48120 
P 3 1 3 3 17 8900 clevetandclins.com 

-#'- CLIFFS 

Sulljllct: Cleveland-CliJs Inc. Dear.:,om WOfks (CCOW), SRN A8640 - Test Protocol for BOF Electroetatic 
Pl'9Cipbtar(ESP) a,d Secondaly Emission caprure (SEC) Balj,ouse 

Reference: ROP Mt-ROP-AB640-2018a 
ESP Rebuld Project 

Dear TPU S.,,,.MSCJr, 

EncloNd ia a had~ of llte,._IC:af flNtpralDcOI for 111! BOF ESP and SEC llilghoua. The-fllllti,g is 
beingc:anductlldm ,..._.. c:amplaa .lflhtbe .,.rlCldllltlllllllr(PM). paticUaM ..,......_ 11wn 10 
moan (Plltt), and ptdi:uflllefflllfllr,_..., 2.s nman CPMu> ••Illian limlll s._ ESP and._..., 
(Pb) aid nap-(lrtn) erniltlb, 1'ni11 lbrthe ESP and 8EC Bllgholacamlli• ..... campletion « 
Pfae V ~Ille ESP l9buld pn:ijlct In adcaln, opacay b'the ESPwl aflDbe ....... Pb and Mn 
INtingon Ille ESP and SEC Baghaule llil takapllcll lil!ullneoulfJ. ltis•~ .,.._ ,_carng wtf 
~--andC!llll■i ....... iold prfartDllle end ~Mln:li. Thelllllting ialdlecMldt11,tlii8placahffl MIJ 1tr 
17, 2023. 

If you have s,y questions, pleaee ccnact David Pale at 31~3~ 1261. 

Enclosunls: Sile-Specific Test Plan - Electrostatic Pra:ipilakir and SEC Baghouse 

cc: A. Wending, EGLE (w/encfosures) 
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TEST PLAN 

CLEVELAND-CLIFFS 
DEAABORN, MICHIGAN 

BASIC OXYGEN FURNACE (EUBOF) AND BASIC OXYGEN 
RIANA£ESHOP OPERATIONS (FGIIOFSHOP): 
1ESTP1.AN 
RWDI #2303982 
Mard, 9, 2013 

MKIL18 ....... 
S..lllllmlW,._.. 
~ 

Chu F , .. ..... ,. .... 
at ..... 
o.1Nm. Mkffpn 48120 

.... .... W.,,IIU'. 
s.a,,Jllljld .... ,, ....... 
~ 

-5111fdt.GIII 
PrajatMnpr 
~ 

RWDIUSAUC 
ConNlllnaflld111Nn•~­
Z239 Star Caurt 
Rodiester Hils, Michipn 4'309 

T: 248.841.8442 
F:S19.823.1316 

~ ,on QW[Jt JSA ...LC r:iw~ ,lll,.L A'IGHT'S aese:c:veo 
Thisdoc.urnenris fnmndedtO'f ·twsc~u,eolt~p.a,~fowrio:n.lll~;Jdo,~,Jlld,.,,,.,..c:,r,r.1n. bw,mQCio,-, ft,,,tft,OrMe,,ged 
a/VJ/a, ~ i.lf 1t ,au "--r1JC.191'4d 1his: in error, p1ease-notUy us.lnmet:Hitr~ .GCcessd:IIIR ctoc:umen& f::wfl"llt:I.P":Widr:d uix>n 
~ ~ AwO ~.-,... Jl'G 090 .._te;ia:•n!d nilC»fNflo.s 1r. Wttadi1.md the United Sratasol Amitta 



EUBOF ANO F'CBOFSHOP 
Cl..EVELAII.IC-CLIFFS 

RWDl#2303962 
March 3. 2023 
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1 INTRODUCTION 

RWDI USA LLC (RWDI) has tJeen retained by Cleve and-Cliffs Dearborn Works (CCDW) to complete the eriission 

sampling program at their facility located at 4001 Miller Road, Dearborn, Michigar. lhe purpose of the emissions 

test program is to verify emissions required by Michigan Department of Environment. Great Lake:;, and Energy 

(EGLE) Renewable Operating Permit MI-ROP-AS640-Z016a as well as to evaluate emissions after the completion of 

rhe Dearborn Worlcs' ESP Rebuild Project. The test program will consiSt of resting for filterable particulate matter 

(FPM), particulare matter less than 10 microns [PM,ol. particulate matter less than 25 microns (PMz.s), lead (PbJ. 

manganese (Mnl, and visible emis.sions (VE) from the Electrostatic Precipitator (ESP) and Pb and Mn from the 

Secondary Emission Control {SEC) Baghouse. Pb and Mn resring will be performed simultaneously on the ESP and 

the SEC Baghouse. Condensable PaJticulate Emissions (CPM) will be mea>Ured from the ESP along with the FPM 

testing and Pfw12.5 and PM,o emissions will be reported .u the sum of FPM and CPI\II. 

1.1 Test Program Contacts 

Ta•le1.1;Testing Personnel 

1.2 Test Dates 

Clewla~ Del,_,, w.rks 

IIWDIUSALLC 
2239 Stir Court 

Rod!estarHlk 11111 
48309 

(313)323-1261 

(2A8) 234-31185 

(7341751.q-]01 

(98!JI 3Z3-03SS 

RWDI is proposing to complete the testing program during the week of May 15"', 2023 with testir.g taking place on 

May 1 &-17. The following is a summary of the proposed timetable for this tes;ting. It is anticipatl!d that sampling 

will be conducted on a quilrterly basis following this t!!St protocol for subsequent testing. 
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Table 1.2: Summary of Testing Schedule 

Sampl ng Lacat ur F,r;:;mucr Sarrpling NLlmber of Run 1,m~ 
Method ~uns Duratmr On-Site 

llflif~, -

O.a1Wn1Warb Arr;ve on site and set up te.t equipment 

Wr1r,_, 

Aow 
EPA Method 1 

Two(Z) 
andZ 

Ol<ygen and Cdrbon 
EPA Method 3A 
or \1echod 3 by Two/Z) 

Oiol<ide 
Fyrite 

EUBOFESP Moisture EPA Method4 rwo{ZI 
Electrostatic PNcipitaur IE51'1 PanlalfaCe WiU&!r EPA illlethod5 Two(2) 

SVIOFESP Minimum Condensable 
EPA Method 202 Two(Zl ot60 PaftiallareMa~ 

minutes Mccals (Lad and 
EPA Method Z9 fwo(21 and2 

~~· Hea'.:S 
12Hours 

Vlsual Emissions El'A Melhod 9 Two{2) 

Flow El'AMethod1 
Two{2) 

111dZ _ 

~HOt oxw,en and Orbon EPA Medlod 3 by 
Two(2> 

5KNdary Emissions capcure (SU) Dmlde - - ~ 
SVSOFJH A4oistur~ EPA MetnQCI 4 Two(Z) 

Metals Clad and 

Flow 
EPAMedlod 1 

One(1) 
and2 

O")'gen and Carbon 
EPA Ul!lhod 3A 
or Method 3 by One(I) 

Oiol<ide 
- -- - Fyrtre -

EUlltOFIESI Moi5Ue EPAMedlod4 One(l) 
ElectrostatkPreapitator(ESPI PartlculateMarrer EPAMethod5 One(ll 

SVBOFESP 
CCJNfensaDle EPA Method 202 One(!) Minimum P~Maaer 

Melilfs (Lead and 
of60 

M,npnese) 
Ef'A Method 29 One(1) minutes 

and 2 
Vfsual EMISSiOl'!S EPAMethod9 One(l) Heats 

12 Hours 

Flow 
EPA Me.hod T 

One(ll 
and2 

FGBOFSHOP 
Oxygen and Carbon EPA Method 3 t>y 

One(1) 
Dioxide ~te 

Secondary Emissions Control (SEC) 
Moisture EPA Method 4 One{l) 

SYIIOF■H 
Metals (lead, 

Manganese, and EP4 Method l9 Or,e(l) 

Met(!l"[I 

rwdi.com 



EUBOF AND FC.BOFSHOP 
CLEVELAND-CLll=FS 

RWDl#2303982 
March 9, 2023 

1.3 Description of Source 

CCDW is a steel-producing faci lity. Scrap metal is charged into the basic oxygen furnace {BOFJ vessel and men 

molti!n iron is charged into the vessel on to~ of the scrap. Fluxing agents are also added during the steelmaking 

process. Oxygen is blown into the molten iron/scrap mixture causing the scrap co melt and refining the iron into 

steel by reducing the carbon content The heat from the steelmaking process comes from the reaction of oxygen 

with the dissolved carbon in the molten iron. 

The emissions are controlled by an ESP (SVBOFESPJ. The emissions enter the ESP where the particulate is 

electrically charged. The charged particles then flow over positively charged collector plates, where the partides 

are collected. Vibration to both the discharge electrodes and lhe collection places dislodge the particulate matter. 

The exhaust gas is then disd'la-ged from the ESP oudet. 

The BOF also utilizes a secondary emission control (SECJ baghouse (SVBOFBHJ. The SEC baghouse controls 

particulate emissiOns durtng the hot meral charging and tapping operations during the steel making process. The 

SfC baghoose also controls em55ions generated by the iron reladling operation. 

1.4 Type and Quantity of Raw and Finished Material 

Approximately 250 tons of molten steel is produced at the BOF during each heat. 

1.5 Operating Parameters Used to Regulate Process 

The main operating parameters that regulare the process ;,t the SOF are oxygen blow rate and production rate. 

During the various SOF operations, fan suction pressure (i.e., draft) and lower positions are controlled to draw 

the ti.mes through lhe hoods and ductwork for both the ESP and SEC baghouse based on whidl operations are 

occurring within the BOF vessel. Louvers are in place on each of the two vessel uptakes to the ESP. Each vessel 

has 2 ch~rging louvers and a tapping louver to direct emissions to the SEC Baghouse. An additional louver directs 

flow to the SEC Baghouse at the hot metal transfer !.tation 

1.6 Rated capacity of Process 

Approximately 250 toni; per batch. 
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2 AIR POLLUTION CONTROL EQUIPMENT 

2.1 Type of Control Device 

The SOF ~tilizes an ESP and a baghouse to control emissions. The ESP consists of 5 casings in parallel. using; 1 

dTc,ugh 4 consist c,f 10 fields.. Casing S consists of 6 fields that are functionally equillalent to 10 fields in the other 

c.1sings. This equates to SO equivalent ESP fields. The baghouse is a 14 compatment reverse-air style baghouse 

with a tared capacity of 1,000,000 ACFM. 

2.2 Operating Parameters 

Key ESP oper-atin, parameters are draft. opacif¥ from the continuous opacity monitor, and secondary power 
levels for ead? of the fields. lhe key operating parameters for the SEC baghouse are fan speed, louver positions, 

plenum pressure. and differential pressure. 

2.3 Maintenance on Equipment in Last Three Months 

Routine maintenance is conducted on each control device on daily. monthly. and quarterly increment5. lhc:se 
acti\lities are detailed in Operation and Maintenance (O&M) plans. No ~;r,cant unplanned maintenance has 

ocrurred in the last dlree month5 on the seconda,y baghouse. lhe ESP has been undergoing a complete rebuld 

with one casing scheduled completely rebuilt and placed into senlice aroond the end cK March. This represents 

the final casing to be rebuilt. 

3 APPLICABLE PERMIT 

The sources operate under Michigan Department of Ef1111ronment, Gredt Lakes, and Energy (EGLE) Renewable 

Operating Permit Ml-ROP-A8640-2016a. In addition. lhe testing cf,scussed in this plan will be part of a a,nsent 

decree with EPA and EGLE that is CUITendy being negotiated. 

4 POLLUTANTS TO BE MEASURED 

The SEC: baghouse and ESP will be tested simultaneously testing for lead and manganese. The ESP will also be 

tested for FPM. CPM. and visible emsions. PMuand PM., emissions will be calrulated as the sum of the FPM 

and CPM fractions.. Table 4.1 lists the emission limits for each ~rameter tested. 
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Table4.1: Emission Limits 

IOFESP 

IOFSIC lgttffN _ _ ... 

IOFESP .... SEC..,,..... 

c..Mfnad 

PM 

PM,o 

l'Mzs 

Opacity 

Maoganes!' __ _ 

Lea_d 

M~ - -

(1) One ~inute iJl/erage opacity of up to 27,. is exempt per hour 

. ~..:Q!~?p-tdscf 
6261b/hr. 

47.51b.lhr. 

46.BS lbJnr. 

20'!&. 6-minute averap,,; . _ 

0.0711>.lhr. 

O.o671b./lY. 

0.10 lb/hr. 

5 SAMPLING AND ANALYSIS PROCEDURES 

The emission rest program IMII utmz:e the following rest methods codified at Title 40, Part 60, Appendix A of the 

Co4e of federal Regulations (40 CFR 60, Appendix At 

• Method 1 - Sample and VelodtyTrawrses forStationa,y Sources 

• Method 2 - Determination of Stack Gas Velocity and Volumetric Flowrare 

• Method 3 - Gas Analysis for the Detemmauon at Molecular Weight UyriteJ 
• Method 3,\- DetermlnatiD11 of Oxygen and Ca,t,on Dioxide Concenfnllfons Jn Emissions fi'om Stationary 

Sources (Instrumental Analyzer Procedure) 

• Method 4- Determination of Moisture Co~nt in Stack Gases 

• Method 5 - Determination of Particulate Matter Emissions from Sracionaiy Sources 

• Method 9 -Visual Detennination of the Opacity of Emissions rr-om Stationa,y Sources 

• Method 29- Determination of Metals Emissions from Stationary Sources 

• Melhos 202 - Dry tmpinger Method for Determining Condensable Particulate Emissions from Stationa,y 

SO&Jrces 
• Method 205-Verfflcation of Gas Di lution Systems for Reid tnsmunent calibrations 

5.1 Stack Velocity, Temperature, and Volumetric Flow Rate 
USEPA Method 1-4 

The exhaust velocities and flow rates wil be determined following US. EPA Method 2, •Determination of Stick 

Gas Velocity and Volumetric Row Rate (Type 5 Pitot Tuber. Velocity measurements will be taken wilh a pr~ 

calibrated ~ Type pilot tube and indine manometer or dlg!tal manometer. Volumetric flow rates will be 

determined following the equill ilrea method as outlined in U.S. EPA Method 2. Temperatllre measurements wil 

be made simultaneously with the velocil)' measurements and will be conducted using a chromel-alumel type "k'" 

thermocouple in conjunction with a calibrated digital temperature indicator. 
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The dry molecular weight of !he stack gas will be determined following calculations outlined in U.S EPA Method 3. 

"Gas Analysis for the Determination of Dry Molecular Weight' or per Method 2 - 8.6 For processes emitting 

essentially air, an analysis need not be conducted, use a dry molecular weight of 29.0 at the SEC baghouse. 

Stad moisture content will be determined through direct condensation from the PM or metals sampling trains 

according to U.S. EPA Method 4, 'Determination of Moiswre Content of Stack Gases". 

5.2 Oxygen and Carbon Dioxide USEPA Method 3A 

USEPA Method 3A is an instrument.al test method used to measure the concentration of oxygen and carbon 

dioJ<ide in stack gases. The stack gas is condooously srmpled by the CEMS. Either USEP4 Method 3A or USEPA 

Method 3 will be used on the ESP suck. 

5.3 Oas Dilution System USEPA Method 205 

Calibration gas wiH be mixed using an Enwironics 4IUO Gas Dilution System. The mas; flow contrcflers are faao,y 

calibrated using a primasy flow standard traceabfe ta the Unit.ed States National Institute of Standards and 

Technclogv (NIST). Each flow controller imlizes an 11-point calibration table with linear interpolal:ion. to increase 

acruracy and reduce flow controller nonlinearity. The calibration l5 done ye-arly, and the records will be included 

in the Source Testing Report. A multi-point EPA Method 205 check will be executed in the field prior to testing ta 

ensure accurate prmi,m,,res. The gas dilution ,vstem consisting of c:alibt-ated orifices or mass ffow controller> 

and dilutes a high-level calibradon ,as to within :t2" of predicted wlues. The gas divider is capable of diluting 

gases at set increments and will be evaluat.ed far accuracy in the field in accordance with US EPA Method 205 

"Verification of Gas Dilution S,,Vtms for Reid lnstrumerrt Calibrations'. The gas d'ividet dilutions will be measured ta 
evaluate that tile responses are within ~~ of predicted values. In additlon, a certified mid-level calibration gas 

within ~1 Oil& of one of the test!d di~n gases will be introduced into an analyzer to ensure the response of the 
gas ralibr"ation is within :t2'l6 of gas divider dilution concentration. 

S.4 Particulate Matter and Condensable Particulate Matter 
USEPA Method S/202 

Filterable particulate matter will be collected isokinetlcally by USEPA Method 5, and the condensable particulate 

matter will be sampled by USEPA Method 202. The sampling train will consist of a stainless steel nozzle, glass­

lined probe, filter, pot belly impinger, empty impinger, CPM filter, water knockout impinger, and silica gel 

impinger. After each test the samples wiN be sent co lhe laboratory for analysis. A schematic of the sampling train 

is included in Appendix A. 
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5.5 Metals (Lead, Manganese, and Mercury) USEPA Method 29 

A sample of sr.aclc gas will be drawn from lhe stack isokinetically co measure metals. The sampling train will 

consist of a glass nozzle or Teflon coated nozzle, a glass-lined probe, quartz filter, .tnd 4-7 impingers in series. 

Particulate metals are collected in the nozzle, probe, and tilter. The gaseous emissions are collected in the back 

half impingers with the first two impingers containing acidified hydrogen peroxide, an empty third impinger and, 

if mercury is being measured, two impingers containing acidified potassium permanganate. The final impinge, 

wHI contain silica gel. The recovery process will followUSEPA Method 29, and all samples will be §ent ro the 

laboratory for analysis. A schematic of the sampling train is in duded In Appendli1 A. 

5.6 Visual Emissions USEPA Method 9 

\lisual opacif¥ will follow USEPA Method 9. A certified observer will stand at a distance to prOllide a dear view of 

the em~ons with tlte sun oriented in the 140 degree sector at their back. Observations will be taken eve,y 15-

seconds. One minimum 60-minute, 1 heat obse,vatiort will be conduaed during eact. partia.tlate matter tet run. 

5.7 Method Deviations 

1. CCDW operates two SOF Vessels that exhaust to the common ESP. While OKYgl!f1 blowing can only tilk:e place 

on one vessel at a time, o~ blowing could be occurring on a vessel whie perfOl'mi~ charging. tapping, 

and~ on the olher vessel. Some overlapping into a heat an the odle-vesseJ at the end of a 

prodClaion cycle could occur. All tests will end at the end at the prodlittian l.}de reprdles5 of what is taking 

place on the other vessel. Production will be prorat.ed to account for these occurrences where there is 

oveffap. 

2. Nopo,t chall:l!5will rake place while iso"Ygen blowilgon the ESP. When itis time for a port change, the 

probe will be left at the same port and the points will be re-b"a11ef§ed until the CJllYgen blow has been 

completed. The probe Will then be moved to the next port and testing will be resumed at the first point 

3. In aises where the end of the sampling run does not correspond with the l!lld of a hear. the points will be 

traversed in reuerse order until Che heat ha,; been completai 

4_ Each batch consists al 5 steps: 11 scrap charge; Z} hot metal charge; 31 Oll}gefl blowing; 4) rapping; and 5) 

deslagging. It is a common occurrence for the scrap charge to take place at a time that is far in advance of 

char~ng hot metal. For this reason, there could be occasions where starting the~ on a hot metal charge is 

desirable as it is a better indicator of when the batch ,,. actually starting. In these cases, Cleveland-Cliffs is 

proposing that the integral heat requirement be satisfied t,y testing duing the scrap charge of the following 

heat. 
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6 NUMBER AND LENGTH OF SAMPLING RUNS 

Three (3) minimum 60-minute rests will be conducted simultaneously at each location. Each run will con§:iSt of a 

minimum of Z complete heats. Due t.o process constraints and the method deviations noted above, each resc IT1ilf 

take approximately 2-4 hours to complete. 

7 STACK INFORMATION 

Table 7.1: Summary of fxha&r.it Parametef'S 

SVIOffSP Med!os 1-5, 202. 
29,3A,.Md9 

Metflad29 12r 

-7 dolfflstrnrr. and 
-z~_ 

-6 ....,.,._,, and 
-2upsarnm 

2 

2 

1? 

12 

8 ANTICIPATED FLUE GAS CONDITIONS 
Taltle 1.1: Antfdpated Rue Gas Conditions 

SYIOFBI' 440.IDldKfin 2SOF 

SVIOFIH 500,000d§cfm 120F 

9 PROCESS OPERATING CONDITIONS 

24 

l!Mi02 
~coz 

21"'02 
~CO2 

Testing will be conducted under normal operating shop condtions. For the ESP. testing will be conducted with an 

anticipated 30 equivalent fields in service.. The test will be used to establish an Operating Standard for the ESP a-. 

defined in the draft consent decree received by Oeveland-Oiffs on fi!bruary 17, 2023. 
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10 PROCESS DATA COLLECTED 

The following process data will be collected by Cleveland-Cliffs personnel during: the testing; 

• Steet Production rate, TPH 

• Start and stop time of each steel production cycle 

• Average OKYSE!II blow rate pe..- heat 

• Start/stop times of charging, capping. reladling per heat 

• Number and identification of ESP casings, compartments, and fields in operation 

• ESP COMS data, 6-rninute and 1-hour block average date 

• Baghoose pressure drop and bag leak detect'l:11" read'ing per r11n 

• Number of bagflouse fans in operation, damper positions, and fan speeds 

• Identification ofbaghouse compartments in o~eratton per heat 

• Average ESP draft per heat 

11 MONITORING DATA 

Opacity is monitored continuously at the ESP and is reported as 1-hour and 6-minute cWerages. A continuously 

operated bag reak detec:don system is in operation on the OOF Secoruwy Saghouse.. 

12 FIELD QA/QC 

Sample collection and analysis will follow USEPA Methods 1-5, 29, 202. 9, 3A. and ZO!;. 

13 LABORATORY QA/QC 

Laboratory data will be sent to Bureau Veriras for analysis, RWDI will perform the filterable PM analysi!i. 
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14 REPORTING 

The emission test report: will follow the format found on page 3 c,f the EGl..f/ Air Quality Division's !=ormat for 

Submittal of Source Emission Test Plans and Reports. lnduded in the report will be a s.ite description with the 

reac;on for testing, source descriptions, a summa,y of result>, our sampling and analytical procedures. and test 

results and discussion. Source test results will be submitted to the EGLE Air Quality OiviSiOn - Technical Program 

Unit and Southeast Michigan District Office, the EGLE Detroit District Office. and USEPA within 60 days of 

completion of the testing. The proposed Table of Contents for the source testing report will be as follows: 

Pa,eNo. 

I. INTIIODUCTION ................... ,. .......... ,, ... _ . __ ..... _. ______ , .......... _ .............. ,. ................ _ .... .J< 

2. SAMPLING LOCATIONS .. - ..................... - ... ,, ........... _ ...... ·-···---··· .............................................................. )( 

2.1 ?rocess Description .................................... _ ................................................................... _ ......... m-•• .... - •. .. X 

2.2 Control Equipment Descrtp[ion_ .. ., ...... - ....... ,,..,_ ... _ .... __ ........ - ............................................................. X 

23 Process Sampling loations,._____ __ --·---.. ·--.. --···--.. -···----·· .. -··---·--" 

3. SAMPLING IIIETHODOLOGY ..... ---•-H• .. - ---... -------.... -··--·· ____ ... _ ..... .x 
3.1 SradcVelodty, Stade Gas Temperature and Vofumeo1c Flow Rate Detarmination ............................. .x 
3.2 Sampling for PM and (PM,.______ -------- ________ _x 

33Sampling fDI" Metals----------- - ·-··-----···-····· .. --.----··----" 

3.S Quality Assurance/Quality Con1r'l,I Aaivfties. ________ , ....................... - .. ................. __ ....... --···-" 

4 ll!SULTS..- ............................................. ._ ............. - ......... ,_ .................. - ,.·--··"···-.. ·· ................................... X 

4.1 Discussion of Results. ......... .,,., .. .,•---•HHHh•------••- N -•--•••••••---" 

S. OPERATING C0NDfflONS,-----·-·-·-- ··"··- · ._. .................................. _ ..... , ....... - ... - .... - X 
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14.1 Data Analysis 
All data wil l be presented in tabular form, an example of which follows; 

Tilble X: Average Emission Data 

EUIOFESP' PMandCPM 
l(X g.ldscf XX grtd;cf 
XX lb/hr lCX lb/hr 

fUltOFSHOP 
M«cury XXK>Jhr. XX lb/hr. 

SECIIHand 
lead )l'XloJ hr XX lb/hr. 

FGIOF§MOP 
§ICBM 

Uanpnese XX lb./hr XX lb./hr. 

fUIOffSP v--1 Emissions :U¾ XXli 

15 SAFE1Y 

XXgrldsd XXgr/dscf 
)()(Jb/hr XX lb/hr 

i<X li;Jhr. JO( ll>Jhr 

I(;( lb/hr. Y.Xlb.!hr. 

IC( lb/ hr. XXlb.lhr. 

,r,c,ir, IC(% 

n,e following table outlines tile additional safety requirements for this survey as ide11tif'led by ~or. 
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16 PERSONNEL RESPONSIBLE 

16.1 Test Site Organization 

The following individuals are responsible for the key tasks during the survey. 

Project Management: 

Test Preparation/Site Restoration: 

Modifications to Facility/Senlias: 

sample Site Accessibility. 

Data Recove,y: 

Sample Schedule; 

16.2 Test Preparations 

Individual 

Steve Smith, RWDI 

David Pate, Oeveland-Oiffs 

David Pate, Cleveland-Cliffs 

David Pace, Cleveland-Cliffs 

Ma§On Sakshaug. flWDI 

steve Smith, RWDI 

Personnel at the CCDW facility will ensure that the SEC baghouse and ESP are operating at acc:eptable, 

representative capacity during the source testing, CCDW permnnef M.411 also ensure that RWDI field aew has 

acces:s to shelter. sampling ports and elearicail power or prowsions made to obtain tempora,y power_ 
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Dearborn Works 

Dearborn, Michigan 

0 

Flow Direction 
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Date: 
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Diameter: 204 

s.n Points in.I 
1 4.21 
Z 13.67 
3 24.D7 
4 36.11 
5 SlJIIJ 

' Jlil 
7, 131.31 
I 1S3.00 
g 167.19 

17!'-93 
l!IO.JJ 
199.72 
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m 
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1 4-f' 
2 24.17 
J 16.20 

J9.29 
s ss..so 

' 79.DJ 
1 ~ 
I 1'6.50 
9 W..71 

i,s.ao 
107.13 
217.3' 
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RadlestarHils, Ml483CJIJ 
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Attachment B 

Requested methodology change for Oxygen and Carbon Dioxide measurement 



2239 Star Court 
Rochester Hills. Ml 
48309 

September 22, 2023 

David Pate 

Tel: ,-J 248.841.8442 
E-mail: solutions@rwdi.com 

Cleveland-Cfiffs Corporation Dearborn Works 
4001 Miller Road 
Dearborn. Ml 481 zo 
Dav1d.Pace@cleyeli3ndcliffi;.com 

Re: Cleveland-Cliffs Steel corporadon Dearborn Works - Test Plan Addendum to Basic 

Oxygen Furn.ace Shop Operations Test Plan, llWDI Reference No. 2303982. 

RWDI USA LLC (RWDI) is proposing a change in methodology as an addendum co the test protocol for 

the measurement of oxygen and carbon dioxide for determination of stack gas molecular weight. The 

current test plan states the following: 

USEPA Method 3A is an instrumental test method used to measure the concentration of 

oxygen and carbon dioxide in stack gases. The stack gas is continuously samples by the CEMS. 

Either Method 3A or Method 3 will be used on the ESP stack. 

The full application of Method 3A encompasses a great deal of equipment and labor for the ESP and 

SEC Baghouse. As the oxygen and carbon dioxide is only used for molecular weight calculation, this 

effort is not necessary. RWDI is proposing that integrated bag samples be collected each run and that 

they be analyzed in the following manner using O2'CO2 gas analyzers. In the opinion of RWDI, this 

methodology provides superior data quality than that obtained when using an orsat or fyrite analyzer 

on an integrated bag sample. 

The dry molecular weight of the stack gas will be determined following calculations outlined in 

U.S. EPA Method 3/3A, "Gas Analysis for the Determination of Dry Molecular Weight 

(Instrumental) for the ESP and SEC. RWDI will collect integrated sample bags for each of the ESP 

and SEC using the orsat pump from the sampling consoles. The integrated bag samples will be 

collected over the duration of each test period. The bag samples will be delivered to our 

continuous monitoring system for CO2 and Oz measurements. The CO2 and 02 analyzers will 

be operated according to USEPA Method 3A. Prior to testing. a 3-point analyzer calibration 

error check will be conducted using USEPA prococol gases. The calibration error check will be 

performed by introducing zero. mid and high-level calibration gases directly into the analyzer. 

The calibration error check will be performed to confirm that the analyzer response is within 

±2% of the certified calibration gas introduced. Prior to each test run, a system-bias test will be 

performed where known concentrations of calibration gases were introduced prior to the 

chiller into the the analyzers response was within t5% of the Introduced calibration gas 

concentrations. 

Tllls document Is intended (Of th t.! sute use of the :,arty to whom it is addre!ised and may contain i11formarioo dlat is prlvlleged 
and/or confidential. If you have received this; in !fl'Df'. please nolify us immedlately Accessible dorumem formats provided upon 
request. (II RINDI name and logo are registered crademarl<s in Canada and the Unitt!d Stares or America. [Ock Here co Select a 
Dau,) 
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Mr David Pate 
Cleveland -Cliffs Dearborn Works 
RWDl#230398204 
September 22. 2023 

At the condusion of each set of bag samples a system-bias check will be performed to evaluate 

the percent drift from pre and pose-test system bias checks. The system bias checks will be 

used to confirm that the analyzer did not drift greater than :t:396 throughout a test run. 

Zero and upscale calibrarion checks will be conducted both before and after each set of bag 

samples in order to quantify measurement ,;ystem calibration drift and sampling system bias. 

Upscale is either the mid- or high-range gas. whichever most closely approximates the ftue gas 

level. During these checks, the calibration gases will be introduced into the sampling system at 

a conjunction where the sample bag would be introduced to ensure that system was working 

property. The analyzers will be calibrated on-site using EPA Protocol No. 1 certified calibraaon 

mixtures. 

If you have any questions or concerns concerning this methodology change, ple~se feel free to reach 

outtome. 

Yours truly, 

Brad Bergeron, A.Sc.T., d.E.T. 
Technical Director I Principal 
RWDI 

Attach. 
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Attachment C 

Layout of ESP Fields in service for November 21 testing 



OUTLET MANIFOLO 

Casing 4 - Completed as Phase IV, Casing 3 - Comploled as Phase V, March Casing 2 - Comptetea .:is Phase Ill , May 3\, Casing 1 • Completed as Phase It, Ci1s1n9 5 - Completed as Phus~ 
October 25, 2022 3 1,2023 2022 NovembtH 30, 2021 I JUOt! l ~ 202, 

Companment 46 Companmem 4A Companmem 36 Companment 3A Compenmenl 26 Compartment 2A Compartment 16 Companrneru tA 506 

-------
410 405 310 305 210 205 110 105 505 

- ..-- --- -------- -~--· ··-·•--- -

409 404 309 304 209 204 109 104 504 

-· --- ------· --· ------------- ---· --- -- ·-·-•- ~-
4utf 403 308 303 208 203 108 IOJ 503 

-., .... , --·------------------~-----
40/ 402 307 302 207 202 107 102 502 

406 401 306 301 206 201 106 10 1 501 

t t t t t t t t t 
GAS FLOW GAS FLOW GAS FLOW GAS FLOW GAS FLOW GAS FLOW GAS FLOW GAS FLOW GAS FLOW 

Out ot Service I 
In Service I 

INLET MANIFOLD 

Notes: Fields 50110 506 a,o t!quivalent to 1.67 of all otru~r field s; , Each cosing contains 10 equivalent fields~ 

Orienlalion D1esenled is from 1acino lht: ESP - Lookina East 



October 25, 2023 

Ms. Katherine Koster 
Senior Environmental Engineer 
EQLE, AQD, Detroit District 
3058 West Grand Boulevard, Suite 2-300 
Detroit, Michigan 48202 

Ms. Jenine Camilleri 
Enforcement Unit Supervisor 
EQLE, AQD 
P.O. Box 30260 
Lansing , Michigan 48909-7760 

Re: Cleveland-Cliffs Dearborn Works 

CLEVELAND-CLIFFS INC. 
Cleveland-Cliffs Steel Corporation 
Dearborn Works 
4001 Miller Road. Dearborn, Ml 48120 
P 313.317.8900 clevelandclilfs.com 

Response to Violation Notice dated January 19, 2023 

Dear Mss. Koster and Camilleri: 

~ CLIFFS 

I am writing on behalf of Cleveland-Cliffs Dearborn Works in response to the Violation Notice dated 
October 6, 2023. The Violation Notice alleges that Cleveland-Cliffs exceeded its permit limit for 
Manganese for the FGBOFSHOP Secondary Bag house and ESP stacks combined during stack testing 
conducted on August 1-2, 2023. 

Cleveland-Cliffs provided EGLE with a detailed analysis of the test results in its Notification of Retest 
submitted on September 1, 2023 and included with this response as attachment A. In short, the following 
inconsistencies and conclusions were noted: 

• The test results for manganese were extremely inconsistent. This is in contrast to the test 
results for PM, PM2.5 / PM10, and lead which were consistent across the test runs. 

• The overwhelming portion of the manganese was present within the post-filter (back half 
or condensable) part of the sampling train . This contrasts with the distribution of 
manganese in previous stack tests on the ESP. 

• The test results are not indicative of any deficiency in the operation of the ESP because 
the ESP is incapable of controlling condensable particulate and hence condensable 
manganese. The results are either an extreme outlier or are influenced by some form of 
sample contamination that was outside the control of Cleveland-Cliffs. 

• The possibility of sample contamination is also supported by the fact that the elevated 
condensable manganese was only present in two of the three runs and was not present 
in the concurrent testing of the secondary bag house. 

Cleveland-Cliffs conducted a re-test on the ESP and SEC Baghouse on September 19-20, 2023. The 
results of that testing were in compliance with all emission limits, including manganese. Notably, 
approximately 96% of the manganese emissions from the ESP during the retest were filterable. This is in 
line with previous historical data prior to the August 1-2, 2023 test. ESP operating conditions for the 
September 19-20 retest were nearly identical to the August 1-2 testing in that both tests were conducted 
with 30 ESP fields in service with all casing No. 2 and a compartment in both casings No. 1 and No. 3 out 
of service. ESP performance based on an examination of the PM test results was likewise very similar 
(PM grain loading was 0.0021 gr/dscf for the retest and 0.0024 gr/dscf for the August testing . PM pounds 
per hour was 7.9 lbs/hr for the retest and 8.8 lbs/hr for the August testing) . Detailed preliminary results for 
the retest were provided to EGLE in the transmittal letter for the August 1-2, 2023 stack test report which 
is included with this response as attachment B. 


