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DE0.. 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

AIR QUALITY DIVISION 

RENEWABLE OPERATING PERMIT 

RECEIVED 
FEB 0 6 2017 

REPORT CERTIFICATION AIR QUALITY DIV. 
Authorized by 1994 P.A. 451, as amended. Failure to provide this information may result in civil and/or criminal penalties. 

Reports submitted pursuant toR 336.1213 (Rule 213), subrules {3)(c) and/or (4)(c), of Michigan's Renewable Operating (RO) Permit program 
must be certified by a responsible official. Additional information regarding the reports and documentation listed below must be kept on file 
for at least 5 years, as described in General Condition No. 22 in the RO Permit and be made available to the Department of Environmental 
Quality, Air Quality Division upon request. 

Source Name United States Steel Corporation Great Lakes Works County __ w-'-a"'-y_n __ e _______ _ 

Source Address #1 Quality Drive City Ecorse 

AQD Source ID (SRN) _:.:A_:_7:::_B0:::_9::__ __ RO Permit No. _c::1_::_9.::_9.::_6:::_0 0:::_1o:3:::2::.:d::__ ____ _ RO Permit Section No. 1 & s 

Reporting period (provide inclusive dates): From To 
D 1. During the entire reporting period, this source was in compliance with ALL terms and conditions contained in the RO Permit, 

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 RO Permit. 

D 2. During the entire reporting period this source was in compliance with all terms and conditions contained in the RO Permit, 
each term and condition 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 RO Permit, unless otherwise indicated and described on the enclosed deviation report(s). 

D Semi-Annual (or More Frequent) Report Certification (General Condition No. 23 of the RO Permit) 

Reporting period (provide inclusive dates): From To 
D 1. During the entire reporting period, ALL monitoring and associated recordkeeping requirements in the RO Permit were met 

and no deviations from these requirements or any other terms or conditions occurred. 

D 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the RO Permit 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). 

lSI Other Report Certification 

Reporting period (provide inclusive dates): From Dec. 12, 2016 To Dec. 12, 2016 

Additional monitoring reports or other applicable documents required by the RO Permit are attached as described: 
Submittal of BOP No. 2 Baghouse Stack Test results from the December 12, 2016 test. 

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. 

General Manager 313-749-2210 

Title Phone Number 

* Photocopy this form as needed. EQP 5736 (Rev 9/01) 
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EXECUTIVE SUMMARY 

BT Environmental Consulting, Inc. (BTEC) was retained by United States Steel 
Corporation, Great Lakes Works (U. S. Steel) to evaluate volumetric flow rate from the 
East and West desulfurization stations serving the No.2 Basic Oxygen Process (BOP) at 
the U. S. Steel facility located at No. 1 Quality Drive in Ecorse, Michigan. The testing was 
performed to demonstrate compliance with 40 CFR Part 60 Subpart Na. The compliance 
test program was conducted on December 12,2016. 

The results of the flow Verification test program are summarized by Table E-1. 

E f s xecu 1ve ummary 
Source 

West Hood 
East Hood Top Duct 

East Hood Bottom Duct 

U.S. Steel 
Flow Vetification Test Report 

Table E-1 

ow en 1ca Ion esu Fl V 'fi f R ItS ummary 
Flow Relative Accuracy Result 

i 

5.0% 
4.3% 
3.7% 

RECEIVED 
FEB 0 6 2017 

AlA QUALITY DIV. 

BTEC Project No. 16-4957.00 
January 20, 2017 



<:::i!Ec Inc. 

1. Introduction 

BT Environmental Consulting, Inc. (BTEC) was retained by United States Steel 
Corporation, Great Lakes Works (U. S. Steel) to evaluate volumetric flow rate from the 
East and West desulfurization stations serving the No. 2 Basic Oxygen Process (BOP) at 
the U. S. Steel facility located at No. I Quality Drive in Ecorse, Michigan. The testing was 
performed to demonstrate compliance with 40 CFR Part 60 Subpart Na. The compliance 
test program was conducted on December 12,2016. The purpose of this report is to 
document the results of the test program. 

AQD has published a guidance document entitled "Format for Submittal of Source 
Emission Test Plans and Reports" (December 2013). The following is a summary of the 
emissions test report in the fom1at suggested by the AQD test plan format guide. 

l.a Identification, Location, and Dates of Test 

Sampling and analysis for the emission test program was conducted on December 12, 2016 
at the U. S. Steel facility in Ecorse, Michigan. The test program included evaluation of 
volumetric flow rate from the East and West desulfurization stations serving the No.2 
BOP. 

l.b Purpose of Testing 

40 CFR Part 60 Subpmt Na "Standards of Performance for Secondm·y Emissions from 
Basic Oxygen Process Steelmaking Facilities for Which Construction is Commenced after 
January 20, 1983" requires the installation of flow monitors. All monitoring devices are to 
be certified by the manufacturer to be accurate to within ± 1 0 percent compared to Method 
2" 

l.c Source Description 

A diagrmn of the exhaust stacks are presented as Figures 1-3. 

U.S. Steel 
Flow Verification Test Report 
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l.d Test Program Contact 

The contacts for the source are: 

Mr. Nathan Ganhs 
U.S. Steel Environmental 
United States Steel Corporation 
No. 1 Quality Drive 
Ecorse, Michigan 48192 
Phone (313) 749 3857 

Mr. Todd Wessel 
Senior Project Manager 
BT Environmental Consulting, Inc. 
4949 Fernlee Avenue 
Royal Oak, Michigan 48073 
Phone (616) 885-4013 

Le Testing Personnel 

Names and affiliations for personnel who were present during the testing program are 
summarized by Table 1. 

Table 1 
Test Personnel 

Name and Title Affiliation Telephone 

Todd Wessel 
BTEC 

Senior Project Manager 
4949 Fernlee Avenue (616) 885-4013 
Royal Oak, MI 48073 

Mr. Paul Molenda 
BTEC 

Environmental Technician 
4949 Femlee Avenue (248) 548-8070 
Royal Oak, MI 48073 

Mr. Dave Trahan 
BTEC 

Environmental Technician 
4949 Fernlee Avenue (248) 548-8070 
Royal Oak, MI 48073 

Mr. Nathan Ganhs 
U.S. Steel 

Environmental Depattment 
No. 1 Quality Drive (313) 749-3857 
Ecorse, Michigan 48229 

2. Summary of Results 

Sections 2.a through 2.d summarize the results of the emissions compliance test program. 

2.a Operating Data 

U.S. Steel 
Flow Verification Test Report 
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~ECinc. 
Relevant operating data is available in Appendix A. 

2.b Applicable Permit 

MI-ROP-199600132d 

2.c Results 

All sources passed the relative accuracy test audit (RATA). The overall results of the 
emission test program are summarized by Table 2 (see Section 5.a). Detailed results for 
each run can be found in Tables 3-5. 

2.d Emission Regulation Comparison 

The results are summarized by table 2 (section 5.a). All sources should be within ±10% 
required by 40 CFR Pmi 60 Subpart Na. 

3. Source Description 

Sections 3.a through 3.e provide a detailed description of the process. 

3.a Process Description 

The No. 2 BOP Shop Hot Metal Processing Facility receives and processes molten iron 
(hot metal) produced at the plant's blast furnaces and prepm·es it for the conversion to steel 
at the No. 2 BOP Shop Furnaces. 

There are two hot metal transfer stations, two desulfurization/slag skimming stations at the 
subject facility. The process steps at the No. 2 BOP Shop Hot Metal Processing stations 
are as follows: 

Hot Metal in torpedo cars are delivered fi-om the blast furnaces. Then the hot metal is 
transferred (poured) from the torpedo car into a charging ladle. The charging ladle is 
moved into position at the desulfin·ization station. A lance is then lowered into position in 
the charging ladle. 

A powdered desulfurization agent is blown through the lance using an inert CatTier gas and 
injected by fluid momentum into the hot metal bath. Desulfurization agent is injected for 
time periods and in amounts calculated to meet the desired sulfur specification. 
The charging ladle is tilted to the slag skimming position where the slag is skimmed from 
the surface of the hot metal. After skimming the chm·ging ladle is removed fi·om the 
desulfurization/slag skimming station for fu1iher processing. 

The flow meters that were tested are located in the ductwork serving the East and West 
Desulfurization stations. 

U.S. Steel 
Flow Verification Test Report 
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3.b Process Instrumentation 

East Desulfurization Flow Meter 
Veris Verabar, Model V550, Serial Number Vl2331-01.1 
Veris Verabar, Model V550, Serial NumberV12331-01.2 

NOTE: East Desulfurization has two flow meters inse1ted into two separate ductworks. 
West Desulfurization Flow Meter 

Veris Verabar, Model Vl50, Serial Number Vl0845-01.1 
Veris Verabar, Model Vl50, Serial Number Vl2331-01.2 

NOTE: West Desulfurization has two flow meters inserted into one common square 
ductwork. Since there is only one square ductwork these two meter outputs are computed 
to obtain a common flow value. 

4. Sampling and Analytical Procedures 

Sections 4.a through 4.d provide a summary of the sampling and analytical procedures 
used. 

4.a Sampling Train and Field Procedures 

Measurement of exhaust gas velocity and molecular weight were conducted using the 
following reference test methods codified at Title 40, Part 60, Appendix A ofthe Code of 
Federal Regulations (40 CFR 60, Appendix A): 

• 
• 
• 

Method 1-
Method2-
Method 3-

"Location of the Sampling Site and Sampling Points" 
"Determination of Stack Gas Velocity and Volumetric Flowrate" 
"Determination of Molecular Weight of Dry Stack Gas" 

Stack gas velocity traverses were conducted in accordance with the procedures outlined in 
Methods 1 and 2. Figures 1-3 present the test ports and traverse/sampling point locations 
used. A cyclonic flow evaluation was conducted at each sampling location. An S-type 
pi tot tube and the1mocouple assembly calibrated in accordance with Method 2, Section 
4.1.1 was used to measure exhaust gas velocity pressures and temperatures during testing. 
Because the pitot tube dimensions outlined in Sections 2.6 through 2.8 were within the 
specified limits, the baseline pitot tube coefficient of0.84 (dimensionless) was assigned for 
this testing. After an initial preflow was conducted, 2-3 sample points per location were 
chosen as representative of the overall flowrate. These 2-3 sample points were used to 
rapidly obtain twelve successive flowrate measurements. 

Molecular weight determinations were conducted according to Method 3. The equipment 
used for this evaluation consisted of a one-way squeeze bulb with connecting tubing and a 

U.S. Steel 
Flow Verification Test Report 
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(j!Ec Inc. 

set ofFyrite® combustion gas analyzers. Moisture content was assumed to be 2% at each 
source. A sampling pitot tube leak test was conducted before and after each test nm. 

4.b Recovery and Analytical Procedures 

Recovery and analytical procedures were described in Section 4.a. 

4.c Sampling Ports 

Sampling po1ts are located on the stack and meet method 1 criteria. 

4.d Traverse Points 

Sampling port and traverse point locations are illustrated by Figures 1-3. 

5. Test Results and Discussion 

Sections 5 .a through 5 .k provide a summary of the test results. 

5.a Results Tabulation 

The results of the emissions test program are summarized by Table 2. 

Table 2 

E xecutiVe s ummary ow en Jcatwn Fl V 'fi R IS esu t ummary 
Source Flow Relative Accuracy Result 

West Hood 5.0% 
East Hood Top Duct 4.3% 

East Hood Bottom Duct 3.7% 

Detailed data for each test run can be found in Tables 3-5. 

5. b Discussion of Results 

All sources tested passed the ±1 0% requirement. The results of the emissions test program 
are surmnarized by Table 2 (see section 5.a). Detailed results for each run are summarized 
by Tables 3-5. 

5.c Sampling Procedure Variations 

After an initial preflow was conducted, 2 sample points per location were chosen as 
representative of the overall flowrate. These 2 sample points were used to rapidly obtain 
twelve successive flowrate measurements. 

U.S. Steel 
Flow Verification Test Report 
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S.d Process or Control Device Upsets 

No upset conditions occurred during testing. 

S.e Control Device Maintenance 

No maintenance was performed during the test program. 

S.f Audit Sample Analyses 

No audit samples were collected as part of the test program. 

S.g Calibration Sheets 

Relevant equipment calibration documents are provided as Appendix B. 

S.h Sample Calculations 

Sample calculations are provided in Appendix D. 

S.i Field Data Sheets 

West Hood, East Top Hood, and East Bottom Hood duct flow data sheets are presented in 
Appendix C. 

S.j Laboratory Data 

The test program required no laboratory data. 

U.S. Steel 6 
Flow Verification Test Report 

BTEC Project No. 16-4957.00 
January 20,2017 



TABLE3 

SUMMARY OF VOLUMETRIC FLOW RATE RATA RESULTS 

December 12,2016 

UNITED STATES STEEL COMPANY 

WEST HOOD DURING PLUNGE AND SKIM 

Flow Rate Relative Accuracy 

Relative Accuracy: 5.0 

Run# Time RM US Steel 
ACFM ACFM 

I 13:33 129488 122798 
2 13:33 129435 122798 
3 13:34 126628 127511 
4 13:34 129382 127511 
5 13:35 132024 121765 
6 13:35 126628 121765 
7 13:36 132024 126300 
8 13:36 129277 126300 
9 13:37 129277 120851 
10 13:37 134445 120851 
II 13:38 129171 121749 
12 13:39 129171 125285 

129022.67 124668.56 

Sdev 2690.8224 
cc 2068.3492 

RA (based on ReC Melh.) 5.0% 

Confidence Coefficient= 
.. ~ 

1 '~ 2.306 

Standard Deviation = 

Relative Accm·acy = 

RM=Reference Monitor 

( " " .Ld )
2 

Ld2- ~-~~ 

S 
= [ ,_, ' n ]y, 

d n- 1 

ldl+iccl 
RA = -----=-xI 00 

RM 

Diff 

6690.00 
6637.00 
-883.00 
1871.00 

10259.00 
4863.00 
5724.00 
2977.00 
8426.110 
13594.00 
7422.00 
3886.00 

4354.111 

P.S. 2 Equation 2-5 

P .S. 2 Equation 2-4 

P.S. 2 Equation 2-6 

RA calculated as specified in Perfonnance Specification 2, Appendix 8, 40 CFR 60-

Equation 2-4 

As specified in P.S. 2, subsection 8.4.4, three sets of test runs may be rejected, 
these rejected test runs arc high-lighted in the table 

Part 60 Requires+/- 20% RA, Part 75 Requires+/- 12 PPM 

RECEIVED 
FEB 0 6 2.0\7 

AIR QUALITY DIV. 

%Diff 

0.05 
0.05 
-0.01 
0.01 
0.08 
0.04 
0.04 
0.02 
0.07 
0.10 
0.06 
0.03 

0.034 



TABLE4 

SUMMARY OF VOLUMETRIC FLOW RATE RATA RESULTS 

December 12, 2016 

UNITED STATES STEEL COMPANY 

EAST HOOD UPPER DUCT DURING PLUNGE AND SKIM 

Flow Rate Relative Accuracy 

Relative Accuracy: 4.3 

Run# Time RM US Steel 
ACFM ACFM 

I 15:23 80894 76473 
2 15:23 80598 76473 
3 15:24 80085 78466 
4 15:24 81237 78466 
5 15:25 81108 75575 
6 15:25 81798 75575 
7 15:26 81465 81572 
8 15:26 81746 81572 
9 15:27 81860 77396 
10 15:27 79356 77396 
II 15:28 79393 77953 
12 15:28 81428 77953 

80689.11 78480.44 

Sdev 1619.7663 
cc 1245.0626 

RA (based on Ref. Meth.) 4.3% 

Confidence Coefficient= 

"~ 
! ·~ 2.306 

Standard Deviation = 

Relative Accuracy= 
RM=Reference ~'lonitor 

( " 11 2: d.)2 

Ld-1--~ 
=[''' n ]y, s" 1 n-

]dHcci 
RA = -----=- x 100 

RM 

iliff 

4421.00 
4125.00 
1619.00 
2771.00 
5533.00 
6223.00 
-107.00 
174.00 

4464.00 
1960.00 
1440.00 
3475.00 

2208.667 

P.S. 2 Equation 2M5 

P .S. 2 Equation 2-4 

P.S. 2 Equation 2-6 

RA calculated as specified in Perfonnance Specification 2, Appendix 8, 40 CFR 60-

Equation 2-4 

As specified in P.S. 2, subsection 8.4.4, three sets of test runs may be rejected, 
these rejected test runs are high-lighted in the table 

Part 60 Requires+/- 20% RA, Part 75 Requires+/- 12 PPM 

%Dift' 

0.05 
0.05 
o.oz 
0.03 
0.07 
0.08 
0.00 
0.00 
0.05 
0.02 
0.02 
0.04 

0.027 



TABLES 

SUMMARY OF VOLUMETRIC FLOW RATE RATA RESULTS 

December 12, 2016 

UNITED STATES STEEL COMPANY 

EAST HOOD LOWER DURING PLUNGE AND SKIM 

Flow Rate Relative Accuracy 

Relative Accuracy: 3.7 

Run# Time RM liS Steel Diff 
ACFM ACFM 

I 15:48 101055 107403 -6348.00 
2 15:48 101172 107403 -6231.00 
3 15:48 102624 107403 -4779.00 
4 15:49 101322 105429 -4107.00 
5 15:49 104045 105429 -1384.00 
6 15:49 102825 105429 -2604.00 
7 15:50 104357 107443 -3086.00 
8 15:50 102926 107443 -4517.00 
9 15:50 103026 107443 -4417.00 
10 15:51 103202 104686 -1484.00 
II 15:51 105937 104686 1251.00 
12 15:51 103227 104686 -1459.00 

%Diff 

-0.06 
-0.06 
-0.05 
-0.04 
-0.01 
-0.03 
-0.03 
-0.04 
-0.04 
-0.01 
0.01 
-0.01 

103429.67 105852.67 -2423.000 -0.024 

Sdev 
cc 

RA (based on Ref. Meth.) 

Confidence Coefficient= 
n=9 

t"' 2.306 

Standal'd Deviation = 

Relative Accu1·acy = 
RM=Reference Monitor 

ldHccj 
RA = -----=-XlOO 

RM 

1872.7611 
1439.5316 

3.7% 

P.S. 2 Equation 2-5 

P .S. 2 Equation 2-4 

P.S. 2 Equation 2-6 

RA calculated as specified in Performance Specification 2, Appendix 8, 40 CFR 60-
Equation 2-4 

As specified in P.S. 2, subsection 8.4.4, three sets of test nms may be rejected, 
these rejected test runs are high-lighted in the table 

Part 60 Requires+/- 20% RA, Part 75 Requires+/- 12 PPM 
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Stack Dimensions: 48" Deep X 96" Tall 

Points Distance" 

1 6 
2 18 

3 30 

4 42 u u u u 

Not to Scale 
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Figure No.1 
Site: Sampling Date: BT Environmental Consultingz 
Square Duct (West Hood) December 12, 2016 Inc. U.S. Steel • No. 2 BOP 

4949 Fernlee 
Ecorse, Michigan 

Royal Oak, Michigan 



<::ilEc Inc. Stack Diameter: 64 inches 

Site: 
Top Duct East Hood 
U.S. Steel -No.2 BOP 
Ecorse, Michigan 

Points Distance" 

8 2.05 

7 6.72 
6 12.42 

5 20.67 

4 43.33 

3 51.58 
2 57.28 

1 61.95 

> 8 Diameters 

Figure No.2 
Sampling Date: 
December 12, 2016 
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BT Environmental Consulting. 
Inc. 
4949 Fern lee Avenue 
Royal Oak, Michigan 48073 



<:iiEc Inc. Stack Diameter: 64 inches 

Points Distance" 

8 2.05 

7 6.72 

6 12.42 

5 20.67 

4 43.33 

3 51.58 

2 57.28 
1 61.95 

> 8 Diameters 

Site: 
Bottom Duct East Hood 
U.S. Steel -No.2 BOP 
Ecorse, Michigan 

Figure No.3 
Sampling Date: 
December 12, 2016 
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BT Environmental Consulting. 
Inc. 
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Royal Oak, Michigan 48073 


