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Report Certifications

Certification of Sampling Procedures:
| certify under penalty of law that the sampling procedures were performed in accordance with the
approved test plan and that the data presented in this test report are, to the best of my knowledge and
belief, true, accurate, and complete. All exceptions are listed and explained below.

M \K 7-29-2020

Michael J. Norstrem Date
Air Quality Engineer

Barr Engineering Co.

Certification of Analytical Procedures:

| certify under penalty of law that the analytical procedures were performed in accordance with the
requirements of the test methods and that the data presented for use in the test report were, to the
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained

below.
\K 7/29/2020

Michael J. Norstrem Date
Air Quality Engineer

Barr Engineering Co.

Certification of Test Report by Testing Company:

| certify under penalty of law that this test report and all attachments were prepared under my direction
or supervision in accordance with a system designed to assure that qualified personnel properly
gathered and evaluated the test information submitted. Based on my inquiry of the person or persons
who performed sampling and analysis relating to the performance test, the information submitted in
this test report is, to the best of my knowledge and belief, true, accurate, and complete. All exceptions
are listed and explained below.

Love oo, - July 28, 2020

Tom Kuchinski Date
Vice President
Stack Testing Services Coordinator

Barr Engineering Co.
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Certification of Test Report by Owner or Operator of Emission Facility:

| certify under penalty of law that the information submitted in this test report accurately reflects the
operating conditions at the emission facility during this performance test and describes the date and
nature of all operational and maintenance activities that were performed on the process and control
equipment during the month prior to the performance test. Based on my inquiry of the person or
persons who performed the operational and maintenance activities, the information submitted in this
test report is, to the best of my knowledge and belief, true, accurate, and complete. All exceptions are
listed and explained below.

Jaime Johnson
Manager - E

4 %M SHAY




Executive Summary

Barr Engineering Co. (Barr) performed mercury (Hg) emissions determinations on the indurating furnace
(EU026) Stacks A-D (SV014-SV017) at ArcelorMittal Minorca Mine Inc. (ArcelorMittal) facility located in
Virginia, Minnesota. Testing was completed June 23-24, 2020 to satisfy Minnesota Mercury rule - Minn.

Rule 7019.3050(E)(5). A Summary of test results are presented in the Executive Summary Table.

Table ES-1

Test Parameter
EPA Methods 1-4, ASTM 6784

Executive Summary Table 1

Indurating

Furnace
Stack A

Average Test Results

Indurating

Furnace
Stack B

Indurating

Furnace
Stack C

Indurating

Furnace
Stack D

Total

Indurating

Furnace
Line

Stack Vent ID SV014 SV015 SV016 SvVo17 EU026
Test Dates 6/23/20 6/24/20 6/23/20 6/24/20 --
Total Mercury Concentration, 14 18 57 44 _
ug/dscm

Mercury Emissions Rate, Ib/hr 0.000792 0.00102 0.00140 0.00253 0.00574

23692044.20




1.0 Introduction

Barr Engineering Co. (Barr) performed mercury (Hg) emissions determinations on the indurating furnace
Stacks A-D (SV014-SV017) at ArcelorMittal Minorca Mine Inc. (ArcelorMittal) facility located in Virginia,
Minnesota. Testing was completed on June 23-24, 2020 to satisfy Minnesota Mercury rule - Minn. Rule
7019.3050(E)(5).

A test plan was submitted May 7, 2020 to the Minnesota Pollution Control Agency (MPCA). The pretest
meeting requirement was held between Andy Place of the MPCA and Jaime Johnson of ArcelorMittal via
email as indicated in the Test Plan Approval. The test plan, test plan approval letter, and relevant
correspondences are provided in Appendix F.

Michael Norstrem led the Barr test team. Jaime Johnson of ArcelorMittal provided test coordination with
facility operations. The performance tests were not witnessed by a representative of the MPCA. A list of
project participants is provided in Appendix G.

Each mercury test consisted of three 2-hour test runs as required by ASTM 6784 Ontario Hydro Method.
Indurating Furnace Stack A (SV014) and Indurating Furnace Stack C (SV016) were tested simultaneously
on June 23, 2020. Indurating Furnace Stack B (SV015) and Indurating Furnace Stack D (SV017) were tested
simultaneously on June 24, 2020.

Process data was recorded during the testing following the parameters listed in the test plan. The process
was operated at the conditions indicated in the test plan during all tests. Process operating data can be
found in Appendix E.

A list of the permit source group with target process operating rate ranges and applicable rules are
presented in the following table.

Table 1-1 Emission Source Information

Emission Control Fired Pellet

Source Unit Equipment Plant ID Rate (LTPH) Applicable Rules
Hg
No applicable limit

CEO14 | Stack A 108DCO1 | SVO14

i CEO15 | Stack B 108DCO2 | SVO15
Indurating | ¢ >340
Furnace CEO16 | Stack C 108DC03 | SVO16

MN Mercury Rule
CE017 Stack D 108DC04 | SV017

Minn. R. 7019.3050

23692044.20



2.0 Results Summary

2.1 Indurating Furnace Stacks A-D (SV014-SV017)

The results of the Hg emissions determinations for all four Indurating Furnace Stacks (SV014-SV017)
performed June 23-24, 2020 are found in Tables 1-4 of the appendices and summarized in the Executive
Summary Table.

2.2 Combined Hg Emissions - Indurating Furnace (EU026)

The combined mercury emission rate of the four stacks are provided in Table 5. The total Hg emission rate
from the four indurating furnace stacks is 0.00574 pounds per hour (Ib/hr).

The finished pellet production rate averaged 364 long tons per hour (LTPH) during the testing on Stacks A
and C on June 23, 2020 and 361 LTPH during the testing on Stacks B and D on June 24, 2020.

There were no testing delays or process upsets indicated during the testing.

23692044.20



3.0 Process Description

ArcelorMittal mines taconite ore (magnetite) and produces iron pellets that are shipped to the company’s
blast furnace in Indiana. Wet scrubbers control the particulate matter emissions in the waste gases from
the pellet indurating process.

Concentrate slurry flows to a storage tank where limestone is added to make flux pellets. The concentrate
is dewatered by vacuum disk filters, mixed with bentonite and conveyed to balling disks. Green balls
produced on the balling disks are transferred to a roll conveyor for additional removal of over and
undersize material.

The green balls are distributed evenly across pallet cars, prior to entry into the pellet furnace. The pallet
cars have a layer of fired pellets, called the hearth layer, on the bottom and sides of the car. The hearth
layer acts as a buffer between the pallet car and the heat generated through the exothermic conversion of
magnetite to hematite.

There is one natural gas fired furnace at ArcelorMittal’s taconite plant. The straight grate furnace has
several distinct zones. The first two stages are updraft and downdraft drying zones. The next zones are the
preheat zone and firing zone. The temperature increases as the pellets pass through each zone reaching a
peak in the firing zone. The pellets enter the after-firing zone, where the conversion of magnetite to
hematite is completed. The last two zones are cooling zones that allow the pellets to be discharged at a
temperature of around 120 degrees Fahrenheit.

Heated air discharged from the two cooling zones is recirculated to the drying, preheat and firing zones.
Off-gases from the furnaces are vented primarily through two ducts, the hood exhaust that handles the
drying and recirculated cooling gases, and the windbox exhaust, which handles the preheat, firing, and
after-firing gases. The windbox exhaust flows through a multiclone, which protects the downstream fan,
and then enters a common header shared with the hood exhaust stream. The exhaust gases are
subsequently divided into four streams which lead to four venturi rod scrubbers and exhaust from
individual stacks.

Process throughput data is located in Appendix E.

23692044.20



4.0 Stack Testing Procedures and Methods

Testing was performed from ports meeting EPA Method 1 criteria. The Method 1 criteria are listed in the
table below. Sample port location and traverse point detail are provided in Figures 1-4.

Table 4-1 EPA Method 1 Criteria

Distance to
Distance to Upstream Downstream Average

Stack Vent Disturbances Disturbances Number of Number of Absolute Yaw
(Diameters) (Diameters)

SVo15 8.2 35 4 12 1.0
SV016 8.1 35 4 12 2.0
Svo17 8.1 35 4 12 13

Volumetric airflow determinations were performed in accordance with EPA Method 2 using an S-type
Pitot tube and oil manometer. Airflows were determined in conjunction with the ASTM 6784 Ontario
Hydro tests.

Stack gas oxygen (Oy) and carbon dioxide (CO,) compositions of the indurating furnace stacks were
determined by modified EPA Method 3A from integrated bag samples collected during the ASTM 6784
Ontario Hydro tests runs. The integrated bag samples were analyzed using a calibrated O,/CO; analyzer.
Analysis results are located in Appendix B. Calibration gas certifications are located in Appendix D.

Stack gas moisture content was determined by the performance of EPA Method 4, in conjunction with the
ASTM 6784 Ontario Hydro tests.

Mercury (Hg) concentrations and emission rates were determined in accordance with ASTM D6784-16
Ontario Hydro. All glassware and reagent preparation was completed at Barr laboratory facilities.
Potassium permanganate sample reagents were prepared onsite daily. Sample recovery was completed
within Barr's mobile laboratory trailer to minimize contamination. Mercury samples were analyzed by
Element One of Wilmington, North Carolina. The average result of the sample analysis and duplicate
analysis are used in the calculation of emissions. Fractions reported with a value of “<” or “non-detect” are
included in the total sample mass. Sample analysis results and chain of custody for all samples are located
in Appendix C.

The test methods referenced above are found in 40 CFR Part 60, Appendix A and ASTM.

23692044.20
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ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 29, 2020
Virginia, Minnesota
TABLE 1
MERCURY TEST RESULTS
Indurating Furnace Stack A (SV014)
Parameter Run 1 Run 2 Run 3 Average
Test Date 6/23/2020 6/23/2020 6/23/2020
Test Period 0808 - 1015 | 1035-1242 | 1311- 1519
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 119 120 123 121
Avg. Moisture Content, %V/V 11.3 11.3 11.0 11.2
Air Flow Rate
acfm 195,000 195,000 193,000 194,000
scfm 168,000 167,000 165,000 167,000
dscfm 149,000 148,000 147,000 148,000
Ontario Hydro Mercury Results, ug
Probe Rinse (0.1 N HNO,) 0.011 0.014 0.016 0.014
Filter 0.015 0.051 0.085 0.050
Oxidized Mercury (KCI) 0.748 0.805 1.008 0.853
Elemental Mercury (HNO3/H,0,) 0.023 0.008 0.023 0.018
Elemental Mercury (KMnO,) 2.54 2.36 2.25 2.38
Total Mercury 3.33 3.23 3.38 3.31
Sample Volume
acf 89.02 89.94 88.39 89.12
dscf 82.42 82.40 80.54 81.79
dscm 2.33 2.33 2.28 2.32
Isokinetic Variation, % 98.9 99.2 97.9 98.7
Mercury Concentrations, ug/dscm
Particulate Hg 0.01 0.03 0.04 0.03
Oxidized Hg 0.32 0.34 0.44 0.37
Elemental Hg 1.1 1.0 1.0 1.0
Total Mercury 14 14 15 14
Mercury Emission Rate, Ib/hr
Particulate Hg 0.000006 0.000015 0.000024 0.000015
Oxidized Hg 0.000178 0.000191 0.000243 0.000204
Elemental Hg 0.000610 0.000562 0.000547 0.000573
Total Mercury 0.000795 0.000769 0.000814 0.000792
Process Rate - Finished Pellets, long tons/hr 364 363 364 364




ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 29, 2020
Virginia, Minnesota
TABLE 2
MERCURY TEST RESULTS
Indurating Furnace Stack B (SV015)
Parameter Run 1 Run 2 Run 3 Average
Test Date 6/24/2020 6/24/2020 6/24/2020
Test Period 0810 - 1016 | 1040 - 1245 | 1300 - 1506
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 123 127 128 126
Avg. Moisture Content, %V/V 11.8 12.1 11.9 11.9
Air Flow Rate
acfm 198,000 198,000 199,000 198,000
scfm 169,000 167,000 168,000 168,000
dscfm 149,000 147,000 148,000 148,000
Ontario Hydro Mercury Results, ug
Probe Rinse (0.1 N HNO,) 0.024 0.020 0.031 0.025
Filter 0.092 0.006 0.144 0.081
Oxidized Mercury (KCI) 1.15 1.03 0.950 1.04
Elemental Mercury (HNO3/H,0,) 0.012 0.015 0.013 0.013
Elemental Mercury (KMnO,) 3.22 3.14 3.04 3.13
Total Mercury 4.49 4.21 4.18 4.29
Sample Volume
acf 90.59 89.20 91.58 90.46
dscf 83.70 81.45 82.96 82.70
dscm 2.37 2.31 2.35 2.34
Isokinetic Variation, % 100.5 98.7 99.9 99.7
Mercury Concentrations, ug/dscm
Particulate Hg 0.05 0.01 0.07 0.04
Oxidized Hg 0.49 0.44 0.40 0.44
Elemental Hg 14 14 1.3 1.3
Total Mercury 1.9 1.8 1.8 1.8
Mercury Emission Rate, Ib/hr
Particulate Hg 0.000027 0.000006 0.000041 0.000025
Oxidized Hg 0.000270 0.000245 0.000224 0.000246
Elemental Hg 0.000758 0.000754 0.000721 0.000744
Total Mercury 0.00105 0.00101 0.00099 0.00102
Process Rate - Finished Pellets, long tons/hr 363 362 359 361




ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
TABLE 3
MERCURY TEST RESULTS
Indurating Furnace Stack C (SV016)
Parameter Run 1 Run 2 Run 3 Average
Test Date 6/23/2020 6/23/2020 6/23/2020
Test Period 0808 - 1015 | 1035-1242 | 1311- 1519
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 122 123 122 122
Avg. Moisture Content, %V/V 12.9 13.1 13.0 13.0
Air Flow Rate
acfm 185,000 182,000 182,000 183,000
scfm 158,000 155,000 155,000 156,000
dscfm 137,000 135,000 135,000 136,000
Ontario Hydro Mercury Results, ug
Probe Rinse (0.1 N HNO,) <0.01 <0.01 0.018 0.013
Filter 0.306 < 0.005 < 0.005 0.105
Oxidized Mercury (KCI) 0.468 0.467 1.19 0.71
Elemental Mercury (HNO3/H,0,) 0.009 0.013 0.033 0.019
Elemental Mercury (KMnO,) 4.70 4.49 4.40 4.53
Total Mercury 5.49 4.99 5.64 5.37
Sample Volume
acf 74.61 73.86 74.25 74.24
dscf 70.00 68.56 68.62 69.06
dscm 1.98 1.94 1.94 1.96
Isokinetic Variation, % 99.4 99.0 99.2 99.2
Mercury Concentrations, ug/dscm
Particulate Hg 0.16 <0.01 0.01 0.06
Oxidized Hg 0.24 0.24 0.61 0.36
Elemental Hg 2.4 2.3 2.3 2.3
Total Mercury 2.8 2.6 2.9 2.7
Mercury Emission Rate, Ib/hr
Particulate Hg 0.000082 < 0.000004 0.000006 0.000031
Oxidized Hg 0.00012 0.00012 0.00031 0.00018
Elemental Hg 0.00122 0.00117 0.00115 0.00118
Total Mercury 0.00142 0.00130 0.00147 0.00140
Process Rate - Finished Pellets, long tons/hr 364 363 364 364




ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 29, 2020
Virginia, Minnesota
TABLE 4
MERCURY TEST RESULTS
Indurating Furnace Stack D (SV017)
Parameter Run 1 Run 2 Run 3 Average
Test Date 6/24/2020 6/24/2020 6/24/2020
Test Period 0810 - 1016 | 1040 - 1245 | 1300 - 1506
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 133 135 136 135
Avg. Moisture Content, %V/V 15.4 15.2 15.1 15.2
Air Flow Rate
acfm 219,000 219,000 217,000 218,000
scfm 184,000 183,000 181,000 183,000
dscfm 156,000 155,000 153,000 155,000
Ontario Hydro Mercury Results, ug
Probe Rinse (0.1 N HNO,) 0.019 0.024 0.018 0.020
Filter 0.009 0.042 0.007 0.019
Oxidized Mercury (KCI) 1.50 1.33 1.69 151
Elemental Mercury (HNO3/H,0,) 0.048 0.032 0.031 0.037
Elemental Mercury (KMnO,) 8.83 7.99 7.94 8.25
Total Mercury 10.40 9.42 9.68 9.83
Sample Volume
acf 86.57 85.28 85.20 85.68
dscf 81.14 79.06 78.29 79.50
dscm 2.30 2.24 2.22 2.25
Isokinetic Variation, % 101.8 99.3 99.5 100.2
Mercury Concentrations, ug/dscm
Particulate Hg 0.01 0.03 0.01 0.02
Oxidized Hg 0.65 0.59 0.76 0.67
Elemental Hg 3.9 3.6 3.6 3.7
Total Mercury 4.5 4.2 4.4 4.4
Mercury Emission Rate, Ib/hr
Particulate Hg 0.00001 0.00002 0.00001 0.00001
Oxidized Hg 0.00038 0.00035 0.00044 0.00039
Elemental Hg 0.00225 0.00208 0.00207 0.00213
Total Mercury 0.00264 0.00245 0.00251 0.00253
Process Rate - Finished Pellets, long tons/hr 363 362 359 361




ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
TABLE 5
TOTAL MERCURY TEST RESULTS
Indurating Furnace Stacks A-D (SV014-SV017), (EU 026)
Stack A Test = Stack B Test | Stack C Test | Stack D Test
Parameter Average Average Average Average Average
Test Date 6/23/2020 6/24/2020 6/23/2020 6/24/2020
Test Period 0808 : 1519 | 0810:1506 | 0808:1519 | 0808 : 1519
Test Duration, min. (per run) 120 120 120 120 120
Avg. Stack Temperature, °F 121 126 122 135 126
Avg. Moisture Content, %V/V 11.2 11.9 13.0 15.2 12.8
Air Flow Rate
acfm 194,000 198,000 183,000 218,000 793,000
scfm 167,000 168,000 156,000 183,000 674,000
dscfm 148,000 148,000 136,000 155,000 587,000
Mercury Emission Rate, Ib/hr
Particulate Hg 0.00002 0.00002 0.00003 0.00001 0.00008
Oxidized Hg 0.00020 0.00025 0.00018 0.00039 0.00102
Elemental Hg 0.00057 0.00074 0.00118 0.00213 0.00463
Total Mercury 0.00079 0.00102 0.00140 0.00253 0.00574
Process Rate - Finished Pellets, long tons/hr (A&C) | June 23, 2020 364 363
Process Rate - Finished Pellets, long tons/hr (B&D) | June 24, 2020 361
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ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 27, 2020
Virginia, Minnesota

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Indurating Furnace Stack A (SV014)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/23/2020 | 6/23/2020 | 6/23/2020
Test Period - - 0808 - 1015 | 1035 - 1242 | 1311 - 1519
Number of Sample Ports - - 4 4 4
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D,LXW inches 101.75 101.75 101.75
Barometric Pressure Pbar in. Hg 28.25 28.25 28.25
Stack Static Pressure Pg in. H,0 -0.90 -0.90 -0.90
Average Stack Temperature Tsf degrees F 119 120 123
Actual Dry Gas Meter Volume Vm cubic feet 89.02 89.94 88.39
Dry Gas Meter Calibration Factor Y - 0.9802 0.9802 0.9802
Average Orifice Meter Pressure Drop DH in H,O 1.57 1.60 1.57
Average Meter Temperature Tmf degrees F 70 75 78
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.932 0.930 0.921
Mass of Water Vapor Condensed in Impingers Vwe g 200 199 191
Mass of Water Vapor Collected in Desiccant Vwsg g 22 23 21
Orsat Results, Dry Basis

Oxygen %0, YA 19.8 19.8 19.8

Carbon Dioxide %GO, YA 1.3 1.3 1.3

Nitrogen + Carbon Monoxide %N, + %CO YA 78.9 78.9 78.9
Nozzle Diameter Dn inches 0.220 0.220 0.220
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 579 580 583

Tsr=Tsf + 460

Stack Pressure Ps in. Hg 28.18 28.18 28.18

Ps = Pbar + Pg/13.6

Duct Area, A Sq. ft 56.467 56.467 56.467

A=PIxD°/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-ft3 | cubic feet 82.42 82.40 80.54

Vmstd = 17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 233 233 208

Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas o
MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / MC % Vol 11.30 11.26 11.04
((0.04715 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry

Md = (0.44 x %CO,) + (0.32 x %0,) + (0.28 x (%N, + %CO)) Md Ib/lomol 29.00 29.00 29.00
Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.76 27.76 27.79
Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs f'sec 57.56 57.51 57.08
Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 195,022 194,846 193,386
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 167,548 167,000 164,920
Qs = Qa x (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 148,615 148,193 146,711
Qd =Qax(1-(MC/100)) x (528 / Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000264 | 0.000264 & 0.000264
An =(3.14 x Dn°) /(4 x 144)

Isokinetic Variation | % 98.9 99.2 97.9

| =(0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100)))




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro
Indurating Furnace Stack A (SV014)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/23/2020 | 6/23/2020 6/23/2020
Test Period _ - 0808 - 1015 | 1035 - 1242 | 1311 - 1519
Run Time theta min 120 120 120
\'\;'riﬁ:jvomme at Standard Conditions Vmstd-ft3 | cubic feet 82.42 82.40 80.54
\I\;Ir(re]tsetl;jVolume at Standard Conditions Vmstd-m3 | cubic meter 233 233 228
(D,\%mm%négglow Rate at Standard Conditions od DSCEM 148,615 148,193 146,711
Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNO3) Hgp, ug 0.011 0.014 0.016

Filter Hiter ug 0.015 0.051 0.085

Oxidized Mercury (KCI) HQkci ug 0.748 0.805 1.008

Elemental Mercury (HNO/H,0,) HOn202 ug 0.023 0.008 0.023

Elemental Mercury (KMnQO,) HOkmnoa ug 2.54 2.36 2.25

Total Mercury HYtota) ug 3.33 3.23 3.38

Calculated Data Symbol Units Run 1 Run 2 Run 3
Mercury Concentrations

Particulate Hg: Hg® = (HYpr + Hfer) / Vmstd-m3 ngp ug/dscm 0.011 0.027 0.044

Oxidized Hg: Hg® = Hgye / Vmstd-m3 Hg® ug/dscm 0.320 0.345 0.442

Elemental Hg: HgF = (Hgnz02 + HOxmnoa) / VMstd-m3 HQE ug/dscm 1.096 1.012 0.995

Total Hg: Hg™ = Hgotay/ Vmstd-m3 Hg™ ug/dscm 1.427 1.385 1.481
Mercury Emission Rates

Particulate Hg: E-Hg"® = (Hgy, + Hgser) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 0.0000061 | 0.0000152 | 0.0000243

Oxidized Hg: E-Hg® = Hgyc X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 0.0001783 | 0.0001915 | 0.0002428

Elemental Hg: E-Hg® = (Hgy202 + Hgkmnos) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg" Ib/hr 0.0006102 = 0.0005621 = 0.0005466

Total Hg: E-Hg"™ = Hgowy X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg"”' Ib/hr 0.0007945 = 0.0007688 | 0.0008137




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 27, 2020
Virginia, Minnesota

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Indurating Furnace Stack B (SV015)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/24/2020 6/24/2020 6/24/2020
Test Period - - 0810 - 1016 | 1040 - 1245 | 1300 - 1506
Number of Sample Ports - - 4 4 4
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D,LXW inches 101.75 101.75 101.75
Barometric Pressure Pbar in. Hg 28.23 28.23 28.23
Stack Static Pressure Pg in. H,O -0.93 -0.93 -0.93
Average Stack Temperature Tsf degrees F 123 127 128
Actual Dry Gas Meter Volume Vm cubic feet 90.59 89.20 91.58
Dry Gas Meter Calibration Factor Y - 0.9802 0.9802 0.9802
Average Orifice Meter Pressure Drop DH in H,O 1.62 1.59 1.62
Average Meter Temperature Tmf degrees F 71 77 81
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.941 0.937 0.943
Mass of Water Vapor Condensed in Impingers Vwe g 215 213 210
Mass of Water Vapor Collected in Desiccant Vwsg g 24 24 27
Orsat Results, Dry Basis
Oxygen %02 Yoviv 19.0 19.0 19.0
Carbon Dioxide %C0, A 1.9 1.9 1.9
Nitrogen + Carbon Monoxide %N; + %CO %ovIv 79.1 79.1 79.1
Nozzle Diameter Dn inches 0.220 0.220 0.220
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3
Average Absolute Stack Temperature Tsr degrees R 583 587 588

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.16 28.16 28.16
Ps = Pbar + Pg/13.6

Duct Area A Sq. ft 56467 | 56467 |  56.467
A=PIxD?/ (4 144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-ft3 | cubic feet 83.70 81.45 82.96
Vmstd = 17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 237 2.31 235
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas

MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / MC % Vol 11.84 12.06 11.88
((0.04715 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry

Md = (0.4 x %CO3) + (0.32 X %05) + (0.28 X (%N, + %CO)) Md Ib/lbmol 29.06 29.06 29.06
Molecular Weight of Stack Gas, wet Ms Ib/lbmol 27.75 27.73 27.75
Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs f'sec 58.31 58.31 58.72
Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 197,560 197,563 198,956
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 168,539 167,381 168,155
Qs = Qax (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 148,577 147,195 148,171
Qd =Qax (1-(MC/100)) x (528 / Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000264 = 0.000264 & 0.000264
An =(3.14 x Dn?) /(4 x 144)

Isokinetic Variation % 100.5 98.7 99.9

| =(0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100)))




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro
Indurating Furnace Stack B (SV015)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/24/2020 | 6/24/2020 6/24/2020
Test Period - - 0810 - 1016 | 1040 - 1245 = 1300 - 1506
Run Time theta min 120 120 120
\'\;'riﬁ:jvomme at Standard Conditions Vmstd-ft3 | cubic feet 83.70 81.45 82.96
\I\;Ir(re]tsetl;jVolume at Standard Conditions Vmstd-m3 | cubic meter 237 231 235
(D,\%mm%négglow Rate at Standard Conditions od DSCEM 148,577 147195 148171
Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNO3) Hgp, ug 0.024 0.020 0.031

Filter Hiter ug 0.092 0.006 0.144

Oxidized Mercury (KCI) HQkci ug 1.15 1.03 0.950

Elemental Mercury (HNO/H,0,) HOn202 ug 0.012 0.015 0.013

Elemental Mercury (KMnQO,) HOkmnoa ug 3.22 3.14 3.04

Total Mercury HYtota) ug 4.49 4.21 4.18

Calculated Data Symbol Units Run 1 Run 2 Run 3
Mercury Concentrations

Particulate Hg: Hg® = (Hg,, + Hdjer) / Vmstd-m3 HgP ug/dscm 0.049 0.011 0.074

Oxidized Hg: Hg® = Hgye / Vmstd-m3 Hg® ug/dscm 0.485 0.444 0.404

Elemental Hg: HgF = (Hgnz02 + HOxmnoa) / VMstd-m3 HQE ug/dscm 1.362 1.368 1.299

Total Hg: Hg™ = Hgotay/ Vmstd-m3 Hg™ ug/dscm 1.895 1.824 1.778
Mercury Emission Rates

Particulate Hg: E-Hg"® = (Hgy, + Hgser) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 0.000027 0.000006 0.000041

Oxidized Hg: E-Hg® = Hgyc x 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg° Ib/hr 0.000270 0.000245 0.000224

Elemental Hg: E-Hg® = (Hgy202 + Hgkmnos) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-HgE Ib/hr 0.000758 0.000754 0.000721

Total Hg: E-Hg™ = Hggom X 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg"”' lbo/hr 0.001055 = 0.001006 | 0.000987




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 27, 2020
Virginia, Minnesota

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Indurating Furnace Stack C (SV016)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/23/2020 | 6/23/2020 | 6/23/2020
Test Period - - 0808 - 1015 | 1035 - 1242 | 1311 - 1519
Number of Sample Ports - - 4 4 4
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D,LXW inches 104.00 104.00 104.00
Barometric Pressure Pbar in. Hg 28.25 28.25 28.25
Stack Static Pressure Pg in. HO -0.90 -0.90 -0.90
Average Stack Temperature Tsf degrees F 122 123 122
Actual Dry Gas Meter Volume Vm cubic feet 74.61 73.86 74.25
Dry Gas Meter Calibration Factor Y - 0.9831 0.9831 0.9831
Average Orifice Meter Pressure Drop DH in H,0 1.32 1.29 1.29
Average Meter Temperature Tmf degrees F 64 70 72
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)*0.5 - 0.840 0.829 0.826
Mass of Water Vapor Condensed in Impingers Vwe g 213 217 206
Mass of Water Vapor Collected in Desiccant Vwsg g 18 18 20
Orsat Results, Dry Basis

Oxygen %0, YovIv 18.7 18.7 18.7

Carbon Dioxide %CO, %viv 2.2 2.2 2.2

Nitrogen + Carbon Monoxide %N3 + %CO %vIv 79.1 79.1 79.1
Nozzle Diameter Dn inches 0.215 0.215 0.215
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 582 583 582

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.18 28.18 28.18

Ps = Pbar + Pg/13.6

Duct Area A Sq. ft 58.992 58.992 58.992

A=PIxD?/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-ft3 cubic feet 70.00 68.56 68.62
Vmstd = 17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 1.98 1.94 1.94
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas o
MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / MC % Vol 12.89 13.05 12.98
((0.04715 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

see note see note see note
Molecular Weight of Stack Gas, dry
Md = (0.4 x %COy) + (0.32 X %0,) + (0.28 X (%N, + %CO)) Md lo/lbmol 2910 2910 2910
Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.67 27.65 27.66
Ms = Md x (1-(MC/100))+18 x (MC/100)
Average Stack Gas Velocity Vs ft/sec 52.14 51.45 51.30
Vs = 85.49 x Cp x (dP)*0.5 x ((Tsr/(Ps x Ms))"0.5)
Actual Volumetric Air Flow Rate Qa acfm 184,561 182,117 181,564
Qa=60xVsxA
Volumetric Air Flow Rate at Standard Conditions Qs scfm 157,710 155,499 155,082
Qs =Qax (528/(Ts + 460)) x (Ps / 29.92)
Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 137,385 135,204 134,957
Qd = Qax (1 - (MC/100)) x (528 / Tsr) x (Ps / 29.92)
Nozzle Cross-Sectional Area An sq. ft 0.000252 = 0.000252 = 0.000252
An =(3.14 x Dn? /(4 x 144)
Isokinetic Variation % 99.4 99.0 99.2

| = (0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100)))

Note: Moisture Content limited to moisture at saturation




ArcelorMittal

Barr Engineering Co.

Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro
Indurating Furnace Stack C (SV016)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/23/2020 | 6/23/2020 6/23/2020
Test Period . . 0808 - 1015 | 1035 - 1242 | 1311 - 1519
Run Time theta min 120 120 120
\'\;'rigjvo'“me at Standard Conditions Vmstd-ft3 | cubic feet 70.00 68.56 68.62
\I\;Irtre]tsetl;jVqume at Standard Conditions Vmstd-m3 | cubic meter 198 1.94 1.94
(D'\;);’\@Iltyjrlr;ect)néggsl;low Rate at Standard Conditions Qd DSCEM 137,385 135,204 134,957
Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNOj) Hgp, ug <0.01 <0.01 0.018

Filter H¥ier ug 0.306 < 0.005 < 0.005

Oxidized Mercury (KCI) HQkci ug 0.468 0.467 1.19

Elemental Mercury (HNO/H,0,) HOn202 ug 0.009 0.013 0.033

Elemental Mercury (KMnQOy,) Hdkmnoa ug 4.70 4.49 4.40

Total Mercury HYtota) ug 5.49 4.99 5.64

Calculated Data Symbol Units Run 1 Run 2 Run 3
Mercury Concentrations

Particulate Hg: Hg® = (Hg,, + Hgger) / Vmstd-m3 HgP ug/dscm 0.159 < 0.008 0.012

Oxidized Hg: Hg® = Hgye / Vmstd-m3 Hg® ug/dscm 0.236 0.241 0.612

Elemental Hg: HgF = (Hgnz02 + HOxmnoa) / VMstd-m3 HQE ug/dscm 2.373 2.319 2.279

Total Hg: Hg™ = Hem / Vmstd-m3 Hg™ ug/dscm 2.768 2.568 2.903
Mercury Emission Rates

Particulate Hg: E-Hg"® = (Hgp, + Hgser) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 0.000082 | <0.000004 | 0.000006

Oxidized Hg: E-Hg® = Hgyc x 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg° Ib/hr 0.000121 0.000122 0.000310

Elemental Hg: E-Hg® = (HGy202 + Hgkmnos) X 2.2046 x 107/ Vstd-ft3 x 60 x dscfm E-HgE Ib/hr 0.001221 0.001175 0.001152

Total Hg: E-Hg™ = Hggom X 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg"”' lbo/hr 0.001425 = 0.001300 | 0.001468




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 27, 2020
Virginia, Minnesota

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Indurating Furnace Stack D (SV017)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/24/2020 6/24/2020 6/24/2020
Test Period - - 0810 - 1016 | 1040 - 1245 | 1300 - 1506
Number of Sample Ports - - 4 4 4
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D,LXW inches 104.00 104.00 104.00
Barometric Pressure Pbar in. Hg 28.23 28.23 28.23
Stack Static Pressure Pg in. H,O -0.94 -0.94 -0.94
Average Stack Temperature Tsf degrees F 133 135 136
Actual Dry Gas Meter Volume Vm cubic feet 86.57 85.28 85.20
Dry Gas Meter Calibration Factor Y - 0.9831 0.9831 0.9831
Average Orifice Meter Pressure Drop DH in H,O 1.77 1.71 1.69
Average Meter Temperature Tmf degrees F 65 70 75
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.985 0.983 0.972
Mass of Water Vapor Condensed in Impingers Vwe g 289 278 272
Mass of Water Vapor Collected in Desiccant Vwsg g 24 22 25
Orsat Results, Dry Basis
Oxygen %0, Yoviv 18.3 18.3 18.3
Carbon Dioxide %C0, A 2.6 2.6 2.6
Nitrogen + Carbon Monoxide %N; + %CO %ovIv 79.1 79.1 79.1
Nozzle Diameter Dn inches 0.215 0.215 0.215
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3
Average Absolute Stack Temperature Tsr degrees R 593 595 596

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.16 28.16 28.16
Ps = Pbar + Pg/13.6

Duct Area A Sq. ft 58.992 58.992 58.992
A=PIxD?/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-ft3 | cubic feet 81.14 79.06 78.29
Vmstd = 17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 2.30 204 200
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas

MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / Mc % Vol 15.38 15.18 15.15
((0.04715 x Vwce + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry

Md = (0.4 x %CO3) + (0.32 x %05) + (0.28 X (%N, + %CO)) Md Ib/lbmol 2915 2915 2915
Molecular Weight of Stack Gas, wet Ms Ib/lbmol 27.43 27.46 27.46
Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs f'sec 61.97 61.96 61.26
Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 219,345 219,325 216,822
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 183,871 183,134 180,879
Qs = Qax (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 155,597 155,342 153,481
Qd =Qax (1-(MC/100)) x (528 / Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000252 = 0.000252 | 0.000252
An =(3.14 x Dn®) /(4 x 144)

Isokinetic Variation % 101.8 99.3 99.5

| =(0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100)))




ArcelorMittal Barr Engineering Co.
Minorca Mine Inc. July 30, 2020
Virginia, Minnesota
Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro
Indurating Furnace Stack D (SV017)

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/24/2020 | 6/24/2020 6/24/2020
Test Period - - 0810 - 1016 | 1040 - 1245 = 1300 - 1506
Run Time theta min 120 120 120
\'\;'riﬁ:jvomme at Standard Conditions Vmstd-ft3 | cubic feet 81.14 79.06 78.29
\I\;Ir(re]tsetl;jVolume at Standard Conditions Vmstd-m3 | cubic meter 230 224 222
(D,\%mm%négglow Rate at Standard Conditions od DSCEM 155,597 155,342 153481
Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNO3) Hgp, ug 0.019 0.024 0.018

Filter Hiter ug 0.009 0.042 0.007

Oxidized Mercury (KCI) HQkci ug 1.50 1.33 1.69

Elemental Mercury (HNO/H,0,) HOn202 ug 0.048 0.032 0.031

Elemental Mercury (KMnQO,) HOkmnoa ug 8.83 7.99 7.94

Total Mercury HYtota) ug 10.40 9.42 9.68

Calculated Data Symbol Units Run 1 Run 2 Run 3
Mercury Concentrations

Particulate Hg: Hg® = (Hg,, + Hdjer) / Vmstd-m3 HgP ug/dscm 0.012 0.029 0.011

Oxidized Hg: Hg® = Hgye / Vmstd-m3 Hg® ug/dscm 0.653 0.594 0.762

Elemental Hg: HgF = (Hgnz02 + HOxmnoa) / VMstd-m3 HQE ug/dscm 3.864 3.583 3.593

Total Hg: Hg™ = Hgotay/ Vmstd-m3 Hg™ ug/dscm 4.528 4.206 4.366
Mercury Emission Rates

Particulate Hg: E-Hg"® = (Hgy, + Hgser) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 0.000007 0.000017 0.000006

Oxidized Hg: E-Hg® = Hgyc x 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg° Ib/hr 0.000380 0.000346 0.000438

Elemental Hg: E-Hg® = (Hgy202 + Hgkmnos) X 2.2046 x 10/ Vstd-ft3 x 60 x dscfm E-Hg" Ib/hr 0.002252 0.002085 0.002066

Total Hg: E-Hg™ = Hggom X 2.2046 x 10°/ Vstd-ft3 x 60 x dscfm E-Hg"”' lbo/hr 0.002639  0.002448 | 0.002510




Appendix B

Field Data Sheets



EPA METHOD 2

BARR FIELD DATA SHEET
R
Project il Run 1 Run 2 Run 3 Run 4
Sample Location Sy iy C #L '() Bar Press (InHg) [2% 25
Date G~ 23 -1~ Stat. Press (InH,0) |~¢ . §
Operators D Pl MNT Temp - Dry Bulb °F
Duct Dimensions /s 1.2 5 inches Temp - Wet Bulb °F
Port Length Y. 5 inches Moist Content - %
Pitot Tube No. Y-, Cp o©.V¥ 0, %
Manometer D/ (_ Bar. ID Z A~ @ Time of Meas. | 072~
Digital ThemiDc_ & TC.ID _#4-L
Pitot Leak Check Positive: © [« Negative: ¢ l‘:
Traverse Point Information Cyclonic Velocity Head - Inches H,0 Stack Temperature - °F
Point Inches From: Flow Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port £° AP AP AP AP Temp. Temp. Temp. Temp.
Ao vyd |693 | Y
y) 1Y.90 |(9.7° 2-
3 0.1/ |3¥C1 .
B -7
L
3
C - | H
A 0
. o)
p-~ 1
2
3
Run 1 Run 2 Run 3 Run 4
Stack Pres. - In Hg
" Duct Area - Sq Ft.
S (f—‘e/v ) Mole Weight - Md il [N pr{f |
Fad Mole Weight - Ms PO [
fefe ° i
Avg. Temp. - °F X
) Average V' AP / . \ (/%
7 \V r
?\ > Gas Vel - Ft/Sec
ACFM
SCFM
DSCFM

Schematic of Duct Cross-Section




i

- ONTARIO HYRDO D-6784-16 MERCURY TESTING
BARR FIELD DATA SHEET
T
Project  ArecelorMittal Minorca Mine Meter ID C- Q Probe ID S- ’L Bar. Pres 23 2§ in Hg Sample Train Leak Rate (cfm)
Smpl Loc Furnace Stack A SV014 MeterY () ﬂ oL Pitot No. J~ & Stat. Pres ~© -1¢ inH,0 Pretest O * at [' inHg
Test No. [ Run ' Orifice H@ [. 3 Y1y Pitot Cp D .Y 0.84 Probe Lgth 5 ft Posttest U > at 7~ inHg
Date E ‘2;-2 + Operators D. Koschak, M. Norstrem Liner Typefll Glass [] S.S. [lOther Imp TC 8 ' }’X Pitot (3 in.) PosYJ Neg.\d
Sample Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
Al vm,; I in H,O in H,0 Volume in Hg Is,°t Outlet Inlet Outlet %
oyse Y oy }
A 5 |I7s9 |[ONs [ 1.5F 2.5 179 [y | 220y (o by (673 /1-¥
5 0 [JELY [oxXx [ )r 1. Tl |1y | 292 oL tr 63
4 5 |2/29 | ©O.x7 | /. Y9 7.y | 131 | 1ns Ly | 63X 6y |6y
3 0 |244r | ONG | .57 Ly 2o | 1es Ly LY & Ly
2 s |y Y 1062 | 13 % 2o /21 tyo L] Cy L3 G
1 0 49} Jogl | 136 L2 vt (2 v, | 241 by by | AV
B 3 PCar (6 9Y [ .3k 2.y | 19 lryo wr | LY b | Y [r1¥
5 w0 [39.92 |0.9% 16 I 179 12 Y( 2vy 5% P L3
4 5 |¥3az [©0.96 [ 4.37 £ o g l2v1 Xl L 2/ bi
3 50 Y2k [o.9F | 3T 3.5 119 | 25- | 27 )| 63 22 | 6]
2 55 15).Y3  [0.7 I.Yo B g | 271 2vY [ ] L+
1 60 |85 JL [O. w3 | |y 3 . Il [ ). 215 T 21 | bY
c6 65 |(fu> 0.7 1 ).3b 3.0 Ny [ 25> 1Y L ¥ 33 16%
5 70 e3>t [ 9% [ 13« 1o Uy | iyo 1Yy o> T | 6]
4 75 Jlb¥y [ O .9y | ). 3 2y 7] sv [ 1r)/ L3 3y [ K9
3 80 |y | O qav | 1-T 2.y 11 Zyo | rys Ly Ir [ 659
2 85  [I92x v-YY I.{3 Lyl Y 250 2 Y9 LG 271 3
1 9 [23.x) 0.7 | 1.yvy Ly s 2 Y] 1 YN by 25 3
D-6 o |yl | &%} | |.¥X¥ 25 | i [ 2V [2v4 Lo 2y | 31
5 10 |€5-2% [O-v>F|1.9X 2y UJa |50 2 Y4 L¥ Y| 3
4 105 |64+ \ [O.%¥Y /53 2. /¥ |2y0 27 (Y~ | /6 A/
3 10 |91 [y | /.57 2. I/~ |1y 2 ) /26 | 3}
2 15 [1bass [o. 23y | 13 2. | Y 1re | 112 £ty I/ ¥Y | FU
1 120 [99-v4 [0 XY (33 Vi "y 1 14 o [ 3G )L
o=1>15 [vm¥ AL o . w3 [AR=].¢ Ts=)[5 4L : Tm+,.}3
Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Content Start Time End Time Bag No. Bag Vol at 15 in Hg Filter No. Nozzle No. | Nozzle Dn 1
Run 1 ™~ 75 [N DY>% 10 1Y |Skde AT oL ©. O A~ IQ-AB-»‘&P' 021D 2 See Electronic Cal
Run 2 Sheed A\ 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total ; Air Flows
Finalwt,g| YAY 5] 7.9 [3sF.o [I9%-> [AISSy [ 49y7 [HTT 193y ACFM DSCFM
Iniial wt., 9[F ¢ .0 [Jb0y  [yh.Y [QAT1Y 3341 1358 [499.+ [k, [43,61) 1y 5,059
Difference [ 1> | Y§-Y doa | LSS To Y} o.n [Ob a1y 1990
1 NKCI HNO3/H202 H2S04/KMNO4 . ]




ONTARIO HYRDO D-6784-16 MERCURY TESTING
FIELD DATA SHEET

e
BARR

Project ArecelorMittal Minorca Mine Meter ID C- (Q Probe ID ,(' L Bar. Pres 2y.2( in Hg Sample Train Leak Rate (cfm)
Smpl Loc Furnace Stack A SV014 MeterY ©O.9¥>% Pitot No. § — C Stat. Pres ~(5. 1> inH,0 Pretest 0.0 at {® inHg
Test No. l Run % Orifice H@ 7. 3Y2Y  PiotCp O-YY0.84 Probelgth & ft Posttest O. O at ¥ inHg
Date 631> Operators  D. Koschak, M. Norstrem Liner Typefll Glass [ S.S. [Other Imp TC ?5‘17[ Pitot (3 in.) Posg—-Neg.\Z'
Sample Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
Al vm, in H0 in H0 Volume in Hg 1S, °r Outlet Inlet Outlet %
(o35 | 992
A6 5 1953} [©-97) | %<0 Ty | jre |2vo [/ by | 91 -
5 10 10395 [0.5Y | |.bT 2y | 119 [ 2o T IEE" 2/
4 15 Ny 0-%k I.ff‘% s ¥ 1) 9 'L'/? 2 re [ )33 'y
3 20 [1194Y [0.x< | I .v% i |2 21 G 3 1Y 2/
2 25 | lyYs |0.2Y - 3G T MUY [ 254 150 by rY 3/
1 30 [12).%> O3 |35 2.0 tJYy | ars 2, ¥4 I #1
B6 35 15AY [0.4% | Jyo Y = pT | 199 TR b6 b 22
S 40 129.3f 0.4 3 A 2y /) 25 2Y1 54 '}}. 7L
4 5 (1333 [o0.9¢ [ 8/ 2-5 J1- 1Lyw 1y 7 72> 73
3 50 /325 o966 [ 1.1y (A 21| 2yo K Ty FY 2
2 55 1YL |n.5o [.YY 2.0 Ne [ 1y 2, S > | 32
1 60 JYYs]  Jo.v ) [ ) B Ny | 2go [ 207/ 6| 29 | ¥
c6 65 1836 |04y Y 25 | pq | 2y) | 217 3 Iy | ¥
5 70 [I52A\ | lsv Y By J2o [ N4 |2y £ 24 ] 1r
4 75 |ifblo [©.9x L3}y 2.C ) [2ey |20 S DI s))
3 80 [JLo.5Y} |o.9} .%o 29 2« | 1o 1y §Y Ya | ?
2 85 [1M.19 | . % Loy 2 2.f 12 | 2¢w 15s 1 74 (W
1 90 [[A4s | D.x%\ Jxn L [Pl |are [ Y 4 34 |
D-6 95 |13)bY [ 9.4 .65 RS 11 9 2y 6L Fs| 3
5 100 1255) | ox? . G6S 3o n3 [2¢t [ 275) (ot 19 | ¥
4 105 [34.22 | ©. % (3 s 16 12y | e | Y Ll i ;28
3 110 |]%¥3.9¢ 0.2 [y 1.¢ | 2vrJ 1y | L3 )3 PAN
2 15 |I¥enNy | ) 5] L [RRY Y ] Uy 9% 24 | 3%
1 120 IS | -3\ -3 Lyl 22| Tre Ty by Jq 3y
o=1sYL vk a7 | O % 7 [3P=) Lo Ts7)e 17 Tmaf )
Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Content Start Time | End Time Bag No. Bag Vol at 15 in Hg Filter No. Nozzle No. | Nozzle Dn 1
EU" ; 3 [q.X 13 [OTY [11YZ |Shde oL 0.0 7- Kk [ShicA-1] 6270 g See Electronic Cal
un
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Finaiwt, g|[g(>. ] | ¥55-9 | Yo¥./ 2633 207X E1eS 2v.5.y (9G35 ACFM ., DSCFM
Initialwt., g [ JY6TT [ 76>} 3T KT [543 £+9+ 9y g (94, 8219 170,217
Difference | 1{ )3 42.3 2. v vy O ) o ey 721.(b etk 7
1 NKCI HNO3/H202 H2S04/KMNO4 2. ‘Z’ AN




BARR
N

ONTARIO HYRDO D-6784-16 MERCURY TESTING
FIELD DATA SHEET

Project  ArecelorMittal Minorca Mine Meter ID C- L Probe ID 3-la Bar. Pres Zb’ .25 inHg Sample Train Leak Rate (cfm)
Smpl Loc Furnace Stack A SV014 MeterY ©.g ¥O2L  Pitot No. -0 Stat. Pres ~0. 9= inH,0 Pretest (. at '? inHg
Test No. Run 3 Orifice H@ /- ?Y2Y Pitot Cp > ¥ .84 Probe Lgth § ft Posttest 6 -o  at 9\ in Hg
Date 6-7_3 Operators  D. Koschak, M. Norstrem Liner Typeill Glass ] S.S. [Other Imp TC.© 1 "i‘j‘ Pitot (3 in.) PosIKI™Neg. Ifi
Sample Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
al vm, T in H,0 in H,0 Volume in Hg Is,°F Outlet Inlet Outlet %
1311 | /190.05
A-6 5 14333 | V.Y - 54 P o /Iy (BE 25 L b r A g3 4
5 10 (1139 [0 . ¥y L Ly 1oy | oo L L3 . I
4 15 Yy [o-%r | LYY Ly 12y | 1ye | l5u 4 Ay ¥
3 20 [1OY.L) | O.x\ [-Y6 225 Iy e 1Y 4 ¥ 6 Y}y
2 25 (29 .o [0D.6X [-2]) Lo kL 2y | Ty 5 | 15 [
1 0 2117 ooy | J2o T g T 2¢ [ 1y 3 FY ¥
B-6 3 |2/$0Y 0.9 -3¢ 2y a 2y A/ b\ 44 Y
5 w0 |2s9Y [ 0.4% -+ 2.y 1Ly 2y, 2y) %53 s> 3y
4 5 PN 0.9y | ) ¥ Y g2y | 29S| 944 Ly B 2\
3 50 [p2bqy [ ©.4Y | /30 2 Y | 2w [ L ¥l I
2 55 30V o> | 1. TY 2.9 ] an 25 (Y3 92 113
1 60 |[23V.os [6-¥% Y N 2.2 71 1 fo 2.5 by s 2 2%
c6 65 ‘23312 10.4y [ (.| 2| 2 [2vyq 2%y kb 5o | 33
5 70 [29%.%xs [>-9)Y [ 1. 32 Lyl /2 25\ | 2se Y~ %/ 73
4 75 [295.32 [9.43 | | (4 2 | 127 | 2v¢ [2vY 3 1 | 7%
3 80 Rvivs [0-%q | v <3 | fe| €5y [ apn LG % ( 313
2 85 [253.53 [0.)) iy 2 [ N [ 15 152 by [T EER
1 90 [S632 [ 0.3« Ly 2.5 Fuy | Ly 2y kY L | Y
D6 5 > Y | 0.9 [ [.6D 2O 12y [ 2 v | 2y~ LG 1| 7Y
5 100 [Lpy-5Y | 06X | |0 2.5 Iy 2] e 53 SN EEYS
4 15 |sls [O0.3S [ (v Q Lo /2y | 44| 2py LY s | PV
3 110 |2303) (0. 1.4 IS 2y 2 5w 15/ (¥ 55 194
2 15 3510 10.92 | 1.3 T | /LY | T [ AFS CY <1 ] 1
] 120 [ZX8 Yy [ O %) (24 Lo T 1 17| 15/ "4 3| *19
o= vix39 | G [AR=l.xY T423.7] L2 9
Nozzle Calibration
Initialization Values Test Run Times ORSAT System "~ |Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Content Start Time | End Time Bag No. Bag Vol at 15 in Hg Filter No. Nozzle No. | Nozzle Dn 1
23:; 75 1% 10390 113110 IT19 [Swaek3] 0L | .o €-¢ [FwdA-1] 0120 g See Electronic Cal
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccapt Total Air Flows
Finalwt, g [U VY [ /4T¥ [ Y9 25 9 2L 1Iv)y [y 7 | 779G ACFM DSCFM
nitial W, o[ 96 2 | 2L2.Y | 2776 | Ivi.% | 2elg |3y9.2 |35V F | 925.5 75,3 %> (7,77 ¢
Difference |/ ¥-% 1.7 b.J/ C- L | o =T = = .7 [0 i o i
1 NKCI HNO3/H202 H2SO04/KMNO4




- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 1

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.25 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack A SV014 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/23/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 7 in. Hg
Test 1 Run # 1 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 0808 10.57
1 5.0 14.09 0.880 1.57 3.70 14.27 * 119 * * * 64 63 12.0
2 10.0 17.68 0.870 1.55 3.68 17.95 * 121 * * * 64 63 12.0
3 15.0 21.29 0.840 1.49 3.62 21.56 * 121 * * * 65 64 12.0
4 20.0 24.95 0.860 1.54 3.67 25.23 * 120 * * * 66 64 12.0
5 25.0 28.47 0.770 1.37 3.47 28.71 * 121 * * * 67 64 12.0
6 30.0 31.97 0.760 1.36 3.45 32.16 * 121 * * * 68 65 12.0
7 35.0 35.84 0.980 1.76 3.93 36.09 * 119 * * * 69 65 12.0
8 40.0 39.92 0.980 1.76 3.94 40.03 * 119 * * * 70 65 12.0
9 45.0 43.72 0.960 1.73 3.90 43.93 * 119 * * * 71 66 12.0
10 50.0 47.68 0.970 1.75 3.93 47.86 * 119 * * * 72 67 12.0
11 55.0 51.53 0.830 1.50 3.64 51.50 * 119 * * * 73 67 12.0
12 60.0 55.12 0.830 1.50 3.65 55.15 * 118 * * * 73 68 12.0
13 65.0 59.00 0.970 1.76 3.95 59.09 * 118 * * * 73 68 12.0
14 70.0 63.01 0.980 1.78 3.97 63.06 * 118 * * * 74 69 12.0
15 75.0 66.78 0.940 1.70 3.89 66.95 * 119 * * * 75 69 12.0
16 80.0 70.57 0.940 1.71 3.90 70.84 * 118 * * * 75 69 12.0
17 85.0 74.28 0.840 1.53 3.68 74.53 * 118 * * * 75 70 12.0
18 90.0 77.81 0.790 1.44 3.58 78.11 * 118 * * * 75 70 12.0
19 95.0 81.61 0.870 1.58 3.75 81.86 * 118 * * * 74 71 12.0
20 100.0 85.27 0.870 1.58 3.75 85.61 * 119 * * * 75 71 12.0
21 105.0 89.01 0.840 1.53 3.69 89.30 * 118 * * * 76 71 12.0
22 110.0 92.72 0.840 1.53 3.69 92.99 * 118 * * * 76 71 12.0
23 115.0 96.08 0.740 1.35 3.47 96.46 * 118 * * * 77 72 12.0
24 120.0 99.59 0.730 1.33 3.45 99.92 * 118 * * * 76 72 12.0
End Time 1015
Run Time 120 Avg DH= 1.57 Avg Ts= 118.92 Avg Tm= 69.73
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 1 Filter No. A-1 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Stack A-1  Finalwt., g 898.3 805.5 757.0 758.0 758.4 754.3 759.1 978.4
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 758.0 760.1 746.5 751.7 759.1 755.2 759.7 956.0
Difference 140.3 45.4 10.5 6.3 -0.7 -0.9 -0.6 22.4 222.7

* Data Recorded on Field Data Sheet



- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 2

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.25 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack A SV014 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/23/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test 1 Run # 2 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1035 99.82
1 5.0 103.71 0.930 1.70 3.89 103.71 * 120 * * * 72 71 11.3
2 10.0 107.45 0.880 1.62 3.79 107.49 * 119 * * * 72 71 11.3
3 15.0 111.24 0.860 1.58 3.75 111.24 * 119 * * * 73 71 11.3
4 20.0 114.94 0.860 1.58 3.75 114.99 * 118 * * * 74 71 11.3
5 25.0 118.40 0.740 1.36 3.49 118.48 * 118 * * * 74 71 11.3
6 30.0 121.80 0.730 1.34 3.46 121.94 * 118 * * * 75 71 11.3
7 35.0 125.77 0.980 1.80 4.01 125.95 * 119 * * * 76 72 11.3
8 40.0 129.74 0.970 1.78 3.99 129.93 * 121 * * * 77 72 11.3
9 45.0 133.63 0.980 1.81 4.01 133.95 * 120 * * * 77 73 11.3
10 50.0 137.58 0.960 1.77 3.97 137.92 * 121 * * * 78 73 11.3
11 55.0 141.12 0.800 1.48 3.64 141.56 * 120 * * * 79 73 11.3
12 60.0 144.81 0.810 1.50 3.67 145.23 * 118 * * * 79 74 11.3
13 65.0 148.76 0.940 1.74 3.95 149.18 * 119 * * * 78 74 11.3
14 70.0 152.71 1.000 1.84 4.06 153.24 * 122 * * * 79 74 11.3
15 75.0 156.60 0.940 1.74 3.94 157.18 * 121 * * * 79 75 11.3
16 80.0 160.57 0.970 1.80 4.01 161.20 * 120 * * * 79 75 11.3
17 85.0 164.19 0.820 1.52 3.69 164.89 * 120 * * * 79 75 11.3
18 90.0 167.90 0.810 1.50 3.67 168.56 * 121 * * * 79 75 11.3
19 95.0 171.64 0.890 1.65 3.85 172.40 * 119 * * * 78 75 11.3
20 100.0 175.51 0.870 1.60 3.79 176.19 * 123 * * * 79 75 11.3
21 105.0 179.22 0.850 1.56 3.75 179.94 * 124 * * * 80 75 11.3
22 110.0 183.00 0.800 1.47 3.64 183.58 * 123 * * * 80 76 11.3
23 115.0 186.33 0.710 1.31 3.44 187.02 * 122 * * * 79 76 11.3
24 120.0 189.76 0.710 1.31 3.43 190.45 * 122 * * * 79 75 11.3
End Time 1242
Run Time 120 Avg DH= 1.60 Avg Ts= 120.29 Avg Tm= 75.35
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 2 Filter No. A-2 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Stack A-1  Finalwt., g 910.1 785.9 768.1 767.7 768.8 760.0 758.5 963.5
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 762.8 746.1 760.7 762.3 768.7 759.3 760.0 940.9
Difference 147.3 39.8 7.4 5.4 0.1 0.7 -1.5 22.6 221.8

* Data Recorded on Field Data Sheet



- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 3

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.25 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack A SV014 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/23/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 7 in. Hg
Test 1 Run # 3 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1311 190.05
1 5.0 193.87 0.880 1.62 3.81 193.86 * 124 * * * 75 74 11.3
2 10.0 197.57 0.880 1.61 3.79 197.65 * 124 * * * 75 75 11.3
3 15.0 201.12 0.820 1.50 3.67 201.32 * 124 * * * 75 74 11.3
4 20.0 204.67 0.810 1.48 3.64 204.96 * 124 * * * 76 74 11.3
5 25.0 208.00 0.670 1.23 3.32 208.28 * 124 * * * 77 74 11.3
6 30.0 211.14 0.670 1.24 3.33 211.61 * 119 * * * 78 74 11.3
7 35.0 215.04 0.970 1.78 4.00 215.61 * 123 * * * 79 75 11.3
8 40.0 218.94 0.980 1.80 4.02 219.63 * 124 * * * 80 75 11.3
9 45.0 222.82 0.950 1.75 3.96 223.59 * 124 * * * 80 76 11.3
10 50.0 226.75 0.940 1.73 3.95 227.54 * 124 * * * 81 76 11.3
11 55.0 230.42 0.870 1.61 3.80 231.34 * 124 * * * 82 77 11.3
12 60.0 234.06 0.840 1.56 3.75 235.09 * 122 * * * 82 77 11.3
13 65.0 237.92 0.940 1.75 3.97 239.06 * 121 * * * 80 77 11.3
14 70.0 241.80 0.950 1.76 3.98 243.03 * 122 * * * 81 77 11.3
15 75.0 245.72 0.930 1.72 3.94 246.97 * 123 * * * 81 77 11.3
16 80.0 249.48 0.890 1.65 3.85 250.82 * 122 * * * 81 77 11.3
17 85.0 253.03 0.770 1.43 3.59 254.41 * 122 * * * 81 77 11.3
18 90.0 256.72 0.780 1.44 3.61 258.02 * 123 * * * 82 78 11.3
19 95.0 260.64 0.900 1.67 3.88 261.89 * 124 * * * 82 78 11.3
20 100.0 264.34 0.880 1.63 3.83 265.73 * 124 * * * 83 78 11.3
21 105.0 268.18 0.860 1.59 3.79 269.52 * 125 * * * 83 78 11.3
22 110.0 271.77 0.810 1.50 3.68 273.20 * 124 * * * 83 79 11.3
23 115.0 275.11 0.720 1.33 3.48 276.68 * 124 * * * 83 79 11.3
24 120.0 278.44 0.710 1.32 3.46 280.13 * 123 * * * 83 79 11.3
End Time 1519
Run Time 120 Avg DH= 1.57 Avg Ts= 123.21 Avg Tm= 78.29
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 3 Filter No. A-3 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Stack A-1  Finalwt., g 910.8 795.8 755.9 759.0 762.4 757.5 754.2 999.6
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 762.0 762.4 749.8 753.8 762.9 759.2 754.7 978.4
Difference 148.8 33.4 6.1 5.2 -0.5 -1.7 -0.5 21.2 212.0

* Data Recorded on Field Data Sheet
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BARR

ONTARIO HYRDO D-6784-16 MERCURY TESTING
IMPINGER RECOVERY

Project ArcelorMittal Minorca Mine Date é/ 23 / 0
Project No. 23692044.20 Operators MJN DJK JAR2 BAW
Source Furnace Stack A - SV014 Sample Location Furnace Stack
TEST IMPINGER VOLUMES DRY
RUN 1 1 2 3 4 5 7 COLUMN
9 g g g g g g g
END I8 3 [ 305-S [757.0176%.0 | 7s8. 4 [7€9.2 17§9. | [97%.4
Start 58.0 F60. 1 |qars| 9511 [ 7590 [ 7552 |159.7 [95€. 7D
CHANGE 0. 8.4 Tips] .3 1-07 1-6.9 |-0.¢ 1324
MASS OF MOISTURE COLLECTED, g| 224, 7/
- 1 , Il\gPINGER ZOLUMES . ) CO?E\KA N
RUN 2
g g g g g g g
END
Start ~??I~n T L A e L e o L1 it S Y P B 2 e i
CHANGE __ [7F g s 7T e 1o, 1770 1527 4 it o [™5ces 707 [2034
T 77" """ "MASS OF MOISTURE COLLECTED, g
TEST , II\:/SIPINGER \:OLUMES ) i CODLTJ\I(/I N
RUN 3
g g g g g g g g
END Tie.@ |19s 5 |1ss.&| 7s9.0 [Tz 4 | Is1.s | 159.2 |39%.6
Start e O | T2, M |791.21782.8 | 762.9 |759. 27547 478 .4
CHANGE
MASS OF MOISTURE COLLECTED, g
TESH IMPINGER VOLUMES DRY
RUN4 1 2 3 4 5 6 7 COLUMN
g g g g g g g g
START. o .| 7859 7631 | 767.7 768.8 7e0.0 7528 | 463§
END 7629 T46.1 760,17 | 723 | 163.7 759.3 | 7690 | 940.9
Start

COMMENTS




EPA METHOD 3A -- Instrument Analysis Data Sheet

BARR
I

Project ArcelorMittal Analyzer Make / Model Servomex 1440
Sample Location(s): Indurating Furnace Stack A Analyzer O, Range (span), %: 0- 225
Test No: 1 Analyzer CO, Range (span), %: 0- 9.5
Date: 06/23/20

Operators: JAR2

GAS CONCENTRATION AND IDENTIFICATION

Cylinder
Calibration Level Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas EB0098633 0.0 0.0
CO, Mid EB0098397 4.9
0O, Mid/CO, High CC106732 9.5 9.5
0, High EB0098397 22.5

PRETEST ANALYZER CALIBRATION DATA

O, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
Calibration Level % Response, % % Response, %
Zero Gas 0.0 0.0 0.0 0.0
Mid-Gas: 9.5 9.5 4.9 5.0
High-Gas: 225 225 9.5 9.5
Time of Calibration Start 1555
Time of Calibration End 1615

INTEGRATED BAG ANALYSIS

Location/Test No. Indurating Furnace Stack A

Run No. 1 2 3
Time Sampled 1015 1242 1519
Time Analyzed 1600 1603 1605
0Oy, % 19.8 19.8 19.8
CO,,% 1.3 1.3 1.3

POSTTEST ANALYZER CALIBRATION DATA

O, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
Calibration Level % Response, % % Response, %
Zero Gas 0.0 0.0 0.0 0.0
Mid-Gas: 9.5 9.5 4.9 5.0
High-Gas: 22.5 22.5 9.5 9.5




EPA METHOD 2

BARR FIELD DATA SHEET
EERAEETE
Project M~ NurCA Run 1 Run 2 Run 3 Run 4
Sample Location Swdc B Sw) < Bar Press (InHg) | 25,273
Date (o222 Stat. Press (In H,0) | o 7=
Operators A (NS Temp - Dry Bulb °F
Duct Dimensions jVis” inches Temp - Wet Bulb °F
Port Length Ll < inches Moist Content - %
Pitot Tube No. S Cp 094 0,%
Manometer ID ¢ _-(» Bar.ID &4 & Time of Meas.
Digital ThermID _C TC.D _ %G
Pitot Leak Check Positive: Negative:
Traverse Point Information Cyclonic Velocity Head - Inches H,0 Stack Temperature - °F
Point Inches From: Flow Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port 45 AP AP AP AP Temp. Temp. Temp. Temp.
A ugs [ e | Z
) . AL
& 14490 | Y% | 2
S Joil |I_RU b 2
T
v- |
(8
>
c - O
(A D
M- |
T
Run 1 Run 2 Run 3 Run 4
Stack Pres. - In Hg
Y Duct Area - Sq Ft.
6 - Mole Weight - Md § &4
S Mole Weight - Ms el .
~ QWY . T
\ ) Avg. Temp. - °F s“/(j/
Average V' AP A\ r,
Gas Vel - F/Sec S i
ACFM
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BARR
T T

Project

ArecelorMittal Minorca Mine

}

ONTARIO HYRDO D-6784-16 MERCURY TESTING

Meter ID C- (° Probe ID 5-b

FIELD DATA SHEET
Bar. Pres ZY) -Z‘? in Hg

Sample Train Leak Rate (cfm)

Smpl Loc Furnace Stack B SV015 MeterY (O gy02 Pitot No. 5 ~ Stat. Pres ~o, 7.7 inH,0 Pretest O-> at 1> inHg
Test No. Run ¥ Orifice H@ /. }‘/7-51 PitotCp O-§ 70.84 Probe Lgth § ft Posttest ©O-°  at % inHg
Date [~ZZ_7-\ Operators  D. Koschak, M. Norstrem Liner Typefll Glass [ S.S. [IOther Imp TC% Pitot (3 in.) PosPX Neg. KT~
v M T pJ
Sample Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
il vm, 1 in H,0 in H,0 Volume " in Hg Is,"r Outlet Inlet Outlet %
Oy [278.L1 ] :
A6 5 [2¥2.5| 949y |3l s L) [2¢> 1y | (60 (o | GF
5 10 2¥eYN | 099 I 7 2.y 129 | Uys 2Y9 (994 [ (. t(
4 15 R9o.3F]o. vl | 1. YL 2.5 1Y | 2rd A LS [ N Y
3 20 APV |o-%Y 1.5y % T [ 25, LY (3 Q}_ L
2 25 29205 |0.25 13 1.5 Iy 1 Y4 21 L2 6y 4L
1 30 |WoY2lo.IY | 1 XY 1. Y 15 74 Cx 6q [}
B-6 35 [de4a3y | 8.0 1. %2 2.5 [\ 2v4 7¢) 62 Jo [ 6
5 0 [o¥.3) [1.8 %3 3o | v [ 2ve [ 729 G/ 20| 62
4 53127 0.3 | 1.32 vy | 22 | 2o | 1vY 6L 32| (2
3 50 [3/Cor (0.9 [ - Ay 2. | 122 | 27 ([ v, LY 22| LY
2 55 B4.57 ey | 1-5) .Y ) 2] LYq L by 2l 6y
1 60 |3233> |o.x] |)-Y4 el PN 250 1y ) Lc Tv | £9
c6 65 2215\ [l<y 1. 9% 4.3 oy 2y 1| 273 e 23] &9
5 70 (33163 [ I-ss 1.%3 2] NV[2Ve [2vs S\ Y7l 6y
4 75 |23 .0 6.9 | ].3 3.2 1ty |lyo 291 Ly Y| o
3 80 |wt4s\s [Da¢ | 1.3y 3o 1Y | 2¢h 1vg b I | 3
2 85 3113 [0y | |74 2] /11 152 2¢) Ll I
1 90 |3Y6.x| g\ | 1-Y9 2.1 129 | 2y~ 251 (o] ~ Iy
D-6 o |350730 [0.9Y [ /.33 IO | foa] 20 [arn [ G FEs
5 100 [37Y.% [ o.41 I3}y 1o 12§ LV 5\ 63 PAS
4 105 |[wsvx |o.%3 | 1o 3.0 [y S0 | ) by 206
3 110 PBer.s | 0.8 | oL 3. 12y | 27 KT LYy 2(,
2 15 S A0 .90 | 13X 2| 2y [y N/ LYy Yo
1 120 [509.2¥ [0 - Fy | [~ 2.0 124 |2 5y | 25o by 16
=10/ [vmg>¥9 [ O, X9 [A=) b T2y Tm=J0. Y'Y
Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Date
Meter Oxygen Moisture cc/min * Nozzle No.
, Temp Content Content Start Time | End Time Bag No. Bag Vol at 15 in Hg Filter No. Nozzle No. | Nozzle Dn
Run 1 D) 1925 1\ .o 0%l0 /ol Prdcf-11T o 0o |EB-T1 (0032 [0.21D See Electronic Cal
Run 2 f —_t—t
‘5\’&1(—‘; -1 L0 Avg. in.
AN
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Finalwt., g [ 433.% %Y. 9 [ Q6de [77537 [ d3o [7sv [T70% Q913 ACFM DSCFM
nitalwt., g[369 3 | 39v. 7 | 356 | ¥94.Y [3e2.¥ [3¢oy [352.6 [ 35 @7, %%0o 42577
Difference | 1LL.5 | 30.% .0 .3 K3 -0 -1, 222 tna.5 !
1NKCI HNO3/H202 H2S04/KMNO4
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ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARR FIELD DATA SHEET
T
Project ArecelorMittal Minorca Mine Meter ID Q - (G Probe ID S—(a Bar. Pres 2-)'2 3 in Hg Sample Train Leak Rate (cfm)
Smpl Loc Furnace Stack B SV015 Meter Y O,ﬁ yO™L  Pitot No. frl Stat. Pres -~ aq 3 in H,0O Pretest O-> at 1& in Hg
Test No. ( Run T Orifice H@ |. }‘/ 2}_( Pitot Cp 0.84 Probe Lgth S ft Posttest ©-* at ¥ inHg
Date E‘ZZ’ 1> Operators  D. Koschak, M. Norstrem Liner Typefl Glass [0 S.S. [Other Imp TC 2‘24‘{8 Pitot (3 in.) Pos[}{‘ Neg. [\]/
Sample Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
Al vm;; & in H,0 in H,0 Volume in Hg 1S, °F Outlet Inlet Outlet %
30952
A6 5 A nyolbar ! ILL> 2.5 126 | (> G [ 23 L
5 10 )2 | 0.aG | [.63 2o 127 |4 vy 1] 9 2> 22
4 15 |3>al o 12 [ b 2.0 |l sy oy 25 6/ 73 | 22
3 20 [3¥.9] [OoxY | I-TY s | 123 1 1y by 2 (32
2 25 3%3.4 | 033 R 1.9 Ly | 6o L VY4 by Fr L
1 0 By [o.33 | .29 iw | 11C | 27~ Cri[ b I6C | 71
B-6 3 |hs ! [-Oo - 3> 2| vy 1Yo Uy kY 26 >
5 0 |39y gy |C.ay [] 22 2 [ 23 21 ty7] &2 3> | I3
4 5 |y o9y |] GG 2ol 123 12y |2y 63 Iyl 23
3 50 [b 5 1][0.957 | I.b¥ 2.9 L | e 1) | L3 FA
2 55 (4503 ][0. %) by Do /12y | 27| 2750 or 24 i E
1 60 [Y/33 [Oxx | [LYC 10 loy | v 2 0 LY ¥o | 3%
c6 65 |v/2.Y] [o.9* .72 1y~ | oL | Y 7 $ Ly o e
5 0 k1bq 0.9 | 1Y | N l29 | vy byl % [ 3¢
4 5 4t | .9 LG | 2.9 l2y [ 15 LS 51 36
3 80 (Y2943 |o.92 | ). 6D T 2% | 1§ 2¢) L5 Bl 26
2 85 |[YB.Y Jo.}\ 1.9Y 1.9 ) [ 2~ 2y b S 9%
1 0 [136LY o) Yy 1= /2y | 2,. Ly’ by 5 Fr
D-6 95 |Y78.3y5 |[0.173 s 2.5 IZAS 251 | 25 ¢ (NS Se| 397
5 100 M43 [OD4L NS 2.5 /2% | 25 7270 Ex 62 ? ?
4 105 |[f¥>[ [OXY K 1y | /2Y [ 250 15 LY 52 33
3 10 |45)e¥ [ 0¥} | 15y LE (LG 2Ny [ vy by [ 2x
2 15 (Y9521 |~.33 | 13> 2. 12> | 2y, Tyl (2% Y | Y
1 120 V33> [ .33 [3s 2, Ay | 2)yo0 | 271 bY 53 7Y%
o= vm$].20 [O.x Y [3P=I.¢Q T co Yy o Y4
- M Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Content Start Time | End Time Bag No. Bag Vol at15in Hg | Filter No. | Nozzle No. | Nozzle Dn 1
sun; 15 [ /3.1 Toyo LYY gkl b-2] oL 0.0 -2 Whkds-i [0 220 § See Electronic Cal
un
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Finalwt. g|q2w.2 | ©02.32 1951.7 19549 |07 1¢3.0 | 4L 954-2 ACFM DSCFM
Initial wt., 9|69 | 9¢o.§ [149.3% [ AU |96l Y 2340 [ 12 | 930.4 147 <G Y9 19¢
Difference | Jlpp < | 1.8 9y .G 0.7 =11 =14 23.% | 736.9 ’
1 NKCI HNO3/H202 H2S04/KMNO4
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- ONTARIO HYRDO D-6784-16 MERCURY TESTING
BARR FIELD DATA SHEET
DT
Project  ArecelorMittal Minorca Mine Meter ID C\(° Probe ID 5 ~ (° Bar. Pres 20 23 in Hg Sample Train Leak Rate (cfm)
Smpl Loc Furnace Stack B SV015 Meter Y (0 .ﬁb\{L Pitot No. ¥ - &_ Stat. Pres -0 i Z in H,0 Pretest L0 at 'y inHg
Test No. i Run 3 Orifice H@ [- 3Y2Y  PitotCp 0.84 Probe Lgth ' Postest OO at X inHg
Date (3*1 y -20 Operators  D. Koschak, M. Norstrem Liner Typefll Glass (0 S.S. [Other Imp TC %?Lf‘é Pitot (3 in.) Pos[X Neg. M'
Sample | Sample Meter Velocity Orifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
al vim, in H,0 in H,O Volume in Hg IS,"F Outlet Inlet Outlet %
1300 |Y569%
A6 5 [Yeos [ D-1Y | [X% 5 Ay |2y [2yy 5 | 21 2Y
5 10 [fbyy [64y | 132 Ly )2y | 27, 25 )| by 29 >y
4 15 |4 62[0 9> [ [ L J Yy Ly 201 | O3 31 2 Y
3 20 |YFYYT | o.9¢( .6y £.y Iy 174 18 N we Y
2 25 [YR49C o036 [ 72y L5 123 156 | 25y by €l TS
1 0 |Yg199 033 [ 132 L Iy | 2y Lo | 638 2 2y
B-6 35 |1¥s.6y [ (yo /. x| S /2§ 150 250 ] Gy %) 2K
5 0 As> [1s7 | 9. LS Iy Ty Ly, LY S Yy
4 a5 |443yy |0 .a¥ 3 2.y~ ey | o 25 ) s T >Y
3 50 |493.3¥ | o.9% 3l 2.5 1y | 250 29y S 51 24
2 55 |edla [ 6.3 Y 2y 12y 1y 4 1LYA Ll 3 39
1 60 [$0Yy > oy L | .Yy ro [ i [ LY 1o by « 27
c6 65  |IFOY Fa| 1o Loo 15 12y 5] 172 b ¢ 29
5 0 [S(q [ 1o | 1.4y 2| 777 1y4 | 21vg 3 ARER
4 5 |S1eX) (o d¢ | T4 2.7 | 129 20 | 195 L3 5] &2
3 80 [Def3} o 43 [ 2. ey | Y4 v Ly S| ¥
2 85 1243y |n YL | (79 Uy | 12y | 2N 1w by ¥ ¥
1 90 [s3.906 [5.A¥ (Y2 1| Y] ¥9 Lr| ©( Y| ¥e
D6 95 3Ly [0 [ .31 %5 Ty n) 1YY | b6 Yy |
5 100 [$39.37 [0 ¥ | (3] Yol 129 ] Ar® (9 re oy Yo ¥
4 105 [SH.yy | 6% - 7Y 1. | 124 1Wd | 1 Yg Gy ¥yl &1
3 110 |SY3.22 |0.%> | (-9 2.5 2% | 258 o Y sy | ¥
2 15 | (963 |o- 3\ [.2q 2.5 129 | 258~ L8/ b)” A8 s/
1 120 [$50 ¢ T [O-q [.2& 2. TZ% 1 2y5 N bz 56 ¥/
o= vmA\SY (D39 [AR=).L L Ts=l 2y TmE| . (>
_ Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Content Start Time | End Time Bag No. Bag Vol at 15in Hg Filter No. Nozzle No. | Nozzle Dn 1
i 74 (s [ 136~ _[Iyo(s Plac &3 | 1O 0.0 B3 Phd &-1] 0210 2 [esEiaciion Bl
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Finalwt, g [ 437 [9¢7.2 70 6352 | 130 | 22TF | 9¢3.4.] DISY ACFM DSCFM
Iniialwt. g|9S%.¢2 | 9429 | 75%.3 | Usa.2 | 2. | T207 '-'751.&:) gus8e 9% 56 147 |
Difference | {4694 | 29,4 B Y. 7 0.3 { ©0.'> 7.2 172379 '
1 NKC HNO3/H202 H2S04/KMNO4




- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 1

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.23 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack B SV015 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/24/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test 1 Run # 1 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 0810 278.69
1 5.0 282.57 0.940 1.71 3.87 282.56 * 121 * * * 66 65 11.0
2 10.0 286.48 0.940 1.70 3.86 286.42 * 124 * * * 66 66 11.0
3 15.0 290.07 0.860 1.56 3.70 290.12 * 124 * * * 67 66 11.0
4 20.0 293.74 0.850 1.55 3.69 293.80 * 122 * * * 67 66 11.0
5 25.0 297.05 0.730 1.33 3.42 297.23 * 121 * * * 68 66 11.0
6 30.0 300.42 0.740 1.35 3.45 300.67 * 121 * * * 69 67 11.0
7 35.0 304.35 1.000 1.83 4.01 304.68 * 121 * * * 70 67 11.0
8 40.0 308.31 1.000 1.83 4.01 308.70 * 122 * * * 71 67 11.0
9 45.0 312.27 0.970 1.77 3.95 312.65 * 122 * * * 72 67 11.0
10 50.0 316.02 0.950 1.74 3.92 316.57 * 122 * * * 73 68 11.0
11 55.0 319.84 0.820 1.51 3.65 320.22 * 121 * * * 73 68 11.0
12 60.0 323.33 0.810 1.49 3.63 323.85 * 121 * * * 74 69 11.0
13 65.0 327.56 1.050 1.93 4.14 327.99 * 121 * * * 73 69 11.0
14 70.0 331.67 1.000 1.83 4.03 332.01 * 123 * * * 74 69 11.0
15 75.0 335.61 0.930 1.70 3.88 335.90 * 124 * * * 74 70 11.0
16 80.0 339.56 0.950 1.74 3.93 339.83 * 124 * * * 75 70 11.0
17 85.0 343.17 0.810 1.49 3.64 343.47 * 123 * * * 75 70 11.0
18 90.0 346.81 0.810 1.49 3.64 347.11 * 122 * * * 75 71 11.0
19 95.0 350.70 0.940 1.73 3.92 351.03 * 122 * * * 75 71 11.0
20 100.0 354.66 0.950 1.74 3.94 354.97 * 124 * * * 76 71 11.0
21 105.0 358.48 0.870 1.60 3.77 358.74 * 124 * * * 76 71 11.0
22 110.0 362.18 0.880 1.62 3.79 362.53 * 124 * * * 76 71 11.0
23 115.0 365.72 0.750 1.38 3.50 366.04 * 124 * * * 76 72 11.0
24 120.0 369.28 0.740 1.36 3.48 369.52 * 124 * * * 76 72 11.0
End Time 1016
Run Time 120 Avg DH= 1.62 Avg Ts= 122.54 Avg Tm= 70.54
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 1 Filter No. B-1 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 20 liters Nozzle No. Stack B-1 ~ Final wt., g 933.8 785.5 764.0 753.7 763.0 750.2 750.8 987.3
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 769.5 745.7 756.0 749.4 762.7 750.4 752.6 963.5
Difference 164.3 39.8 8.0 4.3 0.3 -0.2 -1.8 23.8 238.5

* Data Recorded on Field Data Sheet



- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 2

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.23 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack B SV015 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/24/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test 1 Run # 2 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1040 369.52
1 5.0 373.40 0.950 1.71 3.90 373.42 * 126 * * * 73 72 11.8
2 10.0 377.20 0.960 1.73 3.92 377.34 * 125 * * * 73 72 11.8
3 15.0 380.91 0.920 1.66 3.84 381.18 * 125 * * * 73 72 11.8
4 20.0 384.51 0.880 1.58 3.75 384.93 * 127 * * * 75 72 11.8
5 25.0 387.91 0.730 1.32 3.43 388.36 * 124 * * * 75 72 11.8
6 30.0 391.27 0.730 1.32 3.43 391.78 * 126 * * * 76 72 11.8
7 35.0 395.11 1.000 1.81 4.01 395.79 * 125 * * * 76 72 11.8
8 40.0 398.94 0.980 1.77 3.96 399.76 * 127 * * * 77 73 11.8
9 45.0 402.71 0.950 1.71 3.91 403.67 * 127 * * * 78 73 11.8
10 50.0 406.51 0.950 1.72 3.92 407.59 * 126 * * * 79 74 11.8
11 55.0 410.07 0.830 1.50 3.67 411.25 * 127 * * * 79 74 11.8
12 60.0 413.71 0.820 1.49 3.66 414.91 * 124 * * * 80 75 11.8
13 65.0 417.71 0.970 1.76 3.97 418.88 * 126 * * * 80 75 11.8
14 70.0 421.69 0.980 1.78 3.99 422.87 * 127 * * * 80 75 11.8
15 75.0 425.65 0.910 1.65 3.84 426.72 * 128 * * * 81 76 11.8
16 80.0 429.47 0.920 1.67 3.87 430.59 * 127 * * * 81 76 11.8
17 85.0 433.08 0.810 1.47 3.64 434.23 * 127 * * * 81 76 11.8
18 90.0 436.64 0.810 1.47 3.64 437.87 * 127 * * * 82 77 11.8
19 95.0 440.55 0.930 1.69 3.90 441.77 * 128 * * * 82 77 11.8
20 100.0 444,32 0.920 1.67 3.88 445.64 * 128 * * * 82 77 11.8
21 105.0 448.01 0.840 1.53 3.71 449.35 * 128 * * * 82 77 11.8
22 110.0 451.68 0.870 1.58 3.77 453.12 * 128 * * * 82 78 11.8
23 115.0 455.21 0.730 1.33 3.46 456.59 * 127 * * * 83 78 11.8
24 120.0 458.72 0.730 1.33 3.46 460.05 * 128 * * * 83 78 11.8
End Time 1245
Run Time 120 Avg DH= 1.59 Avg Ts= 126.58 Avg Tm= 76.79
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 2 Filter No. B-2 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Stack B-1 ~ Final wt., g 920.2 802.3 757.7 759.9 760.7 753.0 741.1 954.2
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 759.7 760.5 749.3 754.3 761.4 754.1 742.5 930.4
Difference 160.5 41.8 8.4 5.6 -0.7 -1.1 -1.4 23.8 236.9

* Data Recorded on Field Data Sheet



- Ontario Hydro ASTM D6784 - Field Data Sheet - Run 3

BARR
Project ArcelorMittal Meter ID C-6 Probe ID 5-6 Bar.Press. 28.23 in. Hg Sample Train Leak Rate, cfm:
Sample Location Indurating Furnace Stack B SV015 Meter Y 0.9802 Pitot Tube No. 5-6 Stat Press. -0.9 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/24/20 Orifice dH@ 1.7424 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test 1 Run # 3 Liner Type: Glass IMP Out TC  TIO-8948 Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators DJK /MIN Posttest Pitot leak Check Neg PASS @ >3"w.c
Sample Ideal Sample Moisture
Sample Time Actual Velocity Orifice Point Ideal Train Stack Sample Train Temperatures, °F Content,
Point DT Meter Vol Head DP, DH Volume Meter Vol Vacuum Temp Filter Probe Impinger Meter Meter %
vm, ft3 in. H0 in. H,0 vm, ft* vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1300 458.94
1 5.0 462.85 0.950 1.72 3.93 462.87 * 128 * * * 79 78 12.0
2 10.0 466.84 0.950 1.72 3.93 466.80 * 128 * * * 79 78 12.0
3 15.0 470.67 0.900 1.63 3.82 470.62 * 128 * * * 79 78 12.0
4 20.0 474.47 0.910 1.65 3.84 474.47 * 128 * * * 80 78 12.0
5 25.0 477.96 0.760 1.38 3.52 477.99 * 127 * * * 81 78 12.0
6 30.0 481.44 0.730 1.32 3.46 481.45 * 127 * * * 82 78 12.0
7 35.0 485.53 1.000 1.81 4.04 485.49 * 128 * * * 81 78 12.0
8 40.0 489.57 1.050 1.90 4.13 489.62 * 128 * * * 82 78 12.0
9 45.0 493.48 0.950 1.72 3.94 493.56 * 128 * * * 82 78 12.0
10 50.0 497.38 0.970 1.76 3.98 497.54 * 128 * * * 82 79 12.0
11 55.0 501.02 0.780 1.42 3.57 501.11 * 128 * * * 83 79 12.0
12 60.0 504.57 0.820 1.49 3.67 504.78 * 128 * * * 83 79 12.0
13 65.0 508.76 1.100 2.00 4.24 509.02 * 128 * * * 83 79 12.0
14 70.0 512.91 1.050 1.91 4.15 513.17 * 128 * * * 84 79 12.0
15 75.0 516.81 0.940 1.71 3.93 517.10 * 129 * * * 84 80 12.0
16 80.0 520.67 0.930 1.69 3.91 521.01 * 128 * * * 85 80 12.0
17 85.0 524.34 0.820 1.49 3.68 524.68 * 128 * * * 85 80 12.0
18 90.0 527.96 0.780 1.42 3.59 528.28 * 127 * * * 85 80 12.0
19 95.0 531.82 0.940 1.71 3.94 532.21 * 128 * * * 84 81 12.0
20 100.0 535.75 0.940 1.71 3.93 536.14 * 129 * * * 85 81 12.0
21 105.0 539.44 0.870 1.58 3.79 539.93 * 129 * * * 85 81 12.0
22 110.0 543.22 0.870 1.59 3.79 543.72 * 128 * * * 85 81 12.0
23 115.0 546.63 0.710 1.29 3.43 547.15 * 128 * * * 86 81 12.0
24 120.0 550.52 0.690 1.26 3.38 550.53 * 128 * * * 86 81 12.0
End Time 1506
Run Time 120 Avg DH= 1.62 Avg Ts= 128.00 Avg Tm= 81.10
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. 3 Filter No. B-3 Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Stack B-1 ~ Final wt., g 913.7 787.3 767.0 763.2 763.0 722.8 783.1 875.4
Leak Rate 0 cc/min Nozzle Dn. 0.220 Initial wt., g 756.8 747.9 758.3 759.0 762.5 722.7 782.8 848.2
Difference 156.9 39.4 8.7 4.2 0.5 0.1 0.3 27.2 237.3

* Data Recorded on Field Data Sheet



IMPINGER RECOVERY

- ONTARIO HYRDO D-6784-16 MERCURY TESTING
BARR
RS

Project ArcelorMittal Minorca Mine Date (_(// Y / 7
Project No. 23692044.20 Operators  MJN DJK JAR2 BAG
Source Furnace Stack B - SV015 Sample Location Furnace Stack
- IMPINGER VOLUMES DRY
RUN 1 1 2 3 4 5 6 7 COLUMN
< g g g g g g g
END 233.8 |785.5 |764.0|753.7 |763.0 | Is0.2 [T7s0.8 [787.3
Start 763.5s | 14571 7560 | THad [Tel. T | Tsod | 1s52.¢ | Te3. 5™
CHANGE
MASS OF MOISTURE COLLECTED, g
TEET IMPINGER VOLUMES DRY
RUN2 1 2 3 4 5 6 7 COLUMN