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Report Certification

Certification of Sampling Procedures:
I 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.

S e~ el 3-/-20(%

Thomas Leier Date
Senior Air Quality Technician
Barr Engineering Co.

Certification of Analytical Procedures:

I 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.

1. Element One, Inc. performed analysis for mercury using ASTM D6784-16 Ontario Hydro

method.
Ot o /(%
Richard Berg ) Date

Senior Air Quality Technician
Barr Engineering Co.

Certification of Test Report by Testing Company:

I 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.

L I 2/ /18

Tom Kuchinski Date
Stack Testing Services Coordinator
Barr Engineering Company
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Certification of Test Report by Owner or Operator of Emission Facility:

I 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.

N . s . ) :
////&A (. V775 %% 5/ 5/3018

Julie Lucas Date
Area Manager - Environmental
Hibbing Taconite Co.
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Executive Summary

Barr Engineering Company performed mercury emissions tests on September 6-7, 2017 at the Hibbing

Taconite Company'’s taconite facility located in Hibbing, Minnesota. Emissions tests were performed on

the Pellet Indurating Furnace Line 2 (EU021) stacks (SV025-SV028) to measure speciated and total

mercury emissions from each stack using the ASTM D6784-16 Ontario Hydro test method. The results will

be used to establish baseline mercury emissions data.

Stack vent identification numbers, emission unit identification numbers and test results are presented in

Tables ES-1.

Table ES-1

Executive Summary Table

Average Test Results — Baseline Testing

Test Parameter
ASTM D6784-16 Ontario Hydro

Pellet Indurating Furnace Line 2

Ib/yr1

Air Emissions Permit Group GP003
Stack Vent Number SV025 SV026 ‘ Sv027 SV028
Emission Unit EUO021
Test Date 9/7/2017 9/7/2017 ‘ 9/6/2017 9/6/2017
Mercury Concentrations, pg/dscm
Particulate Hg 0.029 0.022 0.016 0.013
Oxidized Hg 0.71 0.61 0.40 0.28
Elemental Hg 6.3 5.0 2.6 13
Total Mercury 7.1 5.6 3.0 15
Mercury Emission Rate, Ib/hr
Particulate Hg 16x10° 13x10° 9.8x10° 83x10°
Oxidized Hg 39x10™ 3.6x10™ 2.5x10™ 1.8x10™
Elemental Hg 35x10° 30x10° 16x10° 83x10™*
Total Mercury 39x10° 34x10° 19x10° 1.0x10°
Estimated Annual Mercury Emissions, 342 294 16.6 8.9

! Annual emissions calculated assuming 8760 operating hours per year
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1.0 Introduction

Barr Engineering Company performed mercury emissions tests on September 6-7, 2017 at the Hibbing
Taconite Company'’s taconite processing facility located in Hibbing, Minnesota. Emissions tests were
performed on the Pellet Indurating Furnace Line 2 (EU021) stacks (SV025-SV028) to measure speciated
and total mercury emissions from each stack using the ASTM D6784-16 Ontario Hydro test method. The
results will be used to establish baseline mercury emissions data.

Tom Leier led the Barr test teams. Corie Ekholm of Hibbing Taconite Company provided the coordination
of the test team with facility operations. A list of project participants is provided in Appendix F.

Each test consisted of three 120-minute test runs to measure speciated and total mercury emissions.
ASTM D6784-16 Ontario Hydro method was used to determine all mercury emissions. Simultaneous tests
were performed September 6, 2017 on the Pellet Indurating Furnace Line 2 stacks SV027 and SV028; and
September 7, 2017 on SV025 and SV026.

23691428.72 2



2.0 Results

Mercury results are presented in micrograms per dry standard cubic meter (ug/dscm), pounds per hour
(Ib/hr), and pounds per year (Ib/yr).

2.1 Pellet Indurating Furnace Line 2 (SV025-SV028)

Results of the September 6-7, 2017 mercury emissions tests for SV025, SV026, SV027 and SV028 are
provided in Tables 1-4, respectively.

During run one at SV025 and SV026 on September 7, 2017, testing was paused from 0820-0922 due to
process difficulties. No other test abnormalities or process delays were experienced for Pellet Indurating
Furnace Line 2.

All sources were operating at normal conditions for this test series. Process data collected during the
testing is provided in Appendix E.

23691428.72 3



3.0 Process Description

Hibbing Taconite Company (HTC) mines iron ore (magnetite) and produces taconite pellets that are
shipped to steel producers for processing in blast furnaces.

The Pellet Indurating Furnace Line 2 (EU021) is a straight grate induration furnace with four emission
points; SV025, SV026, SV027 and SV028. Particulate emissions are controlled prior to each exhaust stack
by a venturi rod deck wet scrubber. Prior to the scrubber, windbox exhaust air is pretreated to remove the
coarse particulate matter by a multiclone.

Operating parameters for the process and control devices are provided in Appendix E.

23691428.72 4



4.0 Stack Testing Procedures and Methods

The testing was performed from ports meeting U.S. EPA Method 1 criteria. The U.S. EPA Method 1 criteria
data are listed in Table 4-1. Sample port locations and traverse point details are provided in Figures 1-2.

Table 4-1 EPA Method 1 Criteria
Distance to Upstream Distance to Downstream
Source/Emissions | Disturbances from Sample | Disturbances from Sample Number
Unit (Plant or Site Site Number of
process descriptor) (In Diameters) (In Diameters) of Ports | Points

Pellet Indurating
Furnace Line 2

(SV025-5Sv028) 86 18 2 12

Volumetric airflow determinations were performed in accordance with U.S. EPA Method 2 using an S type
pitot tube. Airflows were determined in conjunction with the ASTM D6784-16 Ontario Hydro tests.

Stack gas oxygen and carbon dioxide compositions were determined using modified U.S. EPA Method 3A
in conjunction with the ASTM D6784-16 Ontario Hydro method. An integrated sample of dry stack gas
was collected in a Tedlar bag during each test run. The stack gas was analyzed for oxygen and carbon
dioxide concentrations using a Servomex Model 1440 analyzer calibrated with EPA protocol gases.
Instrument analysis data and calibrations are located in Appendix B. Calibration gas certifications are
located in Appendix D.

Stack gas moisture content determinations were performed in accordance with U.S. EPA Method 4, in
conjunction with the ASTM D6784-16 Ontario Hydro tests.

Mercury concentrations and emission rates were determined in accordance with ASTM D6784-16 Ontario
Hydro. All glassware and reagent preparation was conducted in accordance with the standard and
completed by Barr. Potassium permanganate sample reagents were prepared on-site daily. For each test,
the samples were recovered in the controlled environment of Barr Engineering Co.'s mobile laboratory.
The samples were analyzed by Element One of Wilmington, North Carolina. Element One’s certified
laboratory report and complete sample chain of custody is located in Appendix C.

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

23691428.72 5
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Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota April 4, 2018
TABLE 1
MERCURY TEST RESULTS
Pellet Indurating Furnace Line 2 - Stack 4 (SV025)
Baseline
Parameter Run 1 Run 2 Run 3 Average
Scrubber - Pressure Drop, in. H,O 4.0 4.0 4.0 4.0
Scrubber - Water Flow Rate, gpm 434 434 434 434
Test Date 9/7/2017 9/7/2017 9/7/2017
Test Period 717 - 1022 1051 - 1255 | 1326 - 1530
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 147 147 147 147
Avg. Moisture Content, %V/V 9.4 10.1 10.3 9.9
Ontario Hydro Mercury Results, pug
Probe Rinse (0.1 N HNOg) 0.023 0.016 0.017 0.019
Filter 0.051 0.034 0.037 0.041
Oxydized Mercury (KClI) 1.41 1.35 1.57 1.44
Elemental Mercury (HNO3/H,05) 0.074 0.041 0.055 0.056
Elemental Mercury (KMnO,) 12.9 12.8 12.4 12.7
Total Mercury 14.5 14.2 14.1 14.3
Air Flow Rate
acfm 200,000 200,000 200,000 200,000
scfm 164,000 164,000 164,000 164,000
dscfm 149,000 148,000 147,000 148,000
Sample Volume
acf 75.76 76.07 76.14 75.99
dscf 71.71 71.40 70.97 71.36
dscm 2.03 2.02 2.01 2.02
Isokinetic Variation, % 96.8 96.9 97.0 96.9
Mercury Concentrations, pg/dscm
Particulate Hg 0.036 0.025 0.027 0.029
Oxidized Hg 0.69 0.67 0.78 0.71
Elemental Hg 6.4 6.3 6.2 6.3
Total Mercury 71 7.0 7.0 71
Mercury Emission Rate, Ib/hr
Particulate Hg 2.0E-05 1.4E-05 1.5E-05 1.6E-05
Oxidized Hg 3.9E-04 3.7E-04 4.3E-04 3.9E-04
Elemental Hg 3.6E-03 3.5E-03 3.4E-03 3.5E-03
Total Mercury 4.0E-03 3.9E-03 3.9E-03 3.9E-03
Process Data
Fired Pellets, dry short tons/hr 418 441 442 434
Natural Gas Usage, MCF/hr 82 81 82 82
Estimated Annual Mercury Emissions, Ib/yr* 35 34 34 34
Total Mercury Emission Factor, Ib/dry short ton 9.5E-06 8.8E-06 8.7E-06 9.0E-06

*8760 hours of operation assumed




Hibbing Taconite Company Barr Engineering Co.

Hibbing, Minnesota April 4,2018
TABLE 2
MERCURY TEST RESULTS
Pellet Indurating Furnace Line 2 - Stack 3 (SV026)
Baseline
Parameter Run 1 Run 2 Run 3 Average
Scrubber - Pressure Drop, in. H,O 5.0 5.0 5.0 5.0
Scrubber - Water Flow Rate, gpm 394 394 394 394
Test Date 9/7/2017 9/7/2017 9/7/2017
Test Period 717 - 1022 1051 - 1255 | 1326 - 1530
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 136 136 137 136
Avg. Moisture Content, %V/V 8.7 9.1 8.5 8.7
Ontario Hydro Mercury Results, ug
Probe Rinse (0.1 N HNOs3) 0.037 0.031 <0.010 0.026
Filter 0.028 0.024 0.017 0.023
Oxydized Mercury (KCI) 1.43 1.22 1.32 1.32
Elemental Mercury (HNO3/H,0,) 0.042 0.030 0.028 0.033
Elemental Mercury (KMnQy,) 10.5 11.1 11.0 10.8
Total Mercury 12.0 12.4 12.3 12.2
Air Flow Rate
acfm 203,000 218,000 203,000 208,000
scfm 170,000 182,000 169,000 173,667
dscfm 155,000 166,000 155,000 158,667
Sample Volume
acf 76.52 82.47 76.83 78.61
dscf 74.76 80.40 74.50 76.55
dscm 212 2.28 2.11 217
Isokinetic Variation, % 96.8 97.4 96.4 96.9
Mercury Concentrations, pug/dscm
Particulate Hg 0.030 0.024 0.013 0.022
Oxidized Hg 0.68 0.53 0.63 0.61
Elemental Hg 5.0 4.9 5.2 5.0
Total Mercury 5.7 5.4 5.8 5.6
Mercury Emission Rate, Ib/hr
Particulate Hg 1.8E-05 1.5E-05 7.4E-06 1.3E-05
Oxidized Hg 3.9E-04 3.3E-04 3.6E-04 3.6E-04
Elemental Hg 2.9E-03 3.0E-03 3.0E-03 3.0E-03
Total Mercury 3.3E-03 3.4E-03 3.4E-03 3.4E-03
Process Data
Fired Pellets, dry short tons/hr 418 441 442 434
Natural Gas Usage, MCF/hr 82 81 82 82
Estimated Annual Mercury Emissions, Ib/yr* 29 30 30 29
Total Mercury Emission Factor, Ib/dry short ton 7.9E-06 7.7E-06 7.7E-06 7.7E-06

*8760 hours of operation assumed




Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota April 4, 2018
TABLE 3
MERCURY TEST RESULTS
Pellet Indurating Furnace Line 2 - Stack 2 (S§V027)
Baseline
Parameter Run 1 Run 2 Run 3 Average
Scrubber - Pressure Drop, in. H,O 5.3 5.3 5.3 5.3
Scrubber - Water Flow Rate, gpm 380 380 379 380
Test Date 9/6/2017 9/6/2017 9/6/2017
Test Period 732 - 937 1018 - 1224 | 1300 - 1505
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 122 122 123 122
Avg. Moisture Content, %V/V 7.4 7.4 7.4 7.4
Ontario Hydro Mercury Results, pug
Probe Rinse (0.1 N HNOg) 0.019 0.019 0.023 0.020
Filter 0.017 0.015 0.016 0.016
Oxydized Mercury (KClI) 1.07 0.798 0.848 0.905
Elemental Mercury (HNO3/H,05) 0.121 0.019 0.018 0.052
Elemental Mercury (KMnO,) 6.18 5.47 6.04 5.89
Total Mercury 7.40 6.32 6.94 6.89
Air Flow Rate
acfm 212,000 204,000 214,000 210,000
scfm 182,000 175,000 184,000 180,000
dscfm 168,000 162,000 170,000 167,000
Sample Volume
acf 85.95 83.65 89.03 86.21
dscf 81.13 77.80 81.38 80.10
dscm 2.30 2.20 2.30 2.27
Isokinetic Variation, % 96.8 96.1 96.0 96.3
Mercury Concentrations, pg/dscm
Particulate Hg 0.015 0.015 0.016 0.016
Oxidized Hg 0.47 0.36 0.37 0.40
Elemental Hg 2.7 2.5 2.6 2.6
Total Mercury 3.2 2.9 3.0 3.0
Mercury Emission Rate, Ib/hr
Particulate Hg 9.7E-06 9.3E-06 1.1E-05 9.8E-06
Oxidized Hg 2.9E-04 2.2E-04 2.3E-04 2.5E-04
Elemental Hg 1.7E-03 1.5E-03 1.7E-03 1.6E-03
Total Mercury 2.0E-03 1.7E-03 1.9E-03 1.9E-03
Process Data
Fired Pellets, dry short tons/hr 440 426 432 432
Natural Gas Usage, MCF/hr 82 82 84 83
Estimated Annual Mercury Emissions, Ib/yr* 17.8 15.3 16.8 16.6
Total Mercury Emission Factor, Ib/dry short ton 4.6E-06 4.1E-06 4.4E-06 4.4E-06

*8760 hours of operation assumed




Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota April 4, 2018
TABLE 4
MERCURY TEST RESULTS
Pellet Indurating Furnace Line 2 - Stack 1 (SV028)
Baseline
Parameter Run 1 Run 2 Run 3 Average
Scrubber - Pressure Drop, in. H,O 4.3 4.3 4.3 4.3
Scrubber - Water Flow Rate, gpm 528 529 529 529
Test Date 9/6/2017 9/6/2017 9/6/2017
Test Period 732 - 937 1018 - 1224 | 1300 - 1505
Test Duration, min. 120 120 120 120
Avg. Stack Temperature, °F 112 110 112 111
Avg. Moisture Content, %V/V 6.6 6.6 6.3 6.5
Ontario Hydro Mercury Results, pug
Probe Rinse (0.1 N HNOg) 0.025 0.020 0.026 0.024
Filter 0.009 < 0.005 0.007 0.007
Oxydized Mercury (KClI) 0.807 0.574 0.605 0.662
Elemental Mercury (HNO3/H,05) 0.014 <0.013 0.017 0.015
Elemental Mercury (KMnQO,) 2.86 3.09 3.07 3.01
Total Mercury 3.71 3.70 3.72 3.71
Air Flow Rate
acfm 214,000 215,000 216,000 215,000
scfm 187,000 188,000 189,000 188,000
dscfm 175,000 176,000 177,000 176,000
Sample Volume
acf 88.59 90.30 92.52 90.5
dscf 84.67 84.89 85.13 84.9
dscm 2.40 2.40 2.41 2.40
Isokinetic Variation, % 97.2 96.9 96.7 96.9
Mercury Concentrations, pg/dscm
Particulate Hg 0.014 0.010 0.013 0.013
Oxidized Hg 0.34 0.24 0.25 0.28
Elemental Hg 1.2 1.3 1.3 1.3
Total Mercury 1.5 1.5 1.5 1.5
Mercury Emission Rate, Ib/hr
Particulate Hg 9.2E-06 6.9E-06 8.8E-06 8.3E-06
Oxidized Hg 2.2E-04 1.6E-04 1.7E-04 1.8E-04
Elemental Hg 7.9E-04 8.5E-04 8.5E-04 8.3E-04
Total Mercury 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Process Data
Fired Pellets, dry short tons/hr 440 426 432 432
Natural Gas Usage, MCF/hr 82 82 84 83
Estimated Annual Mercury Emissions, Ib/yr* 8.9 8.9 9.0 8.9
Total Mercury Emission Factor, Ib/dry short tons 2.3E-06 2.4E-06 2.4E-06 2.4E-06

*8760 hours of operation assumed
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Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 28, 2018

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Pellet Indurating Furnace Line 2 - Stack 4 (SV025)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/7/2017 9/7/2017 9/7/2017
Test Period - - 717 - 1022 | 1051 - 1255 | 1326 - 1530
Number of Sample Ports - - 2 2 2
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D, LXW inches 104.50 104.50 104.50
Barometric Pressure Pbar in. Hg 28.26 28.26 28.26
Stack Static Pressure Pg in. H,O -0.75 -0.75 -0.75
Average Stack Temperature Tsf degrees F 147 147 147
Actual Dry Gas Meter Volume Vm cubic feet 75.76 76.07 76.14
Dry Gas Meter Calibration Factor Y - 0.9923 0.9923 0.9923
Average Orifice Meter Pressure Drop DH in H,O 1.22 1.23 1.23
Average Meter Temperature Tmf degrees F 64 69 72
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.887 0.888 0.884
Mass of Water Vapor Condensed in Impingers Vwe g 141 159 157
Mass of Water Vapor Collected in Desiccant Vwsg g 16 12 16
Orsat Results, Dry Basis
Oxygen %02 %viv 18.9 18.8 18.9
Carbon Dioxide %C02 %viv 0.8 0.8 0.8
Nitrogen + Carbon Monoxide %N2 + %CO %viv 80.3 80.4 80.3
Nozzle Diameter Dn inches 0.213 0.213 0.213
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3
Average Absolute Stack Temperature Tsr degrees R 607 607 607

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.20 28.20 28.20
Ps = Pbar + Pg/13.6

DuctArea A sq. ft 59.561 59.561 59.561
A=3.14xD?/(4x144) or A=LxW/144

Meter Volume at Standard Conditions Vmstd-Ft3 cubic feet 71.71 71.40 70.97
Vmstd =17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 2.03 2.02 2.01
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas

MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / mC % Vol 9.36 10.10 10.30
((0.04175 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Mmd Ib/lbmol 28.88 28.88 28.88
Md = (0.44 x %C0O2) + (0.32 x %02) + (0.28 x (%N2 + %CO))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.87 27.78 27.76
Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs ft/sec 55.96 56.10 55.90
Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 199,984 200,472 199,773
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 164,029 164,464 163,778
Qs =Qax (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 148,681 147,847 146,903
Qd=Qax (1-(MC/100))x (528 / Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000247 | 0.000247 | 0.000247
An =(3.14 x Dn°) /(4 x 144)

Isokinetic Variation | % 6.8 96.9 97.0

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




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 28, 2018

Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro

Pellet Indurating Furnace Line 2 - Stack 4 (SV025)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/7/2017 | 9/7/2017 | 9/7/2017
Test Period N B} 717 - 1022 | 1051 - 1255 | 1326 - 1530
Run Time theta min 120 120 120
\";'rit:tzjvo'”me at Standard Conditions Vmstd-t3 | cubic feet 7171 71.40 70.97
\";'rit:tzjvo'”me at Standard Conditions Vmstd-m3 | cubic meter | 2.03 2.02 2.01
(D'\;);’\/&I[l:’rrll;tcr)lc:cg:gglow Rate at Standard Conditions od DSCEM 148,681 147,847 146,903
Ontario Hydro Mercury Analytical Results
Probe Rinse (0.1 N HNO3) Hg,, ug 0.023 0.016 0.017
Filter Hfiter Hg 0.051 0.034 0.037
Oxydized Mercury (KCI) Hdkal g 1.41 1.35 1.57
Elemental Mercury (HNOs/H,05) HO202 ng 0.074 0.041 0.055
Elemental Mercury (KMnO,) Hakmnoa ils] 12.9 12.8 12.4
Total Mercury HYtotar) ug 14.5 14.2 14.1
Calculated Data \ Symbol \ Units \ Run 1 Run 2 Run 3
Mercury Concentrations
Particulate Hg: Hg® = (Hd: + Hdser) / VMstd-m3 Hg® pgldscm 0.036 0.025 0.027
Oxidized Hg: Hg® = Hgxe / Vmstd-m3 Hg® ug/dscm 0.692 0.665 0.781
Elemental Hg: Hg = (HOi202 + HOkmnod) / VMstd-m3 Hg® ug/dscm 6.388 6.350 6.197
Total Hg: Hg™ = Hggem/ VMstd-m3 Hg™ ug/dscm 7.116 7.040 7.005
Mercury Emission Rates
Particulate Hg: E-Hg® = (Hgj, + Hge) X 2.2046 x 10°°/Vstd-ft3 x 60 x dscfm E-Hg® Ib/hr 2.00E-05 1.37E-05 1.48E-05
Oxidized Hg: E-Hg® = Hgyg X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg° Ib/hr 3.85E-04 3.68E-04 4.30E-04
Elemental Hg: E-Hg® = (G202 + Hdkunoa) X 2.2046 X 10-9/Vstd-ft3 x 60 x dscfm E-HgF Ib/hr 3.56E-03 3.52E-03 3.41E-03
Total Hg: E-Hg™ = Hgom X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg™ Ib/hr 3.96E-03 | 3.90E-03 | 3.85E-03

Estimated Annual Mercury Emissions

E-Hg™ = 8,760 hriyr x E-Hg*" E-Hg™ Iblyr 34.72 34.16 33.77




Hibbing Taconite Company
Hibbing, Minnesota

Barr Engineering Co.

January 28, 2018

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method

Pellet Indurating Furnace Line 2 - Stack 3 (SV026)

Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/7/12017 9/7/12017 9/7/12017
Test Period - - 717 -1022 | 1051 - 1255 1326 - 1530
Number of Sample Ports - - 2 2 2
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D, LXW inches 104.50 104.50 104.50
Barometric Pressure Pbar in. Hg 28.26 28.26 28.26
Stack Static Pressure Pg in. H,O -0.77 -0.77 -0.77
Average Stack Temperature Tsf degrees F 136 136 137
Actual Dry Gas Meter Volume Vm cubic feet 76.52 82.47 76.83
Dry Gas Meter Calibration Factor Y - 0.9994 0.9994 0.9994
Average Orifice Meter Pressure Drop DH in H,O 1.40 1.61 1.40
Average Meter Temperature Tmf degrees F 52 53 56
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.910 0.976 0.910
Mass of Water Vapor Condensed in Impingers Vwe g 132 146 128
Mass of Water Vapor Collected in Desiccant Vwsg g 18 24 19
Orsat Results, Dry Basis

Oxygen %02 %viv 19.1 19.0 19.1

Carbon Dioxide %C02 %viv 0.6 0.6 0.5

Nitrogen + Carbon Monoxide %N2 + %CO %viv 80.3 80.4 80.4
Nozzle Diameter Dn inches 0.213 0.213 0.213
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 596 596 597

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.20 28.20 28.20

Ps = Pbar + Pg/13.6

DuctArea A sq. ft 59.561 59.561 59.561

A=3.14xD°/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-Ft3 cubic feet 74.76 80.40 74.50

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

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 212 2.08 211

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 8.67 9.05 8.51

((0.04175 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry md Ib/lbmol 28.86 28.86 28.84

Md = (0.44 x %CO2) + (0.32 x %02) + (0.28 x (%N2 + %CO))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.92 27.87 27.92

Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs ft/sec 56.87 61.03 56.89

Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 203,218 218,114 203,311

Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 169,762 182,117 169,484

Qs =Qax (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 155,045 165,634 155,067

Qd=Qax (1-(MC/100))x (528 /Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000247 | 0.000247 0.000247

An =(3.14 x Dn°) /(4 x 144)

Isokinetic Variation | % 6.8 97.4 96.4

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




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 26, 2018

Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro

Pellet Indurating Furnace Line 2 - Stack 3 (SV026)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/7/2017 9/7/2017 9/7/2017
Test Period - - 717 -1022 | 1051 - 1255 | 1326 - 1530
Run Time theta min 120 120 120
{\/A;tset:jw“me at Standard Conditions Vmstdft3 | cubic feet 74.76 80.42 74.51
{\/A;tset:jw“me at Standard Conditions Vmstd-m3 | cubic meter | 2.12 2.28 2.11
Dry Volumetric Air Flow Rate at Standard Conditions Qd DSCFM 155,045 165,636 155,068

(M2, M4, 1SO Calcs)

Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNO;) Hgpr ug 0.037 0.031 <0.010
Filter Hdirer ug 0.028 0.024 0.017
Oxydized Mercury (KCI) Hakei ug 1.43 1.22 1.32
Elemental Mercury (HNOs/H,05) HOhe02 ug 0.042 0.030 0.028
Elemental Mercury (KMnQ,) Hakmnos ug 10.5 11.1 11.0
Total Mercury HYtotar) Hg 12.0 12.4 12.3
Calculated Data \ Symbol \ Units \ Run 1 \ Run 2 \ Run 3
Mercury Concentrations
Particulate Hg: Hg® = (Hgy, + Hger) / Vmstd-m3 Hg® pg/dscm 0.030 0.024 0.013
Oxidized Hg: Hg® = Hgkc / Vmstd-m3 HgO png/dscm 0.675 0.533 0.626
Elemental Hg: Hg = (Hgnzoz + Hakunos) / VMstd-m3 HgF pg/dscm 4.956 4.887 5.203
Total Hg: Hg™ = Hg o/ VMstd-m3 Hg™ ug/dscm 5.662 5.444 5.841
Mercury Emission Rates
Particulate Hg: E-Hg® = (Hgy + Hgiier) X 2.2046 x 10°°/Vstd-ft3 x 60 x dscfm E-Hg® lo/hr 1.77E-05 1.48E-05 7.43E-06
Oxidized Hg: E-Hg® = Hgyc X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg° lb/hr 3.92E-04 3.31E-04 3.63E-04
Elemental Hg: E-Hg® = (Hguzo2 + HOkunos) X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-HgF lo/hr 2.88E-03 3.03E-03 3.02E-03
Total Hg: E-Hg™ = Hgou X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg”' lo/hr 3.29E-03 | 3.38E-03  3.39E-03

Estimated Annual Mercury Emissions

E-Hg* = 8,760 hr/yr x E-Hg"™ E-Hg™ Ib/yr 28.81 29.59 29.72




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 28, 2018

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Pellet Indurating Furnace Line 2 - Stack 2 (SV027)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/6/2017 9/6/2017 9/6/2017
Test Period - - 732-937 | 1018-1224 1300 - 1505
Number of Sample Ports - - 2 2 2
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D,LXW inches 104.50 104.50 104.50
Barometric Pressure Pbar in. Hg 28.39 28.39 28.39
Stack Static Pressure Pg in. H,O -0.80 -0.80 -0.80
Average Stack Temperature Tsf degrees F 122 122 123
Actual Dry Gas Meter Volume Vm cubic feet 85.95 83.65 89.03
Dry Gas Meter Calibration Factor Y - 0.9848 0.9848 0.9848
Average Orifice Meter Pressure Drop DH in H,O 1.49 141 1.56
Average Meter Temperature Tmf degrees F 65 72 82
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.964 0.930 0.974
Mass of Water Vapor Condensed in Impingers Vwe [s] 122 112 115
Mass of Water Vapor Collected in Desiccant Vwsg [s] 17 20 23
Orsat Results, Dry Basis

Oxygen %02 %viv 19.9 19.9 19.8

Carbon Dioxide %CO2 Y%viIv 0.3 0.3 0.3

Nitrogen + Carbon Monoxide %N2 + %CO %viv 79.8 79.8 79.9
Nozzle Diameter Dn inches 0.213 0.213 0.213
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 582 582 583

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.33 28.33 28.33

Ps = Pbar + Pg/13.6

Duct Area A sq. ft 59.561 59.561 59.561

A=314xD?/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-Ft3 cubic feet 81.13 77.80 81.38
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 2.20 2.30
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas

MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / mC % Vol 7.43 7.40 7.38
((0.04175 x Vwce + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Md Ib/lbmol 28.84 28.84 28.84
Md = (0.44 x %CO2) + (0.32 x %02) + (0.28 x (%N2 + %CO))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 28.04 28.04 28.04
Ms = Md X (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs ft/sec 59.25 57.18 59.90
Vs =85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 211,745 204,356 214,075
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 181,807 175,437 183,702
Qs =Qax (528 / (Ts + 460)) x (Ps /29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 168,299 162,451 170,139
Qd=Qax (1-(MC/100)) x (528/Tsr) x (Ps/29.92)

Nozzle Cross-Sectional Area An sq. ft 0000247 | 0.000247 | 0.000247
An =(3.14 x Dn°) /(4 x 144)

Isokinetic Variation | % 96.8 96.1 96.0

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




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 26, 2018

Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro

Pellet Indurating Furnace Line 2 - Stack 2 (SV027)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/6/2017 9/6/2017 9/6/2017
Test Period - - 732-937 | 1018-1224 | 1300 - 1505
Run Time theta min 120 120 120
{\/A;tset:jw“me at Standard Conditions Vmstdft3 | cubic feet 81.13 77.82 81.40
{\/A;tset:jw“me at Standard Conditions Vmstd-m3 | cubic meter 230 2.20 2.31
Dry Volumetric Air Flow Rate at Standard Conditions Qd DSCFM 168,299 162,453 170,141

(M2, M4, 1SO Calcs)

Ontario Hydro Mercury Analytical Results

Probe Rinse (0.1 N HNO;) Hgpr ug 0.019 0.019 0.023
Filter Hdirer ug 0.017 0.015 0.016
Oxydized Mercury (KCI) Hake ug 1.07 0.798 0.848
Elemental Mercury (HNOs/H,05) HOhe02 ug 0.121 0.019 0.018
Elemental Mercury (KMnQ,) HOkmnoa [te] 6.18 5.47 6.04
Total Mercury HYtotar) Hg 7.40 6.32 6.94
Calculated Data \ Symbol \ Units \ Run 1 \ Run 2 \ Run 3
Mercury Concentrations
Particulate Hg: Hg® = (Hgy, + Hger) / Vmstd-m3 Hg® pg/dscm 0.0155 0.0152 0.0165
Oxidized Hg: Hg® = Hgkc / Vmstd-m3 HgO png/dscm 0.4657 0.3621 0.3676
Elemental Hg: Hg = (Hgnzoz + Hakunos) / VMstd-m3 HgF png/dscm 2.7403 2.4905 2.6255
Total Hg: Hg™ = Hg o/ VMstd-m3 Hg™ ug/dscm 3.2215 2.8679 3.0096
Mercury Emission Rates
Particulate Hg: E-Hg® = (Hgy + Hgiier) X 2.2046 x 10°°/Vstd-ft3 x 60 x dscfm E-Hg® lo/hr 9.74E-06 9.25E-06 1.05E-05
Oxidized Hg: E-Hg® = Hgyc X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg° lo/hr 2.94E-04 2.20E-04 2.34E-04
Elemental Hg: E-Hg® = (Hguzo2 + HOkunos) X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-HgF lo/hr 1.73E-03 1.52E-03 1.67E-03
Total Hg: E-Hg™ = Hgou X 2.2046 x 10-9/Vstd-ft3 x 60 x dscfm E-Hg* Ib/hr 2.03E-03 | 1.75E-03 | 1.92E-03

Estimated Annual Mercury Emissions

E-Hg* = 8,760 hr/yr x E-Hg"™ E-Hg™ Ib/yr 17.79 15.29 16.80




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 28, 2018

Determination of Volumetric Air Flow Rate, Gas Composition, Moisture Content, Meter Volume and Isokinetic Sampling
EPA Methods 2, 3, 4 and Isokinetics by Method
Pellet Indurating Furnace Line 2 - Stack 1 (SV028)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/6/2017 9/6/2017 9/6/2017
Test Period - - 732-937 | 1018 - 1224 | 1300 - 1505
Number of Sample Ports - - 2 2 2
Number of Traverse Points - - 12 12 12
Duct Dimensions (diameter or Length x Width) D, LXW inches 104.50 104.50 104.50
Barometric Pressure Pbar in. Hg 28.39 28.39 28.39
Stack Static Pressure Pg in. H,O -0.80 -0.80 -0.80
Average Stack Temperature Tsf degrees F 112 110 112
Actual Dry Gas Meter Volume Vm cubic feet 88.59 90.30 92.52
Dry Gas Meter Calibration Factor Y - 0.9955 0.9955 0.9955
Average Orifice Meter Pressure Drop DH in H,O 1.81 1.86 1.91
Average Meter Temperature Tmf degrees F 64 73 84
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.986 0.989 0.993
Mass of Water Vapor Condensed in Impingers Vwe g 111 104 104
Mass of Water Vapor Collected in Desiccant Vwsg g 17 23 18
Orsat Results, Dry Basis

Oxygen %02 %viv 20.0 20.1 20.0

Carbon Dioxide %C02 %viv 0.3 0.2 0.3

Nitrogen + Carbon Monoxide %N2 + %CO %viv 79.7 79.7 79.7
Nozzle Diameter Dn inches 0.213 0.213 0.213
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 572 570 572

Tsr=Tsf + 460

Stack Pressure Ps in. Hg 28.33 28.33 28.33

Ps = Pbar + Pg/13.6

Duct Area A sq. ft 59.561 59.561 59.561

A=314xD?/(4x144) or A=LxW /144

Meter Volume at Standard Conditions Vmstd-Ft3 cubic feet 84.67 84.89 85.13
Vmstd =17.64 x Vm x Y x ((Pbar + (DH / 13.6)) / (Tmf + 460))

Meter Volume at Standard Conditions Vmstd-m3 | cubic meter 2.40 2.40 2.41
Vmstd-m3 = Vmstd-ft3 x 0.02832

Average Moisture Content of Stack Gas

MC = ((0.04175 x Vwc + 0.04715 x Vwsg) / mC % Vol 6.63 6.59 6.29
((0.04175 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Mmd Ib/lbmol 28.85 28.84 28.85
Md = (0.44 x %C0O2) + (0.32 x %02) + (0.28 x (%N2 + %CO))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 28.13 28.12 28.17
Ms = Md x (1-(MC/100))+18 x (MC/100)

Average Stack Gas Velocity Vs ft/sec 59.94 60.12 60.37
Vs = 85.49 x Cp x (dP)"0.5 x ((Tsr/(Ps x Ms))"0.5)

Actual Volumetric Air Flow Rate Qa acfm 214,218 214,842 215,740
Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 187,362 188,333 188,542
Qs =Qax (528 / (Ts + 460)) x (Ps / 29.92)

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 174,932 175,923 176,682
Qd=Qax (1-(MC/100))x (528 / Tsr) x (Ps / 29.92)

Nozzle Cross-Sectional Area An sq. ft 0.000247 | 0.000247 | 0.000247
An =(3.14 x Dn°) /(4 x 144)

Isokinetic Variation | % 97.2 96.9 96.7

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




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota January 26, 2018

Determination of Speciated Mercury Concentration and Emissions by Ontario Hydro Method
ASTM Method D6784 Ontario-Hydro

Pellet Indurating Furnace Line 2 - Stack 1 (SV028)
Test Baseline

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 9/6/2017 9/6/2017 9/6/2017
Test Period - - 732-937 | 1018-1224 | 1300 - 1505
Run Time theta min 120 120 120
peter Volume at Standard Gondtions Vmstd-ft3 | cubicfeet = 8467 84.90 85.15
{\/A;tset:jw“me at Standard Conditions Vmstd-m3  cubic meter 2.40 2.40 2.41
I(D’\/ré’\/’\/clJ‘I‘L’JT;%rgé\lgsl;low Rate at Standard Conditions Qd DSCFM 174,932 175.925 176,684
Ontario Hydro Mercury Analytical Results
Probe Rinse (0.1 N HNO;) Hgpr ug 0.025 0.020 0.026
Filter Hdirer ug 0.009 < 0.005 0.007
Oxydized Mercury (KCI) Hake ug 0.807 0.574 0.605
Elemental Mercury (HNOs/H,05) Hgh202 [ke] 0.014 <0.013 0.017
Elemental Mercury (KMnQ,) Hakmnos [Ue] 2.86 3.09 3.07
Total Mercury HY ota) [2L¢) 3.71 3.70 3.72
Calculated Data \ Symbol \ Units \ Run 1 \ Run 2 \ Run 3
Mercury Concentrations
Particulate Hg: Hg® = (Hgy, + Hger) / Vmstd-m3 Hg® pg/dscm 0.0140 0.0104 0.0133
Oxidized Hg: Hg® = Hgkc / Vmstd-m3 HgO png/dscm 0.337 0.239 0.251
Elemental Hg: Hg = (Hgnzoz + Hakunos) / VMstd-m3 HgF png/dscm 1.198 1.288 1.280
Total Hg: Hg™ = Hg o/ VMstd-m3 Hg™ ug/dscm 1.549 1.537 1.544
Mercury Emission Rates
Particulate Hg: E-Hg® = (Hgy + Hgiier) X 2.2046 x 10°°/Vstd-ft3 x 60 x dscfm E-Hg® lo/hr 9.16E-06 6.85E-06 8.78E-06
Oxidized Hg: E-Hg® = Hgkc X 2.2046 x 10°%/Vstd-ft3 x 60 x dscfm E-Hg° lo/hr 2.21E-04 1.57E-04 1.66E-04
Elemental Hg: E-Hg® = (Hguso2 + HOkunos) X 2.2046 x 10°/Vstd-ft3 x 60 x dscfm E-HgF Ib/hr 7.85E-04 8.49E-04 8.47E-04
Total Hg: E-Hg™ = Hgou X 2.2046 x 10°/Vstd-t3 x 60 x dscfm E-Hg* Ib/hr 1.02E-03 | 1.01E-03 | 1.02E-03

Estimated Annual Mercury Emissions

E-Hg* = 8,760 hr/yr x E-Hg"™ E-Hg™ Ib/yr 8.89 8.88 8.95




Appendix B

Field Data Sheets


mjn
Sticky Note
Any Method 2 Sheets to be included? Cyclonic checks? etc?


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

BARR
Project Hibbing Taconite Company Meter ID C-3 Probe ID 10-4 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 4 SV025 Meter Y 0.9923 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@ 1.7942 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test Baseline Run # 1 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 717 438.87
1 5.0 441.78 0.700 1.07 2.96 441.83 * 145 * * * 56 54 12.0
2 10.0 444.70 0.710 1.08 2.97 444.80 * 145 * * * 60 54 12.0
3 15.0 447.98 0.790 1.20 3.14 447.94 * 146 * * * 63 54 12.0
4 20.0 451.05 0.770 1.18 3.11 451.05 * 147 * * * 66 55 12.0
5 25.0 454.19 0.820 1.26 3.22 454.27 * 147 * * * 68 55 12.0
6 30.0 457.47 0.820 1.26 3.23 457.50 * 147 * * * 70 56 12.0
7 35.0 460.83 0.930 1.44 3.45 460.95 * 145 * * * 72 57 12.0
8 40.0 464.16 0.900 1.39 3.41 464.36 * 145 * * * 73 58 12.0
9 45.0 467.50 0.870 1.35 3.35 467.71 * 146 * * * 74 58 12.0
10 50.0 470.82 0.860 1.33 3.34 471.05 * 146 * * * 74 59 12.0
11 55.0 473.73 0.640 1.00 2.89 473.94 * 144 * * * 75 60 12.0
12 60.0 476.67 0.660 1.03 2.94 476.87 * 145 * * * 75 60 12.0
13 65.0 479.52 0.650 1.00 2.90 479.77 * 150 * * * 61 60 12.0
14 70.0 482.48 0.650 0.99 2.86 482.64 * 150 * * * 64 60 12.0
15 75.0 485.64 0.830 1.27 3.24 485.88 * 150 * * * 68 60 12.0
16 80.0 488.95 0.850 1.31 3.30 489.18 * 147 * * * 70 60 12.0
17 85.0 492.22 0.870 1.34 3.34 492.52 * 148 * * * 72 60 12.0
18 90.0 495.57 0.890 1.38 3.39 495.91 * 148 * * * 72 60 12.0
19 95.0 498.92 0.830 1.28 3.28 499.19 * 147 * * * 73 60 12.0
20 100.0 502.17 0.870 1.34 3.35 502.54 * 149 * * * 74 61 12.0
21 105.0 505.48 0.840 1.30 3.30 505.84 * 148 * * * 74 61 12.0
22 110.0 508.68 0.830 1.29 3.28 509.12 * 147 * * * 75 61 12.0
23 115.0 511.71 0.680 1.06 2.98 512.10 * 146 * * * 74 62 12.0
24 120.0 514.63 0.680 1.06 2.98 515.08 * 146 * * * 74 62 12.0
End Time 1022
Run Time 120 Avg DH= 1.22 Avg Ts= 146.83 Avg Tm= 64.25
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 1 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 875.3 776.0 805.7 763.6 761.7 754.6 768.8 955.6
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 763.4 752.5 800.1 760.1 763.4 755.0 769.8 940.0
Difference 111.9 23.5 5.6 3.5 -1.7 -0.4 -1.0 15.6 157.0

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-3 Probe ID 10-4 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 4 SV025 Meter Y 0.9923 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@ 1.7942 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 6 in. Hg
Test Baseline Run # 2 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1051 515.11
1 5.0 518.07 0.680 1.05 2.95 518.06 * 146 * * * 65 61 12.0
2 10.0 521.12 0.700 1.08 2.99 521.05 * 147 * * * 70 61 12.0
3 15.0 524.31 0.830 1.28 3.27 524.32 * 149 * * * 73 61 12.0
4 20.0 527.60 0.800 1.24 3.22 527.54 * 149 * * * 74 61 12.0
5 25.0 530.84 0.880 1.36 3.38 530.92 * 148 * * * 75 61 12.0
6 30.0 534.18 0.850 1.32 3.33 534.24 * 147 * * * 75 61 12.0
7 35.0 537.42 0.830 1.29 3.29 537.53 * 147 * * * 75 62 12.0
8 40.0 540.66 0.880 1.37 3.39 540.92 * 147 * * * 75 62 12.0
9 45.0 543.87 0.820 1.28 3.27 544.19 * 146 * * * 75 62 12.0
10 50.0 547.11 0.810 1.26 3.25 547.44 * 146 * * * 75 63 12.0
11 55.0 550.05 0.640 1.00 2.90 550.35 * 144 * * * 75 63 12.0
12 60.0 552.93 0.680 1.06 2.99 553.34 * 144 * * * 75 63 12.0
13 65.0 555.86 0.680 1.06 2.99 556.33 * 144 * * * 70 63 12.0
14 70.0 558.82 0.700 1.09 3.02 559.34 * 145 * * * 75 63 12.0
15 75.0 562.00 0.750 1.17 3.13 562.48 * 147 * * * 75 63 12.0
16 80.0 565.21 0.770 1.20 3.17 565.65 * 147 * * * 74 63 12.0
17 85.0 568.34 0.810 1.26 3.25 568.90 * 147 * * * 74 63 12.0
18 90.0 571.57 0.780 1.21 3.19 572.09 * 147 * * * 76 64 12.0
19 95.0 574.91 0.930 1.45 3.49 575.58 * 147 * * * 77 64 12.0
20 100.0 578.36 0.900 1.40 3.43 579.01 * 149 * * * 77 65 12.0
21 105.0 581.73 0.910 1.42 3.46 582.48 * 147 * * * 77 65 12.0
22 110.0 585.20 0.910 1.42 3.46 585.93 * 148 * * * 77 65 12.0
23 115.0 588.18 0.730 1.14 3.10 589.04 * 146 * * * 77 65 12.0
24 120.0 591.18 0.700 1.09 3.04 592.08 * 147 * * * 77 65 12.0
End Time 1255
Run Time 120 Avg DH= 1.23 Avg Ts= 146.71 Avg Tm= 68.69
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 2 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 866.6 793.7 781.7 762.5 763.8 805.4 757.9 967.1
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 750.5 762.6 775.6 757.7 762.4 805.1 759.1 955.5
Difference 116.1 31.1 6.1 4.8 1.4 0.3 -1.2 11.6 170.2

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-3 Probe ID 10-4 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 4 SV025 Meter Y 0.9923 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@ 1.7942 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 7 in. Hg
Test Baseline Run # 3 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1326 591.47
1 5.0 594.41 0.660 1.02 2.92 594.39 * 146 * * * 65 63 12.0
2 10.0 597.30 0.650 1.00 2.89 597.28 * 146 * * * 69 63 12.0
3 15.0 600.31 0.710 1.10 3.03 600.31 * 147 * * * 73 63 12.0
4 20.0 603.32 0.720 1.12 3.06 603.37 * 148 * * * 75 63 12.0
5 25.0 606.46 0.790 1.23 3.21 606.58 * 149 * * * 76 64 12.0
6 30.0 609.55 0.780 1.21 3.20 609.78 * 148 * * * 77 65 12.0
7 35.0 613.01 0.910 1.42 3.46 613.23 * 149 * * * 78 65 12.0
8 40.0 616.54 0.930 1.45 3.50 616.73 * 147 * * * 78 65 12.0
9 45.0 619.94 0.940 1.47 3.52 620.25 * 147 * * * 78 66 12.0
10 50.0 623.37 0.920 1.44 3.49 623.74 * 147 * * * 79 66 12.0
11 55.0 626.36 0.690 1.08 3.03 626.77 * 146 * * * 78 66 12.0
12 60.0 629.29 0.680 1.06 3.00 629.77 * 147 * * * 79 67 12.0
13 65.0 632.27 0.650 1.02 2.94 632.71 * 146 * * * 77 67 12.0
14 70.0 635.20 0.660 1.04 2.96 635.67 * 146 * * * 80 67 12.0
15 75.0 638.50 0.800 1.25 3.26 638.93 * 148 * * * 80 67 12.0
16 80.0 641.75 0.810 1.27 3.28 642.20 * 149 * * * 80 68 12.0
17 85.0 645.00 0.860 1.35 3.38 645.58 * 148 * * * 81 68 12.0
18 90.0 648.38 0.870 1.37 3.40 648.99 * 148 * * * 81 68 12.0
19 95.0 651.52 0.860 1.35 3.38 652.37 * 148 * * * 81 69 12.0
20 100.0 654.83 0.870 1.37 3.41 655.78 * 148 * * * 82 69 12.0
21 105.0 658.11 0.830 1.31 3.34 659.11 * 146 * * * 83 69 12.0
22 110.0 661.35 0.850 1.34 3.38 662.49 * 146 * * * 83 69 12.0
23 115.0 664.58 0.710 1.12 3.09 665.59 * 145 * * * 83 70 12.0
24 120.0 667.61 0.680 1.08 3.03 668.62 * 146 * * * 83 70 12.0
End Time 1530
Run Time 120 Avg DH= 1.23 Avg Ts= 147.13 Avg Tm= 72.42
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 3 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 904.4 775.0 807.3 741.2 761.9 752.5 768.3 892.7
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 791.2 745.4 799.9 734.8 762.2 751.3 769.2 876.4
Difference 113.2 29.6 7.4 6.4 -0.3 1.2 -0.9 16.3 172.9

* Data Recorded on Field Data Sheet
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ONTARIO HYRDO D-6784-16 MERCURY TESTING
FIELD DATA SHEET RBY Sus 2§

Project Hibbing Taconite Company Meter ID C ”3 Probe ID /v —Y Bar. Pres ¢ 3 .Zle. in Hg Sample Train Leak Rate (cfm)
Smplloc iz suaZy Meter Y 0.9923 Pitot No. ra=¥ Stat. Pres _=x3, Jy= inH0 Pretest -3 at 1Y inHg
Test No. Y Run | Orifice H@ 1. 39 Y% 2 PitotCp O- 32  Probe Lgth 1S ft Posttest ©»~ at £ inHg
Date 9 l&! I} Operators  OFY/ Leo, Liner Type{¥Glass [1S.S. ClOther Imp TC Pitot (3in.) Pos.’RNeg. (¥
Sample | Sample Meter Velocity Orifice ldeal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
al vm, 1t in H;0 in H,O Volume in Hg Is, "t Outlet Inlet Qutlet %
I KY
AB 5 lyw 3y | 0.9¢ (K} 3.5 Yy 2y zyo Sy Sl | 5¥
6 10 [y 3% S} o 3. v 17)” | 136 1353 Iy Lo | 5y
5 15 |¥Y3.9% [9.39 L ke e | 213 Yy Yy &3 | &y
5 20 |yy1e9 [e.3) Lig Y.s 1Y) | 237 15 yy Lt | 5y
4 25 |Yysviq Jo. ¥ [ )2 ¥ 173 | 23y | *vi S| Gy | S¢
4 0 |1y YF 0.3 | )k 7.4 V¥ | 233 1y Te 3o [N
3 35 [Yw.33 [0.13 l.y¥y Y1 lyy~ | by iy 3 e | 53
3 40 Jyyib [e.9¢ | 1.39 Y. Iey™ | 223 |2y 5} 1 S¥
2 45 [YLLSS |o. %Y | i3f ¥-s 176 1Yy Yy 53 3y 3%
2 50 [ Y9030 ©. %l 127 Yoo N 23y 15 e Yo Ay 9.
1 55 |y133F | O.by Y 3.y 1Yy 2373 2y ) 5) r [
1 60 (Vbbb | Wl 1.0% 2.5 ly§5 | 23y KT 1Y Sl Y
B-6 65 JYAYL (DL | 1o Sl I | 2y 20 I Ll | (e
6 70 |YRe.Y¥lo.lL x| 0.4 3. Iy | Aty 25 (& Wy o
5 75 [437.6Y [O.% e Yo )58 | 2% 1y §°3 by | G 5
5 80 | Y&K.9y | O.gy" -3 Y.u Iyt | 22) 1y¢ Iy e | b
4 85 |yfrre | 9.} | 1.1Y 1. l7x [ 23,7 | sy A v o
4 90 |Ye552 [0.%9 [ 125 /2 Yy | 234 | v la 2 | G
3 o5 [Yow 42 [0 %3 | /2% ¥.a J7F | 3y 1)s [ 1] by
3 100 | gord) | 6.9 | 1.3Y o Iyy | 22¢ 2 s o r— Yl &/
2 105 [ ruyyy | O,y 1.3 ‘Yoo Yrl2 32 (S e [ Y| &7
2 10 | SogeY |o. ¥ 72 V.24 Yoo iY} | 23y | 2rp by e Xl A
1 115 |en.3 [ bY [ Los 3¢ 1 | 233 | 25y &3 v | G2
1 120 [SM4L3 [ ey 1. O% 3-5 Yyl [ 234 25y [ vl 2
o= vm=3¢ qL| C. ¥ [AF= 112 Te=19L. 42 5 Tm=(Y.2 1
Nozzle Calibration
Initialization Values Test Run Times ORSAT System — |Sample Train Components Tech. Date
Meter Oxygen Moisture a?{ i 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
Run 1 s \a R [2. s - [IFE XN ) Gl s U.ni 2 2
Run 2 : 3
Shaf 93, veshrt D92y balllmag dvim Sun;
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Final wt.,, g ) ACFM DSCFM
Initial wt., [LEN R 4L 4 S0
Difference
1NKCI HNO3/H202 H2S04/KMNO4




ONTARIO HYRDO D-6784-16 MERCURY TESTING

FIELD DATA SHEET
Project  Hibbing Taconite Company Meter ID C “3 Probe ID_Jo~ i Bar. Pres L E . 2 (l in Hg Sample Train Leak Rate (cfm)
Smplloc =1 2L DU Sy Meter Y 0,91723  PitotNo. ia =¥ Stat. Pres =\, in H,0 Protest ™ *3 at I inHg
Test No. b Run " Orifice H@ _}.39¥L PitotCp  Q-7*  Probelgth D ft Posttest U« at @ inH
Date ﬂlj}_\lOperators oL v, Liner Type{] Glass % S.S. ClOther Imp TC Pitot (3 in.) Pos.(Rk-Neg. I
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, 1 in HO in H,O Volume in Hg Is, “F Outlet Inlet Outlet %
$IE1 Lo
A6 5 SI¥~T| By || Loy ][ Lo Lo i | Cyw [Ty, Y¥| by | &)
6 10 | $uI| vy L Y13 1.5 Wy T .l G|
5 15 | 89931 | ©.%3 1. 2¥] 113y 2g ly¢g | 23 p 252 ry 12 | Gy
5 20 |5?734,0 | Oy Lyl [t 2y ¥4 | ry9 | 253 - 3¢ | )
4 25 [S3a.%Y | ©-%% L3y [\u3 [N 17y [2/7 25 % ¢ | &)
4 30 |§3y9 [0.3% [ 11.32 [u39 3.9 lyy | 2y | 259 s} s | 6l
3 35 183342 | 0% [ V.20 [t3¢ 3.9 17) [ 213G [ Z2rz yY 3¢ | L2
3 0 |SYo.lle | O .8% jh‘ 3 | vHd 3. W71 ] 234 tyy 3 A TN
2 45 |99y2 %} | ©. g2 4% [L3v 3.2 Yo | 23y [ ¥y 59 iy| &2
2 5 |§¥7) o. 3\ N [ L33 2.5 176 | 23y |25y [ 3¢ | €3
1 55 |§¥s.w ¥ 0.kY 1 [Los 2.4 ivy | 2¥e | 23 feu 2y | e
1. 60 |29 7 | 00X ] 113 2.5 lyr 2y ty2 ey 3¢ [ &2
B-6- 65 [§5¢. %k | by s [t 2. Iy [2yy TS b s [ 2
6 70 |ys¢3%. | O 19 g [\-4 2.5 Wyl 2ve 5 ! Icl 63
5 75 [fine | O}V * L3 2.4” IY?2 | 2y¢ | Ty} Lo Ay | 63
5 80 [5¢52) [ 83 ﬁ/ s [Lx 2.5 Jyr| 2ys | vry L% 39 3
4 85 |yexay | O.%] B [T 2.5 eI Ly by Iy |47
4 0 IsNsF | ¢3R [ [hal [ 2. P72 237 | 2yy 63 o LY
3 95 |y3yar | ©.49% )9y (15K 3= WE 23y | 2,3 [N 33 | br
3 100 [§W36]| o.9s [ ). [vwr 3.3 vy | 230 21 79 ENETs
2 1056 [y%)133 [w. % [J[)o¥ [1ud 3-5 )y3 [ 23y 53 LY 23 | by
2 110 [§3$.20 bﬂf} [1.9Y% | tua 3 IYsl oy 1fL Yl 9| 6y
1 115 Qe )Y [ 9% [ syl [Lao Sl R X7 H Syl 3% | by
1 120 (g gy | 830 ] jaq [uIs 2.7 ly3 [2va &) Sl 93 [ by
o= vm=3b~5Y1 @ 3 4 [AR=) 231 [34 Ts= 146 31 = ' TmdY .
. n Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture 3 cc/min * Nozzle No.
Temp Content Content Start Time | End Time Bag No. Bag Vol at15in Hg Filter No. Nozzle No. | Nozzle Dn 1
Run 1 L2 193 2 10 5\ 125 % C-2i7 2
Run 2 9,4 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Final wt., g : ACFM DSCFM
Initial wt., g 20p 14¢ THZ, 610
Difference
1 N KC! HNO3/H202 H2S04/KMNO4




- ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARR o FIELD DATA SHEET
Project Hibbing Taconite Company Meter ID’ C—’g Probe ID | PV Bar. Pres 2 Y -Z(, in Hg Sample Train Leak Rate (cfm)
Smplloc  F H2. SUSLy Meter Y Q. gﬂ 2 PitotNo. jo -Y% Stat.Pres =a-3f inH,0 Pretest L at 1y inHg|
Test No. Y . Run 3 ° Orifice H@ m PitotCp ©. ¥« Probe Lgth & Posttest @ -3 at 4 inHg
Date A} | ¥ Operators p3 i ; (e oo Liner Type:@'Glass 0S.S. other Imp TC |__Pitot (3 in.) Pos.Bd Neg. X2~
Sample | Sample Mete? 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, ftr in H,0 in H,0 Volume in Hg Is, °F Outlet Inlet Outlet %
[<CINES R T oe
AB 5 [s4yd| | Ol | LoaqT] 21 3 ¢ i [ 236 |2y~ | Gl by | &2
6 10 1593 3o Sy |1\ j.g0 /104 3.5 T |24~ | 7255 L3 L{l 63
5 15 ket 31 [ o 3 [\ Voas/ [ 3.y Y| 27y |27 b 33 63
5 20 | (8332] .32 [\ hl% L1y 3. IYY | 250 25 Y r &2
4 25 4k 9.39 L2 |\ 3. i7¢ | 2yd 2yq ol | by
4 30 4.7 | ®.33 Ly [\ 4.8 iy | 23 1r3 (3N N oy |
3 3 |el3ey | D4 | [t-yp [1u7 1.5 | lyq |25 1y b 3y [ &5~
3 40 | Gl.yy | ©.93 V3 [is1 Y.5 vy} | vy | tYy L2 33 (X
2 45 1bl9qy | o, 9y [ Kyp [vso 75 1Yyl 133 | 291 b 3% (3
2 50 (L3 3%] 0.9 oy [1.44 q.c jva | 2ry 1y Wy YU e
1 55 |beb-tle | 0.6Q e [ty 3.5 W6 | 1y3 | v} Ly 1 | Q¢
1 60 |h24.24 [©.63 NP\ [tio 3.9 by | 234 [ Tyw oy 311 ] o}
B-6 65 [Bj2r} | O O B 3.7 9L |22 | 2Ty o b Y| ¥
6 70 1632 | oigde | UWkY [von 3.7 vk (229 [ 23T (3 ¥ | b
5 75 |b3%.5e | B, %o M |13 Y-a iYr |29y iy X o | b3
5 g0 [bY) 35 [ O.%) LY L3 [ 've lny, [yy >3 %2 | &
4 85 IS | O, 1Yy V.o 194 [ 2y, Ty S+ ¥ | W
4 90 [(f¥3Y [0 ) Luy Vol I7y [a3y | Zyo Y ETIIR:
3 %5 |yi.f2 | 0. %% L. "o Y. Yy (22 ) 1yr 59 Y | £a
3 100 | b5Y.¥3|6, 33|/ 'Y TNRY Y. T7x 2% |19y 59 ¥ | Gy
2 105 | bs¥-lJe, €2 0//4-3) [LoL .2 16 [ 213 | 26" b 2 §3 | b9
2 110 [L612/” |0 yy~[]] j ol 34 Yo )¥e [2v2 | L3F o 2 ¥ | kg
1 15 [LLY. 5% (0.3 L1 L1y 3.¢ TZallEXD a7 b ¥3 [ 328
1 120 el o, b3 RS L) 3. 7 | 27 | 25y 2 $t | 39
o= vige Y | OO % [AR=1.231 [T TsJ¥2. )2 § Tm32.Y 2
BT : 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
Run 1 Ly [19% in.i 122% 1539 1] 0.%i 7 2
Run 2 = 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 6 7 Desiccant Total Air Flows
Final wt., g . ACFM DSCFM
Initial wt., g 1A, ULy \He, (77
Difference " :
1 NKCI HNO3/H202 H2SO4/KMNO4
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ONTARIO HYRDO D-6784-16 MERCURY TESTING
IMPINGER RECOVERY

Project H‘TC, H(LUALJ

Date q /

11172

Project No.

Operators'

AW

Source [ine. % Stou, D SvVp2a5

Sample Location SAACH

IMPINGER VOLUMES

TEST DRY
RUNT 1 2 3 4 5 6 7 COLUMN
9 9 g _ 9 9 g 9 g
START. 762.4 |75A.5 |30 20, | 3.4 | 755.0 [769.8 |90, 0
END 975. % [776.0 (80571763 L [70). 7 | 7<q. € | 6% .8 | 955, L
CHANGE . 4 12,5 ) 3.5 - 1.7 -6.4 - 1,0 {56
MASS OF MOISTURE COLLECTED, g| 157.0
IMPINGER VOLUMES DRY
;EIS\ITZ 1 2 3 4 5 . 6 7 COLUMN
9 ) 9 g 9 g 9 9
START. 750,85 | 7L92.6 7KL 757. 7762, 9305 | [759.1 [955. 5
END Blb. £ 17927 179, 77615 | 73.83 |95 [757.9 [967, 1
CHANGE 1 L | 3. 1 b, | Y. 8 |, H 0.3 - 1.3 o
MASS OF MOISTURE COLLECTED, g| [70. 3
IMPINGER VOLUMES DRY
;ils\rs—— 2 3 4 5 6 7 COLUMN
g g 9 g g g g 9
START. 291 A THEH (7999 1234.8 22 27512 [769. 2 | 764
END 204,y | T3S0 [3033| Y] [ 21 T [3S3S [2%.3 |47 2
CHANGE 3.3 2% b | 7.4 | b.¢ -0:3 LD ~0.9 | 6.3
MASS OF MOISTURE COLLECTED, g| 173.7
IMPINGER VOLUMES DRY
;ﬁm ] 5 3 4 5 6 COLUMN
9 9 9 9 9 g g
START.
END
CHANGE

COMMENTS
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Project

Hibbing Taconite Company

EPA METHOD 3A -- Instrument Analysis Data Sheet

Sample Location(s):

Pellet Indurating Furnace Line 2 - Stack 4

Analyzer Make / Model / Serial No.
Analyzer O, Range (span), %:

Servomex 1440

0-21.2

0-9.5

Test No: Baseline Analyzer CO, Range (span), %:
Date: 09/06/17
Operators: TYL
Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas Nitrogen 0 0
CO2 Low-Range CC37750 - 5
0,/CO, Mid-range CA06672 9.6 9.5
O, High-range CA06643 21.2 -
PRETEST ANALYZER CALIBRATION DATA
0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas 0 0.1 0 0
Mid-range: 9.6 9.5 5 4.9
High-range: 21.2 21.1 9.5 9.6
Time of Calibration to
INTEGRATED BAG ANALYSIS
Location/Test No. Line 2 SV025
Run No. 1 2 3
Time Sampled
Time Analyzed
Oy, % 18.9 18.8 18.9
CO,,% 0.8 0.8 0.8
POSTTEST ANALYZER CALIBRATION DATA
0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas
Mid-range:
High-range:




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

BARR
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-3 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 3 SV026 Meter Y 0.9994 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@  1.9257 Pitot Cp 0.84 CPMTC 0 Posttest 0.000 at 7 in. Hg
Test Baseline Run # 1 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK/LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 717 877.62
1 5.0 880.74 0.800 1.34 3.15 880.77 * 135 * * * 50 50 11.0
2 10.0 883.86 0.820 1.37 3.19 883.96 * 135 * * * 50 50 11.0
3 15.0 887.15 0.910 1.52 3.36 887.33 * 135 * * * 51 50 11.0
4 20.0 890.53 0.930 1.56 3.40 890.73 * 136 * * * 52 50 11.0
5 25.0 894.00 0.930 1.56 3.40 894.13 * 136 * * * 53 50 11.0
6 30.0 897.28 0.950 1.59 3.44 897.57 * 137 * * * 54 50 11.0
7 35.0 900.72 0.940 1.57 3.43 901.00 * 137 * * * 55 51 11.0
8 40.0 904.07 0.910 1.53 3.38 904.38 * 135 * * * 55 51 11.0
9 45.0 907.26 0.830 1.40 3.23 907.61 * 136 * * * 56 51 11.0
10 50.0 910.44 0.850 1.43 3.27 910.88 * 135 * * * 57 51 11.0
11 55.0 913.30 0.670 1.13 2.91 913.80 * 135 * * * 56 51 11.0
12 60.0 916.13 0.640 1.08 2.84 916.64 * 136 * * * 56 51 11.0
13 65.0 919.00 0.620 1.05 2.80 919.44 * 134 * * * 55 52 11.0
14 70.0 921.71 0.580 0.98 2.71 922.15 * 134 * * * 50 49 11.0
15 75.0 924.91 0.830 1.38 3.20 925.35 * 137 * * * 51 50 11.0
16 80.0 928.32 0.950 1.59 3.43 928.79 * 137 * * * 52 49 11.0
17 85.0 931.72 1.000 1.67 3.53 932.31 * 136 * * * 52 49 11.0
18 90.0 935.23 1.000 1.67 3.53 935.84 * 136 * * * 53 50 11.0
19 95.0 938.60 0.940 1.58 3.43 939.26 * 135 * * * 54 50 11.0
20 100.0 942.03 0.910 1.52 3.37 942.64 * 137 * * * 54 50 11.0
21 105.0 945.18 0.840 1.41 3.24 945.87 * 137 * * * 54 50 11.0
22 110.0 948.48 0.840 1.41 3.24 949.12 * 136 * * * 54 50 11.0
23 115.0 951.32 0.650 1.09 2.85 951.97 * 136 * * * 54 50 11.0
24 120.0 954.14 0.670 1.12 2.90 954.87 * 136 * * * 54 50 11.0
End Time 1022
Run Time 120 Avg DH= 1.40 Avg Ts= 135.79 Avg Tm= 51.81
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 1 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 8145 758.7 768.4 766.0 751.8 764.5 739.0 952.3
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 723.7 726.9 761.0 763.1 751.7 765.1 739.2 934.0
Difference 90.8 31.8 7.4 2.9 0.1 -0.6 -0.2 18.3 150.5

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-3 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 3 SV026 Meter Y 0.9994 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@  1.9257 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 10 in. Hg
Test Baseline Run # 2 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1051 955.74
1 5.0 958.80 0.780 1.30 3.11 958.85 * 135 * * * 52 50 11.0
2 10.0 961.81 0.780 1.31 3.12 961.97 * 135 * * * 52 50 11.0
3 15.0 965.14 0.940 1.57 3.42 965.39 * 136 * * * 54 51 11.0
4 20.0 968.65 1.000 1.68 3.54 968.93 * 137 * * * 55 51 11.0
5 25.0 972.32 1.100 1.85 3.71 972.64 * 136 * * * 56 52 11.0
6 30.0 976.08 1.150 1.93 3.80 976.44 * 137 * * * 56 52 11.0
7 35.0 979.64 1.000 1.68 3.55 979.99 * 137 * * * 55 52 11.0
8 40.0 983.18 0.970 1.63 3.49 983.48 * 136 * * * 55 52 11.0
9 45.0 986.61 0.920 1.55 3.40 986.88 * 136 * * * 55 52 11.0
10 50.0 989.92 0.890 1.50 3.35 990.23 * 136 * * * 55 51 11.0
11 55.0 993.08 0.760 1.28 3.09 993.32 * 136 * * * 55 51 11.0
12 60.0 996.06 0.720 1.21 3.01 996.33 * 136 * * * 54 51 11.0
13 65.0 999.46 0.930 1.57 3.42 999.75 * 134 * * * 54 51 11.0
14 70.0 1002.88 0.970 1.63 3.49 1003.24 * 134 * * * 54 51 11.0
15 75.0 1006.51 1.100 1.85 3.71 1006.96 * 135 * * * 55 51 11.0
16 80.0 1010.16 1.050 1.77 3.63 1010.58 * 136 * * * 55 51 11.0
17 85.0 1013.91 1.100 1.85 3.71 1014.30 * 136 * * * 55 52 11.0
18 90.0 1017.53 1.100 1.85 3.72 1018.02 * 135 * * * 55 52 11.0
19 95.0 1021.18 1.050 1.76 3.63 1021.65 * 137 * * * 56 52 11.0
20 100.0 1024.79 1.050 1.77 3.63 1025.28 * 137 * * * 56 52 11.0
21 105.0 1028.37 0.980 1.65 3.51 1028.79 * 138 * * * 56 52 11.0
22 110.0 1031.87 0.990 1.67 3.53 1032.32 * 137 * * * 56 52 11.0
23 115.0 1035.05 0.810 1.36 3.19 1035.51 * 137 * * * 55 52 11.0
24 120.0 1038.21 0.820 1.38 3.21 1038.72 * 137 * * * 55 52 11.0
End Time 1255
Run Time 120 Avg DH= 1.61 Avg Ts= 136.08 Avg Tm= 53.15
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 2 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 862.7 827.6 760.7 770.2 755.5 719.0 752.6 985.6
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 754.8 798.1 755.4 766.4 755.2 718.5 754.0 961.8
Difference 107.9 29.5 5.3 3.8 0.3 0.5 -1.4 23.8 169.7

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-3 Bar.Press. 28.26 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 3 SV026 Meter Y 0.9994 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/07/17 Orifice dH@  1.9257 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test Baseline Run # 3 Liner Type: Glass IMP Out TC 0 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1326 38.43
1 5.0 41.57 0.770 1.29 3.10 41.53 * 136 * * * 52 51 11.0
2 10.0 44.68 0.800 1.34 3.16 44.69 * 136 * * * 53 51 11.0
3 15.0 48.01 0.900 1.51 3.36 48.05 * 136 * * * 54 51 11.0
4 20.0 51.25 0.930 1.56 3.41 51.45 * 138 * * * 55 52 11.0
5 25.0 54.56 0.940 1.58 3.44 54.89 * 137 * * * 55 52 11.0
6 30.0 58.02 0.940 1.58 3.44 58.33 * 136 * * * 56 52 11.0
7 35.0 61.27 0.910 1.53 3.38 61.71 * 139 * * * 57 53 11.0
8 40.0 64.67 0.920 1.55 3.41 65.11 * 138 * * * 57 53 11.0
9 45.0 68.00 0.850 1.43 3.28 68.39 * 138 * * * 57 53 11.0
10 50.0 71.35 0.850 1.43 3.28 71.66 * 138 * * * 57 53 11.0
11 55.0 74.32 0.700 1.18 2.98 74.64 * 137 * * * 57 53 11.0
12 60.0 7717 0.700 1.18 2.97 77.61 * 138 * * * 57 53 11.0
13 65.0 80.01 0.630 1.06 2.83 80.44 * 136 * * * 57 52 11.0
14 70.0 82.89 0.630 1.07 2.83 83.27 * 134 * * * 57 54 11.0
15 75.0 86.30 0.880 1.49 3.34 86.61 * 136 * * * 58 54 11.0
16 80.0 89.48 0.900 1.52 3.38 89.99 * 137 * * * 58 54 11.0
17 85.0 92.95 0.950 1.60 3.47 93.46 * 137 * * * 59 55 11.0
18 90.0 96.31 0.940 1.59 3.46 96.92 * 138 * * * 59 55 11.0
19 95.0 99.62 0.890 1.50 3.36 100.28 * 138 * * * 60 55 11.0
20 100.0 102.91 0.880 1.49 3.35 103.63 * 138 * * * 61 56 11.0
21 105.0 106.15 0.840 1.43 3.28 106.91 * 137 * * * 62 57 11.0
22 110.0 109.38 0.840 1.43 3.29 110.20 * 137 * * * 62 56 11.0
23 115.0 112.31 0.680 1.15 2.96 113.15 * 137 * * * 62 57 11.0
24 120.0 115.26 0.680 1.16 2.96 116.11 * 137 * * * 62 57 11.0
End Time 1530
Run Time 120 Avg DH= 1.40 Avg Ts= 137.04 Avg Tm= 55.69
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 3 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 841.3 779.4 778.3 775.7 751.9 755.8 765.1 927.7
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 754.0 754.5 768.9 770.3 750.9 755.1 765.4 909.2
Difference 87.3 24.9 9.4 5.4 1.0 0.7 -0.3 18.5 146.9

* Data Recorded on Field Data Sheet



ONTARIO HYRDO D-6784-16 MERCURY TESTING
FIELD DATA SHEET #r3 sus2,

Project  Hibbing Taconite Company Meter ID C- Yt Probe ID } G~3 Bar.Pres 1% .'ZL in Hg Sample Train Leak Rate (cfm)
Smplloc FH 2 Suszle Meter Y G. "l‘i‘iz PitotNo. j -3  Stat.Pres =~<.373 inH0 Pretest % at iy inHg
Test No. Run } Orifice H@ 1. 9233 PitotCp 0.%* Probelgth |Q ft Posttest © -2 at "} inH
Date MOperators Ovr/ Lz Liner Typem‘ Glass O0S.S. [Other Imp TC Pitot (3 in.) Pos.5} Neg. ¥l 2|
Sample Sample Meter Velocity QOrifice Ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
Al ‘imv w in H,O in H,O Volume in Hg Is,°r Outlet Inlet Outlet %
N33 '
A6 5 |soaty [O-4n i3y T.y" i3y 11y |eye i e e
6 10 [¥%3%s [Og 1.3 ¢ 2.5 i3y | gy 2y ¥y T v
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3 3% |9¢.92 | 0.9y ¥} 1 137 [ 23% ye ¥a sy | %)
3 40 [9ofe} ] 0.9} .53 2.4 (30 | 3% 159 5l Sy | §1
2 45 (96720 | O %7 1-4% 3.8 136 1210 1y Y L | $)
2 50 | 930, Yy DAY~ | 1.¥% 3.0 13y | 3% 2 - 33 i/
1 55 14133 [V} | Bag 5 135 | e 21y 53 S| §)
1 60 L4 [0.bY La% 2.5 i | 233 | 27s 53 Sl s)
B6 85 194.8° (ool | oY 2.5 2y | 23y tyy 5 Yl 5%
6 70 [943\ |o.§Y [ OAY T 1y | 27/} 250 Yx ¢ | ¥a
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4 % 143523 | l.dw 1.3 2.9 156 | yo 237y 73 7| Se
3 95 |9%%-be | 0.9y [ ].¥% 13y | ry9e 283 N sy | §o
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2 110 [ Y Y%]| 0. %y a1 3.0 128 | 2= LXK Yy Yy 3
1 115 | 45132 0-‘3( LDY 30 i3 | 1Y Ty Y 5y XY,
1 M 120 [§Syiy [ O [RTN 1.Q 128 | %4 Ty Y S¥[ Su
= vm=3by1 | B, %3 A=)y« Ts=175.34 | ] Tm=5". 39
. 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
Run 1 ) 93 s 313 1" AR CJass 0. 2012 2
JRun 2 § 3
Pauyy a\ ‘6'.7—‘, b}q/" Qq','l.y b:\\l‘ Ay s’rl’*’m. g1
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 n5 ) 6 7 Desiccant Total Air Flows
Final wt., g - st i/ ACFM DSCFM
Initial wt., g i ir ) )¢ | EEZE e/ ( 2ol €30 {SH, 7Y}
Difference = gl i, i ;
1N KCI HNO3/H202 H2SO4/RNINGA iy !




N

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

Project  Hibbing Taconite Company Meter D C° k) ProbeD 19 -3 Bar.Pres 23%.2 L in Hg Sample Train Leak Rate (cfm)
Smplloc [~ H2 SvSl Meter Y 0.3 12y Pitot No. #» =3 Stat. Pres =& .37y inH0 Pretest O-> at }© inHg
Test No. 3 Run 2 Orfice H@ |- 15} PitotCp_S.¥Y  Probelgth _ ,y ft Posttest ©+» at j& inHg
Date a4 !% ) 1 Operators a4 [ Lae: Liner Type:X Glass O0S.S. ClOther Imp TC Pitot (3 in.) Pos.({ Neg. X
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, 1t in H,O in H;O Volume in Hg Is, “F Outlet Inlet Outlet %
YqSyv \ b@ ] )
A 5 [4¥y@w| 0% [\ 3w J] V306 ¥y 13y | Y% 17 ys Y1 | e
6 10 [ efulgl [ © -y [N).51]] €37 .- | 1y | Aty |aye 1} S| se
5 15 | apsgy | ocay [ gy Ve .5 | 136 ey | 2w v v Y| V)
5 20 | qpsiy | )0 ok []] .75 o 112y | 26l | b 74 sc | 5
4 5[ 3] L oaglf] =2 £.x8 [ ¢ 20y | 1ye 52 st | s
4 30 | 9o | V.S \g3][ 102 ks 33 | 20 | 2+¢. Pa1 Yo | s
3 3B [ 938 | Lo N [ L7s s | 423 | 2¢v3 | 293 53 sy | 5y
3 40 19w | 09 1\\,4 (20 g4 | /3L [ 2y2 | ey 5 Y- | v
2 5 [qyb\gl [o. 92 | 1Y ')1\- [ s 130 [ 23 [ 2y il Pl g2
2 50 1939.9) [0.-%9 b [1se oy | )2 23y 252 sl Ty T/
1 55 | 443.8% |6 3§ )2 133 Y.y~ 134 2Ho 1)) Fu ¢y | 3§57
1 60 | 9805 | w-)1 I Loy v | 3% A4 | VY4 i I sy w |
B-6 65 ‘1944.9% [e.97 L | ¥ b0 12Y 1Y | 258 S yY N1
6 70 L2 3Y¥[0-9% L. el k-8 11y | 1eg el y? Svl| v
5 75 |lobSL] Vi S 1 \a3 .y | 12y | 20y |1+ vy S5l &
5 80 heo.dl |} a% ] i 84 Lol 13k [ Ry | 235 s vyl 5
4 85 [igg3qy [ 143 / a3 by | g | 254 | 19 Lo vY| vz
4 90 |ivi3s2 |49 [%¥ | 1o o | 12y ] 26i Lye ! Sy r=2
3 95 [w2ig ¥ | ney 'R l.%4 = 39 | 2b2 259 33 ia S22
3 100 [1u2Y.39 [ )oy IV} .Y .5 7 1 266 S VA Y Ve -
2 106 12333 [Sa% | [luY] [in .2 33 2| 241 lo Y sl S
2 10 [1o@1 % (9. 98 | [T\ [L74 .o D3 26 [21x> Ly Yo | S2
1 15 [ 03799 0. %\ | 110 $3 | IB¥lawy | 259 S syl T
1 120 |iamy. % [ O.g 1.3 Y[ -1y 55 13% | 7w 19 L R syl v
2= vm=¥%1 4} | QAN JAR- |\ N ] Lol Ts=[3b. 3% Tm=C33 |
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
Run 1 MY 9.5 15! ltasy AR Glis Tt 3 2
Run 2 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 5 ey A Desiccant Total Air Flows
Final wt., g e M 1] Iy 4 L/ ACFM DSCFM
Initial wt., g N e, G o P N AT s O D I T, 673 LS 203
Difference I - T
1 NKC| HNO3/H202 H2504/KMNO4

§




ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARR FIELD DATA SHEET
s
Project Hibbing Taconite Company Meter ID (~ ’,‘ Probe ID f O~ ? Bar. Pres '7"5‘ 2(*2 in Hg Sample Train Leak Rate (cfm)
Smpl Loc F4 2 sud U Meter Y ] Y PitotNo. 1a-3  Stat.Pres .o«7} in H,0 Protest O+ at ju .inHg
TestNo. & bt Run 3 Orifice H@ [« 929 PitotCp W.¥X Probe Lgth }© ft Posttest -3 at ¥ inHg
Date _A1 1]y YOperators x| Leui Liner TypefX Glass [1S.S. [lOther Imp TC Pitot (3in.) Pos. X Neg. g
Sample | Sample Meter Velocity Qrifice ideal Sample Stack Sample Train Temperatures, °F Oxygen
Point Time Volume AP, AH, Meter Vacuum, Temp. Probe Filter Impinger Meter Meter Content,
al _ vm, 1 in H;0 in H,O Volume in Hg Is, °F Outlet Inlet Qutlet %
3%.43 0%
A6 5 |y.$F | o3} [\ brra/f[isy g % i3 | ayr [yt ¥ 3 Y2 | )
6 10 (Y [ Qo 1.3y .32 4.0 1t | Yy | 27) 52 3 | s(
5 15 lysdy loge | l.gff |ULs7 4.5 T YT EY S | sy | 54
5 20 |cay 993 [ hgy [ie .5~ 128 | 2¥> | 26~ Sy Sy 5y
4 25 [§9% | Q.qy 5 \rby 7.1 133 rry | 299 Sy 5y JZ
4 0 [fas) [O.4y SR [veu ¥ '3 [y Y32 ¢} St sz
3 B 6123 (8.4, SR | E5% ¥ 139 | 42¢s 1Yy 59 5 53
3 20 oty Jo.92. [ gy e vom | 13 [ 2yy ty) [ ¥3 53
2 a5 [ exod [0, %y | 1B [r4g s 17X | 2t Ly Ll Fy| J3
2 50 |y [ O Y[ 147 [1Ld$ y-5 11g | 24, 2 £ 8 by yr| 12
1 55 [3¥32 [ 3.3a 1 1. 2% Yu i1}y | Tl 20 [ yy» | y3
1 60 13. l} R I i X .33 Te 13y by (e GJ'; Y yv2
B-6 65 | %0 s .3 L. 1.1o e 130 | 233 iy | 7 TR 352
6 70 | %¥2.%% | ok L3 vl AL 13y | 233 rye \0| §2| 5y
5 75 |38 | ooww | VAR TidH Y. 130 2vs | 25 5¥ v | 3y
5 80 [R4yxY [ ®-98 | )J/fh [\57 ¥y 13) | ¥ RN sy Sx | yYy
4 85 |42.99~ [ 895 | b [le Y.~ 13y | 2v¢s 1ry 53 S¢ | ryf
4 90 |9€3) [O.9Y | /59 [ W= 13% 219 Yy S $q | S5
3 o5 |49 [ O34 | J/ed [Lst 5 | vy [ e Y3 s2 be | 5T
3 100 [182.9) [e.5 | My .54 v-L Y |ave | 2 & 2 i | s%
2 106 (o 15| [ Jhyd [ ug Yorr |l 33 [ Y8 [apy | k2 | 53}
2 110 [/243% |, 5Y [ A.v3 [ 48 v 123 1oy |2y T2 L | se
1 15 |pady [6.6Y [JU a6l [T y.s 133 | 1y 22 ¥ b~ | 53
1 120 [pyg2e [0 |/ Y - 123 [y [r7rg 53 k2| 5%
o= vmgb ¥3 | 8.8 [AH=1.yd | 145 Ts=/33.sY [Tmsy,
‘ 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 A 14 % 2 1%2% i53S A Y Gilusy .13 2
Run 2. . . ].0 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 i 3 4 Pa] 6 7 Desiccant Total Air Flows
Final wt., g - L i ) e o) 1 ACFM DSCFM
Initial wt., g < A T T D0H €59 |SH ., 734
Difference ) ¥ | ‘gg
1NKCI HNO3/H202 H2SO4/KMN! y




ONTARIO HYRDO D-6784-16 MERCURY TESTING
IMPINGER RECOVERY

Date q/?//7

i
BARR

Project WTc  dulide

Project No. Operators L}ﬂy\)
Source |1, L Stack C SVDAL Sample Location ‘:ﬁ-m(‘,k:
. IMPINGER VOLUMES DRY
RUNT 1 2 3 4 5 6 7 COLUMN
g g 9 9 g g 9 g
START. 7223, 7 17%6.9 [761.01743.] 1751.7 | %s. 1 1 739. X aH. 0
END Q-5 |78 7 72684 176¢.017S1.8 [764.S [739.01952. 3
CHANGE 90, % 3. 3 1.4 2.9 0-1 ~0b | -06.2 2.3
MASS OF MOISTURE COLLECTED, g| 1£0.5
IMPINGER VOLUMES DRY
:zi?\sz—"_ 1 2 3 4 5 7 COLUMN
9 g g 9 g g g 9
START. 7s4.8 | 7981 (7564 [766.7 [765.2 [718.5 [7<HO | %41. §
END %6 7 | 837.C [20.7770.2 |7s5. S [M4.0 [152.£ |985.L
CHANGE 10 7.9 29.5 5.3 3.3 0.3 0.5 -1 H 3. %
MASS OF MOISTURE COLLECTED, g| [£9,7
IMPINGER VOLUMES DRY
EESNTS ] 5 3 4 5 6 7 COLUMN
g g g g g 9 g g
START. 2s4.0 [ 7€4.5 [763.97270.3 750.9 |65 | /7654 [909 2
END 8IS [T [ 73,1 1819 | 285.8 [ 1S, | 7232
CHANGE 7.2 24,9 qQ. 4 5.4 0 0.7 -0.3 18.5
MASS OF MOISTURE COLLECTED, g| | 4 b, 9
IMPINGER VOLUMES DRY
;isNz 1 5 3 4 5 5 COLUMN
9 g g g g 9
START.
END
CHANGE

COMMENTS




BARR
—

Project

Hibbing Taconite Company

EPA METHOD 3A -- Instrument Analysis Data Sheet

Sample Location(s)Pellet Indurating Furnace Line 2 - Stack ¢

Test No: Baseline Analyzer CO, Range (span), %:
Date: 09/06/17
Operators: TYL
Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas Nitrogen 0 0
CO2 Low-Range CC37750 - 5
0,/CO, Mid-range CA06672 9.6 9.5
O, High-range CA06643 21.2 -

Time of Calibration

Analyzer Make / Model / Serial No.
Analyzer O, Range (span), %:

PRETEST ANALYZER CALIBRATION DATA

0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas 0 0.1 0 0
Mid-range: 9.6 9.5 5 4.9
High-range: 21.2 211 9.5 9.6
to_
INTEGRATED BAG ANALYSIS

Location/Test No. Line 2 SV026
Run No. 1 2 3
Time Sampled
Time Analyzed
Oy, % 19.1 19.0 19.1
CO,,% 0.6 0.6 0.5

Servomex 1440

0-21.2

0-9.5




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

BARR
Project Hibbing Taconite Company Meter ID C-6 Probe ID 10-3 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 2 SV027 Meter Y 0.9848 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.7166 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 9 in. Hg
Test Baseline Run # 1 Liner Type: Glass IMP Out TC 2162 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 732 700.17
1 5.0 703.32 0.750 1.19 3.22 703.39 * 121 * * * 60 59 10.0
2 10.0 706.51 0.740 1.18 3.20 706.59 * 120 * * * 60 59 10.0
3 15.0 709.97 0.920 1.46 3.56 710.15 * 122 * * * 60 59 10.0
4 20.0 713.37 0.870 1.38 3.46 713.62 * 122 * * * 61 60 10.0
5 25.0 717.05 0.970 1.54 3.66 717.28 * 122 * * * 62 60 10.0
6 30.0 720.81 0.960 1.52 3.65 720.93 * 122 * * * 64 60 10.0
7 35.0 724.57 1.050 1.67 3.82 724.75 * 123 * * * 64 61 10.0
8 40.0 728.30 1.050 1.67 3.82 728.57 * 123 * * * 65 61 10.0
9 45.0 731.98 0.970 1.54 3.68 732.25 * 123 * * * 65 62 10.0
10 50.0 735.68 0.990 1.58 3.72 735.97 * 123 * * * 66 62 10.0
11 55.0 739.11 0.820 1.31 3.39 739.36 * 122 * * * 66 62 10.0
12 60.0 742.43 0.800 1.28 3.35 742.71 * 122 * * * 67 63 10.0
13 65.0 745.94 0.910 1.46 3.58 746.29 * 122 * * * 66 63 10.0
14 70.0 749.56 0.890 1.42 3.54 749.83 * 122 * * * 67 64 10.0
15 75.0 753.15 1.050 1.68 3.85 753.68 * 122 * * * 68 64 10.0
16 80.0 757.02 1.100 1.76 3.94 757.62 * 122 * * * 68 65 10.0
17 85.0 760.78 1.100 1.76 3.94 761.56 * 123 * * * 69 65 10.0
18 90.0 764.53 1.050 1.68 3.85 765.41 * 123 * * * 69 65 10.0
19 95.0 768.35 1.000 1.60 3.76 769.17 * 123 * * * 69 65 10.0
20 100.0 772.21 1.050 1.68 3.85 773.03 * 123 * * * 69 66 10.0
21 105.0 775.92 0.940 1.51 3.66 776.68 * 122 * * * 70 66 10.0
22 110.0 779.61 0.940 1.51 3.66 780.34 * 123 * * * 70 66 10.0
23 115.0 782.90 0.730 1.17 3.23 783.57 * 122 * * * 70 67 10.0
24 120.0 786.12 0.730 1.17 3.23 786.80 * 123 * * * 71 67 10.0
End Time 937
Run Time 120 Avg DH= 1.49 Avg Ts= 122.29 Avg Tm= 64.52
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 1 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 846.6 767.8 802.0 760.2 758.4 749.9 766.0 951.0
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 758.8 742.6 796.5 757.4 758.5 749.5 766.1 934.4
Difference 87.8 25.2 5.5 2.8 -0.1 0.4 -0.1 16.6 138.1

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-6 Probe ID 10-3 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 2 SV027 Meter Y 0.9848 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.7166 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 7 in. Hg
Test Baseline Run # 2 Liner Type: Glass IMP Out TC 2162 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1018 786.56
1 5.0 789.92 0.840 1.35 3.46 790.02 * 121 * * * 68 67 10.0
2 10.0 793.30 0.840 1.35 3.46 793.48 * 122 * * * 68 67 10.0
3 15.0 796.88 0.960 1.54 3.69 79717 * 123 * * * 69 67 10.0
4 20.0 800.65 0.950 1.53 3.67 800.85 * 123 * * * 70 68 10.0
5 25.0 804.37 0.990 1.59 3.76 804.60 * 123 * * * 71 68 10.0
6 30.0 808.08 0.990 1.59 3.76 808.36 * 124 * * * 72 68 10.0
7 35.0 811.82 0.960 1.55 3.71 812.07 * 123 * * * 72 69 10.0
8 40.0 815.54 0.950 1.53 3.69 815.76 * 123 * * * 73 69 10.0
9 45.0 819.04 0.890 1.44 3.58 819.34 * 123 * * * 73 69 10.0
10 50.0 822.54 0.880 1.42 3.56 822.90 * 123 * * * 73 70 10.0
11 55.0 825.68 0.680 1.10 3.14 826.03 * 122 * * * 74 70 10.0
12 60.0 828.81 0.700 1.13 3.18 829.22 * 123 * * * 74 70 10.0
13 65.0 832.08 0.720 1.17 3.23 832.44 * 123 * * * 73 71 10.0
14 70.0 835.11 0.740 1.20 3.27 835.71 * 123 * * * 74 71 10.0
15 75.0 838.47 0.830 1.34 3.47 839.18 * 123 * * * 75 71 10.0
16 80.0 842.03 0.830 1.35 3.47 842.65 * 123 * * * 76 72 10.0
17 85.0 845.44 0.930 1.51 3.68 846.33 * 122 * * * 76 72 10.0
18 90.0 849.16 0.940 1.53 3.70 850.03 * 123 * * * 76 72 10.0
19 95.0 852.93 0.960 1.57 3.75 853.77 * 120 * * * 76 73 10.0
20 100.0 856.65 0.960 1.57 3.75 857.52 * 119 * * * 77 73 10.0
21 105.0 860.16 0.920 1.50 3.67 861.20 * 121 * * * 77 73 10.0
22 110.0 863.72 0.900 1.46 3.62 864.82 * 123 * * * 78 74 10.0
23 115.0 867.00 0.750 1.22 3.32 868.14 * 122 * * * 78 74 10.0
24 120.0 870.21 0.720 1.18 3.25 871.39 * 122 * * * 79 75 10.0
End Time 1224
Run Time 120 Avg DH= 1.41 Avg Ts= 122.38 Avg Tm= 72.19
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 2 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 832.8 785.9 769.0 761.5 760.5 800.6 755.0 967.5
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 747.2 765.0 766.0 758.4 760.1 800.5 755.9 947.8
Difference 85.6 20.9 3.0 3.1 0.4 0.1 -0.9 19.7 131.9

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-6 Probe ID 10-3 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 2 SV027 Meter Y 0.9848 Pitot Tube No. 10-3 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.7166 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 9 in. Hg
Test Baseline Run # 3 Liner Type: Glass IMP Out TC 2162 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1300 870.56
1 5.0 873.93 0.810 1.32 3.45 874.01 * 122 * * * 78 76 10.4
2 10.0 877.45 0.800 1.30 3.43 877.44 * 121 * * * 78 77 10.4
3 15.0 880.92 0.900 1.47 3.63 881.07 * 121 * * * 78 77 10.4
4 20.0 884.50 0.900 1.47 3.64 884.71 * 120 * * * 79 77 10.4
5 25.0 888.22 0.960 1.56 3.76 888.46 * 121 * * * 80 77 10.4
6 30.0 891.96 0.990 1.61 3.81 892.28 * 123 * * * 81 78 10.4
7 35.0 895.91 1.150 1.87 4.11 896.38 * 124 * * * 82 78 10.4
8 40.0 899.91 1.100 1.79 4.03 900.41 * 123 * * * 82 79 10.4
9 45.0 903.71 1.000 1.63 3.84 904.26 * 123 * * * 83 79 10.4
10 50.0 907.55 1.050 1.72 3.94 908.20 * 123 * * * 83 80 10.4
11 55.0 911.08 0.800 1.31 3.45 911.65 * 122 * * * 84 80 10.4
12 60.0 914.56 0.790 1.30 3.43 915.08 * 122 * * * 84 80 10.4
13 65.0 918.34 0.970 1.58 3.79 918.87 * 125 * * * 84 81 10.4
14 70.0 922.06 0.930 1.52 3.72 922.59 * 123 * * * 85 81 10.4
15 75.0 925.85 1.050 1.72 3.96 926.55 * 123 * * * 85 82 10.4
16 80.0 929.65 1.000 1.64 3.87 930.42 * 123 * * * 86 82 10.4
17 85.0 933.66 1.100 1.81 4.06 934.47 * 123 * * * 86 82 10.4
18 90.0 937.56 1.050 1.73 3.97 938.44 * 122 * * * 86 83 10.4
19 95.0 941.55 1.100 1.81 4.06 942.50 * 123 * * * 86 83 10.4
20 100.0 945.43 1.050 1.73 3.97 946.47 * 123 * * * 85 83 10.4
21 105.0 949.26 0.930 1.53 3.73 950.20 * 123 * * * 85 83 10.4
22 110.0 953.00 0.930 1.53 3.73 953.93 * 124 * * * 85 83 10.4
23 115.0 956.38 0.760 1.25 3.38 957.31 * 123 * * * 85 83 10.4
24 120.0 959.59 0.740 1.22 3.33 960.64 * 123 * * * 85 83 10.4
End Time 1505
Run Time 120 Avg DH= 1.56 Avg Ts= 122.63 Avg Tm= 81.71
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 3 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 815.6 787.4 778.4 770.5 750.3 755.0 764.1 958.9
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 751.3 751.6 767.0 767.8 749.7 755.2 763.9 936.1
Difference 64.3 35.8 11.4 2.7 0.6 -0.2 0.2 22.8 137.6

* Data Recorded on Field Data Sheet



N

Project
Smpl Loc
Test No.

Hibbing Taconite Company

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

Meter ID C-~ ‘e

Favey

Ve 2 svol?l

2

Run

Meter Y 0 A4xY¥
Orifice H@ 1, lj !’e(a

Pitot No.

Probe ID #3 =%

jo-~ 3

= Ao

Bar.Pres 2%.39  inHg

Stat. Pres

Q. ¥

in H,0O

PitotCp 8.y Probe Lgth Y ft

Sample Train Leak Rate {cfm)

Pretest O ~J at

J& inHg

Posttest V.4  at

‘1 in Hg

Date §.6-i} Operators 3k | tey; Liner Type®Glass [1S.S. [ClOther imp TC_21bZ | Pitot (3 in.) Pos.icNeg. §-
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, “'r in H,O in HO Volume in Hg Is, °F Outlet Inlet Outlet %
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[l _ Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture ¢c/min * Nozzle No.
Temp Content Content Start Time End Time Bag No. Bag Vol at 15 in Ha Filter No. Nozzle No. | Nozzle Dn 1
Run 1 £q 3.0 | 07331 [G93F AR Glos |o.7:2 2
|Run 2 3 3
Avg. in.
Moisture Recovery Data and impinger content information: "
Impinger 1 2 3 4 [ =0 6 7 Desiccant Total Air Flows
Final wt., g M~ | N [ = * ~ ACFM DSCFM
Tnital wi. g e < 9 7 V! A B Slh= e TR\ 21,390 1 oZ 03}
Werence 255 r Tyl (Y .
1N KCI HNO3/H202 H2S04/KMNO4
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ONTARIO HYRDO D-6784-16 MERCURY TESTING

FIELD DATA SHEET
Project  Hibbing Taconite Company Meter ID C“Q Probe D Q- 3 Bar. Pres 1 3 '3 ‘f. in Hg Sample Train Leak Rate (cfm)
Smpl Loc _F‘_vl'\‘-k 2. Suva 'L?- MeterY O, 9 YYy PitotNo. o . 1 Stat. Pres ~2,9®  inHO Pretest O at YO inHg
Test No: 4 " Run "} Orifice H@ ) PitotCp O, ¥ Probe Lgth iy ft Posttest ©ed  at A inHg
Date  “9.fy-j F Operators ®7b( (o Liner Type:&'Gi'ass 0S.S. OOther Imp TC 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,O in H,0 Volume in Hg Is, "k Outlet Inlet Outlet %
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Nozzle Calibration
Initialization Values Test Run Times ORSAT System 'Sample Train Components Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp, Coptent Content Start Time | EndTime | BagNo. |. Bag Vol at 15.in Hg Filter No. | Nozzle No: | Nozzle Dn 1
Run 1 b Ia-i') = IENES 1Ly A/ A Glexs [ ©T03 2
Run 2 7.4 3
N Avg. in.
Moisture Recovery Data and impinger content information: i =,
Impinger 1 2 3 4 5 /] 6 7 Desiccant Total Air Flows
Final wt., g = —— =) iy ACFM DSCFM
Initial wt., g R N o T CVeCT =" g4, 015 1bJ ILFL
Difference - ] (i
1NKCI HNO3/H202 H2S04/KMNO4 =




ONTARIO HYRDO D-6784-16 MERCURY TESTING

FIELD DATA SHEET
Project  Hibbing Taconite Company Meter ID C- ‘Q Probe D 1O~ 3 Bar.Pres ©3%,3 i in Hg Sample Train Leak Rate (cfm)
Smplloc Fuvees. 2 & 0273 Meter Y D.4%Y S Pitot No. is =2 Stat. Pres -, Eé in H,0 Pretest &Y. at ) inHg
Test No. 2 Run = Orifice H@ __ 1} bk _PitotCp _ ©, pX Probe Lgth (> ft Posttest O+ at ©) inHg
Date 9-L-i} Operators oo k/ lev, Liner Type‘,'@/Glass JS.S. Cother Imp TC Pitot (3 in.) PosH‘Neg. E
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, 1 in H,0 in H;0 Volume in Hg Is,“F Outlet Inlet Outlet %
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' ' ; Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components Tech. Date
Meter Oxygen Moisture b * ¢c/min * . Nozzle No.
Temp Content Content Start Time End Time Bag No. Bag Vol at15inHg | Filter No. Nozzle No. | Nozzle Dn 1
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un 2 . e
" Avg. in.
Moisture Recovery Data and impinger content information: i g e
Impinger 1 2 3 4 5 6 7 Desiccant Total e Air Flows
Final wt., g 7 by —T P < =i N ACFM DSCFM
Initial wt., g R A Y <O A = 3 >3 703 1L, <50
Difference =l i Ji = 4
1 NKCI HNO3/H202 H2SO4/KMNO4 L/
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ONTARIO HYRDO D-6784-16 MERCURY TESTING

IMPINGER RECOVERY

Date Q/é/)7

Project No.

Operators

&AJ

Source |, uy

A Stak B Supan

Sample Location &3

IMPINGER VOLUMES

TEST DRY
RUN 1 1 2 3 4 5 6 7 COLUMN
g g g g 9 g g 9
START. 298 .2 17436 (968 175724 [7€3 .S [7499.5 704 .3 934.4
END Y6, b | 767 & 1902.0[760.2 |758.4 | 741 7 [ i © [4<l. ©
CHANGE 27 % 25.2 5.5 [ 2.% - 0. i 0.4 ~0.1 lb- b
MASS OF MOISTURE COLLECTED, g| | 38. |
IMPINGER VOLUMES DRY
Efﬁz ; 5 3 4 5 6 7 COLUMN
9 g g 9 9 9 g 9
START. 7974 | 768.0 Dlb.ol7¢g 2o | [800.5 7459 | 1928
END R & | 735.9 [79.0]761.T [760.S |Qpo. & |155.©9L7.5
CHANGE 35. b 0. 4 3.0 | 3.1 0.y . i -0.9 9.7
MASS OF MOISTURE COLLECTED, g| 131, &
. IMPINGER VOLUMES DRY
-IQLEJiIT:S ) 5 3 4 5 6 7 COLUMN
g g g 9 g g 9 9
START. 7503 (7516 701747  [749. 7 [755- X | 7%3.9 | 9%. |
END 1.6 7824 (7751 7.5 [750.3 [755.0 [%4,1__|[458.9
CHANGE b 4.3 35.2 iyl 3 0.4 -0.) | 0. YR
MASS OF MOISTURE COLLECTED, g| 137. b
IMPINGER VOLUMES DRY
;E,SVE 1 2 3 4 6 COLUMN
g 9 g g g g
START.
END
CHANGE

COMMENTS
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Project

Hibbing Taconite Company

EPA METHOD 3A -- Instrument Analysis Data Sheet

Sample Location(s)Pellet Indurating Furnace Line 2 - Stack £

Test No: Baseline Analyzer CO, Range (span), %:
Date: 09/06/17
Operators: TYL
Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas Nitrogen 0 0
CO2 Low-Range CC37750 - 5
0,/CO, Mid-range CA06672 9.6 9.5
O, High-range CA06643 21.2 -

Time of Calibration

Analyzer Make / Model / Serial No.
Analyzer O, Range (span), %:

PRETEST ANALYZER CALIBRATION DATA

0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas 0 0.1 0 0
Mid-range: 9.6 9.5 5 4.9
High-range: 21.2 211 9.5 9.6
to_
INTEGRATED BAG ANALYSIS

Location/Test No. Line 2 SV027
Run No. 1 2 3
Time Sampled
Time Analyzed
Oy, % 19.9 19.9 19.8
CO,,% 0.3 0.3 0.3

Servomex 1440

0-21.2

0-9.5




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

BARR
Project Hibbing Taconite Company Meter ID C-12 Probe ID 10-4 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 1 SV028 Meter Y 0.9955 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.9292 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at_ 11 in. Hg
Test Baseline Run # 1 Liner Type: Glass IMP Out TC 1253 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 732 295.64
1 5.0 298.81 0.750 1.38 3.22 298.86 * 111 * * * 57 57 9.0
2 10.0 301.87 0.760 1.40 3.25 302.11 * 111 * * * 57 57 9.0
3 15.0 305.25 0.880 1.62 3.50 305.61 * 111 * * * 58 57 9.0
4 20.0 308.73 0.900 1.65 3.54 309.15 * 112 * * * 59 57 9.0
5 25.0 312.38 0.960 1.76 3.65 312.80 * 112 * * * 61 58 9.0
6 30.0 316.02 1.000 1.85 3.74 316.54 * 111 * * * 62 58 9.0
7 35.0 319.84 1.100 2.03 3.93 320.47 * 111 * * * 64 59 9.0
8 40.0 323.75 1.100 2.04 3.94 324.40 * 112 * * * 64 60 9.0
9 45.0 327.64 1.050 1.94 3.85 328.25 * 112 * * * 65 60 9.0
10 50.0 331.51 1.050 1.95 3.86 332.11 * 111 * * * 66 61 9.0
11 55.0 335.10 0.840 1.56 3.46 335.57 * 111 * * * 67 61 9.0
12 60.0 338.51 0.820 1.53 3.42 338.99 * 111 * * * 67 62 9.0
13 65.0 342.40 0.900 1.68 3.59 342.58 * 111 * * * 67 63 9.0
14 70.0 345.66 0.920 1.71 3.63 346.20 * 112 * * * 68 63 9.0
15 75.0 349.60 1.100 2.05 3.97 350.17 * 112 * * * 69 64 9.0
16 80.0 353.38 1.100 2.05 3.97 354.14 * 112 * * * 70 64 9.0
17 85.0 357.50 1.150 2.15 4.06 358.21 * 112 * * * 70 64 9.0
18 90.0 361.44 1.150 2.15 4.06 362.27 * 112 * * * 70 65 9.0
19 95.0 365.48 1.100 2.06 3.98 366.25 * 112 * * * 71 65 9.0
20 100.0 369.47 1.100 2.06 3.98 370.23 * 112 * * * 71 65 9.0
21 105.0 373.22 1.000 1.87 3.80 374.03 * 112 * * * 71 66 9.0
22 110.0 377.16 1.000 1.88 3.80 377.84 * 112 * * * 72 66 9.0
23 115.0 380.71 0.840 1.58 3.49 381.33 * 112 * * * 72 66 9.0
24 120.0 384.23 0.840 1.58 3.49 384.82 * 112 * * * 73 67 9.0
End Time 937
Run Time 120 Avg DH= 1.81 Avg Ts= 111.63 Avg Tm= 64.08
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 1 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 834.0 818.1 760.1 767.5 753.6 717.6 752.5 985.7
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 754.7 795.9 755.0 764.3 752.8 716.6 753.6 968.6
Difference 79.3 22.2 5.1 3.2 0.8 1.0 -1.1 17.1 127.6

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-12 Probe ID 10-4 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 1 SV028 Meter Y 0.9955 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.9292 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test Baseline Run # 2 Liner Type: Glass IMP Out TC 1253 Pretest Pitot leak Check Pos pas @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1018 384.62
1 5.0 388.23 0.930 1.74 3.66 388.28 * 111 * * * 66 66 9.0
2 10.0 391.91 0.940 1.76 3.67 391.95 * 111 * * * 67 66 9.0
3 15.0 395.90 1.100 2.06 3.98 395.93 * 111 * * * 69 66 9.0
4 20.0 399.77 1.100 2.07 3.99 399.91 * 110 * * * 71 67 9.0
5 25.0 403.85 1.150 2.17 4.09 404.00 * 109 * * * 72 67 9.0
6 30.0 407.97 1.150 2.17 4.09 408.10 * 109 * * * 74 67 9.0
7 35.0 412.00 1.100 2.08 4.01 412.11 * 110 * * * 74 68 9.0
8 40.0 415.87 1.100 2.08 4.01 416.12 * 111 * * * 75 68 9.0
9 45.0 419.63 1.000 1.89 3.83 419.95 * 111 * * * 75 69 9.0
10 50.0 423.37 0.990 1.87 3.81 423.76 * 112 * * * 76 69 9.0
11 55.0 426.88 0.840 1.59 3.52 427.28 * 110 * * * 76 70 9.0
12 60.0 430.35 0.840 1.60 3.53 430.81 * 109 * * * 76 70 9.0
13 65.0 433.66 0.740 1.40 3.31 434.11 * 111 * * * 74 70 9.0
14 70.0 437.01 0.770 1.46 3.37 437.48 * 111 * * * 76 71 9.0
15 75.0 440.71 0.900 1.71 3.65 441.13 * 111 * * * 77 71 9.0
16 80.0 444.24 0.910 1.73 3.67 444.80 * 111 * * * 78 71 9.0
17 85.0 448.06 0.990 1.88 3.83 448.63 * 111 * * * 78 71 9.0
18 90.0 452.11 1.100 2.09 4.04 452.67 * 111 * * * 79 72 9.0
19 95.0 456.18 1.150 2.19 4.14 456.80 * 110 * * * 79 72 9.0
20 100.0 460.27 1.150 2.20 4.14 460.95 * 108 * * * 80 73 9.0
21 105.0 464.12 1.000 1.91 3.87 464.82 * 109 * * * 80 73 9.0
22 110.0 467.96 1.000 1.91 3.86 468.68 * 111 * * * 81 73 9.0
23 115.0 471.51 0.840 1.60 3.55 472.23 * 111 * * * 82 75 9.0
24 120.0 474.92 0.810 1.56 3.50 475.73 * 109 * * * 83 76 9.0
End Time 1224
Run Time 120 Avg DH= 1.86 Avg Ts= 110.33 Avg Tm= 72.90
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 2 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 788.6 753.0 760.4 762.3 752.2 761.4 736.9 958.4
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 717.9 727.8 755.4 759.4 752.1 761.1 7371 935.4
Difference 70.7 25.2 5.0 2.9 0.1 0.3 -0.2 23.0 127.0

* Data Recorded on Field Data Sheet



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

BARR
Project Hibbing Taconite Company Meter ID C-12 Probe ID 10-4 Bar.Press. 28.39 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 2 - Stack 1 SV028 Meter Y 0.9955 Pitot Tube No. 10-4 Stat Press. -0.8 in. H20 Pretest 0.000 at 10 in. Hg
Date 09/06/17 Orifice dH@  1.9292 Pitot Cp 0.84 CPMTC NA Posttest 0.000 at 8 in. Hg
Test Baseline Run # 3 Liner Type: Glass IMP Out TC 1253 Pretest Pitot leak Check Pos pass @ >3"w.c
Operators DJK /LDP2 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. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1300 475.26
1 5.0 478.61 0.780 1.49 3.43 478.69 * 112 * * * 80 78 9.0
2 10.0 482.00 0.790 1.51 3.45 482.14 * 112 * * * 80 79 9.0
3 15.0 485.62 0.930 1.78 3.75 485.89 * 112 * * * 80 78 9.0
4 20.0 489.26 0.910 1.74 3.71 489.59 * 111 * * * 81 79 9.0
5 25.0 492.98 0.960 1.85 3.82 493.41 * 110 * * * 82 78 9.0
6 30.0 496.77 0.970 1.86 3.82 497.23 * 113 * * * 84 79 9.0
7 35.0 500.87 1.100 2.11 4.09 501.32 * 112 * * * 85 79 9.0
8 40.0 504.83 1.100 2.12 4.09 505.41 * 112 * * * 87 81 9.0
9 45.0 508.94 1.100 2.12 4.10 509.51 * 112 * * * 88 81 9.0
10 50.0 513.00 1.100 2.12 4.11 513.62 * 112 * * * 88 82 9.0
11 55.0 516.62 0.820 1.59 3.56 517.18 * 111 * * * 88 82 9.0
12 60.0 520.13 0.840 1.63 3.60 520.78 * 110 * * * 88 82 9.0
13 65.0 523.87 0.930 1.80 3.79 524.57 * 111 * * * 87 83 9.0
14 70.0 527.63 0.940 1.82 3.80 528.37 * 112 * * * 89 83 9.0
15 75.0 531.82 1.100 2.13 4.12 532.49 * 112 * * * 90 84 9.0
16 80.0 535.95 1.100 2.13 4.13 536.62 * 112 * * * 91 85 9.0
17 85.0 540.02 1.100 2.13 4.13 540.75 * 113 * * * 91 85 9.0
18 90.0 54411 1.100 2.13 4.13 544.88 * 113 * * * 90 85 9.0
19 95.0 548.37 1.150 2.23 4.22 549.10 * 112 * * * 90 85 9.0
20 100.0 552.61 1.150 2.23 4.22 553.32 * 113 * * * 90 85 9.0
21 105.0 556.57 1.050 2.04 4.03 557.35 * 113 * * * 89 85 9.0
22 110.0 560.56 1.050 2.03 4.03 561.38 * 113 * * * 89 84 9.0
23 115.0 564.21 0.850 1.64 3.62 565.00 * 114 * * * 89 84 9.0
24 120.0 567.78 0.830 1.61 3.58 568.58 * 113 * * * 89 84 9.0
End Time 1505
Run Time 120 Avg DH= 1.91 Avg Ts= 112.08 Avg Tm= 84.48
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. 3 Filter No. NA Impinger 1 2 3 4 5 6 7 Desiccant Total
Bag Vol. 15 liters Nozzle No. Glass Final wt., g 834.4 818.7 760.6 769.4 7571 719.8 753.2 996.2
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 756.7 798.6 757.2 766.3 756.8 719.2 754.7 978.7
Difference 77.7 20.1 3.4 3.1 0.3 0.6 -1.5 17.5 121.2

* Data Recorded on Field Data Sheet



ONTARIO HYRDO D-6784-16 MERCURY TESTING
FIELD DATA SHEET 3} ¢iK H |

i

Project  Hibbing Taconite Company Meter ID C'.~| T Probe ID1S » Y Bar. Pres Y4 337 in Hg Sample Train Leak Rate (cfm)
SmplLoc Fuven. 2 Svary MeterY (948 Pitot No. i~ ¥ Stat. Pres .  inH,0 Pretest U -3 at & inHg
Test No. 1 Run__ | Orifice H@ _J, 4297 Pitot Cp_ O o+ Probelgth  [4d ft R Posttest ©~>  at ‘{  inHg
Date  q-{-{ 7} Operators BT kftxo, Liner Type:sf{ Glass [1S.S. ClOther imp TC_J2 33 |_Pitot (3in.) Pos.® Neg. ¥T
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,
2l vm, 1t in H,0 in H,0 Volume in Hg Is, "k Outlet Inlet Outlet %
337 [295.bY
A6 5 [2q9.%| | &3¢ 13Y (29354 5.5 iy 237 (LTS 75 & | s3
6 10 2ov3y o3 | Lys 3u1.15f L B T 23% | 2y Yy '3 |53
5 15 |3u51y” 18 yx | /6 30089 | G | iy [ 23y [zl 1} Sy | 53
5 20 (%33 | ©.93 1es  [Teaug %.{ TEY 11373 2 Yy £9 Y
4 25 |3123Y [ AL | 1AW [32.30 o | opr [ [z Yy e TY
4 30 Blhey | 1.ve .37 [ 65y 2 ir 1 2y / 159 vy b y¥
3 35 1319.%Y (440 [ 2.57 [loyg 1.5 iy ltry 1l 7 &y EX
3 40 (3233 [ {49 Lok [3WME 2.5 1 [ Ryy | 24y Ye by ks
2 45 3910y | Lo v Lakt (32998 El's Uy | 2ys [ 2L X = # R
2 so 3L [)ey | 24y [d¥ 3y th | 2a¢y [ 6y AL 26 | G
1 5 [235.4s | Oy Lyle [33r.69 3e ty [ 25 26y Y ) | b)
1 60 |33¥S) | o.4% | (.57 [333q L.g T KX 1y Tr ) | b2
B-6 65 1l9Lys | S, 14 ¥ [IyiSg s 1y Y4 35y 4% | 63 =
6 70 [l (090 2 N I AL T | Hr | e Lyv 7 ) AE %673 28, |=1P
5 75 [3vg-be [.00 2.0 % [37-4Q ¥ | Dy [y Wy ve 4 (Cv
5 80 1333.3% | 1), 2alg [IVV4Y 8-y HY |2yy |Tyy Y3 2 R o X
4 85 |33.¢> | Ly 2.5y 135xy R Yy My [ave 1fe Y/ Ao | Ly
s | o0 [BeyY [Fs™ [0y 6228 | wy | UL [ayt [ty | y¥ o | &y
3 95 [JbV.yY | )1 2.0k |3 3.5 by [t ey 7y X Ly
3 100 |3y Y | ks Tolg (33033 s.¢ | W |av? 1r7 52 X L$
2 105 73322 |39 %Y (3 o | N+ (277 - S e 2 3
2 10 B [ Tee 1Y 12018 ¥-s A R 15} A T &
1 15 [} |o-dy Lyy [An3% by et [tn 17} ) v | el
1 120 139727 | o.5x I-sY [3sygR By vy [*r~ [xrY [ S |
o= Vm=%¥ .34 a4y |8H=1.4]) Ts=1|Liz? Tm=oY.sY
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
Fun 1 gl [28.7 A= | 332 SR EES Gy | CJa>S [p.213 2
un
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 4 [ 6 7 Desiccant Total Air Flows
Final wt., g Faas Sy =y 2] - ACFM DSCFM
Initial wt., g =24 AN ¢ %CO**&’%&- 214,096 it T4, 2%
Difference — el E V4
1NKCI HNO3/H202 H2SO4/KMNDZ




- ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARR FIELD DATA SHEET
e
Project  Hibbing Taconite Company Meter ID C 2 Probe ID Is-Y Bar. Pres “hY 3 ﬁ in Hg Sample Train Leak Rate (cfm)
SmplLoc Furje., 2. SVaayY MeterY  @.9995)" Pitot No. & «f Stat. Pres ~Y.yo inH0 Pretest 0.3 at 1Q inHg
Test No. { Run 2 Orifice H@ _1-929 L PitotCp__ O.J¥  ProbeLgth o ft Posttest 0.0  at % inHg
Date 8-b~1) Operators Qi [L=s Liner TypejAl Glass 'S.S. CIOther ImpTC_1S2 | pitot (3in.) Pos X 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, it in H,O in H,O Volume in Hg Is, °F Outlet Inlet Outlet %
2L 1AF
AG 5 129¥23 043 N3y JJu¥ 3y 1y 239 2y /G bk Gl
6 10 [39)9y [0.9¢ [\ 3l [[1.83 s 11 ryz |5 ys b3 6
5 15 1395.93 .o Rale [[0.18 L AR Ty 1y3 Yy~ [ AN
5 20 343X | t-(e 1> 305 1y e 1yu i 43 ve 3| b3
4 25 [Y03XY¥ [ )y | A4 ¥/]]900 L 8 ing | 2% 27¥ Y1} 22 | &%}
4 30 %34y [ v REN/IFSE 3. - YAEEYY tyy 7Y 1y t
3 3 |yt | 1> .43 /]2.11 3.y s 14y 1yo Yy 3y | by
3 0 |YS%Y [ 1o 1.4 59/ [0 3.y 1 21 177 794 Yy | &Y
2 45 [Y14.6% | ) 3.3 I | a4 3.5 iy 27 Ty ¥ Ir |9
2 50 |4233% [0.94 | |. T 35 N2 |2t | zrg o ¢ | 69
1 55 |Ywbogs | o XX | bosid |Vip 28 1y (15 16( $1 6 | 3
1 60 [493% [o. %N | I dd [ 3.3 T EEE! 20\ Y1 1 | 39
B-6 65 Iyl Je.yy [ 149 Lty 5 Ly Yy [ a2 T 3}y 3
6 70 J¥33s1  [6,3% 1y 152 7.0 T 2yl | 2 (xd 16 [ ¥
5 75 |{1¢-H  [D g0 P} 1.7 3.5 (AT tY)y | 26y 3 12 | 3/
5 o [49v. 2y [o.qy [ |38 [i0 2.y e | 2vy | Tl 3y Ts |3
4 s [IY#oo (0,99 [ 1.x LAk 35" 1e l2ry |2l s [ 7Y [ 3/
4 %0 [4352.u Lla 24 D18 2.5 L1y Zry [t Yy ) 34 [ 3
3 95 [¥s0 )Y |¢tey- [2.08 1| [3.09 4.2 pis s | 26e VY 1 | 32
3 100 |Y00.23. 1Y |2zk |[[>2A 4.4 1oy [ 253 [ b I Y
2 105 |l |tew LY 1\ .Y 09 (21 2k L w0 | 32
2 10 [ r9% 100 g [Vt 3. TR 1 E; 5| 37
1 115 [931.5) [o.9Y [rle 1L 3.5 T 27 3 261 % s1| 75
1 120 Y34 (e [i/5e ([ 0 R.> s (24 Lo by s} | 36
o= vm=Po A+ TR AY [W- gL [ a9 Ts=11933 Tmal.9o _
i Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components - Tech. Date
Meter Oxygen Moisture cc/min * Nozzle No.
Temp Content Coptent Start Time End Time Bag No. Bag Vol at 16in Hg Filter No. Nozzle No. | Nozzle Dn 1
Run 1 A 184 4 ab EXR iy AN [ 3T ¢-2i7 2
Run 2 3
Avg. in.
Moisture Recovery Data and impinger content information:
Impinger 1 2 3 = 4 __ 5 6 7 Desiccant Total Air Flows
Final wi., g ) ST = / 0 ACFM DSCFM
Initial wt., g ) 1 NV el CITA A— TH 70 7% 7%3
Difference T i
1N KCI HND3/H202 H2S04/KMNO4 £




ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARR FIELD DATA SHEET
s
Project  Hibbing Taconite Company Meter ID C -7 Probe ID '“ﬂ- Bar. Pres 2 )’«1 l in Hg Sample Train Leak Rate (cfm)
Smplloc |=dnue 2 Sus2¥  MeterY O.9§% s~ PitotNo. fa ~% Stat.Pres »2.y2 inH0 Pretest (),J at Ly inHg
TestNo. | Run 2 Orifice H@ [.9292 PitotCp  +¥r  Probe Lgth 1> Posttest .0 at % inHg
Date ﬂ,L.;q )} Operators )Ty / le ) Liner Typell}'Glass 0 S.S. [Other ImpTC Pitot (3 in.) Pos.S- NegEl'
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, 1t in H;O in H,O Volume in Hg Is, "k Outlet Inlet Outlet %
13: 09 [9#5.26 [ LR .
AS 5 143%.6) oYy [Nh79 [[i.50 Y. o TRY 2vs 251 \e = 1%
6 10 [Y9LSS | 8.9 Ly 1158 4. 5 v ¥ 15y ry & 29
5 15 |75 [0.4% [ 1) 3%/]1% v 75 174 (A £ % | F%
5 20 V¥l [D# | X2/ ) Lt L 4 Mo ¥ 2 1 | 14
4 25 |yn.aY [oq¢ [T ST/ [\ %3 A T kX7 Ty 53 ¥ | 1Y
4 1 |y Y [0.43 [ .4y fr u3 12139 26J N <Y | 3%
3 3% [Two.X} [1® T Y 5.9 T K77 26 £ ¥ | 79
3 40 |yoy%3 [ ped nid] [bow 3.3 pe [2Ys o Sl %) | v)
2 45 |yofay [ f.u0 R % 5. ne |24y [ TJ %) Y %/
2 50 1,53 t1d |2 1 3y IR Ll 253 Thef 7 ¥y K
1 55 |Slbb [o.x™ [ L &d [tus 4.5 e |25 7% 9 [P ¥ 51
1 60 [§725.)3 | o BY LdB v Y. ity 2% ). e 5 ws | B
B6 65 S3%% | &.G1 | jIjp [lse Y- | hie 226 16 ) S} §3 | 83
6 70 [SW%3 [ 0.8 | (Jelv [Ap 9.5 T ELT i5q LS % | %3
5 75 |NBI - | LS 2] PRTY s - [2v¢ et v L %Y
5 80 |s7§AY | .3 2. >33 £ he |24 26 S 1 5f
4 85 [§¥2-92 [ j 40 2oy >3 Son Hg [2ye 2\ sy 91 sy
4 90 |5yy.nt e 1axl [ $:> LT t¥q Sy I 5q
3 95 [SY$3Y | g 2 233 < hr [avv 1o 1Y > %
3 100 [Nl | 1af [l [3.97 SY [ 13 Tavy 1Y y 19 55
2 105 S5} | 1oy [Ia¥l [t T 1 251 2h) S5Y | ¥ 5y
2 10 [§60.86 [tey (Aol [0 yo 72 | 2ve k| Sy 9 ¥
1 15 |$e¥a] |o-w% |k T 9.5 1y [%so 2l s %4 74 .
1 120 [5e3Y |8, &3 i\ " ol %] wt [2r0 1/ DS 3y N4 "5,
2={50% [vmN ST | & | = AL i Ts=J]2.s% Tm=1Y 4
e Nozzle Calibration
Initialization Values Test Run Times ORSAT System Sample Train Components tr 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
it Ll 3.5 | Bb 13230 | ]33 & Rk a5 [S.% 2
Run )
= Avg. in.
Moisture Recovery Data and impinger content information: { 9
Impinger: 1 2 3 4 5 6 7 Desiccant Total Air Flows
Final wt., g . . —7 ) A | " - g ACFM DSCFM
initial wi., g XL AU —C (PR ¥ ULG— AN 176, 74
Difference = )
1NKCl HNO3/H202 H2804/Ki




ONTARIO HYRDO D-6784-16 MERCURY TESTING

BARJ IMPINGER RECOVERY
Project HT{ Hgmhaf_, Date 9 /ﬁ- ./ 17
Project No. Operators
Source e 2 Stac K B sSwolZ Sample Location S/pad
IMPINGER VOLUMES DRY
TEST
RUN 1 2 3 4 5 COLUMN |-
g g g g 9 g 9 g -
START. 549.7 [795.9 [7%6.0]172i4. 3 [752.8 [7ib. L |78%. | %68.6
END 84.0 |R18.\ 7601 [767.5 [763.L 7T L _[7s2< |995.7
CHANGE 74.3 23D 5.t 3.3 0.9 1.0 -l 7.1
MASS OF MOISTURE COLLECTED, g| 1>7. 4
IMPINGER VOLUMES DRY
:zi?\rz 1 5 3 4 5 6 7 COLUMN
9 g g e g 9 g 9
START. 2 7-9 173728 [ KEH 759,478 [TC1L. 1 [727.1 935,
END 798. & | 753.0 [7¢0. 4962, % 752, 2|76, 4 [73C.9 453,
CHANGE 20.7 5.3 | S, 3.7 0.1 0:3 | -0.% | 330
MASS OF MOISTURE COLLECTED, g| |27,0
IMPINGER VOLUMES DRY
;E?\IT3 ] 5 3 4 5 6 7 COLUNMN
9 9 9 g g g g g
START. Kb 7 | 798, ¢ 15227662 |756,% 19,2 [ 7547 |9%&-7
END 934 [ 218. 2 7604 [769.4 [757.1 1719.8 1753 2 |9%. X
CHANGE 17.7 3. | 3.4 3. 0.3 0« b ~i. 5 172-5
MASS OF MOISTURE COLLECTED, g| [3].a
IMPINGER VOLUMES DRY
;5?\12—— 1 3 4 5 7 | coLumn
9 g g g g g
START.
END
CHANGE

COMMENTS




BARR
—

Project

Hibbing Taconite Company

Sample Location(s)Pellet Indurating Furnace Line 2 - Stack 1

Test No: Baseline Analyzer CO, Range (span), %:
Date: 09/06/17
Operators: TYL
Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas Nitrogen 0 0
CO2 Low-Range CC37750 - 5
0,/CO, Mid-range CA06672 9.6 9.5
O, High-range CA06643 21.2 -

Time of Calibration

EPA METHOD 3A -- Instrument Analysis Data Sheet

Analyzer Make / Model / Serial No.
Analyzer O, Range (span), %:

PRETEST ANALYZER CALIBRATION DATA

0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas 0 0.1 0 0
Mid-range: 9.6 9.5 5 4.9
High-range: 21.2 211 9.5 9.6
to_
INTEGRATED BAG ANALYSIS

Location/Test No. Line 2 Stack SV028
Run No. 1 2 3
Time Sampled
Time Analyzed
Oy, % 20.0 20.1 20.0
CO,,% 0.3 0.2 0.3

Servomex 1440

0-21.2

0-9.5




Appendix C

Laboratory Reports and Sample Chain of Custody



Barr Engineering
5150 W. 76™ Street
Edina, MN 55439-2330

Project Number: 23/69-1428.72 BASE 200

Mercury

Ontario Hydro Method Analysis

Analytical Report
30094

Element One, Inc.
6319-D Carolina Beach Rd., Wilmington, NC 28412
910-793-0128 FAX:910-792-6853 ellab@ellab.com



mailto:e1lab@e1lab.com

The following data for Analytical Report 30094
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with guality assurance guidelines.

Review by:

Katig 15, B.S. Cheh‘list
September 19, 2017

Report Reviewed and Finalized By:

et

Ken Smith, Laboratory Director
September 19, 2017

eiemeniOne
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SUMMARY OF RESULTS

elementOne
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Run Number

Stack A-OHM-R1

Stack A-OHM-R2

Stack A-OHM-R3

Stack B-OHM-R1

Stack B-OHM-R2

Stack B-OHM-R3

Stack C-OHM—-R1

Stack C-OHM-R2

Stack C-OHM-R3

Stack D-OHM—-R1

Stack D-OHM—-R2

Stack D-OHM-R3

Field Blank

Summary of Analysis

Summary of OHM Mercury Analysis

Average
Total
Catch, ug

#1 3.71
#2
#1 3.68
#2
#1 3.73
#2
#1 7.40
#2
#1 6.32
#2
#1 6.94
#2
#1 11.9
#2
#1 12.4
#2
#1 12.3
#2
#1 14.5
#2
#1 14.2
#2
#1 14.1
#2
#1 <0.05
#2

Filter FH Rinse
Hg Hg
0.008 0.025
0.009 0.025
< 0.005 0.020
< 0.005 0.020
0.007 0.026
0.006 0.025
0.016 0.018
0.017 0.020
0.015 0.019
0.014 0.019
0.016 0.023
0.015 0.022
0.027 0.038
0.028 0.036
0.024 0.030
0.024 0.031
0.017 <0.01
0.017 <0.01
0.049 0.022
0.052 0.023
0.034 0.016
0.034 0.016
0.038 0.017
0.036 0.017

elementOne

30094 Barr OHM Report Packet
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KCI

<0.025
<0.025

H202/HNO3

<0.013
<0.013

KMnOQO4

<0.025
<0.025



Summary of Analysis

Reagent Blank Summary of OHM Mercury Analysis

Hydroxylamine
Filter FH Rinse KCI H202/HNO3 KMnOs4  Hydrochloride

Run Number Hg Hg Hg Hg Hg Hg
Reagent Blank #1 < 0.005 <0.01 < 0.006 0.019 <0.01 0.030
#2 < 0.005 <0.01 < 0.006 0.018 <0.01 0.030
elementOne

30094 Barr OHM Report Packet
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ANALYTICAL NARRATIVE

elementOne
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Element One Analytical Narrative

Client: Barr Engineering Element One #: | 30094
Client ID: | 23/69-1428.72 BASE 200 Analyst: KLG, MMP
Method: OHM Dates Received: | 09/12/17
Analytes: | Hg Dates Analyzed: | 09/14-19/17

Summary of Analysis

The Ontario Hydro Method (OHM) samples were prepared and analyzed according to
method protocol. Samples were analyzed for mercury on a PS Analytical Millennium
Galahad CVAF and PerkinElmer FIMS-100 CVAA analyzer mercury analyzer.

Ontario Hydro Mercury Catch Summary

The Ontario Hydro Method employs five different fractions to collect mercury in its
various states in a flue gas stream. Particle-bound mercury is collected in the filter and
front-half rinse. Oxidized mercury (Hg2** and Hg?*) is collected in the potassium chloride
(KCI) fraction. The acidified hydrogen peroxide (H.0O2/HNO3) and potassium
permanganate (KMnQ,) fractions are utilized to collect elemental mercury (Hg®). Total
mercury refers to all mercury, however generated or entrained, in the flue gas stream.

Detection Limits

The Ontario Hydro Method Millennium Galahad CVAF instrument reporting limit for
mercury was 0.001 pg per aliquot analyzed, which is 0.05 pg/L for a 20 ml aliquot. The
FIMS-100 CVAA instrument reporting limit for mercury was 0.004 ug per aliquot
analyzed.

Analysis QA/QC
Duplicate analyses relative percent difference (RPD), triplicate analysis relative standard

deviation (RSD), and spike sample recovery are summarized in the Quality Control
Section. All QA/QC data was within the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike recovery
values. The reported results relate only to the items tested or calibrated.

elementOne
30094 Barr OHM Report Packet
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QUALITY CONTROL SUMMARY
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Summary of Quality Control Data

Mercury Duplicate Analysis RPD
(OHM QC limits: < 10% for RPD)

30094 Barr OHM Report Packet

Page 9 of 32

Run Number Filter FH Rinse KCI H202/HNO3z  KMnOa4
Stack A-R1 3.6% 3.6% 4.3% 5.8% 0.4%
Stack A-R2 NA 0.5% 0.1% NA 1.1%
Stack A-R3 6.2% 1.6% 2.7% 3.5% 1.2%
Stack B-R1 6.0% 7.9% 0.4% 1.8% 0.8%
Stack B-R2 2.7% 0.5% 1.0% 2.2% 1.4%
Stack B-R3 9.0% 3.1% 1.1% 2.3% 1.2%
Stack C-R1 1.8% 6.2% 2.3% 0.5% 0.8%
Stack C-R2 1.2% 1.6% 4.2% 1.4% 0.6%
Stack C-R3 1.2% NA 1.1% 0.7% 0.6%
Stack D-R1 5.6% 1.3% 2.3% 1.8% 1.9%
Stack D-R2 0.0% 1.9% 2.2% 3.4% 1.4%
Stack D-R3 6.3% 0.6% 2.4% 0.5% 2.0%
Field Blank NA NA NA
Reagent Blank NA NA NA 4.8% NA
Mercury Triplicate Analysis RSD
(OHM QC limits: < 10% for RSD)

Run Number Filter FH Rinse KCI H202/HNO3

Stack A-R2 NA 1.4% 0.3% NA

Stack B-R2 1.4% 2.9% 1.2% 1.1%

Stack C-R2 3.7% 1.8% 2.1% 2.7%

Stack D-R2 1.9% 1.6% 1.4% 1.8%

elementOne

Hydroxylamine
Hydrochloride

0.2%

KMnO4



Run Number
Stack AR3
Stack B-R3
Stack C-R3

Stack D-R3

Summary of Quality Control Data

Mercury Spike Recoveries
(QC limits: 85%-115% for Spike Recoveries)

Filter

30094 Barr OHM Report Packet

FH Rinse KCI
89% 104%
90% 106%
86% 100%
88% 102%
96% 109%
97% 113%
95% 104%
93% 100%

elementOne
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H202/HNO3

KMnOQO4



SAMPLE CUSTODY
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Barr Engineering Co. Chain of Custody
Bl Request for Laboratory Analytical Services

Sample Origination State:
Ol GONo [Ow
Om Osp Other;
RmMy OW

COC Number: 10224

coc \ of >

Check One:

D Barr Engineering Company gaarr Engineering Company
3128 14th Avenue East 5150 West 76th Street
Hibbing, MN 55435-4803 Edina, MN 55439-2330

Report

-
S
A
a
o
+9

Project Number § _j / sz -

F% .20 PASE D00

Barr Engineering Company
Attn: Accounts Payable
4300 Marketpointe Drive

30094

(218) 262-8600 (952) 832-2 4 ;
Project Contact: JOM LT&%M +leier (?mm It COMN g;.f"'(;‘;';jh:s;-%o:s::: .::so;) 832-2601

speclal Instructions and/or specific ragulatory requirements: Requested Due Date: | METHOD | SAMPLE FRACTION |

{method, limit of detection, etc) gs!mdlrd it

Ontorio H—yA(D Around Time ﬁf

I [T éb

i : Type &
g Sample Identification %Ztﬁe/::ze m;d: § § g 455 _—
8l L Stuck A swoap R\ [Helre ofs sFF | IN] IX] | 3
P wL by | K] 5
i, R3 b el fO LX) -

4 STk Bgvga’l R\ \  O0D% o X |RUA 5

i L Ry [} 1Y sl X[ [ 1L [V 1B

6. 3 _IS0S <X \ () '3
i 1Stk C Svollp R [1A#195. (| X A 5 S
il \ R | | sS x| |X] A S
| PR A QJ sl 5 1l 1] InAneEaNG
E 10. Collected by (Print Name):'g tn, A “'S(« Relinquished by: ~__Received by Date/Time:
£ PO Colector's Signawrey_| | [owertme: 9 /7717 _1g% [t | <=L | Q[7]17 i
% %.5,' Laboratory: - i 5‘—@@,2\ //'(/t /M 9//,//7 /260
S IESll Method of Shipment: [ Sampler Q.hdﬁx [Jups  Other:
§ iav::lf; Scor::w .Recett cemal?'\l DOth“: (egl:-n)lw Recelved at Lab by;,&fc\ & “2:— 7 3 17/ 230

Distritution: Whtte-Ongmal A::nmpa&es Shnpmem w Lab; Yellow - Fteld dow

Version 2 - Created 06/T1/14

elementOne
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DhecCOC V2 COR RLG 061816

WBusness Un e EN\Subun t AdminiTechnical & Suppent S

Barr Engineering Co. Chain of Custody Ds‘l':‘* %":’;’““;::" COC Number: 10223
B Request for Laboratory Analytical Services Sl O o coc A o S
Check One: Project Number 3 /(0 7- (Y28 F ) BASE 20O
© Barr Engineering Company g Barr Engineering Company Barr Engineering Company
3128 14th Avenue East 5150 West 76th Street Attn: Accounts Payable gooqq
H‘bb‘”’. MN 55435-4803 Edina, MN 55439-2330 4300 Markctpolntt Drive
1181 300 M0 S AR . Minneapolis, MN 55435-4803
Project Contact: -1 _ [ ZY72N M Ph. (952) 832-2600 Fax (952) 832-2601
{Print Name) (email)
Special instructions and/or specific regulatory requirements: Requested Due Date: | METHOD | SAMPLE FRACTION |
[methed, Nmet of detection, e4c) EStandard Tum
Oneerlo lghvo o Tine o/ &
[T — S,
i) O S 3
] ; Type o ~ )
Sample Identification Date/Time ocaroilll P ! ¥ T K 7 ;y
Collected ID.# &l &g A e 03,74 B/ pemarks
LSk D svoas R\ | o] SFE | I [X] | IR 5
i) - Ry pT J; i 1x | KN GR K3 I
P R3 | | 1s30] < T Ix| | Qep e PP
a Recovery Rlunk 1200 | -~ | NX L VU 3
s.Rlank 01N BV il R LS S A O S ! B
6. Blank KO i 4.2 2l KX LU A .
R | { e I e
7 Blonk  SAiMbs/loZHa) | /0 | — L L X | L] I 1
8 Qlank 97 kmepy /107 #2504 s ]| I W I L] ’ [ N
w dosslapne. 1920 | — | | |X] T
w BlaK Fllfer _ MNas™ | GFF- | b ! l I
Collected by (Print Name): ‘g e Wilthst Relinquished by: Received by:  Date/Time:
Collector's Signature: =l " ] Date/Time: Q) /7/[7 l‘(/’o 3 57\;,/\‘1/\‘-: J\-/t:;?—‘j#(q Q{—ﬂm IL (oY,
Laboratory: )«O—\;ﬂv_o\ f{,&/M 9/////'7 /200
Method of Shipment: [ Sampier Wllrectx [Jups  Other;
Sample Condition upon Receipt [ Acceptable [JOther (explain) Received at Lab by af‘;&\ ﬂ MK q 2.0 7 / 450

Distribution. White-Original Accompanies Shipment to Lab; Yellow - Field Copy

Version 2 - Created 06/TUL/14

elementOne
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ANALYTICAL DATA
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Analytical Calculations

Mercury-

Mercury Results (ug) =CVAA Results (uq) *Final Volume (ml)
Aliquot (ml)

Where-
CVAA Results= Raw sample reading (pg)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alg.)--Hg-Data Sheet

Final Volume (FV)--Sample Submission

Mercury Results (ug) =CVAF Results (ug)

No calculation required.

elementOne
30094 Barr OHM Report Packet
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/L) — Sample Result (ua/L)) X100
Spike Amount (ug/L)

Where-

Spike Result = Raw sample concentration (ppb)--Hg-Data Sheet

Sample Result = Raw sample concentration (ppb)--Hg-Data Sheet

Spike Amount--Hg- Data Sheet

Duplicate Analysis RPD-

RPD (%) = (Duplicate Result (ug/L) - Sample Result (ug/L)) X100
Average (Mg/L)

Where-

Sample Result and Duplicate Results=Raw sample concentration (ppb)--Hg-Data
Sheet

Average= (Duplicate + Sample Results)
2

elementOne
30094 Barr OHM Report Packet
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elementOne AIR TESTING SAMPLE SUBMISSION FORM LabID 30094
Analysis Due Date 09.20.17
QA/QC/Report Due Date 08.22.17
Client: Barr Engineering Date Rec 098.12.17
Project No  23/59-1428.72 BASE 200 Time Rec 1230
HNO; Lot 5700 BrK Lot iy U0-> | Volume Marked Y/{ N
HF Lot 5\1505 3 KBrOs Lot kv 0504 | Volume Loss Y /(N 2 P i
HClLot 4111000 PH<2OYAN <oz \acbus
Sample Identification
1 | Stack A-OHM-R1 7 | Stack C-OHM-R1 13 | Field Blank
2 | Stack AOHM-R2 8 | Stack C-OHM-R2 ) 14 | Reagent Blank — Page 2
Stack A-OHM-R2 Triplicate Stack C-OHM-R2 Triplicate . -
3 | Stack A-OHM-R3 9 | Stack C-OHM-R3
Stack A-OHM-R3 3 Spike Stack C-OHM-R3 Spike d
4 | Stack B-OHM-R1 10 | Stack D-OHM-R1
5 | Stack B-OHM-R2 11 | Stack D-OHM-R2 e
Stack B-OHM-R2 Triplicate Stack D-OHM-R2 Triplicate
6 | Stack B-OHM-R3 ) 12 | Stack D-OHM-R3 -
Stack B-OHM-R3 Sp|ke Stack D-OHM-R3 Spike
Analyses Requested [ Samples 1-13 Hg
Run/FB Fil (C1) / Ace (C2a) FH HNO3 R'n.sa (C2) KCI (CS)‘ Hz05/HNO4 (C4) KMnQ. (C5)
- pH <2.0( YN pH <20 {YJN pH <2 00Y¥N pH <2.0{ Y}/ N
Lab ID. FRID BY, ml BV, ml FV, ml BV, mi FV, ml BV, mi FV, ml BV, mi FV, Tl
1 AL, | 200 750 |00 [11% 250 [ B0 (30
27 AL { 550 |woo [\%2 | | 3D | 700
38 a4 G100 oo | 12 D T
4 g Led 100 [ND eso |]0D
5T 1o4 sa0 | Loo||5% LY0 700
6. [P 5o [6oo AV %o |850
7 36 20 1100 | 1Kta 90 |¥®
8.1 N Ho [0 [0 w70 180
9.8 o) Ao [70® ||13D sq¢ |7100
10 qo ko [goo [VK %320 00
1T A 1 hio K0 |11k 10 | y00
128 ¢4 Ve [0 (11 , MO |S09
13 440 [s02 (229 | ¥V [310 (500
Lab Communications

Flws Woougint o TV-50ul v U?}SI, T

Hoc Runs C1 C2,C3,C4, C5, FB: C3,C4,C5; RB: €12, C7, 0809010 C11--08.1217 LLB

Page 1 of 2
6/12/2017 3:45:55
SS Form By

Labeled By/Date_Z4 B AI1ZII7

C1 Prep By!Datom e ‘77 134 Prep By/Date NI Qslg I |
Cz Prep By/Datefin 04711311 1C5 Prep By/Date )

C3 Prep By/Date [\ 4 2a Prep By/Date__———
ID Verification By/Date 50
elementOne
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8/12/2017 3:45:
SS Form By
Labeled By/Date 1211

C2 Prep By/DatefY\
C3 Prep By/Date M

M‘H C5 Prep By/Date_myp(\@ G157/ 177

C2a Prep ByDate_ —

ID Verification Bleate

elementOne
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 30094
Analysis Due Date 09.20.17
QA/QC/Report Due Date 09.22.17
Client: Barr Engineering Date Rec 09.12.17
Project No  23/569-1428 72 BASE 200 - Time Rec 1230
HNO; Lot T 105 BrK Lot OW((\- 0S-S5 | Volume Marked Y/ / N
= = Ref. Method:
HF Lot S11503%3 KBrOs Lot: orivn-0S0-Lo | Volume Loss Y /(N /) ? OHM
HCILot 1\ WClD pH=20- YN gee oo\
Sample Identification
14 | Reagent Blank = e
Analyses Requested | Sample 14 Hg
Reagent Blank
Lab ID *MC Fraction pH 8V, mi FV, ml Comments
14.1 C12 | Filter Blank NA | R 50
14.2 c7 0.1N HNO; EAol1Be /
143 |C8 | 1.0NKCI ~1 a0 /
144 | C9 | 5%HNO; /10%H;0; 272 o [13% /
14.5 C10 | KMnO4/H,S0, 7.¢|2e0 |/
14.6 C11_ | 10% NH,OH.HClorSO, |- |10 |/
10% HNOjy
Lab Communications -
Page 2 of 2 C1 Prep ByDate(? 4 //§/I1 ca prep Byfnamemm‘” a/Md 7



OHM
Method 29 Microwave Worksheet LabID#e gdﬂ Y
Client: 6@(‘/

Date Digested: & . (X1 Initials: _ =S¢,/ Worksheet Prepared by: \4(?1

elementOne

Auto | Sample Lab Sample # of filters | Spike | Prep Volume Weight In Units
Sample D Weight (g) | digested (ml) Micro /
Loc. Weight Out
Micro

| 0BT S .50

2 _|LZR '

2 YL |

RGP

S [ 3 /

e | 4.\

¥ 53

% ~(2.\

G =1\

1o | -3

1 <9

3| -\e

e O s

TN |

S =M. \/

e (_UM\(\%U\L

\

\
i
\\
\\\
\\

\\
3wl TNO2 AL Hxxmm%@%%am@gm
Ame Bel~ haad s3esz ey Stal (Had-09%-Y
L el HE her 513y i 7

“Element One, Inc. Form 104 - Revision 1.0

elementOne
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elementOne

Date Prepared &

Using the Method Reagent Blank and the 0.4ug/ml Working, QC #2 & QC #3 Standards, make the
following dilutions for the calibration and QC's...

MERCURY BATCH DIGESTION/RUN WORKSHEET

Initials:

Start Time:

3 Working Standard Lot
A'S | Cuve&QC's | mi workingsstd | 40l aliquat Final Vol Numbers
7 | Reagent BLK 0 0.0 400 #1 (working std):
i Lot #: Hog— | 380~ \
0.001 ug, DL 0.025mL 0.000025 400 |by: KO
0.002 ug 0.025m| 0.00005 200 | e e i
10 0.004ug 0.050mi 0.0001 200 | QC Std
Lot #; |1§32—!% -2
T 0.020ug 0.250ml 0.0005 200 | oc sid ‘ch )
12 0.040ug 0.500ml 0.0010 200 | Lot *J:@'_‘gcﬁ_
13 | 002ug=QC#2 | 0.5mI QC#2std | _ 0.00050 400 | curve prepared by: V(&5
c Comments:
3 L\ T-
14 | 002ug=QC#3 | 0.5mIQC#3std | 000050 | 5 | 400 AN 1= o
3
g GC o 091841 FoM—
Sample W _— Spike 5
AJ/S LAB # ml used FV. ml Dilutions ug Client
5 |2ofd-La | Qo 00 |2 By
16 e 2 ; r \
7 3.2 hp |
18 -3 < T
19 - 3 3 — O Og‘
20 o L.J_ D\ l
21 : S 23 ]
il B
23 0. 2
= - A '/ pa
24 | -fp. & \ X pox [V
NOTES: Lab blanks and spikes must be prepared with each batch digestion

Spike for Hg, Use calibration working 0.4ug/mi standard at the rate of 0.050ml per 40ml| sample.

Digestion: To the sample add... Sml of 33% HCL, 1ml Potassium Bromate / Potassium Bromide

solution and let stand for 30min

HNO; Lot # S_)‘%& HCL Lot 1L 0LD

Hydrox Loth_1o4- 11 %%

Clear samples after digestion with 0.1ml of Hydroxylamine solution.

Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet

30094 Barr OHM Report Packet
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Sample | Times to

Spike

AIS LAB # mi used FV. mi P Dilutions ug Client
B Zeyoy-1 2 b 200 [ 2 By
% [ - &
27 | g3ty
28 42
2 1A+ 0.0
30| D2
31 -{/. g
)
33 ‘\;LA o
U 3.3+ A | 0 04
B [ -4 A / Wi W
=] \D [0 2
il e LOO | |\
3 | -2%%p N
o | —=%3 206 |\
Ll KT e 5.0
M -Yy9 60
Ll55 100
| | =E5l -
= “ 6.3 60O
48 | e [ OOA
e | =15 00
7 [ %% 800
48 % 37y B
il s 5 100 | ]
ol W 527 2 N 003
2 =13 K00
2 | =1 Y00
% —1l.3p S
8 | =R 100
5 | =]&ad | W A 6.0
Fh| 133 20 SCh ¥
51 —u> W 0] ey /
Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet—"
elementOne
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Sample

Times to

Spike

AS LAB # ml used FV. ml T Dilutions ug Client
% PoRY- Y[ Ao Bl 2 Govv¢
% | gy [ \
® | vy
2y
sl e 5 8 (.0
8 |\ ¢
64 A
& | SYhy
sl R
lll AT 0.04
L A /
59 -3 Y
S | —8Yqp
S
L (0.0
18 —0.Y
L T
20 =~z Y i
! -Y )
= | AN 0.0a
2 —-—]3 L'/‘ / b4
2 | = /
= N LYo Y
26
27
28
29
30
31
32
33
34
35
36
Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet
elementOne
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elementOne

Date Prepared&Digested:q )IS ( ﬂ Initials: LL(“\ Start Time: IQQ Stop Time: 'iiD

MERCURY BATCH DIGESTION/RUN WORKSHEET

Using the Method Reagent Blank and the 0.4ug/ml Working, QC #2 & QC #3 Standards, make the

following dilutions for the calibration and QC'’s...

Workin: Lot
A'S | Cuve&QC's | mi working std :gn':;:t'r‘gt‘:g; Final Vol Numbers
7 | Reagent BLK 0 0.0 400 #1 (working std):
- Lot #HGa-1Bk -
& | 0001ug DL 0.025mL 0.000025 400 | by: ¥L
QC #2 & #3 are made the
§ | 0002ug 0.025m| 0.00005 200 £ 200 made the
0 0.004 0.050mi 0.0001 200 |QCSd#2_
us Lot #: \'_*“é' 2 13-
11 0.020ug 0.250ml 0.0005 200 QC Std (QC #3):
12 | 0.040ug 0.500m 0.0010 200 | Lot# Hed- 1365
13 | 0.02ug=QC#2 | 0.5ml QC#2 std 0.00050 400 MMMY,L@?
Comments:
14 | 002ug=QC#3 | 0.5miQC#3std |  0.00050 a0 |QASI]- (M1
QA o184 (4o
AIS LAB # miused | S3MPe Dilutions | SPKe Client
5 ZHa | a0 200 Y —
W] =Sk % N o H.OX
5 il 072 D 6 (ao £
8 | —(p-3T N { G.O2
A & (D - 3 \ @) Fa
T N \V/ 0.0
Bl S = —10%
2 | a7 | W Y v .03
B3 [ MM 20 2150 b L~
24

NOTES: Lab blanks and spikes must be prepared with each batch digestion

Spike for Hg, Use calibration working 0.4ug/ml standard at the rate of 0.050mli per 40ml sample.

Digestion: To the sample add... 5ml of 33% HCL, 1ml Potassium Bromate / Potassium Bromide

solution and let stand for 30min

HNO; Lot # SS510S 2~

HCL Lottt AV 0,0

Hydrox Lot#_gra‘o‘t- H¥-Y

Clear samples after digestion with 0.1m! of Hydroxylamine solution.

Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet

elementOne
30094 Barr OHM Report Packet

Page 23 of 32



elementOne MERCURY BATCH DIGESTION/RUN WORKSHEET

Date Prepared & Digested: 4 \S N

Initials: i 2
Using the Method Reagent Blank and the 0.4ug/ml Working, QC #2 & QC #3 Standards, make the
following dilutions for the calibration and QC’s...

AS | Curve&QC's | ml working std | 40 M alduot sasier| TR

7 | Reagent BLK 0 0.0 400 t;t (vzfl‘fg?_ S(%d&-_ |

0.001 ug, DL 0.025mL 0.000025 400 by: ¥l
0.002 ug 0.025mi 0.00005 200 | SCE2818 am madethe

10 0.004ug 0.050ml 0.0001 200 Sofi :td, w2 i2L,-

1 0.020ug 0.250ml 0.0005 200 | qgc &%(%
12 | 0040ug 0.500m 00010 200 | Lot #:ﬁg.él’_ﬂa)}:_
13 | 002ug=QC#2 | 0.5ml QC#2 std 0.00050 400 | curve prepared by:

Comments:
14 | 002vg=QC#3 | 0.5mlI QC#3 std 0.00050 400 OAUS VT~
aCd G ans ]
AIS LAB # miused | FeTPe Dilutions s;::;e Client
B 4-S | 20 F0oD 2 Rarv
LR 0
7 |25+ \%
® [-3S 00
¥ 35 F N 003
B 760
2 1-9.5 Wiss)
2 | Sohp e
> 00
% 163 X / % .09
NOTES: Lab blanks and spikes must be prepared with each batch digestion ,

Spike for Hg, Use calibration working 0.4ug/ml standard at the rate of 0.050m| per 40ml sample.
Digestion: To the sample add... 5ml of 33% HCL, 1ml Potassium Bromate / Potassium Bromide
solution and let stand for 30min
HNO; Lot #5710 o HCL Lotg A 11000 Hydrox Lot# “#t?l»i\‘i(—u
Clear samples after digestion with 0.1ml of Hydroxylamine solution.

Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet
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Sample

Times to

Spike

AS LAB # ml used FV, mi o Dilutions ug Client
2 12000405 2le) 0 | 2 Ro
20| =85 70 |
27 | .5p NV I
21935 F100 |
® | B+ Vv 0.03 [
ol I [« s Qo

ol I OO

2 1 -1).5 Hp N4

B =5 SO0

A =35+ 6.02

B 435 \

s i 200

il B AV 0N

38

39

40

41

42

43

44

45

45

47

48

49

50

51

52

53

54

55

56

57

Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: ' \‘3‘\'1 Prep By: toyond SIFFile# QA\R\ 1 -1\

Block #1 Temperature: _'93. , 3 Start Time: _$: 45 Machine ID: 4=\
Block #2 Temperature: — Stop Time: _9.ys Batch Analyst: ¢{n\}¥
Block #3 Temperature: <4, Typed By: Tiong Verified By: T L
0.4ug/ml o]
AIS Curve & QC’s workir?g std BV, ml FV, mi Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 (3/ batch) 0 40 40 Lot # Y™ L2440 3 D
2 0.004 ug 0.01ml 40 40  |Working Standard *
3 0.04 ug 0.10ml 40 40 |Lot#-+403-139-\ bymone
4 0.08 ug 0.20m! 40 40 |Standard #2 (QC #2):
5 0.16 ug 0.40ml 40 40 Jlot# P —\AaA 2
3 0.20ug 0.50ml 40 40 |Standard #3 (QC #3):
Lot#: UzD - 139 -3
7 |QC #2=0.08ug | 0.2m! #2 std 40 40 J
8 |QC#3=0.08ug | 0.2ml #3 std 40 40 [Curve prepared by: pO\(0
Initial Review By: 1" yw1¢ Date: O |1§] 71 Time: |32
Final QC Review By: 1A Date: A9\ 3 Time: 2° \\
Comments: 2C0¥A—-\11 @ ZynL
AIS LAB # Method Wt((rgln.l)w P{f&ﬁ{m élalliug?s':; va'o'r".:Luﬁ‘:;A1 Comments
9129808 -306e] 14 A .05 | 5 |TV=q.7C
0] Yo i A \ TN =0.00%
11130104-FLIBLUEL a0
2leL -8t
V1338104~ |
14 ~23
i -90
16 ~ %
17 -3+
18 |
19 -5 N v L%

NOTES: Lab blanks and spikes must be prepared with each batch digestion

“+* Denotes spike for Hg, Use calibration working 0.4ug/m| standard st the rate of 0.20m! per 40ml sample, uniess otherwise noted.

Digestion chemicals to be added in order at the following rate per 40ml volumes.

H,S0,@ 2.0ml...... HNO; @ 1.0ml....... Persulfate @ 3.2mi......... KMnO , @ 6.0mi
H,50,Lot# oW1y  HNO,Loi# © 105 HCI Lot #_ 11600 ™0
Persulfate Lot #_t-92-125~5  KMnO Lot # #12-12€ - Hydrox Lot#: —

Clear samples after digestion with 2.4 ml of Hydroxylamine solution. Hag 2~ 125-
Element One, Inc form 128-Revision 9.2 Page1off” 3
elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET
SIFFile# 091%17— |
Wit (gl FV Prep Aliquot | Aliguot or |FV, mL or "1"
AIS LAB # Method {mL) Used, mL | CalcMass | for conc. Comments
vV 20[30104-6["470A 20 ’
21[300A5-940-Bul [
;22 ~ B \
J_ 23120095 -9 \
24 T \
25{29524-1-RBUL |
26 B+ v \
N 27|20095- 3 10
28 -3y Ts)
29 il | =
/30 —3 & >
J g; 20110- | ::'1o g }t; osH) 126~
: = 0, 45> 23%) |
7 %3000+ \’.).h \°\\§‘§ :‘:’0’: !
A4 -2t W '2.*&)%3“ g C.922% |
v 35|20024- L@BTH 0N 29 oD
o ~E8 28T
M ~HEN
38 - 5FH
39 -FHD
40 - LY
ud —bFH4
42 O T
43 LR
44  UF#D
45 12 F i
46| - eyt
47 -2 Ty
s -\4FH N/
49 =11 |
50 i 2
A1 =) 4 Y
J 52[30094-1.5 [ OH DA \ K00
53 -2.5 | |\  [700
54 25d] W & |00
Element One, Inc form 128-Revision 9.2 Page20f§ 3
elementOne




elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIFFile# 8918171 —1

Wit (g)f FV Prep Aliquot | Aliquot or |FV, mL or "1°

AlS LAB # Method (mL) Used mL__| CalcMass | for conc. Comments
n /552094 -3.5 | DHIV| 4 |TJoe

56 25+ | ov

571 -4.% \ 00

58 -5,5 \ 100

59 <. 5D 1 - 00

60 -\, O <UD

61 ~ 51t F30

62 -1.% IO

63 -8.5 159

64 -3%.50 1 00

65 -9.5 | 0o

66 9.5+ [ 700

67 -10.5 [ 216 0O

68 -11.5 €00

69 -\, 5D £0 0

70 =125 500

71 —et| YV s 5 0o

72

3

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

8¢9

Element One, Inc form 128-Revision 8.2 Page 3 of /5(3

elementOne

30094 Barr OHM Report Packet
Page 28 of 32




elementOne MERCURY BATCH DIGESTION/RUN WORKSHEET

Date Prepared & Digested: q , M ‘ \w Initials: ﬂh Start ﬁme:@) Stop Time: C’(OO

Using the Method Reagent Blank and the 0.4ug/ml Working, QC #2 & QC #3 Standards, make the
following dilutions for the calibration and QC's...
Working Standard Lot
' P 40 ml aliquot :
A/S | Curve &QC's | ml werking std Sncetictca Final Vol Numbers
7 | Reagent BLK 0 0.0 400 | #1 (working std):
al Lot # rb;) ~1.%7 -
0.001 ug, DL 0.025mL 0.000025 400 by: TNy
QC #2 & #3 are made the
0.002 ug 0.025mi 0.00005 200 | 9C#28 25 aro made the
10 0.004u 0.050ml 0.0001 200 QC Std
’ Lot #: Aﬁa—tﬁ- A
11 0.020ug 0.250ml 0.0005 200 QC Std Qc gal%:
12 0.040ug 0.500m! 0.0010 200 |Lot# il e
13 | 0.02ug=QC#2 | 0.5ml QC#2 std 0.00050 400 Curve prepared by: (Y .
Comments:
14 | 002ug=ac#3 | 0.5mIQCH#3std |  0.00050 wo |- 1N
ALt UG
Sample el Spike :
AIS LAB# ml used FV, ml Dilutions ug Client
® |20a4-te8| 10 B0 |2 G
ol et | M RO w
% | <)) 1®)
.| =1 \
¥ dlip
20 =) [
Al R AR 1 n.0a
FECH
2 |75
% S Tho \ / /
NOTES: Lab blanks and spikes must be prepared with each batch digestion
Spike for Hg, Use calibration working 0.4ug/ml standard at the rate of 0.050ml per 40mi sample.
Digestion: To the sample add... 5ml of 33% HCL, 1ml Potassium Bromate / Potassium Bromide
solution and let stand for 30min
HNOLot# _S) (53 A HCL Lot~ ] ,O9 1) Hydrox Lot# Halol— S =5
Clear samples after digestion with 0.1ml of Hydroxylamine solution,

Element One, Inc Form 112 R2-Ontario Hydro Digestion Sheet
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mil used

Sample
Fv, ml run

Times to

Dilutions

Spike

Client

=0 | A

By

|

0.0

\ i

0.0

s s

e
——

.0o.

ol o 2l al gl o o] &) &

=T
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PS Analytical Millennium Galahad CVAF Analyzer

Sample ID
0
0.001
0.002
0.004
0.02
0.04
Blk
DL
QC2
QC3
Blk
30094-1.2
30094-1.2
30094-2.2
30094-2.2
30094-2.2 trp
30094-2.2 trp
30094-3.2
30094-3.2
30094-3.2 spk
30094-3.2 spk
30094-4.2
30094-4.2
30094-5.2
30094-5.2
30094-5.2 trp
30094-5.2 trp
30094-6.2
30094-6.2
30094-6.2 spk
30094-6.2 spk
DL
QC2
QC3
Blk
30094-7.2
30094-7.2
30094-8.2
30094-8.2
30094-8.2 trp
30094-8.2 trp
30094-10.2
30094-10.2
30094-11.2
30094-11.2
30094-11.2 trp
30094-11.2 trp
30094-12.2
30094-12.2
30094-12.2 spk
30094-12.2 spk

Hg-Data 1 of 6

Inj

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

Conc
0
0.001
0.002
0.004
0.02
0.04
0
0.0008
0.0202
0.0217
0
0.0254
0.0245
0.0196
0.0195
0.0191
0.0187
0.0256
0.0252
0.2032
0.2049
0.0182
0.0197
0.0192
0.0193
0.0183
0.0186
0.0228
0.0221
0.1952
0.1986
0.0008
0.021
0.0218
0
0.038
0.0357
0.0301
0.0306
0.0295
0.0297
0.0223
0.0226
0.0157
0.016
0.0155
0.0155
0.0167
0.0166
0.2057
0.2034

Pk Ht
3.702812
19.920914
40.005863
72.892052
388.390442
728.37677
1.916473
20.018848
374.32666
401.867523
1.548896
50.935139
49.345226
40.430492
40.257179
39.381889
38.745438
51.298119
50.627144
376.406067
379.604401
37.765858
40.55698
39.608845
39.852249
37.943813
38.59763
46.148567
44.98848
361.742004
368.088318
18.216318
389.341797
404.250244
1.707735
74.114853
69.883804
59.494667
60.49688
58.400589
58.840004
45.314449
45.820293
33.223904
33.723782
32.777401
32.873371
34.992088
34.778393
380.958832
376.743042

Pk Area
129.73494
859.211914
1697.775391
3138.451904
16848.02148
32442.83008
-179.605255
858.312134
16512.19922
17524.9082
-199.742294
2234.55957
2034.324707
1660.368774
1695.596191
1606.577271
1600.722168
2169.624268
2090.181885
16713.57617
16828.47461
1332.255615
1634.825684
1619.303955
1595.973999
1572.8396
1592.997314
1910.13501
1879.190796
15783.15527
15890.52832
542.681335
16601.11914
17396.02734
-198.8694
3231.996826
2900.100342
2443.998535
2484.57251
2412.222656
2421.313477
1658.674683
1886.80957
1314.977661
1349.716919
1307.548218
1317.383911
1426.759399
1443.216919
16412.30273
16021.24121

Baseline

0.529663
-0.127701

0.214023
-0.154898
-0.813421
-1.067403
-1.742141

0.258358

0.023024
-1.259447
-1.548896
-0.075435
-0.570589

-0.37771
-0.045203
-0.473555
-0.112677
-0.157518
-0.649939
-0.255859
-1.701811
-1.662716
-0.394482
-0.429327
-0.315436
-0.127828
-0.380041
-0.094056
-0.323569
-0.548942
-1.750502
-1.877092

0.165876
-1.031878
-1.707735

0.495807

-0.69777
-0.565065
-0.449311
-0.654465
-0.793128

-1.59142
-0.122365
-0.448558

-0.16647

-0.09338

0.029056

0.034013
-0.341991
-0.391518
-1.321828

Slope
0
16218.10059
18151.52344
17438.625
19348.7793
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594

elementOne
€ 30094-Hg

Intercept Alq
0 ---
3.702812 ----
3.058339 ----
3.612814 ----
0.499013 ----
4.474675 ----
4.474675 1
4.474675 1
4.474675 1
4.474675 1
4.474675 1
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 1
4.474675 1
4.474675 1
4.474675 1
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20
4.474675 20

Vol

N

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Date/Time

9/14/2017 15:13
9/14/2017 15:15
9/14/2017 15:17
9/14/2017 15:20
9/14/2017 15:22
9/14/2017 15:24
9/14/2017 15:27
9/14/2017 15:29
9/14/2017 15:32
9/14/2017 15:34
9/14/2017 15:37
9/14/2017 15:39
9/14/2017 15:41
9/14/2017 15:44
9/14/2017 15:46
9/14/2017 15:48
9/14/2017 15:50
9/14/2017 15:52
9/14/2017 15:54
9/14/2017 15:57
9/14/2017 15:59
9/14/2017 16:02
9/14/2017 16:04
9/14/2017 16:06
9/14/2017 16:09
9/14/2017 16:11
9/14/2017 16:13
9/14/2017 16:15
9/14/2017 16:17
9/14/2017 16:19
9/14/2017 16:22
9/14/2017 16:25
9/14/2017 16:27
9/14/2017 16:30
9/14/2017 16:32
9/14/2017 16:35
9/14/2017 16:37
9/14/2017 16:39
9/14/2017 16:41
9/14/2017 16:43
9/14/2017 16:46
9/14/2017 16:57
9/14/2017 17:00
9/14/2017 17:02
9/14/2017 17:04
9/14/2017 17:06
9/14/2017 17:08
9/14/2017 17:11
9/14/2017 17:13
9/14/2017 17:15
9/14/2017 17:18



PS Analytical Millennium Galahad CVAF Analyzer

DL

QC2

QC3

Blk
30094-14.2
30094-14.2
30094-1.3
30094-1.3
30094-2.3
30094-2.3
30094-2.3 trp
30094-2.3 trp
30094-3.3
30094-3.3
30094-3.3 spk
30094-3.3 spk
30094-4.3
30094-4.3
30094-5.3
30094-5.3
30094-5.3 trp
30094-5.3 trp
QC2

QC3

Blk

30094-7.3
30094-7.3
30094-8.3
30094-8.3
30094-8.3 trp
30094-8.3 trp
30094-9.3
30094-9.3
30094-9.3 spk
30094-9.3 spk
30094-10.3
30094-10.3
30094-11.3
30094-11.3
30094-11.3 trp
30094-11.3 trp
DL

QC2

QC3
30094-1.4
30094-1.4
30094-2.4
30094-2.4
30094-2.4 trp
30094-2.4 trp
30094-3.4
30094-3.4

Hg-Data 2 of 6

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

#1
#2
#1
#2

#2
#1
#2

#2
#1
#2
#1
#2

#2

#1
#2
#1
#2
#1
#2
#1
#2

0.0008
0.022
0.0234
0

0

0
0.824
0.7895
0.5737
0.573
0.5708
0.5777
0.596
0.6125
2.0592
2.0888
1.0711
1.0666
0.8023
0.7941
0.7834
0.7816
0.0211
0.0237
0
1.4459
1.4127
1.2416
1.1907
1.2128
1.1844
1.3286
1.3142
2.8418
2.9041
1.4232
1.3908
1.3304
1.3604
1.3658
1.388
0.0006
0.0226
0.0238
0.0142
0.0134
0.0118
0.0113
0.0108
0.0106
0.0168
0.0174

19.373655
406.977051
433.074707

1.737575

2.422775

2.564782
193.023987
185.112091
179.495895
179.290298
178.611145
180.724243
160.338501
164.639023
542.969482
550.694763

284.57605
283.387817
249.237625
246.744553

243.49263
242.913742
390.168945

438.66629

1.978482
382.570831
373.895386

288.56192
276.927979
281.969513
275.490417
351.915802

348.15274
747.599121
763.909607
330.130463

322.6987
308.893372

315.74707

316.99881
322.073517

16.234478
417.850739
440.282379

25.271427

24.02758

21.717903

21.014256

20.320162

19.949902

29.075708

29.91601

550.989807
16965.8457
17995.93359
-207.280197
65.582283
96.517799
8254.765625
7773.198242
7218.696777
7222.354004
7201.21582
7312.241699
6393.967285
6499.111328
22774.36133
23048.16992
11874.31836
11842.01953
10156.12402
10147.00586
9884.992188
9835.514648
16766.19531
17959.60742
-184.995193
15921.48242
15213.81055
11826.31836
11101.66016
11445.14844
11021.6582
14508.59668
14059.58984
31214.74805
31878.69727
13559.43066
12996.91992
12323.78516
12826.53027
12680.92676
13013.02441
272.437592
17212.17578
18310.52734
1025.683228
997.069397
941.693726
878.388123
822.15979
823.563782
1187.291748
1208.87146

-1.740042
-0.074126
-1.110071
-1.737575
0.441117
0.296882
0.048524
-1.10408
-1.854197
-0.781606
-1.171882
-1.996147
-1.06315
-1.363689
-1.784642
-2.318133
-2.248495
-2.40451
-2.462655
-1.222885
-1.312846
-0.954398
0.278376
-0.900625
-1.650517
-1.636423
-1.842334
-2.128457
-2.298913
-2.056964
-1.690425
-1.279653
-3.126066
-2.969182
-3.449224
-2.421106
-2.790383
-1.309034
-1.6033
-0.739362
-1.704762
-3.159092
0.216059
-1.164644
-0.649258
-0.017815
0.004884
-0.083743
0.441815
-0.035755
0.003156
0.254781

18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594

elementOne
€ 30094-Hg

4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675

N

20
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

20
20
20
20
20
20
20
20

N

200
200
800
800
600
600
600
600
700
700
700
700
700
700
600
600
600
600

700
700
800
800
800
800
700
700
700
700
800
800
800
800
800
800

250
250
250
250
250
250
250
250

9/14/2017 17:20
9/14/2017 17:22
9/14/2017 17:25
9/14/2017 17:28
9/14/2017 17:30
9/14/2017 17:32
9/14/2017 17:34
9/14/2017 17:37
9/14/2017 17:39
9/14/2017 17:42
9/14/2017 17:44
9/14/2017 17:46
9/14/2017 17:48
9/14/2017 17:50
9/14/2017 17:52
9/14/2017 17:55
9/14/2017 17:58
9/14/2017 18:00
9/14/2017 18:03
9/14/2017 18:05
9/14/2017 18:07
9/14/2017 18:09
9/14/2017 18:18
9/14/2017 18:21
9/14/2017 18:24
9/14/2017 18:32
9/14/2017 18:34
9/14/2017 18:37
9/14/2017 18:39
9/14/2017 18:41
9/14/2017 18:44
9/14/2017 18:46
9/14/2017 18:48
9/14/2017 18:50
9/14/2017 18:53
9/14/2017 18:56
9/14/2017 18:58
9/14/2017 19:00
9/14/2017 19:03
9/14/2017 19:05
9/14/2017 19:07
9/14/2017 19:14
9/14/2017 19:16
9/14/2017 19:19
9/14/2017 19:32
9/14/2017 19:34
9/14/2017 19:36
9/14/2017 19:38
9/14/2017 19:40
9/14/2017 19:43
9/14/2017 19:45
9/14/2017 19:47
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30094-3.4 spk
30094-3.4 spk
30094-4.4
30094-4.4
30094-5.4
30094-5.4
30094-5.4 trp
30094-5.4 trp
30094-6.4
30094-6.4

DL

QC2

QC3

Blk

30094-6.4 spk
30094-6.4 spk
30094-7.4
30094-7.4
30094-8.4
30094-8.4
30094-8.4 trp
30094-8.4 trp
30094-9.4
30094-9.4
30094-9.4 spk
30094-9.4 spk
30094-10.4
30094-10.4
30094-11.4
30094-11.4
30094-11.4 trp
30094-11.4 trp
30094-12.4
30094-12.4
DL

QC2

QC3

Blk
30094-12.4 spk
30094-12.4 spk
30094-13.4
30094-13.4
30094-14.4
30094-14.4
30094-13.3
30094-13.3
30094-14.3
30094-14.3
DL

QC2

QC3

Blk

Hg-Data 3 of 6

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

0.2773
0.2732
0.1222
0.12
0.0137
0.0183
0.0187
0.0185
0.0178
0.0174
0.001
0.0221
0.0218
0
0.2985
0.2939
0.0421
0.0419
0.0291
0.0295
0.028
0.0282
0.028
0.0282
0.2972
0.3006
0.0738
0.0725
0.0399
0.0413
0.041
0.0427
0.0552
0.0549
0.0009
0.0222
0.0221
0
0.311
0.3071
0.0068
0.009
0.0192
0.0183
0

0

0

0
0.0011
0.0211
0.0221
0

410.571381
404.529327
183.472336
180.152512
24.554428
31.215683
31.874294
31.628677
30.574463
29.94191
22.971794
408.152496
403.622559
1.854267
441.571686
434.856293
66.065735
65.899826
47.065975
47.730419
45.419815
45.818108
45.406387
45.752628
439.651398
444.628418
112.59404
110.694557
62.900116
64.918106
64.464813
66.938271
85.302383
84.868652
20.063972
411.208374
409.41217
1.794628
459.946533
454.247589
14.445818
17.595537
32.548267
31.257269
0.84866
2.219664
2.830206
2.971439
24.869097
391.546082
408.924805
1.705442

17568.39844
17199.96484
7671.715332
7438.205566
629.046021
1262.129028
1307.9104
1281.893066
1235.562134
1237.87854
885.874329
17193.0957
16892.9082
-199.823776
18440.89844
18370.87695
2609.347412
2778.384277
1778.535522
1894.702881
1829.631104
1851.449463
1834.339722
1880.272583
18739.61328
18921.30273
4573.418457
4552.986328
2445.007324
2638.526611
2598.190918
2711.51416
3555.87207
3527.100342
657.249939
17236.48828
16476.36914
-248.55014
19417.375
19488.49414
369.561218
685.944946
1368.222168
1295.459229
-49.370579
97.733612
113.601067
122.037491
1026.571655
16961.51758
16921.82617
-223.323105

-0.116181
-1.145178
-1.502088
-1.078831
-1.421799
0.393692
-0.152606
-0.070939
0.011199
-0.201462
0.145859
0.325616
-0.816331
-1.854267
0.386535
-0.732561
-1.873626
-0.475727
-0.165279
-0.743764
-0.039575
-0.258064
-0.261164
-0.309978
0.026367
-1.445408
-1.747522
-1.125255
-0.668854
-0.058742
-0.369573
-0.241415
-0.269696
-0.544697
-0.605971
0.175976
-0.896601
-1.744625
0.442414
-1.321557
-1.470118
0.359663
0.267156
-0.171629
-0.104901
0.266099
0.126573
0.154293
0.451101
0.06326
-1.084108
-1.69666

18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594
18305.08594

elementOne
€ 30094-Hg

4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675
4.474675

20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20

N

250
250
250
250
250
250
250
250
250
250

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

250
250
250
250
250
250
500
500
120
120

N

9/14/2017 19:49
9/14/2017 19:52
9/14/2017 19:55
9/14/2017 19:57
9/14/2017 19:59
9/14/2017 20:01
9/14/2017 20:03
9/14/2017 20:06
9/14/2017 20:08
9/14/2017 20:10
9/14/2017 20:12
9/14/2017 20:14
9/14/2017 20:17
9/14/2017 20:20
9/14/2017 20:22
9/14/2017 20:26
9/14/2017 20:29
9/14/2017 20:31
9/14/2017 20:33
9/14/2017 20:35
9/14/2017 20:38
9/14/2017 20:40
9/14/2017 20:42
9/14/2017 20:44
9/14/2017 20:46
9/14/2017 20:49
9/14/2017 20:52
9/14/2017 20:54
9/14/2017 20:56
9/14/2017 20:58
9/14/2017 21:00
9/14/2017 21:03
9/14/2017 21:05
9/14/2017 21:07
9/14/2017 21:09
9/14/2017 21:11
9/14/2017 21:14
9/14/2017 21:17
9/14/2017 21:19
9/14/2017 21:21
9/14/2017 21:24
9/14/2017 21:26
9/14/2017 21:29
9/14/2017 21:31
9/14/2017 21:33
9/14/2017 21:35
9/14/2017 21:37
9/14/2017 21:39
9/14/2017 21:42
9/14/2017 21:44
9/14/2017 21:47
9/14/2017 21:49
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0
0.001

0.002

0.004

0.02

0.04

BIk

DL

QC2

QC3

BIk

30094-9.2
30094-9.2
30094-9.2 spk
30094-9.2 spk
30094-6.3
30094-6.3
30094-6.3 spk
30094-6.3 spk
30094-12.3
30094-12.3
30094-12.3 spk
30094-12.3 spk
30094-14.4
30094-14.4
DL

QC2

QC3

BIk

0

0.001

0.002

0.004

0.02

0.04

Blk

DL

QC2

QC3

Blk
30094-13.5
30094-13.5
30094-14.5
30094-14.5
30094-14.6
30094-14.6
DL

QC2

QC3

Blk

0

0.001

Hg-Data 4 of 6

#1
#2
#1
#2
#1
#2
#1
#2

#2
#1
#2

#1
#2
#1
#2
#1
#2

0
0.001
0.002
0.004

0.02
0.04

0
0.0009
0.0202
0.0222
0
0.0046
0.0045
0.1926
0.1948
0.8523
0.8429
3.2517
3.2935
1.554
1.5924
4.4926
4.365
0.0165
0.0183
0.0008
0.0208
0.0219

0

0
0.001
0.002
0.004

0.02
0.04

0
0.0008
0.0207
0.0218
0
0.0116
0.0104
0.0035
0.0033
0.0302
0.0303
0.0005
0.0196
0.021

0

0
0.001

4.445363
21.643847
41.813675

72.99688

368.780731
709.739258

1.633148

21.158487

363.055695
398.22464
1.80293
13.654761
13.38057
346.665558
350.419525
131.245819
129.863388
485.413879
491.590302
202.059952
206.911331
573.847351
557.709473
28.774908
31.436678
20.306324
373.505524
393.888275

1.994262

3.116231
17.602459
32.677742
61.242744

324.581787
597.68042

1.637255

17.303749
316.672028
332.820618
0.989433
11.783391
11.069139
10.044604
9.807446
134.63208
135.043716

11.718708
299.584656
321.006439

1.763825

0.942705
14.734071

167.240891
878.194397
1648.362793
2977.089355
15427.88574
29713.50195
-244.573196
884.438171
15079.64746
16166.25879
-210.342682
545.554504
554.473267
14694.81445
14614.48438
5219.686035
5158.772949
19920.15234
20124.78711
7985.539063
8001.460449
23448.48828
22983.0625
888.023865
1274.517822
731.681641
15473.96387
16066.08887
-169.199707
78.569359
678.342651
1240.667236
2367.333252
12627.12305
23472.8125
-281.742889
668.265442
12530.8252
13089.52832
-195.090027
438.284576
411.478851
423.402527
369.003204
5380.290039
5104.669922
136.852036
11847.65234
12338.99414
-339.717957
26.613552
619.362183

0.13261
0.057051
-0.131385
-0.000223
-0.736042
-1.530292
-1.633148
0.381765
0.005995
-1.328822
-1.80293
0.017449
0.156241
0.00423
-1.107805
-1.37485
-1.543956
-1.413325
-2.392011
-2.563752
-1.814832
-1.544326
-2.466907
-2.497838
-0.333537
-0.216824
0.073293
-1.228579
-1.448859
-0.049962
0.003124
-0.213949
-0.5074
-0.650933
-1.277308
-1.637255
0.06327
-0.3353
0.091912
-0.956367
0.116946
0.054121
-0.330126
-0.23348
-0.065401
-1.444502
-1.37495
-0.041497
-0.956422
-1.763825
-0.121324
0.042327

0
17198.48242
18684.1543
17221.04297
18243.45508
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
17712.91797
0
14486.22852
14780.75488
14549.75488
16161.95996
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
15043.64356
0
13791.36523

elementOne
€ 30094-Hg

0 -—---
4.445364 -
3.950141 ----
5.088117 ---
3.421444 -
5.442364 ----
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
5.442364
0 ---
3.11623 -
3.018056 ----
3.197722 -
0.569606 ----
4.829542 -
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
4.829542
0 ----
0.942705 ----

N

N N NN
o O O o

[S2 B2 BN &) RN 2 BN ) BN @) G2 B 6]

NN
o O

N

N

20
20
20
20
20
20

[ N

N

200
200
200
200
600
600
600
600
700
700
700
700
250
250

N

N

500
500
200
200

70
70

N

9/15/2017 9:27

9/15/2017 9:29

9/15/2017 9:31

9/15/2017 9:33

9/15/2017 9:36

9/15/2017 9:38

9/15/2017 9:41

9/15/2017 9:43

9/15/2017 9:45

9/15/2017 9:48

9/15/2017 9:51

9/15/2017 9:57

9/15/2017 9:59
9/15/2017 10:02
9/15/2017 10:04
9/15/2017 10:07
9/15/2017 10:09
9/15/2017 10:11
9/15/2017 10:14
9/15/2017 10:26
9/15/2017 10:29
9/15/2017 10:31
9/15/2017 10:33
9/15/2017 10:36
9/15/2017 10:38
9/15/2017 10:40
9/15/2017 10:42
9/15/2017 10:45
9/15/2017 10:48
9/15/2017 12:53
9/15/2017 12:55
9/15/2017 12:57
9/15/2017 12:59
9/15/2017 13:01
9/15/2017 13:04
9/15/2017 13:07
9/15/2017 13:09
9/15/2017 13:11
9/15/2017 13:17
9/15/2017 13:19
9/15/2017 14:38
9/15/2017 14:40
9/15/2017 14:42
9/15/2017 14:44
9/15/2017 14:47
9/15/2017 14:49
9/15/2017 14:51
9/15/2017 14:54
9/15/2017 14:56
9/15/2017 14:59
9/19/2017 10:26
9/19/2017 10:28
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0.002
0.004

0.02

0.04

BIk

DL

QC2

QC3

BIk
30094-LRB
30094-LRB

#1
#2

30094-LRB SPK #1
30094-LRB SPK #2

30094-1.1
30094-1.1
30094-2.1
30094-2.1
30094-2.1 trp
30094-2.1 trp
30094-3.1
30094-3.1
30094-3.1 spk
30094-3.1 spk
30094-4.1
30094-4.1
30094-5.1
30094-5.1
30094-5.1 trp
30094-5.1 trp
QC2

QC3

Blk

30094-6.1
30094-6.1
30094-6.1 spk
30094-6.1 spk
30094-7.1
30094-7.1
30094-8.1
30094-8.1
30094-8.1 trp
30094-8.1 trp
30094-9.1
30094-9.1
30094-9.1 spk
30094-9.1 spk
30094-10.1
30094-10.1
30094-11.1
30094-11.1
30094-11.1 trp
30094-11.1 trp

Hg-Data 5 of 6

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2
#1
#2

0.002
0.004
0.02
0.04

0
0.0006
0.0232
0.023
0
0.0011
0.0009
2.5896
2.5669
0.0082
0.0085
0.0046
0.0047
0.0046
0.0046
0.0067
0.0063
0.0948
0.0961
0.0161
0.0171
0.0148
0.0144
0.0145
0.0146
0.0216
0.0226
0
0.0163
0.0149
0.108
0.1072
0.0271
0.0276
0.0241
0.0244
0.0258
0.0258
0.0168
0.0166
0.1213
0.122
0.0488
0.0516
0.0339
0.0339
0.035
0.0346

31.497091
66.627159
323.712494
591.667175
1.805262
14.538377
350.931549
347.843994
2.036271
8.270563
7.628795
314.029755
311.325867
29.477728
30.415485
18.537184
18.820299
18.727898
18.547241
25.007633
23.811991
287.804657
291.632813
52.863503
55.966206
49.10186
47.743805
48.04879
48.479202
327.323456
342.354858
1.531959
53.645676
49.263924
327.231323
324.686005
85.645073
87.129997
76.804535
77.722092
81.938232
81.990768
54.940086
54.430214
367.017059
368.990845
150.637817
159.010086
105.989136
106.049561
109.440674
108.063766

1280.26416
2685.352539
13236.37305
24716.76953
-382.390045
580.258423
14402.16211
14370.0752
-412.683319
325.358154
282.885498
13107.17969
12854.54102
898.821411
1145.793091
676.465027
697.112366
721.854797
718.817017
935.427612
894.474426
11078.34082
10975.72266
1788.767944
2105.129395
1835.025635
1774.793945
1795.729126
1805.498657
13317.50977
13816.02734
-355.159973
2096.893311
1851.885376
12711.75684
12364.92383
3065.046387
3256.125
2857.110107
2935.81665
3023.575928
3046.288086
1996.372314
2057.263672
14288.80664
13937.30566
5420.133301
5874.237305
3879.138916
3923.412109
4011.572998
4031.30835

-0.29083
-0.121835
-0.354693
-1.398336
-1.805262

0.228888
0.209689
-1.009958
-2.036271
-0.140787
-0.22636
0.088054

-1.06211
-1.952925
-0.007762
-0.364225
-0.167544
-0.099578

-0.2182
0.376728
-0.4276
-0.230913
-1.036693
-1.889318
-0.233265
-0.191446
-0.410829
-0.456308
-0.135473
-0.226521

-1.14441

-1.531959

0.20614
-0.101249
-0.347729
-1.194298
-1.451301
-0.679988
-0.648153
-0.422806
-0.383738
-0.504918
-0.083459
-0.400718
-0.031225
-1.037714
-2.177389
-1.233987
-1.054086
-0.774393
-0.792666
-0.716539

15277.19238
16581.15234
16191.54688
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859

elementOne
€ 30094-Hg

0.44743 ----
-0.566762 ----
0.068353 ----
4.906034 ----

4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034

N

10
10
0.4
0.4
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

N

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

9/19/2017 10:30
9/19/2017 10:32
9/19/2017 10:35
9/19/2017 10:37
9/19/2017 10:40
9/19/2017 10:42
9/19/2017 10:44
9/19/2017 10:47
9/19/2017 10:49
9/19/2017 10:51
9/19/2017 10:54
9/19/2017 10:56
9/19/2017 10:58
9/19/2017 11:01
9/19/2017 11:03
9/19/2017 11:05
9/19/2017 11:07
9/19/2017 11:09
9/19/2017 11:12
9/19/2017 11:14
9/19/2017 11:16
9/19/2017 11:18
9/19/2017 11:20
9/19/2017 11:23
9/19/2017 11:25
9/19/2017 11:27
9/19/2017 11:29
9/19/2017 11:31
9/19/2017 11:34
9/19/2017 11:38
9/19/2017 11:40
9/19/2017 11:43
9/19/2017 11:45
9/19/2017 11:47
9/19/2017 11:49
9/19/2017 11:52
9/19/2017 11:54
9/19/2017 11:56
9/19/2017 11:58
9/19/2017 12:01
9/19/2017 12:03
9/19/2017 12:05
9/19/2017 12:07
9/19/2017 12:09
9/19/2017 12:11
9/19/2017 12:14
9/19/2017 12:16
9/19/2017 12:18
9/19/2017 12:20
9/19/2017 12:23
9/19/2017 12:25
9/19/2017 12:27

315



PS Analytical Millennium Galahad CVAF Analyzer

DL
QC2

QC3

Blk

30094-12.1  #1
30094-12.1  #2
30094-12.1 spk #1
30094-12.1 spk #2
30094-14.1  #1
30094-14.1  #2
DL

QC2

BIk

Hg-Data 6 of 6

0.0005
0.0226
0.0229

0
0.0378
0.0355
0.1486
0.1499

0
0.0003
0.0006
0.0234

0

11.731342
342.599335
346.521729

1.834444

117.58252

110.88443
448.368134
452.214203

1.856616
5.828091

14.323463

353.883179
1.788009

355.550995
13615.53027
14049.00488
-346.440979
4616.613281
4223.372559
17108.23633
17136.97266
-225.688049

197.086304

577.548218
14154.14551
-455.852325

-0.759281
-0.106195
-1.274565
-1.834444
-0.006844
-0.544515

-0.77927
-1.403776
-1.856616
-0.182217

0.105034
-0.266296
-1.788009

14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859
14921.55859

elementOne
€ 30094-Hg

4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034
4.906034

N

10
10
10
10
10
10

N

50
50
50
50
50
50

9/19/2017 12:29
9/19/2017 12:31
9/19/2017 12:34
9/19/2017 12:36
9/19/2017 12:38
9/19/2017 12:41
9/19/2017 12:43
9/19/2017 12:45
9/19/2017 12:47
9/19/2017 12:50
9/19/2017 12:52
9/19/2017 12:54
9/19/2017 12:59

31.6



PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID
Calib Blank
STD1 = .004ug
STD2 = .04ug
STD3 = .08ug
STD4 = .16ug
STD5 = .2ug
Reagent Blank
0.004ug = DL

0.080ug = QC STD 2
0.080ug = QC STD 2
Reagent Blank
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
30094-1.5
30094-2.5
30094-2.5 DUP
30094-3.5
30094-3.5 SPK
30094-4.5
30094-5.5

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
30094-5.5 DUP
30094-6.5
30094-6.5 SPK
30094-7.5
30094-8.5
30094-8.5 DUP
30094-9.5
30094-9.5 SPK
30094-10.5
30094-11.5

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
30094-11.5 DUP
30094-12.5
30094-12.5 SPK
0.004ug = DL
0.080ug = QC STD 3
Reagent Blank

Date

9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017
9/18/2017

Hg-Data 1 of 1

Time
10:15:22 AM
10:17:03 AM
10:18:45 AM
10:20:39 AM
10:22:34 AM
10:24:27 AM
10:26:19 AM
10:28:00 AM
10:29:43 AM
10:31:35 AM
10:33:27 AM
12:01:33 PM
12:03:15 PM
12:05:07 PM
12:12:33 PM
12:14:16 PM
12:15:58 PM
12:17:42 PM
12:19:25 PM
12:21:19 PM
12:23:14 PM
12:25:07 PM
12:26:49 PM
12:28:41 PM
12:30:23 PM
12:32:18 PM
12:34:12 PM
12:36:07 PM
12:38:01 PM
12:39:55 PM
12:41:49 PM
12:43:43 PM
12:45:37 PM
12:47:31 PM
12:49:25 PM
12:51:07 PM
12:52:59 PM
12:54:42 PM
12:56:36 PM
12:58:31 PM

1:00:25 PM
1:02:07 PM
1:04:00 PM

0.0003981
0.0018548
0.018603
0.0375904
0.0734209
0.0908068
4.14E-05
0.0018356
0.0385807
0.0379387
1.43E-05
0.0017505
0.0360506
1.96E-05
0.0065803
0.0081002
0.0084084
0.0080749
0.0425807
0.0161785
0.0143307
0.0017684
0.0363985
-5.37E-05
0.0145233
0.0138363
0.0468058
0.0238488
0.0290696
0.0288764
0.0285908
0.0607897
0.0263022
0.0292844
0.0017098
0.0368466
-8.79E-06
0.0284887
0.0454992
0.0771278
0.001775
0.0368321
5.86E-06

Mean_Sig Mean_ST

9.05E-05
0.0040132
0.0843502
0.0829466
3.12E-05
0.0038271
0.0788187
4.28E-05
0.0142962
0.0176192
0.0182931
0.0175639
0.093005
0.0352812
0.0312412
0.0038663
0.0795793
-0.0001174
0.0316623
0.0301603
0.1022427
0.052051
0.0634653
0.063043
0.0624186
0.132816
0.057415
0.063935
0.0037383
0.0805591
-1.92E-05
0.0621954
0.099386
0.1685367
0.0038807
0.0805272
1.28E-05

Mean_SA Units Alg. Vol.

9.05E-05
0.0040132
0.0843502
0.0829466
3.12E-05
0.0038271
0.0788187
4.28E-05
2.8592495
3.0833581
3.2012993
3.0736835
16.275883
6.1742038
5.4672147
0.0038663
0.0795793
-0.0001174
5.5408952
6.0320663
20.448541
10.410193
11.106432
11.032526
10.923248
23.242797
12.918372
12.787007
0.0037383
0.0805591
-1.92E-05
12.439074
12.423247
21.067082
0.0038807
0.0805272
1.28E-05

Mg
Hg
Hg
Hg
Hg
Hg
Mg
Hg
Hg
Hg
Hg
Hg
Hg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Hg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Mg
Hg
Hg
Hg 4
Mg
Hg 4
Mg

Hg

Mg

A DA DMDdIADN

BAADMDAAEDDAAD

N

800
700
700
700
700
700
700

700
800
800
800
700
700
700
700
900
800

800
500
500

elementOne

€ 30094-Hg

Sig 1
0.0004561
0.0018606
0.0187635
0.0378297
0.0736499
0.0921415

2.54E-05
0.0019341
0.0392208
0.0380987

-2.74E-06
0.0017448
0.0362492

1.28E-05
0.0065943
0.0081456
0.0083335
0.0081246
0.0420225
0.0161142
0.0144334
0.0018072
0.0365104

-3.38E-05
0.0145262

0.013753
0.0472616
0.0237505
0.0291494
0.0288162
0.0286818
0.0607809
0.0265463
0.0290863
0.0017054
0.0369829

-1.38E-05

0.028595
0.0459574
0.0759362
0.0017562
0.0366824

-4.70E-06

Std_U 1

5.56E-05
0.0042287
0.0857499
0.0832965
-6.00E-06
0.0038147
0.0792529
2.81E-05
0.0143268
0.0177185
0.0181294
0.0176726
0.0917846
0.0351404
0.0314657
0.0039512
0.079824
-7.38E-05
0.0316686
0.0299781
0.1032391
0.0518361
0.0636399
0.0629112
0.0626175
0.1327968
0.0579485
0.0635018
0.0037286
0.0808569
-3.01E-05
0.0624276
0.1003876
0.1659315
0.0038397
0.0801999
-1.03E-05

Smp_U 1

5.56E-05
0.0042287
0.0857499
0.0832965
-6.00E-06
0.0038147
0.0792529
2.81E-05
2.8653685
3.100734
3.1726427
3.0927102
16.06231
6.1495757
5.5064889
0.0039512
0.079824
-7.38E-05
5.5420081
5.9956153
20.647816
10.367214
11.136987
11.009468
10.958065
23.239446
13.038424
12.700357
0.0037286
0.0808569
-3.01E-05
12.485526
12.548453
20.741433
0.0038397
0.0801999
-1.03E-05

Sig 2
0.00034
0.001849
0.0184425
0.0373511
0.0731919
0.0894721
5.74E-05
0.001737
0.0379405
0.0377786
3.13E-05
0.0017562
0.035852
2.64E-05
0.0065663
0.0080548
0.0084833
0.0080252
0.0431389
0.0162429
0.0142281
0.0017296
0.0362866
-7.37E-05
0.0145204
0.0139197
0.0463501
0.0239471
0.0289897
0.0289367
0.0284998
0.0607984
0.0260582
0.0294826
0.0017143
0.0367104
-3.81E-06
0.0283825
0.0450411
0.0783194
0.0017937
0.0369818
1.64E-05

Std_U 2

0.0001254
0.0037976
0.0829506
0.0825966
6.84E-05
0.0038395
0.0783845
5.76E-05
0.0142657
0.0175199
0.0184569
0.0174552
0.0942255
0.0354219
0.0310168
0.0037814
0.0793346
-0.000161
0.0316559
0.0303426
0.1012463
0.0522659
0.0632907
0.0631748
0.0622196
0.1328351
0.0568814
0.0643683
0.003748
0.0802612
-8.33E-06
0.0619631
0.0983843
0.1711418
0.0039216
0.0808545
3.59E-05

Smp_U 2

0.0001254
0.0037976
0.0829506
0.0825966
6.84E-05
0.0038395
0.0783845
5.76E-05
2.8531304
3.0659822
3.229956
3.0546568
16.489455
6.198832
5.4279404
0.0037814
0.0793346
-0.000161
5.5397822
6.0685173
20.249265
10.453172
11.075877
11.055585
10.888432
23.246147
12.798321
12.873658
0.003748
0.0802612
-8.33E-06
12.392621
12.29804
21.392731
0.0039216
0.0808545
3.59E-05

32.1



Appendix D

Calibration Data



Routine Dry Gas Meter Calibration

- Control Module: C-3 Leak checks Barometric Press. -- 29.30
BARR Date:. . 09/01/17 Neg.a.tive 0.0 >§ W.C. Prev?ousY -- 0.9913
s | SChnician: MTP Positive - 0.0 >in.Hg Previous DeltaH -- 1.8431
Orifice Wet Test Dry Gas Meter Wet Test| Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Ft Inlet Outlet |[Temp, F Ft3 Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 6190.50 93.0 82.0 74.0 365.335
Actual Final Final Final Final Final Minutes | SEC
6198.50 93.0 93.0 74.0 373.610 19 43.94
0.50 Total Average | Average |Average Total Minutes
8.00 93.0 87.5 74.0 8.275 19.73 0.9949 1.7141
90.3
Nominal Initial Initial Initial Initial Initial
1.000 6185.00 95.0 81.0 74.0 359.656
Actual Final Final Final Final Final Minutes | SEC
6190.00 95.0 81.0 74.0 364.820 8.0 47.53
1.00 Total Average | Average |Average Total
5.00 95.0 81.0 74.0 5.164 8.79 0.9911 1.7633
88.0 Tm
Nominal Initial Initial Initial Initial Initial
2.000 6166.00 92.0 77.0 74.0 340.040
Actual Final Final Final Final Final Minutes | SEC
6171.00 96.0 78.0 74.0 345.170 6 12.97
2.00 Total Average | Average |Average Total
5.00 94.0 77.5 74.0 5.130 6.22 0.9911 1.7743
85.8 Tm
Nominal Initial Initial Initial Initial Initial
3.000 6172.50 96.0 78.0 74.0 346.810
Actual Final Final Final Final Final Minutes | SEC
6177.50 97.0 80.0 74.0 351.945 5.0 12.25
3.00 Total Average | Average |Average Total
5.00 96.5 79.0 74.0 5.135 5.20 0.9913 1.8602
87.8 Tm
Nominal Initial Initial Initial Initial Initial
4.000 6179.00 97.0 80.0 74.0 353.499
Actual Final Final Final Final Final Minutes | SEC
6184.00 97.0 81.0 74.0 358.623 4.0| 30.72
4.00 Total Average | Average |Average Total
5.00 97.0 80.5 74.0 5.124 4.51 0.9928 1.8592
88.8 Tm Average 0.9923 1.7942




Hibbing Taconite Company
Hibbing, Minnesota

Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)

Alternative Method 5 Post-Test Calibration

Pellet Indurating Furnace Line 2 - Stack 4 (SV025)

Control Module C-3
Test Baseline

Barr Engineering Co.

January 26, 2018

Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 9/7/2017 9/7/2017 9/7/2017
Test period - - 717 - 1022 1051 - 1255 1326 - 1530
Total run time t min 120 120 120

Total sample volume measured by dry gas meter Vi acf 75.8 76.1 76.1
Absolute average dry gas meter temp T F 64.3 68.7 72.4
Absolute average dry gas meter temp Tm °R 523.9 528.4 532.1
Barometric pressure Py inches Hg 28.3 28.3 28.3
Conversion factor (29.92/528)(0.75)? (in Hg/°R) cfm? 0.0319 0.0319 0.0319
Average orifice meter differential A hgyg in. H,O 1.22 1.23 1.23
Orifice meter calibration coefficient AHg in. H,O 1.79 1.79 1.79

Dry molecular weight of stack gas Mgy Ib/Ib-mole 28.88 28.88 28.88

Dry molecular weight of air Ib/Ib-mole 29.00 29.00 29.00
Specific gravity of mercury Dimensionless 13.60 13.60 13.60

Dry gas meter calibration check value Yga Dimensionless 1.0036 1.0091 1.0110

Dry gas meter calibration factor Y Dimensionless 0.9923 0.9923 0.9923
Average of Yg,'s from test run series 1.0079 t 0.0319 - Tm 29 | |
Dry gas meter calibration factor 0.9923 an = V_ A o ( Ahavg) ||
% difference between average Yq,'s and Y -1.57% | m AH@ ( Pb + avg d B
(must be within + 5%) | 13.6 |




BARR
I

THERMOCOUPLE CALIBRATION

Meter In THERMOCOUPLE ID C3-l
Cal Date: 1/31/2017 DGM Inlet TC
CALIBRATION TECHNICIAN: LTR
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 149.0
Difference (degrees) 2.0 0.0 1.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |
Reviewedby: /L 0 LA



BARR
I

THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID C3-0
Cal Date: 1/31/2017 DGM Outlet TC
CALIBRATION TECHNICIAN: LTR
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 148.0
Difference (degrees) 2.0 0.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |
Reviewed by: \/L«;J) A



Meter Pyrometer Calibration

Meter I.D. C-3
Temperature  CL-300-100F X X X X X
Calibrator Used CL-3512-A
DATE| 1/26/2017 | 1/26/2017 | 1/26/2017 | 1/26/2017 | 1/26/2017
TECHNICIAN LTR LTR LTR LTR LTR
Thermocouple l.D.] T.C.1 T.C.2 T.C.3 T.C.4 T.C.5
Acceptable ** If not within Acceptable Range,
Reference °F Range unit not to be used within range at which failure occurred.

1000 990 to 1010 998 998
900 890 to 910 898 898
800 791 to 809 798 799
700 692 to 708 699 699
600 593 to 607 599 599
500 493 to 507 499 500 501 499
400 394 to 406 399 400 401 399
300 295 to 305 299 301 301 300
200 196 to 204 199 200 201 200

150 146 to 154 150 153 153 151 151
100 96 to 104 99 101 101 100 100

50 47 t0 53 50 51 51 50 50

0 -3t0 3 0 0 0

-50 -53 to -47 -50 -48 -50

Pass/Fail based on +/- 0.75% of Rankine value
%
Reviewd By: \/LJ A<




Routine Dry Gas Meter Calibration

- Control Module: C-6 Leak checks Barometric Press. -- 29.30
BARR Date: N 09/01/17 Neg.a.tive 0.0 >§ W.C. Prev?ousY -- 0.9938
s | SChnician: MTP Positive - 0.0 >in.Hg Previous DeltaH -- 1.7130
Orifice Wet Test Dry Gas Meter Wet Test| Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Ft Inlet Outlet |[Temp, F Ft3 Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 6145.50 86.0 80.0 73.5 694.778
Actual Final Final Final Final Final Minutes | SEC
6150.50 86.0 81.0 74.0 699.930 11 51.34
0.50 Total Average | Average |Average Total Minutes
5.00 86.0 80.5 73.8 5.152 11.86 0.9865 1.6031
83.3
Nominal Initial Initial Initial Initial Initial
1.000 6139.00 89.0 79.0 73.5 688.057
Actual Final Final Final Final Final Minutes | SEC
6145.00 87.0 80.0 73.5 694.261 10.0 17.67
1.00 Total Average | Average |Average Total
6.00 88.0 79.5 73.5 6.204 10.29 0.9832 1.6803
83.8 Tm
Nominal Initial Initial Initial Initial Initial
2.000 6109.00 78.0 73.0 73.5 657.440
Actual Final Final Final Final Final Minutes | SEC
6120.00 84.0 75.0 73.5 668.611 13 37.98
2.00 Total Average | Average |Average Total
11.00 81.0 74.0 73.5 11.171 13.63 0.9871 1.7715
77.5 Tm
Nominal Initial Initial Initial Initial Initial
3.000 6122.00 85.0 76.0 73.5 670.652
Actual Final Final Final Final Final Minutes | SEC
6129.00 87.0 77.0 73.5 677.808 7.0 4
3.00 Total Average | Average |Average Total
7.00 86.0 76.5 73.5 7.156 7.07 0.9850 1.7549
81.3 Tm
Nominal Initial Initial Initial Initial Initial
4.000 6130.00 88.0 77.0 73.5 678.830
Actual Final Final Final Final Final Minutes | SEC
6138.00 89.0 79.0 73.5 687.040 7.0 2.43
4.00 Total Average | Average |Average Total
8.00 88.5 78.0 73.5 8.210 7.04 0.9824 1.7732
83.3 Tm Average 0.9848 1.7166




Hibbing Taconite Company
Hibbing, Minnesota

Barr Engineering Co.

Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)
Alternative Method 5 Post-Test Calibration

Pellet Indurating Furnace Line 2 - Stack 2 (SV027)

Control Module C-6
Test Baseline

January 26, 2018

Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 9/6/2017 9/6/2017 9/6/2017
Test period - - 732 - 937 1018 - 1224 1300 - 1505
Total run time t min 120 120 120

Total sample volume measured by dry gas meter Vi acf 86.0 83.7 89.0
Absolute average dry gas meter temp T °F 64.5 72.2 81.7
Absolute average dry gas meter temp Tm °R 524.2 531.9 541.4
Barometric pressure Py inches Hg 28.4 28.4 28.4
Conversion factor (29.92/528)(0.75)? (in Hg/°R) cfm? 0.0319 0.0319 0.0319
Average orifice meter differential A hgyg in. H,O 1.49 1.41 1.56
Orifice meter calibration coefficient AHg in. H,O 1.72 1.72 1.72

Dry molecular weight of stack gas Mgy Ib/Ib-mole 28.84 28.84 28.84

Dry molecular weight of air Ib/Ib-mole 29.00 29.00 29.00
Specific gravity of mercury Dimensionless 13.60 13.60 13.60

Dry gas meter calibration check value Yga Dimensionless 0.9986 1.0043 1.0024

Dry gas meter calibration factor Y Dimensionless 0.9848 0.9848 0.9848
Average of Yg,'s from test run series 1.0017 t 0.0319 - Tm 29 | |
Dry gas meter calibration factor 0.9848 an = A o ( Ahavg) ||
% difference between average Yq,'s and Y -1.72% | m AH@ ( Pb + avg d B
(must be within + 5%) 13.6 |




BARR
I

THERMOCOUPLE CALIBRATION

Meter In THERMOCOUPLE ID Cé6-1

Cal Date: 1/6/2017

CALIBRATION TECHNICIAN:

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY

Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations

Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150

Reference Deg F (To) 20 70 150

Probe Temp (deg F) 22.0 70.0 148.0

Difference (degrees) 2.0 0.0 2.0

|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES

Reviewed by:

Vg



BARR
I

THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID C6-0
Cal Date: 1/5/2017
CALIBRATION TECHNICIAN: HLP
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 71.0 148.0
Difference (degrees) 2.0 1.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES

Reviewed by:




Meter Pyrometer Calibration

Meter L.D. C-6
Pyrometer Used, I.D. D-15
Temperature CL-300-100F
Calibrator Used CL-3512-A X
DATE| 1/4/2017
TECHNICIAN LDP2
Thermocouple l.D.] T.C.1 T.C.2 T.C.3 T.C. 4 T.C.5

Acceptable ** If not within Acceptable Range,

Reference °F Range unit not to be used within range at which failure occurred.
1950 1932 to 1968 1958 1957
1800 1784 to 1816 1806 1807
1600 1585 to 1615 1607 1607
1400 1387 to 1413 1404 1404
1200 1188 to 1212 1206 1206
1000 990 to 1010 1005 1005
900 890 to 910 904 905
800 791 to 809 805 805
700 692 to 708 705 705
600 593 to 607 602 602
500 493 to 507 500 500 500 500
400 394 to 406 400 401 400 400
300 295 to 305 302 302 302 302
200 196 to 204 200 201 201 201
150 146 to 154 149 150 149 148 149
100 96 to 104 99 99 99 98 99
50 47 to 53 49 50 49 48 49

0 -3t03 1 0 1
-50 -53 to -47 -50 -51 -49

Pass/Fail based on +/- 0.75% of Rankine value
%

g .

8 7
Reviewd by: )Z fﬁf_




Routine Dry Gas Meter Calibration

- Control Module: C-8 Leak checks Barometric Press. -- 29.30
BARR Date: N 09/01/17 Neg.a.tive 0.0 >§ W.C. Prev?ousY -- 0.9952
s | SChnician: MTP Positive - 0.0 >in.Hg Previous DeltaH -- 1.9442
Orifice Wet Test Dry Gas Meter Wet Test| Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Ft Inlet Outlet |[Temp, F Ft3 Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 6079.00 82.0 76.0 73.5 795.065
Actual Final Final Final Final Final Minutes | SEC
6084.00 81.0 77.0 73.0 800.071 12 42.26
0.50 Total Average | Average |Average Total Minutes
5.00 81.5 76.5 73.3 5.006 12.70 1.0083 1.8510
79.0
Nominal Initial Initial Initial Initial Initial
1.000 6086.00 82.0 77.0 73.0 802.097
Actual Final Final Final Final Final Minutes | SEC
6091.00 84.0 77.0 73.0 807.136 9.0 5.5
1.00 Total Average | Average |Average Total
5.00 83.0 77.0 73.0 5.039 9.09 1.0028 1.8924
80.0 Tm
Nominal Initial Initial Initial Initial Initial
2.000 6192.00 84.0 78.0 73.0 808.146
Actual Final Final Final Final Final Minutes | SEC
6198.00 86.0 78.0 73.0 814.226 7 52.06
2.00 Total Average | Average |Average Total
6.00 85.0 78.0 73.0 6.080 7.87 0.9976 1.9646
81.5 Tm
Nominal Initial Initial Initial Initial Initial
3.000 6049.00 76.0 70.0 73.5 765.113
Actual Final Final Final Final Final Minutes | SEC
6054.00 79.0 71.0 73.5 770.115 5.0 17.49
3.00 Total Average | Average |Average Total
5.00 77.5 70.5 73.5 5.002 5.29 0.9931 1.9504
74.0 Tm
Nominal Initial Initial Initial Initial Initial
4.000 6055.00 80.0 71.0 73.0 771115
Actual Final Final Final Final Final Minutes | SEC
6063.00 84.0 73.0 73.5 779.128 7.0 22.97
4.00 Total Average | Average |Average Total
8.00 82.0 72.0 73.3 8.013 7.38 0.9954 1.9700
77.0 Tm Average 0.9994 1.9257




Hibbing Taconite Company
Hibbing, Minnesota

Barr Engineering Co.

Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)

Alternative Method 5 Post-Test Calibration

Pellet Indurating Furnace Line 2 - Stack 3 (SV026)

Control Module C-8
Test Baseline

January 26, 2018

Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 9/7/2017 9/7/2017 9/7/2017
Test period - - 717 - 1022 1051 - 1255 1326 - 1530
Total run time t min 120 120 120

Total sample volume measured by dry gas meter Vi acf 76.5 82.5 76.8
Absolute average dry gas meter temp T °F 51.8 53.1 55.7
Absolute average dry gas meter temp Tm °R 511.5 512.8 515.4
Barometric pressure Py inches Hg 28.3 28.3 28.3
Conversion factor (29.92/528)(0.75)? (in Hg/°R) cfm? 0.0319 0.0319 0.0319
Average orifice meter differential A ha‘,g in. H,O 1.40 1.61 1.40
Orifice meter calibration coefficient AHg in. H,O 1.93 1.93 1.93

Dry molecular weight of stack gas Mgy Ib/Ib-mole 28.98 28.98 28.98

Dry molecular weight of air Ib/Ib-mole 29.00 29.00 29.00
Specific gravity of mercury Dimensionless 13.60 13.60 13.60

Dry gas meter calibration check value Yga Dimensionless 1.0139 1.0100 1.0147

Dry gas meter calibration factor Y Dimensionless 0.9994 0.9994 0.9994
Average of Yg,'s from test run series 1.0129 t 0.0319 - Tm 29 | |
Dry gas meter calibration factor 0.9994 an = V_ A o ( Ahavg) ||
% difference between average Yq,'s and Y -1.35% | m AH@ ( Pb + avg d B
(must be within + 5%) | 13.6 |




BARR
I

THERMOCOUPLE CALIBRATION

Meter In THERMOCOUPLE ID C8-1
Cal Date: 2/27/2017
CALIBRATION TECHNICIAN: RMP
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 148.0
Difference (degrees) 2.0 0.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES

Reviewed by:

Vs At—



BARR
I

THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID C8-0
Cal Date: 2/27/2017
CALIBRATION TECHNICIAN: RMP
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 148.0
Difference (degrees) 2.0 0.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES

Reviewed by /Bl 41‘::)



Meter Pyrometer Calibration

Meter |.D. C-8
Temperature  CL-300-100F X X X X X
Calibrator Used CL-3512-A
DATE] 3/3/2017 | 3/3/2017 | 3/3/2017 | 3/3/2017 | 3/3/2017
TECHNICIAN RMP RMP RMP RMP RMP
Thermocouple .LD.] T.C.1 T.C.2 T.C.3 T.C.4 T.C.5
Acceptable ** If not within Acceptable Range,

Reference °F Range unit not to be used within range at which failure occurred.
1950 1932 to 1968 1958 1956
1800 1784 10 1816 1805 1804
1600 1585 to 1615 1605 1605
1400 1387 10 1413 1404 1402
1200 11880 1212 1205 1205
1000 990 to 1010 1005 1004
900 890 to 910 904 903
800 791 to 809 804 803
700 692 to 708 704 703
600 593 to 607 601 601
500 493 to 507 499 500 499 498
400 394 to 406 400 400 399 399
300 295 to 305 301 300 300 299
200 196 to 204 200 200 199 198
150 146 to 154 149 149 148 147 147
100 96 to 104 98 98 97 97 97
50 47 to 53 48 48 47 47 47

0 -3103 0 -1 0
-50 -53 to -47 -51 -53 -52

Pass/Fail based on +/- 0.75% of Rankine value

~ 1 ~ir

Na
ing

Reviewd By:/ \/L\Jp A<



Routine Dry Gas Meter Calibration

- Control Module: C-12 Leak checks Barometric Press. -- 29.28
BARR Date: N 08/31/17 Neg.a.tive 0.0 >§ W.C. Prev?ousY -- 1.0039
s | SChnician: MTP Positive - 0.0 >in.Hg Previous DeltaH -- 1.9664
Orifice Wet Test Dry Gas Meter Wet Test| Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Ft Inlet Outlet |[Temp, F Ft3 Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 6012.00 84.0 77.0 72.5 283.875
Actual Final Final Final Final Final Minutes | SEC
6017.00 83.0 78.0 72.5 288.968 13 3.85
0.50 Total Average | Average |Average Total Minutes
5.00 83.5 77.5 72.5 5.093 13.06 0.9952 1.9496
80.5
Nominal Initial Initial Initial Initial Initial
1.000 6006.50 87.0 76.0 71.5 278.267
Actual Final Final Final Final Final Minutes | SEC
6011.50 85.0 77.0 72.0 283.367 9.0 5.89
1.00 Total Average | Average |Average Total
5.00 86.0 76.5 71.8 5.100 9.10 0.9954 1.8893
81.3 m
Nominal Initial Initial Initial Initial Initial
2.000 6018.00 84.0 78.0 72.0 289.992
Actual Final Final Final Final Final Minutes | SEC
6023.00 87.0 78.0 72.0 295.100 6 30.76
2.00 Total Average | Average |Average Total
5.00 85.5 78.0 72.0 5.108 6.51 0.9918 1.9326
81.8 m
Nominal Initial Initial Initial Initial Initial
3.000 5091.00 84.0 74.0 72.0 262.609
Actual Final Final Final Final Final Minutes | SEC
5096.00 85.0 75.0 71.5 267.628 5.0 19.15
3.00 Total Average | Average |Average Total
5.00 84.5 74.5 71.8 5.019 5.32 1.0032 1.9446
79.5 m
Nominal Initial Initial Initial Initial Initial
4.000 5997.00 85.0 75.0 71.5 268.635
Actual Final Final Final Final Final Minutes | SEC
6003.00 87.0 76.0 71.5 274.728 5.0 30.9
4.00 Total Average | Average |Average Total
6.00 86.0 75.5 715 6.093 5.52 0.9919 1.9301
80.8 Tm Average 0.9955 1.9292




Hibbing Taconite Company

Hibbing, Minnesota

Alternative Method 5 Post-Test Calibration
Pellet Indurating Furnace Line 2 - Stack 1 (SV028)

Control Module C-12
Test Baseline

Barr Engineering Co.

Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)

January 26, 2018

Input Data Symbol Units Run 1 Run 2 Run 3

Test date - - 9/6/2017 9/6/2017 9/6/2017
Test period - - 732 - 937 1018 - 1224 1300 - 1505
Total run time t min 120 120 120

Total sample volume measured by dry gas meter Vi acf 88.6 90.3 92.5
Absolute average dry gas meter temp T °F 64.1 72.9 84.5
Absolute average dry gas meter temp Tm °R 523.8 532.6 5441
Barometric pressure Py inches Hg 28.4 28.4 28.4
Conversion factor (29.92/528)(0.75)? (in Hg/°R) cfm? 0.0319 0.0319 0.0319
Average orifice meter differential A hgyg in. H,O 1.81 1.86 1.91
Orifice meter calibration coefficient AHg in. H,O 1.93 1.93 1.93

Dry molecular weight of stack gas Mgy Ib/Ib-mole 28.85 28.84 28.85

Dry molecular weight of air Ib/Ib-mole 29.00 29.00 29.00
Specific gravity of mercury Dimensionless 13.60 13.60 13.60

Dry gas meter calibration check value Yga Dimensionless 1.0078 1.0105 1.0095

Dry gas meter calibration factor Y Dimensionless 0.9955 0.9955 0.9955
Average of Yg,'s from test run series 1.0092 t 00319 -T 29 | |
Dry gas meter calibration factor 0.9955 an = - o ( Ahavg) |
% difference between average Yq,'s and Y -1.38% | m AH@ ( Pb + avg d B
(must be within + 5%) | 13.6 |




BARR
I

THERMOCOUPLE CALIBRATION

Meter In THERMOCOUPLE ID Ci12-1
Cal Date: 1/31/2017 DGM Inlet TC
CALIBRATION TECHNICIAN: LTR
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 148.0
Difference (degrees) 2.0 0.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |
Reviewed by: \/L VA



BARR
I

THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID C12-0
Cal Date: 1/31/2017 DGM Outlet TC
CALIBRATION TECHNICIAN: LTR
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 22.0 70.0 148.0
Difference (degrees) 2.0 0.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |
VSIS RS

Reviewed by:



Meter Pyrometer Calibration

Meter 1.D. C-12
Temperature  CL-300-100F X X X X X
Calibrator Used CL-3512-A
DATE| 1/23/2017 | 1/23/2017 | 1/23/2017 | 1/23/2017 | 1/23/2017
TECHNICIAN LTR LTR LTR LTR LTR
Thermocouple I.D.] T.C.1 T.C.2 T.C.3 T.C.4 T.C.5
Acceptable ** If not within Acceptable Range,
Reference °F Range unit not to be used within range at which failure occurred.

1000 990 to 1010 999 998
900 890 to 910 899 898
800 791 to 809 799 798
700 692 to 708 700 699
600 593 to 607 599 598
500 493 to 507 497 498 499 496
400 394 to 406 399 399 401 397
300 295 to 305 300 301 301 299
200 196 to 204 200 200 200 199
150 146 to 154 150 151 150 149 149

100 96 to 104 99 99 100 97 98

50 47 to 53 49 50 49 48 48

0 -3t0 3 1 0 0

-50 -53 to -47 -49 -51 -50

Pass/Fail based on +/- 0.75% of Rankine value
%
Reviewd By: \/LJ A<




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota September 8, 2017

Nozzle Calibration
Pellet Indurating Furnace Line 2 - Stack 4 (SV025)
Test Baseline

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.213
2 0.213
3 0.213
Average 0.213

Test Date 9/8/2017

Date Measured: 9/7/2017
Technician: DJK
Signature:




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota September 8, 2017

Nozzle Calibration
Pellet Indurating Furnace Line 2 - Stack 3 (SV026)
Test Baseline

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.213
2 0.213
3 0.213
Average 0.213

Test Date 9/8/2017

Date Measured: 9/7/2017
Technician: DJK
Signature:




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota September 8, 2017

Nozzle Calibration
Pellet Indurating Furnace Line 2 - Stack 2 (SV027)
Test Baseline

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3

Point Measurement, inches

1 0.213
2 0.213
3 0.213
Average 0.213

Test Date 9/8/2017

Date Measured: 9/7/2017
Technician: DJK
Signature:




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota September 8, 2017

Nozzle Calibration
Pellet Indurating Furnace Line 2 - Stack 1 (SV028)
Test Baseline

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.213
2 0.213
3 0.213
Average 0.213

Test Date 9/8/2017

Date Measured: 9/7/2017
Technician: DJK
Signature:




BARR
I

REFERENCE STANDARDS

Hart Scientific 9103-A s/n A1B289
Fluke 9144 s/n B5A077

Temperature Calibration Points

Reference Deg F (To)

Probe Temp (deg F)

Reference Temp (deg R) deg F + 460

Probe Temp (deg R), deg F + 460

Difference (degrees)
% Diff Abs. T

Is difference less than 1.5% at all

measured points?

THERMOCOUPLE CALIBRATION

THERMOCOUPLE ID 10-3
Cal Date: 1/2/2017 Probe
CALIBRATION TECHNICIAN: HLP
TRACEABILITY DATE LABORATORY
Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
32 212 400 650 Ambient
32 212 400 650 70
35 212 395 644 70
492 672 860 1110 530
495 672 855 1104 530
-3 0 5 6 0
0.6% 0.0% 0.6% 0.5% 0.0%

YES

1700

THERMOCOUPL E CALIBRATION

1600

1500
1400
1300

THERMOCOUPLE ID 10-3
Regression R Squared = 0.999977

1200

1100
1000

900

800

700

—o— Calibration Curve - Unit Under Test

600 -

AN

Upper Limit of Calibration
Lower Limit of Calibration

e [ xtrapolated Calibration Curve

500

THERMOCOUPLE TEMPERATURE, deg.R

v

400
400

500

600

700

800 900 1000 1100 1200 1300 1400 1500 1600 1700
REFERENCE TEMPERATURE, deg.R

Are extrapolated limits less than 1.5%7?

FAHRENHEIT
YES CALIBRATION RANGE
-20 1200

If not acceptable, describe corrective action:

Reviewed by: 7/ ,%,_



BARR
P—— S-Type Pitot Tube
Geometry Check
Pitot Tube :
Number: ] Q "3 / O '3 Inspection Date: / i (f- i —)L
o Royf

Length: (&' Technician: ]
Function: @@l Free
1. Are face opepings perpendicular to tube axis? 1a. If NO, is angle less than 10°?
Izyé):;o to 2) [C] NO (go to 1a) [J YES(goto2) [ NO (discontinue use)
-y a:} \::

1
1
Transvorsa Tube Axis | Load
Y v

S~ A 8| : — =
e o J I/ 4 " ) ~\
| e - - )ﬂ( j Dp~oenet

L A
' FeceOpening -‘
Pianes (b)
2. Are f‘azc,e)openings parallel to longitudinal axis? 2a. If NO, is angle less than 5°?
YES (goto 3) [J NO (go to 2a) ] YES(goto3)
itudna L]
A-Side Plane Tube Axis 4 o
D, A l e
- i . ] S Note
Lonoiudnal Tube Ax —/___Patl 106D, < P < 150D
T N ris 1 1
e e s Pa=Pg
5 B s i 5
B-Side Plano k B ”7 ,.,—, ) ‘_‘—7_'_ / \} Zf'ﬂr-)
= N .
3. Are legs of equal length? 3a. If NO, is difference less than 1/8 inch?
mS( go fo 4) [C] NO (go to 3a) [ YES(goto4) [] NO (discontinue use)
" 2
f ‘.—"_"x‘ e
TTT T e oo = c— ragne W
-— - \\
AorB 8
i)
4, Are c?ﬁﬁes of legs coincident? 4a. If NO, are center-lines of face openings less than 1/32 inch?
YES ( go to 5) [J NO (go to 4a) [] YES (goto 5) [J NO (discontinue use)
g oy ey oY

Technician Signature:

Reviewed by: = ey



BARR
I

REFERENCE STANDARDS

Hart Scientific 9103-A s/n A1B289
Fluke 9144 s/n B5A077

Temperature Calibration Points

Reference Deg F (To)

Probe Temp (deg F)

Reference Temp (deg R) deg F + 460
Probe Temp (deg R), deg F + 460

Difference (degrees)
% Diff Abs. T

Is difference less than 1.5% at all

measured points?

THERMOCOUPLE CALIBRATION

Cal Date:

TRACEABILITY

Report No. T15-1116-JC-2
Report No. 7060.00-205700-001

32

32
34
492
494
-2
0.4%

YES

THERMOCOUPLE ID 10-4
1/9/2016 Probe
CALIBRATION TECHNICIAN: LDP2
DATE LABORATORY
11/16/2015 NBS Calibrations
1/20/2016 JM Test Systems
212 400 650 Ambient
212 400 650 70
210 393 643 71
672 860 1110 530
670 853 1103 531
2 7 7 -1
0.3% 0.8% 0.6% 0.2%

1700

THERMOCOUPL E CALIBRATION

1600

1500
1400
1300

THERMOCOUPLE ID 10-4
Regression R Squared = 0.999957

1200

=

1100
1000

900

/

800

r

700

/

7
>

600

—o— Calibration Curve - Unit Under Test

Upper Limit of Calibration

Lower Limit of Calibration

e Extrapolated Calibration Curve

500

THERMOCOUPLE TEMPERATURE, deg.R

Z

400
400

500

600 700

800 900

1000 1100 1200 1300 1400 1500 1600 1700

REFERENCE TEMPERATURE, deg.R

Are extrapolated limits less than 1.5%7?

YES

FAHRENHEIT
CALIBRATION RANGE

-20

1200

If not acceptable, describe corrective action:

Reviewed by: 7/ ,%,_



BARR
e

S-Type Pitot Tube

Geometry Check
Pitot Tube
Number: fi~ L( Inspection Date: / ‘C‘{ ~f 2
4
Length: 1O Technician: R v?

Function: /M-5 Probe) / Free

1a. If NO, is angle less than 10°7

1. Are face openings perpendicular to tube axis?
[Eé:( goto2) [ NO (go to 1a) [ YES(goto2) ] NO (discontinue use)
a, a, a,
loaf '-l»-\l

\ I

Al
-\

~— i A B | fr—— — :.’{f—-- 1
| _____,( | e - - 5] . )
! T Ny = —)

- Face Opening
(a) ! b)
2. Are face openings parallel to longitudinal axis? 2a. If NO, is angle less than 5°?
] YES (go to 3) E@)((go to 2a) E{; (goto 3) ] NO (discontinue use)
, T L s .1 D0 5
D, A AS‘T e e o L‘—-TTT,{.:;\;
Longitudinal Tuf:_e Am' i—_ o "'*”*":/—'7.7. _P_A i > ?;en < ® < 1800, "
B 2 LiCK! 3 (e
e *; Tmmr T Pa=Py
8 _ S =
B-Side Plane s —— o~ \ Pate or 9
LA = 7*__«\_-\7--§| F'i'rx«\
3. Are E?e'qual length? 3a. If NQ, is difference less than 1/8 inch?
YES (goto 4) ] NO (go to 3a) ] YES(goto4d) [C] NO (discontinue use)
n_Z
P
i i e W i A e R |'. h-‘| I-
4] ; s’ r—— mesmmET é;_____
Y Suabeedotrtaiaiani, St o
AcrB B
{n
4. Are c;eznt?pﬂnes of legs coincident? 4a. If NO, are center-lines of face openings less than 1/32 inch?
YES (go to 5) [] NO (go to 4a) [ YES(goto5) [J NO (discontinue use)
SN, e <-> - wh
AorB (g)
5. Does this pitot tube pass all of the above criteria? @és O No

d criteria listed in 40 CFR Part 60, Appendix A, EPA Method 2,

Technician Signature:

<< "
) i O
Reviewed by: e i -;_-// /f/7'/




THERMOCOUPLE CALIBRATION

BARR
I

THERMOCOUPLE ID 10-5
Cal Date: 1/2/2017 Probe
CALIBRATION TECHNICIAN: HLP
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 32 212 400 650 Ambient
Reference Deg F (To) 32 212 400 650 70
Probe Temp (deg F) 33 209 396 644 71
Reference Temp (deg R) deg F + 460 492 672 860 1110 530
Probe Temp (deg R), deg F + 460 493 669 856 1104 531
Difference (degrees) -1 3 4 6 -1
% Diff Abs. T 0.2% 0.4% 0.5% 0.5% 0.2%
Is difference less than 1.5% at alll
measured points? YES
1700 THERMOCQUPLE CALIBRATION
1600
1500
THERMOCOUPLE ID 10-5
1400 Regression R Squared = 0.999988
1300
1200
1100
1000
900

800
700 /

Upper Limit of Calibration

—o— Calibration Curve - Unit Under Test

THERMOCOUPLE TEMPERATURE, deg.R

REFERENCE TEMPERATURE, deg.R

>
4
600 Lower Limit of Calibration
500 » e [ xtrapolated Calibration Curve
4
400

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700

Are extrapolated limits less than 1.5%7? YES

FAHRENHEIT
CALIBRATION RANGE

-20

1200

If not acceptable, describe corrective action:

Reviewed by: / /%_



BARR
Fe

S-Type Pitot Tube

Geometry Check
Pitot Tube
Number: [0-5 Inspection Date: / o et
/
Length: (o Technician: /2/'4/

Function: @/ Free

1. Are iz_:?aﬁngs perpendicular to tube axis? 1a. If NO, is angle less than 10°?

YES (goto 2) [ NO (goto 1a) [J] YES(goto2) ] NO (discontinue use)
1\ o, a, ay
Transverse Tube Axis 1 :»-. :n;' \n:
"‘-\___\ A B8 i ""-—7,\ a8 ] LA_ _71\:
T [ Transverse : { i N \
AN Tube Axis lf A }( L3 L \_f_)‘
. Face Opening : o : : :
' (@) ! (b)
2. Are face openings parallel to longitudinal axis? 2a. If NO, is angle less than 5°?
IB{;:( goto 3) [C1 NO (go to 2a) [] YES(goto 3) [ NO (discontinue use)
~ I TS s |
il Longitugnal _ @%__#;J " Y — 1
D, A I B —— e N
Longitudinal Tube Ax ’ Note [t e
e ) TUbe Fu Fa § 106D, =P <« 160D b (d) =
S - y . 50D, -
= ==ek Pamily
B-Side Piane 1B ___ - _‘.____7__/‘ \f nz}im ]
LA — 777:\7?;".53,“”_1
3. Are legs of equal length? 3a. If NO, is difference less than 1/8 inch?
IB{EES (goto4) [] NO (go to 3a) [] YES(goto4) [] NO (discontinue use)
" . 4
{ A 1
e e e ) | el
>1A e —————————— ‘1.. - ‘\\\
AorB B
(M)
4, Are c;te}wés of legs coincident? 4a. If NO, are center-lines of face openings less than 1/32 inch?
YES ( go to 5) [] NO (go to 4a) [ YES (goto5) [ NO (discontinue use)
C g == B2
- 'G . I»..___/ B __:"ﬁ——’ivﬂ_-*—ﬁ_f_; ==
Ao (9)
5. Does this pitot tube pass all of the above criteria? YES [ no

Technician Signature:

Reviewed by:




THERMOCOUPLE CALIBRATION
BARR
I

THERMOCOUPLE ID 10-6
Cal Date: 1/2/2017 Probe
CALIBRATION TECHNICIAN: HLP
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems
Temperature Calibration Points 32 212 400 650 Ambient
Reference Deg F (To) 32 212 400 650 70
Probe Temp (deg F) 34 209 393 645 70
Reference Temp (deg R) deg F + 460 492 672 860 1110 530
Probe Temp (deg R), deg F + 460 494 669 853 1105 530
Difference (degrees) -2 3 7 5 0
% Diff Abs. T 0.4% 0.4% 0.8% 0.5% 0.0%
Is difference less than 1.5% at alll
measured points? YES
1700 THERMOCOUPLE CALIBRATION
1600
T 1500
g 14 THERMOCOUPLE ID 10-6
m 00 Regression R Squared = 0.999917
o
E 1300
< 1200
i
& 1100
2 1000
-
L 900
—
S 800
8 —o— Calibration Curve - Unit Under Test
8 700 Upper Limit of Calibration
S 600 Lower Limit of Calibration
o I
= Extrapolated Calibration Curve
LIIJ 500 X I I u
|_
400 ' ' ' ' ' ' ' ' ' ' ' '
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
REFERENCE TEMPERATURE, deg.R

FAHRENHEIT
Are extrapolated limits less than 1.5%7? YES CALIBRATION RANGE
-20 1200

If not acceptable, describe corrective action:

Reviewed by: / /%_



BARR
EEEteot

S-Type Pitot Tube

Geometry Check
Pitot Tube
Number: / O 6 Inspection Date: / ~4- 16
Ve
Length: [& Technician: R V0
Function: @@/ Free
1. Are f;?pe’nings perpendicular to tube axis? 1a. If NO, is angle less than 10°?
YES (goto 2) [CJ NO (go to 1a) [J YES(goto2) ] NO (discontinue use)
] a, a, (=
Transvorss Tube Axis | | Loa (N \mal
r 5 (I 1 % 1
T ’ A \r/ s :;'L-"’\ P i:,DA“' /'"IA'w \[
R R D G {5 ¥ -
_FaceOpening S Vo
Planes i (@) I b)

2a. If NO, is angle less than 5°?

2. Are face openings parallel to longitudinal axis?
IE/Y: (goto3) [] NO (go to 2a) [J YES (goto 3) [ NO (discontinue use)

A-Side P 3 L
- ans - =——
D, A l g ‘L‘*‘—“—-ﬁ .
o i = -4 - i?v
Longitudinal Tube Axis ' ) mmecipeps Pat Note e Pyy « 1+
e F — ii‘,, ‘P';; >1ssn.. P < 150D, ©
,,,,‘L,‘vf.,.,.. —== Po=Pg
8 O, -
B-Side Plans A B . i s \ n![! ar <)
et 1 T
3. Are legs of equal length? 3a. If NO, is difference less than 1/8 inch?
] YES (goto 4) RO (go to 3a) E{E; (goto 4) ] NO (discontinue use)
" _&
{ = i
e s e ) 4
- W Gelnbamediliecheds <t -y
AecrB "B
i
4. Are center-lines of legs coincident? 4a. If NO, are center-lines of face openings less than 1/32 inch?
Elf{sm:go to 5) ] NO (go to 4a) ] YES (goto5) [ NO (discontinue use)
g . — S WY
e e i o e e 7,“_') ___IS.A_.__—_;______L”.‘!.—TW:;.. )
AorB ig)
5. Does this pitot tube pass all of the aboye criteria? D’é I NO

Technician Signature:

Reviewed by:




BARR
I

THERMOCOUPLE CALIBRATION

Impinger Outlet THERMOCOUPLE ID TIO-1253

Cal Date: 1/5/2017 Umbilical 200-5
CALIBRATION TECHNICIAN: HLP

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems

Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 21.0 71.0 150.0
Difference (degrees) 1.0 1.0 0.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |

7
Reviewed by: & zZo<



BARR
I

THERMOCOUPLE CALIBRATION

Impinger Outlet THERMOCOUPLE ID TIO-2162

Cal Date: 1/5/2017 Umbilical 200-1
CALIBRATION TECHNICIAN: HLP

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. T15-1116-JC-2 11/16/2015 NBS Calibrations
Fluke 9144 s/n B5A077 Report No. 7060.00-205700-001 1/20/2016 JM Test Systems

Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 21.0 71.0 148.0
Difference (degrees) 1.0 1.0 2.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |

Reviewed by:




Umbilical Thermocouple Checks

Umbilical I.D. 200-1
Pyrometer Used, I.D. D-15
Temperature CL-300-100F
Calibrator Used CL-3512-A X
DATE| 1/10/2017
TECHNICIAN|  LDP2 _ _ _ _
Thermocouple I.D. on Umbilical] T.C. 1 TC.2 | TC.3 [ T.C.4 | T.C.5
Acceptable ** If not within Acceptable Range,

Reference °F Range unit not to be used within range at which failure occurred.
1950 1932 to 1968 1951 1951
1800 1784 t0 1816 1800 1801
1600 1585 to 1615 1599 1600
1400 1387 10 1413 1401 1401
1200 1188 to 1212 1200 1201
1000 990 to 1010 1000 1001
900 890 to 910 900 900
800 791 to 809 800 801
700 692 to 708 702 702
600 593 to 607 600 602
500 493 to 507 499 499 498 499
400 394 to 406 398 399 399 399
300 295 to 305 299 299 300 300
200 196 to 204 200 200 200 200
150 146 to 154 150 150 148 150 150
100 96 to 104 100 100 100 101 101
50 47 to 53 50 50 48 50 50

0 -3103 0 0 0
-50 -53 to -47 -49 -49 -49
;ass/FaiI based on +/- 0.75% of Rankine value
(Y/N)
1) Are all thermocouple leads inspected and functioning properly? Y
2) Are pitot lines clear, gum rubber replaced, and appropriate length? Y

3) Ground wire resistence

Pitot Line Leak Check

Side Press. In H20 |Vac. In H20]Leak? (Y/N)
Positive 4.0 3.5 N
Negative 3.0 3.5 N

Reviewed by: m pﬂm




Umbilical Thermocouple Checks

Umbilical I.D. 200-5
Pyrometer Used, I.D. D-15
Temperature CL-300-100F
Calibrator Used CL-3512-A X
DATE| 1/5/2017
TECHNICIAN|  LDP2 _ _ _ _ _
Thermocouple I.D. on Umbilical] T.C. 1 TC.2 | TC.3 [ T.C.4 [ T.C.5 [ T.C.6
Acceptable ** If not within Acceptable Range,
Reference °F Range unit not to be used within range at which failure occurred.
1950 1932 to 1968 1950 1949 1948
1800 1784 t0 1816 1799 1798 1799
1600 1585 to 1615 1599 1598 1598
1400 1387 10 1413 1400 1401 1400
1200 1188 to 1212 1200 1201 1200
1000 990 to 1010 1000 1000 1000
900 890 to 910 900 900 899
800 791 to 809 800 800 800
700 692 to 708 701 701 701
600 593 to 607 601 601 601
500 493 to 507 498 499 497 498 499
400 394 to 406 398 398 398 398 398
300 295 to 305 299 299 298 299 299
200 196 to 204 199 199 199 199 199
150 146 to 154 150 149 149 149 149 149
100 96 to 104 100 100 99 99 99 100
50 47 to 53 49 49 49 48 49 49
0 -3103 0 0 -1 0
-50 -53 to -47 -49 -50 -50 -49
;ass/FaiI based on +/- 0.75% of Rankine value
(Y/N)
1) Are all thermocouple leads inspected and functioning properly? Y
2) Are pitot lines clear, gum rubber replaced, and appropriate length? Y

3) Ground wire resistence

Pitot Line Leak Check

Side Press. In H20 |Vac. In H20]Leak? (Y/N)
Positive 4.0 4.0 N
Negative 3.0 3.0 N

Reviewed by: W p,__,e;




BARR

Field Barometer Calibration
Calibration to National Weather Service at Chisholm-Hibbing Airport

|
Station elevation at Barr Hibbing Office 3128 14th Avenue East, Hibbing, MN 1460 ft.
NWS Observation Field Barometer Barr Office
Barometric Station
Date Technician Time Altimeter ID Time Pressure Pressure Condition Remarks Offset
9/5/17 DJK 9:54 29.94 BA-23 10:18 28.50 28.48 In Calibration | As Found 0.02
10/19/17 DJK 11:53 29.98 BA-23 12:28 28.50 28.52 In Calibration | As Found -0.02




SCOTT-MARRIN, INC.  pcve vendor ip: H12016

6531 Box Springs Blvd + Riverside, CA 92507-0725
Phone: +1(951)653-6780 < Fax: +1(951)653-2430 < www.scottmarrin.com

Report Of Analysis
EPA Protocol Gas Mixtures

BARRO1 REPORT NO: 67882-01
TO: Barr Engineering Co REPORT DATE: May 10, 2016
Attn: Benjamin Wiltse CUSTOMER PO NO: BAW0316

5150 West 76th Street
Edina, MN 55439-2900
(952) 832-2885

CYLINDER SIZE: 150A (141 std cu ft)

CYLINDER NUMBER: CC37750 CYLINDER PRESSURE: 2000 psig
MOLAR CONCENTRATION ANALYZER REPLICATE
COMPONENT + EXPANDED UNCERTAINTY REFERENCE STANDARD MAKE, MODEL, S/N, DETECTION ANALYSIS DATA
Carbon dioxide 5.02 + 0.05 % GMIS SRM 1674b Varian Model 3400 5/10/2016
Samp#: 7-H-39  Serial # 10680 5.02 %
Cyl#: CC116770  Cyl#: FF10598  Thermal Conductivity 5.02%
7.99 £0.08 % 6.944+0.013% Gas Chromotography 5.02 %
Exp: 3/18/2022 Exp: 6/17/2019 LAST CAL DATE: 4/26/2016 Xx: 5.02%
Oxygen 9.48 + 0.02 % GMIS SRM 2658a Varian Model 3800 5/10/2016
Samp#: 72-D-37  Serial # None 9.48 %
Cyl#: CA03042  Cyl#: CAL016820 Thermal Conductivity 9.50 %
10.17 £0.02 % 9.918+0.022% Gas Chromotography 9.47 %
Exp: 1/11/2024 Exp: 6/1/2017 LAST CAL DATE: 5/10/2016 Xx: 9.48%
Nitrogen Balance
CERTIFICATION DATE: May 10, 2016 EPA EXPIRATION DATE: May 11, 2024
ppm = pmole/mole % = mole-% X = EPA weighted mean

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number EPA600/R-12/531, dated May 2012.
The above analyses should not be used if the cylinder pressure is less than 100 psig.

4
ANALYST: M K APPROVED: W

M.S.Calhoun J. T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the company without extra cost.




SCOTT-MARRIN, INC.  pgve vendor ip: 12013

6531 Box Springs Blvd + Riverside, CA 92507-0725
Phone: +1(951)653-6780 < Fax: +1(951)653-2430 < www.scottmarrin.com

Report Of Analysis
EPA Protocol Gas Mixtures

BARRO1 REPORT NO: 68894-01
TO: Barr Engineering Co REPORT DATE: January 13, 2017
Attn: Benjamin Wiltse CUSTOMER PO NO: BAW01032017

5150 West 76th Street
Edina, MN 55439-2900
(952) 832-2885

CYLINDER SIZE: 150A (141 std cu ft)

CYLINDER NUMBER: CA06672 CYLINDER PRESSURE: 2000 psig
CONCENTRATION (v/v) ANALYZER REPLICATE
COMPONENT + EPA UNCERTAINTY REFERENCE STANDARD MAKE, MODEL, S/N, DETECTION ANALYSIS DATA
Carbon dioxide 9.53 +0.07 % GMIS SRM 1674b Varian Model 3400 1/11/2017
Samp#: 7-H-39  Serial # 10680 9.54 %
Cyl#: CC116770  Cyl#: FF10598  Thermal Conductivity 9.52 %
7.99 £0.08 % 6.944+0.013% Gas Chromotography 9.52 %
Exp: 3/18/2022 Exp: 6/17/2019 LAST CAL DATE: 1/11/2017 X: 9.53 %
Oxygen 9.57 +0.02 % GMIS SRM 2658a Varian Model 3800 1/10/2017
Samp#: 72-D-37  Serial # None 9.58 %
Cyl#: CA03042  Cyl#: CAL016820 Thermal Conductivity 9.55 %
10.17 £0.02 % 9.918+0.022% Gas Chromotography 9.57 %
Exp: 1/11/2024 Exp: 6/1/2017 LAST CAL DATE: 1/10/2017 X: 9.57 %
Nitrogen Balance
CERTIFICATION DATE: January 10, 2017 EPA EXPIRATION DATE: January 11, 2025
ppm = pmole/mole % = mole-% X = EPA weighted mean

The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number EPA600/R-12/531, dated May 2012.
The above analyses should not be used if the cylinder pressure is less than 100 psig.

4
ANALYST: M K APPROVED: W

M.S.Calhoun J. T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the company without extra cost.




SCOTT'MARRIN, INC- PGVP Vendor ID: H12015

6531 Box Springs Blvd ¢ Riverside, CA 92507-0725
Phone: +1(951)653-6780 ¢ Fax: +1(951)653-2430 e« www.scottmarrin.com

Report Of Analysis
EPA Protocol Gas Mixtures

BARRO1 REPORT NO: 67349-02
TO: Barr Engineering Co REPORT DATE: December 15, 2015
Attn: Benjamin Wiltse CUSTOMER PO NO: BAW11102015

5150 West 76th Street
Edina, MN 55439-2900
(952) 832-2885

CYLINDER SIZE: 150A (141 std cu ft)

CYLINDER NUMBER: CA06643 CYLINDER PRESSURE: 2000 psig
MOLAR CONCENTRATION ANALYZER REPLICATE
COMPONENT + EXPANDED UNCERTAINTY REFERENCE STANDARD MAKE, MODEL, S/N, DETECTION ANALYSIS DATA
Oxygen 21.16 £ 0.05% GMIS SRM 2659a Varian Model 3800 12/4/2015
Samp#: 71-D-23  Serial # None 21.20 %
Cyl#: CC106787  Cyl#: CAL015788 Thermal Conductivity 21.15%
24.04 +0.05 % 20.72+0.043% Gas Chromotography 21.14 %
Exp: 9/3/2023 Exp: 1/1/2016 LAST CAL DATE: 12/4/2015 X: 21.16 %

Nitrogen Balance
CERTIFICATION DATE: December 4, 2015 EPA EXPIRATION DATE: December 5, 2023

ppm = pmole/mole % = mole-% X = EPA weighted mean
The above analyses were performed in accordance with Procedure G1 of the EPA Traceability Protocol, Report Number EPA600/R-12/531, dated May 2012.

The above analyses should not be used if the cylinder pressure is less than 100 psig.

4
ANALYST: M K APPROVED: W

M.S.Calhoun J. T. Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the company without extra cost.




Appendix E

Process Operating Data



Furnace Stacks Line #2

Ontario Hydro SV25 & SV26

Minimum

Run 1

Tag ADBI3160

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00

491.1932678
387.2711182

344.594574
388.9497375

489.8199463
492.5483093
500.1290894
493.8300781

Average 448.5420151
Maximum

Run 1

Tag ADBI3160

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00

518.5683594
515.6935425
388.9497375
501.0995789

515.4555054
519.4473267
518.2387695
532.0270386

Average 501.1849823
Average

Run 1

Tag ADBI3160

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00

Average

507.5309677
469.2679729
369.3482196
456.8219829

505.2666619
502.1842059

510.237051
509.3394182

373 ditph
418 dshtp

Minimum
Run 2
Tag
9/7/2017 9:22 Start
9/7/2017 10:22 End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Maximum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Average
Run 2
Tag
Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Throughput
wltph>dltph>dstph
Stacks 3 and 4

Ontario Hydro Hg Baseline Testing

ADBI3160
9/7/2017 10:51
9/7/2017 12:55

483.4721069
465.4112244

465.850708

489.911499
491.1566467
469.2748718
493.9216309
500.4570007

482.4319611

ADBI3160
9/7/2017 10:51
9/7/2017 12:55

523.3288574
515.6935425
512.2327271
512.3059692
522.9447021
515.2357788
520.8206177
525.4899902

518.5065231

ADBI3160
9/7/2017 10:51
9/7/2017 12:55

507.5800932
498.2345197
497.6773218
504.1429667
506.8770023
503.3305626

506.002851
511.7752579

393 ditph
441 dshtp

Minimum
Run3
Tag

Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Maximum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Average
Run3
Tag
Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

9/7/2017 13:26
9/7/2017 15:30

487.6226196
499.8361206
497.7486572
496.0457153
491.2848206
498.5909729
491.7975464
488.9776306

493.9880104

9/7/2017 13:26
9/7/2017 15:30

523.0546265
513.4595947
529.0606689
517.5979004
511.2622375
518.1105957
520.0515747
523.2377319

519.4793663

9/7/2017 13:26
9/7/2017 15:30

509.5700242
505.1920419
508.0879644
508.3224858
503.8958806
506.7842568
503.6326206
506.3214909

395 ditph
442 dshtp

Average

387 ditph
434 dshtp



Furnace Stacks Line #2

North Chamber

Run 1

Tag ADBI3109

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

49.90995619
51.16078703
49.13163569
45.11421489

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00

48.29013786
50.19765652
51.39577886
50.88252512

Average 50

South Chamber

Run 1

Tag ADBI3108

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

31.92217105
32.28558959

33.1283666
33.52808716

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00

31.02311532
31.64637688
32.25247476
32.02072166

Average 32
Total (MCF/hr) 82
Heat Content

(MMBtu/MCF) 1.023
Heat Input

(MMBtu/hr) 84

Natural Gas Usage

9/7/2017 9:22
9/7/2017 10:22

Fuel Usage
Natural Gas
Stacks 3and 4
Ontario Hydro Hg Baseline Testing

North Chamber

Run 2

Tag ADBI3109

Start 9/7/2017 10:51
End 9/7/2017 12:55

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

50.69018899
50.0620521
49.9497294

51.01347943

50.80101454

50.33797983

49.91730805

49.64745885

Average 50

South Chamber

Run 2

Tag ADBI3108

Start 9/7/2017 10:51
End 9/7/2017 12:55
07-Sep-17 10:51:00 31.0269065
07-Sep-17 11:06:00 30.99194488

07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

31.01305683
31.03304609
31.03939914
31.04173424
31.04406935
31.04640445

Average 31
Total (MCF/hr) 81
Heat Content

(MMBtu/MCF) 1.023
Heat Input

(MMBtu/hr) 83

North Chamber

Run 3

Tag ADBI3109

Start 9/7/2017 13:26
End 9/7/2017 15:30

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

50.50380486
50.49682382
50.39796919
50.34899072
50.09818751
49.86121193
50.23745079
50.01038909

Average 50 Total Average 50
South Chamber

Run 3

Tag ADBI3108

Start 9/7/2017 13:26

End 9/7/2017 15:30

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

31.21993916

31.3282846
31.43663003
31.54497546
31.65332089
31.76166632
31.86407609
31.92895136

Average 32 Total Average 32
Total (MCF/hr) 82 Total (MCF/hr) 82
Heat Content Heat Content
(MMBtu/MCF) 1.023 (MMBtu/MCF) 1.02
Heat Input Heat Input

(MMBtu/hr) 84 (MMBtu/hr) 84



Furnace Stacks Line #2

Pressure Drop - Inches of Water Column
Stack 4 - SV025
Ontario Hydro Hg Baseline Testing

Minimum
Run 1
Tag

Start

End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

Maximum
Run 1
Tag

Start

End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

Average
Run 1
Tag
Start
End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

ADBI3718
9/7/2017 7:17
9/7/2017 8:20

3.976923704
3.960765839
3.852741003
3.869405985

3.665920973
3.939914465
3.925876379
4.037227631

3.9

ADBI3718
9/7/2017 7:17
9/7/2017 8:20

4.025414944
3.995975733
3.960765839

3.90282321

4.025724411
4.037847996
4.129508018
4.134411812

4.0

ADBI3718
9/7/2017 7:17
9/7/2017 8:20

4.004591133
3.983237975

3.89893469
3.891546792

3.895179975
3.999560051
4.000463828
4.064407367

4.0

Minimum
Run 2
Tag
9/7/2017 9:22 Start
9/7/2017 10:22 End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Maximum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Average
Run 2
Tag
Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

ADBI3718
9/7/2017 10:51
9/7/2017 12:55

3.949596643
3.947992086
3.858258724
3.874806404
3.988792181
3.961874962
3.889452219
3.892540455

3.9

ADBI3718
9/7/2017 10:51
9/7/2017 12:55

4.06934166
4.04233408
3.957022905
3.988792181
4.099890232
4.105203152
4.02884388
3.913552761

4.0

ADBI3718
9/7/2017 10:51
9/7/2017 12:55

3.995465252
3.995240803
3.895133762
3.918887874
4.053472031
4.024463518
3.950434789
3.900442139

4.0

Minimum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Maximum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Average
Run 3
Tag
Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

ADBI3718
9/7/2017 13:26
9/7/2017 15:30

3.806285858
3.803920984
3.773587942
3.980240107
4.016647339
3.974396944
3.884896994
3.908971071

3.9 Total Average

ADBI3718
9/7/2017 13:26
9/7/2017 15:30

4.006390572
3.904361725
4.104272366
4.097445965
4.097775459
4.038894176
3.978000641
3.994567394

4.0 Total Average

ADBI3718
9/7/2017 13:26
9/7/2017 15:30

3.890785026
3.854465242
3.979611947
4.036420899
4.063453077
3.997900855
3.930229695
3.943454241

4.0 Total Average

3.9

4.0

4.0



Furnace Stacks Line #2

Minimum
Run 1
Tag

Start
End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00
Average

Maximum
Run 1
Tag

Start

End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00
Average

Average
Run 1
Tag
Start
End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00
07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00
Average

ADBI3720
9/7/2017 7:17
9/7/2017 8:20

434.6204224

433.284729
433.9552002
432.3869629

431.5263367
432.7184448
433.7840881
430.960083
433

ADBI3720
9/7/2017 7:17
9/7/2017 8:20

436.8516846
434.6204224
436.8260498
436.8312378

434.1489868
433.907196
436.2947998
433.7840881
435

ADBI3720
9/7/2017 7:17
9/7/2017 8:20

435.7366109
433.8413052

435.245614
434.3118166

433.1295537
433.2357265
435.0713282
432.0545896

434

9/7/2017 9:22
9/7/2017 10:22

Water Flow - Gpm
Stack 4 - SV025
Ontario Hydro Hg Baseline Testing

Minimum
Run 2
Tag

Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Maximum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Average
Run 2
Tag
Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

ADBI3720
9/7/2017 10:51
9/7/2017 12:55

434.0595703
433.7115173
431.4667358
432.3303528
433.8170776
432.7780457
432.0925903
432.7091675

433

ADBI3720
9/7/2017 10:51
9/7/2017 12:55

435.2516785
435.9967651
433.7115173
434.3518372
434.4172058
433.8170776

433.552948
433.9999695

434

ADBI3720
9/7/2017 10:51
9/7/2017 12:55

434.6376262
435.0771564
432.3863354
433.7423526
434.3077854
433.1872206
432.8092359
433.6346247

434

Minimum
Run 3
Tag

Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Maximum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Average
Run 3
Tag
Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

ADBI3720
9/7/2017 13:26
9/7/2017 15:30

431.2463684
430.5130615

434.117157

433.910553
433.8509521
433.0467834
432.3012085
431.2283325

433 Total Average

ADBI3720
9/7/2017 13:26
9/7/2017 15:30

434.2384033
434.9029541
4349238281
434.5066223
434.8629761
435.1324463
433.2817993

433.552948

434 Total Average

ADBI3720
9/7/2017 13:26
9/7/2017 15:30

433.1965468
432.9026399
434.7047948
434.2216944
434.2272093
434.1461506
432.7353915
432.3371449

434 Total Average

433

435

434



Furnace Stacks Line #2

Minimum

Run 1

Tag ADBI3715

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00

5.051150799

07-Sep-17 07:32:00 4.998684883
07-Sep-17 07:47:00 4.841564655
07-Sep-17 08:02:00 4.906794071
07-Sep-17 09:22:00 4.334978104
07-Sep-17 09:37:00 4.904900074
07-Sep-17 09:52:00 4.935509205
07-Sep-17 10:07:00 4.980091095
Average 4.9
Maximum

Run 1

Tag ADBI3715

Start 9/7/2017 7:17
End 9/7/2017 8:20

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

5.167108536
5.112451553
5.031797409
5.025645256

07-Sep-17 09:22:00 4.946675301
07-Sep-17 09:37:00 5.069739342
07-Sep-17 09:52:00 5.008700848
07-Sep-17 10:07:00 5.05539608
Average 5.1
Average

Run 1

Tag ADBI3715

Start 9/7/2017 7:17
End 9/7/2017 8:20
07-Sep-17 07:17:00 5.094129077
07-Sep-17 07:32:00 5.050228014
07-Sep-17 07:47:00 4.930368445
07-Sep-17 08:02:00 4.930261031
07-Sep-17 09:22:00 4.667092187

07-Sep-17 09:37:00
07-Sep-17 09:52:00
07-Sep-17 10:07:00
Average

4.980704175
4.983281742
4.99833556
5.0

9/7/2017 9:22
9/7/2017 10:22

Pressure Drop - Inches of Water Column
Stack 3 - SV026
Ontario Hydro Hg Baseline Testing

Minimum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Maximum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Average
Run 2
Tag
Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

ADBI3715
9/7/2017 10:51
9/7/2017 12:55

5.002886772
4.865985394
4.893560886
5.012316704
5.055800915
4.828097343
4.906006336
5.007276058

4.9

ADBI3715
9/7/2017 10:51
9/7/2017 12:55

5.114447117
5.002886772
5.012316704
5.147197247
5.109669685
5.111048698
5.088593006
5.080453396

5.1

ADBI3715
9/7/2017 10:51
9/7/2017 12:55

5.059769697
4.925363359

4.97432435

5.06522189
5.069927427
4.999021402
5.005142583
5.042425245

5.0

Minimum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Maximum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Average
Run 3
Tag
Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

ADBI3715
9/7/2017 13:26
9/7/2017 15:30

5.011879921
4.99150753
4.9869771
4.857962132
4.952368259
4.969289303
4.944850445
5.020976067

5.0 Total Average

ADBI3715
9/7/2017 13:26
9/7/2017 15:30

5.120698452
5.033787251
5.054918766
5.051617146
5.055092335
5.074055195
5.179457188
5.173084259

5.1 Total Average

ADBI3715
9/7/2017 13:26
9/7/2017 15:30

5.040853953
5.016656995
5.031102302
4.960979705

5.02861932
5.017390912
5.037706133
5.111573587

5.0 Total Average

4.9

5.1

5.0



Furnace Stacks Line #2

Minimum
Run 1
Tag

Start
End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

Maximum
Run 1
Tag

Start

End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

Average
Run 1
Tag
Start
End

07-Sep-17 07:17:00
07-Sep-17 07:32:00
07-Sep-17 07:47:00
07-Sep-17 08:02:00

07-Sep-17 09:22:00

07-Sep-17 09:37:00

07-Sep-17 09:52:00

07-Sep-17 10:07:00
Average

ADBI3717
9/7/2017 7:17
9/7/2017 8:20

394.3324585
394.5411072

394.698822
393.6578064

391.650238
394.7028198
392.7142029
391.7992554

394

ADBI3717
9/7/2017 7:17
9/7/2017 8:20

394.8365479

394.698822
395.1897888
395.1967468

395.941803
395.7779541
394.7028198
394.9009705

395

ADBI3717
9/7/2017 7:17
9/7/2017 8:20

394.4960717
394.5767233
394.9441136
394.5702593

394.3728192
395.3384387
393.7890415
392.9489739

394

9/7/2017 9:22
9/7/2017 10:22

Water Flow - Gpm
Stack 3 - SV026
Ontario Hydro Hg Baseline Testing

Minimum
Run 2
Tag

Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Maximum
Run 2
Tag

Start

End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

Average
Run 2
Tag
Start
End

07-Sep-17 10:51:00
07-Sep-17 11:06:00
07-Sep-17 11:21:00
07-Sep-17 11:36:00
07-Sep-17 11:51:00
07-Sep-17 12:06:00
07-Sep-17 12:21:00
07-Sep-17 12:36:00

Average

ADBI3717
9/7/2017 10:51
9/7/2017 12:55

395.9716187
393.5202026
391.6204224
392.3599854
393.5575867
393.9702454
393.8258057
393.9450073

394

ADBI3717
9/7/2017 10:51
9/7/2017 12:55

396.2696838
395.9947205
393.5202026
393.9450073
395.8822021

395.474823
394.4815063
395.5422668

395

ADBI3717
9/7/2017 10:51
9/7/2017 12:55

396.1132615

395.03283
392.3976083
393.4978106
394.7775391
394.6170555
394.1705627
394.4591944

394

Minimum
Run 3
Tag

Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Maximum
Run 3
Tag

Start

End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

Average
Run 3
Tag
Start
End

07-Sep-17 13:26:00
07-Sep-17 13:41:00
07-Sep-17 13:56:00
07-Sep-17 14:11:00
07-Sep-17 14:26:00
07-Sep-17 14:41:00
07-Sep-17 14:56:00
07-Sep-17 15:11:00

Average

ADBI3717
9/7/2017 13:26
9/7/2017 15:30

392.0849304

393.527771
394.0465393
395.0775452
393.9319763
393.0211487
392.8947449

392.723114

393 Total Average

ADBI3717
9/7/2017 13:26
9/7/2017 15:30

394.4563599
395.0775452
395.3457642

395.673584
395.6070557
393.9319763
393.4681702
393.4085693

395 Total Average

ADBI3717
9/7/2017 13:26
9/7/2017 15:30

392.7324255
394.2696304
394.9803452
395.3859774
395.0876834
393.2953707
393.2417585
393.0534881

394 Total Average

394

395

394



Furnace Stacks Line #2

Minimum
Run 1
Tag

Start
End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Maximum
Run1
Tag

Start

End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Average
Run1
Tag
Start
End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

9/6/2017 7:32
9/6/2017 9:37

498.7923889
492.8595886
469.4396667
470.5383606
491.0284729
496.8330994
492.8595886
492.3651733

488.0895424

9/6/2017 7:32
9/6/2017 9:37

523.3842163
512.0496216
521.6263428
517.1754761
520.9121704

514.137085
509.5410156
515.8400269

516.8332443

9/6/2017 7:32
9/6/2017 9:37

508.5486681
502.8885574
502.7820801
500.4525946
502.1424
504.3741146
501.7194651
504.402824

393 dlitph
440 dshtp

Minimum
Run 2
Tag

Start
End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Maximum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Average
Run 2
Tag
Start
End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Throughput
wltph>dltph>dstph
Stacks 1 and 2
Ontario Hydro Hg Baseline Testing

ADBI3160

9/6/2017 10:18
9/6/2017 12:24

485.0041199
502.0883789
493.8666992
491.5228882
490.7355042
361.5369873

348.09198
474.8597717

455.9632912

ADBI3160

9/6/2017 10:18
9/6/2017 12:24

528.7859497
521.3699951
516.4767456
526.6435547
520.6924438
517.7798462
489.7650146
517.7810059

517.4118195

ADBI3160

9/6/2017 10:18
9/6/2017 12:24

508.1370985
513.0316864

503.08498
503.6344001
501.5099627
466.5783014
404.1853556
499.2135628

380 dltph
426 dshtp

Minimum
Run3
Tag

Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Maximum
Run3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Average
Run3
Tag
Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

9/6/2017 13:00
9/6/2017 15:05

387.9552612
462.5390015
487.897522
497.6937256
490.112915
496.888031
491.4313049
497.1809998

476.4623451

9/6/2017 13:00
9/6/2017 15:05

499.5760498
522.9080811
517.4147949
513.3863525
516.5358276
517.4147949
516.9935913
520.8206177

515.6312637

9/6/2017 13:00
9/6/2017 15:05

419.5667976
502.0608531
505.1039851
504.1515866
502.2923857
507.2651343
507.3856087
506.3111898

386 dltph
432 dshtp

Average

386 dltph
432 dshtp



Furnace Stacks Line #2

North Chamber

Run 1

Tag ADBI3109

Start 9/6/2017 7:32
End 9/6/2017 9:37

50.12683797
50.27465311
50.15548554
50.15804891
50.20096312
50.45757611
50.62529826
50.52548444

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average 50.31554343

South Chamber

Run 1

Tag ADBI3108

Start 9/6/2017 7:32
End 9/6/2017 9:37

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

31.75090045
32.00450934
32.12458192

32.1700267
32.21547149
32.21516744
32.15585208
32.09630476

Average 32.09160177
Total (MCF/hr) 82
Heat Content

(MMBtu/MCF) 1.023
Heat Input

(MMBtu/hr) 84

Natural Gas Usage

Fuel Usage
Natural Gas
Stacks 1and 2
Ontario Hydro Hg Baseline Testing

North Chamber

Run 2

Tag ADBI3109

Start 9/6/2017 10:18
End 9/6/2017 12:24

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00

50.55302935
50.53072983
50.54360407
50.72640453
50.80421129
50.86308318
48.85630377

06-Sep-17 12:03:00 48.48108132
Average 50
South Chamber

Run 2

Tag ADBI3108

Start 9/6/2017 10:18
End 9/6/2017 12:24

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

31.97360323
31.96115356
31.94870388
31.93625421
32.00607215
32.55865511
33.04990672
32.90371965

Average 32
Total (MCF/hr) 82
Heat Content

(MMBtu/MCF) 1.023
Heat Input

(MMBtu/hr) 84

North Chamber

Run 3

Tag ADBI3109

Start 9/6/2017 13:00
End 9/6/2017 15:05

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00

50.23525587
50.03599313
52.37260321
52.02867528
51.50435309
51.29370184
51.37166046

06-Sep-17 14:45:00 50.85676017
Average 51 Total Average 51
South Chamber

Run 3

Tag ADBI3108

Start 9/6/2017 13:00
End 9/6/2017 15:05
06-Sep-17 13:00:00 32.1460396
06-Sep-17 13:15:00 32.3885768
06-Sep-17 13:30:00 33.3655012
06-Sep-17 13:45:00 33.71702917
06-Sep-17 14:00:00 32.7533867

06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

32.40498564
32.06573673
31.88504686

Average 33 Total Average 32
Total (MCF/hr) 84 Total (MCF/hr) 83
Heat Content Heat Content
(MMBtu/MCF) 1.023 (MMBtu/MCF) 1.02
Heat Input Heat Input

(MMBtu/hr) 86 (MMBtu/hr) 85



Eurnace Stacks Line #2

Minimum

Run 1

Tag ADBI3712

Start 9/6/2017 7:32

End 9/6/2017 9:37
06-Sep-17 07:32:00 5.32874918
06-Sep-17 07:47:00 5.250602245
06-Sep-17 08:02:00 5.18655014
06-Sep-17 08:17:00 5.323801994
06-Sep-17 08:32:00 5.18069458
06-Sep-17 08:47:00 5.202681065
06-Sep-17 09:02:00 5.254388332
06-Sep-17 09:17:00 5.167730331

Average 5.2

Maximum

Run 1

Tag ADBI3712

Start 9/6/2017 7:32

End 9/6/2017 9:37
06-Sep-17 07:32:00 5.347930908
06-Sep-17 07:47:00 5.32874918
06-Sep-17 08:02:00 5.35969305
06-Sep-17 08:17:00 5.433083057
06-Sep-17 08:32:00 5.323801994
06-Sep-17 08:47:00 5.36522913
06-Sep-17 09:02:00 5.322947502
06-Sep-17 09:17:00 5.307565689

Average 5.3

Average

Run 1

Tag ADBI3712

Start 9/6/2017 7:32

End 9/6/2017 9:37
06-Sep-17 07:32:00 5.340113942
06-Sep-17 07:47:00 5.291363265
06-Sep-17 08:02:00 5.235139698
06-Sep-17 08:17:00 5.402833253
06-Sep-17 08:32:00 5.244483613
06-Sep-17 08:47:00 5.285298629
06-Sep-17 09:02:00 5.305737276
06-Sep-17 09:17:00 5.22226157

Average 5.3

Pressure Drop - Inches of Water Column

Stack 2 - SV027

Ontario Hydro Hg Baseline Testing

Minimum

Run 2

Tag ADBI3712

Start 9/6/2017 10:18

End 9/6/2017 12:24
06-Sep-17 10:18:00 5.264848709
06-Sep-17 10:33:00 5.312080383
06-Sep-17 10:48:00 5.274677277
06-Sep-17 11:03:00 5.25779295
06-Sep-17 11:18:00 5.205566883
06-Sep-17 11:33:00 5.132441044
06-Sep-17 11:48:00 5.20219183
06-Sep-17 12:03:00 5.192564011

Average 5.2

Maximum

Run 2

Tag ADBI3712

Start 9/6/2017 10:18

End 9/6/2017 12:24
06-Sep-17 10:18:00 5.317298412
06-Sep-17 10:33:00 5.342434406
06-Sep-17 10:48:00 5.312080383
06-Sep-17 11:03:00 5.314408302
06-Sep-17 11:18:00 5.25779295
06-Sep-17 11:33:00 5.207274437
06-Sep-17 11:48:00 5.294865131
06-Sep-17 12:03:00 5.274003506

Average 5.3

Average

Run 2

Tag ADBI3712

Start 9/6/2017 10:18

End 9/6/2017 12:24
06-Sep-17 10:18:00 5.294062957
06-Sep-17 10:33:00 5.329274569
06-Sep-17 10:48:00 5.285129018
06-Sep-17 11:03:00 5.293398131
06-Sep-17 11:18:00 5.229634522
06-Sep-17 11:33:00 5.169288451
06-Sep-17 11:48:00 5.244608755
06-Sep-17 12:03:00 5.220615384

Average 5.3

Minimum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Maximum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Average
Run 3
Tag
Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

ADBI3712
9/6/2017 13:00
9/6/2017 15:05

5.173395634
5.173705101
5.309262753
5.206731796

5.16876936
5.309499264
5.309437275
5.231220722

5.2 Total Average

ADBI3712
9/6/2017 13:00
9/6/2017 15:05

5.332683086
5.349594116
5.472017288
5.435816288
5.395807266

5.39789629
5.328070641
5.309437275

5.4 Total Average

ADBI3712
9/6/2017 13:00
9/6/2017 15:05

5.262003004
5.229995909
5.390879607
5.342986589
5.271232732
5.348445033
5.319828108
5.265429163

5.3 Total Average

5.2

53

5.3



Furnace Stacks Line #2

Water Flow - Gpm
Stack 2 - SV027
Ontario Hydro Hg Baseline Testing

Minimum
Run 1
Tag

Start

End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Maximum
Run 1
Tag

Start

End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Average
Run 1
Tag
Start
End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

ADBI3714
9/6/2017 7:32
9/6/2017 9:37

381.4278564
379.1629028

378.924469
379.6695251
379.1032715
379.8671875

379.729126
378.2389832

380

ADBI3714
9/6/2017 7:32
9/6/2017 9:37

382.0506287
382.8286133

380.265564

380.531189
380.5933838
381.6066589
381.7854919
380.2877808

381

ADBI3714
9/6/2017 7:32
9/6/2017 9:37

381.5895837

381.532378
379.7293341
380.0014537
379.8208207
380.7957953
380.7888562

379.029786

380

Minimum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Maximum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Average
Run 2
Tag
Start
End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

ADBI3714
9/6/2017 10:18
9/6/2017 12:24

379.2298889
377.6429138
378.9882507
377.9946289
375.1990967
378.9637146
378.6264038

378.924469

378

ADBI3714
9/6/2017 10:18
9/6/2017 12:24

380.802002
380.7844849
380.3251648
387.8056641
379.2354736
380.9212036
380.0867615
380.7381592

381

ADBI3714
9/6/2017 10:18
9/6/2017 12:24

379.9937327
378.9122762

379.873952
383.4491585
377.2169522
380.0008986
379.4250396
379.6012484

380

Minimum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Maximum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Average
Run 3
Tag
Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

ADBI3714
9/6/2017 13:00
9/6/2017 15:05

377.6977539
377.5237122
378.6515198
378.0558472
374.6924438
377.1931763
379.3714905
380.0549316

378 Total Average

ADBI3714
9/6/2017 13:00
9/6/2017 15:05

381.3384399
378.6515198
379.3791199
379.4013062
378.0558472
381.0404358
380.0549316
381.1740723

380 Total Average

ADBI3714
9/6/2017 13:00
9/6/2017 15:05

379.6487266
378.0574184
379.1156324
378.6523029
376.6137506
379.7408874
379.7274767
380.3705317

379 Total Average

378

381

380



Furnace Stacks Line #2

Pressure Drop - Inches of Water Column
Stack 1 - Sv028
Ontario Hydro Hg Baseline Testing

Minimum

Run 1

Tag ADBI3709

Start 9/6/2017 7:32
End 9/6/2017 9:37

06-Sep-17 07:32:00
06-Sep-17 07:47:00

4.203345776
4.138856411

06-Sep-17 08:02:00 4.239304066
06-Sep-17 08:17:00 4.260868073
06-Sep-17 08:32:00 4.224643707
06-Sep-17 08:47:00 4.22029829
06-Sep-17 09:02:00 4.269022942
06-Sep-17 09:17:00 4.263720512
Average 4.2
Maximum

Run 1

Tag ADBI3709

Start 9/6/2017 7:32
End 9/6/2017 9:37
06-Sep-17 07:32:00 4.414514065
06-Sep-17 07:47:00 4.341182232
06-Sep-17 08:02:00 4.314758301
06-Sep-17 08:17:00 4.498456955
06-Sep-17 08:32:00 4.408229828
06-Sep-17 08:47:00 4.458771706
06-Sep-17 09:02:00 4.373977661
06-Sep-17 09:17:00 4.37945509
Average 4.4
Average

Run 1

Tag ADBI3709

Start 9/6/2017 7:32
End 9/6/2017 9:37
06-Sep-17 07:32:00 4.293234853
06-Sep-17 07:47:00 4.247299879
06-Sep-17 08:02:00 4.259078343
06-Sep-17 08:17:00 4.37068221
06-Sep-17 08:32:00 4.314468084
06-Sep-17 08:47:00 4.35273856
06-Sep-17 09:02:00 4.339449862

06-Sep-17 09:17:00

Average

4.304821186

4.3

Minimum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Maximum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Average
Run 2
Tag
Start
End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

ADBI3709
9/6/2017 10:18
9/6/2017 12:24

4.18291378
4.217283249
4.143078327
4.175540447
4.287267208
4.278928757

4.16233778
4.143033504

4.2

ADBI3709
9/6/2017 10:18
9/6/2017 12:24

4.290874481
4.384477615
4.388847351
4.378377914
4.357193947
4.379479885
4.368235111
4.271160603

44

ADBI3709
9/6/2017 10:18
9/6/2017 12:24

4.234436057
4.352268744
4.312017952
4.327488703
4.307683337
4.316299513
4.264213957
4.199829253

4.3

Minimum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Maximum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Average
Run 3
Tag
Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

ADBI3709
9/6/2017 13:00
9/6/2017 15:05

4.168056011
4.159821987
4.289972305
4.289851189
4.308557987
4.296314716
4.175910473
4.148077965

4.2 Total Average

ADBI3709
9/6/2017 13:00
9/6/2017 15:05

4.356728077
4.475507736
4.514687538
4.364331245
4.402515411
4.366557598
4.400050163
4.246013165

4.4 Total Average

ADBI3709
9/6/2017 13:00
9/6/2017 15:05

4.282054278
4.248079546
4.392709677
4.323114594
4.358508298
4.319429577
4.346786913
4.197906295

4.3 Total Average

4.2

44

4.3



Furnace Stacks Line #2

Water Flow - Gpm
Stack 1 -Sv028
Ontario Hydro Hg Baseline Testing

Minimum
Run 1
Tag

Start

End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Maximum
Run 1
Tag

Start

End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

Average
Run 1
Tag
Start
End

06-Sep-17 07:32:00
06-Sep-17 07:47:00
06-Sep-17 08:02:00
06-Sep-17 08:17:00
06-Sep-17 08:32:00
06-Sep-17 08:47:00
06-Sep-17 09:02:00
06-Sep-17 09:17:00

Average

ADBI3711
9/6/2017 7:32
9/6/2017 9:37

531.1698608
526.5077515
526.5421753
527.9763794
524.7494507
525.5883789
526.4465332
524.8984375

527

ADBI3711
9/6/2017 7:32
9/6/2017 9:37

531.9578857
532.4087524
528.0133667
528.8025513
527.9763794
526.4465332
532.2894897
528.0013428

529

ADBI3711
9/6/2017 7:32
9/6/2017 9:37

531.38176
529.9954444
526.9944589
528.4859568
525.8959647
526.0087063
529.6687908
525.7597068

528

Minimum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Maximum
Run 2
Tag

Start

End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

Average
Run 2
Tag
Start
End

06-Sep-17 10:18:00
06-Sep-17 10:33:00
06-Sep-17 10:48:00
06-Sep-17 11:03:00
06-Sep-17 11:18:00
06-Sep-17 11:33:00
06-Sep-17 11:48:00
06-Sep-17 12:03:00

Average

ADBI3711
9/6/2017 10:18
9/6/2017 12:24

525.7602539
526.4798584
526.4481812
529.8264771

528.206543
526.9250488
527.2543945
527.1932373

527

ADBI3711
9/6/2017 10:18
9/6/2017 12:24

526.4798584
529.5476074
529.8264771
537.7731934
533.5529785
528.8621826
528.6237793
530.6503906

531

ADBI3711
9/6/2017 10:18
9/6/2017 12:24

526.08673
528.2398018
527.4934266
534.5859045
529.7418227
527.9645754
528.0266715
528.8161765

529

Minimum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Maximum
Run 3
Tag

Start

End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

Average
Run 3
Tag
Start
End

06-Sep-17 13:00:00
06-Sep-17 13:15:00
06-Sep-17 13:30:00
06-Sep-17 13:45:00
06-Sep-17 14:00:00
06-Sep-17 14:15:00
06-Sep-17 14:30:00
06-Sep-17 14:45:00

Average

ADBI3711
9/6/2017 13:00
9/6/2017 15:05

525.8956299
525.345459
524.7572021
524.5408325
493.5161133
529.1900024
526.8952026
527.77771

522 Total Average

ADBI3711
9/6/2017 13:00
9/6/2017 15:05

532.9153442
527.9085083

527.569519
533.9897461
543.2867432
537.6303711
529.6370239
530.7993774

533 Total Average

ADBI3711
9/6/2017 13:00
9/6/2017 15:05

530.7098872
526.8912643
526.4750831
526.5880113
531.9944402
531.4371921
528.3621728
529.4456705

529 Total Average

525

531

529



Appendix F

Project Participants



Project Participants and Contact Information

Hibbing Taconite Company

Jack Croswell — General Manager

Julie Lucas — Area Manager — Environmental

Tasha Niemi — Environmental Representative — Plants
Corie Ekholm — CEMS Engineer

Barr Engineering Company

Tim Russell — Vice President/Chemical Engineer

Tom Kuchinski — Stack Testing Supervisor

Tom Leier — Project Manager/ Senior Air Quality Technician
Mark Petersen — Senior Air Quality Technician

Dan Koschak — Senior Air Quality Technician

Benjamin Wiltse — Senior Air Quality Technician

Ryan Pantzke — Air Quality Technician

David Herbst — Air Quality Technician

Levi Paul — Air Quality Technician

CONTACT INFORMATION

Hibbing Taconite Company
Julie Lucas

Area Manager - Environmental
4950 County Highway 5 North
Hibbing, MN 55746

(218) 262-6856
Julie.lucas@CliffsNR.com

Barr Engineering Company
Tom Leier

Senior Air Quality Technician
4300 MarketPointe Drive
Suite 200

Minneapolis, MN 55435
(952) 832-2967
TLeier@barr.com
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