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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

d s/,a,v Zv—/v o8/ 05”{/ 5

Johni Rooney ( Date
Air Quality Technician
Barr Engineering Company

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. analyzed metals samples. A signed laboratory report is provided in this report.

S e — s/5/15"

Matthew Morrison Date
Air Quality Technician
Barr Engineering Company

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.

P e _ -
N daih ,///L/Xéf;/ g

Tom Kuchinski Date
Supervisor/Senior Air Quality Technician
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.

Ol & Zjpoar 8(5/15

,ﬁr{ie Lucas Date
Environmental Manager
Hibbing Taconite Co.
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Executive Summary

Barr Engineering Company performed mercury emissions tests June 9-10, 2015 at the Hibbing Taconite
Company's facility located in Hibbing, Minnesota. Mercury emissions tests were performed on the Pellet
Indurating Furnace Line 1 waste gas stacks (SV021-SV024) to satisfy the Minnesota Rule 7019.3050
mercury emission inventory testing requirement. Stack vent identification numbers, emission unit
identification numbers and test results are presented in Table ES-1.

Table ES-1 Executive Summary Table

Stack Vent Number Sv021 SV022 SV023 Sv024 -

Test Date June 9, 2015 | June 10, 2015 | June 9, 2015 | June 10, 2015 -

Total Mercury Emission Rate, Ib/hr
Hg 0.0019 0.0019 0.0020 0.0019 0.0077

23691428.50 1



1.0 Introduction

Barr Engineering Company performed mercury emissions performance tests at Hibbing Taconite
Company's taconite facility located in Hibbing, Minnesota. Mercury emissions tests were performed on
the Pellet Indurating Furnace Line 1 waste gas stacks (SV021-SV024) to satisfy the Minnesota Rule
7019.3050 mercury emission inventory testing requirement.

A stack test plan was submitted by email to the Minnesota Pollution Control Agency (MPCA) on May 25,
2015 and was discussed in a pre-test meeting on June 1, 2015. Copies of the test plan, test plan approval
letter, and associated correspondence are provided in Appendix F. The MPCA approval letter incorrectly
lists reporting units for mercury as pounds per million British thermal units (Ib/MMBtu). The mercury
emission rates are reported in pounds per hour (Ib/hr).

The testing was performed June 9-10, 2015 by Tom Kuchinski, Matt Kistner, John Rooney, and Richard
Skibsted of Barr Engineering Company. Corie Ekholm of Hibbing Taconite Company provided the
coordination of the test team with facility operations. The stack testing was not witnessed by a
representative of the MPCA. A list of project participants is provided in Appendix G.

Each test consisted of three 120-minute runs to measure mercury emissions according to U.S. EPA
Methods 29. Stack vents SV021 and SV023 were tested simultaneously on June 9, 2015. Stack vents SV022
and SV024 were tested simultaneously on June 10, 2015. A determination of filterable particulate matter
for Taconite MACT compliance was made using the same sample system. The particulate results are
reported separately.

Table 1-1 provides identification information for the sources tested.

Table 1-1 Emission Source Information

Source/Emissions Unit
(Plant or process
descriptor)

Emission Control Stack

Unit Equipment | Vent Applicable Rules

Pellet Indurating

. EU020 CE022 Sv021
Furnace Line 1
Pellet Indurating U020 CE023 V022
Furnace Line 1
. MN Rule 7019.3050
Pellet Indurating £U020 CEO24 V023
Furnace Line 1
Pellet Indurating U020 CE025 V024

Furnace Line 1

23691428.50 2



2.0 Results

2.1 Pellet Indurating Furnace Line 1 (SV021)

Results of the June 9, 2015 mercury tests are provided in Table 1. The average emission rate of total
mercury is 0.0019 pounds per hour (Ib/hr). There was a 10 minute delay during Run 3 to correct a problem
with probe heating equipment on SV023 stack.

2.2 Pellet Indurating Furnace Line 1 (S§V022)

Results of the June 10, 2015 mercury tests are provided in Table 2. The average emission rate of total
mercury is 0.0019 pounds per hour (Ib/hr). There was a 232-minute delay during Run 1 due to low
tonnage on Line 1.

2.3 Pellet Indurating Furnace Line 1 (S§V023)

Results of the June 9, 2015 mercury tests are provided in Table 3. The average emission rate of total
mercury is 0.0020 pounds per hour (Ib/hr). There was a 10 minute delay during Run 3 to correct a problem
with probe heating equipment.

2.4 Pellet Indurating Furnace Line 1 (SV024)

Results of the June 10, 2015 mercury tests are provided in Table 4. The average emission rate of total
mercury is 0.0019 pounds per hour (Ib/hr). There was a 232-minute delay during Run 1 due to low
tonnage on Line 1.

2.5 Pellet Indurating Furnace Line 1 (EU020)

The average emission rate of total mercury for the Line 1 Pellet Indurating Furnace is 0.0077 pounds per
hour (Ib/hr).

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

23691428.50 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 1 (EU020) is a straight grate induration furnace with four emission
points; SV021, SV022, SV023, and SV024. 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 presented in the MPCA operating data
forms in Appendix E.

23691428.50 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 . X Number
. Disturbances from Sample | Disturbances from Sample | Number
Unit (Plant or . . of
rocess descriptor) Site Site of Ports Points
P P (In Diameters) (In Diameters)

Pellet Indurating
Furnace Line 1 8.6 18 2 12
(SV021-SV024)

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 U.S. EPA Method 29 tests.

Stack gas oxygen and carbon dioxide compositions were determined using Modified EPA Method 3A. An
integrated sample of dry stack gas was collected in a Tedlar bag during each test run. The stack gas was
then analyzed for oxygen and carbon dioxide concentrations using a Servomex Model 1440 analyzer
calibrated with EPA protocol gases. Instrument calibration and stack gas analysis data are located in
Appendix B. Calibration gas certifications are provided in Appendix D.

Stack gas moisture content was determined by the performance of U.S. EPA Method 4, in conjunction with
the EPA Method 29 tests.

Mercury was determined following EPA Method 29 in conjunction with the EPA Method 5 testing. All
glassware used for the testing was prepared as directed by the method. All reagents were prepared at
Barr's laboratory except for the acidified potassium permanganate solution which was prepared on-site
daily prior to sampling.

Samples were analyzed by Element One, Inc. of Wilmington, North Carolina. A complete laboratory report
along with chain of custody is located in Appendix C. Mercury levels in all reagent blanks were below
analytical detection limits. No blank corrections were performed. Sample fractions reported at the
analytical detection limit are included in the total mass of the sample.

The test methods referenced above are found in 40 CFR Part 60, Appendix A.
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Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 02, 2015

TABLE 1
EPA METHOD 29 TEST RESULTS

Pellet Indurating Furnace Line 1 (SV021)

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/9/2015 6/9/2015 6/9/2015
Test Period 825 - 1033 1155 - 1420 1525 - 1744
Test Duration, min. 120 120 120 120
Meter Volume, dscf 87.58 86.07 86.26 86.63
Volumetric Airflow Rate, dscfm 177,000 175,000 176,000 176,000
Mercury Concentration, pg/dscf

Filterable Mercury <0.0011 <0.0012 < 0.0012 <0.0012

Vapor Phase Mercury 0.073 0.087 0.087 0.082

Total Mercury 0.075 0.088 0.088 0.084
Mercury Emission Rate, Ib/hr

Filterable Mercury < 0.000027 < 0.000027 < 0.000027 < 0.000027

Vapor Phase Mercury 0.0017 0.0020 0.0020 0.0019

Total Mercury 0.0017 0.0020 0.0020 0.0019

Process Data
Fired Pellet Production Rate, LTPH [ 377 | 378 | 377 [ 377

Emission Factors

Total Mercury |b/LT Fired Pellet [ 4.64E-06 | 5.42E-06 | 5.41E-06 [ 5.15E-06
Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and
emission determinations.




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 02, 2015

TABLE 2
EPA METHOD 29 TEST RESULTS

Pellet Indurating Furnace Line 1 (SV022)

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/10/2015 6/10/2015 6/10/2015
Test Period 825 - 1421 1510 - 1719 1755 - 2003
Test Duration, min. 120 120 120 120
Meter Volume, dscf 86.92 88.73 87.77 87.80
Volumetric Airflow Rate, dscfm 178,000 179,000 177,000 178,000
Mercury Concentration, pg/dscf

Filterable Mercury <0.0012 <0.0011 <0.0011 <0.0011

Vapor Phase Mercury 0.074 0.086 0.077 0.079

Total Mercury 0.075 0.087 0.078 0.080
Mercury Emission Rate, Ib/hr

Filterable Mercury < 0.000027 < 0.000027 < 0.000027 < 0.000027

Vapor Phase Mercury 0.0017 0.0020 0.0018 0.0019

Total Mercury 0.0018 0.0021 0.0018 0.0019

Process Data
Fired Pellet Production Rate, LTPH [ 388 | 390 | 391 [ 390

Emission Factors

Total Mercury |b/LT Fired Pellet [ 4.56E-06 | 5.29E-06 | 4.66E-06 [ 4.84E-06
Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and
emission determinations.




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 03, 2015

TABLE 3
EPA METHOD 29 TEST RESULTS

Pellet Indurating Furnace Line 1 (SV023)

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/9/2015 6/9/2015 6/9/2015
Test Period 825 - 1033 1155 - 1420 1525 - 1744
Test Duration, min. 120 120 120 120
Meter Volume, dscf 88.54 87.22 84.14 86.63
Volumetric Airflow Rate, dscfm 165,000 161,000 157,000 161,000
Mercury Concentration, pg/dscf

Filterable Mercury <0.0011 <0.0011 < 0.0012 <0.0012

Vapor Phase Mercury 0.066 0.097 0.114 0.092

Total Mercury 0.067 0.098 0.115 0.093
Mercury Emission Rate, Ib/hr

Filterable Mercury < 0.000025 < 0.000024 < 0.000025 < 0.000025

Vapor Phase Mercury 0.0014 0.0021 0.0024 0.0020

Total Mercury 0.0015 0.0021 0.0024 0.0020

Process Data
Fired Pellet Production Rate, LTPH [ 377 | 378 | 377 [ 377

Emission Factors

Total Mercury |b/LT Fired Pellet [ 3.9E-06 | 5.5E-06 | 6.3E-06 [ 5.2E-06
Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and
emission determinations.




Hibbing Taconite Company
Hibbing, Minnesota

TABLE 4

EPA METHOD 29 TEST RESULTS

Pellet Indurating Furnace Line 1 (SV024)

Barr Engineering Co.

August 03, 2015

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/10/2015 6/10/2015 6/10/2015
Test Period 825 - 1421 1510 - 1719 1755 - 2003
Test Duration, min. 120 120 120 120
Meter Volume, dscf 76.92 77.78 79.34 78.02
Volumetric Airflow Rate, dscfm 143,000 144,000 148,000 145,000
Mercury Concentration, pg/dscf

Filterable Mercury <0.0013 <0.0013 <0.0013 <0.0013

Vapor Phase Mercury 0.105 0.110 0.076 0.097

Total Mercury 0.107 0.111 0.078 0.098
Mercury Emission Rate, Ib/hr

Filterable Mercury < 0.000025 < 0.000024 < 0.000025 < 0.000025

Vapor Phase Mercury 0.0020 0.0021 0.0015 0.0019

Total Mercury 0.0020 0.0021 0.0015 0.0019
Process Data

Fired Pellet Production Rate, LTPH [ 388 | 390 | 391 [ 390
Emission Factors

Total Mercury Ib/LT Fired Pellet [ 5.2E-06 \ 5.4E-06 \ 3.9E-06 [ 4.8E-06

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and

emission determinations.



Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 03, 2015
TABLE 5
EPA METHOD 29 TEST RESULTS

Pellet Indurating Furnace Line 1 (SV021-SV024)

Parameter [ SV021 | SV022 | SV023 [ SV024 [ Total
Mercury Emission Rate, Ib/hr
Filterable Mercury < 0.000027 < 0.000027 < 0.000025 < 0.000025 < 0.000103
Vapor Phase Mercury 0.0019 0.0019 0.0020 0.0019 0.0076
Total Mercury 0.0019 0.0019 0.0020 0.0019 0.0077

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and emission determinations.
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Hibbing Taconite Company
Hibbing, Minnesota

Determination of Metals Emissions

EPA Method 29

Pellet Indurating Furnace Line 1 (SV021)

Barr Engineering Co.
August 02, 2015

Test 1
Performance Testing on June 9, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/9/2015 6/9/2015 6/9/2015
Test Period - - 825 - 1033 1155 - 1420 1525 - 1744
Run Time [S] min 120 120 120
Oxygen Concentration, % dry 0,% % 19.74 19.61 19.81
Dry Volumetric Flowrate at Standard Conditions Qd dscfm 177,354 175,151 175,561
Meter Volume at Standard Conditions Vmstd cubic feet 87.58 86.07 86.26
Sample Loadings (From Lab Results)
Front Half | Back Half | Front Half | Back Half | Front Half | Back Half

Mercury MHgs, | MHgy, ug <01 6.425 <01 7.508 <01 7.475
Total Mercury® MHg, g 6.525 7.608 7.575
Calculated Data | Symbol Units Run 1 Run 2 Run 3
Mercury Concentration: C = MHg/ (Vmstd)

Front Half (Filterable) Mercury CHgrH) pg/dscf < 0.0011 <0.0012 <0.0012

Back Half Mercury CHgH) pg/dscf 0.0734 0.0872 0.0867

Total Mercury Concentration Cirg) pg/dscf 0.0745 0.0884 0.0878
Mercury Emission Rates: E = MHg x 2.2046 x 10-9 Ib/ug / Vmstd-ft3 x Qd x 60

Front Half (Filterable) Mercury E ngrry Ib/hr < 0.000027 < 0.000027 < 0.000027

Back Half Mercury E HgH) Ib/hr 0.0017 0.0020 0.0020

Total Mercury EHg) Ib/hr 0.0017 0.0020 0.0020

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and emission determinations.
(1) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently, therefore the Total Mercury
Mass may not necessarily be equal to (MHgfh+MHgbh).




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Determination of Volumetric Air Flow Rate, Gas Composition,and Moisture Content
EPA Methods 2, 3, 4, 5, & 29
Pellet Indurating Furnace Line 1 (SV021)

Test 1
Performance Testing on June 9, 2015

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/9/2015 6/9/2015 6/9/2015
Test Period - - 825-1033 | 1155- 1420 | 1525 - 1744
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 28.06 28.06 28.06
Stack Static Pressure Pg in. H,O -0.70 -0.70 -0.70
Average Stack Temperature Tsf degrees F 103 101 106
Actual Dry Gas Meter Volume Vm cubic feet 94.87 94.86 97.06
Dry Gas Meter Calibration Factor Y - 0.9906 0.9906 0.9906
Average Orifice Meter Pressure Drop DH in H,O 1.98 1.98 2.03
Average Meter Temperature Tmf degrees F 74 83 95
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.998 0.987 0.992
Volume of Water Vapor Condensed in Impingers Vwe ml 112 117 115
Mass of Water Vapor Collected in Desiccant Vwsg g 21 20 19
Orsat Results, Dry Basis

Oxygen %02 YoVIV 19.7 19.6 19.8

Carbon Dioxide %C02 YA 0.54 0.55 0.46

Nitrogen + Carbon Monoxide %N2 + %CO YA 79.7 79.8 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 563 561 566

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.01 28.01 28.01

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 cubic feet 87.58 86.07 86.26

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

Average Moisture Content of Stack Gas o

MC = ((0.04707 x Viwc + 0.04715 x Vwsg) / MC % Vol 6.65 6.97 6.83

((0.04707 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Md Ib/lomol 28.88 28.87 28.87

Md = (0.44 x %C02) + (0.32 x %02) + (0.28 x (%N2 + %C0O))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 28.15 28.11 28.12

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

Average Stack Gas Velocity Vs ft/sec 60.61 59.82 60.35

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

Actual Volumetric Air Flow Rate Qa acfm 216,582 213,777 215,682

Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 189,987 188,278 188,431

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

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 177,354 175,151 175,561

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 xDn") /(4 x 144)

Isokinetic Variation o

| = (0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100))) ! & 991 98.6 98.6




Hibbing Taconite Company
Hibbing, Minnesota

Determination of Metals Emissions

EPA Method 29

Pellet Indurating Furnace Line 1 (SV022)

Barr Engineering Co.
August 02, 2015

Test 2
Performance Testing on June 10, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/10/2015 6/10/2015 6/10/2015
Test Period - - 825 - 1421 1510 - 1719 1755 - 2003
Run Time [S] min 120 120 120
Oxygen Concentration, % dry 0,% % 19.45 19.38 19.38
Dry Volumetric Flowrate at Standard Conditions Qd dscfm 177,593 179,497 176,642
Meter Volume at Standard Conditions Vmstd cubic feet 86.92 88.73 87.77
Sample Loadings (From Lab Results)
Front Half | Back Half | Front Half | Back Half | Front Half | Back Half

Mercury MHgs, | MHgy, ug <01 6.445 <01 7.615 <01 6.745
Total Mercury® MHg, g 6.545 7.715 6.845
Calculated Data | Symbol Units Run 1 Run 2 Run 3
Mercury Concentration: C = MHg/ (Vmstd)

Front Half (Filterable) Mercury CHgrH) pg/dscf <0.0012 < 0.0011 <0.0011

Back Half Mercury CHgH) pg/dscf 0.0742 0.0858 0.0769

Total Mercury Concentration Cirg) pg/dscf 0.0753 0.0870 0.0780
Mercury Emission Rates: E = MHg x 2.2046 x 10-9 Ib/ug / Vmstd-ft3 x Qd x 60

Front Half (Filterable) Mercury E ngrry Ib/hr < 0.000027 < 0.000027 < 0.000027

Back Half Mercury E HgaH) Ib/hr 0.00174 0.00204 0.00180

Total Mercury EHg) Ib/hr 0.00177 0.00206 0.00182

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and emission determinations.
(1) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently, therefore the Total Mercury
Mass may not necessarily be equal to (MHgfh+MHgbh).




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Determination of Volumetric Air Flow Rate, Gas Composition,and Moisture Content
EPA Methods 2, 3, 4, 5, & 29
Pellet Indurating Furnace Line 1 (SV022)

Test2
Performance Testing on June 10, 2015

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/10/2015 6/10/2015 | 6/10/2015
Test Period - - 825-1421 | 1510- 1719 | 1755 - 2003
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 28.09 28.09 28.09
Stack Static Pressure Pg in. H,O -0.67 -0.67 -0.67
Average Stack Temperature Tsf degrees F 105 106 107
Actual Dry Gas Meter Volume Vm cubic feet 93.96 97.76 96.46
Dry Gas Meter Calibration Factor Y - 0.9906 0.9906 0.9906
Average Orifice Meter Pressure Drop DH in H,O 1.96 2.04 1.98
Average Meter Temperature Tmf degrees F 73 84 82
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 1.005 1.016 1.001
Volume of Water Vapor Condensed in Impingers Vwe ml 123 121 125
Mass of Water Vapor Collected in Desiccant Vwsg g 19 22 20
Orsat Results, Dry Basis

Oxygen %02 YoVIV 19.5 19.4 19.4

Carbon Dioxide %C02 YA 0.56 0.56 0.52

Nitrogen + Carbon Monoxide %N2 + %CO YA 80.0 80.1 80.1
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 565 566 567

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.04 28.04 28.04

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 cubic feet 86.92 88.73 87.77

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

Average Moisture Content of Stack Gas o

MG = ((0.04707 x Vwc + 0.04715 x Vwsg) / MC % Vol 713 7.04 720

((0.04707 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Md Ib/lomol 28.87 28.86 28.86

Md = (0.44 x %C02) + (0.32 x %02) + (0.28 x (%N2 + %C0O))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 28.09 28.10 28.08

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

Average Stack Gas Velocity Vs ft/sec 61.09 61.83 61.01

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

Actual Volumetric Air Flow Rate Qa acfm 218,317 220,972 218,017

Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 191,234 193,089 190,353

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

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 177,593 179,497 176,642

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 xDn") /(4 x 144)

Isokinetic Variation o

| = (0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100))) ! & 98.2 99.2 99.7




Hibbing Taconite Company
Hibbing, Minnesota

Determination of Metals Emissions

EPA Method 29

Pellet Indurating Furnace Line 1 (SV023)

Barr Engineering Co.
August 03, 2015

Test 3
Performance Testing on June 9, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/9/2015 6/9/2015 6/9/2015
Test Period - - 825 - 1033 1155 - 1420 1525 - 1744
Run Time [S] min 120 120 120
Oxygen Concentration, % dry 0,% % 19.37 19.41 19.34
Dry Volumetric Flowrate at Standard Conditions Qd dscfm 164,662 161,357 156,997
Meter Volume at Standard Conditions Vmstd cubic feet 88.54 87.22 84.14
Sample Loadings (From Lab Results)
Front Half | Back Half | Front Half | Back Half | Front Half | Back Half

Mercury MHgs, | MHgy, ug <01 5.838 <01 8.417 <01 9.571
Total Mercury® MHg, g 5.938 8.517 9.671
Calculated Data | Symbol Units Run 1 Run 2 Run 3
Mercury Concentration: C = MHg/ (Vmstd)

Front Half (Filterable) Mercury CHgrH) pg/dscf < 0.0011 < 0.0011 <0.0012

Back Half Mercury CHgH) pg/dscf 0.0659 0.0965 0.1137

Total Mercury Concentration Cirg) pg/dscf 0.0671 0.0977 0.1149
Mercury Emission Rates: E = MHg x 2.2046 x 10-9 Ib/ug / Vmstd-ft3 x Qd x 60

Front Half (Filterable) Mercury E ngrry Ib/hr < 0.000025 < 0.000024 < 0.000025

Back Half Mercury E HgH) Ib/hr 0.0014 0.0021 0.0024

Total Mercury EHg) Ib/hr 0.0015 0.0021 0.0024

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and emission determinations.
(1) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently, therefore the Total Mercury
Mass may not necessarily be equal to (MHgfh+MHgbh).




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Determination of Volumetric Air Flow Rate, Gas Composition,and Moisture Content
EPA Methods 2, 3, 4, 5, & 29
Pellet Indurating Furnace Line 1 (SV023)

Test3
Performance Testing on June 9, 2015

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/9/2015 6/9/2015 6/9/2015
Test Period - - 825-1033 | 1155- 1420 | 1525 - 1744
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 28.06 28.06 28.06
Stack Static Pressure Pg in. H,O -0.65 -0.65 -0.65
Average Stack Temperature Tsf degrees F 115 117 117
Actual Dry Gas Meter Volume Vm cubic feet 96.39 96.59 94.68
Dry Gas Meter Calibration Factor Y - 0.992 0.992 0.992
Average Orifice Meter Pressure Drop DH in H,O 1.99 1.93 1.85
Average Meter Temperature Tmf degrees F 77 87 95
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.958 0.938 0.914
Volume of Water Vapor Condensed in Impingers Vwe ml 170 163 155
Mass of Water Vapor Collected in Desiccant Vwsg g 21 19 23
Orsat Results, Dry Basis

Oxygen %02 YoVIV 19.4 19.4 19.3

Carbon Dioxide %C02 YA 0.57 0.59 0.62

Nitrogen + Carbon Monoxide %N2 + %CO YA 80.1 80.0 80.0
Nozzle Diameter Dn inches 0.222 0.222 0.222
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 575 577 577

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.01 28.01 28.01

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 cubic feet 88.54 87.22 84.14

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

Average Moisture Content of Stack Gas o

MG = ((0.04707 x Vwc + 0.04715 x Vwsg) / MC % Vol 9.24 8.95 9.04

((0.04707 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Md Ib/lomol 28.87 28.87 28.87

Md = (0.44 x %C02) + (0.32 x %02) + (0.28 x (%N2 + %C0O))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.86 27.90 27.89

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

Average Stack Gas Velocity Vs ft/sec 59.02 57.92 56.39

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

Actual Volumetric Air Flow Rate Qa acfm 210,927 206,983 201,515

Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 181,428 177,226 172,606

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

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 164,662 161,357 156,997

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

Nozzle Cross-Sectional Area An sq. ft 0000269 | 0.000269  0.000269

An =(3.14 xDn") /(4 x 144)

Isokinetic Variation o

| = (0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100))) ! & 99.4 99.9 99.0




Hibbing Taconite Company
Hibbing, Minnesota

Determination of Metals Emissions

EPA Method 29

Pellet Indurating Furnace Line 1 (SV024)

Barr Engineering Co.
August 03, 2015

Test 4
Performance Testing on June 10, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/10/2015 6/10/2015 6/10/2015
Test Period - - 825 - 1421 1510 - 1719 1755 - 2003
Run Time [S] min 120 120 120
Oxygen Concentration, % dry 0,% % 19.33 19.25 19.256
Dry Volumetric Flowrate at Standard Conditions Qd dscfm 142,555 144,059 147,747
Meter Volume at Standard Conditions Vmstd cubic feet 76.92 77.78 79.34
Sample Loadings (From Lab Results)
Front Half | Back Half | Front Half | Back Half | Front Half | Back Half

Mercury MHgs, | MHgy, ug <01 8.105 <01 8.535 <01 6.065
Total Mercury® MHg, g 8.205 8.635 6.165
Calculated Data | Symbol Units Run 1 Run 2 Run 3
Mercury Concentration: C = MHg/ (Vmstd)

Front Half (Filterable) Mercury CHgrH) pg/dscf <0.0013 <0.0013 <0.0013

Back Half Mercury CHgH) pg/dscf 0.105 0.110 0.076

Total Mercury Concentration Cirg) pg/dscf 0.107 0.111 0.078
Mercury Emission Rates: E = MHg x 2.2046 x 10-9 Ib/ug / Vmstd-ft3 x Qd x 60

Front Half (Filterable) Mercury E ngrry Ib/hr < 0.000025 < 0.000024 < 0.000025

Back Half Mercury E HgaH) Ib/hr 0.00199 0.00209 0.00149

Total Mercury EHg) Ib/hr 0.00201 0.00212 0.00152

Note: The "<" sign indicates the mass is below method detection limits. All calculations use the detection limit for concentration and emission determinations.
(1) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently, therefore the Total Mercury
Mass may not necessarily be equal to (MHgfh+MHgbh).




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Determination of Volumetric Air Flow Rate, Gas Composition,and Moisture Content
EPA Methods 2, 3, 4, 5, & 29
Pellet Indurating Furnace Line 1 (SV024)

Test4
Performance Testing on June 10, 2015

Input Data Symbol Units Run 1 Run 2 Run 3
Test Date - - 6/10/2015 | 6/10/2015 | 6/10/2015
Test Period - - 825-1421 | 1510- 1719 | 1755 - 2003
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 28.09 28.09 28.09
Stack Static Pressure Pg in. H,O -0.47 -0.47 -0.47
Average Stack Temperature Tsf degrees F 115 116 115
Actual Dry Gas Meter Volume Vm cubic feet 84.28 86.24 87.33
Dry Gas Meter Calibration Factor Y - 0.992 0.992 0.992
Average Orifice Meter Pressure Drop DH in H,O 1.49 1.55 1.62
Average Meter Temperature Tmf degrees F 81 87 83
Pitot Tube Coefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head (DP)"0.5 - 0.833 0.845 0.866
Volume of Water Vapor Condensed in Impingers Vwe ml 162 169 175
Mass of Water Vapor Collected in Desiccant Vwsg g 16 16 16
Orsat Results, Dry Basis

Oxygen %02 YoVIV 19.3 19.3 19.3

Carbon Dioxide %C02 YA 0.69 0.68 0.66

Nitrogen + Carbon Monoxide %N2 + %CO YA 80.0 80.1 80.1
Nozzle Diameter Dn inches 0.222 0.222 0.222
Run Time theta minutes 120 120 120
Calculated Data Symbol Units Run 1 Run 2 Run 3

Average Absolute Stack Temperature Tsr degrees R 575 576 575

Tsr = Tsf + 460

Stack Pressure Ps in. Hg 28.06 28.06 28.06

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 cubic feet 76.92 77.78 79.34

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

Average Moisture Content of Stack Gas o

MG = ((0.04707 x Vwc + 0.04715 x Vwsg) / MC % Vol 980 10.04 10.14

((0.04707 x Vwc + 0.04715 x Vwsg) + (Vmstd)) x 100

Molecular Weight of Stack Gas, dry Md Ib/lomol 28.88 28.88 28.88

Md = (0.44 x %C02) + (0.32 x %02) + (0.28 x (%N2 + %C0O))

Molecular Weight of Stack Gas, wet Ms Ib/lomol 27.82 27.79 27.77

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

Average Stack Gas Velocity Vs ft/sec 51.34 52.12 53.46

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

Actual Volumetric Air Flow Rate Qa acfm 183,453 186,274 191,030

Qa=60xVsxA

Volumetric Air Flow Rate at Standard Conditions Qs scfm 158,040 160,145 164,412

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

Dry Volumetric Air Flow Rate at Standard Conditions Qd dscfm 142,555 144,059 147,747

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

Nozzle Cross-Sectional Area An sq. ft 0000269 | 0.000269  0.000269

An =(3.14 xDn") /(4 x 144)

Isokinetic Variation o

| = (0.0945 x Tsr x Vmstd) / (Ps x Vs x An x theta x (1 - (MC / 100))) ! & 99.7 998 99.2
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EPA METHOD 2
BARR FIELD DATA SHEET
|
Project Hibvipe Cive L B, *]_Run1 Run 2 Run 3 Run 4
Sample Location Liva 4 Stacic A Svoz Bar Press (inHg) |2% -O¢
Date o ~F-75 ' Stat. Press (In H,0) .®. 70
Operators Mk z [RES Temp-DryBulb°F | j o2
Duct Dimensions /& S inches Temp - WetBulb°F | 7 /7
Port Length G 75 inches Moist Content-% | 7.
Pitot TubeNo. /o0~y . Cp ©.8Y 0,%
ManometerID € -% Bar.ID L#-27 Time of Meas. | 7475~
Digital ThermID _C-~8 T.C.ID ‘¢~
Pitot Leak Check  Positive: X Negative: X
Travérse Point Information Cyclonic Velocity Head - Inches H,0 Stack Temperature - °F
Point Inches From: .Flow Run 1 Run 2 .Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port : £° AP AP " AP AP Temp. Temp. Temp. Temp.
A< 455 |03
L2 11530 |2i6s
3 ?0“92 3 7‘ &?
- 4 |m.st 124¢
" 189.20 Jgs.sq
C_ |95 | fee3Y
€ - i
2
3
&
s
G
e semees]  Run 1 Run 2 Run 3 Run 4
# Stack Pres. - In Hg
@ Duct Area - Sq Ft.
% Mole Weight - Md
Mole Weight - Ms
Avg. Temp. - °F
Average v/ AP
Gas Vel - Ft/Sec
ACFM
SCFM
DSCFM

Schematic of Duct Cross-Section




BARR

EPA METHOD 29
FIELD DATA SHEET

T — ‘Sample Train Leak Rate (cfm)
Project H:“H'Qc, Cine i— Meteryo SQQOG Bar. Pres 2%.cb in Hg Run 1 /o Run 2 lo
Smplloc  Staclk # Svoz Test No. ‘ Runs / -2 AH@ 1192 Stat. Pres=() . 7¢ inH,0 Pretest o co at yﬁn Hg| Pretesty: ¢ at){in Hg|
Date e-2-rs PitotNo. _/0 ~¢ Cp @&y Probelngth ()& Posttest/? - 60at  “T inHg| Posttest O, 0 at \€ inH
Operator M2 /R B8S cM SM P ((;z Liner Type: EGlass [S.S. OOther Pitot (3 in.) Pos.J® Neg.[®: | Pitot(3in.) Pos/Bl Neglt
" TESTRUN1 i TEST RUN 2
Sample Sample Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter
Point Time Volume AP, AH, Vacuum Temp. Impngr Inlet Outlet Volume AP, AH, Vacuum Temp. Impngr Inlet Outlet
i AT Vm, # | in HZO in H,0 in. Hg Ts, °F Probe Filter Outiet Temp, °F | Temp, °*°Flf} Vm, ft* | in HzO in HzO in. Hg Ts, °F Probe Fitter Outlet Temp °F | Temp, °°F|
[ s[{t2- 19 0\93 g2l 25 |io¥ 190 2 s;‘o _5'7 Q'? (., 7 53‘7%7 ors‘o /J‘? 5.0 [ro( 2%0 | 250 | 6O ’73 7Y
6 w465 10,93 [ /.82 [3.ST[ioq [zsi [251[S2 |76 |68 [RUIc1[0%0] [.4q[¢. O [/03 257 [250] 5% |77 |75
5 1elso G| 10011 AG | O fios |260) 2¢i]| $2 |72 [ IS | (59| -0/ |250 | 2cw| ss | 77 | 75
5 200140l ((0O] 1 §72| YOl 1oy | 25| 2e0[S2 |74 [0 BYOAN | ( B4l e-C | {e0 |2S2|2Se|ST | B | 76 |
4 2l |, 15|20 72|40 |03 ] 248 [2¢5 [s2 |75 |70 |petefi.00] 2ei| wolic] | 24¢] 25c |59 |83 71
4 oStz dol . V@ L2 N Ol tod | 249 1248 1§72 176 |T] JkoeR|l.oo] 202 70| %9 [2sr[=uq [@l [ |29
3 BB AS| 22| Y 5" | (oY | 249 [ 24| 8R |26 | 7/ Jlewds|{fo]2.23] 7.6 [X9 |z4g | 250 ¢ |[Re |&O
3 awls2i ol VS5 12.22 | S| (op 251 |2¢71 |53 [77 [72 JleiSiu |l lo[2.2i[7.¢]ion|zse | 2uwr] & |%C ¢
2 45fST35| (Mo 2qg |4q.5 {03 | 250|253 [ 17 1922 JleRsolldoe [Zeo[a -s|jo2 |27 [25e|Ci |57 |52
2 sofSZa.50 [ (o | 2:(g| Y5 | ioR]250 [pu9ss [77 [72 Jlezsas[ (o221 T 5| ez |oqe [exy |6 2 | %% | S
1 sofs2.5) 1008 1 {9713 s [ o 250 25| s5[ 2% [ 93 [éunde| ool ies [so5|iol |=ro [2se [ | 2T %7
1 00537014 0.8G 1 7] 2 ¢l/ozlzso [zvolse [ S8 [93F Homsglo7q ({59 [55 | (oo |24% 250 [T [37 [RF
B- o]  esfs90: 700831 &5[3.8 | Co{ [250 [249[57 [73 [72 [feste|O¥ [/.90 [ .0 to2 |2%2 (249 (S |2 ¢ [S¥
Al w342 [0 &2 | 1.GU3 . s | /0¥ [2¢0 (25059 |7¢ | 72 38400 .99 ({51 | .| /02 | 250 | 250 S 1% |BY
5 ms8os|o A [ g3 |12 [2¢9 [250 [s6 | 2% (72 |lbwewrl/io (229 | 72.s | /02250 257 | 56 IRC B4
5 oS8 p.gql 1.92|q0 | (0450|250 [s¢ |77 [73 |fteso (foo|2.c4| 2-0]|(02]24}|25e sk |97 w4
4 |55 0 fro0 | 12T | Yo | 03] 24T (242 [T |72 | 7R 2.20[ - 10224 | 7.5|[¢3 |25 |25 (|s8 |28 [85
4 w7518 |/ oo | (Y| 4.0 foy |5 252 5¢g | 7% [773 |lest i o.a¢l 20 [T o |(o3]25v [ 250 [ ST |3% b
3 off3A]| 10| 288] 45" [ oy JoSo | 249 $9 [ ¢ [73 |leses|/ (v 225175 [/5= |z41 | zso [S% |¥% [¥7
3 100 XB B VW2 gl iy [103 [25i |25 | §9 [ 77 [73 |le3as] (w0 |2.25|7.5 [io] |25 25259 g7 |5y
2 105592 29] [0 | Z-(g! 4.5] tod |[Z50 (250 (L2 | 78 |0y |Ferw2]i. 1o 2.205 2. litl |2u9 (247 (59 [$7 |¥y
) 10§76 4¥ L 10 [ 29 | s Jivy [252] 257 | &3 | 7% | 7¢ LGS] 1101225 9.8 (% YT [24Y | &0 |$7 |SY
1 15| SYO| O 3G [ (27 |Heo | (03 |ZI¥ | Z28v @3 | 7% |7¢ 542|083 [ ] 1.0 /o0 | 250 [250 | Gi [ ¥7 |35
1 1200 S%3L6| O S |- 112 3.5 | to2 |252 [25i| &Y | Ix |74 e 05105 | (-G -0 /60|zco| 250 ¢ G Y
o g7 VIS T | e [3n=1 G A w s e [ 27890 el ¥6 | s [0 ] 2  mewaa [1 155123
Initialization Values Test Run Times ORSAT System Sample Train Components Air Flows Nozzle Calibration
Meter Oxygen | Moisture _ cc/min * Tech/HAk2 Date G4~
Temp Content Content | Start Time | End Time | Bag No. Bag Vol | at15in Hg| Filter No. | Nozzle No.| Nozzle Dn ACFM DSCFM Nozzle No. (-, (GksS
Run 1 G | ixglq.0 |25 [(933|A-Pi [ oL [0.0 [4acscl| @ less |o.213 259~ | 177, 1 ©.2(%
Run 2 14 (e [ .8 HsT A-vZL st 0.0 J4<o5e7 Oluss 10213123, 139 (74,277 2 | 0.2:2
i{2 0 4 3 a2
MOISTURE RECOVERY: Vo VI NOay \-\NO\ A4 M‘ RUN 1 ﬂ__% M_FEW, —) CWUN R0y 7 O 2iY
impinger 1 2 _6 | Desiccant| . Total 1 2 3 4 5 6 Desiccant
Final wt., g FIRMETE %l b 0‘6"‘\\ '@IDD 8960 RIS A PS8 8.+ (FX. T [FR( 6195 %5 1961.0 =
intial wt., g 4. 4 1 35181684, | [€04.9 50’4.’5 403, 5| a¥ens E%% L3 | 03] : JQ;Q T40.7 i
Difference Ay (W8 [ 495 O .2 |pt [D0. 0 132 S ] 2%, 'J(,,O ‘K‘@ 0. &):3 {37.D
I Ay Ies



- EPA METHOD 29

: _R FIELD DATA SHEET Sample Train Leak Rate (cfm
Project iAe HC‘ Lt 1 Metery O+ 900 Bar.Pres 2200 inHg Run 3 (o Run 4
Smpltoc <t Sel | Test No. ( Runs & - M@ 7,9/g2 Stat. Pres —¢« 7 ¢ inH,0 Pretest ).¢€D  at)finHg| Pretest at 15 in Hg
Date - (% PitttNo. /84 Co . ¥4 ProbeLngth _ /ey Posttest {9, 00 at 7 inHg| Posttest at in H
Operator T £ CM C’g/ SM P Liner Type: AGlass [0S.S. [IOther Pitot (3 in.) Pos.Z-Neg i Pitot (3 in.) Pos.[J Neg. [
TEST RUN 3 TEST RUN 4
Sample | Sample Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter
Point Time Volume AP, AH, Vacuum Temp. ’ Impngr Infet Outlet Volume AP, AH, Vacuum Temp. Impngr Inlet Outlet
AT vm, # | inHO0 | inHO in. Hg Ts, °F Probe Filter Outiet | Temp, °F | Temp, “*Fl Vm, * | inH,0 | inHO in. Hg s, °F Probe Filter Outlet | Temp, °F | Temp, **°F
e S 0 7R Yy A b Mgt | Gl ] o Hp e e L | e e :
A 6 gop322o . $ U P2T14.0 [fog |5 [250 |y [87 [99
6 0l @BT30-8Y [ [ 1| X O] |p 25 [25e o [ga ¥
5 foo | Coq 45 | (06 |28 1] 250 [l [R( %9
5 Llolzees|U e | p5]si 2ok Q0 29
4 lega 1228 (4.6 | los-[2M |Z2solee [9n 9‘7
4 e 017261 S0 | 6517250 [150[CGe |TZ [ Yo
3 (0] s~0 | 06 | TS (248 | e 1Y | 9«
i sl [ (9]2.%6 [S.o 7[39,7 299 742 |GG |2y |av
2 4;,7“«“)7. D226 |S.0 |06 |24 2 (Y |AY [R=
2 s 22| [ 10| 7:U0] SO | [0, 191 252 | @Y. ?Sb 1z
1 55/ 1244 %%’ ‘(gi LirO ]{)3— TS| 28 \‘33 1S T
1 ool 728LAl 0 51| L] Y. 0l{oG 25223 ¥ [As [] 3
[ o 65|’7'b?~5‘( B0 | [ 4 O0]jos (251 [2sp]e0 |3y [2Y
6 0] 378810 o { M| 4 0] (pg 290 |20 |Gl 15 lag
o mihwloay]i 3] o 10350 10 el |ag [ag
5 ol M3M oy a3[9.0 [0S [ 250 NSO L [_1 [
4 | M1191(00 [7oc U s ]/05 [29q (250 [ 2 A% [94,
4 07TV Loo [Tk [H.e |6 | 2ag|[214T | G Q|17
e BLibl VW15 6 [ice | TG 250] ¢ | ] [*7 ||
I oozl 10 [7,.THY (071249 250 | fof | o0 [27 -
4 wlpedan| [ (0] &1 5. (Gpl2zst]| z50¢e |/o1 | 2%
2 1 le%4t| |  (0]2-27 | snl [p7 1292 |2 50 i ez |99
1 15[222.37[ 083 1Y 4.0 | (67 | L5050 2 | (02 [to0
1 120i7% SO101¢ |1, 62 U. O] loe [ 29/ [150] L3 |{oL. ] o0
o oy vild O [ipmened 12 % 75205 13 iy TR | . i A= Te= ; Tm=
Initialization Values Test Run Times ORSAT System Sample Train Components Air Flows Nozzle Calibration
Meter Oxygen | Moisture cc/min * Tech. Date
Temp Content Content | Start Time| End Ti'r.n(e Bag No. Bag:lol ab‘lsin Hg ‘[glter;;:.ﬁ gozﬂe No. dNOfLﬂe‘;n als"A'(‘:sFrg t?{DSCZMS' Nozzle No.
Run 1 27 | g 1 Isz28 14y |a-23 [ O RoSOD Class [0+ J . 1 |, |
Run 2 49.7 2 7&%
3
MOISTURE RECOVERY: RUN 3 RUN 4
Impinger 1 2 3 4 5 6 Desiccant Total 1 2 3 4 5 8 Desiccant Total
Final wt., g 1605 1F15.% | Fol. X |G > 1§[2% D1y [Fi0.7 P ‘
Initial wt., g 9.6 | 220.3 3726893 [9K O M. 291, 9 ke .
Difference (al.?’ §3.5° g 1.5 [~0. Y 0.0 19 i’y Y




- EPA METHOD 5 - FIELD DATA SHEET - RUN 1

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-4 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV021 Meter Y 0.9906 Pitot Tube No. 10-4 Stat Press. -0.70 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/09/15 Orifice dH@  1.9182 Pitot Cp 0.84 Posttest 0.000 at 7 in. Hg
Test 1 Run  # 1 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators MMK2 /RBS 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. H,O in. H0 vm, ft’ Vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 0825 488.99
1 5.0 492.79 0.930 1.82 3.74 492.73 * 104 * * * 67 67 7.0
2 10.0 496.56 0.930 1.82 3.74 496.46 * 104 * * * 70 68 7.0
3 15.0 500.49 1.000 1.96 3.89 500.35 * 105 * * * 73 69 7.0
4 20.0 504.40 1.000 1.97 3.90 504.25 * 104 * * * 74 70 7.0
5 25.0 508.53 1.100 2.17 4.11 508.36 * 103 * * * 75 70 7.0
6 30.0 512.70 1.100 217 4.11 512.47 * 104 * * * 76 71 7.0
7 35.0 516.93 1.150 2.28 4.21 516.67 * 104 * * * 76 71 7.0
8 40.0 521.16 1.150 2.28 4.21 520.89 * 102 * * * 77 72 7.0
9 45.0 525.35 1.100 2.18 4.13 525.01 * 103 * * * 77 72 7.0
10 50.0 529.50 1.100 2.18 4.13 529.14 * 103 * * * 77 72 7.0
11 55.0 533.31 0.890 1.77 3.71 532.85 * 103 * * * 78 73 7.0
12 60.0 537.01 0.860 1.71 3.66 536.50 * 102 * * * 78 73 7.0
13 65.0 540.71 0.830 1.65 3.59 540.09 * 104 * * * 73 72 7.0
14 70.0 544.27 0.820 1.62 3.55 543.64 * 104 * * * 76 72 7.0
15 75.0 548.05 0.910 1.81 3.75 547.39 * 103 * * * 76 72 7.0
16 80.0 551.87 0.970 1.92 3.87 551.25 * 104 * * * 77 73 7.0
17 85.0 555.03 1.000 1.99 3.94 555.19 * 103 * * * 77 73 7.0
18 90.0 559.80 1.000 1.98 3.93 559.12 * 104 * * * 78 73 7.0
19 95.0 563.97 1.100 2.18 4.13 563.25 * 104 * * * 78 73 7.0
20 100.0 568.13 1.100 2.19 4.13 567.39 * 103 * * * 77 73 7.0
21 105.0 572.29 1.100 2.18 4.13 571.51 * 104 * * * 78 74 7.0
22 110.0 576.44 1.100 2.19 4.13 575.64 * 104 * * * 78 74 7.0
23 115.0 580.18 0.890 1.77 3.72 579.37 * 103 * * * 78 74 7.0
24 120.0 583.86 0.860 1.72 3.66 583.03 * 102 * * * 78 74 7.0
End Time 1033
Run Time 120 Avg DH= 1.98 Avg Ts= 103.46 Avg Tm= 73.90
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA :
Bag No. A-R1 Filter No. 4Q0506 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 10 liters Nozzle No. Glass Final wt., g 755 807 761 684 810 808 926
Leak Rate 0.0 cc/min Nozzle Dn. 0.213 Initial wt., g 695 765 752 684 810 807 905
Difference 59.7 418 95 0 0.2 0.7 20.6 132.5

* Data Recorded on Field Data Sheet



EPA METHOD 5 - FIELD DATA SHEET - RUN 2

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-4 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV021 Meter Y 0.9906 Pitot Tube No. 10-4 Stat Press. -0.70 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/09/15 Orifice dH@ 1.9182 Pitot Cp 0.84 Posttest 0.000 at 10 in. Hg
Test 1 Run  # 2 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators MMK2 /RBS 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. H,0 in. HO vm, ft* Vm, t3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1155 584.19
1 5.0 587.69 0.800 1.59 3.52 587.71 * 101 * * * 73 74 7.0
2 10.0 591.07 0.800 1.59 3.51 591.22 * 103 * * * 75 75 7.0
3 15.0 594.85 0.940 1.88 3.82 595.05 * 101 * * * 78 75 7.0
4 20.0 598.69 0.940 1.88 3.84 598.88 * 100 * * * 81 76 7.0
5 25.0 602.68 1.000 2.01 3.97 602.85 * 101 * * * 83 77 7.0
6 30.0 606.72 1.000 2.02 3.99 606.84 * 99 * * * 84 79 7.0
7 35.0 610.95 1.100 2.23 4.19 611.04 * 99 * * * 86 80 7.0
8 40.0 615.11 1.100 2.21 4.18 615.21 * 100 * * * 86 81 7.6
9 45.0 619.50 1.100 2.20 417 619.38 * 102 * * * 87 82 7.6
10 50.0 623.75 1.100 2.21 4.18 623.56 * 102 * * * 88 83 7.6
11 55.0 627.46 0.800 1.61 3.57 627.14 * 101 * * * 88 83 7.6
12 60.0 630.88 0.790 1.59 3.55 630.69 * 100 * * * 87 84 7.6
13 65.0 634.61 0.880 1.80 3.78 634.47 * 102 * * * 84 84 6.7
14 70.0 638.40 0.890 1.81 3.79 638.26 * 103 * * * 85 84 6.7
15 75.0 642.42 1.100 2.24 4.22 642.48 * 102 * * * 86 84 6.7
16 80.0 646.50 1.000 2.04 4.03 646.51 * 102 * * * 87 84 6.7
17 85.0 650.70 1.100 2.24 4.22 650.73 * 103 * * * 88 85 6.7
18 90.0 654.75 0.980 2.00 3.99 654.73 * 103 * * * 88 84 6.7
19 95.0 658.99 1.100 2.25 4.23 658.96 * 102 * * * 88 84 6.7
20 100.0 663.25 1.100 2.25 4.24 663.19 * 101 * * * 87 84 6.7
21 105.0 667.62 1.100 2.25 4.23 667.42 * 101 * * * 87 84 6.7
22 110.0 671.65 1.100 2.25 4.23 671.65 * 101 * * * 87 84 6.7
23 115.0 675.42 0.830 1.70 3.68 675.33 * 100 * * * 87 85 6.7
24 120.0 679.05 0.810 1.66 3.64 678.97 * 100 * * * 86 84 6.7
End Time 1420
Run Time 120 Avg DH= 1.98 Avg Ts= 101.21 Avg Tm= 83.23
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. A-R2 Filter No. 4Q0507 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 10 liters Nozzle No. Glass Final wt., g 766 840 773 700 773 783 961
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 694 802 767 698 774 783 941
Difference 71.9 38 6 1.9 -1.1 0 20.3 137

* Data Recorded on Field Data Sheet




- EPA METHOD 5 - FIELD DATA SHEET - RUN 3

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-4 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV021 Meter Y 0.9906 Pitot Tube No. 10-4 Stat Press. -0.70 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/09/15 Orifice dH@ 1.9182 Pitot Cp 0.84 Posttest 0.000 at 7 in. Hg
Test 1 Run # 3 Liner Type: Glass Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators MMK2 /RBS 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. H,0 in. HO vm, ft* Vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1525 679.44
1 5.0 683.23 0.870 1.77 3.76 683.20 * 105 * * * 87 87 6.7
2 10.0 687.03 0.880 1.79 3.78 686.98 * 105 * * * 89 88 6.7
3 15.0 690.97 1.000 2.04 4.04 691.01 * 106 * * * 91 89 6.7
4 20.0 695.22 1.100 2.25 4.25 695.26 * 105 * * * 91 89 6.7
5 25.0 699.47 1.100 2.25 4.25 699.51 * 105 * * * 93 89 6.7
6 30.0 703.77 1.100 2.26 4.26 703.77 * 105 * * * 93 90 6.7
7 35.0 708.07 1.100 2.25 4.26 708.02 * 106 * * * 94 91 6.7
8 40.0 712.38 1.100 2.26 4.26 712.29 * 106 * * * 94 92 6.7
9 45.0 716.72 1.100 2.26 4.27 716.56 * 106 * * * 94 92 6.7
10 50.0 721.00 1.100 2.26 4.27 720.82 * 106 * * * 95 92 6.7
11 55.0 724.87 0.880 1.81 3.82 724.65 * 105 * * * 95 93 6.7
12 60.0 728.69 0.870 1.79 3.80 728.45 * 106 * * * 95 93 6.7
13 65.0 732.34 0.800 1.64 3.64 732.09 * 105 * * * 94 94 7.0
14 70.0 735.98 0.800 1.64 3.63 735.72 * 106 * * * 95 95 7.0
15 75.0 739.80 0.940 1.93 3.95 739.67 * 106 * * * 95 95 7.0
16 80.0 743.74 0.940 1.93 3.95 743.62 * 105 * * * 97 96 7.0
17 85.0 747.79 1.000 2.06 4.09 747.71 * 105 * * * 98 96 7.0
18 90.0 751.92 1.000 2.06 4.09 751.79 * 106 * * * 99 97 7.0
19 95.0 756.16 1.100 2.27 4.29 756.08 * 106 * * * 99 97 7.0
20 100.0 760.46 1.100 2.26 4.29 760.37 * 107 * * * 100 97 7.0
21 105.0 764.73 1.100 2.27 4.30 764.67 * 106 * * * 101 98 7.0
22 110.0 768.99 1.100 2.27 4.30 768.97 * 107 * * * 102 99 7.0
23 115.0 772.87 0.830 1.72 3.74 772.71 * 107 * * * 102 100 7.0
24 120.0 776.50 0.780 1.62 3.63 776.35 * 106 * * * 102 100 7.0
End Time 1744
Run Time 120 Avg DH= 2.03 Avg Ts= 105.75 Avg Tm= 94.67
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. A-R2 Filter No. 4Q0508 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 10 liters Nozzle No. Glass Final wt., g 760 814 764 686 818 816 911
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 699 770 755 685 818 816 892
Difference 61.7 43.5 9 1.5 -0.4 0 19 134.3

* Data Recorded on Field Data Sheet



BARR
|

EPAMETHOD 3A -- Instrument Analysis Data Sheet

Project Hic  Liwe 1 MALT
Sample Location(s):  STAcK A4 , Svoz{
Test No: |

Date: 61918

Operators: ' j?mz Z ; MMEL2

Analyzer Make / Model / Serial No. (A4 {
Analyzer O, Range (span), %:
Analyzer CO, Range (span), %:

Mudel Zao

Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
ZeroGas| LoT # lowkf iy & &
0,/CO, Mid-range| ¢ 162877 10.02 944
0,/CO, High-range]| ¢ 99 473 22.44 4.9
PRETEST ANALYZER CALIBRATION DATA
0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas & O 0¢ & 0. oy
Mid-range: ‘9.0z 10-02 4. 41 4,91
High-range:| 227.494 22.44 999 190
Time of Calibration 2¢.% to ¢J.01
INTEGRATED BAG ANALYSIS
Location/Test No. LvE STACK A
Run No. 1 2 3
Time Sampled OB 25 - 1033 | iliss-zo | 15 e s -7y
Time Analyzed 28:¢08 2010 20611
0. % 19.74 19.61 19. 8i
COL% a.5'4 C.5¢ a4l
POSTTEST ANALYZER CALIBRATION DATA
0, Cco,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas 4 e 1= o oz
Mid-range: le.g2z /G o “7{-'“’ 4.79
High-range: 22.49 22.37 q.94 ].82




- EPA METHOD 2
BARR FIELD DATA SHEET
]
Project Hibbing Toratife Lie 1 B i Runi.  Run2 Run3 Run4
Sample Location _ Shaclke 8 svezz Bar Press (in Hg) | 2%.¢¢
Date (o ~1c—I5 ‘Stat. Press (In H,0) ~0.67T
Operators pmiz R 5S Temp - Dry Bulb °F | 7 66>
Duct Dimensions /€%« s~ inches Temp - Wet Bulb °F
Port Length & 375 inches Moist Content - %
Pitot Tube No. 76~ Cp ©.%Y¢ 0;%
Manometer ID ¢-¥ BariD 5_/4—#22 Time of Meas. -
Digital ThermID _ ¢ -9 T.C.ID .
Pitot Leak Check  Positive: e Negative: <
Traverse Point Information Cyclonic Velocity Head - inches H,0 Stack Temperature - °F
Point Inches From: Flow Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port £° AP AP AP AP Temp. Temp. Temp. Temp.
A~ 45 | ( o%3 ‘
-7 153 |12i.6%
3 | %092 12227
-y | 73.6¥ | R
Y [$1.20 [U5:57
e |99.95 | foe3z
B - i
2
2
g
s
&
R AT Run 1 Run 2 Run 3 Run 4
Stack Pres. - In Hg
Duct Area - Sq Ft.
Mole Weight - Md
Mole Weight - Ms
Avg. Temp. - °F
Average VAP
Gas Vel - Ft/Sec
ACFM
SCFM
DSCFM

Schematic of Duct Cross-Section




EPAMETHOD 29

BARR FIELD DATA SHEET.
E—— , Sample Train Leak Rate (cfm)
Poject _Hibbtee Live 4 L e Metery © <T190& Bar. Pres Z‘l\eq inHg _Run1 - O _ Run2 e
Smplloc Siacike € g\Vo % TestNo. M s -2 AH@ ‘1132 Stat. Pres w0, &™]_inH;0 Pretest 4. 0O - at finHg| Pretest ¢, o-(gat;émug
Date i I 76~ (0"6 Cp gi Probe Lngth " -{ [) - ft ~Posttest{) () at - < inHg| Posttest .00 at K’ inH
Operator Aotz JRR o .’;;.- i e Liner Type: Fﬁ%lass 0s.s. EIOther o Pitot (3 in.) Postm'f Neg.X Pitot (3 in.) Poss&: Neg:i
\k = RN . ; : ‘ : : TEST RUN 2.
Sample Sample Meter Velocity | - Orifice .- L Tréi_n_ i | v_wStackv; - .Sample Train Temp, °‘F ol Meter Meter Meter" | - Velocity | Oriﬁce‘ Train Stack Sample.Train Temp, - °F Meter Meter-
Point Time Volume AP, AHL [ 2 S - - Impngr Infet Outlet Volume " AP, AH, Vaguum Temp. | Impngr Inlet | Outlet
vm, ft' | inH,0 | inH;O Filter |- Outlet* i - Vm, Rt inH0 | - Ts,°F _Probe | - Filter Outiet | Temp, °F | Temp, **°F
s | teneees [ 176 [ |- “
- 5"7?0»5@]0&%2‘_ (¢ : (6] Z =R Al E > ) : ] ’ :
6 0| 7921200.90 [, 21| %0 [ et [25% [2sv [ 4% | s | ¢ |BRAI030 (.17 149 s |/oS qu 182 | O |l |S)
5 151787941 0 22 | 1. 851 90 | joel24G [24F | 4 | ¥ [&% il |, jolzc !l |sno |(0G 243 [252 (3% |93 [5/
5 w783 (0o |11 ¥ 5 jeqllS | 152199 [GT [ Hmzo(| Loz, 16|50 te6 ZY7 |Z52[ST |39 52
4 25 TIS.K¥[ (.0 | 2001 S~ o] /o723t [R50 | A |70 | s PN Lio]2.2ls.O]l o]z [2so]| 60 [ BY |52
4 e[ o] 2] S.o0lfob s [257 [ 50 |72 (66 RIsMi 217 (<0 [ic6 |2ugles) | G2 [g> (32
3 Bt Leto | 2, (] SO (oG [2es (2|50 |12 [ WA 1 <] 227 s.5S [ (o7 | IS 20 [z 199 |32
3 sofges gl to 202 O] fosl2%g 250 [s2 | 73 (% [|9ster|y uslz.26l 6.0 A6 2T 25 [ 2 ]S | 2
2 sl TN [, g 12,03 S0 |joy 249 252 || 72 [6& [|40922|iao [ 2,12 (5,5 [ipe [Z07 (298 [ 43 [ 84y [ 8¢
2 s a-25] 1, (O] 201} 5.0 /e | 250 249153 193 g laiz3S[l.ip (207 [5:8 | 106 [742 250 T i | 85 | 92
1 sl §201¢ /00| (G| HesTljoq |zsO| 25w |57 153 |9 |[Abz2 Q8B [RAD[S.5 | jog | 259280 | 6M | 85 [57
1 s} 24,081 | . wO| mv Yool (o3 Lsi|24g sy | 72 ¢ 9 ||42086.97 | {.72]S.0 | \be | L[ 28] [ oS | §6 [£3
8- o]  eobleldd 2R [V 78 4.6 [ jpy | ZH2[Z57( g5 | €7 |70 [[5290U] o [ (9% 50| (o5[psSo 250 0( [ F2 [ &%
6 &4 LY |0 .50 t ss| Y0 ©3 [244 [749 1S5 [0 [ 70 32190 94| {51 S.0 [ 16&]25° | 250 2| 3% | Y
5 %O A ot | y. 0|05 [ZH5 2587 [94 F 1327 .10 | 20N D57 ] (00 | 242 |25/ |G| |%C [ Y
5 83612092 | [.wo | 90 105 |[2W | o[ 52 |7 ) 119 YT (0| 217 SslioTz2sT |tso Gl |6 | ¥4
4 eof0z3U 0 |2uL | s.0Jio4 |ZU0- [ 250 (<2 B0 [ 30 Hmesd| [nolzvr[s.5 | 7oz [ zs | o %1 XY
4 of8leqt Lo [l | sspltoY [2ye 12821 5d [¥6 [79% W9 {10 |21€. |5 .5 | (0019 25D |Gl 1 ¢4
3 BV L (g |2 20| o lf08 25y [25] sH [CT [T7 M| (qo [Tl T s S [{pg 256 2usl el 877 |55
3 100[835- U1 S [2AS | S0 o l2si [ 256 S |k (€0 [as32y (ctol2 3] 55]107 (20 [ 24|t ¥ ¢ (€Y
2 104U (Lo [¢@ |5 O] e 124 4] 55 €2 [60 flrwd| Lo | 2T 5 esEiOe|252 250 g | 85 |2y |
2 1o Fsol Lileg [ | S-0 165 |25 *7—90:‘93./ <2 |80 - 1S ‘ S'.(h@'? 250 | 250 LZ. gs IgY
1 nsji) U] 0 5[ {GE A0 [ ey 246 1{9 SG 133 1¥0 sl [ H:S | tpe |25 125D (2 3% [B3
1 2035 (o7l .ol [e5. zcec, 97 - |l9ea.e A5 [0 |50 |15 @3 |
o o vk o[ B A V#136 e '
Initialization Values ; Test Run Times. - onents Air Flows Nozzle Calibration
Meter Oxygen | Moisture a2 (2 S s ! s Tech. Date
Temp Content Content - { Start Time End‘Tin!e _Bag No." | "Bag aﬂsm Ha |- le No.| Nozzle Dn ACFM DSCFM Nozzle No. .
Run 1 G2 [18.6 % .c |H5 [[4zi [8-ei] yoL[0.920 ‘IQOSN Glass 023 |3 336 [P 04 1 [GeL -
rnz | 0 | (.| %.0 [150 |79 [b-R2 _loL] caao ‘-16105':( Clag, 102131990, TFs5” | 1,500 | 2 |"6-¢
MOISTURE RECOVERY: : ; : I Sy , RUN 2
Impinger 1 2 |3 o P 1 2 - D) 4 5 6 Desiccant
Finawt.g X420 O 7%} '}Qlﬁ ~ ﬂz(oéf\ﬂ),ﬂb 31735, 01302.5 [FE8,( [778.0 |95
mitaiwt,g  J¢9%: G [7 S E35.0lC 5T LSBT HA. O [F00. 5970, | (78 [9/7.¥ |
Difference :}‘L“[ S?q -?‘eg %S‘g 35 L’ dl ;'t’ "I‘S— o 2}




BARR

EPA METHOD 29
FIELD DATA SHEET

—' m,l, L ‘1— s qq Qg 0 SampIeJTEin Leak Rate (cfm)
Project {4 o Ly Metery & 5100 Bar. Pres 107 inH Run 3 o) Run 4
Smjpl Loc '3.‘.5.(\)(_ ¢} ;\s‘eu TestNo. ‘& Runs g . MHeT.,97192 Stat. Pres ~ (), in Hzgo Pretest ¢ ,CXO at}"g inHg| Pretest at 15in Hg
Date 8 ~lo~ tf" _ PitotNo. (6= cp 0-95{ Probetngth _ | D Posttest ) (D at S inHg| Posttest at inH
Operator MIM K2 om % sM - — P Liner Type: Wlass 0s.s. OOther Pitot (3 in.) Pos.BA-Neg¥E] Pitot (3 in.) Pos.CJ Neg.[J
TEST RUN 3 TEST RUN 4
Sample | Sample Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter
Point Time Volume AP, AH, Vacuum Temp. Impngr inlet Outlet Volume AP, AH, Vacuum Temp. Impngr Inlet Outlet
AT vm, | inH0 | inH0 in. Hg Ts, °F Probe Filter Outlet | Temp, °F |Temp, **FIl Vm, ' | inH,0 | inHO in. Hg Ts, °F Probe Filter Outiet | Temp, °F | Temp, *°F
A 6 s|AT236| 0% (24120 e |ZsT |2 (| o RO [T/
| 0377510 23] (183 T.e| (ot | 25¢ 2o SY It o
5| wost 4 | (o] 2] 3 2] {07 [252 1R [S¥ [83 [=1
5 2856 | ol 2.(e] 2O[ (07249250 [SF |54 :
4 glFmst liollile [ 2. 0]/07 [2%4 [nsn] c9 | 35 |3 (
4 0D | (5 [Zile | 2,0 [/67 |20 [290(SF 1 &
3 35{ Qg oz (| 300160 |25 [~o| 59 |36 | 52
3 40002467 (¢ [2d | 30 | re2 2% | © S SY | ¥s | 22
2| ssjlodect) Vv |27 [ 3.0 [0S |2¥a [ 250l 5% [9%
2 sofo(az) t oo #;97| S.0 |6 | TS0 [950[ o [8S | g2
1 sslf0f 4% o il | $9l2.$]{0% |2 (250 L0 (g% (g2
1 eolf O 0.82] (C{2-5 | fob]2Si [250] o | Y | 2.
6 o es| 031056 | 110G [B o | 0250 [24F ][0 |99 | B0
6 i sNO EN 120 (2.0 | I07]250 |k Si1S6 et |3
5 w02 O ay | [ gs[3.0 1€ $0|Tso|s7 |83 [0
5 e%io%&q'!‘oiqa lg4(z2. 0 0729 25y [ SN[ TO
4 ssflos) ] L(o |2 |3 ol 167[2d9 (757 [s% | oy | S
4 soflMLed (0 [2.%6 [3.0 | [o0F[29K [ 251 (5% | g4 |20
3 esflotless] ¢, $712.2 [2-5 | /7] [250 [25©|5 9 RS | SO
3l roolf0S0AL (1S [72.26 [3.5 |70 250 249 [ S B8 |0
2 osf[0SHDL O [ 216 |25 | [p) |250 (299 [ 58 |x9 | 80
J*_ 10005832 (\ {0 | 7|2 . 5|16 250 [2650 3¥ [ ¢4 30
1| - us]i2H5] 0 %0 [ . &2 (07174 [1Yq S9 |¥Y |wo
< 120){ Ol DI O % % 25|70 M [2s5o [ SE | €0
e o= 4 i fan=| q [rd0e 7 o T ! V= AH= Te=
Initialization Values Test Run Times ORSAT System Sample Train Components Air Flows Nozzle Calibration
Meter Oxygen Moisture cc/min * Tech. Date
Temp Content Content | Start Time | End Time Bag No. Bag Vol |at15in Hg| Filter No. | Nozzle No.| Nozzle Dn ACFM DSCFM Nozzle No.
Rt Y19, 0 |t | $:0 1175572003 [B-R3[10 L [0.0% | 4051 Class | ARI VL TTE | T70 63~ 1 [ZZ5
{Run 2 2 <
8 %
MOISTURE RECOVERY: RUN 3 RUN 4
Impinger 1 2 3 4 5 6 " | Desiccant|  Total 1 2 3 4 5 8 Desiccant | Total
Final wi., g I G008 [FTF [56. C LD 8i0.v K,
witaiwt.g |G [ [H63.F [352-F (485 29606 [F10. > [33). G [k
Difference F2 | YIS 4.9 ). ul (@) 0.\ 9.2 |4 2




- EPA METHOD 5 - FIELD DATA SHEET - RUN 1

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-4 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV022 Meter Y 0.9906 Pitot Tube No. 10-4 Stat Press. -0.7 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/10/15 Orifice dH@  1.9182 Pitot Cp 0.84 Posttest 0.000 at 8 in. Hg
Test 2 Run  # 1 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators MMK2 /RBS 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. H;0 in. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 0825 776.91
1 5.0 780.56 0.880 1.67 3.57 780.48 * 106 * * * 62 62 8.0
2 10.0 784.22 0.900 1.71 3.61 784.08 * 106 * * * 65 63 8.0
3 15.0 787.99 0.970 1.85 3.76 787.84 * 106 * * * 68 64 8.0
4 20.0 791.83 1.000 1.91 3.83 791.67 * 107 * * * 69 64 8.0
5 25.0 795.88 1.100 2.10 4.02 795.69 * 107 * * * 70 65 8.0
6 30.0 799.96 1.100 2.11 4.03 799.72 * 106 * * * 72 66 8.0
7 35.0 804.03 1.100 2.11 4.04 803.76 * 106 * * * 72 67 8.0
8 40.0 808.08 1.100 2.12 4.05 807.81 * 105 * * * 73 68 8.0
9 45.0 812.15 1.100 2.13 4.06 811.87 * 104 * * * 73 68 8.0
10 50.0 816.25 1.100 2.13 4.06 815.92 * 104 * * * 73 69 8.0
11 55.0 820.16 1.000 1.93 3.87 819.80 * 104 * * * 73 69 8.0
12 60.0 824.05 1.000 1.94 3.88 823.68 * 103 * * * 72 69 8.0
13 65.0 827.66 0.880 1.70 3.63 827.31 * 104 * * * 69 70 8.0
14 70.0 831.23 0.800 1.55 3.46 830.77 * 103 * * * 71 70 8.0
15 75.0 834.98 0.940 1.81 3.75 834.52 * 105 * * * 78 79 8.0
16 80.0 838.73 0.920 1.80 3.77 838.28 * 105 * * * 79 79 8.0
17 85.0 842.82 1.100 2.16 4.12 842.41 * 104 * * * 80 80 8.0
18 90.0 846.92 1.100 2.16 4.13 846.54 * 104 * * * 80 79 8.0
19 95.0 851.09 1.150 2.26 4.22 850.76 * 104 * * * 81 79 8.0
20 100.0 855.26 1.150 2.25 4.22 854.98 * 106 * * * 82 80 8.0
21 105.0 859.42 1.100 2.16 4.14 859.11 * 105 * * * 82 80 8.0
22 110.0 863.50 1.100 2.16 4.14 863.25 * 105 * * * 82 80 8.0
23 115.0 867.21 0.850 1.68 3.64 866.89 * 104 * * * 83 80 8.0
24 120.0 870.87 0.850 1.67 3.64 870.53 * 105 * * * 82 80 8.0
End Time 1421
Run Time 120 Avg DH= 1.96 Avg Ts= 104.92 Avg Tm= 73.35
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. B-R1 Filter No. 4Q0510 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. liters Nozzle No. Glass Final wt., g 773 804 763 687 813 813 952
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 699 766 755 685 812 812 933
Difference 74.4 37.8 7.8 2 0.7 0.2 18.9 141.8

* Data Recorded on Field Data Sheet



EPA METHOD 5 - FIELD DATA SHEET - RUN 2

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-6 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV022 Meter Y 0.9906 Pitot Tube No. 10-6 Stat Press. -0.7 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/10/15 Orifice dH@ 1.9182 Pitot Cp 0.84 Posttest 0.000 at 8 in. Hg
Test 2 Run  # 2 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators MMK2 /RBS 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. H,0 in. HO vm, ft* Vm, t3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1510 871.29
1 5.0 875.21 0.920 1.80 3.77 875.06 * 106 * * * 80 81 8.0
2 10.0 878.89 0.900 1.77 3.74 878.80 * 105 * * * 81 81 8.0
3 15.0 882.86 1.100 2.16 4.13 882.93 * 106 * * * 83 81 8.0
4 20.0 887.01 1.100 2.16 4.14 887.07 * 106 * * * 84 82 8.0
5 25.0 891.24 1.100 217 4.15 891.22 * 106 * * * 84 82 8.0
6 30.0 895.48 1.100 217 4.15 895.37 * 106 * * * 85 82 8.0
7 35.0 899.89 1.150 2.27 4.24 899.61 * 107 * * * 84 82 8.0
8 40.0 904.05 1.150 2.26 4.24 903.85 * 107 * * * 85 82 8.0
9 45.0 908.22 1.100 217 4.15 908.00 * 106 * * * 84 82 8.0
10 50.0 912.35 1.100 217 4.15 912.15 * 106 * * * 85 82 8.0
11 55.0 916.27 0.870 1.72 3.69 915.84 * 106 * * * 85 82 8.0
12 60.0 920.03 0.870 1.72 3.69 919.53 * 106 * * * 86 83 8.0
13 65.0 924.02 1.000 1.98 3.97 923.50 * 105 * * * 83 84 8.0
14 70.0 927.88 0.940 1.85 3.84 927.34 * 106 * * * 84 84 8.0
15 75.0 932.09 1.100 217 4.16 931.49 * 106 * * * 86 84 8.0
16 80.0 936.30 1.100 217 4.16 935.65 * 107 * * * 86 84 8.0
17 85.0 940.53 1.100 217 4.16 939.81 * 107 * * * 87 84 8.0
18 90.0 944.77 1.100 2.18 417 943.98 * 106 * * * 87 84 8.0
19 95.0 949.00 1.100 217 4.16 948.14 * 108 * * * 87 85 8.0
20 100.0 953.23 1.100 2.18 417 952.30 * 107 * * * 85 84 8.0
21 105.0 957.44 1.100 217 4.16 956.46 * 106 * * * 85 84 8.0
22 110.0 961.65 1.100 217 4.16 960.62 * 107 * * * 85 84 8.0
23 115.0 965.41 0.830 1.64 3.61 964.23 * 106 * * * 84 83 8.0
24 120.0 969.05 0.800 1.58 3.54 967.77 * 107 * * * 84 83 8.0
End Time 1719
Run Time 120 Avg DH= 2.04 Avg Ts= 106.29 Avg Tm= 83.71
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. B-R2 Filter No. 4Q0511 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 10 liters Nozzle No. Glass Final wt., g 774 840 778 703 769 778 940
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 698 805 769 701 770 778 918
Difference 75.8 35.4 9 2 -1.5 0 22 142.7

* Data Recorded on Field Data Sheet




- EPA METHOD 5 - FIELD DATA SHEET - RUN 3

BARR
I
Project Hibbing Taconite Company Meter ID C-8 Probe ID 10-4 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV022 Meter Y 0.9906 Pitot Tube No. 10-4 Stat Press. -0.7 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/10/15 Orifice dH@ 1.9182 Pitot Cp 0.84 Posttest 0.000 at 5 in. Hg
Test 2 Run # 3 Liner Type: Glass Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators MMK2 /RBS 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. H,0 in. HO vm, ft* Vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1755 969.54
1 5.0 973.36 0.890 1.74 3.71 973.25 * 106 * * * 80 81 8.0
2 10.0 977.25 0.930 1.83 3.80 977.05 * 106 * * * 81 82 8.0
3 15.0 981.44 1.100 2.16 4.13 981.18 * 107 * * * 83 81 8.0
4 20.0 985.62 1.100 2.16 4.14 985.32 * 107 * * * 84 81 8.0
5 25.0 989.81 1.100 2.16 4.14 989.46 * 107 * * * 85 81 8.0
6 30.0 994.00 1.100 2.16 4.14 993.60 * 107 * * * 85 81 8.0
7 35.0 998.22 1.100 2.16 4.14 997.74 * 107 * * * 86 82 8.0
8 40.0 1002.45 1.100 217 4.15 1001.90 * 107 * * * 85 82 8.0
9 45.0 1006.67 1.100 217 4.16 1006.05 * 105 * * * 85 82 8.0
10 50.0 1010.72 1.000 1.97 3.96 1010.01 * 106 * * * 85 82 8.0
11 55.0 1014.43 0.810 1.59 3.56 1013.57 * 108 * * * 85 82 8.0
12 60.0 1018.10 0.830 1.64 3.61 1017.17 * 106 * * * 84 82 8.0
13 65.0 1021.83 0.860 1.69 3.66 1020.84 * 107 * * * 79 80 8.0
14 70.0 1025.57 0.870 1.70 3.66 1024.50 * 107 * * * 81 81 8.0
15 75.0 1029.42 0.940 1.85 3.82 1028.32 * 106 * * * 83 80 8.0
16 80.0 1033.44 0.990 1.94 3.92 1032.24 * 107 * * * 84 80 8.0
17 85.0 1037.64 1.100 2.16 4.14 1036.38 * 107 * * * 84 80 8.0
18 90.0 1041.86 1.100 2.16 4.13 1040.51 * 108 * * * 84 80 8.0
19 95.0 1046.13 1.150 2.26 4.23 1044.74 * 107 * * * 85 80 8.0
20 100.0 1050.42 1.150 2.26 4.23 1048.97 * 107 * * * 85 80 8.0
21 105.0 1054.63 1.100 2.16 4.14 1053.11 * 107 * * * 84 80 8.0
22 110.0 1058.83 1.100 2.16 4.14 1057.25 * 107 * * * 84 80 8.0
23 115.0 1062.43 0.800 1.57 3.53 1060.78 * 107 * * * 84 80 8.0
24 120.0 1066.00 0.830 1.63 3.60 1064.37 * 106 * * * 84 80 8.0
End Time 2003
Run Time 120 Avg DH= 1.98 Avg Ts= 106.75 Avg Tm= 82.27
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. B-R2 Filter No. 4Q0512 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 10 liters Nozzle No. Glass Final wt., g 771 810 763 687 806 810 891
Leak Rate 0 cc/min Nozzle Dn. 0.213 Initial wt., g 699 769 753 685 806 810 872
Difference 72.2 41.3 9.9 1.4 0 0.1 19.8 144.7

* Data Recorded on Field Data Sheet



BARR
=

EPAMETHOD 3A -- Instrument Analysis Data Sheet

Project Hre Linvel MALT Analyzer Make / Model / Serial No. CAl  Meper 70
Sample Location(s):  STAc, R Svuzrz Analyzer O, Range (span), %: 25
Test No: 7 ' Analyzer CO, Range (span), %: 1s
Date: blw]i s
Operators: SARL MM b1
Cylinder
Serial No. 0O, Cert. Conc. | CO, Cert. Conc.
Zero Gas Lot ¥ lowexfiy & &+
0./CO, Mid-range e 10287 10. 02 599
0,/CO, High-range cC 91473 z2.4¢ 4 qy

PRETEST ANALYZER CALIBRATION DATA

0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas & 6.0\ & [“XA4
Mid-range:| (0- 9C 7.89 .9( Y. 85
High-range:| 2Z2.47 Z2z2.4 .93 q.4%
Time of Calibration___ to_
INTEGRATED BAG ANALYSIS
Location/Test No. Liwve , STAC B
Run No. 1 2 3
Time Sampled 0825 14.t) [ vswo-yiig |1y 55 - zoroy
Time Analyzed i€ poa 10 518 poun (@13 5.
0., % 1945 19.38 (2.38
CO..% 056 g.5b .52
POSTTEST ANALYZER CALIBRATION DATA
0, Cco,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %

Zero Gas &> O.or & O. b

Mid-range: Qo ¢ 95 y i 4. 97

High-range: z2. 47 22.48 95 (0. 0}




- EPA METHOD 2

BARR FIELD DATA SHEET

[ - ]
Project Hil Anxer rig e | Run 1 Run 2 Run 3 Run 4
Sample Location  tiué | STack < L Sv0Z3 Bar Press (inHg) |2 896 ‘
Date Liz/i s Stat. Press (InH,0) | < @.bg™
Operators AR R8s : Temp-DryBulb°F | —
Duct Dimensions iwvy.5 inches Temp - Wet Bulb °F | —
Port Length 6.314 inches Moist Content-% | —
Pitot Tube No. /-4~ Cp o84 0, % -
ManometerID §# - Bar.ID BA4-27 Timeof Meas. - | —

Digital ThermID __— T.C.ID (0-%
Pitot Leak Check  Positive: Negative:

Traverse Point Information Cyclonic Velocity Head - inches H,0 Stack Temperature - °F
Point Inches From: Flow Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port £° AP AP AP AP Temp. Temp. Temp. Temp.
4-) i5s | 043
< IS30 | Ales
3 s0q2 | 37.29
,J_,' 73.5% | 7¢.9¢
5 8920 | 95 57
L 99.95 | 1ok 32 i
-l '
l
3
4
5
b

Run 1 Run 2 Run 3 Run 4

Stack Pres. - In Hg
Duct Area - Sq Ft.
Mole Weight - Md
Mole Weight - Ms

Avg. Temp. - °F
Average v/ AP
Gas Vel - Ft/Sec

A ACFM

SCFM

B " DSCFM

Schematic of Duct Cross-Section
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EPA METHOD 29
BARR FIELD DATA SHEET
E—— ; Sampie Train Leak Rate (cfm)
Project AL Metery 59920 Bar. Pres 245.£4* inHg Run 1 Run2 .
Smpiloc Ly € | 574<ks gyszy TestNo. 3 Runs § - 7 AH@ ;2 Stat. Pres=~ ¢ {5~ inH0 Pretest &,00 at15inHg| Pretest ©,00 at15inHg
Date leli s Pitot No. _"2-5" Cp 084 Probe Lngth [ ft Posttest ©,00 at & i Hg| Posttest @ at 7 inH
Operator TaRT cm C-Z sM a4 p 5 Liner Type: @Glass [0S.S. OOther - Pitot (3 in.) Pos.A Neg.E%" Pitot (3 in.) Pos.F1 Neg.Zl
TEST RUN 1 TEST RUN 2
Sample Sample Meter Velocity Orifice Train Stack Sample Train Temp,  °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Temp, °F . Meter Meter
Point Time Volume ‘AP, AH, Vacuum Temp. Impngr Inlet Outlet Volume AP, AH, Vacuum Temp. Impngr Inlet Qutlet
vm, # | inH,0 | inH0 in. Hg Ts, °F Probe Filter Outlet | Temp, °F | Temp,*°F Vm, f* | inH,0 | inHO in. Hg Ts, °F Probe Filter Outlet | Temp, °F | Temp, °*°F|
e e TP el I 0 R el et el el e e PR e e e e e e
4- ¢ slbor.io| 08¢ |24~ 5 |11q9 [255 [25z |gi | 13 72 s oy [ 1.7 | 5 e lzsz | 24949 | 6o 78 |18
6 ool oo 089 | .9 | & [1iq |25z (246 [ ¢z |75 |14 |2ewelor1 | 11 | s | uB |zso | 2ee |69 | 79 | 18
: | e1505 |oqe | 2.1 - e |l zse [ 244 | 6o n 1¢ N0 30 [ 17 [ 5 (e | zsv | zs2 |64 8z | 19
B 201;;:4.,—- 049y | 2.1 5 izo | 24 | z50 | Go 79 75" N 1szo|02s | £ 8 | 5 g 268 | 157 ¢4 88 | 8¢
4 »l|v23 45| ©.97 | 2.0 s b 244 [ 246 |59 8o 1S Niiq06| ©8% | -8 5 W1 Jz4s” | a5z [ 63 89 83
4 0[%27.96 | ©.90 4 | 5 i 242 [ 245 |54 go 15 |ieseq] 085 | 5.9 5 g | 26 zs5l 163 &9 82
3 3334 | j.o o | § 113 243 | 243 | 59 8o Is W 72130] 2.7 é it7 | 2s0 [ 250 |y 10 8y~
3 slledsee | 1.1 .4 i iz 248 | 245 | 5 20 15" W30 2.2 | b | ng lzso | 259 163 S¢ g
2 45|e39.90| |0 2.2 5 1y 2571 24y |51 8l b 1359 2.2 ¢ |Ho 256 | z5q |63 7o 8s-
2 sferd44 | Lo [ 22 [ F 2 | 249 | 248 |59 go e | 740-25 22 | 6 4 - | Aso | 250 |63 91 &8s~
1 ssleN7.50 | o 8o | ). 7 s 10 | 250 | 249 [@o Bo 76 Y1940 .7 | 5 113 1236 |Z25e |64 H 86
1 aolest 14| o718 17 | & i | zsz | 242 |0 g 16 ||148.03 13 | 5 h3 266 | 250164 |t0 |86
B- o  e6ss. A2 | &8 5 o 257 zs5 16z 1 77 {75 has 4 | 5 | nq [2e8 [2up [ES [ 27 [86
| 7 658.93]0.72 [1.5 | S Ug | isb |250 |58 78 | 75 N1s57 4] La | 5 g 1228 [ Zso |ey g 181
5 | 6672.65c-80 [ |71 | 'S 13 252 |250 | kO 74 | 75 i59.8% 2o | 6 ng_ (24 | 251 o5 =] 81 8y
5 sof ELSAC BT | 76 | S W7 |2si | 244 | &C 74 | 75 W6« 20 | & 18 lzsr |24¢ [6s” |9 2y
4 ssle10.29| 040 []1.43 | 5 17 Mg | 24% | €2 O 176 e 2¢ | @ ha 25z |z49 |65 |4 &1
4 solpM2s | 03871 [ 19 s ity 250 | 247 | 64 81 76 172.03 20 |6 1zo |Zse | z251 |66 Yo g1
3 oslb13s4| 1l [L.4 | & He | 247 | 248 | &5 & 76 [7e35 12 | & liz 2% |zs50 |66 90 | 81
3 10083 00 | |- 2.4 © w3 249 | 247 [Go g 76 TE0L3 22 | & 12z | 251 | 248 |63 Yo |8
2 108E87, 43 | 1-1 2.4 b 143 zse | 253 |57 S 76 785 20 2.1 6 17 1244 |25 |GZ 90 g7
A 1olléa!-71 | 1O 2.2 A j13 252 | 250 | 57 8 76 1891, A & o 12431247 |&2 81 {36
1 nsiefsi1o| o.88 | 1.9 | 5 13 | 450 | zsw |57 Gi 11 722.94 .71 1§ 15" lzqs [ 249 [éz 8% 87-
1 1200641, 655 ©. 8 | 1.9 | § Ny |25t | 253 |58 il 179195 -7 g N2 fzs¢ | 253 |63 &7 |86
madiy o mm i A [re= it T e rs=iz33 | s |1 0 )
Initialization Values Test Run Times ORSAT System Sample Train Components Air Flows Nozzle Calibration
Meter Oxygen | Moisture cc/min * 2)0 '33 p & ‘/ ‘ /g ?— - Tech. 34RZ _Date &/9/,5~
Temp Content Content | Start Time | End Time § Bag No. Bag Vol | at15in Hg| Filter No. | Nozzle No.| Nozzle Dn ACFM DSCFM Nozzle No. 2zl
Rt V-] 147 | 907 |0825 [10.33 | C& | BL wh | 80516 222 - | 0228 | 2ker337 769,179 1 w2z
Run 2 78 .2 | 0% |il:s5 |i#=s"#|c-RZ | 8L ke (gl zzz- | pzze 206447 - 2 g.22L
14:29 206 9/3 el q> 3 o2zt
MOISTURE RECOVERY: RUN 1 RUN 2 .
Impinger 1 2 3 4 5 5 Desiccant Total | 1 2 3 I 4 5 6 Desiccant
Final wt.. g s RP3 [goY 66T, 375 [Fl.0 959 .| |svene 111862 [F9.2 6516 [513.3 [802F [9).3 [roas
[ initial wt. _Q_Q,(ﬂx 2534 |79 S [ bl. 2 7CLs [ T+.o | ¥ : (»6D. B | SC+F 77(. S I [g0.7 G510 7“'}'{
Difference %4 (7449 10.9] Y.0]0.g .9 |21 19).5 79.{ [s4.9 123 25" [ 25 |11 1%
+f A3z Uiv]s

Pa.‘-‘iz

Pox‘



EPA METHOD 29
FIELD DATA SHEET
m Sample Train Leak Rate (cim)
Projact HTC Metery ©.9920 Bar.Pres _28.% inHg Run 3 2 _Run4
Smplloc  £j€ STACS TestNo. 3 Run§ 3 - AH@ Igs579 Stat. Pres -g,65 InH0 Pretest Sjcv a4 Hgl Pretest at15inHg]
Date Lfal: Svoz]3 PitotNo. _{o-5~ cp o8 Probslngth _ jo  # Postiest .20 st in Posttest at in
Operator AR 2 c™M -2 SM 4 P fz Liner Type: BGlass [15.5. [1Other Pitot (3 in.) Pos T . T Pitot (3 In.) Pos.C} .
) TEST RUN 3 . TEST RUN 4
Sample Sample Mater Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Tem F | Meter Mater
Point Time Volume AP, AH, Vacuum Temp. Impngr Inlet Outiet - Volume AP, AH, Vacuum Temp. Impngr nlet QOutiet
aT Vm, ft inH;O in H0 In. Hg Ts, °F Probe Filter Outtet | Temp, °F | Temp, ***Fji Vm, In H;0 in H,0 In. Hg Ts, °F Probe Filter Outiet Temp, °F | Temp, **°F|
i g e s = ,_ i e _ .
8 o7 o.80 I & L | 13 1249 | 252 | bé q1 a0
8 10§84, 84 | 0.80 | L8 4 Hg lzsy | zs3 165 92 [ 4o
5 wl2od73 |agy | 1.9 i 18 1 2¢8 {250 |62 93 90
5 20{32.70 1589 | 19 4 119 248 | 247 | 63 93 90
4 »1816.85 lo.90 | =.0 5 1|z 249 | &3 95 | 2
4 lB20gz |00 | 2.0 £ 107 1 zs6 | 245 | 66 95 1%
s0 o |2 | S ng J2se | 743 | bp o & S I
3 829241099 |2+ [ 5~ Iny |ze8 246 | 65 |95 | qz
83341 |ogp |20 | 5 js |1 252 | 249 | &4 95 | 92
solB1s? |90 [ 2o | & id {258 | 258 |64 9 92
1 ssigdtd o6 | 17 | 4 ils 248 | 249 &y 9% 13
F solgds. s | 072 | 1.1 y s | Zse |1se &5 |37 13
8] 8.0 | 572 | Il 4 Hg |2se | z5s les |9« Q4
gl 5239|068 | is | § | 2o |2349 |z3Z |66 |35 | 4y
B sqe) 670 | 15 | Y HE 1251 | 247 (66 1 s
B0z | b Y4 |9 J250 |252 |ps 8 |45
B35 | o83 | 1.8 | Y g jzyg | 247 |ed 198 | 4ds
4 140 |@.45 | 1.9 i 12o |25t | 250 [ &3 |50 9z
git.st 109 [ 2.4 Yy Hny 1257 1251 162 Tlet |96
10087590 | .0 | 2.2 | 4 120 |Z251" |z52 [V |02 |q
i 1051700.16 | 6.93 | 2.1 5 17 JZsd | Z56 |bZ i03 |97
110§684.351095 | 2.1 | § Uy |25z [ 249 |2 |1e2 |97
1 nus{vBsog (&0 T 1.6 | Y w4 129y (zsi |Gz Jrez | aq
1 120l871.780 | 0.7 | 1.6 Y 14 172499 {250 ¢ 3 oz | 41 ,
e m= AH=). 85 [rs=1r7.13 9521 fvme AH= o =
hlﬂaﬂgﬁon Values Test Run Times ORSAT System Sample Train Com) Air Flows Nozzle Calibration
Meter | Oxygen | Moisture ccimin * Tech. Date
Temp Cmgl_-n Content | Start Time | End Time Bag Ne. Bag Vol n15|rnm Fiiter No. | Nozzie No.| Nozzle Dn ACFM . DSCFM Norzie No.
Run 1 g4 Rz | 90% 1525 [17:94 |<-ny | BL | oA |Y@osig | w2 |oa2atL 20016t [ (S¢ 520 . oL
Run 2 i s
MOISTURE RECOVERY: RUN 3 RUN 4
Impinger 1 2 3 4 5 1 2 3 4 5 8
Fnaiwt,g | FU0-+ ‘l#b‘# THY jtode- 17699
Initial wt,, g LA, VNS 70 Gl b L 69,3
Difference ‘”b sY.{ %‘g—lbo.": Q- |




- EPA METHOD 5 - FIELD DATA SHEET - RUN 1

BARR
I
Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV023 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.65 in. H20 Pretest 0.000 at 15 in. Hg
Date 06/09/15 Orifice dH@  1.8579 Pitot Cp 0.84 Posttest 0.000 at 8 in. Hg
Test 3 Run  # 1 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators JAR2 /RBS 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. H;0 in. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 0825 603.27
1 5.0 607.10 0.890 1.88 3.88 607.14 * 119 * * * 73 72 9.0
2 10.0 611.00 0.890 1.89 3.89 611.04 * 119 * * * 75 74 9.0
3 15.0 615.05 0.960 2.06 4.07 615.10 * 116 * * * 77 74 9.0
4 20.0 619.50 0.960 2.05 4.06 619.16 * 120 * * * 79 75 9.0
5 25.0 623.15 0.920 1.98 4.00 623.16 * 116 * * * 80 75 9.0
6 30.0 627.06 0.900 1.93 3.96 627.12 * 117 * * * 80 75 9.0
7 35.0 631.34 1.000 2.16 4.18 631.30 * 113 * * * 80 75 9.0
8 40.0 635.66 1.100 2.39 4.39 635.70 * 112 * * * 80 75 9.0
9 45.0 639.90 1.000 2.17 4.19 639.89 * 111 * * * 81 76 9.0
10 50.0 644.18 1.000 217 4.20 644.08 * 112 * * * 80 76 9.0
11 55.0 647.80 0.800 1.74 3.76 647.84 * 110 * * * 80 76 9.0
12 60.0 651.74 0.780 1.70 3.71 651.55 * 111 * * * 80 76 9.0
13 65.0 655.41 0.730 1.59 3.59 655.13 * 111 * * * 77 75 9.0
14 70.0 658.93 0.720 1.54 3.53 658.66 * 118 * * * 78 75 9.0
15 75.0 662.63 0.800 1.71 3.72 662.38 * 118 * * * 79 75 9.0
16 80.0 666.40 0.820 1.76 3.77 666.15 * 117 * * * 79 75 9.0
17 85.0 670.29 0.900 1.93 3.95 670.10 * 117 * * * 80 76 9.0
18 90.0 674.25 0.870 1.87 3.89 674.00 * 117 * * * 81 76 9.0
19 95.0 678.54 1.100 2.38 4.39 678.39 * 114 * * * 81 76 9.0
20 100.0 683.00 1.100 2.39 4.40 682.79 * 113 * * * 81 76 9.0
21 105.0 687.43 1.100 2.39 4.40 687.18 * 113 * * * 80 76 9.0
22 110.0 691.77 1.000 217 4.19 691.37 * 113 * * * 80 76 9.0
23 115.0 695.70 0.880 1.91 3.93 695.30 * 113 * * * 81 77 9.0
24 120.0 699.66 0.880 1.91 3.94 699.24 * 113 * * * 81 77 9.0
End Time 1033
Run Time 120 Avg DH= 1.99 Avg Ts= 114.71 Avg Tm= 77.33
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. C-R1 Filter No. 4Q0516 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 8 liters Nozzle No. Glass Final wt., g 765 792 780 665 768 774 938
Leak Rate 0.0 cc/min Nozzle Dn. 0.222 Initial wt., g 667 737 770 661 768 773 917
Difference 98.4 54.9 10.9 4 0.8 1.4 21.1 191.5

* Data Recorded on Field Data Sheet



EPA METHOD 5 - FIELD DATA SHEET - RUN 2

BARR
I
Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV023 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.65 in. H20 Pretest 0.000 at 15 in. Hg
Date 06/09/15 Orifice dH@ 1.8579 Pitot Cp 0.84 Posttest 0.010 at 7 in. Hg
Test 3 Run  # 2 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators JAR2 /RBS 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. H,0 in. HO vm, ft* Vm, t3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 1155 700.19
1 5.0 703.91 0.770 1.65 3.66 703.85 * 119 * * * 78 78 9.0
2 10.0 707.66 0.770 1.65 3.66 707.51 * 118 * * * 79 78 9.0
3 15.0 711.30 0.800 1.72 3.73 711.24 * 119 * * * 82 79 9.0
4 20.0 715.20 0.830 1.79 3.81 715.05 * 119 * * * 88 82 9.0
5 25.0 719.06 0.830 1.80 3.85 718.90 * 119 * * * 89 83 9.0
6 30.0 723.04 0.850 1.85 3.90 722.79 * 119 * * * 89 82 9.0
7 35.0 727.30 1.000 2.18 4.23 727.03 * 117 * * * 90 84 9.0
8 40.0 731.60 1.000 2.19 4.24 731.27 * 117 * * * 91 84 9.0
9 45.0 735.94 1.000 2.19 4.25 735.52 * 116 * * * 90 85 9.0
10 50.0 740.25 1.000 2.20 4.26 739.78 * 114 * * * 91 85 9.0
11 55.0 744.40 0.780 1.72 3.77 743.55 * 113 * * * 91 86 9.0
12 60.0 748.03 0.750 1.66 3.70 747.25 * 113 * * * 90 86 9.0
13 65.0 751.55 0.870 1.90 3.96 751.21 * 119 * * * 87 86 9.0
14 70.0 755.85 0.870 1.90 3.95 755.16 * 119 * * * 89 87 9.0
15 75.0 759.89 0.900 1.97 4.03 759.18 * 119 * * * 89 87 9.0
16 80.0 763.92 0.920 2.01 4.07 763.26 * 118 * * * 91 87 9.0
17 85.0 768.00 0.930 2.04 4.10 767.36 * 119 * * * 91 87 9.0
18 90.0 772.03 0.900 1.97 4.03 771.39 * 120 * * * 90 87 9.0
19 95.0 776.35 1.000 2.19 4.26 775.64 * 117 * * * 90 87 9.0
20 100.0 780.63 1.000 217 4.24 779.88 * 122 * * * 90 87 9.0
21 105.0 785.00 0.960 2.11 417 784.05 * 117 * * * 90 87 9.0
22 110.0 789.10 0.960 2.11 417 788.22 * 116 * * * 89 86 9.0
23 115.0 792.99 0.750 1.65 3.69 791.91 * 115 * * * 89 87 9.0
24 120.0 796.79 0.750 1.66 3.70 795.61 * 112 * * * 89 86 9.0
End Time 1420
Run Time 120 Avg DH= 1.93 Avg Ts= 117.33 Avg Tm= 86.56
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. C-R2 Filter No. 4Q0517 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 8 liters Nozzle No. Glass Final wt., g 750 863 784 660 813 813 962
Leak Rate 0 cc/min Nozzle Dn. 0.222 Initial wt., g 661 808 772 657 811 811 944
Difference 89.1 54.9 12.7 2.5 2.5 1.7 18.8 182.2

* Data Recorded on Field Data Sheet




- EPA METHOD 5 - FIELD DATA SHEET - RUN 3

BARR
I
Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.06 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV023 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.65 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/09/15 Orifice dH@ 1.8579 Pitot Cp 0.84 Posttest 0.000 at 7 in. Hg
Test 3 Run # 3 Liner Type: Glass Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators JAR2 /RBS 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. H,0 in. HO vm, ft* Vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1525 797.10
1 5.0 800.97 0.800 1.75 3.80 800.90 * 119 * * * 91 90 9.0
2 10.0 804.84 0.800 1.76 3.82 804.72 * 118 * * * 92 90 9.0
3 15.0 808.73 0.870 1.91 3.98 808.70 * 118 * * * 93 90 9.0
4 20.0 812.70 0.870 1.91 3.98 812.68 * 119 * * * 93 90 9.0
5 25.0 816.85 0.900 1.99 4.06 816.74 * 117 * * * 95 91 9.0
6 30.0 820.92 0.900 1.99 4.07 820.81 * 117 * * * 95 91 9.0
7 35.0 825.10 0.960 2.13 4.21 825.02 * 115 * * * 94 91 9.0
8 40.0 829.29 0.940 2.08 4.16 829.18 * 117 * * * 95 92 9.0
9 45.0 833.41 0.900 2.00 4.08 833.26 * 115 * * * 95 92 9.0
10 50.0 837.50 0.900 2.00 4.08 837.35 * 114 * * * 96 92 9.0
11 55.0 841.31 0.760 1.69 3.75 841.10 * 115 * * * 96 93 9.0
12 60.0 845.15 0.780 1.74 3.81 844.91 * 115 * * * 97 93 9.0
13 65.0 848.60 0.720 1.58 3.63 848.54 * 119 * * * 95 94 9.4
14 70.0 852.39 0.680 1.49 3.52 852.06 * 120 * * * 95 94 9.4
15 75.0 855.90 0.700 1.54 3.58 855.64 * 119 * * * 97 95 9.4
16 80.0 859.59 0.720 1.58 3.64 859.28 * 119 * * * 98 95 9.4
17 85.0 863.35 0.830 1.83 3.91 863.19 * 118 * * * 98 95 9.4
18 90.0 867.40 0.850 1.87 3.95 867.14 * 120 * * * 100 95 9.4
19 95.0 871.56 0.940 2.08 4.18 871.32 * 117 * * * 101 96 9.4
20 100.0 875.90 1.000 2.21 4.30 875.62 * 120 * * * 102 96 9.4
21 105.0 880.16 0.930 2.06 4.16 879.78 * 117 * * * 103 97 9.4
22 110.0 884.35 0.950 2.12 4.22 884.01 * 115 * * * 102 97 9.4
23 115.0 888.08 0.700 1.56 3.63 887.63 * 114 * * * 102 97 9.4
24 120.0 891.78 0.700 1.56 3.63 891.26 * 114 * * * 102 97 9.4
End Time 1744
Run Time 120 Avg DH= 1.85 Avg Ts= 117.13 Avg Tm= 95.21
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. C-R2 Filter No. 4Q0519 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 8 liters Nozzle No. Glass Final wt., g 761 796 779 666 769 774 977
Leak Rate 0 cc/min Nozzle Dn. 0.222 Initial wt., g 669 742 771 666 769 774 954
Difference 91.6 54.1 8.8 0.3 0.1 0.2 22.6 177.7

* Data Recorded on Field Data Sheet



EPA METHOD 3A -- Instrument Analysis Data Sheet

BARR
T

Project HTC Cimel . MmacT Analyzer Make / Model / Serial No. €A1 Aoper 2oo
Sample Location(s):  STAci <. Svoz 3 Analyzer O, Range (span), %: 24

Test No- 3 Analyzer CO, Range (span), %: 25

Date: Cf9]is

Operators: o :;‘A 4 2; MMy 7

Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
ZeroGas| LoT #  Iotexy iy - e
0,/CO, Mid-range CC 102877 10. 92 999
Oo/CO, High-range] ¢ ¢ 9473 22.49 q.4(

PRETEST ANALYZER CALIBRATION DATA

0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas < o oc & <. 00
Mid-range:| (¢.¢7 (.03 4.4 4. q
High-range:] 22.44 272.44 q.9¢ 9. 90
Time of Calibration to_
INTEGRATED BAG ANALYSIS
Location/Test No. Live i STacK L
Run No. 1 2 3
Time Sampled 8257y | WSS 1y i§ 25 Uy
Time Analyzed 2002 20,13 20 1Y
0, % 149.37 (9 41 19 .34
C0,% 0.5 o5 &.b7
POSTTEST ANALYZER CALIBRATION DATA
0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %

Zero Gas 1 =4 C Oy o coy

Mid-range: (0.¢7 (Co0 d.q( 4.2§

High-range: 22.44 22.%7 1.96 q.8¢




BARR

EPA METHOD 2
FIELD DATA SHEET

Project HYC Livér  Macr [« ; Run 1 Run2 Run3  Run4
Sample Location (v'U &t STACKS Sy Bar Press (In H 2809
Date - glief 15 Stat. Press (In H,0) | -0.47
Operators e Temp - Dry Bulb°F | —
Duct Dimensions led. 5 inches. Temp - Wet Bulb °F | ™
Port Length .31 inches Moist Content-% | —
Pitot Tube No.  /p-5~ Cp & 8 0, % =
ManometerID (& 2. Bar.ID 34-24% Time of Meas. NA
Digital ThermID __ — TC.ID " lo-5
Pitot Leak Check  Positive: v_Negative: "~
Traverse Point Information Cyclonic Velocity Head - Inches H,0 Stack Temperature - °F
Point Inches From: Flow Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4
Number Wall Port £° AP AP AP AP Temp. Temp. Temp. Temp.
A -1 4.55 |ioq3 ‘
L is.3p0 |21.65
3 3097 13729
4 73.53 | 79.9¢
5 89.to 9557
b 94.95 | lob 3z
Ao
2
3
i
-
b
Run 1 Run 2 Run 3 Run 4
Stack Pres.
= Duct Area - Sq Ft.
Mole Weight - Md
Mole Weight - Ms
Avg. Temp. - °F
/ Average N AP
Gas Vel - Ft/Sec
Ve s ACFM
SCFM
) DSCFM

Schematic of Duct Cross-Section




10-3

B EPAMETHOD 20
E m FIELD DATA SHEET

Sample Traln Leak Rate (cim)

Project = #ITC  Liwg *  macr Metery O.720 Bar.Pres ZB.o9 InHg Run 1 o | : Run 2 fo
Smplloc [ (vEe t STALLS TestNo. Y Ruins | - 2 M@ | 3577 Stat.Pres - 9,47 InH0 Protest O,o0  at¥inHg| Pretest <.c  atssin Hg|
Date bjigfis svozd PitotNo. _I7~ 5/w=3 Cp_&. 84 _ Probelngth (& f Posttest 2,02 at 7 InHg| Posttest 999 & 7 in

Operator _S4R 2 / RA5 cmM_ 2 sM_ asA P13 Liner Type: BGlass [1S.S. OOther Pitot (3 in.) Pos.2] Neg 2 Pitot (3 in.) Pos.@
TEST RUN 1 TEST RUN 2 _
Sample Sample Meter Velocity Orifice Train Stack Sample Train Temp, °F Velocity Orifice Traln Stack Sample Train Temp, °F Meter Meter
Point Time Volume AP, AH, Vacuumn Temp, impngr AP, AH, Vacuum Temp. Impngr Inlet Outlet
AT Vm, ' | inHO | InHO in. Hg Ts, °F Probe Fitter Outiet inHO | inH0 | inHg Ts, °F Probe Filter Outiet | Temp, °F | Temp, *°F
avenwes | acsasis: 1213 050 | wiowme | sovionon | wmwion | wosstmeen | snsicion | e | swsoese | i | it | it merwees | peranens | sinzan | wising, *5"';" e
A- 4 si877.ie |o.64 | 1.3 y Hé 1256 (236 | S8 Sy |17 5 s |30 |2sv 68 |84 B
8 wlgeo43 | 0.65 | Ly [ 1y 25y 244 |*§7Z 207 | {7 5 (15~ | Zy¢ 253 | 6r b B5
5 ez ee o7t | 1.5 Y e | zse | 252 | 53 ore | 1.5 4 e | 250 | 245 | b5 |8 8s
5 2090137 | 272 | S q e lzey | 254 | 53 2.15 | Y Wiy 250 | z35" [6b | 83 36
;} sl 8o lo.o8 | 1Y u ié 254 | Zs49 | 5D oL | 14 y e | zug 250 | 68 %8 85
o offgie [cke | 1.3 | 4§ | )5 |2sq | zs5z |58 2.67 | 14 U | e |z47 | 246 | &3 29 | 26
3| W Tec | T2 | 1.5 | 5 ns | 252 | 254 | sy 88|18 | 5 e | zis | 743 [z | g8 [86
3 w267 | CT2 s g~ |25z | 252|159 os | L. 5 it5” | 247 | 250 | bz 88 &6
2 a|Fzise | 08 | I F nelze | 259159 o015 ] l.e | 5 e l2sz | 246 |y 18F |57
2 oi92796l 0721 1.5 | £ s [zst1 | z¢8 | 6o oed| 1.5 | Y e | zdv |24k (64 1 8T |86
3- 1 élﬁsi.ST o6y | i.4 5 g lz2sc | 257 | 6o 045 |o9y | 4 I 251 {243 (o5 -1 8% | 86
N CEMIEE N 4 jee 250 | 250 ¢t - 45 lowg [ 4 | U [ 250 | 2w (65 [8F | 86 :
ol © 6593765 o | (I Gl Ha 2471 | 227 | &6 -- ci5e | 13 s | hg | 2685 | 2ub |61 g 36 1A .-
" o94e.32| © 50 | 1.1 a ne_lzyg | 230 | ¢e oby | 1.4 y s 26w | 247 |52 | 88 &7
;I 50| ©.77 | 17 5 11y |zsz 233 | LS |l o2e | L8 ;| e 257 | zvs5 | &8 31 83
5 o] Fig i | 8o | )T = uz lzsy | 241 je5 oHe | L8 | 5 e |25y | 245 |58 |4 g6
4 sslas2.i5 | .86 | L9 < iy 250 230 | bs &0 {.5 y 12 45 | 243 {54 | qe o1 -
4 sfds.03) ¢ | ;3 | 5 id | 252 | zz28 | 6| o8¢ | 1.9 | 4 Ho ) 253 | Z4s | 58 |50 | 81
3 aslq6d.22| 1.0 7.9 & g | 2¢3° | Z55 | 66 g-90 | 1.9 5 [t | 284~ T |t |27
)60 070 | 15 | S | ys |25y | z52 | 6 o5 | 1.4 | S o Jeqq [z44 | €9 | 8% | BT -
wslqeTpb | 080 | 17 | 5 g |25z [254|6Y (078 1.7 | 5 |He |25 |2yy|S® |88 |26
2 o138 015 | e B ns | zs7 ] 257165 18 | LT 5 | e | A5t 44 | 5% | 8% | 8e
firEs 1547500 | 270 | 187 3 s Zs56. | Z4y | &3 cbe [ .5 [ 5 | le 5% 245 | Cp g8 26
ol seffrE3 | 0HS (647 | M | we 249 | 2152 | g2 | 6o | 143 | M | Ub | 245 | 252 | 6o |88 | 86
B Ly vms=gd 26 | mmemmc] pti- 1442 [Te=1m 71 L < ?*iﬂ!?ﬂ” sh=tys|  [resnnss | zens frme B1g
Initlalization Values Test Run Times ORSAT System ' Sample Train Gompon‘ems- , Air Flows . : Nozzle Calibration
Meter Oxygen Moisture 4 i . cc/min * o 2% ¢ 3 Tech. Date
Temp Content Content | Start Time | End Time | Bag No. Bag Vol ﬂi15In_Hgl Fitter No‘ NozﬂeNo Nozzian ' ACFM DSCFM HMG No.
Run 1 Yo [18§%]| 129 leg.zs M2 |p-Ri | 8L —  |Ygosze |20t |S2zz. | 185,952 142,557 1. | 2E€
Run 2 B3 18.9 %0 "0?79—|-l'5':ta 1749 | D-&z2 | 8L = Y@os2) {2221 |e22z | %o, 286G 1] eyt 2 FrCopyy
: : ¢ 3 7
MOISTURE RECOVERY: RUN 1 ) RUN 2
Impinger 1 2 3 5 5] 1 2 3 4 5 = 8
Final wt, g T4 3554 [Tl ‘3 Tﬂ 717,610 ] ] §7.7 Py |31y |56 BTy [302¢
mitatwt,g  Jo0-L [ MUS | 200 11664.2 | 773.0 | 137 b| %88. 2 | Bl tetl.) [60%. 1722 5%, T[¢1Y¢ [BoyD
Difference 1083 (A7) [52 [ 11106 2> | 15v[IF+ 5] (T2 [ 0.7 | o |-0-4




- EPA METHOD 29 o

— — — FIELDCATASHEET Sample Train Leak Raie {cfm)
Project HTC  Livel macr Metery (.93LD Bar.Pres _28:99 inHg Run 3 I Run 4
Smpl Loc Vo u TestNo. 4 Runs 3 - MH@ (,9579 Stat. Pres _=gud1  InH0 Pretest | .00  at 38in Hg|  Pretest at 15in Hg|
Date & }z@%,i 2 Pitot No. _i0=5~ Cp__ o84 Probelngth _ 'O & Postiest ©.00 at_6 _ inHg| Posttest at inH
Operator  SAKZ / AAS cm & SM TS AN P 13 Liner Type: [2Glass [1S.S. OOther |_Pitot (3in.) Pos..2 Neg.(=d | Pitot (3 in.) Pos.C] Neg.
TEST RUN 3 TEST RUN 4
Sample | Sample Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter Meter Velocity Orifice Train Stack Sample Train Temp, °F Meter Meter
Point Time Volume AP, AH, Vacuum Temp. ' Impngr Infet Outlet Volume AP, AH, Vacuum Temp. Impngr Inlet Outlet
AT vm, ft* in HO in H,0 in. Hg Ts, °F Probe Filter Outlet | Temp, °F | Temp, °°°Ffl Vm, ft* inH0 in HO in. Hg Ts, °F Probe Filter Outiet | Temp, °F | Temp, °°°F|
065 21 s : ; s ; ; . y - . oo s i y ;
- 6 sl 6400|085 | 1.8 | 4 16 1263 249 [¢3 | 82 | @2
ol 10) 7266l 075" | 1.6 | § (is | zsv | z48 |63 |82 | %2
5 151 7656 | 090 | 1.9 | is” 1 256 | 248 | 62 93 22
5 20 #o-50 8,90 .9 Y ltb 251 246 | &3 83 o2
4 s giublor [ 2.0 4 ub_ | za Zsz | &4 s | 82
4 088,26 1018 1.7 | 4 b | 253 | 246 |6s | 86 | 3y
3 s92.00 | OBo | 1.7 g s 1zdb | 253 | 62 &6 Bz .-
3 0| 0 | 17 ] its | zsz | zus | Go 86 gt
2 w940 ] 015" | 1. Y s |25 245 159 |86 8z
2 sofi02.87 | 065 | T 4 |l | 254 [za4 |54 |86 g
1 55| [o6. 17 | @.60 Y s 250 | tus |58 8s° gz
1 sof tor.uz o b0 u iy lzss | zas g% 8s |8t
B- s es] [;z.51| OS5 .4 lism 123 | 244 | &3 gl |8l
ol ol 11570 | 6.5 Yy s | z39 | zay | 56 83 gl
5| 75 1e,> O Y b 243 Z4fp 150 85y g’
5 aoll} Zz.6d| o790 Y lib 246 | zd$ | 56 86 | 82
4 ssl {2603 | ©O.LE Y {rg s 247 | 57 26 gl
4 ool pwut | 066 X e {zas | zsolsy g1 | Bt
3| o5 33.00 | 77 4 Us | 245 | z44 | Se P ERIETL
il 100136701 o q s | 257 | zux | 57 g1 | 8z
2 108l 14010 0-86 Jy s (251 | 2us |5 86 82
2 110) w65 | O.8b 4 s Z51( zdy 157 s 18 -
1 11sf {48.45 [ 0.8b Y g [24% | zds (57 86 | &
1 120]!52. 53 57| O- 9o Y ng | zsz | tHe [ 34 2o &\
o= m=81.33 [Te= 15: 24 el Tm=0327 |l vin= gl A= = Tm=
Initialization Values Test Run Times ORSAT System .- Sample Train Components ] Air Flows Nozzle Calibration
Meter Oxygen | Moisture -Ce/min * ) Tech. Date
Temp Content | Content | Start Time | End Time BagNo. | BagVol |at15in Hg|. Filter No. | Nozzle No. | Nozzle Dn ACFM DSCFM Nozzle No.
Run 1 &3 18.9 0% |17:55 |2oten |D-23 gt | — Yeosza |olrss [¥.237% 190,42 > FENES ) T =
Run 2 2T S ] B 2 2’ Loy
- ey 3 !
MOISTURE RECOVERY: RUN 3 RUN 4
Impinger 1 2 3 4 5 6 1 2 3 4 5 8 Desiccant Total
Final wt., g ?77,—5' ?'91 ( w‘i . ﬂg G?gr (2] 7‘?-’5',0 7‘?@:7
mitalwt,g ) 1000 [ 7399 [#eT.( [664. [375 5 | 7997
Difference ,3:)3- P ES 8-3 (s [N

£IREL



- EPA METHOD 5 - FIELD DATA SHEET - RUN 1

BARR
I
Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV024 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.5 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/10/15 Orifice dH@  1.8579 Pitot Cp 0.84 Posttest 0.000 at 7 in. Hg
Test 4 Run  # 1 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c
Operators JAR2 /RBS 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. H;0 in. H0 vm, ft* Vm, ft3 in. Hg Ts,F Outlet Inlet Outlet
Start Time 0825 893.85
1 5.0 897.10 0.640 1.33 3.27 897.12 * 116 * * * 72 71 10.0
2 10.0 900.43 0.650 1.36 3.31 900.43 * 114 * * * 74 72 10.0
3 15.0 903.90 0.720 1.51 3.49 903.92 * 116 * * * 76 73 10.0
4 20.0 907.37 0.720 1.51 3.50 907.41 * 116 * * * 79 75 10.0
5 25.0 910.80 0.680 1.44 3.41 910.83 * 116 * * * 79 75 10.0
6 30.0 914.10 0.600 1.27 3.21 914.04 * 115 * * * 79 75 10.0
7 35.0 917.60 0.720 1.52 3.52 917.55 * 115 * * * 80 76 10.0
8 40.0 921.07 0.720 1.53 3.52 921.08 * 115 * * * 80 77 10.0
9 45.0 924.50 0.680 1.44 3.42 924.50 * 116 * * * 79 77 10.0
10 50.0 927.50 0.720 1.53 3.52 928.02 * 115 * * * 79 77 10.0
11 55.0 931.37 0.640 1.36 3.32 931.35 * 115 * * * 79 77 10.0
12 60.0 934.41 0.500 1.06 2.93 934.28 * 116 * * * 79 78 10.0
13 65.0 937.65 0.600 1.28 3.22 937.50 * 114 * * * 77 78 10.0
14 70.0 940.72 0.500 1.07 2.94 940.44 * 111 * * * 85 84 10.0
15 75.0 944.50 0.770 1.66 3.69 944.14 * 113 * * * 84 84 10.0
16 80.0 948.10 0.800 1.72 3.76 947.90 * 113 * * * 85 84 10.0
17 85.0 952.15 0.860 1.85 3.90 951.80 * 114 * * * 85 84 10.0
18 90.0 956.03 0.860 1.85 3.90 955.70 * 114 * * * 86 85 10.0
19 95.0 960.20 1.000 2.15 4.21 959.91 * 114 * * * 87 85 10.0
20 100.0 963.90 0.700 1.51 3.53 963.44 * 115 * * * 87 85 10.0
21 105.0 967.66 0.800 1.72 3.77 967.21 * 114 * * * 87 85 10.0
22 110.0 971.38 0.750 1.61 3.65 970.86 * 115 * * * 87 85 10.0
23 115.0 975.10 0.700 1.51 3.53 974.38 * 115 * * * 87 85 10.0
24 120.0 978.13 0.450 0.97 2.82 977.21 * 116 * * * 87 85 10.0
End Time 1421
Run Time 120 Avg DH= 1.49 Avg Ts= 114.71 Avg Tm= 80.65
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. D-R1 Filter No. 4Q0520 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. 8 liters Nozzle No. Glass Final wt., g 778 783 777 671 774 777 904
Leak Rate 0 cc/min Nozzle Dn. 0.222 Initial wt., g 669 740 771 669 773 775 888
Difference 108.8 43.1 5.7 1.7 0.6 2 15.6 177.5

* Data Recorded on Field Data Sheet



EPA METHOD 5 - FIELD DATA SHEET - RUN 2

BARR

I

Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:

Sample Location Pellet Indurating Furnace Line 1 SV024 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.5 in. H20 Pretest 0.000 at 10 in. Hg

Date 06/10/15 Orifice dH@ 1.8579 Pitot Cp 0.84 Posttest 0.000 at 7 in. Hg

Test 4 Run  # 2 Liner Type: Glass Pretest Pitot leak Check Pos Pass @ >3"w.c

Operators JAR2 /RBS 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. H,0 in. HO vm, ft* Vm, t3 in. Hg Ts,F Outlet Inlet Outlet

Start Time 1510 978.75
1 5.0 982.52 0.770 1.65 3.69 982.44 * 115 * * * 84 85 10.0
2 10.0 986.27 0.770 1.65 3.69 986.12 * 115 * * * 86 85 10.0
3 15.0 989.83 0.700 1.50 3.52 989.64 * 116 * * * 87 85 10.0
4 20.0 993.45 0.750 1.61 3.65 993.29 * 115 * * * 88 86 10.0
5 25.0 997.09 0.670 1.44 3.45 996.74 * 116 * * * 88 85 10.0
6 30.0 1000.70 0.670 1.44 3.45 1000.19 * 116 * * * 89 86 10.0
7 35.0 1004.66 0.880 1.90 3.96 1004.15 * 116 * * * 88 86 10.0
8 40.0 1008.65 0.950 2.05 4.11 1008.27 * 115 * * * 88 86 10.0
9 45.0 1012.37 0.750 1.61 3.65 1011.92 * 116 * * * 89 87 10.0
10 50.0 1015.82 0.680 1.47 3.48 1015.40 * 116 * * * 89 86 10.0
11 55.0 1018.95 0.450 0.97 2.83 1018.23 * 117 * * * 89 86 10.0
12 60.0 1021.79 0.450 0.97 2.83 1021.06 * 118 * * * 89 86 10.0
13 65.0 1025.10 0.580 1.25 3.22 1024.28 * 115 * * * 86 86 10.0
14 70.0 1028.47 0.640 1.38 3.37 1027.65 * 115 * * * 88 87 10.0
15 75.0 1032.35 0.820 1.77 3.82 1031.47 * 116 * * * 89 87 10.0
16 80.0 1036.18 0.820 1.77 3.83 1035.30 * 116 * * * 90 86 10.0
17 85.0 1039.77 0.700 1.51 3.54 1038.83 * 116 * * * 90 87 10.0
18 90.0 1043.65 0.900 1.94 4.01 1042.85 * 116 * * * 90 87 10.0
19 95.0 1047.70 0.900 1.94 4.01 1046.86 * 116 * * * 90 87 10.0
20 100.0 1051.26 0.650 1.40 3.41 1050.27 * 116 * * * 89 87 10.0
21 105.0 1054.75 0.780 1.68 3.73 1054.00 * 116 * * * 88 86 10.0
22 110.0 1058.50 0.780 1.68 3.72 1057.72 * 116 * * * 88 86 10.0
23 115.0 1061.75 0.600 1.29 3.27 1060.99 * 116 * * * 88 86 10.0
24 120.0 1064.99 0.600 1.29 3.27 1064.26 * 116 * * * 88 86 10.0

End Time 1719

Run Time 120 Avg DH= 1.55 Avg Ts= 115.88 Avg Tm= 87.19

Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:

Bag No. D-R2 Filter No. 4Q0521 Impinger 1 2 3 4 5 6 Desiccant Total

Bag Vol. liters Nozzle No. Glass Final wt., g 784 850 778 660 814 804 961

Leak Rate 0 cc/min Nozzle Dn. 0.222 Initial wt., g 664 807 772 659 814 804 945

Difference 119.4 42.8 6 0.7 0 -0.4 16 184.5

* Data Recorded on Field Data Sheet




- EPA METHOD 5 - FIELD DATA SHEET - RUN 3

BARR
I
Project Hibbing Taconite Company Meter ID C-2 Probe ID 10-5 Bar.Press. 28.09 in. Hg Sample Train Leak Rate, cfm:
Sample Location Pellet Indurating Furnace Line 1 SV024 Meter Y 0.9920 Pitot Tube No. 10-5 Stat Press. -0.5 in. H20 Pretest 0.000 at 10 in. Hg
Date 06/10/15 Orifice dH@ 1.8579 Pitot Cp 0.84 Posttest 0.000 at 6 in. Hg
Test 4 Run # 3 Liner Type: Glass Pretest Pitot leak Check Pos PASS @ >3"w.c
Operators JAR2 /RBS 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. H,0 in. HO vm, ft* Vm, ft3 in. Hg Ts,°F Outlet Inlet Outlet
Start Time 1755 65.21
1 5.0 69.00 0.850 1.82 3.86 69.07 * 116 * * * 82 82 10.0
2 10.0 72.66 0.750 1.60 3.62 72.69 * 115 * * * 82 82 10.0
3 15.0 76.56 0.900 1.92 3.97 76.66 * 115 * * * 83 82 10.0
4 20.0 80.50 0.900 1.92 3.97 80.63 * 116 * * * 83 82 10.0
5 25.0 84.48 0.930 1.99 4.03 84.66 * 116 * * * 85 82 10.0
6 30.0 88.26 0.780 1.67 3.70 88.36 * 116 * * * 86 82 10.0
7 35.0 92.00 0.800 1.72 3.75 92.12 * 115 * * * 86 82 10.0
8 40.0 95.72 0.800 1.72 3.75 95.87 * 115 * * * 86 82 10.0
9 45.0 99.40 0.750 1.61 3.64 99.51 * 115 * * * 86 82 10.0
10 50.0 102.89 0.650 1.39 3.38 102.89 * 116 * * * 86 82 10.0
11 55.0 106.17 0.600 1.29 3.25 106.14 * 115 * * * 85 82 10.0
12 60.0 109.42 0.600 1.29 3.25 109.39 * 114 * * * 85 82 10.0
13 65.0 112.57 0.550 1.18 3.11 112.51 * 115 * * * 81 81 10.0
14 70.0 115.70 0.550 1.17 3.10 115.60 * 115 * * * 83 81 10.0
15 75.0 119.13 0.670 1.43 3.42 119.03 * 115 * * * 85 81 10.0
16 80.0 122.64 0.700 1.50 3.50 122.53 * 116 * * * 86 82 10.0
17 85.0 126.03 0.660 1.42 3.41 125.94 * 115 * * * 86 81 10.0
18 90.0 129.41 0.660 1.41 3.40 129.34 * 116 * * * 87 82 10.0
19 95.0 133.06 0.770 1.65 3.69 133.03 * 115 * * * 86 81 10.0
20 100.0 136.70 0.770 1.65 3.68 136.71 * 115 * * * 87 82 10.0
21 105.0 140.70 0.860 1.85 3.90 140.61 * 115 * * * 86 82 10.0
22 110.0 144.65 0.860 1.84 3.89 144.50 * 115 * * * 85 81 10.0
23 115.0 148.48 0.860 1.84 3.89 148.39 * 115 * * * 86 81 10.0
24 120.0 152.54 0.900 1.93 3.98 152.37 * 115 * * * 86 81 10.0
End Time 2003
Run Time 120 Avg DH= 1.62 Avg Ts= 115.25 Avg Tm= 83.31
Integrated Gas Sampling Data : MOISTURE RECOVERY DATA:
Bag No. D-R2 Filter No. 4Q0522 Impinger 1 2 3 4 5 6 Desiccant Total
Bag Vol. liters Nozzle No. Glass Final wt., g 793 783 775 670 775 776 935
Leak Rate 0 cc/min Nozzle Dn. 0.222 Initial wt., g 671 740 770 669 773 775 920
Difference 122.7 43.2 5 0.7 1.7 1.2 15.6 190.1

* Data Recorded on Field Data Sheet



EPAMETHOD 3A -- Instrument Analysis Data Sheet

BARR

[ ]
Project  Kve Liwe | MacT Analyzer Make / Model / Serial No. ¢4( mopel 2o
Sample Location(s): eSO stack D svyouz 4 Analyzer O, Range (span), %: re<
Test No: | Analyzer CO, Range (span), %: zs
Date: ¢ &fals— o)
Operators: TARy , MML?
i =X ANL
b whs
Cylinder
Serial No. O, Cert. Conc. | CO, Cert. Conc.
Zero Gas LoT % 1o10x¥ 1Y b a &
0,/CO, Mid-range CC 102877 10.v7 %.9¢
0,/CO, High-range S 994973 22.U9 Y.9]
PRETEST ANALYZER CALIBRATION DATA
(o CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas < & ol = & 02
Mid-range: 102 Q.89 y.q] 455
High-range:] 2Z.47 22.48 q.9¢ 9y
Time of Calibration to
INTEGRATED BAG ANALYSIS
Location/Test No. Llve U, S74:8 D
Run No. 1 2 3
Time Sampled 08. 25 wpn] - | 1954 - 2003
Time Analyzed 1C08  pa {009 po (oD pm
0. % 19,33 1424 .25
CO.% 0.7 obg .66
POSTTEST ANALYZER CALIBRATION DATA
0, CO,
Cylinder Analyzer Cylinder Analyzer
Value, Calibration Value, Calibration
% Response, % % Response, %
Zero Gas =4 .07 &~ .ot
Mid-range: 10: 02 q. 35’ q.1¢ 4.57
High-range: 2z.dy Z2.48 1.9& lo. ol
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Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 2, 2015

Laboratory Results Summary of EPA Method 29 Mercury Analysis
From Sub-Contracted Mercury Analysis
Pellet Indurating Furnace Line 1 (SV021)
Test 1
Performance Testing on June 9, 2015

Method 29 Mercury Mass Determination
Front Half (Filterable)

Inputs Symbol |Units Run 1 Run 2 Run 3 Blank (MHg,p,)
Analysis #1, Total -- [ls] <0.1 <0.1 <0.1 <0.1
Analysis #2, Total -- [ls] <0.1 <0.1 <0.1 <0.1

Front Half Net Mass Hg, Average| MHGwm| g <0.1 <0.1 <0.1 <0.1

Back Half

Inputs [Symbol[Units | Run1 | Run2 | Run3 | Blanks

10% H,0,/ 5% HNO;
Analysis #1, Total ug -- Mg 1.64 2.06 2.00 <0.2
Analysis #2, Total ug -- ug 1.64 2.06 2.00 <0.2
Net Mass Average| MHgpn2 | g 1.64 2.06 2.00 <0.2
Empty Impinger
Analysis #1, Total pg -- [ils] <0.2 <0.2 <0.2 <0.2
Analysis #2, Total ug -- [ils] <0.2 <0.2 <0.2 <0.2
Net Mass Average|(MHGOpn3a| g <0.2 <0.2 <0.2 <0.2
KMnO,
Analysis #1, Total ug -- Mg 1.09 0.505 0.926 <05
Analysis #2, Total ug -- ug 1.11 0.531 0.943 <0.5
Net Mass Average|(MHOpn3g| g 1.10 0.518 0.935 <0.5
HCI
Analysis #1, Total -- [ils] 3.50 4.71 4.28 <04
Analysis #2, Total -- g 3.47 4.75 4.40 <04
Net Mass Average|(MHQphsd g 3.49 4.73 4.34 <0.4
Total Back Half Net Mass Hg, Average MH 6.43 7.51 7.47

MHgphm = M(Hgpnz+HGbhzatHYbnae+HObhsc) Gonm| 19

bhi

Blank Correction Determination

Back Half Blank 0.00

MH
MHgy,n=M(Hgpn2+Hgpnsa+tHPbhae *HYbhac)blanks Gono| MO
5% of the Total Net Mass MHGp+MHGpnb
[ - T ung 033 | 038 | 038 0.10
Total Blank Correction Amount™” [MHgped g [ 000 | 000 | 000 |
Mercury Mass Determinations
Front Half (Filterable) Mercury Mass <0.1 <0.1 <0.1
_ ( ) 4 MHgq, | pg
MHgs, = MHGm - MHGgmy
Back Half Mercury Mass 6.43 7.51 7.47
Y MHgy, | pg

MHgpn = MHGphm - MHGbb

Final Total Mercury Mass® MHg: | ug 6.53 7.61 757
MHg; = (MHGmm+ MHYbhm) - MHGbiank

Note: The "<" sign indicates the mass is below method detection limits. All calculations forward use the detection limit for concentration and
emission determinations and no blank correction is made.

(1) If the total of the measured blank values (MHg,,+MHgpy) is in the range of 0.0 to 0.6ug then use the total; if it exceeds 0.6pg, use the
greater of (1) or (Il). (1) 0.6ug (I1) the lesser of (a) (MHgg,+MHgyp) or (b) 5% of the sample value.

(2) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently,
therefore the Total Mercury Loading may not necessarily be equal to (MHgg,+MHgyp,




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 2, 2015

Laboratory Results Summary of EPA Method 29 Mercury Analysis
From Sub-Contracted Mercury Analysis
Pellet Indurating Furnace Line 1 (SV022)
Test 2
Performance Testing on June 10, 2015

Method 29 Mercury Mass Determination
Front Half (Filterable)

Inputs Symbol |Units Run 1 Run 2 Run 3 Blank (MHg,p,)
Analysis #1, Total -- [ls] <0.1 <0.1 <0.1 <0.1
Analysis #2, Total -- [ls] <0.1 <0.1 <0.1 <0.1

Front Half Net Mass Hg, Average| MHGwm| g <0.1 <0.1 <0.1 <0.1

Back Half

Inputs [Symbol[Units | Run1 | Run2 | Run3 | Blanks

10% H,0,/ 5% HNO;
Analysis #1, Total ug -- Mg 1.53 1.82 1.69 <0.2
Analysis #2, Total ug -- ug 1.54 1.87 1.71 <0.2
Net Mass Average| MHgpn2 | g 1.54 1.85 1.70 <0.2
Empty Impinger
Analysis #1, Total pg -- [ils] <0.2 <0.2 <0.2 <0.2
Analysis #2, Total ug -- [ils] <0.2 <0.2 <0.2 <0.2
Net Mass Average|(MHGOpn3a| g <0.2 <0.2 <0.2 <0.2
KMnO,
Analysis #1, Total pg -- Mg 1.24 1.17 2.42 <05
Analysis #2, Total ug -- ug 1.27 1.21 2.49 <0.5
Net Mass Average|(MHOpnsg| g 1.26 1.19 2.46 <0.5
HCI
Analysis #1, Total -- [ils] 3.44 4.44 2.39 <04
Analysis #2, Total -- g 3.47 4.32 2.39 <04
Net Mass Average|(MHQphsd g 3.46 4.38 2.39 <0.4
Total Back Half Net Mass Hg, Average MH 6.45 7.62 6.75
MHgphm = M(Hgpnz+HGbhzatHYbnae+HObhsc) Gonm| 19

Blank Correction Determination

Back Half Blank 0.00

MH
MHgy,n=M(Hgpn2+Hgpnsa+tHPbhae *HYbhac)blanks Gono| MO
5% of the Total Net Mass MHGp+MHGpnb
[ - T ung 033 | 039 | o034 0.10
Total Blank Correction Amount™” [MHgped g [ 000 | 000 | 000 |
Mercury Mass Determinations
Front Half (Filterable) Mercury Mass <0.1 <0.1 <0.1
_ ( ) 4 MHgq, | pg
MHgs, = MHGm - MHGgmy
Back Half Mercury Mass 6.45 7.62 6.75
_ 4 MHGgp | Hg
MHgyn = MHGphm - MHGph,
i @ 6.55 7.72 6.85
Final Total Mercury Mass MHg, ug
MHg; = (MHGhm+ MHGpnm) - MHGpjank

Note: The "<" sign indicates the mass is below method detection limits. All calculations forward use the detection limit for concentration and
emission determinations and no blank correction is made.

(1) If the total of the measured blank values (MHg,,+MHgpy) is in the range of 0.0 to 0.6ug then use the total; if it exceeds 0.6pg, use the
greater of (1) or (Il). (1) 0.6ug (I1) the lesser of (a) (MHgg,+MHgyp) or (b) 5% of the sample value.

(2) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently,
therefore the Total Mercury Loading may not necessarily be equal to (MHgg,+MHgyp,




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Laboratory Results Summary of EPA Method 29 Mercury Analysis
From Sub-Contracted Mercury Analysis
Pellet Indurating Furnace Line 1 (SV023)
Test 3
Performance Testing on June 9, 2015

Method 29 Mercury Mass Determination
Front Half (Filterable)

Inputs Symbol |Units Run 1 Run 2 Run 3 Blank (MHg,p,)
Analysis #1, Total -- [ls] <0.1 <0.1 <0.1 <0.1
Analysis #2, Total -- [ls] <0.1 <0.1 <0.1 <0.1

Front Half Net Mass Hg, Average| MHGwm| g <0.1 <0.1 <0.1 <0.1

Back Half

Inputs [Symbol[Units | Run1 | Run2 | Run3 | Blanks

10% H,0,/ 5% HNO;
Analysis #1, Total ug -- Mg 0.730 0.531 0.878 <0.2
Analysis #2, Total ug -- ug 0.715 0.563 0.893 <0.2
Net Mass Average| MHgpn2 | g 0.723 0.547 0.886 <0.2
Empty Impinger
Analysis #1, Total pg -- [ils] <0.2 <0.2 <0.2 <0.2
Analysis #2, Total ug -- [ils] <0.2 <0.2 <0.2 <0.2
Net Mass Average|(MHGOpn3a| g <0.2 <0.2 <0.2 <0.2
KMnO,
Analysis #1, Total pg -- Mg 2.88 2.17 2.40 <05
Analysis #2, Total ug -- ug 2.89 2.17 2.44 <0.5
Net Mass Average|(MHOpnsg| g 2.89 2.17 2.42 <0.5
HCI
Analysis #1, Total -- [ils] 2.04 5.48 6.11 <04
Analysis #2, Total -- g 2.02 5.52 6.02 <04
Net Mass Average|(MHQphsd g 2.03 5.50 6.07 <0.4
Total Back Half Net Mass Hg, Average MH 5.84 8.42 9.57
MHgphm = M(Hgpnz+HGbhzatHYbnae+HObhsc) Gonm| 19

Blank Correction Determination

Back Half Blank 0.00

MH
MHgy,n=M(Hgpn2+Hgpnsa+tHPbhae *HYbhac)blanks Gono| MO
5% of the Total Net Mass MHGp+MHGpnb
[ - T ung 030 | 043 | 048 0.10
Total Blank Correction Amount™” [MHgped g [ 000 | 000 | 000 |
Mercury Mass Determinations
Front Half (Filterable) Mercury Mass <0.1 <0.1 <0.1
_ ( ) 4 MHgq, | pg
MHgs, = MHGm - MHGgmy
Back Half Mercury Mass 5.84 8.42 9.57
_ 4 MHGgp | Hg
MHgyn = MHGphm - MHGph,
i @ 5.94 8.52 9.67
Final Total Mercury Mass MHg, ug
MHg; = (MHGhm+ MHGpnm) - MHGpjank

Note: The "<" sign indicates the mass is below method detection limits. All calculations forward use the detection limit for concentration and
emission determinations and no blank correction is made.

(1) If the total of the measured blank values (MHg,,+MHgpy) is in the range of 0.0 to 0.6ug then use the total; if it exceeds 0.6pg, use the
greater of (1) or (Il). (1) 0.6ug (I1) the lesser of (a) (MHgg,+MHgyp) or (b) 5% of the sample value.

(2) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently,
therefore the Total Mercury Loading may not necessarily be equal to (MHgg,+MHgyp,




Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota August 3, 2015

Laboratory Results Summary of EPA Method 29 Mercury Analysis
From Sub-Contracted Mercury Analysis
Pellet Indurating Furnace Line 1 (SV024)
Test 4
Performance Testing on June 10, 2015

Method 29 Mercury Mass Determination
Front Half (Filterable)

Inputs Symbol |Units Run 1 Run 2 Run 3 Blank (MHg,p,)
Analysis #1, Total -- [ls] <0.1 <0.1 <0.1 <0.1
Analysis #2, Total -- [ls] <0.1 <0.1 <0.1 <0.1

Front Half Net Mass Hg, Average| MHGwm| g <0.1 <0.1 <0.1 <0.1

Back Half

Inputs [Symbol[Units | Run1 | Run2 | Run3 | Blanks

10% H,0,/ 5% HNO;
Analysis #1, Total pg -- [ls] <05 <0.5 <05 <0.2
Analysis #2, Total ug -- [ils] <0.5 <0.5 <0.5 <0.2
Net Mass Average| MHgpn2 | g <0.5 <0.5 <0.5 <0.2
Empty Impinger
Analysis #1, Total pg -- [ils] <0.2 <0.2 <0.2 <0.2
Analysis #2, Total ug -- [ils] <0.2 <0.2 <0.2 <0.2
Net Mass Average|(MHGOpn3a| g <0.2 <0.2 <0.2 <0.2
KMnO,
Analysis #1, Total pg -- Mg 2.58 2.50 2.33 <05
Analysis #2, Total ug -- ug 2.61 2.55 2.39 <0.5
Net Mass Average|(MHOpnsg| g 2.60 2.53 2.36 <0.5
HCI
Analysis #1, Total -- [ils] 4.81 5.32 2.99 <04
Analysis #2, Total -- g 4.81 5.30 3.02 <04
Net Mass Average|(MHQphsd g 4.81 5.31 3.01 <0.4
Total Back Half Net Mass Hg, Average MH 8.11 8.54 6.07

MHgphm = M(Hgpnz+HGbhzatHYbnae+HObhsc) Gonm| 19

bhi

Blank Correction Determination

Back Half Blank 0.00

MH
MHgy,n=M(Hgpn2+Hgpnsa+tHPbhae *HYbhac)blanks Gono| MO
5% of the Total Net Mass MHGp+MHGpnb
[ - T ung 041 | 043 [ o031 0.10
Total Blank Correction Amount™” [MHgped g [ 000 | 000 | 000 |
Mercury Mass Determinations
Front Half (Filterable) Mercury Mass <0.1 <0.1 <0.1
_ ( ) 4 MHgq, | pg
MHgs, = MHGm - MHGgmy
Back Half Mercury Mass 8.11 8.54 6.07
_ 4 MHGgp | Hg
MHgyn = MHGphm - MHGph,
i @ 8.21 8.64 6.17
Final Total Mercury Mass MHg, ug
MHg; = (MHGhm+ MHGpnm) - MHGpjank

Note: The "<" sign indicates the mass is below method detection limits. All calculations forward use the detection limit for concentration and
emission determinations and no blank correction is made.

(1) If the total of the measured blank values (MHg,,+MHgpy) is in the range of 0.0 to 0.6ug then use the total; if it exceeds 0.6pg, use the
greater of (1) or (Il). (1) 0.6ug (I1) the lesser of (a) (MHgg,+MHgyp) or (b) 5% of the sample value.

(2) EPA Method 29 does not include calculations and/or specifications for blank correcting the front half and back half Hg mass independently,
therefore the Total Mercury Loading may not necessarily be equal to (MHgg,+MHgyp,
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Run Number

Run Number

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

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

Summary of Analysis

SV021 - Summary of Method 29 Mercury Analysis

Average 5% HNO3 / Empty
Total Front Half 10% H202  Impinger
Catch, pg Mg Hg Hg
6.22 <0.1 1.64 <0.2
<0.1 1.64 <0.2
7.31 <0.1 2.06 <0.2
<0.1 2.06 <0.2
7.28 <0.1 2.00 <0.2
<0.1 2.00 <0.2

KMnO4

SV022 - Summary of Method 29 Mercury Analysis

Average 5% HNO3 / Empty
Total Front Half 10% H202  Impinger
Catch, pg Mg Hg Hg
6.25 <0.1 1.53 <0.2
<0.1 1.54 <0.2
7.41 <0.1 1.82 <0.2
<0.1 1.87 <0.2
6.55 <0.1 1.69 <0.2
<0.1 1.71 <0.2
elementOne

25086 Barr Engineering M29 Report Packet
Page 4 of 76

KMnO4



Run Number

Run Number

Reagent Blank

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

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

SV023 - Summary of Method 29 Mercury Analysis
5% HNO3 /
Front Half 10% H20:2

Average
Total

9.37

SV024 - Summary of Method 29 Mercury Analysis
5% HNO3 /
Front Half 10% H20:2

Average
Total

5.37

<0.5

Mg Mg
<0.1 <0.5
<0.1 <0.5
<0.1 <0.5
<0.1 <0.5
<0.1 <0.5
<0.1 <0.5
<0.1 <0.2
<0.1 <0.2

elementOne

Summary of Analysis

Empty
Impinger

Empty
Impinger
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ANALYTICAL NARRATIVE
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Element One Analytical Narrative

Client: Barr Engineering Element One #: 25086
Client ID: 23/69-1428.15 Analyst: DAM
Method: Method 29 Dates Received: 06/16/15
Analytes: Hg Dates Analyzed: 06/19-22/15

Summary of Analysis

The Method 29 samples were digested, prepared, and analyzed according to
Method 29 protocol. Samples were analyzed for mercury on a PerkinElmer
FIMS-100 CVAA mercury analyzer.

Detection Limits

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) and spike sample recovery
data 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
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QUALITY CONTROL SUMMARY
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Run Number

SV021-M29-R1
SV021-M29-R2
SV021-M29-R3
SV022-M29-R1
SV022-M29-R2
SV022-M29-R3
SV023-M29-R1
SV023-M29-R2
SV023-M29-R3
SV024-M29-R1
SV024-M29-R2
SV024-M29-R3
Reagent Blank

Run Number

SV021-M29-R3
SV022-M29-R3
SV023-M29-R3

SV024-M29-R3

Summary of Quality Control Data

Mercury Duplicate Analysis RPD

(Method 29 QC limits: < 10% for RPD)

Front half

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5% HNOs3 /
10% H202

0.2%
0.3%
0.2%
0.3%
2.8%
1.1%
2.0%
5.9%
1.7%
NA
NA
NA
NA

Empty

Impinger

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Mercury Spike Recoveries

(Method 29 QC limits: 75-125% for Spike Recoveries)

Front half

25086 Barr Engineering M29 Report Packet

5% HNOs3 /
10% H202
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95%
96%
96%
96%
93%
93%
94%
95%
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ANALYTICAL DATA
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Analytical Calculations

Mercury-

Mercury Results (ug) =CVAA Results (uqg) *Final Volume (mL)
Aliquot (mL)

Where-

CVAA Results= Raw sample reading (1g)--Hg-Data Sheet
Aliquot= Sample Aliquot (Alg.)--Hg-Data Sheet

Final Volume=Final Volume (FV)*--Sample Submission

* With the exception of the BH fraction where-
=Received Volume (BV)--Sample Submission

elementOne
25086 Barr Engineering M29 Report Packet
Page 14 of 76



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-Client Printouts

Sample Result = Raw sample concentration (ppb) -- Hg-Client Printouts

Spike Amount-- Hg-Run 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-
Client Printouts

Average= (Duplicate + Sample Results)
2

elementOne
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 25086
Analysis Due Date 08.24.15
QAMQC/Report Due Date 08.26.15
Client Barr Engineering Date Rec 05.16.15
Project No  23/89-1428.15 Time Rec 1065
HNO; Lot [[|Lo 7 HF Lot & [T od ) HClLot 4776y | Ref. Method: |
Wolume Markedf¥ } N Volume Loss Y N/ ? | 29 |
e p—
Sample Identification
1 | SV021-M28-R1 4 | SV022-M22-R1 T | BV023-M28-R1
2 | SV021-M23-R2 5 | SVD22-M29-R2 8 | 8V02I-M259-R2
SW021-M28-R2 Duplicate S\V022-M29-R2 Duplicate SV023-M28-R2 Duplicats
3| SV021-M28-R3 B | 5Vi022-M29-R3 | 9| svD23-M25-R3
'SV021-M28-R3 Spike SV022-M29-R3 Spike I SV023-M28-R3 Spike
Analyses Requested | Samples 1-9 Hg
Runs /| Fil Ace (FH) HNG3 (FH) | 5% HNOsH0% HaOz (BH) HNG (A} KMnO.4_{B) HOIC) |
FB pH <20 AT pH <20 (1IN pH =20 (4N pH<2.0C¥IN | pH<20C0H N | pH =20 (YN
Lab D |FIlID |BYml | Bvml |Fvml |Bvml |Used |Fvml | Byml | Fvml | BYml | Fvmi | BYml | FYml
1 | o0 | 190 | e flag 2o |37 [Seo | 328 | oo
2D | leo | ;, [Ye S liw olgdel  Jada] |
3 oo | | [958 / qoo | | Zge [ ]
4 Qe | | Yooy ;e 205 L350 |
5.0 oS Jle i qq 350 230
6.5 (0O e / s | [ [=29e P70
7 os | | [Ugh i ag | Gep | | |aas
8.0 |6 | [4Te / e 440 HEE<=1IIE
[ (2 T W lgso [/ 1R 1l |dol ¥ (235 [\
Lab Communications

P Anslyals comeletad by Cllent —Rsconsttuta C2 in HNO and combing with FH-—06.16.15 LLE

(Weas 2piled ot wl_p 5 HE T ppan (577t5G) el 6:/1:5°

Fractions Recehed: Runa/PB; C1, G2, &3, 04, 084, 0SB, CBC—RE; 12, CF, C84, CBB, €5, 10, 011 —06.1615 L1

S5 Pagatof2

§17/2015 9:14:44 AM
SSby )
Labeled By/Date @ 17/S

FH Prep Eymataw é'f“?'f,g # Prap By/Date

BH Prep By/Date [ R
BHIFH Prep ByfMate ferdf (.

140 C Prep By/Dats
FM Frep ByDate —_— 1D Verification By / Da

C'rm”'ﬁéjllﬂtﬁvflre’

elementOne

B Prep By/Date ©

Ao 15
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elernentOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 25086

Analysis Due Date 08.24.15
QA/QC/Report Due Date 06.26.15

[ Client Barr Enginaarin | Date Rec 061615
| Project No 23/88-1428.15 l Time Rec 1055

HNO; Lot: fiil @7 | HF Lot S{[Yoye HCl Lot <777 &b¢ Ref. Method: —I
Vlume Markeg Yo/ N Volume Loss ¥ {4 7 29

J

Sample Identification
10 | SV024-M20-R1 13 | Reagent Blank ]
11 | SW024-M23-R2

SW0ZA-MZE-R2 Duplicate
12 | SV024-M25-R3
EV024-M29-R3 Spike

Analyses Requested Samples 10-13 Hg

Runs /| FlI!Ace (EH) HNOy (FH) | 5% HIND3/10% HzOz (BH) HNOz(a) | KMnOs(B) HEI () |
FB pH=20 YIN | pH=zolvin pH =2.0 Cy dM pH =20 §IN | pH=2O0CYIN | pH <20 (0PN
LabID |FiIlID [BVm |[Byml [Fyml |BEVml |[Used |[Fvyml [BYml | FYml | BVml |Fvml | BYml | FY mi
10 ad | 'ee [ Yeo | led |20 [0 |5-F | To5 | qo
11D 5 \ Yio| T8 | | Ge2 | | |QF2 | |
128 w0 | ¥ 960~ (o [ ¥ T3adld | 2dp [ W
M-29 Reagent Blank
[Lab 1D | Fraction BV, ml | Fv, ml | Comments '
13 c7 FH Acelone Eiank
CBA | FH | DANHNO; 320 | 1o [Ibo mis woted donN ]
CEA | A 01N HMO3 o |
CEB | B Dl H:0 49 [t [ 57 Mg of (BG4 1P s o (D
Co BH 5% HNOwM 0% HaDs s |~
ci |8 4% KMNC 110%H:50, [0 Jigd33 | [owats o CI0 of T3is (TR |
C11_|C_ [eNHCIDINO JP0 oo _
C1z |FH | Filter ; |

Lab Communications

5 A Prep By/Dats "
3 B Prep By/Dats

S5 Paga Zof 2 FH Prep By/Date
6/17/2015 9:12:50 AM BH Prep By/Data_ ©
8Sby_ o8E[Y BH/FH Prep By/Date
Labeled By/Daté PM Prap By/Date

elementOne
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Method 29 Microwave Worksheet LabID#e Jcr (o

Client: EB,%T
Date Digested:; {E ﬁ "5_ Initials: gé ' Worksheet Prepared by: W

elementOne

Auto | Sample Lab Sample " # of filters | Spike | Prep Volume Weight In Units
Sampls 1] Weight (g) | digested {ml) Micro [
Loc, Weight Out
Micro
< |Hgose LA ~
> 'f-ffg’ 1 ~ E;';F K g
uf - { ’ '
s -2 1
2 —3 |
-7 Y
7 -5
gl ~lp
(e 7
i —3
= ol i
Ei =10 |
(Y ~(1 |
s yy- J
I 13 v
| cf g AT
—
T~
HHH""'*—«._,_‘_‘_\_
-\-H-H""‘--._,_\_H_
T
:MR
T ;\x“-\-
Hy SH @S oo Lot 0335 b T
-t S Led ©
1S Lot L 072
Elzment Ona, Inc. Form 104 - Revision 1.0
elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET { j%

Date Prepared/Digested: _ { (5 FPrep By: 2% %‘l,! SIF File &: 0[1‘.?(‘5? {5 "r{
Block #1 Temperature: — Start Time: _ 153 Machine ID: 4|
Block #2 Temperature: 9347 Stop Tima:  F Batch Analyst: <
Block #3 Temperature: 91.99 Typad By: "ﬁ}gi Verified By | fepet
0.4ug/ml
AlS Curve & QC's | working std BvW, ml FV, ml Standard Lot Mumbears
Lab BLK Standard #1 (for working std)
1 {3/ batch) 0 40 40 |lot # (550704
2 0.004 ug 0.01mil 40 40 |Working Standard
3 0.04 ug 0.10ml 40 40 |Lot# eelsts-|  by:"RF]
4 0.08 ug 0.20ml 40 40 [Standard #2 (QC #2):
5 0.16 ug 0.40ml 40 40 Lot# &S5 <4
2] 0.20ug 0.50ml 40 40 Standard #3 (QC #3):
Lot # pi[S15-2
7 QC #2=0.08ug | 0.2ml #2 std 40 40
8 QC #3= 0.08ug | 0.2ml #3 std 40 40 Curve prepared by: A
Initial Review By:* /1 ‘fi (W) Daf.e%)ﬁ-[p-fﬁ‘ﬁ' Time: & .'Z"l
Final QC Review By: | 4.0 Date: AL, 2715 Time: ja° L2
Comments___2Sexe=t =Rl €Lt
Sample
Al LAB # Client W EY Ali Used | mlused | Vol ml Spike pg
V P50 15 7 [Boo
V10| ZS06E o Bl Y (e 30
1 ~ 164 O[S~ S7¢
12 - 164 ' : ¢ .25 SEPe
13 - 5B 2 & 70
A4 - I64D L ",
V15| oB50(57- o BH | 1o Wy kb & GoS
/16 - G B o] ¥
V7] 25665 - (€ et Yoo
A8 —6 A L | ¥
V19 A5G - 1B T [T

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 0.20ml per 40ml sample.

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

H: S0, @ 2.0ml...... HNO; @ 1.0ml....... Persulfale @ 3.0ml......... KMnO, @ 6.0m/
H,50, lot#  SYave HNO, Lot# [ [|[He 7o HCI Lot #;
Persuifate Lot #____ (S A\S=\  KMnO, Lot it mﬁxﬁ'—d\ Hydrox Loti:_Olare ($=55

Clear samples after digastion with 3.2ml of Hydroxylamine solution,

Element Ona, Inc form 128-Revision 2.0 Page 1 of 4
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET
SIF File #: _ /(] [J — /
L Sample
AIS /] LAB # Client WHFY | AliUsed | mlused | Vol mi Spike pg
V20| 95030 -2 A1 q | dte
21 A D [ NS
22 — 260 Hoe
23 ~ [ o
24 - yEH (oo
25 < = &) =
26 —= Bt/ J
27 - (o G “HAC
28 —(r P H— v
29 - T Yo
30 ~§ GG Y7e
-7 P v
32 __p;. 5‘-’ H‘ Wﬁ'f;‘u
EE I 7 s +
4 _(ogH - YT
I o
38 /&) 1
S IAEY Feo
38/ — (2Pl 4 U
B s 26>
0 Ry 20
41 ey i
4]  —=4 D 1
43 34 \
Y. s |
B 7 1
480 =1} |
a7 sHD \
o 1
a9 Vil F '|
s0| A0
51 -5 £
52| A D
53] 94
L7 J Vi
Element One, Inc form 128-Revision 9.0 Page 2 of 4
elementOne
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIF File #: &6 (.S

AJS / LAB # Cli v
ient WHFV | Ali Used | mlused | Vol ml Spike pg

B s 8o~ 4 14eD
56 _ A [ ]
57 ~{ | i'
58] A ] |
59 2 AT | \

Y N
81 ~ Ry o0

620 —2p ~
83 -~2G0D [
B4 -3 |
65 —3(> L !
66| /75 \
671 B |
68) —< =D |
69 (oo
0 o |
M -7p ll
7%y -
7 B D . ]
9% {
5 9B | ;
78 —C Iffp ||
77 =3 .
78 -5 |
79 —2p [
Eﬂ// i3 :I'_'fh-f- g II |I
/3/1 — /= E’? |I

V82] A5067 6 /
83 - &
84 - &0
85 O .
86 QB f |
87 —[s5 'l I|
58 — ) L/ L,
89 18D Y 4
Elermant One, Inc form 128-Revision 9.0 Page 3 of 4
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elementOne

MERCURY BATCH DIGESTION - RUN WORKSHEET

siFFile#t: OG(Fr5—/
Sample
ASS LAB # Client WHEY Ali Used | mlused | Vol ml Spike bg
V80 (5067 2 = Seo
g1 N \ ]
82 ~ (4 (5 L H
A RS - " ==0
a4 1S i I‘ ||
95 “267 { .'
% =2 \ |
97 —56 || |
o8~ —4HE D | V¥
991 20y 2o |
JOOT 22079 Lo b
101 20122 @ Rl B 7 V=<
102 7 2/(QC ( | T, 0l
PI25679-Dup 20 |
104 :
105
106
Element One, Inc form 128-Revision 8.0 Page 4 of 4
elementOne
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alementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

Date Prepared/Digested: 63315 Prep By J# SIF File #: 2 315 7

Block #1 Temperature: T 7le  Start Time:  Foo Machine ID: o .
Block #2 Temperature: G| Stop Time: ri'd' {0 Baich Analyst. ()14

Block #3 Temperature: Typed By: Verified By: “ 7 87, 3
0.4ug/mi =
AIS Curve & QC's | working std BV, ml FV, ml Standard Lot Numbers
Lab BLK Standard #1 (for working std)
1 (3/ batch) 0 40 40 |Llot # [Z3p90Lf
2 0.004 ug 0.01ml 40 40 wt:rkirﬁ‘ Standard ;
3 0.04 ug 0.10ml A0 40 Lot #: bA1S5= byl
4 0.08 ug 0.20ml 40 40  |Standaid #2 (QC #2);
g 0.16 ug 0.40mi 40 40 |lot# JbAoic =
6 0.20ug 0.50ml 40 40 Standard #3 (QC #3):
Lot# peadls-3
7 QC #2=0.08ug | 0.2ml #2 std 40 40 L
8 QC #3= 0.08ug | 0.2m #3 std 4 40 Curve prepared by: /oF 17
Initial Review By: 717 [ pa ) Date: (g3 45 Time: <:00
Final QC Review By. [ o Date: osw2za% Time: 1|5

[comments: 22 W F- i1l

Sample
ASS / LAB # Clignt WHFY Ali Used | mlused | Vol ml Spike pg
V 9LISEES -/ € G [Ho
10 oI 1 I
11 -3¢ || |.
.
f13 “>ct
[14 =&
\J 18| 7506 7-7<
16 - ¥
17 I D
18 —7c |,
19 —7C £ N/ ~

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 0.20ml per 40m| sample.

Digestion chemicals fo be added in order at the following rate per 40mi volumes.
H50, @ 2.0ml...... HNO; @ 1.0ml....... Persulfate @ 3.0ml......... KMnO, @ 6.0m/
H 250, Lot # SUATle  HNO;Lot# 75070 HCILot#___ G220y
Persulfate Lot #_£5201 < - KMnO , Lot #_ (605 1S -t Hydrox Lotit_O (.o 3/5 -5
Clear samples after digestion with 3.2ml of Hydroxylamine solution.
e

Element Cna, Inc form 128-Rewvision 9.0 Page 1 of,.d;
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elementOne MERCURY BATCH DIGESTION - RUN WORKSHEET

SIF File # &ld 15— (¢

- Sample
as/l  LaB# Client WHEV | AliUsed | miused | Vol mi Spike ug
20|58 L7 -l T of | Hom

21 ~ffe | j

22 <) i |

23 /e |

24 “¢ 4 |
/25 ~f Y Y

\ /287503 05 |Fi- i (oo
L — P | L [

28 = | |

29 - AFH [ |

0 - 280 | |

31 — S |

32 ~ S

33 — YR

34 — SEH

)

36 — F‘:'?"'J

Y7

774

38 T I|

40 - 3 D

41 — _m’,égf

42 — A

43 ~[h 47

I/

45 - N

46|~ st

471 /) - e .
o ekt <

\ A9 E»Siﬁ'lﬁ--' | Yoo

50 -9 < f

51 L)) |
52 ~2( |I

53 ~

54 ~H Y]

Elament One, Inc form 128-Revision 9.0 Page 2 of # 3
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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
Reagent Blank
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 1 BH

25086- 2 BH

25086- 2 BH DUP
25086- 3 BH

25086- 3 BH SPK
25086- 4 BH

25086- 5 BH

25086- 5 BH DUP
25086- 6 BH

25086- 6 BH SPK
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
0.004ug = DL
0.080ug = QC STD 2
0.080ug = QC STD &
Reagent Blank
25086- 7 BH

25086- 8 BH

25086- 8 BH DUP
25086- 9 BH

25086- 9 BH SPK
25086- 10 BH
25086- 11 BH
25086- 11 BH DUP
25086- 12 BH
25086- 12 BH SPK
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 13 BH
25086- 1A

25086- 2A

25086- 2A DUP
25086- 3A

25086- 3A SPK
25086- 4A

25086- 5A

25086- 5A DUP
25086- 6A

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 6A SPK
25086- 7A

25086- 8A

25086- 8A DUP
25086- 9A

25086- 9A SPK
25086- 10A

25086- 11A

25086- 11A DUP
25086- 12A

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 12A SPK
25086- 13A

25086- 1B

25086- 2B

25086- 2B DUP
25086- 3B

25086- 3B SPK
25086- 4B

25086- 5B

Date

6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015

Hg-Data 1 of 3

Time
10:38:24 AM
10:40:04 AM
10:41:46 AM
10:43:39 AM
10:45:33 AM
10:47:28 AM
10:49:21 AM
10:51:01 AM
10:52:44 AM
10:54:38 AM
11:14:40 AM
11:16:24 AM
11:18:17 AM
11:19:57 AM
11:21:38 AM
11:23:18 AM
11:25:00 AM
11:26:42 AM
11:28:35 AM
11:30:18 AM
11:32:01 AM
11:33:45 AM
11:35:28 AM
11:37:22 AM
11:39:06 AM
11:40:59 AM
12:30:02 PM
12:31:45 PM
12:33:42 PM
12:35:36 PM
12:37:18 PM
12:39:03 PM
12:40:49 PM
12:42:31 PM
12:44:10 PM
12:46:00 PM
12:47:40 PM
12:49:20 PM
12:51:01 PM
12:52:42 PM
12:56:15 PM
12:57:58 PM
12:59:52 PM

1:01:33 PM
1:03:15 PM
1:04:58 PM
1:06:41 PM
1:08:24 PM
1:10:07 PM
1:12:03 PM
1:13:48 PM
1:15:33 PM
1:17:15 PM
1:18:55 PM
1:20:38 PM
1:22:32 PM
1:24:11 PM
1:26:01 PM
1:27:40 PM
1:29:20 PM
1:31:00 PM
1:32:41 PM
1:34:32 PM
1:36:14 PM
1:37:57 PM
1:39:40 PM
1:41:22 PM
1:43:06 PM
1:44:59 PM
1:46:40 PM
1:48:35 PM
1:50:20 PM
1:52:04 PM
1:53:46 PM
1:55:25 PM
1:57:04 PM
1:58:53 PM
2:00:33 PM

Mean_Sig

8.33E-06
0.0012611
0.0126147
0.0254862
0.0502783
0.0619893
1.56E-05
0.0012434
0.0249904
1.01E-05
0.0011939
0.0246888
1.00E-05
0.0051285
0.006289
0.0062234
0.0062657
0.0312872
0.0048134
0.0056286
0.0056692
0.0050817
0.0304285
0.001202
0.0247636
2.90E-05
0.0013105
0.0240698
0.0249104
0.0001575
0.002248
0.0018217
0.0017574
0.0028255
0.0288008
0.0009291
0.000642
0.000676
0.0007481
0.0266405
0.0011663
0.024409
7.06E-05
5.95E-05
3.05E-05
2.22E-05
6.22E-05
7.08E-05
0.0241961
3.89E-05
3.23E-05
9.71E-06
2.13E-05
0.00113
0.0242319
3.37E-05
0.0243802
2.28E-05
2.09E-05
4.99E-05
1.86E-05
0.0235962
2.50E-05
2.85E-05
1.57E-05
1.32E-05
0.0011684
0.0241057
1.86E-05
0.0239675
2.78E-05
0.0031129
0.0016615
0.0017561
0.0027024
0.0262464
0.0035066
0.0033431

Mean_Rd

4.99E-05
0.003981
0.0800118
3.24E-05
0.0038226
0.0790461
3.21E-05
0.0163699
0.0200855
0.0198757
0.0200108
0.1001222
0.0153613
0.0179712
0.0181011
0.0162201
0.097373
0.0038485
0.0792855
9.28E-05
0.0041959
0.0770642
0.0797557
0.0005041
0.006022
0.0046573
0.0044515
0.0078711
0.0910363
0.0017994
0.0008803
0.000989
0.0012199
0.0841197
0.0037342
0.0781504
0.0002261
-0.0009847
-0.0010776
-0.0011041
-0.0009762
-0.0009485
0.0762933
-0.0010508
-0.0010719
-0.0011441
-0.0011071
0.0036178
0.0775832
0.000108
0.076883
-0.0011023
-0.0011083
-0.0010154
-0.0011157
0.0743727
-0.0010952
-0.0010839
-0.001125
-0.0011329
0.0037409
0.0771792
5.94E-05
0.0755614
-0.0010861
0.0087913
0.0041445
0.0044472
0.007477
0.0828579
0.0100518
0.0095285

Mean_Rt

4.99E-05
0.003981
0.0800118
3.24E-05
0.0038226
0.0790461
3.21E-05
1.6369923
2.0587658
2.0372566
2.0010832
10.01222
1.5361256
1.8420511
1.8553614
1.7031153
10.22417
0.0038485
0.0792855
9.28E-05
0.0041959
0.0770642
0.0797557
0.0005041
0.722645
0.5472285
0.5230542
0.8854959
10.24158
0.2024356
0.101229
0.1137363
0.1402927
9.6737689
0.0037342
0.0781504
0.0002261
-0.0492359
-0.0538802
-0.0552048
-0.0488098
-0.0474235
3.8146659
-0.0525414
-0.0535935
-0.0572074
-0.0553525
0.0036178
0.0775832
0.000108
3.8441488
-0.0551159
-0.055415
-0.0507681
-0.0557866
3.7186356
-0.0547619
-0.0541972
-0.0562505
-0.0566435
0.0037409
0.0771792
5.94E-05
3.7780695
-0.054306
1.0989145
0.5180582
0.5559015
0.9346222
10.357241
1.2564744
1.1910574

Units Alg. Vol.
HY
H9
HY
H9
HY
H9
Hg
H9
Hg
H9
Hg
H9
Hg
ug 4 400
ug 4 410
ug 4 410
ug 4 400
ug 4 400
ug 4 400
ug 4 410
ug 4 410
ug 4 420
ug 4 420
H9
Hg
H9
Hg
H9
Hg
H9
ug 4 480
ug 4 470
ug 4 470
ug 4 450
ug 4 450
ug 4 450
ug 4 460
ug 4 460
ug 4 460
ug 4 460
Hg
H9
Hg
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
H9
Hg
H9
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
ug 4 200
Hg
H9
Hg
ug 4 200
ug 4 200
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500

elementOne

€ 25086-Hg

Sig 1
-4.18E-06
0.0013209
0.0125865
0.0254467
0.0500445
0.0617347
4.08E-06
0.001254
0.0249822
-9.79E-07
0.0011897
0.0247149
5.09E-06
0.0051241
0.0062986
0.0061943
0.0062602
0.0312374
0.0048063
0.0055502
0.0056519
0.0050543
0.030413
0.0011993
0.0249117
7.73E-06
0.0013158
0.0240467
0.0248147
7.67E-05
0.0022667
0.0017787
0.001764
0.0028045
0.0286429
0.0009403
0.0006066
0.0007124
0.0007656
0.0266005
0.0011552
0.024436
6.69E-05
5.85E-05
9.50E-06
2.99E-05
5.54E-05
3.86E-05
0.0241382
2.13E-05
2.97E-05
5.77E-06
-8.89E-06
0.0011133
0.0242155
2.16E-05
0.0243344
8.82E-06
2.17E-05
2.62E-05
1.78E-05
0.0235646
1.18E-05
2.16E-05
2.28E-05
8.10E-06
0.0011606
0.0239748
1.52E-05
0.0239377
1.78E-05
0.0030907
0.0016291
0.0017256
0.002682
0.0262462
0.0034706
0.0032986

Reading-1

1.30E-05
0.004015
0.0799855
-3.13E-06
0.0038091
0.0791297
1.63E-05
0.0163561
0.0201162
0.0197825
0.0199933
0.0999628
0.0153385
0.0177202
0.0180458
0.0161326
0.0973234
0.0038399
0.0797596
2.48E-05
0.0042128
0.0769904
0.0794493
0.0002457
0.006082
0.0045197
0.0044725
0.0078039
0.0905308
0.0018352
0.0007669
0.0011056
0.0012761
0.0839915
0.0036986
0.0782368
0.0002141
-0.0009881
-0.0011448
-0.0010796
-0.0009978
-0.0010518
0.0761079
-0.0011071
-0.0010802
-0.0011568
-0.0012037
0.0035644
0.0775307
6.92E-05
0.0767361
-0.001147
-0.0011056
-0.0010914
-0.0011184
0.0742717
-0.0011374
-0.0011062
-0.0011021
-0.0011493
0.003716
0.07676
4.88E-05
0.0754662
-0.0011182
0.0087203
0.0040408
0.0043495
0.0074117
0.0828573
0.0099365
0.0093858

Result-1

1.30E-05
0.004015
0.0799855
-3.13E-06
0.0038091
0.0791297
1.63E-05
1.6356052
2.0619116
2.0277028
1.9993292
9.9962813
1.5338527
1.8163193
1.8496969
1.6939196
10.218952
0.0038399
0.0797596
2.48E-05
0.0042128
0.0769904
0.0794493
0.0002457
0.7298399
0.5310641
0.5255136
0.8779334
10.184719
0.2064572
0.0881949
0.127139
0.1467494
9.659027
0.0036986
0.0782368
0.0002141
-0.0494032
-0.0572401
-0.0539801
-0.0498887
-0.0525877
3.805396
-0.0553554
-0.0540118
-0.0578382
-0.0601848
0.0035644
0.0775307
6.92E-05
3.8368055
-0.05735
-0.0552824
-0.0545708
-0.0559185
3.7135827
-0.0568701
-0.0553106
-0.0551049
-0.0574647
0.003716
0.07676
4.88E-05
3.7733084
-0.0559106
1.0900328
0.505101
0.5436903
0.9264649
10.357166
1.2420629
1.1732263

Sig 2
2.08E-05
0.0012014
0.0126429
0.0255257
0.0505121
0.0622439
2.71E-05
0.0012328
0.0249986
2.12E-05
0.0011981
0.0246627
1.49E-05
0.0051328
0.0062794
0.0062525
0.0062711
0.0313369
0.0048205
0.005707
0.0056864
0.005109
0.030444
0.0012047
0.0246155
5.03E-05
0.0013052
0.0240928
0.0250061
0.0002382
0.0022292
0.0018647
0.0017509
0.0028465
0.0289587
0.0009179
0.0006774
0.0006396
0.0007306
0.0266806
0.0011775
0.024382
7.44E-05
6.05E-05
5.15E-05
1.46E-05
6.89E-05
0.0001031
0.024254
5.64E-05
3.49E-05
1.36E-05
5.15E-05
0.0011467
0.0242483
4.58E-05
0.0244261
3.67E-05
2.01E-05
7.37E-05
1.94E-05
0.0236278
3.82E-05
3.55E-05
8.53E-06
1.84E-05
0.0011762
0.0242366
2.19E-05
0.0239972
3.79E-05
0.0031351
0.0016939
0.0017866
0.0027228
0.0262466
0.0035426
0.0033877

Reading-2

8.68E-05
0.0039471
0.080038
6.79E-05
0.0038361
0.0789624
4.78E-05
0.0163838
0.0200548
0.0199689
0.0200284
0.1002816
0.015384
0.0182223
0.0181564
0.0163077
0.0974227
0.0038572
0.0788113
0.0001609
0.0041789
0.077138
0.080062
0.0007626
0.0059621
0.0047948
0.0044306
0.0079383
0.0915417
0.0017637
0.0009936
0.0008725
0.0011638
0.0842479
0.0037699
0.0780639
0.0002381
-0.0009814
-0.0010104
-0.0011286
-0.0009546
-0.0008452
0.0764787
-0.0009945
-0.0010635
-0.0011315
-0.0010104
0.0036713
0.0776356
0.0001468
0.0770298
-0.0010576
-0.001111
-0.0009393
-0.0011131
0.0744738
-0.0010531
-0.0010617
-0.0011479
-0.0011164
0.0037659
0.0775984
7.00E-05
0.0756566
-0.001054
0.0088624
0.0042481
0.0045449
0.0075422
0.0828585
0.0101671
0.0096711

Result-2

8.68E-05
0.0039471
0.080038
6.79E-05
0.0038361
0.0789624
4.78E-05
1.6383795
2.0556199
2.0468104
2.0028372
10.02816
1.5383986
1.8677829
1.861026
1.7123109
10.229387
0.0038572
0.0788113
0.0001609
0.0041789
0.077138
0.080062
0.0007626
0.7154501
0.5633929
0.5205948
0.8930585
10.29844
0.198414
0.1142632
0.1003335
0.1338359
9.6885108
0.0037699
0.0780639
0.0002381
-0.0490686
-0.0505203
-0.0564295
-0.047731
-0.0422593
3.8239358
-0.0497275
-0.0531752
-0.0565765
-0.0505203
0.0036713
0.0776356
0.0001468
3.8514921
-0.0528819
-0.0555476
-0.0469653
-0.0556548
3.7236885
-0.0526537
-0.0530838
-0.0573962
-0.0558223
0.0037659
0.0775984
7.00E-05
3.7828307
-0.0527013
1.1077963
0.5310155
0.5681127
0.9427796
10.357317
1.2708858
1.2088885

26.1



PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID

25086- 5B DUP
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 6B

25086- 6B SPK
25086- 7B

25086- 8B

25086- 8B DUP
25086- 9B

25086- 9B SPK
25086- 10B

25086- 11B

25086- 11B DUP
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 12B

25086- 12B SPK
25086- 13B

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank

Calib Blank

STD 1=.004 ug
STD 2= .04 ug

STD 3= .08 ug

STD 4= .16 ug

STD 5= .20 ug
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
25086- LRB FH
25086- LRB FH SPK
25086- 1 FH
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 2 FH

25086- 2 FH DUP
25086- 3 FH

25086- 3 FH SPK
25086- 4 FH

25086- 5 FH

25086- 5 FH DUP
25086- 6 FH

25086- 6 FH SPK
25086- 7 FH
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 8 FH

25086- 8 FH DUP
25086- 9 FH

25086- 9 FH SPK
25086- 10 FH
25086- 11 FH
25086- 11 FH DUP
25086- 12 FH
25086- 12 FH SPK
25086- 13 FH
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 1C

25086- 2C

25086- 2C DUP
25086- 3C

25086- 3C SPK
25086- 4C

25086- 5C

25086- 5C DUP
25086- 6C

Date

6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/19/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015
6/22/2015

Hg-Data 2 of 3

Time
2:02:12 PM
2:03:54 PM
2:05:37 PM
2:07:31 PM
2:09:12 PM
2:10:53 PM
2:12:45 PM
2:14:27 PM
2:16:09 PM
2:17:52 PM
2:19:36 PM
2:21:31 PM
2:23:16 PM
2:24:57 PM
2:28:17 PM
2:30:00 PM
2:31:53 PM
2:33:32 PM
2:35:10 PM
2:37:00 PM
2:50:39 PM
2:52:22 PM
2:54:16 PM

10:46:34 AM
10:48:14 AM
10:49:56 AM
10:51:49 AM
10:53:43 AM
10:55:38 AM
10:57:31 AM
11:00:53 AM
11:02:36 AM
11:04:33 AM
11:06:27 AM
11:26:07 AM
11:27:51 AM
11:29:45 AM
11:43:41 AM
11:45:25 AM
11:47:20 AM
11:49:03 AM
11:50:47 AM
11:52:40 AM
11:54:23 AM
11:56:08 AM
11:57:54 AM
11:59:36 AM
12:01:26 PM
12:03:06 PM
12:04:46 PM
12:06:26 PM
12:08:07 PM
12:09:58 PM
12:13:20 PM
12:15:04 PM
12:16:57 PM
12:18:39 PM
12:20:21 PM
12:22:03 PM
12:23:46 PM
12:25:41 PM
12:27:25 PM
12:29:10 PM
12:30:55 PM
12:32:41 PM
12:34:33 PM
12:36:13 PM
12:37:55 PM
12:39:49 PM
12:41:29 PM
12:43:19 PM
12:45:10 PM
12:47:.01 PM
12:48:52 PM
12:50:43 PM
12:52:36 PM
12:54:29 PM
12:56:23 PM

Mean_Sig
0.0033406
0.0011687

0.024526
3.23E-05
0.0064945
0.0299093
0.0075729
0.0057817
0.0055642
0.0064044
0.0298249
0.0068523
0.0066768
0.0065193
0.0012119
0.0248294
5.00E-05
0.0062623
0.0292974
4.03E-06
0.0011916
0.0245999
2.07E-05
0.0010347
0.0012866
0.0139925
0.0294973
0.0565733
0.06946
-7.68E-05
0.0014129
0.0281811
0.0299713
6.33E-06
0.0012974
0.0280128
1.10E-05
-8.56E-05
0.0345268
0.0005177
0.0014568
0.0274649
7.31E-06
0.0001718
0.0003659
-3.29E-05
0.0286013
-0.0001137
5.90E-06
-6.08E-05
-9.06E-05
0.0341804
-0.000208
0.0013556
0.0269464
8.26E-05

-0.0001613

8.96E-05
-2.69E-05
0.030229
2.07E-05
9.39E-05

-0.0001541

-0.0001539
0.0279797

-0.0001735

0.001326
0.0265227

7.21E-05
0.0121634
0.0165504
0.0160985
0.0151866
0.0407424
0.0120629
0.0153213
0.0153399
0.0083287

Mean_Rd

0.0095204
0.0037418
0.0785249
0.0001034
0.0196183
0.0945855
0.0230708
0.017336
0.0166397
0.0193299
0.0943153
0.0207637
0.0202019
0.0196977
0.0038803
0.0794962
0.0001601
0.0188747
0.0926264
-0.0011623
0.0038152
0.0787614
6.61E-05

-0.0002184
0.0040197
0.0801736
0.0852664

1.80E-05
0.0036909
0.0796947
3.13E-05
-2.50E-05
0.0984451
0.0016912
0.0041446
0.078136
2.08E-05
0.0007073
0.0012595
0.0001249
0.0815875
-0.000105
0.0002352
4.56E-05
-3.94E-05
0.0974596

-0.0003732
0.0038566
0.0766608
0.0002349

-0.0002405
0.0004734

0.000142
0.086218
0.0002774
0.0004855
-0.00022

-0.0002194
0.0798188

-0.0002753
0.0037725
0.0754556
0.0002052
0.0348226
0.0473032
0.0460177
0.0434234
0.1161282
0.0345366
0.0438065
0.0438594
0.0239132

Mean_Rt
1.1900443
0.0037418
0.0785249
0.0001034
2.4522853
11.823182
2.8838511
2.1669958
2.0799647
2.4162318
11.789408
2.5954672
2.5252378
2.4622077
0.0038803
0.0794962
0.0001601
2.3593323
11.578298
-0.1452921
0.0038152
0.0787614
6.61E-05

-0.0002184
0.0040197
0.0801736
0.0852664

1.80E-05
0.0036909
0.0796947
3.13E-05

-0.0006254
6.1528164
0.0422793
0.0041446

0.078136
2.08E-05
0.0176825
0.0314884
0.0031232
2.0396863
-0.002625
0.0058806
0.0011398

-0.0009857
2.4364901

-0.0093311
0.0038566
0.0766608
0.0002349

-0.0060137
0.0118346
0.0035497
2.1554502
0.0069345
0.0121379

-0.0054993

-0.005485
1.9954708

-0.0068824
0.0037725
0.0754556
0.0002052
3.4822629

4.730323
4.6017721
4.3423381
11.612816
3.4536593
4.3806459
4.3859365
2.3913196

Units Alg. Vol.
ug 4 500
H9
Hg
H9
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
ug 4 500
Hg
H9
Hg
ug 4 500
ug 4 500
ug 4 500
Hg
H9
HY
Hg
Hg
H9
Hg
H9
HY
H9
Hg
H9
Hg
H9
Hg
H9
Hg
ug 4 100
ug 1.6 100
ug 4 100
Hg
H9
Hg
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
H9
Hg
H9
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
ug 4 100
Hg
H9
Hg
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400

elementOne

€ 25086-Hg

Sig 1
0.0033355
0.0011695
0.0239149

1.22E-05

0.006408
0.0300031
0.0075527
0.0057836
0.0055537
0.0063542
0.0298174
0.0068098
0.0066154
0.0065454
0.0011936
0.0247757

2.51E-05
0.0061931
0.0290802

-3.31E-06
0.0011884
0.0245778

-6.42E-06
0.0009914
0.0012989
0.0140394
0.0296351

0.057148
0.0697757

-7.81E-05
0.0013284
0.0283346
0.0300911

-1.05E-05
0.0013871
0.0279583

4.92E-05

-4.11E-05
0.0344668
0.0005018
0.0015002
0.0276375

1.65E-05
0.0001567
0.0003797

4.28E-05
0.0282882

-9.37E-05

-1.19E-06

-2.09E-05

-7.81E-05
0.0343669

-0.0001595
0.0013467
0.0269229

3.67E-05

-0.0001893

4.04E-05

-4.33E-05
0.0302466

-1.36E-05
0.0001025

-0.0001246
-0.0001173
0.0281123
-0.0001815
0.0012691
0.02646
1.34E-05
0.0122174
0.0164918
0.0160388
0.0149808
0.0404038
0.0120128

0.015542
0.0152461
0.0083162

Reading-1
0.0095039
0.0037442
0.0765684

3.92E-05
0.0193413
0.0948856
0.0230063
0.0173422
0.016606
0.019169
0.0942911
0.0206277
0.0200053
0.019781
0.0038214
0.0793245
8.04E-05
0.0186532
0.0919308

-0.0011858
0.0038047
0.0786908

-2.06E-05

-0.0002222
0.0037791
0.0806101
0.0856072

-2.99E-05
0.0039463
0.0795395
0.0001399
0.0001014
0.0982743

0.001646
0.0042679
0.0786271

4.69E-05
0.0006644
0.0012986
0.0003402
0.0806965

-4.81E-05
0.0002151

0.000159

-3.61E-06
0.0979902

-0.0002355
0.0038312

0.076594
0.0001043

-0.0003201

0.0003333

9.52E-05
0.0862682
0.0001797
0.0005101

-0.0001359

-0.0001154
0.0801961

-0.0002978
0.0036104
0.0752769

3.81E-05
0.0349761
0.0471365
0.0458477
0.0428379
0.1151647
0.0343942
0.0444345
0.0435926
0.0238775

Result-1
1.187989
0.0037442
0.0765684
3.92E-05
2.4176632
11.860703
2.8757895
2.1677704
2.0757519
2.396123
11.786393
2.5784632
2.5006667
2.4726286
0.0038214
0.0793245
8.04E-05
2.3316516
11.491344
-0.1482297
0.0038047
0.0786908
-2.06E-05

-0.0002222
0.0037791
0.0806101
0.0856072

-2.99E-05
0.0039463
0.0795395
0.0001399
0.0025348
6.1421454
0.0411497
0.0042679
0.0786271

4.69E-05
0.0166095
0.0324647
0.0085055
2.0174132

-0.0012023
0.0053765
0.0039758

-9.04E-05
2.4497559

-0.0058864
0.0038312

0.076594
0.0001043

-0.0080026

0.0083316

0.002381
2.1567054
0.0044914
0.0127527
-0.0033984
-0.0028849
2.004902

-0.0074444
0.0036104
0.0752769

3.81E-05
3.4976099
4.7136531
4.5847732
4.2837916
11.516468
3.4394215
4.4434471
4.3592566
2.3877488

Sig 2
0.0033457
0.0011679
0.0251371

5.24E-05

0.006581
0.0298156

0.007593
0.0057797
0.0055747
0.0064547
0.0298325
0.0068948
0.0067382
0.0064933
0.0012303

0.024883

7.49E-05
0.0063314
0.0295147

1.14E-05
0.0011949
0.0246219
4.77E-05

0.001078
0.0012743
0.0139457
0.0293596
0.0559986
0.0691443

-7.55E-05
0.0014975
0.0280277
0.0298515

2.32E-05
0.0012076
0.0280674

-2.72E-05

-0.00013
0.0345868
0.0005335
0.0014135
0.0272923

-1.87E-06
0.0001869
0.0003522

-0.0001085
0.0289145
-0.0001337
1.30E-05
-0.0001006
-0.0001032
0.0339939
-0.0002564
0.0013646
0.0269698
0.0001284
-0.0001334
0.0001389

-1.04E-05
0.0302113

5.51E-05

8.52E-05
-0.0001836
-0.0001905
0.0278471
-0.0001656

0.001383
0.0265855
0.0001309
0.0121095

0.016609
0.0161583
0.0153924
0.0410811
0.0121129
0.0151005
0.0154336
0.0083413

Reading-2
0.0095368
0.0037393
0.0804813
0.0001677
0.0198953
0.0942853
0.0231353
0.0173298
0.0166734
0.0194907
0.0943394
0.0208998
0.0203985
0.0196143
0.0039391

0.079668
0.0002399
0.0190961

0.093322

-0.0011388
0.0038256
0.0788321
0.0001528

-0.0002147
0.0042603
0.0797371
0.0849256
6.59E-05
0.0034355
0.0798499
-7.73E-05
-0.0001514
0.0986158
0.0017364
0.0040213
0.0776448
-5.32E-06
0.0007502
0.0012205
-9.04E-05
0.0824784
-0.0001619
0.0002554
-6.78E-05
-7.52E-05
0.096929

-0.000511
0.0038821
0.0767275
0.0003654

-0.000161
0.0006135
0.0001887
0.0861678
0.0003751
0.0004609

-0.000304

-0.0003234
0.0794416

-0.0002528
0.0039346
0.0756342
0.0003724
0.0346692
0.0474699
0.0461877
0.0440088
0.1170916

0.034679
0.0431784
0.0441262
0.0239489

Result-2
1.1920997
0.0037393
0.0804813
0.0001677
2.4869074
11.785661
2.8919127
2.1662213
2.0841775
2.4363406
11.792424
2.6124712
2.5498089
2.4517867
0.0039391
0.079668
0.0002399
2.387013
11.665252
-0.1423545
0.0038256
0.0788321
0.0001528

-0.0002147
0.0042603
0.0797371
0.0849256

6.59E-05
0.0034355
0.0798499
-7.73E-05

-0.0037856
6.1634874
0.0434089
0.0040213
0.0776448

-5.32E-06
0.0187555
0.030512

-0.0022591
2.0619595

-0.0040477
0.0063847

-0.0016962

-0.001881
2.4232242

-0.0127759
0.0038821
0.0767275
0.0003654

-0.0040249
0.0153375
0.0047184
2.1541951
0.0093776
0.0115231

-0.0076002

-0.0080851
1.9860395

-0.0063204
0.0039346
0.0756342
0.0003724

3.466916
4.7469929
4.6187711
4.4008846
11.709164
3.4678972
4.3178447
4.4126164
2.3948904

26.2



PerkinElmer FIMS-100 CVAA Mercury Analyzer

Sample_ID

25086- 6C SPK
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 7C

25086- 8C

25086- 8C DUP
25086- 9C

25086- 9C SPK
25086- 10C

25086- 11C

25086- 11C DUP
25086- 12C

25086- 12C SPK
0.004ug = DL
0.080ug = QC STD 2
Reagent Blank
25086- 13C

0.004ug = DL
0.080ug = QC STD 2
Reagent Blank

Date

Time

6/22/2015 12:58:05 PM
6/22/2015 1:01:39 PM
6/22/2015 1:03:22 PM
6/22/2015 1:05:15 PM
6/22/2015 1:06:58 PM
6/22/2015 1:08:42 PM
6/22/2015 1:10:37 PM
6/22/2015 1:12:32 PM
6/22/2015 1:14:24 PM
6/22/2015 1:16:13 PM
6/22/2015 1:18:03 PM
6/22/2015 1:19:53 PM
6/22/2015 1:21:44 PM
6/22/2015 1:23:34 PM
6/22/2015 1:25:26 PM
6/22/2015 1:27:09 PM
6/22/2015 1:29:03 PM
6/22/2015 1:30:43 PM
6/22/2015 1:49:49 PM
6/22/2015 1:51:32 PM
6/22/2015 1:53:25 PM

Hg-Data 3 of 3

Mean_Sig
0.0334365
0.0013632
0.0260604

-1.81E-05
0.0070673
0.019264
0.018848
0.0212418
0.0444793
0.0168171
0.0185871
0.0181342
0.0104948
0.0361447
0.0012674
0.0260077
1.24E-05
-6.19E-05
0.0014373
0.0256648
-1.75E-05

Mean_Rd
0.0953433
0.0038782
0.0741404
-5.14E-05
0.0203246
0.0550234
0.0538399
0.06065
0.1267593
0.0480621
0.0530975
0.051809
0.0300754
0.1030479
0.0036056
0.0739902
3.52E-05
4.24E-05
0.004089
0.0730149
-4.97E-05

Mean_Rt
9.5343305
0.0038782
0.0741404
-5.14E-05
2.0324561
5.5023376
5.3839914
6.0649998
12.675935
4.80621
5.3097451
5.1809002
3.0075449
10.304787
0.0036056
0.0739902
3.52E-05
0.0042429
0.004089
0.0730149
-4.97E-05

Units Alg. Vol.
ug 4 400
H9
Hg
H9
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
ug 4 400
Hg
H9
HY
ug 4 400
Hg
H9
Hg

elementOne

€ 25086-Hg

Sig 1
0.0334255
0.0013743
0.0260127

-3.86E-05
0.0070966
0.0192024
0.0186751
0.0214061
0.0442902

0.016816
0.0186226
0.0180297
0.0104404
0.0362022
0.0012935
0.0259279

1.24E-05

-5.29E-05
0.0013985
0.0257395

-3.79E-05

Reading-1
0.095312
0.0039097
0.0740045
-0.0001099
0.0204079
0.0548482
0.0533479
0.0611175
0.1262213
0.0480589
0.0531985
0.0515119
0.0299207
0.1032115
0.0036798
0.0737633
3.52E-05
6.78E-05
0.0039786
0.0732272
-0.0001078

Result-1
9.5312001
0.0039097
0.0740045
-0.0001099
2.0407851
5.484822
5.3347855
6.1117482
12.622126
4.8058874
5.3198537
5.1511924
2.992073
10.32115
0.0036798
0.0737633
3.52E-05
0.006784
0.0039786
0.0732272
-0.0001078

Sig 2
0.0334475
0.0013521
0.0261082

2.51E-06
0.0070381
0.0193256

0.019021
0.0210775
0.0446685
0.0168183
0.0185515
0.0182386
0.0105492
0.0360872
0.0012413
0.0260874

1.24E-05

-7.08E-05
0.0014761
0.0255902

2.97E-06

Reading-2
0.0953746
0.0038467
0.0742762

7.15E-06
0.0202413
0.0551985

0.054332
0.0601825
0.1272974
0.0480653
0.0529964
0.0521061
0.0302302
0.1028842
0.0035314
0.0742171

3.52E-05

1.70E-05
0.0041993
0.0728025

8.46E-06

Result-2
9.5374609
0.0038467
0.0742762
7.15E-06
2.0241272
5.5198532
5.4331972
6.0182514
12.729744
4.8065327
5.2996364
5.2106081
3.0230169
10.288424
0.0035314
0.0742171
3.52E-05
0.0017018
0.0041993
0.0728025
8.46E-06

26.3



Appendix D

Calibration Data



Routine Dry Gas Meter Calibration

Control Module: C-8 Leak checks Barometric Press. -- 28.41
BARR Date: o 05/26/15 Neg_a_tive Pass >5_ W.C. PreviousY -- 0.9982
Eeesmsmmmm | €Chnician: MJIN Positive - Pass >in.Hg Previous DeltaH -- 1.9476

Orifice Wet Test Dry Gas Meter Wet Testf Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Fte Inlet Outlet [Temp, F Ft® Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 1553.50 80.0 77.0 73.0 380.640
Actual Final Final Final Final Final Minutes SEC
1558.50 79.0 77.0 73.0 385.705 12 33.65
0.50 Total Average | Average |Average Total Minutes
5.00 79.5 77.0 73.0 5.065 12.56 0.9956 1.8627
78.3
Nominal Initial Initial Initial Initial Initial
1.000 1547.50 81.0 77.0 73.0 374.540
Actual Final Final Final Final Final Minutes SEC
1552.50 81.0 77.0 73.0 379.620 8.0 54.74
1.00 Total Average | Average |Average Total
5.00 81.0 77.0 73.0 5.080 8.91 0.9928 1.8755
79.0 Tm
Nominal Initial Initial Initial Initial Initial
2.000 1526.00 80.0 76.0 73.5 352.710
Actual Final Final Final Final Final Minutes SEC
1546.00 82.0 77.0 73.0 373.005 25 43.93
2.00 Total Average | Average |Average Total
20.00 81.0 76.5 73.3 20.295 25.73 0.9905 1.9580
78.8 m
Nominal Initial Initial Initial Initial Initial
3.000 1560.00 80.0 77.0 73.0 387.225
Actual Final Final Final Final Final Minutes SEC
1566.00 82.0 77.0 73.0 393.305 6.0 17.28
3.00 Total Average | Average |Average Total
6.00 81.0 77.0 73.0 6.080 6.29 0.9903 1.9450
79.0 Tm
Nominal Initial Initial Initial Initial Initial
4.000 1568.00 82.0 77.0 73.0 395.350
Actual Final Final Final Final Final Minutes SEC
1579.00 83.0 78.0 73.0 406.560 10.0 0.09
4.00 Total Average | Average |Average Total
11.00 82.5 77.5 73.0 11.210 10.00 0.9840 1.9502
80.0 Tm Average 0.9906 1.9182




Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota July 7, 2015
Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)
Alternative Method 5 Post-Test Calibration
Pellet Indurating Furnace Line 1 (SV021)
Control Module C-8
Test 1
Performance Testing on June 9, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 6/9/2015 6/9/2015 6/9/2015
Test period - - 825 - 1033 1155 - 1420 1525 - 1744
Total run time t min 120 120 120
Total sample volume measured by dry gas meter Vi acf 94.9 94.9 97.1
Absolute average dry gas meter temp T °F 73.9 83.2 94.7
Absolute average dry gas meter temp T °R 533.6 542.9 554.3
Barometric pressure Py inches Hg 28.1 28.1 28.1
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 1.98 1.98 2.03
Orifice meter calibration coefficient AHg in. H,O 1.92 1.92 1.92
Dry molecular weight of stack gas My Ib/Ib-mole 28.88 28.87 28.87
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 Yqa Dimensionless 1.0004 1.0091 1.0087
Dry gas meter calibration factor Y Dimensionless 0.9906 0.9906 0.9906
Average of Y,'s from test run series 1.0061 t 0.0319 - Tm 29
Dry gas meter calibration factor 0.9906 an = V_ Ah M o ( Ahavg) ||
% difference between average Yq,'s and Y -1.56% | | ™1l AH o (Pb 49 Td ||
(must be within + 5%) 13.6




Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota July 7, 2015
Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)
Alternative Method 5 Post-Test Calibration
Pellet Indurating Furnace Line 1 (SV022)
Control Module C-8
Test 2
Performance Testing on June 10, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 6/10/2015 6/10/2015 6/10/2015
Test period - - 825 - 1421 1510 - 1719 1755 - 2003
Total run time t min 120 120 120
Total sample volume measured by dry gas meter Vi acf 94.0 97.8 96.5
Absolute average dry gas meter temp T °F 73.4 83.7 82.3
Absolute average dry gas meter temp T °R 533.0 543.4 541.9
Barometric pressure Py inches Hg 28.1 28.1 28.1
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 1.96 2.04 1.98
Orifice meter calibration coefficient AHg in. H,O 1.92 1.92 1.92
Dry molecular weight of stack gas My Ib/Ib-mole 28.87 28.86 28.86
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 Yqa Dimensionless 1.0044 0.9943 0.9910
Dry gas meter calibration factor Y Dimensionless 0.9906 0.9906 0.9906
Average of Y,'s from test run series 0.9966 t 0.0319 - Tm 29
Dry gas meter calibration factor 0.9906 an = V_ Ah M o ( Ahavg) ||
% difference between average Yq,'s and Y -0.60% | | ™1l AH o (Pb + ?‘3"69 d ||

must be within + 5%
( )




THERMOCOUPLE CALIBRATION

Meter In THERMOCOUPLE ID T-C8-1
Cal Date: 12/31/2014
CALIBRATION TECHNICIAN: DAH

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY

Hart Scientific 9103-A s/n A1B289 Report No. B4116012 12/27/2013 Hart Scientific

Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
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: (+ 5.4 °F) YES YES YES I

Technician signature

QA signature

AN
S \

ERN
|

A 7

\



THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID T-C8-O
Cal Date: 12/31/2014
CALIBRATION TECHNICIAN: DAH

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 12/27/2013 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific

Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 21.0 70.0 149.0
Difference (degrees) 1.0 0.0 1.0
|TC Meets Method 5 Specifications: (+ 5.4 °F) YES YES YES |

o . . [77
Technician signature Jio." 22, 7.
QA signature /



PYROMETER
CALIBRATION
BARR
I

Pyrometer Number: C-8 Date: 12/23/2014
Pyrometer Reference: CL-300-100F Technician: DAH

Pyrometer °© F
Reference (°F) Reference (°C) Reading Pass/Fail

1000 538 1002 Pass
950 510 952 Pass
900 482 899 Pass
850 454 851 Pass
800 427 801 Pass
750 399 752 Pass
700 371 699 Pass
650 343 651 Pass
600 316 600 Pass
550 288 549 Pass
500 260 498 Pass
450 232 447 Pass
400 204 398 Pass
350 177 348 Pass
300 149 299 Pass
250 121 250 Pass
200 93 199 Pass
150 67 148 Pass
100 38 97 Pass
50 10 48 Pass
0 -18 0 Pass
-50 -46 -51 Pass

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

Technician signature J:%,‘/

QA signature: /V%J

[rnar—




Routine Dry Gas Meter Calibration

Control Module: C-2 Leak checks Barometric Press. -- 29.41
B ARR Date: . 06/05/15 Neg_a_tive Pass >5_ W.C. PreviousY -- 0.9955
Eessmsmmmm | €ChNicCian: JAR2 Positive - Pass >in.Hg Previous DeltaH -- 1.8379
Orifice Wet Test Dry Gas Meter Wet Testf Dry Gas Elapsed Meter Orifice
Diff Volume, Temp, F Meter Volume Time of Coefficient | Coefficient
Pressure H Fte Inlet Outlet [Temp, F Ft® Cal. Point Y dH@
Nominal Initial Initial Initial Initial Initial
0.500 8083.00 84.0 79.0 71.5 576.940
Actual Final Final Final Final Final Minutes SEC
8089.00 83.0 78.0 71.5 583.070 14 43.28
0.50 Total Average | Average |Average Total Minutes
6.00 83.5 78.5 71.5 6.130 14.72 0.9950 1.7020
81.0
Nominal Initial Initial Initial Initial Initial
1.000 8077.00 86.0 79.0 71.5 570.805
Actual Final Final Final Final Final Minutes SEC
8082.00 85.0 78.0 71.5 575.915 9.0 1.51
1.00 Total Average | Average |Average Total
5.00 85.5 78.5 71.5 5.110 9.03 0.9953 1.8423
82.0 Tm
Nominal Initial Initial Initial Initial Initial
2.000 8062.00 87.0 76.0 72.0 555.500
Actual Final Final Final Final Final Minutes SEC
8067.00 88.0 78.0 72.0 560.580 6 29
2.00 Total Average | Average |Average Total
5.00 87.5 77.0 72.0 5.080 6.48 0.9982 1.9103
82.3 Tm
Nominal Initial Initial Initial Initial Initial
3.000 8090.00 85.0 79.0 71.5 584.105
Actual Final Final Final Final Final Minutes SEC
8096.00 87.0 79.0 71.5 590.270 6.0 22.02
3.00 Total Average | Average |Average Total
6.00 86.0 79.0 71.5 6.165 6.37 0.9860 1.9084
82.5 Tm
Nominal Initial Initial Initial Initial Initial
4.000 8098.00 88.0 79.0 71.5 592.300
Actual Final Final Final Final Final Minutes SEC
8108.00 87.0 79.0 71.5 602.570 9.0 | 14.04
4.00 Total Average | Average |Average Total
10.00 87.5 79.0 71.5 10.270 9.23 0.9854 1.9267
83.3 Tm Average 0.9920 1.8579




Hibbing Taconite Company Barr Engineering Co.

Hibbing, Minnesota July 7, 2015
Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)
Alternative Method 5 Post-Test Calibration
Pellet Indurating Furnace Line 1 (SV023)
Control Module C-2
Test 3
Performance Testing on June 9, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 6/9/2015 6/9/2015 6/9/2015
Test period - - 825 - 1033 1155 - 1420 1525 - 1744
Total run time t min 120 120 120
Total sample volume measured by dry gas meter Vi acf 96.4 96.6 94.7
Absolute average dry gas meter temp T °F 77.3 86.6 95.2
Absolute average dry gas meter temp T °R 537.0 546.2 554.9
Barometric pressure Py inches Hg 28.1 28.1 28.1
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 1.99 1.93 1.85
Orifice meter calibration coefficient AHg in. H,O 1.86 1.86 1.86
Dry molecular weight of stack gas My Ib/Ib-mole 28.87 28.87 28.87
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 Yqa Dimensionless 1.0054 0.9970 1.0046
Dry gas meter calibration factor Y Dimensionless 0.9920 0.9920 0.9920
Average of Y,'s from test run series 1.0023 t 0.0319 - Tm 29
Dry gas meter calibration factor 0.9920 an = V_ Ah M o ( Ahavg) ||
% difference between average Yq,'s and Y -1.04% | | ™1l AH o (Pb 49 Td ||
(must be within + 5%) ‘ ‘ 13.6 ‘




Hibbing Taconite Company

Barr Engineering Co.

Hibbing, Minnesota July 7, 2015
Emission Measurement Center (EMC) Approved Alternate Method (ALT-009)
Alternative Method 5 Post-Test Calibration
Pellet Indurating Furnace Line 1 (SV024)
Control Module C-2
Test4
Performance Testing on June 10, 2015
Input Data Symbol Units Run 1 Run 2 Run 3
Test date - - 6/10/2015 6/10/2015 6/10/2015
Test period - - 825 - 1421 1510 - 1719 1755 - 2003
Total run time t min 120 120 120
Total sample volume measured by dry gas meter Vi acf 84.3 86.2 87.3
Absolute average dry gas meter temp T °F 80.6 87.2 83.3
Absolute average dry gas meter temp T °R 540.3 546.9 543.0
Barometric pressure Py inches Hg 28.1 28.1 28.1
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 1.55 1.62
Orifice meter calibration coefficient AHg in. H,O 1.86 1.86 1.86
Dry molecular weight of stack gas My 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 Yqa Dimensionless 0.9988 1.0012 1.0065
Dry gas meter calibration factor Y Dimensionless 0.9920 0.9920 0.9920
Average of Y,'s from test run series 1.0022 t 0.0319 - Tm 29
Dry gas meter calibration factor 0.9920 an = V_ Ah M o ( Ahavg) ||
% difference between average Yq,'s and Y -1.03% | | ™1l AH o (Pb + ?‘3"69 d ||

must be within + 5%
( )




THERMOCOUPLE CALIBRATION

BARR
I

Meter In THERMOCOUPLE ID T-C2-1
Cal Date: 1/13/2015
CALIBRATION TECHNICIAN: RBS
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 1/16/2014 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
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: (t 5.4 °F) YES YES YES |

Technician signature /Z&%fgﬁ/
QA signature 7//“,;7_



THERMOCOUPLE CALIBRATION

Meter Out THERMOCOUPLE ID T-C2-O
Cal Date: 1/13/2015
CALIBRATION TECHNICIAN: RBS

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY

Hart Scientific 9103-A s/n A1B289 Report No. B4116012 1/16/2014 Hart Scientific

Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 20 70 150

Reference Deg F (To) 20 70 150

Probe Temp (deg F) 21.0 70.0 150.0

Difference (degrees) 1.0 0.0 0.0

|TC Meets Method 5 Specifications: (+ 5.4 °F) YES YES YES I

A /
e 10 S
Technician signature //,g{ %}};"

QA signature 7
74:/4f/;f



PYROMETER
CALIBRATION
BARR
I

Pyrometer Number: C-2

Pyrometer Reference: CL-3512-A

Date:1-19-15
Technician:RBS

Pyrometer °© F
Reference (°F) Reference (°C) Reading Pass/Fail

1000 538 1002 Pass
950 510 954 Pass
900 482 902 Pass
850 454 853 Pass
800 427 802 Pass
750 399 750 Pass
700 371 702 Pass
650 343 653 Pass
600 316 601 Pass
550 288 551 Pass
500 260 498 Pass
450 232 452 Pass
400 204 397 Pass
350 177 351 Pass
300 149 299 Pass
250 121 253 Pass
200 93 198 Pass
150 67 151 Pass
100 38 96 Pass
50 10 48 Pass
0 -18 -1 Pass
-50 -46 -50 Pass

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

7
Technician signature: g

C
A

QA signature:




BARR
R T i

0-Y4

Pitot Tube Number:

_10 Fr
Function: /M-5 Probe|/ Free

Length:

1. Are face openings perpendicular to tube axis?

E_YES (goto2) I NO (goto 1a)

MErne
T oo

2. Are face openings parallel to longitudinal axis?

YES ( go to 3) 1 NO (go to 2a)

A Gdr Plare

N S
o I T . ;. g |, WA
Vo ____.....:i-..("n"’e

5-Bake Ve

3. Are legs of equal length?

)ﬁ\‘(ES (goto 4)

T i S

] NO (go to 3a)

4. Are center-lines of legs coincident?

JRYES (got05) ] NO (go to 4a)

5. Does this pitot tube pass all of the above criteria?

S-Type Pitot Tube
Geometry Check

—

Inspection Date: /‘ 7- )
Technician:ﬁ ﬁ /7Z

1a. If NO, is angle less than 10-=7

] YES (goto2) ] NO (discontinue use)

2a. IfNO, is angle less than 5=7
[ ] YES (goto3)

—_ =17 =1/
——=anr a0l

£l Y wrvie
. -
B
F sy
o —— =
a0

3a. If NO, is difference less than 1/8 inch?
[] YES {goto4) [] NO (discontinue use)

L

_E._a{\:_ :

4a. If NO, are center-lines of face openings less than 1/32 inch?
[J YES (goto 5) [] NO (discontinue use)

e B =
-~y 2

-

yes [INo

S Technician Signature:

QA Signature:



BARR
I

THERMOCOUPLE CALIBRATION

THERMOCOUPLE ID 10-4
Cal Date: 12/23/2014 Probe
CALIBRATION TECHNICIAN: RBS
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 1/16/2014 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 32 212 400 650 Ambient
Reference Deg F (To) 32 212 400 650 70
Probe Temp (deg F) 35 212 402 654 70
Reference Temp (deg R) deg F + 460 492 672 860 1110 530
Probe Temp (deg R), deg F + 460 495 672 862 1114 530
Difference (degrees) -3 0 -2 -4 0
% Diff Abs. T 0.6% 0.0% 0.2% 0.4% 0.0%
Is difference less than 1.5% at all
measured points? YES
THERMOCOUPLE CALIBRATION
1700
1600
x
o 1500
3 THERMOCOUPLE ID 10-4
wi 1400 Regression R Squared = 0.999966
x
5 1300
|_
<< 1200
o
g 1100
E 1000
|_
W 900
5
@) 800 —— Calibration Curve - Unit Under Test
8 700 Upper Limit of Calibration
5 600 - Lower Limit of Calibration
w Extrapolated Calibration Curve
E 500 >
400 T T T T T T T T T T T T
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:
i f//
Technician signature /%%/ =4

QA signature



S-Type Pitot Tube
Geometry Check

EEy T B
Pitot Tube Number: [0 -C Inspection Date: IVESYIY

Length:  JO L+ Technician:& 4 LJ

Function: @/ Free

1. Are face openings perpendicular to tube axis? 1a. if NO, is angle less than 107

YES (goto 2) ] NO (goto 1a) [ YES(goto2) ] NO (discontinue use)
?::::\L Y I’h‘Ir H [ L1
B, G — = i e
,_‘L‘ 1 _ [] 1 - ]
- ' ) ’ ’
1 1
2. Are face openings parallel to longitudinal axis? 2a. If NO, is angle less than 5=7?
EfYES (goto3) [] NO (go to 2a) ] YES(goto3) [C] NO (discontinue use)

I o= e —;
Hasn L -
Lt } —J TN Neneeaius, Tt T TTTR L=
o — %

_t_ -] Wy ke

w
F-Fade Wi w * e
. - —
»
§ yasan
- ——— [
-

3. Are legs,of equal length? 3a. If NO, is difference less than 1/8 inch?

YES (goto 4) [C] NO (go to 3a) [ YES (goto 4) [] NO (discontinue use)

T 1 S

4, Are center-lines of legs coincident? 4a. If NO, are center-lines of face openings less than 1/32 inch?

YES ( go to 5) [C] NO (go to 4a) [1 YES (goto 5) [] NO (discontinue use)

s ==

5. Does this pitot tube pass all of the above criteria? EK(ES 1 NO

Technician Signature:

QA Signature:




BARR
I

THERMOCOUPLE CALIBRATION

THERMOCOUPLE ID 10-5
Cal Date: 12/23/2014 Probe
CALIBRATION TECHNICIAN: RBS
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 1/16/2014 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 32 212 400 650 Ambient
Reference Deg F (To) 32 212 400 650 70
Probe Temp (deg F) 33 213 398 647 69
Reference Temp (deg R) deg F + 460 492 672 860 1110 530
Probe Temp (deg R), deg F + 460 493 673 858 1107 529
Difference (degrees) -1 -1 2 3 1
% Diff Abs. T 0.2% 0.1% 0.2% 0.3% 0.2%
Is difference less than 1.5% at all
measured points? YES
THERMOCOUPLE CALIBRATION
1700
1600
x
o 1500
3 THERMOCOUPLE ID 10-5
wi 1400 Regression R Squared = 0.999993
x
5 1300
|_
<< 1200
o
g 1100
E 1000
|_
W 900 .
% 4
@) 800 —— Calibration Curve - Unit Under Test
8 700 /:/ Upper Limit of Calibration
5 600 Lower Limit of Calibration
w Extrapolated Calibration Curve
E 500 7
400 T T T T T T T T T T T T
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
CALIBRATION RANGE
-20 1200

YES

If not acceptable, describe corrective action:

P
Technician signature 7%/#%2—3@_
L_-
QA signature /7%__



RN T
Pitot Tube Number: / O’ é

Length: / Q éf‘
Function: ' ! Free

1. Are face openings perpendicular to tube axis?

BLYES (goto 2) [J NO (go to 1a)

Thareemya
P drm

\ a Y-_u
.

H Frcs

Ty ———r

2. Are face openings parallel to longitudinal axis?

S-Type Pitot Tube
Geometry Check

Inspection Date: / 2 —/)h
Technician: /)ﬂé[

1a. If NO, is angle less than 107
1 YES{goto2) [] NO (discontinue use)

. oo SRR o ‘ —

i ]
H - .

2a, IfNO, is angle less than 57

AIYES (goto 3) [ NO (go to 2a) [C]YES(goto3) [C] NO (discontinue use)
A Gt Plare S -ﬁ'
Sl T - G e = R -
ftor = z - T"‘ (eww Bty - T W
LS e _____,!:L._(N\"‘a " =

- —

3. Are legs of equal length? 3a. If NO, is difference less than 1/8 inch?

£ YES (goto 4) [C] NO (go to 3a) [C] YES (goto 4) [ NO (discontinue use)

= ---*n*e—-*-(::_}'“-"

4, Are center-lines of legs coincident?

—~-

4a. If NO, are center-lines of face openings less than 1/32 inch?

1S (go to 5) ] NO (go to 4a) [ YES (goto5) [C] NO (discontinue use)
el —"-]
" - SR —feme Sy =
5. Does this pitot tube pass all of the above criteria? EQ(ES [JNO

77 Technician Signature: &‘
QA Signature: %Zj‘_\




BARR
I

THERMOCOUPLE CALIBRATION

THERMOCOUPLE ID 10-6
Cal Date: 12/23/2014 Probe
CALIBRATION TECHNICIAN: RBS
REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 1/16/2014 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 32 212 400 650 Ambient
Reference Deg F (To) 32 212 400 650 70
Probe Temp (deg F) 34 209 401 654 70
Reference Temp (deg R) deg F + 460 492 672 860 1110 530
Probe Temp (deg R), deg F + 460 494 669 861 1114 530
Difference (degrees) -2 3 -1 -4 0
% Diff Abs. T 0.4% 0.4% 0.1% 0.4% 0.0%
Is difference less than 1.5% at all
measured points? YES
THERMOCOUPLE CALIBRATION
1700
1600
x
o 1500
3 THERMOCOUPLE ID 10-6
wi 1400 Regression R Squared = 0.999906
x
5 1300
|_
<< 1200
o
g 1100
E 1000
|_
W 900
5
@) 800 —— Calibration Curve - Unit Under Test
8 700 Upper Limit of Calibration
5 600 Lower Limit of Calibration
w Extrapolated Calibration Curve
E 500
400 T T T T T T T T T T T T
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:

A
Technician signature /{/%%%

QA signature //
L Tl



THERMOCOUPLE CALIBRATION

Impinger Qutlet THERMOCOUPLE ID TIO-1260
Cal Date: 12/31/2014 Umbilical UM-100-2
CALIBRATION TECHNICIAN: RBS

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY

Hart Scientific 9103-A s/n A1B289 Report No. B4116012 12/27/2013 Hart Scientific

Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 20 70 150

Reference Deg F (To) 20 70 150

Probe Temp (deg F) 21.0 71.0 149.0

Difference (degrees) 1.0 1.0 1.0

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

Technician signature

QA signature

Py 'y //

7/ /,ia



Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota July 7, 2015

Nozzle Calibration
Pellet Indurating Furnace Line 1 (SV021)
Test1

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.213
2 0.212
3 0.214

Average 0.213

Test Date 6/9/2015
Date Measured: 6/9/2015
Technician: MMK2

Signature: /st Histas,



Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota July 7, 2015

Nozzle Calibration
Pellet Indurating Furnace Line 1 (SV022)
Test 2

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.213
2 0.212
3 0.214

Average 0.213

Test Date 6/10/2015
Date Measured: 6/9/2015
Technician: MMK2

Signature et Hidie,



Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota July 24, 2015

Nozzle Calibration
Pellet Indurating Furnace Line 1 (SV023)
Test 3

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.222
2 0.222
3 0.221

Average 0.222

Test Date 6/9/2015
Date Measured: 6/9/2015
Technician: JAR2

Signature: gi“’ﬁ“?



Hibbing Taconite Company Barr Engineering Co.
Hibbing, Minnesota July 24, 2015

Nozzle Calibration
Pellet Indurating Furnace Line 1 (SV024)
Test4

Nozzle Calibration

NozzIeNo. UsedforRuns:l 1 || 3 |

Point Measurement, inches

1 0.222
2 0.222
3 0.221

Average 0.222

Test Date 6/9/2015
Date Measured: 6/10/2015
Technician: JAR2
p

Signature: C,fm /
[

oy



UMBILICAL

CALIBRATION
BARR
—
Umbilical ID: UM-100-2 Date: 12/29/2014
Pyrometer Reference: CL-300-1000F Technician: RMP
TC 1 TC2 TC5

Pyrometer °© F

Pyrometer ° F

Pyrometer ° F

Reference (°F) Reading Pass/Fail |Reference (°F) Reading Pass/Fail |Reference (°F)] Reading | Pass/Fail
1000 999 Pass 500 499 Pass 1000 999 Pass
900 899 Pass 400 399 Pass 900 899 Pass
800 800 Pass 300 300 Pass 800 800 Pass
700 701 Pass 200 201 Pass 700 701 Pass
600 601 Pass 150 152 Pass 600 601 Pass
500 499 Pass 100 101 Pass 500 499 Pass
400 399 Pass 50 51 Pass 400 399 Pass
300 300 Pass TC 3 300 300 Pass
200 200 Pass Pyrometer ° F 200 200 Pass
150 152 Pass Reference (°F) Reading Pass/Fail 150 152 Pass
100 100 Pass 500 499 Pass 100 101 Pass
50 51 Pass 400 399 Pass 50 51 Pass
0 0 Pass 300 300 Pass 0 0 Pass
-50 -48 Pass 200 200 Pass -50 -48 Pass
150 152 Pass
100 101 Pass
50 51 Pass
TC 4
Pyrometer ° F
Reference (°F) Reading Pass/Fail
150 152 Pass
100 101 Pass
50 51 Pass
Pyrometer used: D-16 0 0 Pass
-50 -48 Pass
Pitot Line Leak Check Are all thermocouple leads functioning properly?
Side Press. In H20 |Vac. In. H20] Leak(Y/N) Are pitot lines blocked?
Positive 4.0 4.0 N
Negative 4.0 4.0 N

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

Technician signatu

QA signature:

re: ////,//,,,

(YIN)



BARR
I

THERMOCOUPLE CALIBRATION

Impinger Qutlet THERMOCOUPLE ID TIO-1260
Cal Date: 12/31/2014 Umbilical UM-100-2
CALIBRATION TECHNICIAN: RBS

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY

Hart Scientific 9103-A s/n A1B289 Report No. B4116012 12/27/2013 Hart Scientific

Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 20 70 150

Reference Deg F (To) 20 70 150

Probe Temp (deg F) 21.0 71.0 149.0

Difference (degrees) 1.0 1.0 1.0

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

Technician signature

QA signature

v
e

24 /7
kAt

7/'/

I A



BARR

Umbilical ID:

Pyrometer Reference:

UM-200-3

UMBILICAL

CALIBRATION
Date: 1/2/2015
Technician:  RMP

CL-300-1000F

TC 1 - Stack Temp

TC 2 - Probe Temp

TC5

Pyrometer © F Pyrometer © F Pyrometer © F
Reference (°F) Reading Pass/Fail |Reference (°F)] Reading Pass/Fail |Reference (°F)] Reading Pass/Fail
1000 1000 Pass 500 499 Pass 1000 1000 Pass
900 900 Pass 400 400 Pass 900 900 Pass
800 800 Pass 300 301 Pass 800 800 Pass
700 701 Pass 200 201 Pass 700 701 Pass
600 601 Pass 150 152 Pass 600 601 Pass
500 500 Pass 100 101 Pass 500 500 Pass
400 400 Pass 50 51 Pass 400 400 Pass
300 300 Pass TC 3 Oven Temp 300 301 Pass
200 201 Pass Pyrometer © F 200 201 Pass
150 152 Pass Reference (°F)] Reading Pass/Fail 150 152 Pass
100 101 Pass 500 500 Pass 100 101 Pass
50 51 Pass 400 400 Pass 50 51 Pass
0 0 Pass 300 301 Pass 0 0 Pass
-50 -48 Pass 200 201 Pass -50 -48 Pass
150 152 Pass
100 101 Pass
50 51 Pass
TC 4 - Filter Temp
Pyrometer © F
Reference (°F)] Reading Pass/Fail
150 152 Pass
100 101 Pass
50 52 Pass
0 1 Pass
-50 -47 Pass
Pyrometer used: D-16
Are all thermocouple leads functioning properly?
Are pitot lines blocked?
Pitot Line Leak Check
Side Press. In H20 | Vac. In. H20] Leak(Y/N)
Positive 4.0 4.0 N
Negative 4.0 4.0 N

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

Technician signature: .2

y
/#

(YIN)



BARR
I

THERMOCOUPLE CALIBRATION

Impinger Qutlet THERMOCOUPLE ID TIO-1253
Cal Date: 1/2/2015 Umbilical 200-2
CALIBRATION TECHNICIAN: RBS

REFERENCE STANDARDS TRACEABILITY DATE LABORATORY
Hart Scientific 9103-A s/n A1B289 Report No. B4116012 12/27/2013 Hart Scientific
Hart Scientific 9140 s/n A1B086 Report No. T10-0105-1 12/18/2013 Hart Scientific
Temperature Calibration Points 20 70 150
Reference Deg F (To) 20 70 150
Probe Temp (deg F) 21.0 70.0 150.0
Difference (degrees) 1.0 0.0 0.0
|TC Meets Method 5 Specifications: (+ 2.0 °F) YES YES YES |
" e
s

Technician signature

QA signature

Y At
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AMERICAN GAS GROUP

TOLL GAS & WELDING SUPPLY
3005 NIAGARA LANE NORTH

PLYMOUTH, MN 55447000

Work Order N
Customer Reference N

0

0.
0.

29061356
401700

CERTIFICATE OF ANALYSIS

Specialty Gases of America, inc.
6055 Brent Drive

Toledo, OH 43611

Tel: +1 (419) 720-7732

Fax: +1 {419) 728-2411

10/23/2014

Product Lot/Batch No. 1010XF14
Product Part No. NI 5.5CE-AS

Nitrogen, 5.5 Continuous Emission Monitoring Zero

Analytes

Nitrogen

Oxides of Nitrogen
Sulfur Dioxide
Total Hydrocarbons
Carbon Monoxide
Carbon Dioxide
Oxygen

Water

Analytical Instruments:

Cylinder Style:

Cylinder Pressure @70F:
Cylinder Volume:

Valve Outlet Connection:

Cylinder No(s).

MKS~2031 FTIR~~
Deita F~SF305555~~

Panametrics~MISPE~~

AS

2015 psig
142 ft3

580
EBOO

Analytical

Specification Results

99.9295%
< 0.1 ppm
< 0.1 ppm
< 0.1 ppm
< 0.5 ppm
<1 ppm

<0.5 ppm
<2 ppm

QA Reviewer: /' J ‘a Jonés/

99.9995%
< 0.1 ppm

Analytical Analytical
Principle Accuracy
NIA
+15%

£ 15%

+ 15%

i 15%
+10%
+15%
+10%

'UE!"!"!‘I—'I_Z

Filling Method: Temperature/Pressure
Date of Fill:  10/10/2014
Expiration Date: 10/14/2019

8, EB0048755, EB0048856, EB0048209, EBODKT%, EB0048784

AW

QA Reviewer: Kyle Osbgrne Ly

This analysis of the product described herein was prepared by Specially Gasas of America, Inc. using instrumants whose calibration is certified using Specialty Gases of America, Inc. Reference
Materials. Specially Gases of America, Inc. Reference Materials are prepared either by welghts tracezble fo the Natianal Institute of Standards and Technology (NIST), Measurement Canada or by using

it

NIST Standard Reference Materials whare

Nota: All expressions fer concentration (e.g., % or ppm) are for gas phase, by volume {9.g., spmv) unlass otherwise noted.

Key to Analylical Technigues:

Flame lonizalion with Mathanlzer B Gas Chromatography with Dischange lonfzation G Gas Chromatography Wih Electrolytic Conductivily D Gas Chromelography with Flame lenization
Delectar Detecter Detector iy,
E GzsC jraphy with Flama F F  Gas Chromatography with Hefium lenizaticn Gas Chromatography wilh Methanizer Carbonizer H  Gas Chror hy with Photoianization Dstector "
Dalecior Delecter
t Gas Chromatography wilh Reducfion Gas Analyzer J  Gas Chrematography with Thermal Genduclivity K Binary Gas Analyzer willh Thermal Conductivily L  Infrared - FTIR of NBIR
Delecter Detactor
M Mass Spectrometry - MS or GC/MS N By Difference of Typical Impurities QO Paramagnetic P Specific Water Analyzer
Q  Total Hydrecarbon Analyzer R Wet Chemical $  Delector Tube T  Oder
U Chsmlluminascence V  Gravimstrc W Electralytic CelVElsctrachemical X UV Spsctromelry
Y___ Vendor Analysls
IMPORTANT

The information contained hereln has bean prepared at your requast by psrsonnel within Spectalty Gases of America, Inc.. While we balieve the informatian is accurate within the imits of the analytical

rmelhods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as ta the suitability of the use of the information for any particular purpoge. The
infarmetion is offerad with the understanding that any use of the information is at the sole discretion and sisk of the user. In no event shall liability of Specially Gases of America, Inc. arising out of the use
of the information contained herein excead the fee astablished for providing such information.

Pg.1of 1




SCOTT'MARRIN, INC- PGVP Vendor ID: H12014

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

TO: Barr Engineering Co REPORT DATE: September 9, 2014
Attn: Benjamin Wiltse CUSTOMER PO NO: BAW08182014

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

CYLINDER SIZE: 150A (141 std cu ft)

CYLINDER NUMBER: CC102877 CYLINDER PRESSURE: 2000 psig
CONCENTRATION (v/v) ANALYZER REPLICATE
COMPONENT + EPA UNCERTAINTY REFERENCE STANDARD MAKE, MODEL, S/N, DETECTION ANALYSIS DATA
Carbon dioxide 9.98+0.1% GMIS SRM 1674b Varian Model 3400 8/28/2014
Samp#: 7-H-39  Serial # 10680 9.98 %
Cyl#: CC116770  Cyl#: FF10598  Thermal Conductivity 9.99 %
7.99 +0.08 % 6.944+0.013% Gas Chromotography 9.98 %
Exp: 3/18/2022 Exp: 6/17/2019 LAST CAL DATE: 8/28/2014 x: 9.98 %
Oxygen 10.02 £ 0.08 % GMIS SRM 2658a Varian Model 3800 9/4/2014
Samp#: 72-D-37  Serial # None 10.08 %
Cyl#: CC51181  Cyl#: CAL016820 Thermal Conductivity 9.99 %
10.06 £ 0.05 % 9.918+0.022% Gas Chromotography 10.00 %
Exp: 5/6/2021 Exp: 6/1/2017 LAST CAL DATE: 8/19/2014 x: 10.02%
Nitrogen Balance
CERTIFICATION DATE: August 28, 2014 EPA EXPIRATION DATE: August 29, 2022
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: H12014

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: 65320-01
TO: Barr Engineering Co REPORT DATE: August 13, 2014
Attn: Benjamin Wiltse CUSTOMER PO NO: BAW07172014

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

CYLINDER SIZE: 150A (141 std cu ft)

CYLINDER NUMBER: CC99473 CYLINDER PRESSURE: 2000 psig
CONCENTRATION (v/v) ANALYZER REPLICATE
COMPONENT + EPA UNCERTAINTY REFERENCE STANDARD MAKE, MODEL, S/N, DETECTION ANALYSIS DATA
Carbon dioxide 491 +0.05% GMIS SRM 1674b Varian Model 3400 8/7/2014
Samp#: 7-H-39  Serial # 10680 4.92 %
Cyl#: CC116770  Cyl#: FF10598  Thermal Conductivity 4.91 %
7.99 +0.08 % 6.944+0.013% Gas Chromotography 4.91 %
Exp: 3/18/2022 Exp: 6/17/2019 LAST CAL DATE: 8/7/2014 x: 491 %
Oxygen 22.47 £0.28 % GMIS SRM 2659a Varian Model 3800 8/12/2014
Samp#: 71-D-23  Serial # None 22.55%
Cyl#: CC88824  Cyl#: CAL015788 Thermal Conductivity 22.37 %
24.92+0.25% 20.72+0.043% Gas Chromotography 22.50 %
Exp: 2/25/2021 Exp: 1/1/2016 LAST CAL DATE: 7/16/2014 x: 22.47%
Nitrogen Balance
CERTIFICATION DATE: August 7, 2014 EPA EXPIRATION DATE: August 8, 2022
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.




Field Barometer Calibration
Calibration to PRINCO Mercury Barometer
Barr Engineering Company Edina Field Office

Reference PRINCO Field Barometer
Offset
Observation Station Barometric tolerance +/-
Date Technician Time Pressure ID Time Pressure Condition Remarks 0.10
4/2/15 JAR2 1100 28.96 BA-27 0100 28.94 In Calibration As Found -0.02
7/9/15 JAR2 0900 29.25 BA-27 0900 29.21 In Calibration As Found -0.04




Appendix E

Process Operating Data



Minnesota Pollution
Control Agency

520 Lafayette Road
St.Paul, MM 55155-4194

Facility Information (please print)

Company name: Hibbing Taconite Company
Test date(s): 6/9/15

Air Performance Test Form

Operating Data Summary for Process Sources

Equipment ID No:

SVo021

Equipment and Operating Data

1.

Process equipment description: _Line No 1 Pellet Indurating Furnace Scrubber House 1

2. Were the process and control equipment operated consistent with normal procedures? [XIYes [] No If no, explain
3. Include copy of production records or instrumentation which indicates rate of production or operation of the equipment, i.e.,
units per hour, pounds per hour, pressure, air flow, etc.
4. Date(s) and procedure(s) of last maintenance/cleaning within 6 months:
[1 Remains unchanged from information provided in test plan
1/24/15 Repair nozzles and sprays; 3/2/15 Repair holes in scrubber house, 4/16/15 repair pressure reading; 1/16/15
changeout scrubber house drains; 1/14/15 transmitter calibration; 1/17/15 clean demist panels; 1/24/15 maintenance PM
5. Process rate (amount of raw material or finished product per hour, wet or dry basis) while combusting (list fuel type(s) and
ratios as appropriate):
Process Parameter: list type and units Run 1 Run 2 Run 3 Average
Feed Rate, DLTPH 377 378 377 377
Feed Rate, DSTPH 423 423 422 423
Fuel Input (list units): MCF/hr 102 101 105 103
Heat Input (10° British thermal units/hour) 110 108 113 110

6.

Summarize control equipment operating data documented during testing. Values reported should reflect maximum,

minimum, averages, or as approved in the test plan. (See test plan and approval letter)

Examples of APC equipment and parameters generally monitored. Monitor as in test plan and/or approval letter.

e Scrubber (list type of scrubber): AP (in. w.c.) and feed rate (gpm and psig)

e Baghouse, Cyclone, and Multi-clone: AP (in. w.c.)

e Catalytic Incinerator :(°Fin ,°Fow) and Thermal Incinerator: (°Fiemperature)

e ESP: Number and identity of operating field(s)

APC and parameter monitored Run 1 Run 2 Run 3 Average
Wet Scrubber Pressure Drop Minimum, in. w.c 4.3 4.2 4.2 4.2
Wet Scrubber Pressure Drop Maximum, in. w.c 4.5 4.5 4.4 4.5
Wet Scrubber Pressure Drop Average, in. w.c 4.4 4.3 4.3 4.3
Wet Scrubber Water Flow Rate Minimum, gpm 433 441 440 438
Wet Scrubber Water Flow Rate Maximum, gpm 447 458 460 455
Wet Scrubber Water Flow Rate Average, gpm 441 450 449 447

List pollutant & averaging basis.--should reflect permit Run 1 Run 1 Run 1 Average

Continuous Opacity Monitor(list hourly average):

_Monitor (list averaging basis):
_Monitor (list averaging basis:

Abbreviations: APCz=air pollution control

Ibs.=pounds

gpm.=gallons per minute
psig=pressure per square inch gauge

in. w.c.=inches of water column

AP=pressure drop

Note: This form provides only a summary of the operating conditions during the performance test. Additional and more detailed
records are required to meet the requirements of Minn. R. 7017.2035, subp. 3. This form is to be submitted as part of the
performance test report.
aq-f6-05

5/1/07
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Air Performance Test Form

Operating Data Summary for Process Sources

Minnesota Pollution
Control Agency

520 Lafayette Road
St.Paul, MM 55155-4194

Facility Information (please print)

Company name: Hibbing Taconite Company
6/9/15

Equipment ID No:  SV023

Test date(s):

Equipment and Operating Data

1. Process equipment description: Line No 1 Pellet Indurating Furnace Scrubber House 3

2. Were the process and control equipment operated consistent with normal procedures? [X]Yes [] No If no, explain

3. Include copy of production records or instrumentation which indicates rate of production or operation of the equipment, i.e.,
units per hour, pounds per hour, pressure, air flow, etc.
4. Date(s) and procedure(s) of last maintenance/cleaning within 6 months:

[] Remains unchanged from information provided in test plan

1/24/15 replace spray nozzles; 3/2/15 Repair holes in scrubber house; 1/14/15 transmitter calibration; 1/17/15 clean demist
panels; 1/24/15 maintenance PM; 1/30/15 reline scrubber house

5. Process rate (amount of raw material or finished product per hour, wet or dry basis) while combusting (list fuel type(s) and
ratios as appropriate):

Process Parameter: list type and units Run 1 Run 2 Run 3 Average
Feed Rate, DLTPH 377 378 377 377
Feed Rate, DSTPH 423 423 422 423
Fuel Input (list units): MCF 102 101 105 103
Heat Input (106 British thermal units/hour) 110 108 113 111
6. Summarize control equipment operating data documented during testing. Values reported should reflect maximum,

minimum, averages, or as approved in the test plan. (See test plan and approval letter)

Examples of APC equipment and parameters generally monitored. Monitor as in test plan and/or approval letter.

e Scrubber (list type of scrubber): AP (in. w.c.) and feed rate (gpm and psig) e Baghouse, Cyclone, and Multi-clone: AP (in. w.c.)
e Catalytic Incinerator :(°Fiy ,°Fou) and Thermal Incinerator: (°Fiemperature) * ESP: Number and identity of operating field(s)
APC and parameter monitored Run 1 Run 2 Run 3 Average
Wet Scrubber Pressure Drop Minimum, in. w.c 4.5 4.3 4.3 4.4
Wet Scrubber Pressure Drop Maximum, in. w.c 4.8 4.8 4.7 4.8
Wet Scrubber Pressure Drop Average, in. w.c 4.6 4.6 45 4.6
Wet Scrubber Water Flow Rate Minimum, gpm 441 443 449 444
Wet Scrubber Water Flow Rate Maximum, gpm 445 452 454 450
Wet Scrubber Water Flow Rate Average, gpm 443 448 452 447
List pollutant & averaging basis.--should reflect permit Run 1 Run 1 Run 1 Average
Continuous Opacity Monitor(list hourly average):
Monitor (list averaging basis):
Monitor (list averaging basis:

Abbreviations: APC=air pollution control

Ibs.=pounds

gpm.=gallons per minute

psig=pressure per square inch gauge

in. w.c.=inches of water column

AP=pressure drop

Note: This form provides only a summary of the operating conditions during the performance test. Additional and more detailed
records are required to meet the requirements of Minn. R. 7017.2035, subp. 3. This form is to be submitted as part of the

performance test report.
ag-f6-05
5/1/07

Page 1 of 1



Throughput
wltph > dltph > dstph

Eurnace Stacks Line #1

Minimum Minimum Minimum
Run 1 Run 2 Run 3
Tag ADBI1160 Tag ADBI1160 Tag ADBI1160
Start 6/9/2015 8:25 Start 6/9/2015 11:55 Start 6/9/2015 15:25
End 6/9/2015 10:33 End 6/9/2015 14:20 End 6/9/2015 17:44
09-Jun-15 08:25:00 482.5870667 09-Jun-15 11:55:00 436.9008484 09-Jun-15 15:25:00 462.3166504
09-Jun-15 08:40:00 477.5332031 09-Jun-15 12:10:00 466.3450928 09-Jun-15 15:40:00 470.8313293
09-Jun-15 08:55:00 477.0937195 09-Jun-15 12:25:00 481.8363037 09-Jun-15 15:55:00 469.5861816
09-Jun-15 09:10:00 463.9463501 09-Jun-15 12:40:00 455.2485657 09-Jun-15 16:10:00 480.5179138
09-Jun-15 09:25:00 458.2149658 09-Jun-15 12:55:00 489.2889099 09-Jun-15 16:25:00 482.7701721
09-Jun-15 09:40:00 479.7181166 09-Jun-15 13:10:00 476.12323 09-Jun-15 16:40:00 463.2505188
09-Jun-15 09:55:00 470.5383606 09-Jun-15 13:25:00 469.8242188 09-Jun-15 16:55:00 465.7774658
09-Jun-15 10:10:00 467.3705139 09-Jun-15 13:40:00 472.3328247 09-Jun-15 17:10:00 463.3603821
09-Jun-15 13:55:00 471.8567505 09-Jun-15 17:25:00 460.7785339
Average 472.125287 Average 468.8618605 Average 468.7987942
Maximum Maximum Maximum
Run 1 Run 2 Run 3
Tag ADBI1160 Tag ADBI1160 Tag ADBI1160
Start 6/9/2015 8:25 Start 6/9/2015 11:55 Start 6/9/2015 15:25
End 6/9/2015 10:33 End 6/9/2015 14:20 End 6/9/2015 17:44
09-Jun-15 08:25:00 533.2539063 09-Jun-15 11:55:00 518.4951172 09-Jun-15 15:25:00 517.5795898
09-Jun-15 08:40:00 517.4147949 09-Jun-15 12:10:00 513.2581787 09-Jun-15 15:40:00 526.4421387
09-Jun-15 08:55:00 513.8074951 09-Jun-15 12:25:00 524.8490601 09-Jun-15 15:55:00 524.0801839
09-Jun-15 09:10:00 522.87146 09-Jun-15 12:40:00 514.0638428 09-Jun-15 16:10:00 514.7962646
09-Jun-15 09:25:00 510.9875793 09-Jun-15 12:55:00 542.0981445 09-Jun-15 16:25:00 522.6517334
09-Jun-15 09:40:00 517.4147949 09-Jun-15 13:10:00 515.6752319 09-Jun-15 16:40:00 528.12677
09-Jun-15 09:55:00 513.1117749 09-Jun-15 13:25:00 517.854248 09-Jun-15 16:55:00 514.0089111
09-Jun-15 10:10:00 520.4727173 09-Jun-15 13:40:00 524.4096069 09-Jun-15 17:10:00 501.0995789
09-Jun-15 13:55:00 512.7820435 09-Jun-15 17:25:00 514.0272217
Average 518.6668153 Average 520.3872748 Average 518.0902658
Average Average Average
Run 1 Run 2 Run 3
Tag ADBI1160 Tag ADBI1160 Tag ADBI1160
Start 6/9/2015 8:25 Start 6/9/2015 11:55 Start 6/9/2015 15:25
End 6/9/2015 10:33 End 6/9/2015 14:20 End 6/9/2015 17:44
09-Jun-15 08:25:00 497.3738915 09-Jun-15 11:55:00 493.3926227 09-Jun-15 15:25:00 498.0480319
09-Jun-15 08:40:00 497.5097975 09-Jun-15 12:10:00 492.51338 09-Jun-15 15:40:00 496.937171
09-Jun-15 08:55:00 498.9164406 09-Jun-15 12:25:00 500.9741625 09-Jun-15 15:55:00 495.2896962
09-Jun-15 09:10:00 500.3221872 09-Jun-15 12:40:00 491.5281554 09-Jun-15 16:10:00 496.9643222
09-Jun-15 09:25:00 488.5399428 09-Jun-15 12:55:00 507.6587736 09-Jun-15 16:25:00 497.2249857
09-Jun-15 09:40:00 498.4185886 09-Jun-15 13:10:00 497.7630614 09-Jun-15 16:40:00 501.8763611
09-Jun-15 09:55:00 493.5135419 09-Jun-15 13:25:00 497.3810124 09-Jun-15 16:55:00 491.7038829
09-Jun-15 10:10:00 496.4135775 09-Jun-15 13:40:00 503.5965716 09-Jun-15 17:10:00 486.8667094
09-Jun-15 13:55:00 491.0924138 09-Jun-15 17:25:00 494.3911426
Average 377 ditph Average 378 ditph Average 377 ditph Average 377 ditph

423 dshtp 423 dshtp 422 dshtp 423 dshtp



Furnace Stacks Line #1

North Chamber

Run 1

Tag ADBI1109

Start 6/9/2015 8:25
End 6/9/2015 10:33

09-Jun-15 08:25:00 48.43697646
09-Jun-15 08:40:00 48.43852896
09-Jun-15 08:55:00 48.44008146
09-Jun-15 09:10:00 48.44163396
09-Jun-15 09:25:00 48.44318646
09-Jun-15 09:40:00 48.44473896
09-Jun-15 09:55:00 48.44629146
09-Jun-15 10:10:00 48.44784396

Average 48

South Chamber

Run 1

Tag ADBI1108

Start 6/9/2015 8:25

End 6/9/2015 10:33
09-Jun-15 08:25:00 53.9571908

09-Jun-15 08:40:00 54.32784353
09-Jun-15 08:55:00 53.81839553
09-Jun-15 09:10:00 53.88769046
09-Jun-15 09:25:00 54.54572972
09-Jun-15 09:40:00 54.13071816
09-Jun-15 09:55:00 53.99224056

09-Jun-15 10:10:00 53.0694208
Average 54
Total (MCF/hr) 102
Heat Content
(MMBtu/MCF) 1.077
Heat Input

(MMBtu/hr) 110

Natural Gas Usage

North Chamber

Run 2

Tag ADBI1109

Start 6/9/2015 11:55
End 6/9/2015 14:20

09-Jun-15 11:55:00 48.45871146
09-Jun-15 12:10:00 48.46026396
09-Jun-15 12:25:00 48.46181645
09-Jun-15 12:40:00 48.46336895
09-Jun-15 12:55:00 48.46492145
09-Jun-15 13:10:00 48.46647395
09-Jun-15 13:25:00 48.46802645
09-Jun-15 13:40:00 48.46957895
09-Jun-15 13:55:00 48.47113145

Average 48

South Chamber

Run 2

Tag ADBI1108

Start 6/9/2015 11:55
End 6/9/2015 14:20

09-Jun-15 11:55:00 52.39456119
09-Jun-15 12:10:00 52.30468673
09-Jun-15 12:25:00 52.2355098
09-Jun-15 12:40:00 53.03541373
09-Jun-15 12:55:00 51.30850124
09-Jun-15 13:10:00 50.53954478
09-Jun-15 13:25:00 51.92993931
09-Jun-15 13:40:00 53.21850808
09-Jun-15 13:55:00 52.53417463

Average 52
Total (MCF/hr) 101
Heat Content

(MMBtu/MCF) 1.077
Heat Input

(MMBtu/hr) 108

Line 1 Furnace
Natural Gas Usage

North Chamber

Run 3

Tag ADBI1109

Start 6/9/2015 15:25
End 6/9/2015 17:44

09-Jun-15 15:25:00 53.43619136
09-Jun-15 15:40:00 56.8783981
09-Jun-15 15:55:00 58.59066462
09-Jun-15 16:10:00 58.96890648
09-Jun-15 16:25:00 59.20528722
09-Jun-15 16:40:00 58.67317724
09-Jun-15 16:55:00 59.02964653
09-Jun-15 17:10:00 59.27326495
09-Jun-15 17:25:00 59.11016406

Average 58 Total Average 52

South Chamber

Run 3

Tag ADBI1108

Start 6/9/2015 15:25
End 6/9/2015 17:44

09-Jun-15 15:25:00 49.29652185
09-Jun-15 15:40:00 49.14879971
09-Jun-15 15:55:00 48.32625863
09-Jun-15 16:10:00 46.94470848
09-Jun-15 16:25:00 45.92834709
09-Jun-15 16:40:00 44.34855012
09-Jun-15 16:55:00 44.32832221
09-Jun-15 17:10:00 46.54410995
09-Jun-15 17:25:00 46.24640025

Average 47 Total Average 51

Total (MCF/hr) 105 Total (MCF/hr) 103

Heat Content Heat Content

(MMBtu/MCF) 1.077 (MMBtu/MCF) 1.08
Heat Input Heat Input
(MMBtu/hr) 113 (MMBtu/hr) 111



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Maximum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Average
Run 1
Tag
Start
End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

ADBI1709
6/9/2015 8:25
6/9/2015 10:33

4.311169624
4.339208603
4.425898552
4.266810427
4.193007469
4.360666275
4.222476482
4.021915913

4.3

ADBI1709
6/9/2015 8:25
6/9/2015 10:33

4.548638344
4.491485917
4.629892349
4.515581653
4.464808941
4.528610706
4.693694115
4.507963946

4.5

ADBI1709
6/9/2015 8:25
6/9/2015 10:33

4.436342942
4.414767194
4.535413859
4.388081936
4.342218974
4.428763029
4.482315743
4.313611563

4.4

Sv021

Minimum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Maximum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Average
Run 2
Tag
Start
End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Pressure Drop - Inches of Water Column

ADBI1709
6/9/2015 11:55
6/9/2015 14:20

4.144146544
4.073700905
4.36321434
4.221045971
4.143225193
4.221045971
4.320897102
4.343500137
4.273117065
4.2

ADBI1709
6/9/2015 11:55
6/9/2015 14:20

4.395571232
4.374685287
4.371824265
4.36321434
4.523174763
4.626173019
4.541874209
4.487411499
4.457450684
4.5

ADBI1709
6/9/2015 11:55
6/9/2015 14:20

4.301581602
4.263442259
4.370353571
4.288417844
4.337008098
4.395131518
4.369321999
4.40816788
4.382797776
4.3

Minimum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Maximum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Average
Run 3
Tag
Start
End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

ADBI1709
6/9/2015 15:25
6/9/2015 17:44

4.225337505
4.166113853
4.073700905
4.132412722

4.12090826
4.151763747
4.139219761
4.367562503
4.154383183

4.2 Total Average

ADBI1709
6/9/2015 15:25
6/9/2015 17:44

4.407708097
4.514556943
4.528324604
4.521744251
4.410448551
4.380693436
4.398596129
4.451933861
4.367562503
4.4 Total Average

ADBI1709
6/9/2015 15:25
6/9/2015 17:44

4.280892392
4.377924137
4.259700719

4.31332688
4.289621772
4.266248081
4.237575075
4.420352762
4.248215616

4.3 Total Average

4.4



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Maximum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Average
Run 1
Tag
Start
End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

ADBI1715
6/9/2015 8:25
6/9/2015 10:33

4.593556881

4.58726263
4.456798077
4.535763264
4.400434971
4.573815346
4.261672974
4.314562755

4.5

ADBI1715
6/9/2015 8:25
6/9/2015 10:33

4.907416344
4.911135674
4.714866161
4.893396854
4.854485989
4.703543904
4.708858013
4.797817018

4.8

ADBI1715
6/9/2015 8:25
6/9/2015 10:33

4.743170684
4.714821996
4.610387959
4.694851479
4.616618184
4.602828515

4.53219721
4.602261369

4.6

SV023

Minimum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Maximum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Average
Run 2
Tag
Start
End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Pressure Drop - Inches of Water Column

ADBI1715
6/9/2015 11:55
6/9/2015 14:20

4.26996994
4.315780522
4.428513926
4.364671707
4.323758125
4.378976822
4.386531456
4.381837845
4.299438953

4.3

ADBI1715
6/9/2015 11:55
6/9/2015 14:20

4.924010277
4.752918243
4.730888367
4.772348414
4.949759483
4.691691399
4.406443119
4.731645219
4.888819218

4.8

ADBI1715
6/9/2015 11:55
6/9/2015 14:20

4.613294591
4.613949693
4.63612252
4.52156263
4.569822776
4.568896281
4.3986114
4.448833081
4.618388871
4.6

Minimum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Maximum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Average
Run 3
Tag
Start
End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

ADBI1715
6/9/2015 15:25
6/9/2015 17:44

4.158043792
4.078278542
4.277409077
4.360952377
4.246795654
4.266249295
4.474536419
4.190146446
4.449931145

4.3 Total Average

ADBI1715
6/9/2015 15:25
6/9/2015 17:44

4.707427502
5.075932503

4.65993309
4.562657356
4.542467354
4.701419353
4.701297967
4.602712154
4.782673359

4.7 Total Average

ADBI1715
6/9/2015 15:25
6/9/2015 17:44

4.531216638

4.62457268
4.460474151
4.451911458
4.407480485
4.408874039

4.60843062
4.375294222
4.592928432

4.5 Total Average

4.6



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Maximum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Average
Run 1
Tag
Start
End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

ADBI1711
6/9/2015 8:25
6/9/2015 10:33

431.5561523
435.2814636
438.6491699
436.3544006
432.3309937
422.6451111
430.3044434
433.6928116

433

ADBI1711
6/9/2015 8:25
6/9/2015 10:33

443.1661601
444.5203247
449.4675903
443.3095024
451.0029741
452.8651428
453.1333618
441.6592407

447

ADBI1711
6/9/2015 8:25
6/9/2015 10:33

438.2185076
440.9238413
443.1314772
438.6288876
443.0437433
440.5976071
443.8219211
438.3726302

441

Sv021

Minimum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Maximum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Average
Run 2
Tag
Start
End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Water Flow - Gpm

ADBI1711
6/9/2015 11:55
6/9/2015 14:20

442.6976948
440.6161499
449.3639143
449.318573
449.9146423
437.2782593
431.4369202
436.3245879
435.6092834
441

ADBI1711
6/9/2015 11:55
6/9/2015 14:20

461.5675354
452.7459412
452.101031
462.0443726
458.2533738
451.9691546
454.5638733
469.8824768
461.8011773
458

ADBI1711
6/9/2015 11:55
6/9/2015 14:20

453.3744994
447.3711286
450.8460304
454.5924657
452.8924006
443.1691957
443.1761672
450.1936891
450.0624454

450

Minimum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Maximum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Average
Run 3
Tag
Start
End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

ADBI1711
6/9/2015 15:25
6/9/2015 17:44

436.0265808
441.4481351
443.8418287
436.3544006
436.7120056
438.2319336

445.294335
442.2255554
437.1888428

440 Total Average

ADBI1711
6/9/2015 15:25
6/9/2015 17:44

451.6432495
450.4212646
467.6473083
464.3549574
466.2167664
453.0439453
470.1506958
455.2791748

460.523312

460 Total Average

ADBI1711
6/9/2015 15:25
6/9/2015 17:44

445.6359409
445.9523244
454.562855
450.0504261
450.59272
446.8401786
455.8079824
448.1191512
445.0435631
449 Total Average

438

455

447



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Maximum
Run 1
Tag

Start

End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

Average
Run 1
Tag
Start
End

09-Jun-15 08:25:00
09-Jun-15 08:40:00
09-Jun-15 08:55:00
09-Jun-15 09:10:00
09-Jun-15 09:25:00
09-Jun-15 09:40:00
09-Jun-15 09:55:00
09-Jun-15 10:10:00

Average

ADBI1717
6/9/2015 8:25
6/9/2015 10:33

438.6193542
439.9306946
441.0036011
441.0800942
4429123863
441.7188416
441.7095713
437.9935303

441

ADBI1717
6/9/2015 8:25
6/9/2015 10:33

440.8511694
443.7823833
445.5336609
447.0987215
447.8582458
445.7124634

444.401123
441.7095713

445

ADBI1717

6/9/2015 8:25
6/9/2015 10:33

439.3807629
441.4356978
443.6701454
444.7957732
446.5759796
443.7723855
443.1955019
439.6654254

443

Sv023

Minimum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Maximum
Run 2
Tag

Start

End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Average
Run 2
Tag
Start
End

09-Jun-15 11:55:00
09-Jun-15 12:10:00
09-Jun-15 12:25:00
09-Jun-15 12:40:00
09-Jun-15 12:55:00
09-Jun-15 13:10:00
09-Jun-15 13:25:00
09-Jun-15 13:40:00
09-Jun-15 13:55:00
Average

Water Flow - Gpm

ADBI1717
6/9/2015 11:55
6/9/2015 14:20

451.0347192
439.6624756
447.9929879
450.1619401
439.4836731
448.5172033
442.6129761
437.1129662
432.0329895

443

ADBI1717
6/9/2015 11:55
6/9/2015 14:20

458.4382324
451.4840734
451.8816528
454.5936584
450.1619401
451.9114685
449.1276877
442.8514099
454.6619178

452

ADBI1717
6/9/2015 11:55
6/9/2015 14:20

454.8235721
444.7563996
450.9295744
452.1697926
444.4380642
450.3831589
446.7019982
441.7588471
442.0818032

448

Minimum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Maximum
Run 3
Tag

Start

End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

Average
Run 3
Tag
Start
End

09-Jun-15 15:25:00
09-Jun-15 15:40:00
09-Jun-15 15:55:00
09-Jun-15 16:10:00
09-Jun-15 16:25:00
09-Jun-15 16:40:00
09-Jun-15 16:55:00
09-Jun-15 17:10:00
09-Jun-15 17:25:00
Average

ADBI1717
6/9/2015 15:25
6/9/2015 17:44

447.5702801
451.5835571
449.0269744
448.3052673
445.20578
446.2833998
446.2489014
451.553772
451.2259216

449 Total Average

ADBI1717
6/9/2015 15:25
6/9/2015 17:44

454.1168213
456.3724801
458.3190308

452.000885
449.0801697
454.5042725
453.5505981
454.1590837
455.1897583

454 Total Average

ADBI1717
6/9/2015 15:25
6/9/2015 17:44

451.7530137
453.4019597
454.4395101
450.0829037
447.8151892
451.2947678
449.2711456
452.6283247
452.8545637
452 Total Average

444

450

447



§ Minfiexats Follliion Air Performance Test Form

Control Agency _
520 Lafayette Road Operating Data Summary for Process Sources

St.Paul, MM 55155-4194

Facility Information (please print)

Company name: Hibbing Taconite Company Equipment ID No: SV022
Test date(s): 6/10/15

Equipment and Operating Data

1. Process equipment description: Line No 1 Pellet Indurating Furnace Scrubber House 2

2. Were the process and control equipment operated consistent with normal procedures? [X]Yes [] No If no, explain

3. Include copy of production records or instrumentation which indicates rate of production or operation of the equipment, i.e.,
units per hour, pounds per hour, pressure, air flow, etc.
4. Date(s) and procedure(s) of last maintenance/cleaning within 6 months:

[] Remains unchanged from information provided in test plan

1/30/15 Changeout demist panels; 1/24/15 replace spray nozzles; 3/2/15 Repair holes in scrubber house; 1/14/15
transmitter calibration; 1/17/15 clean demist panels; 1/24/15 maintenance PM

5. Process rate (amount of raw material or finished product per hour, wet or dry basis) while combusting (list fuel type(s) and
ratios as appropriate):
Process Parameter: list type and units Run 1 Run 2 Run 3 Average
Feed Rate, DLTPH 388 390 391 390
Feed Rate, DSTPH 435 437 438 436
Fuel Input (list units): MCF/hr 109 109 108 108
Heat Input (106 British thermal units/hour) 118 117 116 117
6. Summarize control equipment operating data documented during testing. Values reported should reflect maximum,

minimum, averages, or as approved in the test plan. (See test plan and approval letter)

Examples of APC equipment and parameters generally monitored. Monitor as in test plan and/or approval letter.

e Scrubber (list type of scrubber): AP (in. w.c.) and feed rate (gpm and psig) e Baghouse, Cyclone, and Multi-clone: AP (in. w.c.)
e Catalytic Incinerator :(°Fiy ,°Fou) and Thermal Incinerator: (°Fiemperature) * ESP: Number and identity of operating field(s)
APC and parameter monitored Run 1 Run 2 Run 3 Average
Wet Scrubber Pressure Drop Minimum, in. w.c 5.5 5.6 5.6 5.6
Wet Scrubber Pressure Drop Maximum, in. w.c 5.7 5.7 5.8 5.7
Wet Scrubber Pressure Drop Average, in. w.c 5.7 5.7 5.7 5.7
Wet Scrubber Water Flow Rate Minimum, gpm 480 481 479 480
Wet Scrubber Water Flow Rate Maximum, gpm 484 484 482 483
Wet Scrubber Water Flow Rate Average, gpm 482 482 480 481
List pollutant & averaging basis.--should reflect permit Run 1 Run 1 Run 1 Average
Continuous Opacity Monitor(list hourly average):
Monitor (list averaging basis):
Monitor (list averaging basis:

Abbreviations: APC-=air pollution control gpm.=gallons per minute in. w.c.=inches of water column
Ibs.=pounds psig=pressure per square inch gauge AP=pressure drop

Note: This form provides only a summary of the operating conditions during the performance test. Additional and more detailed
records are required to meet the requirements of Minn. R. 7017.2035, subp. 3. This form is to be submitted as part of the
performance test report.

ag-f6-05
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Control Agency

520 Lafayette Road
St.Paul, MM 55155-4194

§ Minfiexats Follliion Air Performance Test Form

Operating Data Summary for Process Sources

Facility Information (please print)

Company name: Hibbing Taconite Company Equipment ID No: SV024
Test date(s): 6/10/15

Equipment and Operating Data

1. Process equipment description: Line No 1 Pellet Indurating Furnace Scrubber House 4

2. Were the process and control equipment operated consistent with normal procedures? [X]Yes [] No If no, explain

3. Include copy of production records or instrumentation which indicates rate of production or operation of the equipment, i.e.,
units per hour, pounds per hour, pressure, air flow, etc.
4. Date(s) and procedure(s) of last maintenance/cleaning within 6 months:

[] Remains unchanged from information provided in test plan

1/24/15 replace spray nozzles; 3/9/15 Repair holes in scrubber house walls and floor; 1/14/15 transmitter calibration;
1/17/15 clean demist panels; 1/24/15 maintenance PM; 1/30/15 replace demist panels; 1/30/15 reline scrubber house

5. Process rate (amount of raw material or finished product per hour, wet or dry basis) while combusting (list fuel type(s) and
ratios as appropriate):

Process Parameter: list type and units Run 1 Run 2 Run 3 Average
Feed Rate, DLTPH 388 390 391 390
Feed Rate, DSTPH 435 437 438 436
Fuel Input (list units): MCF/hr 109 109 108 108
Heat Input (106 British thermal units/hour) 118 117 116 117
6. Summarize control equipment operating data documented during testing. Values reported should reflect maximum,

minimum, averages, or as approved in the test plan. (See test plan and approval letter)

Examples of APC equipment and parameters generally monitored. Monitor as in test plan and/or approval letter.

e Scrubber (list type of scrubber): AP (in. w.c.) and feed rate (gpm and psig) e Baghouse, Cyclone, and Multi-clone: AP (in. w.c.)
e Catalytic Incinerator :(°Fiy ,°Fou) and Thermal Incinerator: (°Fiemperature) * ESP: Number and identity of operating field(s)
APC and parameter monitored Run 1 Run 2 Run 3 Average
Wet Scrubber Pressure Drop Minimum, in. w.c 4.3 4.2 4.2 4.2
Wet Scrubber Pressure Drop Maximum, in. w.c 4.5 4.4 4.4 4.4
Wet Scrubber Pressure Drop Average, in. w.c 4.4 4.3 4.3 4.3
Wet Scrubber Water Flow Rate Minimum, gpm 460 459 453 457
Wet Scrubber Water Flow Rate Maximum, gpm 474 474 468 472
Wet Scrubber Water Flow Rate Average, gpm 466 466 461 464
List pollutant & averaging basis.--should reflect permit Run 1 Run 1 Run 1 Average
Continuous Opacity Monitor(list hourly average):
Monitor (list averaging basis):
Monitor (list averaging basis:

Abbreviations: APC-=air pollution control gpm.=gallons per minute in. w.c.=inches of water column
Ibs.=pounds psig=pressure per square inch gauge AP=pressure drop

Note: This form provides only a summary of the operating conditions during the performance test. Additional and more detailed
records are required to meet the requirements of Minn. R. 7017.2035, subp. 3. This form is to be submitted as part of the
performance test report.
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Eurnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Maximum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Average
Run 1
Tag
Start
End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00

10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

ADBI1160
6/10/2015 8:25
6/10/2015 9:46

471.4172668
492.8962097
497.9134521
487.6043091
479.6572876

458.4346924
468.1029663
488.6480408

480.5842781

ADBI1160
6/10/2015 8:25
6/10/2015 9:46

553.1580811
535.4695435
541.3657227
540.8163452
545.2293701

515.7484741
542.6291504
541.9699707

539.5483322

ADBI1160
6/10/2015 8:25
6/10/2015 9:46

515.5512394
511.2180477
518.2742397
507.1612565
515.7010527

490.3436907
505.5284825
520.2935256

388 ditph
435 dshtp

6/10/2015 13:28
6/10/2015 14:21

Minimum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Maximum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Average
Run 2
Tag
Start
End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

ADBI1160
6/10/2015 15:10
6/10/2015 17:19

465.7774658
483.4293518
484.1801147
482.8617249
467.5170288
482.9898987
480.9573669

474.768219

477.8101463

ADBI1160
6/10/2015 15:10
6/10/2015 17:19

547.9577026
527.7911561

547.701355
549.8254395
539.3331909
538.7105713
530.3607178
534.9018555

539.5727486

ADBI1160
6/10/2015 15:10
6/10/2015 17:19

507.8217637
512.7520243
515.3306789
522.6298731
511.7631208
513.0932885
510.6471786
511.0546791

wltph > dltph > dstph

390 ditph
437 dshtp

Minimum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Maximum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Average
Run 3
Tag
Start
End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

ADBI1160
6/10/2015 17:55
6/10/2015 20:03

490.4855366
469.3664246

480.591156
474.2738037
492.5299988
487.9155884
477.2585144
500.3671265

484.0985186

ADBI1160
6/10/2015 17:55
6/10/2015 20:03

548.0675659
554.9158936
549.6240234
542.7939453
538.5138248
547.7929077
551.7297974

537.227417

546.3331719

ADBI1160
6/10/2015 17:55
6/10/2015 20:03

526.4325704
508.6415432
520.1861384
504.2194163
512.2103947
518.5857229
507.3853242
519.2881918

391 ditph
438 dshtp

Average

390 ditph
436 dshtp



Furnace Stacks Line #1

North Chamber

Run 1

Tag ADBI1109

Start 6/10/2015 8:25

End 6/10/2015 9:46
10-Jun-15 08:25:00 59.26773755
10-Jun-15 08:40:00 59.25023813
10-Jun-15 08:55:00 59.23273871
10-Jun-15 09:10:00 59.21523929
10-Jun-15 09:25:00 59.19773986
10-Jun-15 13:28:00 62.1088224
10-Jun-15 13:43:00 61.86052965
10-Jun-15 13:58:00 62.17073369

Average 60

South Chamber

Run 1

Tag ADBI1108

Start 6/10/2015 8:25

End 6/10/2015 9:46
10-Jun-15 08:25:00 46.23238683
10-Jun-15 08:40:00 46.78101233
10-Jun-15 08:55:00 47.11829182
10-Jun-15 09:10:00 46.95331266
10-Jun-15 09:25:00 46.45531115
10-Jun-15 13:28:00 52.72056362
10-Jun-15 13:43:00 51.64967592
10-Jun-15 13:58:00 50.45117436

Average 49

Total (MCF/hr) 109

Heat Content

(MMBtu/MCF) 1.08

Heat Input

(MMBtu/hr) 118

Natural Gas Usage

6/10/2015 13:28 Start
6/10/2015 14:21 End

6/10/2015 13:28 Start
6/10/2015 14:21 End

Line 1 Furnace
Natural Gas Usage

North Chamber

Run 2

Tag ADBI1109

6/10/2015 15:10
6/10/2015 17:19

10-Jun-15 15:10:00 60.96903276
10-Jun-15 15:25:00 60.8879675
10-Jun-15 15:40:00 60.80664232
10-Jun-15 15:55:00 60.6988409
10-Jun-15 16:10:00 60.57339041
10-Jun-15 16:25:00 60.44793992
10-Jun-15 16:40:00 60.32248943
10-Jun-15 16:55:00 60.19703894
Average 61

South Chamber

Run 2

Tag ADBI1108

6/10/2015 15:10
6/10/2015 17:19

10-Jun-15 15:10:00 48.78706802
10-Jun-15 15:25:00 48.71434731
10-Jun-15 15:40:00 49.14667492
10-Jun-15 15:55:00 47.78274766
10-Jun-15 16:10:00 47.76175326
10-Jun-15 16:25:00 47.987091
10-Jun-15 16:40:00 46.84593877
10-Jun-15 16:55:00 47.11105458

Average 48

Total (MCF/hr) 109

Heat Content

(MMBtu/MCF) 1.08

Heat Input

(MMBtu/hr) 117

North Chamber
Run 3

Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

South Chamber
Run 3

Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Total (MCF/hr)

Heat Content
(MMBtu/MCF)

Heat Input
(MMBtu/hr)

ADBI1109
6/10/2015 17:55
6/10/2015 20:03

60.25676239
60.29198496
60.23402189
60.16131519
60.17509294
60.24121514
60.30733734
60.37345955

60 Total Average 60

ADBI1108
6/10/2015 17:55
6/10/2015 20:03

48.36469539
47.98213178
47.44671858
47.24108656
47.34840021
47.05917763

46.7236246
46.79731008
47 Total Average 48
108 Total (MCF/hr) 108
Heat Content
1.08 (MMBtu/MCF) 1.08
Heat Input

116 (MMBtu/hr) 117



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Maximum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Average
Run 1
Tag
Start
End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

ADBI1712
6/10/2015 8:25
6/10/2015 9:46

5.60465765
5.603227139
5.566033363
5.640421391
5.610927747

5.173780918
5.526298468
5.618480334

5.5

ADBI1712
6/10/2015 8:25
6/10/2015 9:46

5.755149841
5.82438755
5.819634167
5.789768696
5.76115799

5.526298468
5.692206383
5.820668221

5.7

ADBI1712
6/10/2015 8:25
6/10/2015 9:46

5.66678618
5.688426631
5.716798107
5.754176033
5.703075461

5.343766427
5.612996618
5.74894699

5.7

SV022

Minimum

Run 2

Tag
6/10/2015 13:28 Start
6/10/2015 14:21 End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Maximum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Average
Run 2
Tag
Start
End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Pressure Drop - Inches of Water Column

ADBI1712
6/10/2015 15:10
6/10/2015 17:19

5.671725364
5.559166908
5.650721073
5.640135288

5.61874644
5.509384632
5.522545338
5.596883167

5.6

ADBI1712
6/10/2015 15:10
6/10/2015 17:19

5.802643299
5.705367088
5.698500633
5.742343584
5.758010864
5.773460388
5.717049025
5.638906609

5.7

ADBI1712
6/10/2015 15:10
6/10/2015 17:19

5.769303387
5.645113164

5.67471323
5.678032683
5.701092038
5.675084793
5.623399884
5.610945455

5.7

Minimum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Maximum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Average
Run 3
Tag
Start
End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

ADBI1712
6/10/2015 17:55
6/10/2015 20:03

5.540963158
5.508526325

5.48506546
5.549153328
5.585881471
5.630121708
5.632124424
5.667887688

5.6 Total Average

ADBI1712
6/10/2015 17:55
6/10/2015 20:03

5.726539135
5.746852398
5.760871887
5.828679085
5.727683544
5.729114056
5.720530987
5.776013755

5.8 Total Average

ADBI1712
6/10/2015 17:55
6/10/2015 20:03

5.654890866
5.633421883
5.667745662
5.699034188
5.665425503
5.677720696

5.67276335
5.722477494

5.7 Total Average

5.6

5.7

5.7



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Maximum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Average
Run 1
Tag
Start
End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

ADBI1718
6/10/2015 8:25
6/10/2015 9:46

4.358663559
4.421892643
4.341127257
4.231917858
4.252803802

4.152952671
4.288563009
4.314602852

43

ADBI1718
6/10/2015 8:25
6/10/2015 9:46

4.524319172
4.569523811
4.485819208
4.608148575
4.642194748

4.342069626
4.41159296
4.474536419

4.5

ADBI1718
6/10/2015 8:25
6/10/2015 9:46

4.443572888
4.486386195
4.407172871
4.361900178
4.452164498

4.258579509
4.373101347
4.381564574

4.4

Sv024

Minimum

Run 2

Tag
6/10/2015 13:28 Start
6/10/2015 14:21 End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Maximum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Average
Run 2
Tag
Start
End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Pressure Drop - Inches of Water Column

ADBI1718
6/10/2015 15:10
6/10/2015 17:19

4.183566093
4.251519068
4.254520416
4.080853462
4.189860344
4.229915142
4.273403168
4.206454277

4.2

ADBI1718
6/10/2015 15:10
6/10/2015 17:19

4.277108374
4.344072342
4.365243912
4.540913105
4.396429539
4.402151585
4.453936577
4.414453983

4.4

ADBI1718
6/10/2015 15:10
6/10/2015 17:19

4.229367744
4.316857599
4.33020643
4.32846578
4.298044915
4.29112382
4.34317877
4.330005755

43

Minimum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Maximum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Average
Run 3
Tag
Start
End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

ADBI1718
6/10/2015 17:55
6/10/2015 20:03

4.164111137

4.32017319
4.118522478
4.028496265
4.189288139
4.190718651
4.262817383
4.248512268

4.2 Total Average

ADBI1718
6/10/2015 17:55
6/10/2015 20:03

4.386701584
4.539482594
4.353670589
4.479114056
4.429869763
4.349478712
4.380121231
4.490558624

4.4 Total Average

ADBI1718
6/10/2015 17:55
6/10/2015 20:03

4.279048386
4.442868863
4.260997776
4.262899903
4.301577407
4.263556024

4.32852929
4.344301237

4.3 Total Average

4.2

4.4

43



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Maximum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Average
Run 1
Tag
Start
End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

ADBI1714
6/10/2015 8:25
6/10/2015 9:46

480.5947833
478.1378784
481.8449443
479.9558716
480.3494816

473.2501831
483.3808691
479.6279907

480

ADBI1714
6/10/2015 8:25
6/10/2015 9:46

483.7825656
484.2575336
484.5752563
481.8449443
483.1149292

485.0520935
484.998667
483.3808691

484

ADBI1714
6/10/2015 8:25
6/10/2015 9:46

482.6090532
480.3756017
483.8047628
480.2957009
481.7383102

477.7467828
483.936465
481.6033155

482

SV022

Minimum

Run 2

Tag
6/10/2015 13:28 Start
6/10/2015 14:21 End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Maximum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Average
Run 2
Tag
Start
End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Water Flow - Gpm

ADBI1714
6/10/2015 15:10
6/10/2015 17:19

485.3282507
475.8132629
482.7942263
481.6292056
478.7935181
481.4934962
480.1351558
478.4794794

481

ADBI1714
6/10/2015 15:10
6/10/2015 17:19

487.7045898
485.8776656
485.1712952
482.7942263
481.6292056
484.7242737

482.9094
480.1351558

484

ADBI1714
6/10/2015 15:10
6/10/2015 17:19

486.7561648
480.6098857
483.8078969
482.2938487
480.2038717
483.4484517
481.3340034
479.5551893

482

Minimum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Maximum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Average
Run 3
Tag
Start
End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

ADBI1714
6/10/2015 17:55
6/10/2015 20:03

479.8238825
477.7143357
477.6610413
477.8398438
480.0452576
479.0934722
478.1378784

481.099293

479 Total Average

ADBI1714
6/10/2015 17:55
6/10/2015 20:03

483.7407837
481.3088332
480.1942749
481.4161682

481.391429
482.0420227

481.099293
482.3698425

482 Total Average

ADBI1714
6/10/2015 17:55
6/10/2015 20:03

481.9537741
478.9593464
479.1013976
479.2740822
480.6630231
480.8898782
479.4753691
481.9415289

480 Total Average

480

483

481



Furnace Stacks Line #1

Minimum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Maximum
Run 1
Tag

Start

End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

Average
Run 1
Tag
Start
End

10-Jun-15 08:25:00
10-Jun-15 08:40:00
10-Jun-15 08:55:00
10-Jun-15 09:10:00
10-Jun-15 09:25:00

10-Jun-15 13:28:00
10-Jun-15 13:43:00
10-Jun-15 13:58:00

Average

ADBI1720
6/10/2015 8:25
6/10/2015 9:46

462.6702271
462.9086304
461.0012817
457.2759094

451.285553

463.6914503
461.0012817
460.4193141

460

ADBI1720
6/10/2015 8:25
6/10/2015 9:46

476.7073669
473.1905823
471.3050116
470.3891602
471.3726501

477.9292603
477.1544189
476.5083566

474

ADBI1720
6/10/2015 8:25
6/10/2015 9:46

468.7270616
465.5987589
463.7569748
464.0781632
461.1835718

470.0284282
468.2580746
469.5967602

466

sv024

Minimum

Run 2

Tag
6/10/2015 13:28 Start
6/10/2015 14:21 End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Maximum
Run 2
Tag

Start

End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Average
Run 2
Tag
Start
End

10-Jun-15 15:10:00
10-Jun-15 15:25:00
10-Jun-15 15:40:00
10-Jun-15 15:55:00
10-Jun-15 16:10:00
10-Jun-15 16:25:00
10-Jun-15 16:40:00
10-Jun-15 16:55:00

Average

Water Flow - Gpm

ADBI1720
6/10/2015 15:10
6/10/2015 17:19

464.0411072
460.9714355
457.3653259
459.1828166
465.1470158
451.4345398
455.7858579
457.6037598

459

ADBI1720
6/10/2015 15:10
6/10/2015 17:19

471.0448303
467.2896729
471.0746155

478.374196
480.5220947
466.8426208
480.5220947
473.2801992

474

ADBI1720
6/10/2015 15:10
6/10/2015 17:19

467.3601997
464.7079323
463.5364964
464.7681795
472.5240904
460.2317169
469.4288587
462.2044849

466

Minimum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Maximum
Run 3
Tag

Start

End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

Average
Run 3
Tag
Start
End

10-Jun-15 17:55:00
10-Jun-15 18:10:00
10-Jun-15 18:25:00
10-Jun-15 18:40:00
10-Jun-15 18:55:00
10-Jun-15 19:10:00
10-Jun-15 19:25:00
10-Jun-15 19:40:00

Average

ADBI1720
6/10/2015 17:55
6/10/2015 20:03

450.4510803
451.1365356
456.4116516

447.351593
458.5831868
455.9646301
453.2525635
454.0322887

453 Total Average

ADBI1720
6/10/2015 17:55
6/10/2015 20:03

471.253418
464.1604004
471.4620361
462.1113819
476.5583191
471.6241015
461.6910815

468.75

468 Total Average

ADBI1720
6/10/2015 17:55
6/10/2015 20:03

458.9400152

459.139568
462.9128956
452.6353959
467.9804729
461.5719653
457.2918543
463.6295245

461 Total Average

457

472

464



Appendix F

Stack Test Plan



Ryan Pantzke

From: Severin, Marc (MPCA) <marc.severin@state.mn.us>

Sent: Thursday, June 04, 2015 9:44 AM

To: Lucas, Julie (Julie.Lucas@CliffsNR.com); Thomas Leier

Cc: Severin, Marc (MPCA)

Subject: Test Plan Approval Letter for the June 9-10, 2015 MACT and Mercury testing
Attachments: CERTIFICATIONS REQUIRED FOR PERFORMANCE TEST REPORT.doc; Electronic

Submittals Guidance Document.Approval.pdf; MICROFICHE AND CD REPORT
SUBMITTALS.doc; OPERATING DATA SUMMARY FOR PROCESS SOURCES.doc;
Performance Test Report Completeness Criteria (PTRCC).doc; HibbingTac_EU020_
5RFHPM_Hg_Jun2015_TPAL.doc

Hi Julie and Tom

Attached is the Test Plan Approval Letter (TPAL) for the Performance Testing to be conducted on EU020 on June 9-10,
2015 at your facility in Hibbing, Minnesota. Note that mercury test results are to be reported in Ibs/hr and Ibs/mmBTU.
Please include a copy of the Test Plan, TPAL, and this email in the final report.

The Performance Test Report Completeness Criteria (PTRCC) form is referenced in the TPAL. Please use this to review
the report prior to submitting to the agency. The form is designed to ensure completeness of test reports and aid in
efficient MPCA report review and compliance determination.

Note: You can forego sending any paper copies of the performance test report by following any of the three performance
test submittal procedures outlined in the attached document titled “Electronic Submittals Guidance Document.Approval”.

Please feel free to call with any questions

Marc Severin

Pollution Control Specialist

Land & Air Compliance Section
Industrial Division

Minnesota Pollution Control Agency
Ph. # (651)757-2716



Control Agency

§ Minfiexats Follliion Air Performance Test Form

520 Lafayette Road

Performance Test Plan Approval

St.Paul, MM 55155-4194

Facility Information (please print)

Facility name:

Facility contact:

Hibbing Taconite Co AQ#: 541

Julie Lucas

Address: 4950 County Highway 5 North, Hibbing, MN 55746

Phone: 218-262-6856

Unit(s) to be tested: EU020

Scheduled for: June 9-10, 2015 at your facility located in: Hibbing Minnesota
Test Plan

Submitted on (date): May 12, 2015 Discussed on (date): June 1, 2015

Your test plan has been approved by the Minnesota Pollution Control Agency (MPCA) as follows:

O Shortened test notification approved
XI  Test plan approved without modification
[0  Test plan approved with the following provisions:

1.

Performance testing to be conducted on EU020 to determine Front-half Particulate Matter (FHPM) to
demonstrate compliance with 40 CFR Part 63 Subpart RRRRR and for mercury as per Minnesota Mercury
Rule. Mercury results are to be reported in pounds per hour and pounds per million BTU's.

Include in the final test report all process and pollution control equipment operating data collected at 15 minute
intervals and averaged for each test period. This information should be easily understood by individuals not
familiar with the process.

Include in the final test report the full reference method data record (strip chart and/or datalogger output) used
to calculate emissions. The data record should include calibration values for any instrumental analyzer used for
emissions compliance testing.

Include in the final test report and CD-ROM copy; a signed certifications form, the test plan, this test plan
approval letter (TPAL) and the email to which the TPAL was attached.

The CD-ROM test report copy must be labeled with the AQ File Number, Company Name, Emission Unit
Tested and Test Dates as stated on the submittal form. Only one paper copy and one CD-ROM copy of the test
report are to be submitted.

Include in the final test report a simplified drawing of the test locations including pollution control equipment,
stack orientation and test port locations.

Use of the PTRCC form will help assure that a complete test report is submitted to the MPCA.

Please be reminded all periods of noncompliance with emission limits must be reported to the MPCA, this
includes any periods of engineering tests. The requirements outlined under the Notification of Deviations

Endangering Human Health or the Environment, Minn. R. 7019.1000, subp. 1., shall be followed. This
information should also be clearly stated and readily available in the executive summary of the test report.

Obtain the required submittal and operating data forms from the Web site noted below. Forms have been
revised as of May 1, 2007. Please utilize the current forms for this test.

Required Forms

[0 Operating Data Summary — Combustion Sources [0 Operating Data Summary — Asphalt Plants

XI Operating Data Summary — Process Sources X Microfiche/CD-ROM Submittal Form

DX Certifications Form X Performance Test Report Completeness Criteria
(PTRCC)

Note: Forms are available at www.pca.state.mn.us/air/performancetest.html

ag-f6-09
5/1/07

Page 1 of 2



Approved by:

(==an

Date: June 4, 2015

Pollution Control Specialist
Compliance and Enforcement Unit
Minnesota Pollution Control Agency

Please contact me at 651-757-2716 if you have any questions regarding this approval.

Please be aware that enforcement action will be taken for performance test failures indicating emissions above applicable limits
(excess actual emissions to the environment). Failures commonly result in assessment of a monetary penalty. Upon the first test
failure, the Company should take immediate measures to minimize emissions. The measures taken should be documented, as they
will become part of the record of corrective actions.

Hard Copy Performance Test Reports and Microfiche or CD Copy submittals will be addressed to:

Air Quality Compliance Tracking Coordinator
Minnesota Pollution Control Agency

520 Lafayette Road North

St. Paul, Minnesota 55155-4194

cc: Thomas Leier (tleier@barr.com)

Julie Lucas (Julie.lucas@cliffsnr.com)
Steven Palzkill, MPCA, Duluth (steven.palzkill@state.mn.us)
AQ Correspondence File No. 541

ag-f6-09
5/1/07 Page 2 of 2



Thomas Leier

From: Thomas Leier

Sent: Monday, May 11, 2015 10:09 AM

To: 'Severin, Marc (MPCA)'

Cc: 'Lucas, Julie C'; Tom Kuchinski; tasha.niemi@cliffsnr.com
Subject: Hibbing Taconite Company - Line 1 MACT/Hg Test Plan
Attachments: Hibbing Taconite Company - Line 1 MACT-Hg 5-11-2015.pdf
Marec,

Barr is submitting the attached test plan on behalf of Hibbing Taconite Company as required in Minn. R. 7017.2020 subps. 2 and 3 and performance test
notification as required by Minn. R. 7017.2030 subp.

Testing is scheduled for the week of June 8, 2015.
Please don’t hesitate to ask if you have any questions or need additional information.
Regards,

Thomas Leier

Air Quality Technician

Hibbing office: 218.262.8679

cell: 218.929.7070

tleier@barr.com
www.barr.com

resourceful. naturally,
BARR



<~ CLIFFS

HIBBING TACONITE COMPANY

Managed by Cliffs Mining Company

4950 County Highway 5 North, PO Box 589, Hibbing, MN 55746-0589
P 218.262.5850 cliffsnaturalresources.com

TEST PLAN FOR
TACONITE PROCESSING FACILITY

HIBBING TACONITE COMPANY
HIBBING, MINNESOTA

Date test plan created/revised: May 11, 2015
Scheduled test date(s): Week of June &, 2015

PART I: General Information

Facility contact person and address: Julie C. Lucas
Environmental Manager

Hibbing Taconite Company

4950 County Highway 5 North

Hibbing, Minnesota 55746

(218) 262-6856 (218) 262-6877 (fax)
julie.lucas@cliffsnr.com

Name and address of emission facility: Hibbing Taconite Company
4950 County Highway 5 North
Hibbing, Minnesota 55746

MPCA AQD File Number: 541
Air Emission Permit Number: 13700061-006
Testing Company and Contact: Tom Leier

Barr Engineering Company

3128 14" Avenue East

Hibbing, Minnesota 55746

(218) 262-8679 (218) 262-3460 (fax)
tleier(@barr.com

Reason the emission unit is to be tested:

Conduct air pollution control equipment performance tests at Hibbing Taconite Company (HTC) to demonstrate compliance
with 40 Code of Federal Regulations (CFR) Part 63, Subpart RRRRR [National Emissions Standards for Hazardous Air
Pollutants: Taconite Ore Processing (Taconite MACT)] and the Minnesota (MN) Rule 7007.0502 [Mercury Emissions
Reduction Plan]. It is not intended that these tests will reset control device parametric for the sources tested for MACT.



Test Location Drawings:

Diagrams of the sampling locations, giving all relevant dimensions, will be provided in the test report for this project or upon
request.

PART II: Testing Requirements

The tables below give a summary of the pollutants to be tested and test methods.

Source Description Pollutant Tested and Limitation Basis of Specific Methods/Procedures
Stack Vent and Other | Applicable Emission Pollutant Tested Required Citation
Associated Nos. Limit
Line NQ 1 Pellet Filterable Particulate 40 CFR Part 63, 40 CFR Part 60, Appendix A
Indurating Furnace Matter Subpart RRRRR,
(EU020) Table 1
<0.01 g/dSCf EPA Methods 1-4
(SV021-SV024) MN Rule 7007.0502 | EPA Method 5 (MACT)
Mercury subp. 6.A EPA Method 29 (Train will be
combined with M5)
3 120-minute runs

Part 111: Operating Conditions

Parameters that will be monitored during the test include, but are not limited to the following:

Pellet Indurating Furnace Line 1 (EU020) — Pellet Induration Process

430 Dry Short Tons Per Material throughput recorded every 15

il HTess 1803 Hour (DSTPH) minutes during test runs

Fuel Usage —Natural Gas Heat Input, MMBtu/hr Fuel usage determined for each test run.

Pellet Indurating Furnace Line 1 (EU020)

Control Equip/Stack Vent Control Equipment L
Number Description Monitoring
Venturi Wet Scrubber — 2 hour
Scrubber House 1 Venturi Rod Deck Wet average of continuous pressure drop
CE022/SV021 Scrubber readings across the venturi and water
flow rate.
Venturi Wet Scrubber — 2 hour
Scrubber House 1 Venturi Rod Deck Wet average of continuous pressure drop
CE023/SV022 Scrubber readings across the venturi and water
flow rate.
Scrubber House 1 Venturi Rod Deck Wet Venturi Wet Scrubber — 2 hour
CE024/SV023 Scrubber average of continuous pressure drop

Hibbing Taconite Company
Page 2 of 4



readings across the venturi and water
flow rate.

Venturi Wet Scrubber — 2 hour

Scrubber House 1 Venturi Rod Deck Wet average of continuous pressure drop
CE025/SV024 Scrubber readings across the venturi and water
flow rate.

Part 1V: Test Methods
All tests will be performed using the following USEPA reference test methods.

Test Method

Method 1 Sample and Velocity Traverses for Stationary Sources. (determined once at each stack vent)

Method 2 Determination of Stack Gas Velocity and Volumetric Flow Rate. One determination concurrent
with each Method 5 sample test run.

Method 3A/3B | Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from Stationary

(modified) Sources. An integrated gas sample will be collected during each Method 5 sample test run and
analyzed using a calibrated oxygen and carbon dioxide analyzer or Fyrite system

Method 4 Determination of Moisture Content in Stack Gases. One determination concurrent with each
Method 5 test run.

Method 5 Determination of particulate matter. Three runs per test with a sampling time equal to or
greater than 120 minutes per run with an approximate sample rate of 0.75 scfm
Post-test meter calibrations will be done using the alternative procedure listed in EPA Method
5.

Method 29 Determination of Metals Emissions from Stationary Sources. One sample for mercury (Hg)
concentration will be made concurrent with each Method 5 test run.

Part V: Continuous Emissions Monitors
No CEMS are currently installed.

Part VVI: Other

The emissions will be reported in units of the applicable emissions standards. A copy of the MACT report will be submitted
on or before 45 days after completion of the last test of the mobilization and a copy of the Hg report will be submitted on or
before 60 days after completion of the last test date of the mobilization. Hibbing Taconite will provide an updated MACT
compliance document with the report submittal.

Testing schedule: Week of June 8, 2015

Mobilization Description

Monday .

June 8, 2015 Travel/Setup Test Equipment
Tuesday

June 9, 2015 Test SV021 and SV023

Hibbing Taconite Company
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Mobilization Description

Wednesday

June 10, 2015 Test SV022 and SV024

Thursday

June 11,2015 Travel/Demobilize/Contingency

This test plan serves as the request for performance audit material from the responsible enforcement authority. If audit
samples are provided, they will be analyzed during the performance test.

Test plans and report submittals will be addressed to:

Marc Severin

Performance Test Coordinator

Compliance and Enforcement Section - Industrial Division
Minnesota Pollution Control Agency

520 Lafayette Road

St. Paul, Minnesota 55155-4194

Closing Remarks

A pretest meeting will be scheduled at least 7 days in advance of the testing mobilizations. At the preference of the MPCA,
Hibbing Taconite requests that the pretest meeting is held via teleconference. If there are questions or comments about the
information provided in this test plan, please contact me by telephone or e-mail.

%’“ O tucas

Julie C. Lucas
Environmental Manager
Hibbing Taconite Company

C. Tom Leier — Barr Engineering Co.

Hibbing Taconite Company
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Appendix G

Project Participants and Contact Information



Project Participants and Contact Information

Minnesota Pollution Control Agency

Marc Severin — Performance Test Coordinator

Hibbing Taconite Company

Julie Lucas — Environmental Manager

Tasha Niemi — Environmental Representative

Corie Ekholm — CEMS Engineer

Barr Engineering Company

Tim Russell — Vice President/Chemical Engineer

Tom Kuchinski — Supervisor/Senior Air Quality Technician

Tom Leier — Project Manager/Air Quality Technician

Matt Kistner — Air Quality Technician

Richard Skibsted— Air Emissions Stack Sampling Technician

John Rooney — Air Quality Technician

CONTACT INFORMATION

MPCA
Marc Severin
Performance Test Coordinator

Compliance and Enforcement
Section—Industrial Division

Minnesota Pollution Control
Agency

520 Lafayette Rd. N.

Saint Paul, Minnesota 55155
(651) 757-2716
Marc.Severin@state.mn.us

Hibbing Taconite Company
Julie Lucas

Environmental Manager

4950 County Highway 5 North
Hibbing, MN 55746

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

Barr Engineering Co.
Tom Leier

Air Quality Technician

Barr Engineering Company
3128 14™ Ave East
Hibbing, MN 55746

(218) 262-8679
TLeier@barr.com






