BOILER NUMBER ONE
EPA SECTION 114 INFORMATION REQUEST
EMISSIONS TEST REPORT

L.‘g_(.E.C.

a2

._,_-"'-“-\_r'_‘—'

'
TO MICHIGAN

L’ANSE WARDEN ELECTRIC COMPANY, LLC.
157 South Main Street
L’Anse, Michigan 49946

August, 2016

W.O. No. 14464.007.004

IASDATA\LWEC\14464.007.004\EPA 114 LETTER REPORT-LW

8/5/2016



CERTIFICATION STATEMENT

I certify under penalty of law that I have examined and am familiar with the information in the
enclosed documents, including all attachments. Based on my inquiry of those individuals with
primary responsibility for obtaining the information, I certify that the statements and information
are, to the best of my knowledge and belief, true and complete. I am aware that there are
significant penalties for knowingly submitting false statements and information, including the
possibility of fines or imprisonment pursuant to Section 113(c)(2) of the Clean Air Act and
18 U.S.C. §§ 1001 and 1341.

Mr. Steve Walsh
Chief Executive Officer

L’Anse Warden Electric Company, LLC.
157 South Main Street
L’Anse, Michigan 49946
906-885-7910



RENEWABLE OPERATING PERMIT REPORT CERTIFICATION

IASDATA\LWEC\14464.007.004\EPA 114 LETTER REPORT-LW 8/5/2016



MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION

RENEWABLE OPERATING PERMIT
REPORT CERTIFICATION

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

el

Reports submitted pursuant to R 336.1213 (Rule 213), subrules (3)(c) and/or (4)(c), of Michigan’s Renewable Operating (RO) Permit
program must be certified by a responsible official. Additional information regarding the reports and documentation listed below

must be kept on file for at least 5 years, as described in General Condition No. 22 in the RO Permit and be made available to the
Department of Environmental Quality, Air Quality Division upon request.

Source Name L'Anse Warden Electric Company LLC County Baraga

Source Address 157 S. Main Street City L'Anse

AQD Source ID (SRN) B4260 RO Permit No. MI-ROP-B4260-2011 RO Permit Section No.

P_Iease check the appropriate box(es):
[J Annual Compliance Certification (General Condition No. 28 and No. 29 of the RO Permit)

Reporting period (provide inclusive dates): From To

[ 1. During the entire reporting period, this source was in compliance with ALL terms and conditions contained in the RO Permit,

each term and condition of which is identified and included by this reference. The method(s) used to determine compliance
is/are the method(s) specified in the RO Permit.

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

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

Reporting period (provide inclusive dates): From To

] 1. During the entire reporting period, ALL monitoring and associated recordkeeping requirements in the RO Permit were met
and no deviations from these requirements or any other terms or conditions occurred.

[] 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the RO Permit were met and

no deviations from these requirements or any other terms or conditions occurred, EXCEPT for the deviations identified on the
enclosed deviation report(s).

TZI Other Report Certification
Reporting period (provide inclusive dates): From To

Additional monitoring reports or other applicable documents required by the RO Permit are attached as described:
Emissions Test Report

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

Steve Walsh Chief Executive Officer 906-885-7910

Name Q%Responsible;OffEcial (print or type) Title Phone Number

4 Aug 2016
Signature of Responsible Official Date
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1.  INTRODUCTION

Weston Solutions Inc. (WESTON) was retained by L’ Anse Warden Electric Company LLC

(LWEC) to perform an emissions testing program on the Boiler No. 1 exhaust duct at the LWEC

facility located in L’ Anse Baraga County, Michigan. Boiler No. 1 which is permitted to operate

on several different biomass or renewable fuels was previously a coal oil and gas-fired steam

generating unit. The objective of this test program was to satisfy the requirements of the U.S.

Environmental Protection Agency (EPA) Region V Section 114 Information Request submitted

on 1 April 2016. Boiler No. 1 is identified as EUBOILER No. 1 and the facility currently

operates under the State of Michigan Renewable Operating Permit (ROP) No. MI-ROP-B4260!
2011 and Permit to Install (PTI) 168-07D.

The EPA Region V 114 letter initially requested emissions testing under two operating
conditions. Test condition one included a typical fuel mix under the existing permitting of
wood tire derived fuel (TDF) wood from creosote treated railroad ties and pentachlorophenol
(PCP) treated railroad ties. Test condition two was the same as test condition one but excluded
the use of PCP ties. However LWEC has discontinued the use of PCP tie fuel and has submitted
a permit application (PTI Application No. 67-16) to the Michigan Department of Environmental
Quality (MDEQ) to remove PCP ties as an authorized fuel. As LWEC no longer had PCP ties
available for combustion and submitted a permit application to remove PCP ties as a fuel EPA
Region V modified its 1 April 2016 request to include only test condition two. The resulting
Section 114 Test Program was conducted pursuant to the EPA Region V approved test protocol

submitted May 17 2016 and the test protocol addendum submitted June 22 2016.

WESTON’s Integrated Air Services (IAS) group completed all required testing during 6-7 July
2016. A representative of the MDEQ was present throughout the testing.

1.1 PLANT INFORMATION

L’Anse Warden Electric Company LLC
157 South Main Street

L’Anse Michigan 49946

Mr. JR Richardson Technical Manager
Phone: 906-885-7187
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1.2 TESTING FIRM INFORMATION

Weston Solutions, Inc.

1400 Weston Way

West Chester PA 19380

Mr. Ken Hill Senior Project Manager
Phone: 610-701-3043

1.3 ANALYTICAL LABORATORIES

Maxxam Analytics

6740 Campobello Road

Mississauga Ontario Canada

Mr. Clayton Johnson, Project Manager — Air Toxics
Phone: 905-817-5769

ALS Environmental

3860 S. Palo Verde Road Suite 302
Tucson AZ 85714

Ms. Wendy Hyatt Client Services Manager
Phone: 520-623-3381

1.4 SUMMARY OF TEST PARAMETERS

All testing was performed pursuant to WESTON’s Emissions Test Protocol (Revision 1) and the
Addendum to Emissions Test Protocol (Revision 2) submitted in May and June 2016
respectively. These documents are included in Appendix I — Project Correspondence. Table 1-1

provides the test parameters associated test methods and reporting units for this test program.

Following this introduction Section 2 provides a summary of the test results. Section 3 provides
a description of the process and sampling locations. Section 4 provides a description of the
sampling and analytical procedures. Section 5 outlines the fuel processing fuel sampling and
analytical procedures to be used during the test program. Section 6 provides quality assurance
and quality control procedures (QA/QC). Appendix A provides detailed test results. Raw test
data boiler operating data laboratory reports fuel sample results quality control records
example calculations listing of project participants and related project correspondence are

provided in Appendices B through I, respectively.
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Table 1-1

Summary of Test Parameters

Test Parameter” Test Method® Reporting Units®
Total Particulate (filterable) EPA M5 gr/dscf Ib/MMBtu 1b/hr
(combined with EPA M29)
PM,/PM, 5 (filterable and condensable) EPA M201A/202 gr/dscf Ib/MMBtu 1b/hr
Metals EPA M29 ug/m’ Ib/hr
(nickel lead arsenic manganese)
Polychlorinated Dibenzo-p-dioxins/ EPA M23 ug/m’ @ 7% O, TEQ Ib/hr
Polychlorinated Dibenzofurans TEQ
(PCDD/PCDF)
Cresol Isomers EPA SW846 M0010 ug/m’ Ib/hr
(combined with EPA 23)
Hydrogen Chloride/Chlorine EPA M26A (modified) ppmvd 1b/hr
Volatile Organic Compounds (VOCs) as| EPA M25A ppmvd @ 7% O, lb/hr
methane
Opacity EPA M9 %

—_

Cresol isomers include m-cresol o-cresol and p-cresol.

2. EPA Method 26A was modified by collecting the sample non-isokinetically from a single traverse point (similar

to EPA Method 26).

3. The exhaust gas O, concentration (diluent gas) and a facility provided F-factor (F4 9561) were used to calculate

emission rates in terms of Ib/MMBtu.
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2. SUMMARY OF TEST RESULTS

21 TEST RESULTS DISCUSSION

Table 2-1 of this section provide a summary of the compliance test results for each pollutant
parameter [particulate matter (PM) particulate matter < 10 microns and PM < 2.5 microns
(PM;¢/PM;5) metals (includes Pb As Mn and Ni) hydrogen chloride (HCIl) and chlorine (Cl)

polychlorinated dibenzo-p-dioxins/polychlorinated dibenzo furans (PCDD/PCDF) as 23 7 &[]
TCDD Toxic Equivalent, cresol isomers volatile organic compounds (VOC)] and opacity. Any
differences in the test results summary tables and detailed test results shown in the appendices

are due to rounding the results for presentation purposes.

As discussed in the Addendum to Emissions Test Protocol (Revision 2 June 2016) WESTON
calculated the stack exit velocity and recorded the gas temperature at the stack inlet duct. The
stack exit velocity (in terms of ft/s) and stack inlet duct temperature data can be found in the

detailed results tables presented in Appendix A.

It should be noted WESTON experienced sampling difficulties during the first PM;o/PM; s run
conducted on 6 July. Due to a misaligned pitot tube/PM sampling head assembly the measured
stack gas velocity head (AP) readings were lower than the preliminary traverse readings resulting
in a low-biased calculation of volumetric flow rate and subsequent PM mass rate in terms of
Ib/hr. Since it was believed the results may not be representative and biased low WESTON
elected not to analyze the sample and attempted a repeat of the run on 7 July. During the
repeated run WESTON inadvertently broke the glass sample probe while changing test ports and
after a discussion with Mr. Tom Gasloli of the MDEQ a decision was made to scrap the run and
start over. WESTON successfully repeated the run later that morning and completed all
PM,/PM; s testing on 7 July 2016. Please note the PM runs are numbered Runs 2-4 throughout

the report vs.1-3 for all other sample trains.

There were no other sampling or operational issues that impacted the field testing and the results

presented are believed to be representative of the emissions encountered during the test periods.
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3. DESCRIPTION OF PROCESS AND SAMPLING LOCATIONS

3.1 PROCESS OVERVIEW

LWEC is a cogeneration facility consisting of a single boiler generating process steam and
electric power to the grid firing primarily biomass materials. The boiler typically produces
steam at 180 000 lbs/hr and maximum gross power generation from 15.9 to 16.4 megawatts

(MW).

3.1.1  Basic Operating Parameters

The fuel feed to the boiler is regulated to meet process steam and electrical generation
requirements. The fuel blend and excess air may be modified to improve combustion
characteristics. Adjustments to air fuel blend or load will be made as necessary to conform to

emissions monitoring limits.

3.1.2 Test Program Boiler Load

The hourly boiler operating limit is 324 million British thermal units (MMBtu). The maximum
annual heat input is 2 656 800 MMBtu based on 8 200 hours of operation per year.

As noted in the Addendum to Emissions Test Protocol (Revision 2 June 2016) the boiler
“maximum rate of electricity production” for the stack test was determined by calculating an
average gross annualized MW range for the years 2012 to 2015 (ranging from 15.92 to 16.37
MW). The boiler load was maintained within this range during the Section 114 Information

Request Test Program.

3.1.3 Test Program Fuel Mix and Firing Rates

The fuel mix during the Section 114 Test Program consisted of wood creosote treated railroad
ties, and TDF at a target feed rate of 15 tons per hour for creosote treated railroad ties and 7.5
tons per hour for wood (i.e. at a 2:1 ratio of creosote treated railroad ties to wood). As required
by the 114 Request fuel samples were collected during the test program during each test run in
accordance with 40 CFR 63 Subpart 7521(c and d). However as noted in the Addendum to

Emissions Test Protocol (Revision 2 June 2016) due to safety and operational necessity the belt

IASDATA\LWEC\14464.007.004\EPA 114 LETTER REPORT-LW 6 5/17/2016



was not stopped to collect fuel samples; LWEC designated personnel collected fuel samples

from a point where each fuel drops onto the conveyor belt feeding the boiler.
To calculate the feed rates during the Section 114 Test Program, LWEC:

1. Established a fixed indicator line across where the three cables that raise and lower the

fuel feed rakes are located on the south side of the Fuel Storage Building.

2. At the start of testing, a mark was put on each cable at the indicator line, signifying the

elevation of each fuel feed rake at that time.

3. Individual bins were filled with the separate fuel types (one bin with wood, the other two
bins with creosote treated railroad ties) and the tonnage of fuel added to each bin was
recorded. As the fuel was added, the rakes were raised up toward the top of each pile. The
fuel weights as received at the fuel bins were determined based upon the fuel weights

determined at the Fuel Aggregation Facility before delivery to the power plant and boiler.
4. Stack testing proceeded for the specified run times.

5. When the rakes once again reached the elevation where they started, signified by the

mark on each cable re-aligning with the indicator, the respective times were recorded.

6. The known tonnage added to each bin was then divided by the difference in times to yield

a tons per hour value for each bin over the course of the testing day.
7. The above procedure was repeated for the second day of testing.

The fuel feed rates were calculated and the creosote treated railroad tie to wood ratio was
determined on a dry basis using average moisture contents by fuel per day supplied by the
laboratory from analysis of the collected fuel samples. The fuel feed rate ratios were 2.14 and
2.48 tons of creosote treated railroad ties to tons of wood for 6 July 2016 and 7 July 2016,
respectively. LWEC utilized a professional engineer (Mr. Jed Chrestensen from Mannik Smith

Group) to assist with the fuel accounting method and perform quality control of the calculations.

Data and the calculation methodology are provided in Appendix E.
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3.2 AIRPOLLUTION CONTROL EQUIPMENT

Particulate emissions are controlled by a multi-cyclone followed by a single chamber, three-field

electrostatic precipitator (ESP).

3.21 ESP Operating Parameters

The precipitator electrical controls and rapping sequence, intensity and frequency are set for
optimum performance and are not generally modified after this optimization exercise unless

emissions issues are observed.
3.3 REFERENCE METHOD TEST LOCATION

The reference method sample ports (two sets) are located on a section of rectangular ductwork
that runs horizontally from the exit of the ESP prior to the exhaust stack. The rectangular
ductwork is six feet by six feet six inches (6’ x 6'2’) and has a straight run of fifty-seven feet

(57°). All dimensions and port locations were verified prior to testing.

A second set of four sample ports are installed approximately 2 feet downstream from the
primary sample ports and allows for additional sample trains to be operated simultaneously. Air
flow disturbances in the secondary sample ports were minimized by port selection and placement
of the upstream sampling equipment. Additionally, a third set of sample ports located on top of
the ESP outlet ductwork was used for single point sampling (continuous emissions monitoring).

All dimensions and port locations were verified prior to testing.
Figure 3-1 presents a diagram of the sample port and traverse point location.

3.3.1  Flue Gas Parameters
The expected flue gas parameters at this location are as follows:

Temperature: approximately 370-450 °F, load dependent
Moisture: approximately 15% v/v, fuel moisture dependent

Volumetric Flow Rate: Up to about 150,000 ACFM, load dependent

IASDATA\LWEC\14464.007.004\EPA 114 LETTER REPORT-LW 8 5/17/2016
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4. SAMPLING AND ANALYTICAL PROCEDURES

The purpose of this section is to detail the stack sampling and analytical procedures utilized

during the test program. Table 4-1 summarizes the sampling and analytical methods.

41 PRE-TEST DETERMINATIONS

Preliminary test data was obtained at the sampling location. Geometry measurements were
measured and recorded and traverse point distances verified. A preliminary velocity traverse
was performed utilizing a calibrated "S" type pitot tube and a Dwyer inclined manometer to
determine velocity profiles. Flue gas temperatures were observed with a calibrated direct readout
pyrometer equipped with a chromel-alumel thermocouple. Water vapor content was based on

previous test data (preliminary only).

A check for the presence or absence of cyclonic flow was conducted at the test location. The
results demonstrated the location was suitable for testing with no significant turbulent flow (
20 average flow angle) noted. Preliminary test data was used for nozzle sizing and sampling rate

determinations for isokinetic sampling procedures.

Pre-test calibration of probe nozzles pitot tubes metering systems and temperature
measurement devices were performed as specified in Section 5 of EPA Method 5 test

procedures.

4.2 FORMAL TESTING

4.21 Gas Volumetric Flow Rate

A series of three test runs was performed for each parameter. The gas velocity was measured
using EPA Methods 1 and 2. Velocity measurements were performed using an “S-type” pitot
tube fastened alongside the EPA Methods 5/29 23/0010 and 201A/202 sample probes. The stack
gas pressure differential was measured with inclined manometers. Flue gas temperatures were
measured with calibrated digital temperature readouts equipped with chromel-alumel (type-K)

thermocouples.
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Velocity measurements and stack gas temperatures were incorporated in the isokinetic sampling
trains which traverse across the stack diameter. Velocity and volumetric flow rate were used for
determining the parameter mass rate calculations. Likewise moisture content was determined
concurrently with each test. The moisture content of the gas stream was determined by the
volume increase of the impinger water rand weight increase of the silica gel in comparison to the

volume of gas sampled.

The gas stream composition [oxygen (O,) and carbon dioxide content (CO,)] of the flue gas was
measured according to EPA Method 3A or 3/3A procedures using a Reference Method

Continuous Emission Monitoring (CEM) system.

4.3 PARTICULATE AND METALS SAMPLING TRAIN

The sampling train utilized to perform the particulate and metals sampling was an EPA

Reference Method 5/29 train (see Figure 4-1).

A calibrated glass nozzle was attached to a heated (~250°F) borosilicate probe. The probe was
connected to a heated (~250°F) borosilicate filter holder containing a 9-centimeter (cm) quartz
filter (preweighed to a constant 0.1 milligram (mg) weight). The filter holder was connected to
the first of four impingers by means of rigid glass connectors. The first moisture knockout
impinger (if used) was dry. The second and third impingers each contained 100 ml of nitric acid
(HNOs)/hydrogen peroxide (H,0,) solution and the fourth impinger contained 300 grams (g) of
dry silica gel. The third impinger was a standard Greensburg-Smith type while all other
impingers were of a modified design. All impingers were maintained in an ice bath. A control
console with a leakless vacuum pump a calibrated dry gas meter a calibrated orifice and
inclined manometers were connected to the final impinger via an umbilical cord to complete the

train.

During particulate/metals sampling gas stream velocities were measured by inserting a
calibrated “S”-type pitot tube into the gas stream adjacent to the sampling nozzle. The velocity
pressure differential was observed immediately after positioning the nozzle at each traverse
point and the sampling rate was adjusted to maintain isokineticity £ 10 percent. Flue gas

temperature was monitored at each point with a calibrated pyrometer and thermocouple.
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Probe filter box and impinger exit gas temperatures were monitored with a calibrated direct
readout pyrometer equipped with chromel-alumel thermocouples positioned in the heated filter

chamber and in the sample gas stream after the last impinger.

Isokinetic test data was recorded at each traverse point during all test periods. Leak checks were
performed on the sampling apparatus according to reference method instructions prior to and

following each run and/or component change.

4.3.1 Particulate and Metals Sample Recovery

At the conclusion of each test the sampling train was dismantled the openings sealed and the

components transported to the field laboratory.
A consistent procedure was employed for sample recovery as follows:

1. The quartz fiber filter(s) was removed from its holder with tweezers and placed in its
original container (petri dish) along with any loose particulate and filter fragments
(Sample type 1).

2. The probe and nozzle were separated and the particulate rinsed with acetone into a
borosilicate container with a Teflon-lined closure while brushing with a non-metallic
(Teflon) brush a minimum of three times. Particulate adhering to the brush was rinsed
with acetone into the same container. The front-half of the filter holder and
connecting glassware were rinsed with acetone while brushing a minimum of three
times. The acetone rinses were combined in a borosilicate container and sealed with a
Teflon-lined closure (Sample type 2). A separate 0.1N HNOj acid rinse of the probe
nozzle front-half of the filter holder and connecting glassware was performed after
the acetone rinse. The 0.1N HNO; rinses were combined and sealed with a Teflon-
lined closure (Sample type 3).

3. The total volume of HNOs/H,O, and condensate in impingers 1 2 and 3 was
measured to the nearest ml and the value recorded. The liquid was then placed in a
borosilicate container along with a 100-ml HNOs rinse of the impingers connectors
and back half of the filter holder. The container was sealed with a Teflon-lined
closure (sample type 4).

4. The silica gel was removed from the last impinger and immediately weighed to the
nearest 0.1 g.

5. Samples of acetone and 0.1 N HNOs acid and HNO3s/H,0O, were retained for blank
analysis.
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Each sample bottle was labeled to clearly identify its contents. The height of the fluid level was

marked on each bottle. Sample integrity was assured by maintaining chain-of-custody records.

4.3.2 Particulate Analysis

The particulate analysis proceeded as follows:

1. The filters (Sample type 1) and any loose fragments were desiccated for 24-hours and
weighed to the nearest 0.1 mg to a constant (+ 0.5 mg) weight.

2. The front-half acetone wash samples (Sample type 2) and an acetone blank were
evaporated at ambient temperature and pressure in tared beakers then desiccated and
weighed to constant 0.5-mg weight.

The total weight of material measured in the acetone-rinse fraction plus the weight of material
collected on the quartz filter represents the total particulate catch. Blank corrections were made

where appropriate for all sample weights.

Following the gravimetric particulate analysis of the filter the sample was analyzed for metals.
Likewise upon completion of the gravimetric analysis of the front-half acetone samples the
residue was resolubilized with 0.1 N HNO; and combined with the front half nitric sample for

metals analysis.

4.3.3 Metals Analysis

Samples collected for metals analysis were contained in three different media:

* Front Half Nitric Acid (including resolubilized particulate residue for front-half
acetone samples)
= Filter (following particulate analysis)
= Back Half Nitric Acid
The front half nitric acid and particulate filter samples were combined with the back half nitric
acid impingers and condensate in the laboratory for analysis. The metals were solubilized by the
addition of nitric acid and 30% H,0,. Sample volume was reduced to 50 ml on a hot plate. The

sample was brought to 300 ml final volume and analyzed for Atomic Absorption Spectroscopy

(AAS) and Inductively Coupled Argon Plasma (ICP) metals.

Following digestion the metals samples were ready for analysis by ICP-AAS.
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44 EPA METHOD 26A (MODIFIED) - HYDROGEN CHLORIDE/CHLORINE
SAMPLING TRAIN

The sampling train utilized to perform the hydrogen chloride sampling was configured as an
EPA Reference Method 26A full-size sampling train except there was no borosilicate nozzle
attached to the sample probe (see Figure 4-2). This modification was implemented to allow non!
isokinetic sampling from a single traverse point similar to EPA Method 26. A heated (=248 F)
borosilicate probe was attached to a heated (>248 F) borosilicate filter holder containing a 9-cm
quartz filter. The filter folder was connected to the first of six impingers by means of rigid glass
connectors. The first moisture knockout impinger contained 50 ml of 0.1 normal sulfuric acid.
The second and third impingers each contained 100 ml of 0.1 N sulfuric acid. The fourth and
fifth impingers each contained 100 ml of 0.1 N sodium hydroxide and the sixth impinger
contained 300 grams of dry silica gel. The second and third impingers were a standard
Greenburg-Smith type and all other impingers were of a modified design. All impingers were
maintained in an ice bath. A control console with a leakless vacuum pump a calibrated dry gas
meter a calibrated orifice and inclined manometers was connected to the final impinger via an
umbilical cord to complete the train. Probe filter box and impinger exit gas temperatures were
monitored with a calibrated direct read-out pyrometer equipped with a chromel-alumel

thermocouples.

Sampling was conducted in conjunction with the isokinetic sample trains and continuous
monitoring parameters and these stack gas velocities and stack gas composition (O,/CO;

content) were used to determine hydrogen chloride/chlorine mass rates.

441 Hydrogen Chloride/Chlorine Sample Recovery

At the conclusion of each test the sampling train is dismantled the openings sealed and the

components are transported to the field laboratory.
A consistent procedure was employed for sample recovery as follows:

1. The quartz fiber filter or thimble was removed from its holder with tweezers and
discarded.
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2. The total liquid content of impingers one two and three (0.1 N H,SO,) was
measured and the sample placed in a polyethylene container fitted with a Teflon-
lined closure (Sample type 1). Also included in this sample was distilled water
rinse of the impingers and connectors. The sample was labeled for chloride
analysis.

3. The total liquid content of impingers four and five (0.1 N NaOH) were measured
and the sample placed in a polyethylene container fitted with a Teflon-lined
closure (Sample type 2). Also included in this sample was a distilled water rinse
of the impingers and connectors. The sample was labeled for chlorine analysis.
Sodium thiosulfate was added to the NaOH samples as a preservative per Method
26A procedures.

4. The silica gel impinger was immediately weighed to the nearest 0.5 g.

5. Samples of sulfuric acid sodium hydroxide and distilled water used for this
program were retained for blank analysis.

Each sample bottle was labeled to clearly identify its contents. The height of the fluid level was
marked on each bottle. The samples were then transported to the subcontract laboratories.

Sample integrity was assured by maintaining chain-of-custody records.

44.2 Hydrogen Chloride Analysis

The samples from the H,SO4 impingers were analyzed for chloride (Cl') by the procedures
outlined in EPA SW-846 Method 9057 (ion chromatography) and reported as HCI. The samples
from the NaOH impingers were analyzed for chlorine (Cl,) by the procedures outlined in EPA
SW846 Method 9057 (ion chromatography) and reported as chlorine.

45 EPA METHOD 23/EPA SW846 METHOD 1 -PCDD/PCDF AND CRESOL
SAMPLING TRAIN

The test train utilized to perform the polychlorinated dibenzo-p-dioxins/polychlorinated dibenzo
furans (PCDD/PCDF) and the cresol isomers sampling was conducted using a combined EPA
Method 23 and EPA SW846 Method 0010 sample train (see Figure 4-3).

A borosilicate nozzle was attached to a heated (~250°F) borosilicate probe. The probe was

connected directly to a heated borosilicate filter holder containing a solvent extracted
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glass fiber filter. A section of borosilicate tubing joined the filter holder exit to a spiral type ice
water-cooled condenser an ice water-jacketed sorbent module containing approximately 40 g of
30/60 mesh XAD-2 resin. A thermowell is located on the outlet of the condenser so the XAD
module inlet temperature is monitored. The XAD module was connected to a condensate trap
followed by a series of three impingers. The first two impingers each contained 100-ml of high
purity distilled water. The final impinger contained 300 g of dry pre-weighed silica gel. All
impingers and the condensate trap were maintained in an ice bath. A control console with a
leakless vacuum pump a calibrated orifice and dual inclined manometers was connected to the

final impinger via an umbilical cord to complete the sample train.

During PCDD/PCDF and cresol sampling gas stream velocities were measured by inserting a
calibrated "S"-type pitot tube into the gas stream adjacent to the sampling nozzle. The velocity
pressure differential was observed immediately after positioning the nozzle at each traverse
point and the sampling rate was adjusted to maintain isokineticity + 10 percent. Flue gas
temperature was monitored at each point with a calibrated pyrometer and thermocouple. Probe
filter box XAD module and impinger exit gas temperatures were monitored with a calibrated
direct readout pyrometer equipped with chromel-alumel thermocouples. The thermocouples were
positioned in the heated filter chamber and between the condenser and XAD module and after

the last impinger.

Isokinetic test data was recorded at each traverse point during all test periods. Leak checks were
performed on the sampling apparatus according to reference method instructions prior to and

following each run, and/or component change.

4.5.1 EPA Method 23/EPA SW846 Method 1 -PCDD/PCDF and Cresol
Sample Recovery

At the conclusion of each test the sampling train was dismantled the openings sealed and the

components transported to the field laboratory.
A consistent procedure was employed for sample recovery:
1. The foil covered XAD-2 module was sealed, labeled and placed in an ice-cooled chest

(sample type 1).
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2. The glass fiber filter was removed from its holder with tweezers and placed in a
borosilicate container with a Teflon-lined closure along with any loose particulate and
filter fragments (sample type 2).

3. The particulate adhering to the internal surfaces of the nozzle probe and front half of the
filter holder were rinsed with acetone into a borosilicate container while brushing a
minimum of three times until no visible particulate remained. Particulate adhering to the
brush was rinsed with acetone into the same container. The container was sealed with a
Teflon®-lined closure (sample type 3).

4. The components from the aforementioned step were rinsed with methylene chloride
while brushing. The solvent was added to Sample Type 3.

5. The volume of liquid collected in the condensate trap was measured the value recorded
and the contents poured into a glass sample bottle along with deionized water rinse of the
back-half of the filter holder connectors condenser coil and condensate trap. The
borosilicate sample container was capped with a Teflon-lined closure (sample type 4).
The train components in the aforementioned step were washed with acetone followed by
methylene chloride and the solvent rinses placed in a separate borosilicate container with
a Teflon-lined closure (sample type 5).

6. The volume of liquid in impingers one and two was measured the values recorded.

7. All Method 23 test train components up to the exit of the condenser were rinsed with
toluene. The toluene rinse was placed in a borosilicate sample container capped with a
Teflon lined closure (sample type 6).

8. The silica gel in the third and final impinger was weighed and the weight gain value
recorded.

9. Site blank samples of the solvents XAD-2 module filter and distilled water were
retained for analysis.

Each container was labeled to clearly identify its contents. The height of the fluid level was
marked on the container of each liquid sample to provide a reference point for a leakage check

after transport.

4.5.2 EPA Method 23 - PCDD/PCDF Sample Analysis

The front-half solvent wash filter XAD-2 resin back-half solvent and toluene rinse contents
were extracted. The extracts were combined into a train total composite extract and analyzed as
per the procedures outlined in EPA Method 23 utilizing high resolution capillary column
GC/high resolution mass spectrometry (MS) procedures.
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4.5.3 EPA SW846 Method 1 - Cresol Sample Analysis

General analysis for cresol isomers followed the analytical procedures summarized below. Refer to
SW 846 Method 8270 for detailed specifications of this analysis procedure. Analysis was limited to

three target cresol isomers; m-cresol o-cresol and p-cresol.

First each front-half wash sample is concentrated to 1-5 ml using a rotary evaporator apparatus. The
sample container is rinsed three times with methylene chloride added to the concentrated solution

and concentrated further to near dryness.

The above concentrate is added to the filter and XAD-2 resin in a soxhlet apparatus that contained a
precleaned glass extraction thimble and silica gel. Internal standards are added covered with a plug
of precleaned glass wool and refluxed with toluene for 16 hours. The extract is transferred using
three 10-ml rinses of toluene to a rotary evaporator concentrated to approximately 8 ml and
reduced to 1 ml under nitrogen stream. The sample is split in half one split is analyzed and the

second archived.

The back-half impinger solvent rinse is concentrated to 2 ml using a rotary evaporator then added
to the impinger water/condensate sample. Following solvent addition the sample is spiked with the
appropriate internal standards. A liquid extraction is then conducted using methylene chloride. The
extract is combined with the front-half soxhlet extract for cleanup and analysis. The remaining

extract is analyzed for the targeted cresol isomers utilizing GC with low-resolution MS.

Site blanks and laboratory blanks are analyzed with each group of source samples using the
above procedure as QC contamination or performance checks as appropriate. All GC/MS
analyses include analysis of method blank a method blank spike a matrix spike and a
laboratory control standard. In addition appropriate surrogate compounds for the cresols are
spiked into each XAD-2 module. Recoveries from method spikes and surrogate compounds are

calculated and recorded on control charts to maintain a history of system performance.

IASDATA\LWEC\14464.007.004\EPA 114 LETTER REPORT-LW 22 5/17/2016



46 PM; /PM.s SAMPLING TRAIN

Particle size (PM;o/PM;s) was collected using EPA Method 201A. The sampling train also

incorporated the revision to EPA 202 procedures for determination of condensible particulate

also referred to as the dry impinger method (see Figure 4-4).

The sampling train consisted of the following components:

A stainless steel nozzle with an inside diameter sized to sample isokinetically
connected to a cyclonic separator.

A PM,¢/PM; 5 dual stage sampling cyclone.

A borosilicate probe equipped with a calibrated thermocouple to measure flue gas
temperature and a calibrated S-type Pitot tube to measure flue gas velocity pressure.

A heated (at stack temperature) borosilicate filter holder containing a tared quartz
fiber filter.

The pitot tube tip mounted slightly beyond the combined cyclone head assembly and
at least one inch off the gas flow path to the cyclone nozzle.

A section of borosilicate connections from the outlet of the filter holder to the water
cooled coil condenser. The outlet of the condenser is connected to the first impinger.

An impinger train consisting of four impingers. The first two impingers were empty
and have a short stem and modified stem respectively. The third impinger was of a
standard design and contained 100 ml of distilled water. The fourth impinger
contained 300 grams of dry preweighed silica gel.

An untared Teflon filter and glass filter holder was located between the second (dry)
impinger and the third impinger. The filter exit temperature was monitored and
maintained between 65°F and 85°F.

A vacuum hose with adapter to connect the outlet of the impinger train to a control
module.

A control module containing a 3-cfm carbon vane vacuum pump (sample gas mover)
a calibrated dry gas meter (sample gas volume measurement device) a calibrated
orifice (sample gas flow rate monitor) and inclined manometers (orifice and gas
stream pressure indicators).

A switchable calibrated digital pyrometer to monitor flue and sample gas
temperatures.
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Leak checks of the entire sampling train were performed prior to sampling. At test completion a
final leak check was performed at the sample probe inlet. Per EPA 201A procedures no leak
check of the PM;o/PM; s cyclone and filter housing was performed at test completion. This is to

minimize particle bypass through the cyclone during the leak check.

During PM,o/PM, 5 flue gas velocity was measured with a calibrated S-type pitot tube (provided
with extensions) fastened slightly beyond the combined cyclone head and at least one inch from
nozzle. Flue gas temperature was monitored with a calibrated direct readout pyrometer equipped
with a chromel-alumel (Type K) thermocouple positioned near the sampling nozzle. The probe
filter box CPM filter exit and impinger exit gas temperatures were monitored with a calibrated
direct readout pyrometer equipped with Type K thermocouples. The PM;¢/PM,s sample was
collected at a constant rate based on stack gas conditions. The sampling time at each traverse point
was adjusted based on the stack velocity measured at each point to ensure the sample is collected

isokinetically.

46.1 PM, /PM2s SAMPLE RECOVERY

At the conclusion of each PM;¢o/PM; s test the sampling train was dismantled. The openings

sealed and the components transported to the field laboratory.

Following test completion and prior to the start of sample recovery the impinger portion of the
EPA 201A/202 train was purged with nitrogen at a minimum of 14 liters per minute for
60 minutes. The CPM filter was maintained between 65°F and 85°F during the purge. This purge

is to expel any dissolved sulfur dioxide.
A consistent procedure was employed for sample recovery:

1. The pre-weighed quartz fiber filter was removed from the borosilicate filter housing
with tweezers and placed in its original container (petri dish) along with any loose
particulate and filter fragments (sample type 1).

2. The particulate adhering to the internal surfaces of the nozzle and PM;, cyclone
were rinsed with acetone into a borosilicate container while brushing a minimum of
three times until no visible particulate remained. Particulate adhering to the brush
was rinsed with acetone into the same container. The container was sealed with a
Teflon lined closure (sample type 2-PM greater than 10 m).
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3. The particulate adhering to the internal surfaces of the PM; cyclone exit connecting
tube and the internal surfaces of the PM, s cylcone was rinsed with acetone into a
borosilicate container while brushing a minimum of three times until no visible
particulate remained. Particulate adhering to the brush was rinsed with acetone into
the same container. The container was sealed with a Teflon lined closure (sample
type 3-PM less than 10 m but greater than 2.5 m).

4. The particulate adhering to the internal surfaces of the PM; s cyclone to filter holder
connecting tube (PM, s cyclone exit) and filter holder was rinsed with acetone into a
borosilicate container while brushing a minimum of three times with no visible
particulate remained. Particulate adhering to the brush was rinsed with acetone into
the same container. The container was sealed with a Teflon-lined closure (sample
type 4-PM less than 2.5 m).

5. Following completion of the nitrogen purge the total liquid content of impingers
one and two were measured volumetrically or gravimetrically and the sample
placed in a borosilicate container (sample type 5).

6. The coil condenser the first two impingers the back half of the filterable
particulate filter holder the front half of the condensable filter housing and the
connectors were rinsed twice with distilled water. The rinsate was added to
sample type 5.

7. The coil condenser the first two impingers the back half of the filterable
particulate filter holder the front half of the condensable filter housing and the
connectors were rinsed twice with acetone and hexane. The rinses were placed in
a borosilicate container with Teflon-lined closure (sample type 6).

8. The Teflon filter (CPM filter) located between impingers 2 and 3 was removed
from its filter holder and placed into a petri dish or borosilicate container (sample
type 7).

0. The total liquid content of impinger three was measured volumetrically and
discarded.

10. The silica gel was removed from the last impinger and immediately weighed to the

nearest one-tenth gram. The weight gain was recorded.

11. Acetone PM;;s filter distilled water and hexane blank samples were placed into a
borosilicate/Teflon container or petri dish and sealed for gravimetric analysis.

Each container was labeled to clearly identify its contents. The height of the fluid level was
marked on the container of each liquid sample to determine whether or not leakage occurred

during transport.
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4.6.2 Filterable PM,; /PM25 (EPA 2 1A) Analysis

= The filters and any loose fragments were desiccated for 24 hours and weighed to the
nearest 0.1 mg to a constant weight of no more than 0.5 mg between 2 consecutive
weighings with no less than six hours of desiccation time between weighings.

» The front-half acetone wash samples (nozzle/PM;, cyclone rinse PM;o cyclone
exit/PM; s cyclone rinse and PM; s exit/filter holder rinse) were evaporated at ambient
temperature and pressure in tared beakers and then desiccated to constant weight to
the nearest 0.1 mg.

= A blank sample of acetone and a filter was analyzed along with the PM;o/PM; s
source samples.

The residue weight of the nozzle PM,¢/cyclone rinse sample represents the particulate catch
greater than 10 microns ( PMjy). The PM cyclone exit PM,s cyclone rinses represent the
particulate catch less than 2.5 microns ( PM;y) The PM;; filter holder rinse sample plus the

filter residue represents the filterable particulate catch less than and equal to 2.5 microns (PM s).
4.6.3 Condensable Particulate (EPA 2 2) Analysis

= The total volume of sample type 5 was measured.

= The Teflon filter was extracted (rinsed).

= The remaining contents of sample type 5 and the acetone/hexane rinse (sample type
6) were combined in a separatory funnel. After mixing the organic phase was
removed and retained in a tared beaker. Two separate additions of 75 ml of hexane
were added to the separatory funnel and removed (following mixing and separation)
to the tared beaker. The organic fraction was evaporated at room temperature and
desiccated to the nearest 0.1 mg to a constant weight.

= The resulting water (inorganic fraction) was placed in a tared beaker and taken to near
dryness (~ 50 ml) on a hot plate and then evaporated to dryness in an oven at 105°C.

The total of the organic and inorganic fractions represent the condensible particulate catch. The
total PM;o/PM,s includes the filterable PM,;o/PM,s catch plus the organic and inorganic

condensables.
4.7 CONTINUOUS EMISSIONS MONITORING SYSTEM

A diagram of the reference method sampling system used to measure VOC and O,/CO; is
presented in Figure 4-5. The system conformed to the requirements of EPA Reference Methods

25A and 3A. A flame ionization analyzer was used to measure VOC concentrations. A non']
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dispersive infrared (NDIR) analyzer was used to measure CO, and a paramagnetic analyzer was

used to measure O, concentrations.

Stack gas was withdrawn from the stack through a heated stainless steel probe and heated filter
via a heated sample line maintaining a temperature of 250°F. The probe was inserted into a
dedicated sample port at a single point in the gas stream. The outlet of the heated sample line
was connected to a sample conditioning system for moisture removal. The clean dried sample
was then transported to the O, and CO; analyzers via a Teflong sample line. The VOC sample
was drawn directly to the flame ionization analyzer from a “T” located before the sample
conditioners. The flame ionization analyzers measures VOC on a wet basis. A separate Teflong

line was used for introduction of VOC and O,/CO; bias gases to the probe outlet.

471 VOC and O,/CO; Monitoring Procedures

The VOC and O,/CO, analyzers were calibrated daily by introduction of EPA Protocol
calibration gases to the analyzers. After the analyzer calibration a system bias check was
conducted by introducing a zero gas (zero air or nitrogen) and one selected VOC and O,/CO,
calibration gas to the sample probe outlet. The bias check was repeated at the end of each test run

to determine sampling system bias and instrument drift for each analyzer.

The interference checks on WESTON’s O,/CO, instrumental analyzers were previously
performed (December 2014) in accordance with EPA Method 7E and were not repeated for this

test program.

Additionally an O stratification check was performed prior to the test effort in accordance with
EPA Method 7E — Section 8.1.2. Sampling during formal testing was performed at a single point
based on the results of the stratification test ( 5% difference for each traverse point compared to

the average result).

Three formal test runs of one hour or longer duration coincided with the isokinetic sample runs

in order to correct wet concentrations to a dry basis and calculate mass rates in terms of 1b/hr.

The output from the analyzers was directed to a data acquisition system and recorded by a

computer equipped with data reduction software designed by WESTON. The software calculated
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the average one-minute measured concentrations which were used to compute an average

concentration for the test run.

48 OPACITY

Opacity was determined by a certified visible emissions (VE) evaluator pursuant to EPA
Reference Method 9. A 60-minute opacity observation (3 total) was conducted in conjunction
with each EPA 5/29 and 201A/202 test train pairing. General procedures related to EPA 9 are

presented below:

= A qualified observer stood at a distance to provide a clear view of the emissions with
the sun oriented in the 140° sector to his/her back.

= The observers’ line of vision was perpendicular to the plume direction.

= The observer recorded all pertinent atmospheric conditions and pertinent site
information.

= (QOpacity observations were made at the point of greatest opacity of the plume and at a
point without condensed water vapor.

= The exhaust plume was observed in 15 second intervals to make a reading for a
minimum of 240 readings per 60-minute period. The reported % opacity was
calculated as the average of the 240 consecutive observations.
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5. FUEL SAMPLING AND ANALYSIS

LWEC fuel is supplied by M.A. Energy Resources LLC (MAER). MAER operates a fuel

aggregation facility where raw materials are processed then conveyed to the facility.

As required by the 114 Request fuel samples were collected during the test program during each
test run in accordance with 40 CFR 63 Subpart 7521(c and d). LWEC designated personnel to
collect fuel samples at least twice per run (approximately beginning and mid-point) from a point
where each fuel drops onto the conveyor belt feeding the boiler. A composite sample of each fuel

type per test run was submitted for analysis.

Prior to the stack test program LWEC personnel collected samples of each fuel fired in the

boiler on fifteen separate occasions (19 May — 2 June 2016).

The stack test composites and all fuel samples collected prior to formal testing were submitted

for analysis as listed in Table 5-1.
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Table 5-1

Fuel Sample Analytical Methods

Fuel Required . Minimum
Type AI:lalysis Analytical Methods Detection Level
TDF Moisture ASTM D3173 “Standard Test Method Not Applicable
Content for Moisture in the Analysis Sample of
Coal and Coke”
Chlorine EPA 5050/9056 “Determination of ~50 ppm
Concentration Inorganic Anions by lon
Chromatography”
Sulfur ASTM D4239 “Standard Test 0.02 weight %
Concentration Method for Sulfur in the Analysis
Sample of Coal and Coke Using
High-Temperature Tube Furnace
Combustion”
Wood Moisture ASTM D3173 “Standard Test Not Applicable
Content Method for Moisture in the Analysis
Sample of Coal and Coke”
Chlorine EPA 5050/9056 ‘“Determination of ~50 ppm
Concentration Inorganic Anions by Ilon
Chromatography”
Sulfur ASTM D4239 “Standard Test 0.02 weight %
Concentration Method for Sulfur in the Analysis
Sample of Coal and Coke Using
High-Temperature Tube Furnace
Combustion”
Creosote Moisture ASTM D3173 “Standard Test Not Applicable
Ties Content Method for Moisture in the Analysis
Sample of Coal and Coke”
Chlorine EPA 5050/9056 “Determination of ~50 ppm
Concentration Inorganic Anions by Ilon
Chromatography’”
Sulfur ASTM D4239 “Standard Test 0.02 weight %
Concentration Method for Sulfur in the Analysis
Sample of Coal and Coke Using
High-Temperature Tube Furnace
Combustion”
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6. QUALITY ASSURANCE/QUALITY CONTROL

6.1 QUALITY CONTROL PROCEDURES

As part of the compliance test WESTON implemented a QA/QC program. QA and QC are

defined as follows:

= Quality Control: The overall system of activities whose purpose is to provide a
quality product or service: for example the routine application of procedures for
obtaining prescribed standards of performance in the monitoring and measurement
process.

= Quality Assurance: A system of activities whose purpose is to provide assurance that
the overall quality control is being done effectively. Further

The field team manager for stack sampling was responsible for implementation of field QA/QC
procedures. Individual laboratory managers were responsible for implementation of analytical
QA/QC procedures. The overall project manager oversaw all QA/QC procedures to ensure that
sampling and analyses met the QA/QC requirements and that accurate data resulted from the test

program.

6.2 GAS STREAM SAMPLING QA PROCEDURES

General QA checks were conducted during testing and apply to all methods including the

following:

Performance of leak checks.

Use of standardized forms labels and checklists.
Maintenance of sample traceability.

Collection of appropriate blanks.

Use of calibrated instrumentation.

Review of data sheets in the field to verify completeness.
Use of validated spreadsheets for calculation of results.

The following section details specific QA procedures applied to the isokinetic methods.
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6.2.1 Stack Gas Velocity/Volumetric Flow Rate QA Procedures

The QA procedures followed for velocity/volumetric flow rate determinations followed

guidelines set forth by EPA Method 2. Incorporated into this method were sample point

determinations by EPA Method 1 and gas moisture content determination by EPA Method 4.

QA procedures for Methods 1 and 2 are discussed below.

Volumetric flow rates were determined during the isokinetic flue gas tests. The following QC

steps were followed during these tests:

The S-type pitot tube was visually inspected before sampling.
Both legs of the pitot tube were leak checked before sampling.

Proper orientation of the S-type tube was maintained while making measurements.
The yaw and pitch axes of the S-type pitot tube were maintained at 90° to the flow.

The manometer oil was leveled and zeroed before each run.

Pitot tube coefficients were determined based on physical measurement techniques as
delineated in Method 2.

6.2.2 Moisture and Sample Gas Volume QA Procedures

Gas stream moisture was determined as part of the isokinetic test trains. The following QA

procedures were followed in determining the volume of moisture collected:

Preliminary impinger train tare weights were weighed or measured volumetrically to
the nearest 0.1 g or 1.0 ml.

The balance was leveled and placed in a clean motionless environment for weighing.

The indicating silica gel was fresh for each run and periodically inspected and
replaced during runs if needed.

The silica gel impinger gas temperature was maintained below 68°F.

The QA procedures that were followed in regards to accurate sample gas volume determination

WEre:

The dry gas meter was fully calibrated annually using an EPA approved intermediate
standard device.
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= Pre-test port-change and post-test leak-checks were completed (must be less than
0.02 cfm or 4 percent of the average sample rate).

»= The gas meter was read to the thousandth of a cubic foot for all initial and final
readings.

= Readings of the dry gas meter meter orifice pressure (Delta H) and meter
temperatures were taken at every sampling point.

=  Accurate barometric pressures were recorded at least once per day.

= Pre- and Post-test dry gas meter checks were completed to verify the accuracy of the
meter calibration constant (Y).

6.2.3 Isokinetic Sampling Train QA Procedures

The Quality Assurance procedures outlined in this section were designed to ensure collection of
representative, high quality test parameter (HCI/HF) concentrations and mass emissions data.

The sampling QA procedures followed to ensure representative measurements were:

= All glassware was prepared per reference method procedures.

= The sample rates were within + 10 percent of the true isokinetic (100 percent) rate.

= All sampling nozzles were manufactured and calibrated according to EPA standards.
= Recovery procedures were completed in a clean environment.

= Sample containers for liquids and filters were constructed of borosilicate or
polyethylene with Teflon®-lined lids.

= At least one reagent blank of each type of solution or filter was retained and analyzed.

= All test train components from the nozzle through the last impinger were constructed
of glass (with the exception of the filter support pad which is Teflon®).

= All recovery equipment (i.e. brushes graduated cylinders etc.) were non-metallic.
6.2.4 Sample Identification and Custody

Sample custody procedures for this program were based on EPA recommended procedures.
Since samples were analyzed at remote laboratories the custody procedures emphasized careful
documentation of sample collection and field analytical data and the use of chain-of-custody

records for samples being transferred. These procedures are discussed below.
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The Field Team Manager was responsible for ensuring that all stack samples taken were
accounted for and that all proper custody and documentation procedures were followed for the
field sampling and field analytical efforts. The Field Team Manager was assisted in this effort by

key sampling personnel involved in sample recovery.

Following sample collection all stack samples were given a unique sample identification code.
Stack sample labels were completed and affixed to the sample container. The sample volumes
were determined and recorded and the liquid levels on each bottle were marked. Sample bottle
lids were sealed on the outside with Teflon® tape to prevent leakage. Additionally the samples

were stored in a secure area until they are shipped.

As the samples were packed for travel chain-of-custody forms were completed for each
shipment. The chain-of-custody forms specifying the treatment of each sample were also

enclosed in the sample shipment container.

6.2.5 Data Reduction and Validation QC Checks

All data and/or calculations for flow rates moisture contents and isokinetic rates were made
using a computer software program validated by an independent check. In addition all

calculations were spot checked for accuracy and completeness by the Field Team Leader.
In general all measurement data was validated based on the following criteria:

= Process conditions during sampling or testing.
= Acceptable sample collection procedures.

= Consistency with expected or other results.

= Adherence to prescribed QC procedures.

Any suspect data was flagged and identified with respect to the nature of the problem and
potential effect on the data quality.

6.3 REFERENCE METHOD CEMS QA/QC CHEC S

= Continuous emissions monitoring system (probe to sample conditioner) were checked
for leaks prior to the testing.
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= Pre and post-test calibration bias tests were performed as required by the reference
methods.

= Prior to formal testing a three point stratification check using O,/CO, was performed
pursuant to Section 8.1.2 of EPA Method 7E. The three points (16.7 50 and 83.3
percent of the stack diameter) were each sampled for a minimum of two times the
system response. Based on the stratification test results (each point compared to the
mean difference was no more than + 5.0 %) all sampling was performed at a single

point at the stack midpoint.

= A permanent data record of analyzer response was made using computer software
designed by WESTON.

= All calibration gases used met EPA Protocol standards.
6.4 LABORATORY AUDIT SAMPLES

Laboratory audit samples for metals (Pb Ni As Mn) and HCI were obtained from a Stationary
Source Audit Sample (SSAS) provider in accordance with the EPA SSAS program. The audit
samples were analyzed in conjunction with the stack samples and the laboratory report indicates

passing results for all audit samples submitted.
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APPENDIX A
DETAILED TEST RESULTS

Al Emissions Test Results

A.2  Stack Inlet Temperature Data
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A.1 EMISSIONS TEST RESULTS
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L'Anse Warden Electric Company
L'Anse, MI
Boiler No. 1
Summary o Particulate and Metals Test Data and Test Results

Test Data
Test run number 1 2 3
Location Boiler No.1
Date 7/6/16 7/7/16 7/7/16
Time period 1314-1521 0840-1055 1515-1704
F-Factor 9561 9561 9561

SAMPLING DATA:
Sampling duration, min. 96 96 96
Nozzle diameter, in. 0.250 0.250 0.250
Cross sectional nozzle area, sq.ft. 0.000341 0.000341 0.000341
Barometric pressure, in. Hg 29.27 29.38 29.38
Avg. orifice press. diff., in H,O 1.64 1.71 1.81
Avg. dry gas meter temp., deg F 92 77 71
Avg. abs. dry gas meter temp., deg. R 552 537 531
Total liquid collected by train, ml 274.9 268.3 257.8
Std. vol. of H,O vapor coll., cu.ft. 12.9 12.6 12.1
Dry gas meter calibration factor 1.0017 1.0017 1.0017
Sample vol. at meter cond., def 63.332 63.749 65.414
Sample vol. at std. cond., dsef @ 59.552 61.850 64.228
Percent of isokinetic sampling 101.7 103.5 103.9

GAS STREAM COMPOSITION DATA:

CO,, % by volume, dry basis 13.8 133 13.1
0O,, % by volume, dry basis 6.6 7.1 7.3

N,, % by volume, dry basis 79.6 79.6 79.6
Molecular wt. of dry gas, 1b/Ib mole 30.5 304 304
H,0 vapor in gas stream, prop. by vol. 0.179 0.170 0.159
Mole fraction of dry gas 0.821 0.830 0.841
Molecular wt. of wet gas, 1b/lb mole 28.2 28.3 28.4

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,O -12.6 -12.4 -12.4
Absolute pressure, in. Hg 28.34 28.47 28.47
Avg. temperature, deg. F 437 430 434
Avg. absolute temperature, deg.R 897 890 894
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 12 12 12
Duct Avg. gas stream velocity, ft./sec. 65.2 65.0 66.6
Duct cross sectional area, sq.ft. 39.000 39.000 39.000
Stack exit avg. gas stream velocity, ft./sec. 57.5 57.4 58.8
Stack cross sectional area, sq.ft. 44.179 44.179 44.179
Avg. gas stream volumetric flow, wacf/min. 152549 152064 155914
Avg. gas stream volumetric flow, dscf/min. 69828 71231 73689

PARTICULATE LABORATORY REPORT DATA

Front half acetone rinse, g 0.0035 0.0056 0.0033
Filter, g 0.0020 0.0070 0.0049
Total catch, g 0.0055 0.0126 0.0082

PARTICULATE EMISSIONS Average Limit
Conc., gr/dscf 0.0014 0.0031 0.0020 0.0022 -0
Mass rate, Ib/hr 0.85 1.92 1.24 1.34 19.20
Mass rate, Ib/MMBtu @ 0.003 0.007 0.004 0.004 0.06

METALS MASS EMISSION RATES, Ib/hr

Arsenic (As) < 1.24E-04 1.42E-04 1.44E-04 1.37E-04 -0
Lead (Pb) 1.19E-03 1.01E-03 1.13E-03 1.11E-03 0.02
Manganese (Mn) 1.52E-03 2.89E-03 2.88E-03 2.43E-03 -0
Nickel (Ni) 1.21E-03 4.72E-04 6.07E-04 7.63E-04 -0

(1) - Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg).
(2) - Calculated using facility provided F-factor of 9561.
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L'Anse Warden Electric Company
L'Anse, M1
Boiler No. 1
Summary of PM10 and PM2.5 Test Data and Results

TEST DATA:
Test run number 2 3 4
Location Boiler No. 1
Test date 7/7/116 7/7/116 7/7/116
Test time period 1057-1251 1513-1704 1742-1926

SAMPLING DATA:
Avg Sqrt Delta P, sqrt(inches H20) 0.84955 0.87248 0.87529
Sampling duration, min. 105.50 103.50 97.5
Nozzle-1 diameter, in. 0.190 0.190 0.190
Barometric pressure, in. Hg 29.38 29.38 29.38
Avg. orifice press. diff., in H,O 0.39 0.39 0.37
Avg. dry gas meter temp., deg F 81.11 76.37 79.0
Avg. abs. dry gas meter temp., deg. R 541 536 539
Total liquid collected by train, ml 164.4 154.6 141.4
Std. vol. of H,O vapor coll., cu.ft. 7.74 7.28 6.66
Dry gas meter calibration factor 0.9915 0.9915 0.9915
Sample vol. at meter cond., def 36.455 36.261 33.193
Sample vol. at std. cond., dscf" 34.653 34.773 31.676
Percent of isokinetic sampling 100.9 99.62 96.1
Particle Diam. with 50% penetration, um (PM, cyclone) 10.053 9.988 10.216
Cyclone flow rate (actual), cfm 0.713 0.722 0.699
Particle Diam. with 50% penetration, um (PM, 5 cyclone D50) 2.429 2.399 2.492
Particle Diam. with 50% penetration, um (PM, 5 cyclone D50-1) 2425 2.394 2.491
Ratio of Cyclone IV D50 values 1.001 1.002 1.000
Delta P minimum, in H20 (Nozzle -1) 0.344 0.355 0.328
Delta P maximum, in H20 (Nozzle-1) 1.190 1.222 1.150

GAS STREAM COMPOSITION DATA:

CO,, % by volume, dry basis 13.1 13.2 133
0,, % by volume, dry basis 7.3 73 7.2

N,, % by volume, dry basis 79.6 79.5 79.5
Molecular wt. of dry gas, 1b/lb mole 30.39 30.40 30.42
H,0 vapor in gas stream, prop. by vol. 0.183 0.173 0.174
Mole fraction of dry gas 0.817 0.827 0.826
Molecular wt. of wet gas, Ib/Ib mole 28.13 28.26 28.26

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,0 -12.40 -12.40 -12.80
Absolute pressure, in. Hg 28.47 28.47 28.44
Avg. temperature, deg. F 431.5 432.1 4322
Avg. absolute temperature, deg.R 892 892 892
Pitot tube coefficient 0.781 0.781 0.781
Total number of traverse points 12 12 12
DuctAvg. gas stream velocity, ft./sec. 59.9 61.3 61.6
Duct cross sectional area, sq.ft. 39.00 39.00 39.00
Stack exit avg. gas stream velocity, ft./sec. 52.8 542 544
Stack cross sectional area, sq.ft. 44.179 44.179 44.179
Avg. gas stream volumetric flow, wacf/min. 140056 143549 144091
Avg. gas stream volumetric flow, dscf/min. " 64488 66820 66946

LABORATORY REPORT DATA®

Acetone rinse greater than PM, 5 and less than PM,, g 0.0024 0.0027 0.0044

Acetone rinse less than PM, 5, g 0.0065 0.0030 0.0036

Filter, g 0.0010 <0.0003 <0.0003

H,O Impinger (inorganic) residue, g 0.0088 0.0220 0.0200

Solvent Impinger (organic) residue, g 0.0028 0.0036 0.0017

Filterable PM, s catch, g 0.0075 0.0030 0.0036

Filterable PM,, catch, g 0.0099 0.0057 0.0080

Total PM, 5 catch, g 0.0191 0.0286 0.0253

Total PM,, catch, g 0.0215 0.0313 0.0297

Average Limit
Total PM, 5 Emission rate, 1b/hr 4.7 7.3 7.1 6.3 -
Total PM, s Emission rate, Ib/MMBtu 0.0179 0.0266 0.0257 0.0234 -
TOTAL PM,, EMISSIONS
Total PM,, Conc., gr/dscf 0.00957 0.01389 0.01447 0.01264 -
Total PM,, Emission rate, Ib/hr 53 8.0 8.3 7.2 154
Total PM,, Emission rate, Ilb/MMBtu 0.0201 0.0292 0.0301 0.0265 -
(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nondetect values are labeled as "<" and are not included in emission calculations..
(3) Calculated using facility provided F-factor of 9561.
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Summary o Dioxin / Furan Test Data and Test Results

TEST DATA
Run number
Location
Date
Time period

SAMPLING DATA
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H,O
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H,O vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., def
Sample vol. at std. cond., dscf ™
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA
CO,, % by volume, dry basis
0,, % by volume, dry basis
N,, % by volume, dry basis
Molecular wt. of dry gas, Ib/lb mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, 1b/lb mole

L'Anse Warden Electric Company
L'Anse, MI
Boiler No. 1

7/6/2016
0914-1231

180.0
0.252
0.000346
29.27
1.88
87
547
5434
25.58
1.0017
126.625
120.370
106.5

13.4
6.9
79.7
30.42
0.175
0.825
28.24

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H,O

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R
Pitot tube coefficient

Total number of traverse points

Duct Avg. gas stream velocity, ft./sec.
Duct cross sectional area, sq.ft.

Stack exit avg. gas stream velocity, ft./sec.

Stack cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

DIOXIN LABORATORY REPORT DATA, pg.

Total TCDD
2,3,7,8-TCDD
Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

FURAN LABORATORY REPORT DATA, pg.

Total TCDF
2,3,7,8-TCDF @
Total PeCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total HXCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HpCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total OCDF

Not detected

-12.60
28.34
437
897
0.84
12
65.7
39.00
58.0
44.179
153756
70699

1.50E-04
6.90E-06
2.08E-04
1.43E-05
1.10E-04
5.80E-06
1.06E-05
1.42E-05
8.07E-05
3.06E-05
9.59E-05

7.86E-05
2.30E-05
1.70E-05
3.80E-06
4.00E-06
1.02E-05
5.20E-06
3.50E-06
3.90E-06
4.20E-06
1.04E-05
6.00E-06
4.10E-06
7.90E-06

(1) Standard conditions 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
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2
Boiler No. 1
7/6/2016
1552-1907

180.0
0.250
0.000341
29.27
1.63
97
557
477.6
22.48
1.0017
118.288
110.269
99.6

13.2
7.1
79.7
30.40
0.169
0.831
28.30

-12.60
28.34
434
894
0.84
12
64.8
39.00
57.2
44.179
151548
70374

5.66E-05
4.70E-06
9.66E-05
9.30E-06
9.18E-05
5.60E-06
1.26E-05
1.29E-05
1.62E-04
8.15E-05
2.38E-04

3.02E-05
1.07E-05
3.90E-06
3.90E-06
3.90E-06
5.40E-06
5.40E-06
3.70E-06
4.00E-06
4.40E-06
1.71E-05
7.70E-06
3.80E-06
1.50E-05

7/7/016
1135-1450

180.0
0.250
0.000341
29.38
1.80
77
537
466.3
21.95
1.0017
122.983
119.330
103.1

13.2
7.3
79.5
30.40
0.155
0.845
28.48

-12.80
28.44
436
896
0.84
12
66.5
39.00
58.7
44.179
155498
73550

6.97E-05
5.90E-06
9.02E-05
8.80E-06
5.15E-05
4.00E-06
5.60E-06
6.80E-06
4.07E-05
1.72E-05
5.31E-05

3.05E-05
1.20E-05
7.50E-06
3.50E-06
3.70E-06
3.80E-06
3.80E-06
3.30E-06
3.60E-06
4.00E-06
3.40E-06
3.40E-06
3.30E-06
3.80E-06



L'Anse Warden Electric Company

TEST DATA
Run number
Location
Date
Time period

DIOXIN LABORATORY REPORT DATA, pg.

Total TCDD
2,3,7,8-TCDD
Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

DIOXIN CONCENTRATION, Ib/dsc
Total TCDD
2,3,7,8-TCDD

Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

DIOXIN CONCENTRATION, pg/dscm.
Total TCDD
2,3,7,8-TCDD

Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

DIOXIN CONCENTRATION, pg/dsem. @ % O,

Total TCDD
2,3,7,8-TCDD
Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

DIOXIN EMISSIONS, Ib/hr.
Total TCDD
2,3,7,8-TCDD

Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

Non detect value

L'Anse, MI
Boiler No. 1
Summary of Dioxin / Furan Test Data and Test Results
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1

7/6/2016
0914-1231

1.50E-04
6.90E-06
2.08E-04
1.43E-05
1.10E-04
5.80E-06
1.06E-05
1.42E-05
8.07E-05
3.06E-05
9.59E-05

2.75E-15
1.26E-16
3.81E-15
2.62E-16
2.01E-15
1.06E-16
1.94E-16
2.60E-16
1.48E-15
5.60E-16
1.76E-15

4.40E-05
2.02E-06
6.10E-05
4.20E-06
3.23E-05
1.70E-06
3.11E-06
4.17E-06
2.37E-05
8.98E-06
2.81E-05

4.37E-05
2.01E-06
6.06E-05
4.17E-06
3.20E-05
1.69E-06
3.09E-06
4.14E-06
2.35E-05
8.91E-06
2.79E-05

1.17E-08
5.36E-10
1.62E-08
1.11E-09
8.55E-09
4.51E-10
8.24E-10
1.10E-09
6.27E-09
2.38E-09
7.45E-09

2
Boiler No. 1
7/6/2016
1552-1907

5.66E-05
4.70E-06
9.66E-05
9.30E-06
9.18E-05
5.60E-06
1.26E-05
1.29E-05
1.62E-04
8.15E-05
2.38E-04

1.13E-15
9.40E-17
1.93E-15
1.86E-16
1.84E-15
1.12E-16
2.52E-16
2.58E-16
3.24E-15
1.63E-15
4.76E-15

1.81E-05
1.51E-06
3.09E-05
2.98E-06
2.94E-05
1.79E-06
4.04E-06
4.13E-06
5.19E-05
2.61E-05
7.62E-05

1.83E-05
1.52E-06
3.12E-05
3.00E-06
2.96E-05
1.81E-06
4.06E-06
4.16E-06
5.23E-05
2.63E-05
7.68E-05

4.78E-09
3.97E-10
8.15E-09
7.85E-10
7.75E-09
4.73E-10
1.06E-09
1.09E-09
1.37E-08
6.88E-09
2.01E-08

3

7/7/016
1135-1450

6.97E-05
5.90E-06
9.02E-05
8.80E-06
5.15E-05
4.00E-06
5.60E-06
6.80E-06
4.07E-05
1.72E-05
5.31E-05

1.29E-15
1.09E-16
1.67E-15
1.63E-16
9.51E-16
7.39E-17
1.03E-16
1.26E-16
7.52E-16
3.18E-16
9.81E-16

2.06E-05
1.75E-06
2.67E-05
2.60E-06
1.52E-05
1.18E-06
1.66E-06
2.01E-06
1.20E-05
5.09E-06
1.57E-05

2.11E-05
1.78E-06
2.73E-05
2.66E-06
1.56E-05
1.21E-06
1.69E-06
2.06E-06
1.23E-05
5.20E-06
1.61E-05

5.68E-09
4.81E-10
7.35E-09
7.17E-10
4.20E-09
3.26E-10
4.57E-10
5.54E-10
3.32E-09
1.40E-09
4.33E-09



L'Anse Warden Electric Company
L'Anse, MI
Boiler No. 1
Summary o Dioxin / Furan Test Data and Test Results

TEST DATA
Run number 1 2 3
Location Boiler No. 1
Date 7/6/2016 7/6/2016 7/7/016
Time period 0914-1231 1552-1907 1135-1450

FURAN LABORATORY REPORT DATA, ug.

Total TCDF 7.86E-05 3.02E-05 3.05E-05
2,3,7,8-TCDF 2.30E-05 1.07E-05 1.20E-05
Total PeCDF 1.70E-05 3.90E-06 7.50E-06
1,2,3,7,8-PeCDF 3.80E-06 3.90E-06 3.50E-06
2,34,7,8-PeCDF 4.00E-06 3.90E-06 3.70E-06
Total HXCDF 1.02E-05 5.40E-06 3.80E-06
1,2,3,4,7,8-HxCDF 5.20E-06 5.40E-06 3.80E-06
1,2,3,6,7,8-HxCDF 3.50E-06 3.70E-06 3.30E-06
2,3.4,6,7,8-HXCDF 3.90E-06 4.00E-06 3.60E-06
1,2,3,7,8,9-HxCDF 4.20E-06 4.40E-06 4.00E-06
Total HpCDF 1.04E-05 1.71E-05 3.40E-06
1,2,3,4,6,7,8-HpCDF 6.00E-06 7.70E-06 3.40E-06
1,2,3,4,7,8,9-HpCDF 4.10E-06 3.80E-06 3.30E-06
Total OCDF 7.90E-06 1.50E-05 3.80E-06

FURAN CONCENTRATION, Ib/dsc

Total TCDF 1.44E-15 6.04E-16 5.63E-16
2,3,7,8-TCDF 4.21E-16 2.14E-16 2.22E-16
Total PeCDF 3.11E-16 7.80E-17 1.39E-16
1,2,3,7,8-PeCDF 6.96E-17 7.80E-17 6.47E-17
2,3,4,7,8-PeCDF 7.33E-17 7.80E-17 6.84E-17
Total HXCDF 1.87E-16 1.08E-16 7.02E-17
1,2,3,4,7,8-HXCDF 9.52E-17 1.08E-16 7.02E-17
1,2,3,6,7,8-HxCDF 6.41E-17 7.40E-17 6.10E-17
2,3,4,6,7,8-HxCDF 7.14E-17 8.00E-17 6.65E-17
1,2,3,7,8,9-HxCDF 7.69E-17 8.80E-17 7.39E-17
Total HpCDF 1.90E-16 3.42E-16 6.28E-17
1,2,3,4,6,7,8-HpCDF 1.10E-16 1.54E-16 6.28E-17
1,2,3,4,7,8,9-HpCDF 7.51E-17 7.60E-17 6.10E-17
Total OCDF 1.45E-16 3.00E-16 7.02E-17

FURAN CONCENTRATION, pg./dscm.

Total TCDF 2.31E-05 9.67E-06 9.03E-06
2,3,7,8-TCDF 6.75E-06 3.43E-06 3.55E-06
Total PeCDF 4.99E-06 1.25E-06 2.22E-06
1,2,3,7,8-PeCDF 1.11E-06 1.25E-06 1.04E-06
2,3,4,7,8-PeCDF 1.17E-06 1.25E-06 1.10E-06
Total HXCDF 2.99E-06 1.73E-06 1.12E-06
1,2,3,4,7,8-HXCDF 1.53E-06 1.73E-06 1.12E-06
1,2,3,6,7,8-HxCDF 1.03E-06 1.19E-06 9.77E-07
2,3,4,6,7,8-HxCDF 1.14E-06 1.28E-06 1.07E-06
1,2,3,7,8,9-HxCDF 1.23E-06 1.41E-06 1.18E-06
Total HpCDF 3.05E-06 5.48E-06 1.01E-06
1,2,3,4,6,7,8-HpCDF 1.76E-06 2.47E-06 1.01E-06
1,2,3,4,7,8,9-HpCDF 1.20E-06 1.22E-06 9.77E-07
Total OCDF 2.32E-06 4.80E-06 1.12E-06

FURAN CONCENTRATION, pg./dsem @ % O,

Total TCDF 2.29E-05 9.74E-06 9.22E-06
2,3,7,8-TCDF 6.70E-06 3.45E-06 3.63E-06
Total PeCDF 4.95E-06 1.26E-06 2.27E-06
1.2,3,7,8-PeCDF 1.11E-06 1.26E-06 1.06E-06
2,3,4,7,8-PeCDF 1.17E-06 1.26E-06 1.12E-06
Total HXCDF 2.97E-06 1.74E-06 1.15E-06
1,2,3,4,7,8-HxCDF 1.51E-06 1.74E-06 1.15E-06
1.2,3,6,7,8-HxCDF 1.02E-06 1.19E-06 9.98E-07
2.3,4,6,7,8-HxCDF 1.14E-06 1.29E-06 1.09E-06
1.2,3,7,8,9-HxCDF 1.22E-06 1.42E-06 1.21E-06
Total HpCDF 3.03E-06 5.52E-06 1.03E-06
1,23,4,6,7,8-HpCDF 1.75E-06 2.48E-06 1.03E-06
1,2,3,4,7,8,9-HpCDF 1.19E-06 1.23E-06 9.98E-07
Total OCDF 2.30E-06 4.84B-06 1.15E-06

FURAN EMISSIONS, Ib/hr.

Total TCDF 6.11E-09 2.55E-09 2.49E-09
2,3,7,8-TCDF " 1.79E-09 9.03E-10 9.78E-10
Total PeCDF 1.32E-09 3.29E-10 6.11E-10
1,2,3,7,8-PeCDF 2.95E-10 3.29E-10 2.85E-10
2,3,4,7,8-PeCDF 3.11E-10 3.29E-10 3.02E-10
Total HXCDF 7.92E-10 4.56E-10 3.10E-10
1,2,3,4,7,8-HXxCDF 4.04E-10 4.56E-10 3.10E-10
1,2,3,6,7,8-HxCDF 2.72E-10 3.12E-10 2.69E-10
2.3,4,6,7,8-HXCDF 3.03E-10 3.38E-10 2.94E-10
1,2,3,7,8,9-HxCDF 3.26E-10 3.71E-10 3.26E-10
Total HpCDF 8.08E-10 1.44E-09 2.77E-10
1,2,3,4,6,7,8-HpCDF 4.66E-10 6.50E-10 2.77E-10
1,2,3,4,7,8,9-HpCDF 3.19E-10 3.21E-10 2.69E-10
Total OCDF 6.14E-10 1.27E-09 3.10E-10

ND  Non detect value
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TEST DATA
Run number
Location
Date
Time period

TOXIC EQUIVALENCY EMISSIONS (WHO/2005), ug/dscm @ 7% O,

Total TCDD
2,3,7,8-TCDD
Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

Total TCDF
2,3,7,8-TCDF

Total PeCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total HXCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HXCDF
Total HpCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total OCDF

L'Anse Warden Electric Company

L'Anse, MI
Boiler No. 1

0.01
0.01
0.0003

TOTAL TOXIC EQUIVALENCY EMISSIONS (WHO/2005), ug/dscm @ 7% O, "

TOXIC EQUIVALENCY EMISSIONS (WHO/2005), lb/hr.

Total TCDD
2,3,7,8-TCDD
Total PeCDD
1,2,3,7,8-PeCDD
Total HxCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HpCDD
1,2,3,4,6,7,8-HpCDD
Total OCDD

Total TCDF
2,3,7,8-TCDF

Total PeCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total HxCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HpCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total OCDF

(WHO/2005)

0.03
0.3

0.1
0.1
0.1
0.1

0.01
0.01
0.0003

TOTAL TOXIC EQUIVALENCY EMISSIONS (WHO/2005), Ib/hr.

(1) Toxic equivalency does not include detection limit values.

Non detect value

(WHO/2005)

Summary o Dioxin / Furan Test Data and Test Results

1

7/6/2016
0914-1231

0.00E+00
2.01E-06
0.00E+00
4.17E-06
0.00E+00
1.69E-07
3.09E-07
4.14E-07
0.00E+00
8.91E-08
8.38E-09

0.00E+00
6.70E-07
0.00E+00
3.32E-08
3.50E-07
0.00E+00
1.51E-07
1.02E-07
1.14E-07
1.22E-07
0.00E+00
1.75E-08
1.19E-08
6.90E-10

7.72E-06

0.00E+00
5.36E-10
0.00E+00
1.11E-09
0.00E+00
4.51E-11
8.24E-11
1.10E-10
0.00E+00
2.38E-11
2.24E-12

0.00E+00
1.79E-10
0.00E+00
8.86E-12
9.32E-11
0.00E+00
4.04E-11
2.72E-11
3.03E-11
3.26E-11
0.00E+00
4.66E-12
3.19E-12
1.84E-13

2.06E-09

45

2
Boiler No. 1
7/6/2016
1552-1907

0.00E+00
1.52E-06
0.00E+00
3.00E-06
0.00E+00
1.81E-07
4.06E-07
4.16E-07
0.00E+00
2.63E-07
2.30E-08

0.00E+00
3.45E-07
0.00E+00
3.77E-08
3.77E-07
0.00E+00
1.74E-07
1.19E-07
1.29E-07
1.42E-07
0.00E+00
2.48E-08
1.23E-08
1.45E-09

6.35E-06

0.00E+00
3.97E-10
0.00E+00
7.85E-10
0.00E+00
4.73E-11
1.06E-10
1.09E-10
0.00E+00
6.88E-11
6.03E-12

0.00E+00
9.03E-11
0.00E+00
9.88E-12
9.88E-11
0.00E+00
4.56E-11
3.12E-11
3.38E-11
3.71E-11
0.00E+00
6.50E-12
3.21E-12
3.80E-13

1.66E-09

3

7/7/016
1135-1450

0.00E+00
1.78E-06
0.00E+00
2.66E-06
0.00E+00
1.21E-07
1.69E-07
2.06E-07
0.00E+00
5.20E-08
4.82E-09

0.00E+00
3.63E-07
0.00E+00
3.18E-08
3.36E-07
0.00E+00
1.15E-07
9.98E-08
1.09E-07
1.21E-07
0.00E+00
1.03E-08
9.98E-09
3.45E-10

5.70E-06

0.00E+00
4.81E-10
0.00E+00
7.17E-10
0.00E+00
3.26E-11
4.57E-11
5.54E-11
0.00E+00
1.40E-11
1.30E-12

0.00E+00
9.78E-11
0.00E+00
8.56E-12
9.05E-11
0.00E+00
3.10E-11
2.69E-11
2.94E-11
3.26E-11
0.00E+00
2.77E-12
2.69E-12
9.29E-14

1.54E-09

Average
6.59E-06

Average
1.75E-09

Previous
Limit
1.33E-02

Previous
Limit
3.95E-06



L'Anse Warden Electric Company

TEST DATA
Run number
Location
Date
Time period

SAMPLING DATA:
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H,O
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H,O vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf O
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA
CO,, % by volume, dry basis
0,, % by volume, dry basis
N,, % by volume, dry basis
Molecular wt. of dry gas, 1b/Ib mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, 1b/lb mole

L'Anse, MI
Boiler No. 1
Summary of Cresol Isomer Test Data and Test Results

7/6/2016

0914-1231

180.0
0.252

0.000346

29.27
1.88
86.6
547

5434
25.6

1.0017

126.625
120.370
106.5

13.4
6.9
79.7
30.42
0.175
0.825
28.24

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H,O

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

Pitot tube coefficient

Total number of traverse points

Duct Avg. gas stream velocity, ft./sec.
Duct cross sectional area, sq.ft.

Stack exit avg. gas stream velocity, ft./sec.
Stack cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

CRESOL ISOMER LABORATORY REPORT DATA, ug.

2-Methylphenol
3-Methylphenol & 4-Methylphenol

CRESOL ISOMER CONCENTRATIONS, Ib/dsc .
2-Methylphenol
3-Methylphenol & 4-Methylphenol

CRESOL ISOMER EMISSION RESULTS, Ib/hr
2-Methylphenol
3-Methylphenol & 4-Methylphenol
2-Methylphenol, 3-Methylphenol, & 4-Methylphenol

-12.60
28.34
437
897
0.84
12
65.7
39.00
58.0
44.179
153756
70699

5.0
5.0

9.16E-11
9.16E-11

3.88E-04
3.88E-04
7.77E-04
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Boiler No. 1

7/6/2016

1552-1907

180.0
0.250
0.000341
29.27
1.63
97.1
557
477.6
22.5
1.0017
118.288
110.269
99.6

132
7.1
79.7
30.40
0.169
0.831
28.30

-12.60
28.34
434
894
0.84
12
64.8
39.00
57.2
44.179
151548
70374

5.0
5.0

1.00E-10
1.00E-10

4.22E-04
4.22E-04
8.44E-04

7/7/016

1135-1450

180.0
0.250
0.000341
29.38
1.80
774
537
466.3
22.0
1.0017
122.983
119.330
103.1

13.2
7.3
79.5
30.40
0.155
0.845
28.48

-12.80
28.44
436
896
0.84
12
66.5
39.00
58.7
44.179
155498
73550

5.0
5.0

9.24E-11
9.24E-11

4.08E-04
4.08E-04
8.15E-04

Average
4.06E-04
4.06E-04
8.12E-04

Previous
Limit
--[
--[
0.34



L'Anse Warden Electric Company
L'Anse,, MI
Boiler No. 1
Summary o Hydrogen Chloride and Chlorine Test Data and Test Results

TEST DATA
Test run number 1 2 3
Location Boiler No. 1
Test date 07/06/2016 07/06/2016 07/07/2015
Test time period 0935-1040 1621-1726 1334-1439
F-Factor 9561 9561 9561

SAMPLING DATA
Sampling duration, min. 65 65 65
Barometric pressure, in. Hg 29.27 29.27 29.38
Avg. orifice press. diff., in H20 1.80 1.80 1.80
Avg. dry gas meter temp., deg F 84.2 103.8 75.6
Avg. abs. dry gas meter temp., deg. R 544 564 536
Total liquid collected by train, ml 212.1 186.0 184.4
Std. vol. of H20 vapor coll., cu.ft. 9.985 8.756 8.681
Dry gas meter calibration factor 0.9915 0.9915 0.9915
Sample vol. at meter cond., dcf 46.886 46.930 46.500
Sample vol. at std. cond., dscf ) 44.309 42.802 44.812

GAS STREAM COMPOSITION DATA
CO2, % by volume, dry basis 13.6 13.0 13.0
02, % by volume, dry basis 6.7 7.4 7.5
N2, % by volume, dry basis 79.7 79.6 79.5
Molecular wt. of dry gas, 1b/Ib mole 30.44 30.38 30.38
H20 vapor in gas stream, prop. by vol. 0.184 0.170 0.162
Mole fraction of dry gas 0.816 0.830 0.838
Molecular wt. of wet gas, 1b/Ib mole 28.16 28.27 28.37

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H20 -12.60 -12.60 -12.80
Static pressure, in. Hg -0.926 -0.926 -0.941
Absolute pressure, in. Hg 28.34 28.34 28.44
Avg. temperature, deg. F 450 444 443
Avg. absolute temperature, deg.R 910 904 903
Pitot tube coefficient 0.84 0.84 0.84
Duct Avg. gas stream velocity, ft./sec. 65.7 64.8 66.5
Duct cross sectional area, sq.ft. 39.000 39.000 39.000
Stack exit avg. gas stream velocity, ft./sec. 58.0 57.2 58.7
Stack cross sectional area, sq.ft. 44.179 44.179 44.179
Avg. gas stream volumetric flow, wacf/min. 153756 151548 155498
Avg. gas stream volumetric flow, dscf/min. @ 70699 70374 73550

HCl and Cl, LABORATORY REPORT DATA

Total HCI, mg 8.20 8.80 7.40
Total Cl,, mg 1.2 1.2 1.2
HC1 EMISSIONS Average Limit
Concentration, Ib/dscf 4.08E-07 4.53E-07 3.64E-07 4.08E-07 --0
Concentration, ppm/v 431 4.79 3.85 432 -0
Mass rate, 1b/hr 1.73 1.91 1.61 1.75 2.17
Cl, EMISSIONS
Concentration, Ib/dscf 5.97E-08 6.18E-08 5.90E-08 6.02E-08 --0
Concentration, ppm/v 0.32 0.34 0.32 0.33 -0
Mass rate, Ib/hr 0.25 0.26 0.26 0.26 --0

(1) Standard conditions 68 deg. F. (20 deg. C.) and 29.92 in Hg (760 mm Hg)
(2) Volumetric flow rate from EPA Method 23 sanpling train data.

47



L'Anse Warden Electric Company

L'Anse, MI
Boiler No. 1
Summary of VOC Test Results

Run Date Time |Volumetric| Stack Concentrations and Emission Rates
No. Flow Moisture | O, | CO, VOC as methane
vocC vocC vVOC voC
@cm' | (%) | (%) | (%) | Gpmvw) | (ppmvd) | (pmvd @7% 0O,) | (b/hr)
1 6-Jul-16 | 1315-1415 69828 17.9 6.7 | 13.7 0.10 0.12 0.12 0.02
2 7-Jun-16 [ 0930-1030| 71231 17.0 72 | 132 0.10 0.12 0.12 0.02
3 7-Jun-07 | 1545-1645 73689 15.9 7.6 | 12.9 0.10 0.12 0.12 0.02
Average 1583 16.9 7.2 | 133 <0.1 <0.12 <0.12 <0.02
Limit 50 9.1
! Mass rates are calculated using the volumetric flow and moisture content from corresponding EPA Reference Method 5/29 test.
XAIASD ata\Ciient Fotaer s G-L\LWEC\14464.007.004 2016 114 T oot 2016 CEMS RATA\D ata\CEMS ER Sum mar y.xis 84/2016
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

O 00 NO UL B WN -

W W W W W W MNNNDNNNNNNNRPRPRPRPERPRRERPRRRERRBR
U b W NEFP O OOONOULLPE WNREOOOOLONOULPE WNRELO

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 9:38
7/6/2016 9:39
7/6/2016 9:40
7/6/2016 9:41
7/6/2016 9:42
7/6/2016 9:43
7/6/2016 9:44
7/6/2016 9:45
7/6/2016 9:46
7/6/2016 9:47
7/6/2016 9:48
7/6/2016 9:49
7/6/2016 9:50
7/6/2016 9:51
7/6/2016 9:52
7/6/2016 9:53
7/6/2016 9:54
7/6/2016 9:55
7/6/2016 9:56
7/6/2016 9:57
7/6/2016 9:58
7/6/2016 9:59
7/6/2016 10:00
7/6/2016 10:01
7/6/2016 10:02
7/6/2016 10:03
7/6/2016 10:04
7/6/2016 10:05
7/6/2016 10:06
7/6/2016 10:07
7/6/2016 10:08
7/6/2016 10:09
7/6/2016 10:10
7/6/2016 10:11
7/6/2016 10:12

T1

443
442.9
442.9

443
442.7
443.1
4432
4433
443 .4
443 .4
443.3
4432

443
442.7
442.4

442
441.6
441.3
441.2
441.5
441.7
442.1
441.5
442.6
442.9
441.3
442.8

443
442.8
442.8
442.8

443
4433
443 .4
443.7

T2

80.7
79.7

86
79.6
77.2
76.4
76.3
76.8
77.9
79.7
79.8
77.9
76.1
76.6
78.4

83
78.4
83.6
81.2

77
75.9
75.1
72.3

75
76.9
74.3
80.4
81.8
77.4
77.6
85.5
78.9
79.9
84.7
75.1
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 10:13
7/6/2016 10:14
7/6/2016 10:15
7/6/2016 10:16
7/6/2016 10:17
7/6/2016 10:18
7/6/2016 10:19
7/6/2016 10:20
7/6/2016 10:21
7/6/2016 10:22
7/6/2016 10:23
7/6/2016 10:24
7/6/2016 10:25
7/6/2016 10:26
7/6/2016 10:27
7/6/2016 10:28
7/6/2016 10:29
7/6/2016 10:30
7/6/2016 10:31
7/6/2016 10:32
7/6/2016 10:33
7/6/2016 10:34
7/6/2016 10:35
7/6/2016 10:36
7/6/2016 10:37
7/6/2016 10:38
7/6/2016 10:39
7/6/2016 10:40
7/6/2016 10:41
7/6/2016 10:42
7/6/2016 10:43
7/6/2016 10:44
7/6/2016 10:45
7/6/2016 10:46
7/6/2016 10:47

T1

443.9
444.1
444.3
444.4
444.5
444.9
444.9
445.1
445.2
445.4
445.5
445.5
445.6
445.5
4455
445.7
445.8
445.8
445.9
445.3

446
446.1
446.2
446.3
446.4
446.5
446.5
446.5
444.5
441.4
4455
446.1
446.3
446.1
445.8

T2

78.8
78.5
80.3
74.2
74.5
76.8
76.6
72.9
78.9
77.5
76.5
78.5
75.4
83.8
78.6
71.7
74.8

78

75
78.2
81.5
77.9
83.2
79.3
75.8
80.4
80.2
80.3
76.7
79.9
79.3
81.8
81.5
76.9
82.4
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 10:48
7/6/2016 10:49
7/6/2016 10:50
7/6/2016 10:51
7/6/2016 10:52
7/6/2016 10:53
7/6/2016 10:54
7/6/2016 10:55
7/6/2016 10:56
7/6/2016 10:57
7/6/2016 10:58
7/6/2016 10:59
7/6/2016 11:00
7/6/2016 11:01
7/6/2016 11:02
7/6/2016 11:03
7/6/2016 11:04
7/6/2016 11:05
7/6/2016 11:06
7/6/2016 11:07
7/6/2016 11:08
7/6/2016 11:09
7/6/2016 11:10
7/6/2016 11:11
7/6/2016 11:12
7/6/2016 11:13
7/6/2016 11:14
7/6/2016 11:15
7/6/2016 11:16
7/6/2016 11:17
7/6/2016 11:18
7/6/2016 11:19
7/6/2016 11:20
7/6/2016 11:21
7/6/2016 11:22

T1

445.7
445.8
444.7
444.3
445.6
444.6
445.1
445.4
445.7
446.1
446.1
446.1

446
446.3
446.5
446.6
447.1
447.2
447.4
447.7
447.8
447.9
447.9
448.1
448.3
448.4
448.5
448.6
448.6
448.7
448.8
448.5
448.3
448.4
448.6

T2

80.1
81.2
80.8
81.2
76.4
77.9
79.8
79.8
85.5
79.3
76.5

78
82.6
80.9
80.3
81.4
81.2
82.8

83
81.1
79.3
85.1
86.8
83.8
86.8
85.6
84.4

85
85.5
80.3
80.7
84.9
85.6
81.1
83.9
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 11:23
7/6/2016 11:24
7/6/2016 11:25
7/6/2016 11:26
7/6/2016 11:27
7/6/2016 11:28
7/6/2016 11:29
7/6/2016 11:30
7/6/2016 11:31
7/6/2016 11:32
7/6/2016 11:33
7/6/2016 11:34
7/6/2016 11:35
7/6/2016 11:36
7/6/2016 11:37
7/6/2016 11:38
7/6/2016 11:39
7/6/2016 11:40
7/6/2016 11:41
7/6/2016 11:42
7/6/2016 11:43
7/6/2016 11:44
7/6/2016 11:45
7/6/2016 11:46
7/6/2016 11:47
7/6/2016 11:48
7/6/2016 11:49
7/6/2016 11:50
7/6/2016 11:51
7/6/2016 11:52
7/6/2016 11:53
7/6/2016 11:54
7/6/2016 11:55
7/6/2016 11:56
7/6/2016 11:57

T1

448.6
448.9

449

449
449.1
449.1
449.2
449.1
449.1

449

449
449.2
449.4
449.4
449.5
449.6
449.7
449.5
449.9
449.8
449.6
447.8
448.7
448.7
448.3
447.7
447.6
447.6
447.8

448
448.1

448
447.9
447.6
447.4

T2

82
82.3
82.8
82.2
81.3
78.8
84.5
91.6

87
86.9
82.9
86.8
76.7
81.5
78.6
80.9
79.5
83.9
84.9
84.6
84.2
85.2
83.8
86.5
86.1
81.2
86.9

87
76.4
86.6
87.1
79.5
82.7
79.3
85.8
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 11:58
7/6/2016 11:59
7/6/2016 12:00
7/6/2016 12:01
7/6/2016 12:02
7/6/2016 12:03
7/6/2016 12:04
7/6/2016 12:05
7/6/2016 12:06
7/6/2016 12:07
7/6/2016 12:08
7/6/2016 12:09
7/6/2016 12:10
7/6/2016 12:11
7/6/2016 12:12
7/6/2016 12:13
7/6/2016 12:14
7/6/2016 12:15
7/6/2016 12:16
7/6/2016 12:17
7/6/2016 12:18
7/6/2016 12:19
7/6/2016 12:20
7/6/2016 12:21
7/6/2016 12:22
7/6/2016 12:23
7/6/2016 12:24
7/6/2016 12:25
7/6/2016 12:26
7/6/2016 12:27
7/6/2016 12:28
7/6/2016 12:29
7/6/2016 12:30
7/6/2016 12:31
7/6/2016 12:32

T1

447.2
446.8
447.1
446.9
446.8
446.4
446.1

446
446.1
446.1
445.9
445.7
445.5
445.4
445.5
445.6
445.2

446
446.4
446.4
446.2
446.1
446.1

446
445.9
445.8
445.7
445.6
445.5
445.3
445.2
445.2
445.1
444.8
444.4

T2

90.3
86.9
81.4
82.3
81.5
87.9

87
84.7
85.9
80.3
84.7
84.8
88.5
79.9
83.8
78.7
83.8

83
83.3
87.9
86.4
88.6

88
84.6
83.2

81
81.1
83.2
84.8
84.5
87.3
85.4
89.2
80.2
86.4
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 12:33
7/6/2016 12:34
7/6/2016 12:35
7/6/2016 12:36
7/6/2016 12:37
7/6/2016 12:38
7/6/2016 12:39
7/6/2016 12:40
7/6/2016 12:41
7/6/2016 12:42
7/6/2016 12:43
7/6/2016 12:44
7/6/2016 12:45
7/6/2016 12:46
7/6/2016 12:47
7/6/2016 12:48
7/6/2016 12:49
7/6/2016 12:50
7/6/2016 12:51
7/6/2016 12:52
7/6/2016 12:53
7/6/2016 12:54
7/6/2016 12:55
7/6/2016 12:56
7/6/2016 12:57
7/6/2016 12:58
7/6/2016 12:59
7/6/2016 13:00
7/6/2016 13:01
7/6/2016 13:02
7/6/2016 13:03
7/6/2016 13:04
7/6/2016 13:05
7/6/2016 13:06
7/6/2016 13:07

T1

443.9
444.7
444.8
444.9
444.9
444.8
444.6
444.3
444.4
444.5
444.1
443.1
442.6
442.8
4435

444
443.9
443.4
4435

444
444.4
444.4
443.8
443.5
4435
4435
443.6
443.7
443.9

444
443.9
443.8
442.6
438.4

440

T2

83.3
82.2
79.6
80.9

84
82.1
83.7
81.1
85.5
82.8
82.2
83.8
89.3
85.5
85.9
83.3

83
85.7

84
83.5
80.6
79.9
81.4
79.8
82.9
81.7
85.6
87.6
82.1
85.1
82.9
86.9
85.2
86.1
86.1
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 13:08
7/6/2016 13:09
7/6/2016 13:10
7/6/2016 13:11
7/6/2016 13:12
7/6/2016 13:13
7/6/2016 13:14
7/6/2016 13:15
7/6/2016 13:16
7/6/2016 13:17
7/6/2016 13:18
7/6/2016 13:19
7/6/2016 13:20
7/6/2016 13:21
7/6/2016 13:22
7/6/2016 13:23
7/6/2016 13:24
7/6/2016 13:25
7/6/2016 13:26
7/6/2016 13:27
7/6/2016 13:28
7/6/2016 13:29
7/6/2016 13:30
7/6/2016 13:31
7/6/2016 13:32
7/6/2016 13:33
7/6/2016 13:34
7/6/2016 13:35
7/6/2016 13:36
7/6/2016 13:37
7/6/2016 13:38
7/6/2016 13:39
7/6/2016 13:40
7/6/2016 13:41
7/6/2016 13:42

T1

440.9
440.9
441.1
441.7
441.9

442

442

442
441.9
441.7
441.8

442
441.8
440.4
441.5
441.4
441.6
441.8

442
442.1
442.1
442.1

442
441.9

442

442
442.1
442.3
442.6
442.7
441.7
437.1
436.1
435.7
439.7

T2

83.6
85.1
82.4

83
88.3
85.7
85.8
82.7
87.9
87.2
85.4
85.2
86.6

88

88
87.8
83.7
82.5
77.6

82
80.5
80.6
81.2

84
80.2
87.1
85.4
77.4
85.2
80.1
89.1
85.9
81.5
80.6

88
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 13:43
7/6/2016 13:44
7/6/2016 13:45
7/6/2016 13:46
7/6/2016 13:47
7/6/2016 13:48
7/6/2016 13:49
7/6/2016 13:50
7/6/2016 13:51
7/6/2016 13:52
7/6/2016 13:53
7/6/2016 13:54
7/6/2016 13:55
7/6/2016 13:56
7/6/2016 13:57
7/6/2016 13:58
7/6/2016 13:59
7/6/2016 14:00
7/6/2016 14:01
7/6/2016 14:02
7/6/2016 14:03
7/6/2016 14:04
7/6/2016 14:05
7/6/2016 14:06
7/6/2016 14:07
7/6/2016 14:08
7/6/2016 14:09
7/6/2016 14:10
7/6/2016 14:11
7/6/2016 14:12
7/6/2016 14:13
7/6/2016 14:14
7/6/2016 14:15
7/6/2016 14:16
7/6/2016 14:17

T1

440.6
441.2
441.5
441.9
441.9
441.7
441.6
441.8
441.9
442.2
441.7

442
441.9
441.5
441.4

440
440.5
437.1
434.1
440.7

441
440.9
440.9

441

441
441.6

442
442.2
441.9
441.5
4413
440.6

441
441.2
441.1

T2

84.9
78.5
84.7
83.4
80.6
77.4
80.1
90.7
90.5
81.3
81.8
80.7
86.1
83.5
84.7
81.4
87.5

87
86.6
86.9
81.9
84.7
86.6
80.9
84.6
84.5
80.6
89.2
93.9
84.1
84.2
80.9
82.8
86.5
82.2

57



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 14:18
7/6/2016 14:19
7/6/2016 14:20
7/6/2016 14:21
7/6/2016 14:22
7/6/2016 14:23
7/6/2016 14:24
7/6/2016 14:25
7/6/2016 14:26
7/6/2016 14:27
7/6/2016 14:28
7/6/2016 14:29
7/6/2016 14:30
7/6/2016 14:31
7/6/2016 14:32
7/6/2016 14:33
7/6/2016 14:34
7/6/2016 14:35
7/6/2016 14:36
7/6/2016 14:37
7/6/2016 14:38
7/6/2016 14:39
7/6/2016 14:40
7/6/2016 14:41
7/6/2016 14:42
7/6/2016 14:43
7/6/2016 14:44
7/6/2016 14:45
7/6/2016 14:46
7/6/2016 14:47
7/6/2016 14:48
7/6/2016 14:49
7/6/2016 14:50
7/6/2016 14:51
7/6/2016 14:52

T1

441.2
441.3
441.5
434.3
437.6
441.3

441
440.2
438.1
437.6
438.8
439.5
439.5
439.4
439.5
439.6
438.4
439.5

440
439.9
439.8
439.7
439.8
439.8
437.5
429.6

435
439.5

440
440.2

440
439.4
435.1
436.8
439.2

T2

86.3
81.3
80.2
83.1
86.6
86.7
78.3
89.2
87.3
89.1
86.9
83.9
87.7

86
86.4
79.1
79.2
82.4
87.7
84.8
79.6
80.1
85.6
81.1
89.1
77.7
77.7
80.2
85.3

83
84.3

87
81.4

86
87.7

58



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

Average

316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343

CXF
K-Type

7/6/2016 9:38
7/6/2016 15:20

00000Day05:42:01

0:01:00
343

Date/Time

7/6/2016 14:53
7/6/2016 14:54
7/6/2016 14:55
7/6/2016 14:56
7/6/2016 14:57
7/6/2016 14:58
7/6/2016 14:59
7/6/2016 15:00
7/6/2016 15:01
7/6/2016 15:02
7/6/2016 15:03
7/6/2016 15:04
7/6/2016 15:05
7/6/2016 15:06
7/6/2016 15:07
7/6/2016 15:08
7/6/2016 15:09
7/6/2016 15:10
7/6/2016 15:11
7/6/2016 15:12
7/6/2016 15:13
7/6/2016 15:14
7/6/2016 15:15
7/6/2016 15:16
7/6/2016 15:17
7/6/2016 15:18
7/6/2016 15:19
7/6/2016 15:20

T1

439.5
437.9
437.6
437.5
439.4
439.9
440.3
440.5
439.4

441
441.4
441.5
441.7
441.9
442.2
441.9
441.3
440.8
440.8
441.2
441.5
441.8
441.8
441.5
441.4
441.5
441.6
441.7
443.6

T2

87.8
89.9
88.4
90.1
82.3
84.6

85
85.4
86.1
84.7
84.2

80
79.3

78
83.2

83
83.2
82.7
82.9
83.6
89.4
78.7
85.2

84
85.5
87.9
81.9
83.3
82.7

59



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

O 00N O Ul B WN P

W W WWWWWNNNNNNNNNNRPRRRRRPR R R P
O D WNRPR,OWOVWOMNOODUD WNROWVOONOGOUDMWNIERO

CXF
K-Type

7/6/2016 16:16
7/6/2016 19:10

00000Day02:54:01

0:01:00
175

Date/Time

7/6/2016 16:16
7/6/2016 16:17
7/6/2016 16:18
7/6/2016 16:19
7/6/2016 16:20
7/6/2016 16:21
7/6/2016 16:22
7/6/2016 16:23
7/6/2016 16:24
7/6/2016 16:25
7/6/2016 16:26
7/6/2016 16:27
7/6/2016 16:28
7/6/2016 16:29
7/6/2016 16:30
7/6/2016 16:31
7/6/2016 16:32
7/6/2016 16:33
7/6/2016 16:34
7/6/2016 16:35
7/6/2016 16:36
7/6/2016 16:37
7/6/2016 16:38
7/6/2016 16:39
7/6/2016 16:40
7/6/2016 16:41
7/6/2016 16:42
7/6/2016 16:43
7/6/2016 16:44
7/6/2016 16:45
7/6/2016 16:46
7/6/2016 16:47
7/6/2016 16:48
7/6/2016 16:49
7/6/2016 16:50
7/6/2016 16:51

T1

437.5
437.4
437.2
437.1

437
432.6
434.9
436.1
436.2
436.4
436.8
436.9
436.6
436.4
436.1

436
436.4
437.1
437.5
437.5
437.3
437.3
437.6
435.5
435.2

435
437.1
438.3

439
439.1
439.1
439.2
439.4
439.3
439.5
439.8

T2

78.1
77.9
77.5
77.9
78.3
77.4
77.1
78.7
77.2

79
78.3
79.2
79.3
78.5
77.9
77.6
78.3
76.3
77.6
77.3
77.4
77.8

78
78.8
77.9
78.6
76.7
76.4
78.3
78.6
77.8
77.5
78.5
77.8
77.5
78.6

60



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

CXF
K-Type

7/6/2016 16:16
7/6/2016 19:10

00000Day02:54:01

0:01:00
175

Date/Time

7/6/2016 16:52
7/6/2016 16:53
7/6/2016 16:54
7/6/2016 16:55
7/6/2016 16:56
7/6/2016 16:57
7/6/2016 16:58
7/6/2016 16:59
7/6/2016 17:00
7/6/2016 17:01
7/6/2016 17:02
7/6/2016 17:03
7/6/2016 17:04
7/6/2016 17:05
7/6/2016 17:06
7/6/2016 17:07
7/6/2016 17:08
7/6/2016 17:09
7/6/2016 17:10
7/6/2016 17:11
7/6/2016 17:12
7/6/2016 17:13
7/6/2016 17:14
7/6/2016 17:15
7/6/2016 17:16
7/6/2016 17:17
7/6/2016 17:18
7/6/2016 17:19
7/6/2016 17:20
7/6/2016 17:21
7/6/2016 17:22
7/6/2016 17:23
7/6/2016 17:24
7/6/2016 17:25
7/6/2016 17:26
7/6/2016 17:27

T1

440.4
440.9
441.2
4413
4417

442
4423
442.6
4427
442.8

443
442.9
442.8
442.9
4435
443.9
444.1
444.2
444.3
444.1
444.5

444
443.2
442.7
442.8
443.1
443.4
443.6
443.7
443.9
443.8
443.4
442.9
442.8
442.9

443

T2

77.5
79.1
77.1
79.1
78.5
77.9
78.4
78.4
78.8
77.9
79.4
78.2
79.1
78.7
78.5
78.3
78.5
77.8
78.2
79.1
78.1
77.5
79.3
79.7
77.8
78.6

79
78.5
78.7
78.4
78.6
79.9
78.1
78.6
79.4
79.7

61



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

CXF
K-Type

7/6/2016 16:16
7/6/2016 19:10

00000Day02:54:01

0:01:00
175

Date/Time

7/6/2016 17:28
7/6/2016 17:29
7/6/2016 17:30
7/6/2016 17:31
7/6/2016 17:32
7/6/2016 17:33
7/6/2016 17:34
7/6/2016 17:35
7/6/2016 17:36
7/6/2016 17:37
7/6/2016 17:38
7/6/2016 17:39
7/6/2016 17:40
7/6/2016 17:41
7/6/2016 17:42
7/6/2016 17:43
7/6/2016 17:44
7/6/2016 17:45
7/6/2016 17:46
7/6/2016 17:47
7/6/2016 17:48
7/6/2016 17:49
7/6/2016 17:50
7/6/2016 17:51
7/6/2016 17:52
7/6/2016 17:53
7/6/2016 17:54
7/6/2016 17:55
7/6/2016 17:56
7/6/2016 17:57
7/6/2016 17:58
7/6/2016 17:59
7/6/2016 18:00
7/6/2016 18:01
7/6/2016 18:02
7/6/2016 18:03

T1

438.7
440.3
441.2
441.1
441.8
442.1
442.2
442.2
442.1
441.8
441.2
440.7
440.6
440.8
441.3
441.5
441.3
440.3
440.1
439.6
439.4
439.5
439.6
439.5
439.7
440.2
440.7

441
440.5
439.7
439.2

439
438.8

439
439.4
439.4

T2

79.9

80
80.2
80.2

80
80.2
80.3
80.7
80.7
80.4
80.5
80.1
79.8
80.3

80
80.6
80.7
80.8
80.1
81.2
81.1
81.6
81.1
81.8
81.1

82
81.7
81.9
81.6
81.2
81.6
81.3
81.8
81.4
81.7
82.8

62



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

CXF
K-Type

7/6/2016 16:16
7/6/2016 19:10

00000Day02:54:01

0:01:00
175

Date/Time

7/6/2016 18:04
7/6/2016 18:05
7/6/2016 18:06
7/6/2016 18:07
7/6/2016 18:08
7/6/2016 18:09
7/6/2016 18:10
7/6/2016 18:11
7/6/2016 18:12
7/6/2016 18:13
7/6/2016 18:14
7/6/2016 18:15
7/6/2016 18:16
7/6/2016 18:17
7/6/2016 18:18
7/6/2016 18:19
7/6/2016 18:20
7/6/2016 18:21
7/6/2016 18:22
7/6/2016 18:23
7/6/2016 18:24
7/6/2016 18:25
7/6/2016 18:26
7/6/2016 18:27
7/6/2016 18:28
7/6/2016 18:29
7/6/2016 18:30
7/6/2016 18:31
7/6/2016 18:32
7/6/2016 18:33
7/6/2016 18:34
7/6/2016 18:35

T1

439.5
439.3
439.2
438.9
438.5
438.2
438.2
438.1
438.2
438.1
437.9
437.6
437.5
437.1
435.7
436.2
435.3
436.3

437
437.9
438.5
438.2
437.2
436.3
435.9

436
436.2
436.3
436.5
436.8
436.9
436.3

T2

82.2
82.2
81.9
82.1
81.2
81.5
82.1

81
82.3
82.4
82.1
82.8
83.2
83.1
84.6
83.7
84.3
83.9
82.3
80.9
82.7
81.8
82.4
82.9
81.3
83.4
82.2
83.1
83.6
83.3
83.9
84.2

63



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

Average

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

CXF
K-Type

7/6/2016 16:16
7/6/2016 19:10

00000Day02:54:01

0:01:00
175

Date/Time

7/6/2016 18:36
7/6/2016 18:37
7/6/2016 18:38
7/6/2016 18:39
7/6/2016 18:40
7/6/2016 18:41
7/6/2016 18:42
7/6/2016 18:43
7/6/2016 18:44
7/6/2016 18:45
7/6/2016 18:46
7/6/2016 18:47
7/6/2016 18:48
7/6/2016 18:49
7/6/2016 18:50
7/6/2016 18:51
7/6/2016 18:52
7/6/2016 18:53
7/6/2016 18:54
7/6/2016 18:55
7/6/2016 18:56
7/6/2016 18:57
7/6/2016 18:58
7/6/2016 18:59
7/6/2016 19:00
7/6/2016 19:01
7/6/2016 19:02
7/6/2016 19:03
7/6/2016 19:04
7/6/2016 19:05
7/6/2016 19:06
7/6/2016 19:07
7/6/2016 19:08
7/6/2016 19:09
7/6/2016 19:10

T1

436.8
436.6
436.5
436.7
437.2
437.8
4383
438.8
439.3
439.7
439.7
439.6
439.7

440
440.3
439.4
440.4
440.8
441.2
441.7
442.4

443
443.4
4433
442.8
442.2
441.7
441.4
441.1
441.1
441.1
441.1
441.2
440.2
441.6
439.7

T2

83.7
83.7
81.6
83.6
82.7
82.5

83

83
82.7
83.5
82.5

82
82.8
83.3
83.7
84.3
83.8
82.9
82.5
82.4
80.9
80.6

81
82.5
81.6
82.6
81.7

81
81.2
81.6
80.7
79.1
81.1
79.7
79.4
80.4

64



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

O 00 NO UL B WN -

W W W W W W MNNNDNNNNNNNRPRPRPRPERPRRERPRRRERRBR
U b W NEFP O OOONOULLPE WNREOOOOLONOULPE WNRELO

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 9:01
7/7/2016 9:02
7/7/2016 9:03
7/7/2016 9:04
7/7/2016 9:05
7/7/2016 9:06
7/7/2016 9:07
7/7/2016 9:08
7/7/2016 9:09
7/7/2016 9:10
7/7/2016 9:11
7/7/2016 9:12
7/7/2016 9:13
7/7/2016 9:14
7/7/2016 9:15
7/7/2016 9:16
7/7/2016 9:17
7/7/2016 9:18
7/7/2016 9:19
7/7/2016 9:20
7/7/2016 9:21
7/7/2016 9:22
7/7/2016 9:23
7/7/2016 9:24
7/7/2016 9:25
7/7/2016 9:26
7/7/2016 9:27
7/7/2016 9:28
7/7/2016 9:29
7/7/2016 9:30
7/7/2016 9:31
7/7/2016 9:32
7/7/2016 9:33
7/7/2016 9:34
7/7/2016 9:35

T1

436.9
435.7
434.6
431.6
434.7
434.2
434.8
435.4
435.6
435.8
434.7
428.2
435.5
436.7

437
437.3
437.5
437.7
437.8

437
438.2
438.4
438.8
439.1
439.2
439.1
438.8
438.6
438.7
438.7
438.6

434
436.2
438.1
438.3

T2

65.4
68.2
65.9

69
70.5
69.3
68.7
68.8
70.5
70.8
70.3
69.6
67.6

68
68.2
73.4
67.3
68.2
70.8
69.8
70.3
70.6
71.6
70.8
71.8
70.7
70.6
68.5
70.7
68.4
67.4
68.3
67.7
66.7
66.9

65



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 9:36
7/7/2016 9:37
7/7/2016 9:38
7/7/2016 9:39
7/7/2016 9:40
7/7/2016 9:41
7/7/2016 9:42
7/7/2016 9:43
7/7/2016 9:44
7/7/2016 9:45
7/7/2016 9:46
7/7/2016 9:47
7/7/2016 9:48
7/7/2016 9:49
7/7/2016 9:50
7/7/2016 9:51
7/7/2016 9:52
7/7/2016 9:53
7/7/2016 9:54
7/7/2016 9:55
7/7/2016 9:56
7/7/2016 9:57
7/7/2016 9:58
7/7/2016 9:59
7/7/2016 10:00
7/7/2016 10:01
7/7/2016 10:02
7/7/2016 10:03
7/7/2016 10:04
7/7/2016 10:05
7/7/2016 10:06
7/7/2016 10:07
7/7/2016 10:08
7/7/2016 10:09
7/7/2016 10:10

T1

438.1

438
437.8
437.6
437.5
437.7

438
438.3
438.6
438.9
439.2
439.3
439.5
439.6
439.3

439
438.8
438.9
439.1
439.1
438.6
438.3
438.5

438
436.7
436.8
438.6
439.4
439.7
439.9
439.8
439.8
440.1
439.6
440.2

T2

67.9
67.5
65.8
68.8
66.3
66.7
66.5
68.1
66.8
69.6
68.6
70.7
67.1
68.2
68.6
67.6
66.3
67.4
66.9
68.3
67.8
66.1
67.4
65.9
65.9

66
66.4
67.7
66.2
67.2
67.6
70.3
67.3
68.6
67.4

66



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 10:11
7/7/2016 10:12
7/7/2016 10:13
7/7/2016 10:14
7/7/2016 10:15
7/7/2016 10:16
7/7/2016 10:17
7/7/2016 10:18
7/7/2016 10:19
7/7/2016 10:20
7/7/2016 10:21
7/7/2016 10:22
7/7/2016 10:23
7/7/2016 10:24
7/7/2016 10:25
7/7/2016 10:26
7/7/2016 10:27
7/7/2016 10:28
7/7/2016 10:29
7/7/2016 10:30
7/7/2016 10:31
7/7/2016 10:32
7/7/2016 10:33
7/7/2016 10:34
7/7/2016 10:35
7/7/2016 10:36
7/7/2016 10:37
7/7/2016 10:38
7/7/2016 10:39
7/7/2016 10:40
7/7/2016 10:41
7/7/2016 10:42
7/7/2016 10:43
7/7/2016 10:44
7/7/2016 10:45

T1

440.5
440.5
440.2
439.7
439.5
439.6
438.6
439.4
439.4
439.1
438.5
438.2
438.2

438
437.7
437.4
437.2
435.1
435.7
436.1
437.4
437.3
437.3
437.5
437.4
437.2
436.9
437.3
437.9

438
438.1

438
437.8
437.9
438.1

T2

69.3
67.3
69.4

69
67.5
69.1
68.6
67.4
68.8
69.1
70.1
70.1

71
70.9
72.3
71.4
71.4
70.8
70.5
70.7
69.6
68.2
67.9
68.4
70.2
70.3
70.7
72.5
71.2

73
68.4
69.4

72
70.5
70.2

67



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 10:46
7/7/2016 10:47
7/7/2016 10:48
7/7/2016 10:49
7/7/2016 10:50
7/7/2016 10:51
7/7/2016 10:52
7/7/2016 10:53
7/7/2016 10:54
7/7/2016 10:55
7/7/2016 10:56
7/7/2016 10:57
7/7/2016 10:58
7/7/2016 10:59
7/7/2016 11:00
7/7/2016 11:01
7/7/2016 11:02
7/7/2016 11:03
7/7/2016 11:04
7/7/2016 11:05
7/7/2016 11:06
7/7/2016 11:07
7/7/2016 11:08
7/7/2016 11:09
7/7/2016 11:10
7/7/2016 11:11
7/7/2016 11:12
7/7/2016 11:13
7/7/2016 11:14
7/7/2016 11:15
7/7/2016 11:16
7/7/2016 11:17
7/7/2016 11:18
7/7/2016 11:19
7/7/2016 11:20

T1

437.9
438.3
438.5
438.9
439.3
439.6
439.5
439.5
439.2
439.5
440.2
439.6

436
436.1
437.4
437.5
437.9
438.9

439
438.8
438.8
438.6
439.2
440.5
440.9
441.2
441.4
441.4
441.7

442
442.3
442.5
439.3
441.5
441.9

T2

70.8
69.8

70
70.3
69.7
70.2
69.4
69.9
71.7
71.3
68.3
72.1
70.4
70.9
68.7
70.4
68.5
70.6

70
70.2
70.3
69.2
67.9
68.2
68.6
68.8
70.2
69.4
67.8
69.6
67.9
67.7
66.7
67.2
66.8

68



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 11:21
7/7/2016 11:22
7/7/2016 11:23
7/7/2016 11:24
7/7/2016 11:25
7/7/2016 11:26
7/7/2016 11:27
7/7/2016 11:28
7/7/2016 11:29
7/7/2016 11:30
7/7/2016 11:31
7/7/2016 11:32
7/7/2016 11:33
7/7/2016 11:34
7/7/2016 11:35
7/7/2016 11:36
7/7/2016 11:37
7/7/2016 11:38
7/7/2016 11:39
7/7/2016 11:40
7/7/2016 11:41
7/7/2016 11:42
7/7/2016 11:43
7/7/2016 11:44
7/7/2016 11:45
7/7/2016 11:46
7/7/2016 11:47
7/7/2016 11:48
7/7/2016 11:49
7/7/2016 11:50
7/7/2016 11:51
7/7/2016 11:52
7/7/2016 11:53
7/7/2016 11:54
7/7/2016 11:55

T1

442.1
4422
442.4
442.5
442.6
442.8
442.8
442.2
440.2
442.4
440.3
441.8
441.5
441.5
441.4
441.5
441.6
441.6
441.6
439.7

441
441.4
440.5

440
439.8
439.7
439.6
439.6
436.5
439.8
440.5
440.9
440.8
440.2
439.1

T2

66.8
66.9
66.8

67
66.8
64.9
66.4
65.8
66.7
65.7
67.3
66.5
65.7
66.4
66.2
66.6

66
65.2
67.1
66.3
64.3
66.3
65.5
65.9
66.8
66.2
65.9
66.8
66.8

66
65.5
66.2

67
67.1
66.2

69



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 11:56
7/7/2016 11:57
7/7/2016 11:58
7/7/2016 11:59
7/7/2016 12:00
7/7/2016 12:01
7/7/2016 12:02
7/7/2016 12:03
7/7/2016 12:04
7/7/2016 12:05
7/7/2016 12:06
7/7/2016 12:07
7/7/2016 12:08
7/7/2016 12:09
7/7/2016 12:10
7/7/2016 12:11
7/7/2016 12:12
7/7/2016 12:13
7/7/2016 12:14
7/7/2016 12:15
7/7/2016 12:16
7/7/2016 12:17
7/7/2016 12:18
7/7/2016 12:19
7/7/2016 12:20
7/7/2016 12:21
7/7/2016 12:22
7/7/2016 12:23
7/7/2016 12:24
7/7/2016 12:25
7/7/2016 12:26
7/7/2016 12:27
7/7/2016 12:28
7/7/2016 12:29
7/7/2016 12:30

T1

438.3
438.1
438.3
438.6
434.5
433.5
436.7
438.5
438.3
438.5
438.5
438.6
438.9
438.2
439.1

440
440.3
440.5
440.8
440.9
441.1
441.3
441.2
438.5
439.5
439.7
438.1
437.9
436.7
436.9
437.3
438.8
430.3
427.5
426.4

T2

66.3
65.5
66.5

66
66.6
66.1
66.4
67.1
66.7

66
66.3
65.9
66.5
66.2
66.4
68.5
66.3
67.2
66.3

68
67.1

68

69
68.6
68.1
67.9
68.6
66.8
67.6
68.1
66.6
66.9
67.1
65.5
65.5

70



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 12:31
7/7/2016 12:32
7/7/2016 12:33
7/7/2016 12:34
7/7/2016 12:35
7/7/2016 12:36
7/7/2016 12:37
7/7/2016 12:38
7/7/2016 12:39
7/7/2016 12:40
7/7/2016 12:41
7/7/2016 12:42
7/7/2016 12:43
7/7/2016 12:44
7/7/2016 12:45
7/7/2016 12:46
7/7/2016 12:47
7/7/2016 12:48
7/7/2016 12:49
7/7/2016 12:50
7/7/2016 12:51
7/7/2016 12:52
7/7/2016 12:53
7/7/2016 12:54
7/7/2016 12:55
7/7/2016 12:56
7/7/2016 12:57
7/7/2016 12:58
7/7/2016 12:59
7/7/2016 13:00
7/7/2016 13:01
7/7/2016 13:02
7/7/2016 13:03
7/7/2016 13:04
7/7/2016 13:05

T1

426.2
436.2
436.9
438.9
439.5
439.8
439.7
439.7
440.4
440.7
440.8
441.1
441.4
439.8
440.5
441.2
441.6
441.8
441.7
441.2
440.7
439.2
440.3
440.3
440.5
440.6
440.9
441.1
441.1
441.2
441.3
441.4
441.3

441
440.6

T2

71

66.9
66.5
66.3
65.6
68.3

67
65.7
66.9
66.6
67.2
66.3
67.7
67.1
67.8
69.3
67.7
66.4
66.8
69.2
68.2
68.5
66.2
67.2
67.1
69.5
65.5
68.1
67.2
68.1

67
67.9
68.8
68.2
66.8
68.8



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 13:06
7/7/2016 13:07
7/7/2016 13:08
7/7/2016 13:09
7/7/2016 13:10
7/7/2016 13:11
7/7/2016 13:12
7/7/2016 13:13
7/7/2016 13:14
7/7/2016 13:15
7/7/2016 13:16
7/7/2016 13:17
7/7/2016 13:18
7/7/2016 13:19
7/7/2016 13:20
7/7/2016 13:21
7/7/2016 13:22
7/7/2016 13:23
7/7/2016 13:24
7/7/2016 13:25
7/7/2016 13:26
7/7/2016 13:27
7/7/2016 13:28
7/7/2016 13:29
7/7/2016 13:30
7/7/2016 13:31
7/7/2016 13:32
7/7/2016 13:33
7/7/2016 13:34
7/7/2016 13:35
7/7/2016 13:36
7/7/2016 13:37
7/7/2016 13:38
7/7/2016 13:39
7/7/2016 13:40

T1

440.3
440.3
440.4
440.4
440.3
440.1
438.6
437.1
436.8
435.6
438.4

439
438.8
438.6
438.5
438.8
439.1
439.2
438.9
438.5
438.3

438
437.8
437.9
438.1
438.4
438.8
439.1
438.3
439.5
439.4
438.8
439.1
439.2
439.3

T2

67.6
69.9
67.3
71.1
68.1
68.5
68.8
66.4
69.1
66.6
67.7
68.5
68.2
69.5
68.5
69.8
69.9
70.6
70.2
69.1
68.8
68.8
71.3
69.4
68.9
68.1
65.9
65.8
69.3
67.4
68.5
67.7
66.6
67.2
65.5

72



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 13:41
7/7/2016 13:42
7/7/2016 13:43
7/7/2016 13:44
7/7/2016 13:45
7/7/2016 13:46
7/7/2016 13:47
7/7/2016 13:48
7/7/2016 13:49
7/7/2016 13:50
7/7/2016 13:51
7/7/2016 13:52
7/7/2016 13:53
7/7/2016 13:54
7/7/2016 13:55
7/7/2016 13:56
7/7/2016 13:57
7/7/2016 13:58
7/7/2016 13:59
7/7/2016 14:00
7/7/2016 14:01
7/7/2016 14:02
7/7/2016 14:03
7/7/2016 14:04
7/7/2016 14:05
7/7/2016 14:06
7/7/2016 14:07
7/7/2016 14:08
7/7/2016 14:09
7/7/2016 14:10
7/7/2016 14:11
7/7/2016 14:12
7/7/2016 14:13
7/7/2016 14:14
7/7/2016 14:15

T1

439.7

440
440.4
440.7
440.2
440.7
440.5
440.3
440.4
440.5
440.7
440.7
440.7
440.8

441
441.4
441.6
441.6
441.3

441

441
441.1
439.3
439.4

441
441.3
441.4
441.7

442
442.2
442.4
442.2

442
441.9

442

T2

65.2
65.6
66.2
65.8
66.2
65.7
64.2
64.7
64.2
65.1
66.2
68.5
65.8
64.3
65.6
65.6
67.2
65.7
64.3
66.2
65.4
64.8
66.5

67
65.7
64.5
64.5
64.5

66
63.7
63.7
65.2
64.7
64.4
65.5

73



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 14:16
7/7/2016 14:17
7/7/2016 14:18
7/7/2016 14:19
7/7/2016 14:20
7/7/2016 14:21
7/7/2016 14:22
7/7/2016 14:23
7/7/2016 14:24
7/7/2016 14:25
7/7/2016 14:26
7/7/2016 14:27
7/7/2016 14:28
7/7/2016 14:29
7/7/2016 14:30
7/7/2016 14:31
7/7/2016 14:32
7/7/2016 14:33
7/7/2016 14:34
7/7/2016 14:35
7/7/2016 14:36
7/7/2016 14:37
7/7/2016 14:38
7/7/2016 14:39
7/7/2016 14:40
7/7/2016 14:41
7/7/2016 14:42
7/7/2016 14:43
7/7/2016 14:44
7/7/2016 14:45
7/7/2016 14:46
7/7/2016 14:47
7/7/2016 14:48
7/7/2016 14:49
7/7/2016 14:50

T1

442

442
441.7
441.4

441
440.8
440.5
440.2
440.2
440.2

440
439.9

440

440

440
440.1

440
439.8
439.3
439.2
439.2

439
438.8
438.7
438.8
439.1
436.5
439.4
439.8
439.9

440
440.1
440.2
440.2
440.2

T2

63.6
64.2
65.1
64.6
64.1
64.7
64.6
64.3
63.9

64
64.1
64.3
63.3
64.5

64
64.5
64.8
63.3
64.1
64.2
65.4
64.7
63.8
63.9
63.8
63.8

64

65
64.2

65
63.8
64.5

65

64
65.8

74



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 14:51
7/7/2016 14:52
7/7/2016 14:53
7/7/2016 14:54
7/7/2016 14:55
7/7/2016 14:56
7/7/2016 14:57
7/7/2016 14:58
7/7/2016 14:59
7/7/2016 15:00
7/7/2016 15:01
7/7/2016 15:02
7/7/2016 15:03
7/7/2016 15:04
7/7/2016 15:05
7/7/2016 15:06
7/7/2016 15:07
7/7/2016 15:08
7/7/2016 15:09
7/7/2016 15:10
7/7/2016 15:11
7/7/2016 15:12
7/7/2016 15:13
7/7/2016 15:14
7/7/2016 15:15
7/7/2016 15:16
7/7/2016 15:17
7/7/2016 15:18
7/7/2016 15:19
7/7/2016 15:20
7/7/2016 15:21
7/7/2016 15:22
7/7/2016 15:23
7/7/2016 15:24
7/7/2016 15:25

T1

440
439.8
438.8
439.3
440.1
440.1

440
439.8
439.8
439.7
439.7
439.7
439.8
439.8

440
439.9
439.8
439.7
439.5
439.4
438.6
438.8
436.9
438.3
437.3
438.8
439.3
439.7
439.9

440
439.9
439.7
439.5
439.2
438.6

T2

64.6
64.8

65
65.2
65.1
65.4
64.4
64.5
64.5

65
66.3
64.6
63.7
65.4
66.2
66.4
64.6
63.7
63.8
63.8

64
64.9
64.7
64.5
70.3
64.7
67.5
65.1
64.9
64.2
64.8
65.1
65.2
64.4
65.6

75



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 15:26
7/7/2016 15:27
7/7/2016 15:28
7/7/2016 15:29
7/7/2016 15:30
7/7/2016 15:31
7/7/2016 15:32
7/7/2016 15:33
7/7/2016 15:34
7/7/2016 15:35
7/7/2016 15:36
7/7/2016 15:37
7/7/2016 15:38
7/7/2016 15:39
7/7/2016 15:40
7/7/2016 15:41
7/7/2016 15:42
7/7/2016 15:43
7/7/2016 15:44
7/7/2016 15:45
7/7/2016 15:46
7/7/2016 15:47
7/7/2016 15:48
7/7/2016 15:49
7/7/2016 15:50
7/7/2016 15:51
7/7/2016 15:52
7/7/2016 15:53
7/7/2016 15:54
7/7/2016 15:55
7/7/2016 15:56
7/7/2016 15:57
7/7/2016 15:58
7/7/2016 15:59
7/7/2016 16:00

T1

438.3
438.3
438.4
438.5
438.5
437.9
438.7
438.9
438.3
438.2
438.6
438.3
437.9
437.6
437.5
436.5
435.8

437
437.6
438.1
436.7

434

436
436.7
436.8
436.8
436.7
436.8

437
437.3
437.3
437.4
437.5
437.8
438.1

T2

64.6
65.3
65.1
65.3
65.1
65.7
64.9
65.7
64.9
65.2
64.7
66.1
64.9
65.5
64.2
65.3
64.3
64.8
64.7
65.5
67.1
64.9
63.9
64.5
64.6
66.3
65.8

66
64.7

64
65.8

65
64.5
64.3
64.2

76



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 16:01
7/7/2016 16:02
7/7/2016 16:03
7/7/2016 16:04
7/7/2016 16:05
7/7/2016 16:06
7/7/2016 16:07
7/7/2016 16:08
7/7/2016 16:09
7/7/2016 16:10
7/7/2016 16:11
7/7/2016 16:12
7/7/2016 16:13
7/7/2016 16:14
7/7/2016 16:15
7/7/2016 16:16
7/7/2016 16:17
7/7/2016 16:18
7/7/2016 16:19
7/7/2016 16:20
7/7/2016 16:21
7/7/2016 16:22
7/7/2016 16:23
7/7/2016 16:24
7/7/2016 16:25
7/7/2016 16:26
7/7/2016 16:27
7/7/2016 16:28
7/7/2016 16:29
7/7/2016 16:30
7/7/2016 16:31
7/7/2016 16:32
7/7/2016 16:33
7/7/2016 16:34
7/7/2016 16:35

T1

437.9
438.8
439.3
439.7

440
440.2
439.9
439.4
439.1
438.1

440
438.6
438.5
439.1
438.9
438.5
439.2
438.9

438
439.1
439.6
439.9
439.8
439.7
439.6
439.6
439.8
439.3
440.1
439.9
439.6
439.6
439.8
440.1
440.4

T2

64.7
64.5
64.5
63.8
65.1
64.5
63.4
64.7
64.1
64.8
65.5
64.7
66.6
63.8
64.5
64.4
64.6
65.2
64.3
65.2
66.6
66.2
65.5
65.7
65.1
65.3
65.8
64.7
64.6
65.4
64.9
65.8
65.2
65.4
66.2

77



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 16:36
7/7/2016 16:37
7/7/2016 16:38
7/7/2016 16:39
7/7/2016 16:40
7/7/2016 16:41
7/7/2016 16:42
7/7/2016 16:43
7/7/2016 16:44
7/7/2016 16:45
7/7/2016 16:46
7/7/2016 16:47
7/7/2016 16:48
7/7/2016 16:49
7/7/2016 16:50
7/7/2016 16:51
7/7/2016 16:52
7/7/2016 16:53
7/7/2016 16:54
7/7/2016 16:55
7/7/2016 16:56
7/7/2016 16:57
7/7/2016 16:58
7/7/2016 16:59
7/7/2016 17:00
7/7/2016 17:01
7/7/2016 17:02
7/7/2016 17:03
7/7/2016 17:04
7/7/2016 17:05
7/7/2016 17:06
7/7/2016 17:07
7/7/2016 17:08
7/7/2016 17:09
7/7/2016 17:10

T1

440.7
440.9
440.8
440.1
441.1
441.8

442

441
441.8
439.7

439
441.6
442.1
442.2
442.1
441.9
441.8
440.8
441.6
441.6
442.1
441.7
441.3

441
440.9
440.9
440.8
440.5
440.1
438.4
439.3
439.4
439.2
439.6
439.9

T2

65.1
64.3
65.5
66.3
65.2
63.9
66.2
65.3
64.7
66.2
64.3
65.6
64.6
64.6
64.4
64.7
64.6
64.7
65.1
64.6
64.1
63.9
63.8
63.3
63.5
64.7
64.6

64
64.2
63.9
64.3
64.3
64.2
64.4
64.3
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 17:11
7/7/2016 17:12
7/7/2016 17:13
7/7/2016 17:14
7/7/2016 17:15
7/7/2016 17:16
7/7/2016 17:17
7/7/2016 17:18
7/7/2016 17:19
7/7/2016 17:20
7/7/2016 17:21
7/7/2016 17:22
7/7/2016 17:23
7/7/2016 17:24
7/7/2016 17:25
7/7/2016 17:26
7/7/2016 17:27
7/7/2016 17:28
7/7/2016 17:29
7/7/2016 17:30
7/7/2016 17:31
7/7/2016 17:32
7/7/2016 17:33
7/7/2016 17:34
7/7/2016 17:35
7/7/2016 17:36
7/7/2016 17:37
7/7/2016 17:38
7/7/2016 17:39
7/7/2016 17:40
7/7/2016 17:41
7/7/2016 17:42
7/7/2016 17:43
7/7/2016 17:44
7/7/2016 17:45

T1

439.8
439.6
439.5
439.5
439.7
439.9
440.1
440.3
440.4
440.3
439.9
439.5
439.3
439.2
439.2
439.2
439.2
439.3
439.5
439.8
440.2
440.4
440.3
439.8
438.8

439
438.2
439.1
438.8
438.6
438.7
436.3
438.7
437.8
437.8

T2

64.1
62.7
63.9
63.8
63.8
63.8

64
63.7
63.8
64.7
64.4
62.7
63.1
63.2
63.4
63.2
63.4
63.5
64.1

64
63.2
63.4
62.8
63.9
63.9

63
64.8
62.8
63.5
62.8
62.8
64.3
62.2
62.2

64
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 17:46
7/7/2016 17:47
7/7/2016 17:48
7/7/2016 17:49
7/7/2016 17:50
7/7/2016 17:51
7/7/2016 17:52
7/7/2016 17:53
7/7/2016 17:54
7/7/2016 17:55
7/7/2016 17:56
7/7/2016 17:57
7/7/2016 17:58
7/7/2016 17:59
7/7/2016 18:00
7/7/2016 18:01
7/7/2016 18:02
7/7/2016 18:03
7/7/2016 18:04
7/7/2016 18:05
7/7/2016 18:06
7/7/2016 18:07
7/7/2016 18:08
7/7/2016 18:09
7/7/2016 18:10
7/7/2016 18:11
7/7/2016 18:12
7/7/2016 18:13
7/7/2016 18:14
7/7/2016 18:15
7/7/2016 18:16
7/7/2016 18:17
7/7/2016 18:18
7/7/2016 18:19
7/7/2016 18:20

T1

438.2
438.6
439.1
439.6
439.9
439.9
439.8
439.8

440
440.4
440.6
440.8
441.1
441.4
441.4
441.4
441.5
439.7
441.5
442.2
442.5

439
441.1
441.1
441.2
441.5
441.4
442.3
442.9
443.2
443.6
443.9
443.8
443.2
442.7

T2

64.1
64.1
63.2
61.7

62
62.9

64

63

62
62.1
64.4

63

63

62
63.2
62.6
61.6
62.9
62.2
63.3
63.8
63.9
63.7
64.4

65
64.5
63.5

63
63.4

64
63.5
64.4
62.7
62.9
64.1
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 18:21
7/7/2016 18:22
7/7/2016 18:23
7/7/2016 18:24
7/7/2016 18:25
7/7/2016 18:26
7/7/2016 18:27
7/7/2016 18:28
7/7/2016 18:29
7/7/2016 18:30
7/7/2016 18:31
7/7/2016 18:32
7/7/2016 18:33
7/7/2016 18:34
7/7/2016 18:35
7/7/2016 18:36
7/7/2016 18:37
7/7/2016 18:38
7/7/2016 18:39
7/7/2016 18:40
7/7/2016 18:41
7/7/2016 18:42
7/7/2016 18:43
7/7/2016 18:44
7/7/2016 18:45
7/7/2016 18:46
7/7/2016 18:47
7/7/2016 18:48
7/7/2016 18:49
7/7/2016 18:50
7/7/2016 18:51
7/7/2016 18:52
7/7/2016 18:53
7/7/2016 18:54
7/7/2016 18:55

T1

442.5
442.6
442.8
442.8
442.6
4423
439.9
440.1
438.3
4413
441.6
441.3
441.1
441.1

441
440.8
440.5
440.4
440.3
440.2

440
439.9
439.8
439.7
439.9

440
439.9
440.3
440.4
440.4
440.2
439.9
439.6
439.5
439.6

T2

81

65.6
63.1
65.2
64.5
65.2
63.9
62.9
64.3
65.7
63.2
64.4
64.1
66.1
64.2
63.6
63.4
64.4

64
65.4
64.8
65.3
65.8
64.4
65.3
64.8
64.6
65.9
66.3
64.1
65.2
65.3
65.2
64.8

63
64.2



Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

CXF
K-Type

7/7/2016 9:01
7/7/2016 19:36

00000Day10:35:02

0:01:00
636

Date/Time

7/7/2016 18:56
7/7/2016 18:57
7/7/2016 18:58
7/7/2016 18:59
7/7/2016 19:00
7/7/2016 19:01
7/7/2016 19:02
7/7/2016 19:03
7/7/2016 19:04
7/7/2016 19:05
7/7/2016 19:06
7/7/2016 19:07
7/7/2016 19:08
7/7/2016 19:09
7/7/2016 19:10
7/7/2016 19:11
7/7/2016 19:12
7/7/2016 19:13
7/7/2016 19:14
7/7/2016 19:15
7/7/2016 19:16
7/7/2016 19:17
7/7/2016 19:18
7/7/2016 19:19
7/7/2016 19:20
7/7/2016 19:21
7/7/2016 19:22
7/7/2016 19:23
7/7/2016 19:24
7/7/2016 19:25
7/7/2016 19:26
7/7/2016 19:27
7/7/2016 19:28
7/7/2016 19:29
7/7/2016 19:30

T1

439.7
439.4
438.2
436.4
439.4
439.5
439.3
439.3
439.4
439.6
439.6
439.6
439.5
439.5
439.7
439.9
439.7
439.4
439.2
439.3
439.5
439.9
440.2
440.5
440.3
439.8
439.3
439.5
439.2
439.8
441.4
439.6
440.1
441.8
441.9

T2

64.1
64.5
64.6
63.6
62.8
64.8
63.6
65.6
64.8
63.8

65
66.2

66
64.4
65.2
65.7

66
63.6
64.5
63.3
64.8
64.4
66.1
65.3

66
65.2
65.6
64.9

65
64.8
64.3
63.5
64.1
64.1

64
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Measure Unit
Measure Type
Start Time
Stop Time
Elasped Time
Interval Time
Data Number

Data Purpose:

NO.

Average

631
632
633
634
635
636

CXF
K-Type
7/7/2016 9:01
7/7/2016 19:36
00000Day10:35:02
0:01:00
636

Date/Time
7/7/2016 19:31
7/7/2016 19:32
7/7/2016 19:33
7/7/2016 19:34
7/7/2016 19:35
7/7/2016 19:36

T1

441.6
441.4
441.4
441.7
442.1
442.1
439.4

T2

64
64.4
64.2
63.7
63.8
63.3
66.1
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APPENDIX B
RAW TEST DATA

B.1  Test Log

B.2  Particulate/Metals

B3  PM;¢/PMy;s

B.4  PCDD/PCDF and Cresol Isomers

B.5  Hydrogen Chloride/Chlorine

B.6  VOCs
B.7  0,/CO,
B.8  Opacity
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B.1 TEST LOG
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IESDATALWECL 4464 00T 00TERA 114 LETTER REPORT-L'W ATEnn

91



Sample and Velocity Traverse Point Data Sheet - Method 1

CHenl LWEC Dperator
LocationiFlant LAnsa, M Daba
Source __ Boiler Mo, 1 (EGF Dulkal) W0 Kumber
Duct Type O Creular B Rectanguiar Ducl Indizate appropriate fpa
Traverse Type O Parlicuisie Travems 0O Velacky Traversa
||:rh.|.||u Framm far wall b outside of par fin) = C af.0 Flow Dislurbances
Part Dapth fin) = B 12.0 Upatraam - A {1t} 11.0
|Capah of Duct, diamsler {in.) = -0 T8 |E¢m‘¢h‘!‘-ﬁ‘l = B (M 44.0
Area of Dugl [T} 30,00 am - A {duct diamaters) 1.8
Total Traverse Points 12 Downstresm - B {duct diamatars) 7
Teksl Trawarss Poinds par Pon 3 Stack Diagram
Rectangular Ducts Only Tor EaveLE
Wikt of Duct, rectanguiar duck anfy {in ] T2 o
Telal Porla {raclanguia dinct anly) 4 . L 4
— hes e g
Traverss Point Locations T oy 3 T o [ema ] e
CHelanoa .";“TI‘ 3 £x —ral WL
Traverse Insice Dhuct Wall | Diskance from Outside af ey i i I
Panl | % of Ot {iFi} Fari (in} o w T - r I
Sk RPLE FORT LTDATIOMD
1 1667 13400 25
=
F 50,00 3840 51
¥ TR TN e LT HITEOr TIEPT Foer DT Taror [T oy
3 B3 33 8800 T 05 it ] 1.8 21
- T = o T ] 1 T T 4
4
* Higuer Mangar s o —ﬁ emnaccs
& — Ethll.:! :ﬁ
1 i T
B fj_ B
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T an o or 3¢ 1- [rar—
8 i ILl —
g % Walsaly Thinirda Pant W Snck Dimmevior = 34 it
r
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% - Dightenn Eiparakin, Conimacian, #iL) N e i e
| I | I | |
12 o 2 ] [ 3 ] T & ] 10
| Esuivalen Diameter = (2"L"WHIL+W) | i Ddameaoons Dipwnsinsam i Flow Disurbanes® (Dismncs 5)
; Traverss Paind Lossdon Farment of Stack Ciraular Tranwra Patnd Locasian Parcani of Stack -8 guir
Faanbar ol T Freiria Humber of Trvacss Poinia
tnjafalsfslafrlola|m|londn 1] 213 [afslef]alelalm]nli reen
T 10 [ %) dd 13 b 11 T I Hejwmr|na|lma|wa | v | &2 | 3E | 53| 45 | 43
» 1 Twd 1 ix; 103 iz ] | |3 Tl | 500 318 | 308 | 50 | aia | 1N iar | sn | mal i | o e
:,_ 1 1 na 134 144 TEX N W mad [ e [ ano (a7 |37 [ 300 |20k [ as0 | &7 | = B o-3x%
e [EE] WA PR} 14 [EXH I e I CAETERNETETYE D FIUE EIE N Er 12-453
P K] a7 Wi 25 - SUE | 750 | 643 ] 363 [ 500 | 450 | 46 | 378 W-dx4
b 11 T . T £44 el faa]s BiT | THG | BB | 6Ll | 550 0| e8| | an-Sad
':[T- LR 174 [ L O ER RS LT
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) ¥id 0 I AMEAET -ExE
(L] 5id o R [ T I a2-Txs
:‘ it w1l fa I | 55 | ELS | a-Txy
12 LN I | Lot
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Sample and Velocity Traverse Point Data Sheet - Method 1

clfmt/..{h-"'E C Operator A7, (75~ ‘ Vl@
Loaction/Plant & =g bate_D /1 3 /23
Souce__ =52 o T lod W.0. Mumber = -'1'{5{!'*‘5-
Duct Type O Circutar f[E" Rectangular Duct Indlcale appropriate typa
ravarse Typs [0 Particulste Travarse [ Velocity Traverse
. e | 90 1
Distanca fram far wall to outside of part fin)=0C Flow Disturbances
Port Degih {in) = O 1, Upstream - A {R) /f
1] af diamedar (in,} = C-0 s tream - 8 (1) L &7
Aren of Duct (i) 2900 m - A maters
Total Traverse Polnts I D - B (duct dlameters)
Total Traverse Points per Part 32 : o
R-:hnighrnlmﬂﬂy Diag .
'Humﬂ;ﬂ ractangular duct galy fin.] _}E u § ? A i \
TWFM[EEM%] E F
Traverss Point Locations __] & f;. p
Distance from = = s
Travarss Inside Duct Duatance from P
Paint 1% of Duct]  Wall (in) | Outsids of Part fin} 3 o \l =]
2 ~ - 4
! ﬁ’{ {Joré e Lif'—— / oy, 'F'______."?"r’ -—},"p
2 |psw| 35 |S/ |5/ ~
3 Pa35 ey v (R =
.
4
5
o
; 77
1 |fem
s W7 | poy  yay | 2Y 4 )
9 ‘ﬂ‘a ?EJ L"‘? IT'F 7 3 Traweras Poiss i 18 e
Daanaler > T4 iy
0 |0E73 |59 976 5% | 72 ACE |' w
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= . ¥ 4 - ] B ] 3
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L'Anse Warden Electrie Company
L'Anse, MI
Boiler No. 1
Inputs for Particulate and Metals Calenlations

Test Data
Test ren number I ! 3
Location Boiler Mol
Date TG TG TTA
Tz period 1314-1521 (Ed{-105% 15151704
Upertisr DF DE DF
Inputs For Cales.
S i, delw P [.B5750 056007 (L Aglg2
Del H 16367 1.7023 18123
Stack temp. (deg.F) 4373 430.3 4337
Meter temp, {depF) 921 7.4 T1.1
Sample volume (a51.) £3.332 £3.749 63414
Barometric press. {in.Hg) 2927 29.38 79,38
Volume B0 imp. (ml) 252 244 25
Welght change sil. gel {g) 2129 24.3 128
%o L0, 135 13,3 131
% 0, 6.6 1.1 73
Eil 8.6 9.4 Tb
Aren of stack {sq.ft.) 39,000 39,000 35,000
Sumple time [min.) 05 O a5
Static pressure (in.H;O) -12.6 -12.4 <124
Mozzle din {in) 0,250 250 0,23}
blixter hax cal, (B 1007 Laot?
Cp of pitat tube 0.84 0.84 0.54
Traverse poinis 12 1z 12
Particulate Labaratory Report Data
Froni half acelone rinse, g 035 (.05 .0033
Filier, g 0.002 0007 0.0049
Tatal eateh, g LR h 0.0124 (.0082
Laborutory Hepari Data
Arsenic [ As), ug < 0.&0 093 {155
Lead (Ph). ug 7.68 6.62 7.45
Mamgaisn (Ma), U5 9.80 19.0 19.0
Mackel (M1), ug T.80 310 4.0
BT L1 P 3 ATl Ve Fobdors LT | 464 D617 008 70006 1 14 Tiwt T96 CERS BATA\DatsiPRE-swmnls 5
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Determination of Stack Gas Velocity - Method 2

Cliant _ §_tiMEF - Dparatar Pitol Coeff (Cp)| 0.4
LocationiPlant Date Stack Area, 1 (as)| 29
Soume  ESe W.0. Mumber Pitot TubefThermo I
Run Humbar f
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Baremnbric Preas, in Hg (Ph) 24, :
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SAMPLE RECOVERY FIELD DATA
EPA Method 5/29 - PM/METALS weiskigy,

Clizrt LWED WO # 14464 007004
Location/Plant L'Anse, Michigan Source & Location . ESP  Siack
Run No, L Sample Date 75’;@ Recovery Date :'? "{75’
Sample |0, LWEC - 114 - STK - 4 - M25 - Analyst Fétar Mumber f&ﬂ{ﬁ
impinger
1 | z ] = 4 | 5 | 8 | 7 Imp. Total ] Total
Contents Emply  [HMO3/H20ZHNO2 /H20]  Emply ot T | Billca Gel [
Final | /28 | 2ey) | [2Y 3229
Initial i) 100 100 100 100 300
can 1125 |17 | 2 3 L[229
¥

Impinger Colos w Labeled? L—

Silica Gel Condition 'E/Z, ’3;,,_,.12 Sealed? —
RunNo. 2 sample Date 7/ A & Recovery Date jﬁ%
Sample 1O, LWEC - 114 - 5TK - 2 - M25 - Analyst Filler Mumber 'ﬁbﬁ?iﬁ
Impinger
1 2 | 3 4 | s | 8 7 Imp.Total 8 Tatai

ot

| Contents Emply  |HNO3/ H2OZHNOD / HZ0]  Emoly el Seetv o] Silica Gl
Final | //¥ / ‘?Z (30 _ 5243

Initial '@ 106 100 100

Gain | h’g ?é émﬂ 1??’ ’Z'JE;“.'E

impnger Color Yo gﬂ:{ﬁ,ég* Labelad? [
SiicaGel Conditon /2 23000 Sealed? —

Fun KHo. __'3_ Sample Date ? .I'Ifé",
Sample |0 LWEL - 194 - 5TH -3 - M23 - Anahyst Filter Number r"' &
Impinger
1 2 E 4 | s | & | *? Imp, Tatal ] Taolal
Contents | Empy  |HMO3I/HZOZHNOI/HZ0]  Emply b = S=let] Silica Ged |75
Final_| /SO | [75 | 1O 3227
Initial <) 100 100 100 w | 300
Gain /0 L3< 22 &

S0 | 79 |,
imginger Calos [é}h—' f_';ggﬁhj Labeled? v

Silica Gel Condition Cé, ’”H:Iﬁ Sealed? —

Chack COG for Samphe [Ds of Medis Blanks

104



B.3 PM1«w/PMzs

REDATAILWEC 14464, 00T DOHEPS 114 LETTER REPORT-LW ST

105



P10 AND P8 2.5 RUN TEST DATA

SOUACE D] Bgdarka. | CLIENT: LWEC
OATE: TiTHE FRCILITY, L. W]
TEET COHDITIOM: High Loud AUK: 1

OWELL TIRE CALCLLATION
o o sl v bl L, Wt I W ALY iy e el U Pl reacard g o Dl 1)

Tirld v b T8 mbwias
Foursbar of pe-nika 12 Tessfun podvs o &l dhad B requiesd
Ot P s ILAST valacd by B 0Tl i FEAT
Thin In KT b squars raok of Ceka P
HOTE: i mhick dlirstar b ik Lhsin 34 Inchas ™ Iar &
It D vk B b Dol P, o i Tha AL
Far thaiipainl. HIOTRE: A cwel Braw s Saasd on
POATA FORT &
FPoiri SOAT SRR Frat B ]
|_hamiber | s Qe P

£ !
E— i
LY

;
s
:
;

i
;

[ELN
LAz o o

|
E

R S

i | s

ﬁﬁﬁéﬁéhm'
I

s
=

A
anémn&aém&nmkﬁ
NEAMATRR AR

I

EEEEEEEEEEEE@EEEEEEEEEE%E%&E%HFE

i nane:

7 4 T

:
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BT T O P

CLIEMT: LWEL
FACILITY! L A, M
ALN: F3

LAz

Cn oz diasater 1)}
Wn

R an, [Moe-1] |m TAEd
M1 | maeimum & 1073
m FTE

% m 1 TH
1
00048
Q.08
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e

FMA0 AND PM 2.3 RUN TEST DATA

PML.5 PROGRAM

SOURCE D Pampmas CLERT: L'WED
DATE: 7IIE FACEITY: Lhrqa
TEST CONDITIDR:  36gh Laad RUN: 3

CAWELL TIE CALCLELATION
|For e cesll S cadaulabon, input e the mial nun Bme asd e mas meand Avag s Deln P

Total ron Emm 100" mingisg
Mhamiter 2l pawis AZ Twshen painks 3 i b recuisesd
Aam. Daks P [lem LAGT werchy mwvees| > BT b HBD

MOTE TRis i MOT tha agusna raof of Ouits &

MOTE: Hatack dlenaier by e than 24 inchan prelimisany eelechy s sdfowied ar biosiage. RN
Irnrt then value dar mach Chella P, grior o sasmplng inad poini. Th aagiogriaie TOTAL
=wTpE frm will ba calcoudsisd for el paink ROTE: AN dasl fmess s basss on g

1

F.
Foini [ 1] SORT Barmpdy Frim (L Pl
| Marsber | 0 P | Dt P | Thre | Mumdar | F
J— 53 B5F1 B 1
SHEEE
A1 LA =1 g
a1 -4
] NE] C L1
-5
ared reindpL VBCESSANy D Weel he SLandan] Method &
aryd tha Keincd 3004 criena of rasraiag i1 a 15 30 nnerval
FoATE
| # ey

(f
;E
i

E

EES

K

s

=
Em‘.ﬁémramﬂaara

=

e :EHEEEEELEE :mz;g tp;aps IEE
EELEEEHEEEEEHEEEEEEEEEEFF

e 1
i
]
]
:
=
(.38

=1
ERERELE

= Hﬂmﬂﬁtﬂ-ﬂﬂﬁﬂﬁﬁﬂﬁﬁﬂﬂﬂ]ﬁh

EEEEEEEE 'EEEEEEE&E@E%@E&E@@EEE@%EE

E

e
|
|

03§ 785 BT 53
Tire Wowigiind 0 Y0 B T N F
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A Wi CLIENT: LWEC
H F&CILITY: LAscia, Ml
i High Load S B

PM10 AND FM2.5 INPUT DATA FOR CALCULATIONS

el e Fed

L Osiapmin () 0L 355 lin HO O

[BACH HALF ANALYTICAL DATA |

ek s Lo 8 i T8 T P D ERSS AT el P P61 8 oy
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PM10 AND PM 2.5 RUM TEST DATA

PMZ.5 PROGRAM
SOURCE ID: Baoller Moo 1 CLIENT: LWEC
DATE: TiTHME FACILITY: L'Ansn, M|
TEST CONDITION: Hgh Load RUM: 4
DAELL TIME CALCULATION
{Far the dwell #me calculation, Inpul the the folal mun Tme e e most recant Average Delia F)

Tarta! Fun Fre 82 minules

Muminer af painis 12 Twalva poinds are all 0l is padguired
HAyg. Delta P {from LAST welocily raverssa) Q74D  im H2D

ROTE: This is NOT the square reat of Delts P

MOTE: if stack diameder is less than 24 inchees preliminesy valocity b sdjusted for Blochage. AR
Inser the value for each Deita P, piar e sampling (hal poinl. The appropeste TOTAL
sampls Hme wil be cakculated for that pokt. MNOTE: All deel imes are based on ha

Dedta P dor poinig] & |
FORT A PORT A
Paint it SORT Sarnpe Peinl Delta SCAT | Sampie
Huarer P Culia P ime Mumker P | DetafP | Tima
1 [ [ [ 1 BE GIE] B.ED |
2 0.5 a.71 E57 F] B {1 K]
3 .52 [ThF [ 3 5 (7] L |
4 0.70 054 772 1 [N 058 20
] E‘H 0.1 T [ .55 058 AL |
[ [ RET] TEY ] [EFR boe] 880 |
Time{min] e Timajmin] 5290 |
Tris calodalion establishes the # of points and min'ol necessary o meet the slandand Malhod 5
oriterla of rocording clata every <= 5 min, and the Methad 2014 crileda of rurding 1o.a 15 sax intenal
BOELT A FORT B
| # poins Hﬂuﬁ ¥ poinia ""Eﬁl?
25 &
50 | 475 |
50 4TS5 |
5l | 475
INPUT FOR ISORIRETIC CALGULATION
Sampks Taolgl Siack Wiztar
Tire Time Detaf | Egilp | DetaH | Temp | Temp-l
ﬂﬁ 5,25 0.5 07 [E &5 i
18 b.51 A1 o %
375 B.75 50 K] 0,37
a3 13.00 50 [ R} 037 g
375 10,25 052 072 10,37
2.8 18.50 .52 3 037 i1z
b Eﬁ 73,00 070 0,84 ot pre] i)
4.8 26.50 a.7a 0.84 a7 F ;E
F 3 20,00 .68 0. A7 4
2 ) 33,50 055 0.A1 EF 51 ]
o
1 4,75 | !ﬁﬁ [ 053 0.47 Fa) 78
[ i 4.7 5000 055 1,83 T - T
F] 4,75 ﬂ,%& [T 1,52 .47 435 ]
] 4.75 59, 04 LF; [T 7.2 I 7 i
-] 1,75 £id.25 045 I'H 037 475 70
F 4,75 2,00 OLES B3
] 1 175 R E] £ LT % % g
4.75 7H.50 058 ; 1]
Fl 4,75 B335 028 Eg .ﬁ; % ﬁ
2 4.78 88,00 0se 433
3 a7 P 75 0 811 434
3 4.78 4750 0.5 .88 037 431
o750
97.50
o7 50
7 50
ars
750 S
[T .45 0Aar 432.00 ;ﬂﬂ
ﬂmnuwu L77E 0675 037 43234 nar
BIETHERA| A ANl Cprd Foydorp G-LL S 2R3 0T 4 BIHE 114 Tawe S0 DRSS RATADe PR30 1 B
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Beodler Mo. 1 CLIENT; LWEC
TITHE FACILITY: |L'Anse, Ml |
[High Load RUN: 4

PM10 AND PM2.5 INPUT DATA FOR CALCULATIONS

7.4
Tatal Imp catch 1414
Cp Filed Coell D781
Della P Ay Diella P_sgriimichas ime weghbed average) 0.8753
m _J78
43224
?a.g
0.37
E.
70.
D174 |(Ex 4% = 004
1?.5%
42
#8.25
8,44 |inHg
0801
1.
1
0,680
248,30 | micropois
1.11
2200
D50-Nre<3162] 748
D50-Mre==3182 PRI )
Cr2 5-He=1162 ; i_;%
B be=31 1.1
ra< 248
D50-1-Mra==3162 2.16
ZMer31E2 1.00]
Zne<3i62 il
On H

n Mozza Valocity

H min. (doz-1))minkmum K

R Ay, (Noz-1)makimum B

W min =13 |mi
W'm

Dgila p min, (Moz-1)

Delle p max Moz-1}

FROMNT HALF ANALYTICAL DATA

Masa >FM 10 [frond half sdone (0] =PM10, g {(FHA1

Mazsa PM 10 ru1u tubes & frarmd_hal

00d
|BACK HALE SHALY TIGAL DATA |
Hao residue _p 0.0200
WIECI (Dr[panic) regidue, 0007

TR B P

ARl i CHLILWE Gy O 00 30 V1 Tl 201 B CEMES AT D PRIVED St
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SAMPLE RECOVERY FIELD DATA
EPA Method 201A/202 - PM1OV2.5

Client LWEC WO # {4454 00T 004
Location/Plant L'anse, Michigan Sourea & Location ESP  Slack

Rumn No, 1 Sample Cate
Sample L0 LWEC- 114 - 5TK - 1 - TPM102 5 - Analyst
—_

Recovery Dale

Fitter Mumber

- 1 2 3 4 5 B T 5 —

5 E[ Contents _;g gripw ;;u s ;?I k...
Final |/ 5

ﬁ\{ﬂﬁ} initial | E: g‘ o0 %

5 5% | cam |/ 50 =/ e
et |n1:n'-n-;||-=:r4;@:4:1«I (24w @Wg Labeled? L

Silica Gel Condition f.-=-' - é 2 ‘ﬂ:_f Sealed?

RunNo. 2 Sampie Date VA Recovery Date 2
| Sample |D. LWEC - 114-STK-2- TPMI025- Anaiyst Filter Number
4{1.5 Impinger
3 f 1 3 4 R B 7
f‘r Contents Empy D H20

Empsy
~ Final | [ ’S’ﬂ /60
L7 ol 1] initial ‘) & 100 ' ag.
14 /{ Gain r,l"' gﬂ E]' he) ‘
&-"'l'""‘ KJM F Labeded?

Impinger Color 4

Silica Gel Condition 'Ilul' j EM Sealed?
Run Ho. 3 Sample Date -1 flé' Recovery Date
Sample 1.0 LWESC - 194 - 5TH - 3- TRMIOGES - Analyst Filter Humber f’;

Impinger
1 2 3 4 k] L] T i
Confents Empty Emply SR Cilica Gel [EEND

ﬁgg Final f,"'?F ?; — %
[ [ﬁw? Initial b % 103 300

Folllen |35 © | & I ANA
% Impinger Codar r"-|I M j Labebad? 'E“';-'
Siica Gel Condition fﬁj -:"'; bt . Sealed? L~

]

13
1
=

Check COC for Sample 108 of Media Blanks

A ' ﬂlz,i: )Q? m

0 677 4 ‘E‘E-f /0 .::E:f
?‘I'.'.J g{é’ﬁ'f‘ - I‘Jl d_ﬂ e 4 'E;ﬂj'-
g ES‘{':F :{‘5 &5 F oy oF
aﬁgf”f H“'i"ﬁ" E 55‘;__,
60 & L5F s
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=\

=\

h

SAMPLE RECOVERY FIELD DATA

EPA Method 201A/202 - PM10/2.5

Cliant LWELC W.O. Z 14464.007 004
Location/Plant L'Anga, Michigan Source & Location ESP  Stack
Run Ne. Sample Date Recovery Date
Sample .0, LWEC - 1147 Anabysd Filber Mumber =23y
Imlﬂﬂaar ____.-"" _!
1 2 }\];4\ 5 & Imp.Total| 8 Total
Contents Ernply Erpity i H2 Silica Gel
Final .
Initial .l 1..""‘“---._ 300
T —
Gain \
Impinger Color Labeled? =
ailica Gel G Sealed?
Run No. Sample Date #é Date 72
Sample 1.0, LWEC - K-3-TPMIORS- Analyst Filler Mumier g%

1
Contents Emply Emgby

Final | 74

=

P&

116

Initial ‘ ﬂ/__..-m
Gain .{-':7
Impinger ﬁ'e*'—f‘- {FJ_";er Labeled?
Sucd Gel Candtion (00 50 £ nre Sealed? |
Run No. A Sample Dabe Recovery Date
| Sample 1D, LWEC- 114 - STK -4 - TPMI0/.S - Analys! Filter Nurnber
Impingar
2 3 5 & T Imp. Tatal B Todal
Contents Ernm- Empty Di H2D Silica Sel 5
Final I% Il 4 E" "‘3[ /
Initkal h‘ 100 o,
Gain Iﬂ —- m ,'?'{
Impinger Color m W Labeled? L~
Slica Ol Condilon 7" 1 Sealed? L
? e —
Check COC for Sample 105 of Media Blanks
g 66°T WIS i )
é&? G o ) T
Lo !-"" £ :
W0 b5 fﬁ



B.4 PCDD/PCDF AND CRESOL ISOMERS

LASOATALWEC, 14454 007 DSVEPA 114 LETTER REFORT-L'W 51 T206
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L'Anse Warden Electric Company

L'Ange, MI
Bailer No. 1
Inputs for Dioxin / Furan Caleulations
Test Datn

Rumn number 1 ) 3

Lacation Baider Mo, |

Dz T G piL-Ae Ll TG

Time perind ]4-1211] 15521907 1135E450

Ciperatar ¥ oF DF

Inpuis For Cales,

Sq. m. delex P 086450 L.R54035 00TES
Delta H 1.87300 162774 1.79722
Stack temp. (deg.F) 436,38 454 3 4338
Ivfater cemp, (deg F) Bt LA | Tid
Sample valume (acL} 126.625 118.28R 122983
Baromeiric press. {inHaz} 2027 2027 20318
Wodumse HyCF img. {mi} 512.0 4439 43000
Wirlght clinge sil. gel () 314 1.7 361
e OOy 13.4 13.2 132
By LR Tl 7.3
o My 0.7 .7 TO5
Aven of stack (sg.fr.) ELA RS 3.0 0o
Smmple time (min} 180 18103 180
Sintic pressure {in. ;) 1246 -13.6 -2
Mozzle dia. fin.) 0,252 D50 0250
Mfetier box cal LA T LooL? [ L
Cp of pitot hehe .84 0,84 .84
Traverse psts 12 12 12

Dloclm Labaoratory Report Datn, pg

Tutal TCDD 150.0 866 0,70
24,7 8-TCDD 0,0 a7 580
Tutal PeCDD 8.0 a6 4,20
1,230 8- FelII0 14.3 4.3 K0
Total HuCDD LIk 918 £1.40
1,234, 7 8-HeC DD 5.8 5.5 < 400
1,236, 7.5-HxCDD 104 126 &0
1,23, 08 0-HeC D 14.2 12.% &80
Tutal HpCDD £0.7 152.0 40,70
1,234,867 8-HpChi e k1.5 17.20
Total OCDD 95.0 R0 810
Furan Lahoratery Report Dala, pg

Total TCDF T .2 BT

23.7,8-TCDF " € 11 0.7 1200
Tulal PeCOF L7.00 < 100 740
1,2.3,7,8-FeCDF R0 < 1400 < 350
2.3.4,7.8-PeCDF 40 = 1an 390
Total HeCDF i) 540 1HD
123 4,78-HeCDF 520 %40 180
1,236, T8-HxCDF < 150 < 1 < 330
2,346, 78-HeCDF < 19 < 40 £ Ya
1,237 8.0 HxCDF < 420 < 440 < 400
Total HpCDF 1Al 7,10 340

1,23 4,6.7 8-HpCOF & 7 140

1,2.3,4,7.8 9. HpCOF < 410 < 1RB R 511

Tolal QGCIFE < 7o < 1500 < 1E0

o = Mot detected

{1} Test rums | and 2 dara 15 from Coalinmation analysis wileang a DB-225 aoluma

B e P 5 DAl Chiern Padoms (G- L LW bbb DT 06 100 4 T 300 8 CORS AT Do’ ot X1- 3005 ik
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L'Anse Warden Electric Company
L'Anse, MI
Boiler No. 1
Inputs for Semivolatile Organics Calculations

Test Data
Run mumber | 2 3
Location Bodler Mo, 1
Drate TH2016 Tiel 20 & 7016
Time perind 0914-1231 1552-1907 1135-1450
Opcrator DF¥ DF DF
Inputs For Calcs.
Sq. rt. delta P 086450 (.85405 0.87085
Delta H 1.8750 1.6278 1.7972
Stack femp. (dep F) 436.8 4343 4153
Meter temp, (deg.F) B6.6 87.1 774
Sample volume (act.) 126,625 118,288 122,983
Barometric press. {in.Hg) 2927 29.27 2538
Volume H,O imp. (ml) $12.0 4419 430.0
Weight change =il. gel (g) 3l4a 139 383
% OOy 13.4 132 13.2
% Oy 6.9 7.1 7.3
Yo Ma 79.7 7 T79.5
Area of stack {sq.ft.) 39.00 39.00 349,00
Saraple time (min.) 180 180 - 180
Static pressure (inH. O 126 -12.6 -12.8
MNozzle dia. {in.) 0.252 0.250 0.250
Meter box cal. L.d017 10017 1.0007
Cp of pliot fube 0,54 0,84 0.84
Traversa poitts 12 12 12
CRESOL ISOMER LABORATORY REPORT DATA, ug.
2-Methylphenol < 5.0 < 5.0 < 50
3-Methylphenol & 4-Methylphenol b 5.0 < 50 = 540
BT 653 P SAlASDatalCliem Folters G-LWWWEC14454.007.004 2016 114 Test 2016 CEMS RATADatWethod DI Dxls
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SAMPLE RECOVERY FIELD DATA
EPA Method (010/23 - SVOC/DF

Client LWEC o g 14454 007004
Locaton/Flant L'Anse, Michigan Source & Location ESP  Stack
RunNo. 1 Sampls Date 7/ &a/' /& Recovery Date ?{‘é,’«_fé
Sample |} LWEG - 114 - STK - 1 - M0010723 - Ancalyst Filtar Murmbar
impinger
1 2 3 4 5 & T Imp. Total 8 Total
Contents Empty | HPLC H20 | HPLCH20 |  Empty e ) S#ca Gel
Final | 270 |22 | [o§ (% A9 33
Imitial 11:1:1 100 '..‘:tﬁ:q 300
Gain m ? E 7 15 gﬁ"f’;
[ r
Imginger Color (8- (& féﬁ Labeled? e
| ==
Silica Gel Condition }/&f- jﬁ Soalad?

Run Mo. 2 Sample Dale ; :Z EEE Recovery Date l@@
Sample |.Od  LWES - 114 - 5TH - 2 - W00 0023 - Analyst Filler Musmiber
Impinger
1 F ] 4 b G i Imp_Todal i Total
Contents Empty HPLC H20 | HPLCH20 | Empey xa-}',? T Silica Gl
Fnal | 350 | Je% | 0| 8 3202 777
Initial ﬁ 100 100 C:QJ g"':’:r / oo
Gan | 790 | &% | B | & e A 1B 532
r - I L
Impinger Color Wéi—.s Labeled?
Sillca Gel Conditian f;!""-f' /A LS Sealed?
Run Mo, 3 Sample Date | |‘?|| EZ Recovery Date ?{&]_%&
Sample 1.0, LWEC - 114 - 5TK - 3 - MOD1VE3 - Analyst [ Filter Number
Impinger
1 3 3 4 5 5] 7 i I, Tatak [ Total
Contents Empty | HPLCH20 | HPLC H20 | Emply i 1>/ Silica Gel
Final "{TD fé‘rﬂ r.;u:a .2 3%l 23 3
Initial ™ E: T 300
Gan |70 v ¥ 233
. g
Impinger Color d/yé{j Labeled? L"'r Fi
Silica Gel Condition Sealed? _\"‘f

Check COG far Sampla 10s of Medis Blanks

T

8
Q

oo _100

- L~

ok
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L'Anse Warden Electric Company
Inputs for Hydrogen Chloride and Chlorine Calculations

Test Data
Rum number | 2 3
Location Boiler No. 1
Diate 0762016 07062016 07072015
Time period 0935-1040 1621-1726 1334-1439
Operator ES KS K5

Inpuis For Cales.
Delta H 180400 1.80:00 [.BOO0
Stack temp. (deg.F) 4502 4442 4434
Meter temp. (deg.F) B4.2 103.8 75.6
Sample volume (act.) 46,886 46,930 46,300
Barometric prEss. (in.Hg} 2827 29.27 2938
Volume H20 imp, (ml) 198.0 174.0 1680
Weight change sil. pel (g} 14.1 12.0 16.4
% CO2 3.6 13.0 13.0
% 02 6.7 T4 T.5
TN 0.7 79.6 9.5
Area of stack (sq.ft.) 39.000 39,000 39.000
Sarmple time (min,) % % 65
Static pressure (in. H20) 12,60 -1 260 -12.80
Meter box cal, 09915 0.9915 05915
Cp of pitot tube 0,84 0.84 (.84
Traverse Points 12 12 12

HCI Laboratory Report Data

HCL, mg §.20 8,80 7.40
Cly, mg <1.2 <1.2 <132
RHDALE |28 PR HOAAEDwaC el Fokders G- L\LWET | 64007 004 3006 114 Ten 2006 CEMS LATA Dwi BT Cornplianos A5
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SAMPLE RECOVERY FIELD DATA

EPA Method 26A - HCl & CI2
Chent LWEC WO, # 14454 007,004
Location/Plant L'Arse. Michigan Source & Location ESP  Stack
RunMo. 1 Sample Date ?gﬂgfﬁ; Recovery Dale 7/ /]
Sample |0, LWEC - 114 - STK - 1 - M25#A - Analyst Filter Mumber dfj*t_
Impinger
i 2 3 4 B 5] T imp. Tatal B Taotal
Contents HZ504 H2504 H2504 MaH MalH SoEs ] Siliea Gel [FEE
Final_| /90 | J e {0 | jo—| /20 3! j'( /
Initial 50 100 104 100 100
Gain | /YD) ‘;":é? [D | O /; 78 /’ﬁ {
Mpigar Cole ¢ (2= (o lople & Labaled? m,.:;_
Silica Gel Condition [ L fﬂ i:E:'E Sealed?
Run Mo, 2 Sampie Dale ?{ -f-;{ !&’ Recowery Date ';{5{ fé
Sample LD, LWEGC-114- 5T - 2 - M2BA - Analyst g & Filler Number /4=
Impinger
1 2 3 4 5 L T Imp. Todal a Total
Contents HZS04 HZS04 HZ504 MaH MalH : | sieaGel [ 7
| /AN 19298 | jo | 100 325
Initial 5l 100 100 100 100 30
Gain E']:'-L' 'I'fl '-':1" "'f E} i?q {Ef}
L ¥
Impinger Caolor g‘-@.ﬁ, g a:?./érf.-_-’gj ) Labeled? 1_,..-**
Silica Gal Condition té - ﬂﬁp\—ﬁ. Sealed?
Run Ho. _a Sample Date Recovary Date 7 r_fé'
Sample .0, LWEC - 114 - 5TK - 3 - M284, - Analyst Filter Mumber
Imping
1 2 3 4 5 T |m|: Tatal 8 Total
Contents H2E04 H2804 , | H2S0d MalOH WaH | silica Gal poose
fnal_| (60| [HY ,r"a"‘ﬂ [e¥ | (o0 21,7
Initial 50 100 100 100 100 300
Gan | 10 | 9% [ 10 | Y B L% | /6.7
r ! I._.,--""
Impingear Color /Té—cﬁ"l-— fd’/é}};éﬁ.ﬂ.f Labeled? ==
siica Gel Condition (/7 ~B .y~ f Sealed? =

Check COG for Sampla 1Ds of Media Blanks

132
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METHODS AND ANALYZERS

Client: LWEC
Location: L'Anse, Michigan
Source: Boiler # 1

Project Number: 14464.007.004.0001
Operator: TB
Date: 6 Jul 2016

File: CADATA\LWEC\2016\7-6-16 test day #1.cem
Program Version: 2.0, built 21 Feb 2015  File Version: 2.02
Computer: WSWCAIRSERVICES Trailer: 27
Analog Input Device: Keithley KUSB-3108

Channel 1
Analyte 0z
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No. Servomex 4900
Full-Scale Qutput, mv 10000
Analyzer Range, % 25.0
Span Concentration, % 21.3
Channel 2
Analyte CO;
Method EPA 3A, Using Bias
Analyzer Make, Model & Senal No. Servomex 4900
Full-Scale Qutput, mv 10000
Analyzer Range, % 20.0
Span Concentration, % 16.7
Channel 6
Analyte THC
Method EPA 25A. Not Using Bias
Analyzer Make, Model & Serial No. JUM 3-300A
Full-Scale Output, mv 10000
Analyzer Range, ppm 10.0
Span Concentration, ppm 10.0
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CALIBRATION DATA

Calibration Type: Linear Zero and High Span

Calibration Standards

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler#1 Date: 6 Jul 2016
Start Time: 08:07
Q2
Method: EPA 3A

% Cylinder ID
1.9 XC016048B
21.3 5G9168232

Calibration Results
Zaro 16 mv
Span, 21.3% B121 mv
Curve Coefficients
Slope Intercept
380.5 16
CO;
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
8.8 AC016048
16.7 S5GB168232
Calibration Results
Zero -1 mv
Span, 16.7 % 8378 mv
Curve Coefficients
Slope Intercept
800.5 -1

135




CALIERATION DATA
Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan

Operator; TB
Source: Boiler # 1 Date: & Jul 2016

Start Time: 08:07

THC
Method: EPA 25A
Calibration Type: Linear Zero and High Span

Calibration Standards

ppm Cylinder ID
2.54 CC261812
5.10 CC37650
B.56 CC344084
Calibration Resulis
Zero =17 mv
Span, 8.56 ppm 8582 my
Curve Coefficients
Slope Intercept
1005 =17
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CALIBERATION ERROR DATA

Number 1
Client. LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

Start Time: 08:07

(9!
Method: EPA 3A
Span Conc. 21.3 %

Slope 230.5 Intercept 16.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
12.0 12.2 0.2 0.9 Pass
21.3 21.3 0.0 0.0 Pass
CO;

Method: EPA 3A
Span Cone, 16.7 %

Slope 500.5 Intercept -1.0

Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
8.9 8.7 -0.2 1.2 Pass
16.7 16.7 0.0 0.0 Pass

THC
Method: EPA 25A
Span Conc. 10.00 ppm
Slope 1005 Intercept -17.00

Standard Result Difference Error
ppm ppm ppm o Status
Zero 0.00 0.00 0.0 Pass
2.54 2.57 0.03 1.2 Pass
5.10 513 0.03 0.6 Pass
B.56 B.56 0.00 0.0 Pass
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BIAS

Mumber 1
Client: LWEC Project Mumber: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

Start Time: 08B:36

Oz
Method: EPA 3A
Span Conc. 21.3 %

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.2 12.2 0.0 0.0 Pass
CO:
Method: EPA 3A
Span Conc. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas %o % o %o Status
Zero 0.0 0.0 0.0 0.0 Pass
Span B.7 8.6 -0.1 -0.86 Pass
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BIAS AND CALIBRATION DRIFT

Mumber 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: & Jul 2016

Start Time: 12:35

O2
Method: EPA3A
Span Conc. 21.3 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zaro 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 12.1 -0.1 -0.5 Pass
*Bias No. 1
CO:

Method: EPA 3A
Span Conc. 16.7 %

Bias Results

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.7 8.6 -0.1 -0.6 Pass

Calibration Drift

Standard Initial* Final Difference Drift
Gas % Y % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.6 8.6 0.0 0.0 Pass

*Bias No. 1
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BIAS AND CALIBRATION DRIFT

Client: LWEC

Location: L'Anse, Michigan
Source: Boiler #1

Mumber 2

Calibration 1

Project Number: 14464.007.004.0001
Operator: TB

Date: 6 Jul 2016

Start Time: 12:35

THC
Method: EPA 25A

Span Conc. 10.00 ppm
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0.00 0.01 0.01 0.1 Pass
Span 2.57 2.59 0.02 0.2 Pass
*Cal No. 1
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RUN DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

Oz CcO; THC
Time a5 a ppm
1316 6.6 134 0.14
1317 6.5 13.7 0.04
1318 7.3 12.7 0.07
1318 7.1 13.0 0.08

13:20 6.0 14.0 0.05
13:21 6.3 13.7 0.03
13:22 8.7 13.3 0.03
13:23 7.9 12.5 0.05
13:24 7.1 13.0 0.04
13:25 6.5 13.6 0.46
13:26 6.1 14.0 0.04
13:27 6.5 13.5 0.07
13:28 7.1 13.0 0.04
13:29 6.6 13.5 0.04
13:30 6.9 13.2 0.03
13:31 7.1 13.0 0.05
13:32 7.3 12.8 0.07
13:33 8.7 13.3 0.14
13:34 6.5 13.6 0.06
13:35 8.7 13.4 0.06
13:36 6.9 13.3 0.12
13:37 6.6 13.6 0.24
13:38 8.7 13.3 0.07
13:39 6.6 13.4 0.08
13:40 6.8 13.1 0.03
13:41 8.7 13.3 0.01
13:42 6.9 13.2 0.03
13:43 6.8 13.2 0.03
13:44 6.8 13.3 0.03
13:45 6.9 13.2 0.03
13.46 8.5 13.6 0.1
13:47 6.4 13.8 0.06
13:48 6.8 13.3 0.06
13:49 7.8 12.2 0.06
13:50 71 12.9 0.08
13:51 8.9 13.2 0.04
13:52 6.3 13.8 0.18
13:53 7.3 12.7 0.07
13:54 8.7 13.3 0.08
13:55 7.0 13.1 0.05
13:56 6.8 13.3 0.10
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RUN DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler#1 Calibration 1 Date: 6 Jul 2016
02 CO:z THC
Time o 9% ppm

13:58 7.0 131 0.06
13:59 6.7 13.5 0.14
14:00 6.4 13.7 0.08
14:01 6.8 13.2 0.09
14:02 6.2 13.8 0.05
14:03 6.9 131 0.04
14:04 7.3 12.8 0.03
14:05 7.2 12.8 0.02
14:06 6.6 13.4 0.00
14:07 6.6 13.5 0.03
14:08 7.1 13.1 0.04
14:08 B.6 13.3 0.07
14:10 6.3 13.8 0.04
14:11 8.6 13.4 0.07
14:12 7.5 12.4 0.04
14:13 8.0 11.8 0.08
14:14 7.6 12.4 0.05
14:15 6.5 13.4 0.06
Avgs 6.8 13.2 0.07
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RUN SUMMARY

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016
O CO: THC
Method EPA 3A EPA 3A EPA 254
Conc. Units % % ppm

Time: 13:15to 14:15

Run Averages
6.8 13.2 0.07

Pre-run Bias at 12:35

Zero Bias 0.1 0.1 NIA
Span Bias 12.1 86 NIA,
Span Gas 11.9 B9 N/A

Post-run Bias at 15:23

Zero Bias 0.1 0.0 NIA
Span Bias 12.1 8.6 MIA
Span Gas 1.9 8.9 NIA

Averages corrected for the average of the pre-run and post-run bias

6.7 13.7 0.07*
*Mo Correction
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BIAS AND CALIBRATION DRIFT

Client. LWEC

Location: L'Anse, Michigan

Source: Boiler#1

Number 3
Project Number: 14464.007.004.0001
Operator: TB
Calibration 1 Date: 6 Jul 2016

Start Time: 15:23

Oz
Method: EPA 3A
Span Conc, 21.3 %

Bias Results
Standard Cal. Bias Difference Error
Gas % % Yo Yo Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 12.1 -0.1 -0.5 Pass
Calibration Drift
Standard Initial™ Final Difference Drift
Gas %o % % % Status
Zero 0.1 0.1 0.0 0.0 Pass
Span 12.1 12.1 0.0 0.0 Pass
*Bias No, 2
CO:
Method: EPA 3A
Span Conc. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.6 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 0.0 -0.1 -0.6 Pass
Span 8.6 B.6 0.0 0.0 Pass
*Bias No, 2
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BIAS AND CALIBERATION DRIFT

Client: LWEC
Location: L'Anse, Michigan
Source. Boiler # 1

Number 3

Calibration 1

Project Number: 14464.007.004.0001
Operator; TB

Date: 6 Jul 2016

Start Time: 15:23

THC
Method: EPA 25A
Span Cone. 10.00 ppm

Standard Initial*

Gas ppm
Zero 0.00
Span 2.57

*Cal No. 1

Calibration Drift
Final Difference

ppm ppm
0.01 0.01
2,61 0.04

Drift

Yo Status
0.1 Pass
04 Pass
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METHODS AND ANALYZERS

Client: LWEC
Location: L'Anse, Michigan
Source: Boller # 1

Project Number: 14464.007.004.0001

Operator: TB
Date: 7 Jul 2016

File: CADATAWLWEC\2016\7-7-16 test day 2.cem
Program Version: 2.0, built 21 Feb 2015  File Version: 2.02
Computer: WSWCAIRSERVICES Trailer: 27
Analog Input Device: Keithley KUSBE-3108

Channel 1
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, %
Span Concentration, %

Channel 2
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, %
Span Concentration, %

Channel 6
Analyte
Method

Analyzer Make, Model & Serial No.

Full-Scale Output, mv
Analyzer Range, ppm
Span Concentration, ppm

0Oz
EPA 3A, Using Bias
Servomex 4900
10000
25.0
21.3

COz
EPA 3A, Using Bias
Servomex 4900
10000
20.0
16.7

THC
EPA 25A, Not Using Bias
JUM 3-300A
10000
10.0
10.0
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CALIBRATION DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Date: 7 Jul 2016

Start Time: 07:58

02
Method: EPA 3A
Calibration Type: Linear Zero and High Span

Calibration Standards

Y Cylinder ID
1.9 XC016048B
21.3 S69168232

Calibration Results
Zero 10 mv
Span, 21.3 % 8124 mv
Curve Coefficients
Slope Intercept
380.9 10
CO;
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
8.9 XC016048
16.7 SGO168232
Calibration Resulis
Zero 11 mv
Span, 16.7 % 8369 mv
Curve Cosfficients
Slope Intercept
499.3 1"
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CALIBRATION DATA

Mumber 1
Client: LWEC Project Number. 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler#1 Date: 7 Jul 2016

Start Time: 07:58

THC
Method: EPA 25A
Calibration Type: Linear Zero and High Span

Calibration Standards

ppm Cylinder ID
2.54 CC261812
5.10 CC37650
8.56 CC344084
Calibration Results
Zero -55 mv
Span, 8.56 ppm 8556 mv
Curve Coefficients
Slope Intercept
1006 -55
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CALIBRATION ERROR DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler# 1 Calibration 1 Date: 7 Jul 20186
Start Time: 07:58
02

Method: EPA 3A
Span Conc. 21.3 %

Slope 380.9 Intercept 10.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
12.0 12.2 0.2 0.9 Pass
21.3 21.3 0.0 0.0 Pass
CO:z
Method: EPA 3A
Span Conc. 16.7 %
Slope 499.3 Intercept 11.0
Standard Result Difference Error
% % %o % Status
Zero 0.0 0.0 0.0 Pass
8.9 8.7 -0.2 -1.2 Pass
16.7 16.7 0.0 0.0 Pass
THC

Method: EPA 25A
Span Conc. 10.00 ppm

Slope 1008 Intercept -55.00
Standard Result Difference Error
Ppm ppm ppm % Status
Zero 0.00 0.00 0.0 Pass
2.54 2.54 0.00 0.0 Pass
5.10 5.1 0.01 0.2 Pass
8.56 8.56 0.00 0.0 Pass
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BIAS

Number 1
Client: LWEC Project Mumber: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016

Start Time: 08:08

02
Method: EPA 34
Span Conc. 21.3 %
Bias Results
Standard Cal. Bias Differance Error

Gas %o % Y % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 -0.5 Pass

CO:

Method: EPA3A
Span Conc. 16.7 %

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.6 Pass
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RUN DATA

MNumber 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 7 Jul 2016

0z CO: THC

Time a, o ppm

09:31 r.f 12.3 0.00
09:32 7.5 12.6 0.00
09:33 6.7 13.4 0.00
09:34 7.4 12.7 0.00
09:35 7.7 12.2 0.00
09:36 6.9 13.2 0.30
09:37 71 13.0 0.00
09:38 7.5 12.6 0.00
09:38 7.5 12.6 0.00
09:40 7.5 12.7 0.00
09:41 7.0 13.1 0.00
09:42 7.4 12.8 0.00
09:43 7.7 12.4 0.00
09:44 7.4 12.6 0.00
09:45 6.9 13.2 0.00
09:46 6.8 13.3 0.00
09:47 7.0 13.0 0.00
09:48 7.2 13.0 0.00
09:49 1.2 12.9 0.00
09:50 7.7 12.4 0.00
08:51 8.1 11.9 0.00
09:52 8.1 121 0.00
09:53 7.2 12.8 0.05
08:54 6.7 13.3 0.00
09:55 8.0 12.0 0.00
09:56 8.9 11.1 0.00
00:57 8.8 1.3 0.00
09:58 7.5 12.5 0.00
08:28 [ 13.1 0.00
10:00 7.6 12.5 0.00
10:01 7.8 12.3 0.00
10:02 8.3 1.7 0.00
10:03 71 12.9 0.00
10:04 6.7 13.4 0.00
10:05 7.6 12.4 0.00
10:06 8.4 1.7 0.00
10:07 .6 12.5 0.36
10:08 8.5 13.6 0.00
10:09 7.3 12.8 0.00
10:10 A 13.1 0.00
10:11 7.3 12.7 0.00
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RUN DATA

Number 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016

Oz CO: THC

Time o, % ppm

10:13 7.7 12.5 0.00
10:14 7.7 12.4 0.00
10:15 6.4 13.6 0.00
10:16 6.9 13.2 0.00
10:17 7.2 12.8 0.00
10:18 6.7 13.4 0.00
10:19 6.4 13.7 0.00
10:20 7.8 12.3 0.00
10:21 7.5 12.5 0.00
10022 6.8 13.3 0.00
10:23 6.3 13.9 0.15
10:24 7.2 12.8 0.00
10:25 7.5 12.5 0.00
10:26 7.0 13.2 0.00
10:27 6.4 13.7 0.00
10:28 A 12.9 0.00
10:29 7.0 1341 0.00
10:30 6.4 13.6 0.00
Avgs 7.3 12.8 0.01
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RUN SUMMARY

Number 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator:. TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016
Oz COz THC
Method EPA 3A EPA 3A EPA 25A
Conc. Units %o %o ppm

Time: 09:30 to 10:30
Run Averages
7.3 12.8 .01

Pre-run Bias at 08:08

Zero Bias 0.1 0.0 MNA
Span Bias 12.1 8.6 N/A
Span Gas 1.9 8.9 NIA

Post-run Bias at 10:57

Zero Bias 0.1 0.0 NIA
Span Bias 12.1 8.6 NIA
Span Gas 1.9 8.9 INIA

Averages corrected for the average of the pre-run and post-run bias

7.2 13.2 0.01*
*No Correction
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BIAS AND CALIBRATION DRIFT

Client: LWEC

Location: L'Anse, Michigan

Source: Boiler#1

Mumber 2

Calibration 1

Project Number: 14464.007.004.0001

Operator: TB
Date: 7 Jul 2016

Start Time: 10:57

Oz
Method: EPA 3A
Span Conc., 21.3 %

Bias Results
Standard Cal. Bias Difference Error
Gas Yo % % %o Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 -0.5 Pass
Calibration Drift
Standard Initial® Final Difference Drifi
Gas % % % % Status
Zero 0.1 01 0.0 0.0 Pass
Span 121 121 0.0 0.0 Pass
*Bias No. 1
CO:z
Method: EFA 3A
Span Conc. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas Y % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.6 FPass
Calibration Drift
Standard Initial® Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 Pass
“Bias No. 1
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BIAS AND CALIBRATION DRIFT

Mumber 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016
Start Time: 10:57
THC

Method: EPA 25A
Span Conc. 10.00 ppm

Standard Initial*
Gas ppm
fLero 0.00
Span 2.54

“Cal No. 1

Calibration Drift

Final Difference
PPmM ppm
0.04 0.04
2.59 0.05

Drift
% Status
0.4 Pass
0.5 Pass
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BIAS AND CALIBRATION DRIFT

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler#1 Calibration 1 Date: 7 Jul 2016
Start Time: 14:53
0z
Method: EPA 3A
Span Conc. 21.3 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % %o Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.2 121 0.1 -0.5 Fass
Calibration Drift
Standard Initial™ Final Difference Drift
Gas % % % % Status
Zero 0.1 0.0 -0.1 -0.5 Pass
Span 12.1 12.1 0.0 0.0 Pass
*Bias No. 2
CO;
Method: EPA 3A
Span Conc. 16.7 %
Bias Rasults
Standard Cal. Bias Difference Error
Gas Y % % Yo Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 0.1 -0.6 Fass
Calibration Drift
Standard Initial™ Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 Pass
*Bias No. 2
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: L'Anse, Michigan
Source: Boiler # 1

Mumber 3

Calibration 1

Project Number: 14464.007.004.0001
Operator: TB

Date: 7 Jul 2016

Start Time: 14:53

THC
Method: EPA 25A
Span Conc. 10.00 ppm

Standard Initial®

Gas ppm
Zero 0.00
Span 2.54

*Cal No. 1

Calibration Drift
Final Difference
Ppm PPmM
0.03 0.03
2.54 0.00

Drift

% Status
0.3 Pass
0.0 Fass
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RUN DATA

Number 3
Client. LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016

Oz CO: THC

Time % o ppm

15:46 6.6 13.6 0.07
15:47 7.8 12.2 0.09
15:48 8.2 11.8 0.07

15:49 71 13.0 0.04
15:50 6.9 13.4 0.01
15:01 .1 13.0 0.02
15:52 79 12.1 0.05
15:53 7.4 12.8 0.08
15:54 1.2 12.8 0.06

15:565 7.0 13.2 0.34
15:56 .0 13.2 0.09
15:57 7.7 12.4 0.08
15:58 7.6 12.6 0.08
15:58 7.4 12.8 0.1
16:00 7.4 12.8 0.10
16:01 8.2 11.9 0.12
16:02 8.0 121 0.12
16:03 7.3 12.8 0.07
16:04 7.7 12.4 0.10
16:05 6.7 13.3 015
1606 7.0 13.1 0.07
16:07 8.2 11.9 0.07
16:08 8.7 1.5 0.09
16:09 8.0 12.2 0.07
16:10 8.0 12.2 0.08
16:11 7.7 125 0.10
16:12 7.6 12.6 012
16:13 7.8 12.3 0.10
16:14 i.7 12.4 0.08
16:15 8.0 121 0.05
16:16 8.6 11.4 0.03
16:17 8.7 1.4 0.06
16:18 8.5 1.7 0.05
16:19 8.0 12.3 0.08
16:20 7.1 13.0 0.05
16:21 7.1 13.1 0.05
16:22 8.0 12.2 0.05
16:23 8.3 1.8 0.06
16:24 8.5 11.6 0.07
16:25 .7 12.5 0.07
16:26 7.8 12.4 0.08
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RUN DATA

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016
Oz CO:z THC
Time o, 9% ppm

16:28 6.9 13.2 0.27
16:29 7.5 12.7 0.08
16:30 8.2 12.0 0.08
16:31 8.2 12.0 0.09
16:32 8.0 12.2 0.10
16:33 7.3 12.8 0.08
16:34 7.5 12.8 0.06
16:35 8.0 12.1 0.1

16:36 8.3 11.9 012
16:37 7.6 12.6 0.20
16:38 A 13.2 0.10

16:39 7.5 12.6 0.14
16:40 .6 12.6 0.13
16:41 8.1 12.0 0.14
16:42 7.3 12.8 0.12
16:43 7.4 12.8 0.12
16:44 7.8 12.4 0.13
16:45 f.r 12.6 0.1
Avgs 7.7 12.5 0.09
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RUN SUMMARY

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boller #1 Calibration 1 Date: 7 Jul 2016
Oz CO: THC
Method EPA 3A EPA 3A EFA 25A
Conc. Units % % ppm

Time: 15:45to 16:45
Run Averages
7.7 12.5 0.08

Pre-run Bias at 14:53

Zero Bias 0.0 0.0 MNIA
Span Bias 12.1 8.6 MN/A
Span Gas 1.8 8.9 NIA

Post-run Blas at 17:08

Zero Bias 0.1 0.0 MNIA
Span Bias 12.1 8.6 MIA
Span Gas 1.9 89 MNIA

Averages corrected for the average of the pre-run and post-run bias

7.6 12.9 0.08*
*Mo Correction
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BIAS AND CALIBRATION DRIFT

Client. LWEC

Location: L'Anse, Michigan

Source: Boiler#1

Mumber 4

Calibration 1

Project Number. 14464.007.004.0001

Operator: TB
Date: 7 Jul 2016

Start Time: 17:08

Oz
Method: EPA 3A
Span Conc. 21.3 %

Bias Results
Standard Cal. Bias Difference Error
Gas Yo % % % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas %o % % % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.1 12.1 0.0 0.0 Pass
“Bias No. 3
CO:z
Method: EPA 3A
Span Conc. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas Yo % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span B.7 B6 -0.1 -0.6 Pass
Calibration Drift
Standard Initial® Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 Pass

*Bias No. 3
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BIAS AND CALIBEBRATION DRIFT

Client: LWEC
Location: L'Anse, Michigan
Source: Boiler#1

Number 4

Calibration 1

Project Number: 14464.007.004.0001

Operator: TB
Date: 7 Jul 2016

Start Time: 17:08

THC
Method: EPA 25A
Span Conc. 10.00 ppm

Standard Initial*
Gas ppm
Zero 0.00
Span 2.54
*Cal No. 1

Calibration Drift

Final Difference
Ppm Ppm
0.00 0.00
2.55 0.01

Drift
% Status
0.0 Pass
0.1 Pass
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BIAS AND CALIBRATION DRIFT

Number 5
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016
Start Time: 19:30
0:
Method: EPA 3A
Span Conc. 21.3 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.2 12.1 0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 0.0 -0.1 -0.5 Pass
Span 1241 12.1 0.0 0.0 Pass
*Bias No. 4
CO:
Method: EPA 3A
Span Cone. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas %% % % % Status
2aro 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.6 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 Pass
*Bias No. 4
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BIAS AND CALIBRATION DRIFT

Client: LWEC

Location: L'Anse, Michigan
Source: Boiler #1

Mumber 5

Calibration 1

Project Number: 14464.007.004.0001
Operator: TB

Date: 7 Jul 2016

Start Time: 19:30

THC
Method: EPA 25A
Span Conc. 10.00 ppm

Standard Initial*

Gas ppm
Zero 0.00
Span 2.54

*Cal No. 1

Calibration Drift

Final Difference
PPmM PPpm
0.04 0.04
2.56 0.02

Drift

Yo Status
0.4 Pass
0.2 Pass
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METHODS AND ANALYZERS

Client: LWEC
Location: L'Anse, Michigan
Source: Boller #1

Project Number: 14464.007.004.0001
Operator: TB
Date: & Jul 2016

File: CADATALWEC\2018\7-6-16 test day #1.cem
Program Version: 2.0, built 4 Dec 2014 File Version: 2.02
Computer: WSWCAIRSERVICES Trailer: 27
Analog Input Device: Keithley KUSB-3108

Channel 1
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No. Servomex 4900
Full-Scale Output, mv 10000
Analyzer Range, % 25.0
Span Concentration, % 21.3
Channel 2
Analyte CO:
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No. Servomex 4900
Full-Scale Output, mv 10000
Analyzer Range, % 20.0
Span Concentration, % 16.7
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Client: LWEC
Location: L'Anse, Michigan
Source: Boiler # 1

CALIBRATION DATA

Mumber 1

Project Number: 14464.007.004.0001

Operator; TB

Date: & Jul 2016

Start Time: 08:07

Oz
Method: EPA 3A
Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
1.9 XC016048B
21.3 SG9168232

Calibration Results
Zero 16 mv

Span, 21.3 % 8121 mv

Curve Coefficients
Slope Intercept
380.5 16

COz
Method: EPA 3A

Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
8.8 XCO18048
16.7 SGo168232
Calibration Results
fero =1 mv
Span, 16.7 % 8378 mv
Curve Coefficients
Slope Intercept
200.5 -1
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CALIBRATION ERROR DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016

Start Time: 08:07

(87}
Method: EPA3A
Span Conc. 21.3 %
Slope 380.5 Intercept 16.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
12.0 12.2 0.2 0.9 Pass
21.3 21.3 0.0 0.0 Pass
COz
Method: EPA 3A
Span Conc, 16.7 %
Slope 500.5 Intercept -1.0
Standard Result Difference Error
% % Yo % Status
Zero 0.0 0.0 0.0 Pass
8.9 8.7 -0.2 -1.2 Pass
16.7 16.7 0.0 0.0 Pass

WESEN
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BIAS

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016
Start Time: 08:36
Oz

Method: EPA 3A
Span Conc. 21.3 %

Bias Resuits
Standard Cal. Bias Difference Error
Gas % % % %o Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.2 122 0.0 0.0 Pass
CO:

Method: EPA 3A
Span Cone. 16.7 %

Bias Results
Standard Cal. Bias Difference Error
Gas % % % %o Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 0.6 Pass
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RUN DATA

Mumber 1
Client: LWEC Project Number. 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016

(87} CO:
Time o o
09:15 7.0 12.9
09:16 6.8 13.3
09:147 6.0 13.8
09:18 7.2 12.8
09:19 8.1 11.8
09:20 7.2 12.7
09:21 6.4 13.6
09:22 7.2 12.8
09:23 6.1 13.8
09:24 6.9 13.1
09:25 8.9 101
09:26 8.1 11.8
09:27 6.7 13.3
09:28 7.2 12.8
09:29 6.8 13.3
09:30 6.9 131
09:31 7.0 13.0
09:32 6.6 13.5
09:33 6.9 131
09:34 6.9 13.1
09:35 6.9 131
09:36 6.7 13.2
09:37 i1 13.0
09:38 7.2 12.8
09:39 6.9 13.2
09:40 6.6 13.5
09:41 6.3 13.8
09:42 6.3 13.8
09:43 6.8 13.2
09:44 7.0 13.0
09:45 6.5 13.6
09:46 8.7 13.4
09:47 6.9 131
09:48 6.6 13.4
09:49 6.4 13.7
09:50 6.3 13.8
09:51 6.9 13.1
09:52 6.6 13.4
09:53 6.3 13.8
09:54 6.8 13.2
089:55 6.9 13.2
09:56 6.9 13.1
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RUN DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boller # 1 Calibration 1 Date: 6 Jul 2016

Q2 CO:
Time 5% %
09:57 6.2 13.8
09:58 6.1 14.0
09:59 6.4 13.7
10:00 6.6 13.5
10:01 7.0 13.1
10:02 7.0 13.0
10:03 6.5 13.5
10:04 56 14.3
10:05 8.5 13.5
10:06 7.4 12.6
10:07 7.5 12 .4
10:08 6.5 13.5
10:09 7.1 12.8
10:10 7.2 12.8
10011 7.8 12.1
1012 7.6 12.3
10:13 7.1 12.8
10:14 5.6 14.3
10:15 6.2 13.7
10:16 7.3 12.7
10:17 7.5 12.4
10:18 7.3 12.8
10:19 8.0 12.1
10:20 7.6 12.3
10:21 a.7 14.2
10:22 7.2 12.8
10:23 7.5 12.4
10:24 8.1 11.8
10:25 7.9 12.0
10:26 6.7 13.2
10:27 5.8 14.2
10:28 7.0 13.0
10:29 6.9 13.0
10:30 8.5 13.5
10:31 7.0 12.8
10:32 7.1 13.0
10:33 7.1 12.9
10:34 7.0 13.2
10:35 7.5 12.5°
10:36 7.5 12.6
10:37 6.9 131
10:38 6.0 14.0
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RUN DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source; Boiler #1 Calibration 1 Date: 6 Jul 2016

02 CO:
Time o o,
10:39 5.3 14.6
10:40 6.5 13.5
10:41 8.1 11.8
10:42 8.0 12.0
10:43 8.7 13.3
10:44 5.9 14.1
10:45 6.4 13.6
10:46 6.4 13.7
10:47 7.3 12.7
10:48 7.2 13.0
10:49 6.4 13.7
10:50 6.3 13.8
10:51 8.7 13.3
10:52 6.8 13.2
10:53 7.2 12.8
10:54 7.1 13.1
10:55 6.6 13.5
10:56 8.9 13.2
10:57 6.2 13.8
10:58 6.6 13.4
10:58 7.2 12.7
11:00 7.2 12.8
11:01 6.6 13.4
11:02 6.3 13.7
11:03 7.2 12.7
11:04 74 12.6
11:05 7.4 12.6
11:06 7.0 13.0
11:07 6.8 13.2
11:08 7.4 12.7
11:09 T2 12.9
11:10 6.7 13.4
11:1 8.0 13.8
1:12 6.9 13.0
11:13 8.0 12.0
11:14 7.6 12.5
11:15 7.6 12.5
11:16 6.8 13.2
11:17 6.5 13.4
11:18 7.1 12.9
11189 707 12.3
11:20 7.1 13.0
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RUN DATA

Mumber 1
Client: LWEC Project Number; 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

(o] CO:z
Time % 9%
11:21 7.3 12.8
11:22 7.0 13.2
11:23 7.2 12.8
11:24 6.7 13.4
11:25 6.6 13.4
11:26 6.6 13.5
11:27 7.0 13.1
11:28 6.6 13.56
11:29 7.1 13.0
11:30 i.r 12.3
11:31 7.5 12.5
11:32 6.1 13.8
11:33 6.2 13.8
11:34 7.5 12.5
11:35 7.8 12.3
11:36 T8 12.2
11:37 6.5 13.4
11:38 5.4 14.5
11:39 52 14.8
11:40 7.1 12.9
11:41 8.0 12.1
11:42 7.8 12.3
11:43 7.0 13.0
11:44 6.7 13.5
11:45 6.8 13.3
11:46 6.5 13.6
11:47 5.9 14.1
11:48 T3 12.7
11:49 71 13.0
11:50 6.4 13.7
11:51 6.2 13.9
11:52 7.0 13.1
11:53 6.6 13.5
11:54 6.2 14.0
11:55 6.6 13.5
11:56 6.9 13.1
11:57 7.0 13.0
11:58 7.0 13.1
11:59 6.5 13.6
12:00 7.0 13.1
12:01 6.5 13.6
12:02 6.6 13.4
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RUN DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source; Boiler#1 Calibration 1 Date: & Jul 2016

O CO:
Time o, a,
12:03 7.1 12.9
12:04 T.2 12.9
12:05 6.4 13.6
12:06 6.9 13.2
12:07 6.7 13.4
12:08 7.2 12.8
12:09 7.0 13.1
12:10 7.0 13.1
12:11 7.3 12.7
12:12 6.9 13.2
12:13 7.4 12.7
12:14 B.1 1.9
12:15 8.0 12.1
12:16 7.2 12.8
12:17 7.9 12.2
12:18 B.5 10.8
12:158 10.2 9.9
12:20 8.9 11
12:21 8.5 11.3
12:22 9.3 10.7
12:23 8.9 11.4
12:24 7.1 12.9
12:25 7.4 12.7
12:26 7.9 12.2
12:27 8.2 1.8
12:28 7.9 12.3
12:29 8.7 1.4
12:30 9.0 1.1
12:31 B.8 11.3
Avgs 7.0 13.0
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RUN SUMMARY

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016
02 CO:
Method EPA 3A EPA 3A
Conc. Units %
Time: 0914 to 12:31
Run Averages
7.0 13.0
Pre-run Bias at 08:36
Zero Bias 0.0 0.0
Span Bias 12.2 B&
Span Gas 1.8 8.9

Post-run Bias at 12:35

Zero Bias 0.1
Span Bias 12.1
Span Gas 11.9

0 o 0
0o

Averages corrected for the average of the pre-run and post-run bias

8.9
*Mo Correction
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RUN SUMMARY

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boller #1 Calibration 1 Date: 6 Jul 2016
02 CO:

EPA 3A EPA 3A

Conc. Units % %

Time: 09:35 to 10:40

Run Averages
6.8 13.2

Pre-run Bias at 08:36

Zero Bias 0.0 0.0
Span Bias 12.2 8.6
Span Gas 11.9 B.9

Post-run Bias at 12:35

Zero Bias 0.1 0.1
Span Bias 12.1 8.6
Span Gas 1.9 8.9

Averages corrected for the average of the pre-run and post-run bias

6.7 13.6
*No Correction
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BIAS AND CALIBRATION DRIFT

Client: LWEC

Location: L'Anse, Michigan

Source: Boiler # 1

Number 2

Calibration 1

Project Number: 14464.007.004.0001
Operator: TB

Date: & Jul 2016

Start Time: 12:35

0z
Method: EPA 3A
Span Cone. 21.3 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % Yo Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 12.1 -0.1 0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas Yo Yo % %o Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 12.1 0.1 0.5 Pass
*Bias No. 1
CO:
Method: EPA 3A
Span Cone. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.7 B.6 -0.1 0.6 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % Yo % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span B.6 B.6 0.0 0.0 Pass
*Bias No. 1
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RUN DATA

Number 2
Client: LWEC Project Number; 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016

. Oz CO:
Time 5% 5
13:15 6.6 13.4
13:16 6.6 13.4
1317 6.5 13.7
13:18 7.3 12.7
13:19 71 13.0
13:20 8.0 14.0
13:21 6.3 13.7
13:22 6.7 13.3
13:23 7.5 12.5
13:24 71 13.0
13:25 8.5 13.6
13:26 8.1 14.0
13:27 6.5 13.5
13:28 71 13.0
13:29 8.6 13.5
13:30 6.9 13.2
133 7.1 13.0
13:32 7.3 12.8
13:33 8.7 13.3
13:34 8.5 13.6
13:35 6.7 13.4
1336 6.9 13.3
13:37 6.6 138
13:38 8.7 13.3
13:39 6.6 13.4
13:40 6.9 131
13:41 8.7 13.3
13:42 6.9 13.2
13:43 6.8 132
13:44 6.8 13.3
13:45 6.9 13.2
1346 8.5 136
13:47 6.4 13.8
13:48 6.8 13.3
13:49 7.8 12.2
13:50 71 12.9
13:51 6.9 13.2
13:52 6.3 13.8
13:53 7.3 12,7
13:54 6.7 13.3
13:55 7.0 131
13.56 6.8 13.3
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RUN DATA

Number 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016

Oz COz
Time a6 "
13:57 7.3 12.8
13:58 7.0 131
13:58 6.7 13.5
14:00 6.4 13.7
14:01 6.8 13.2
14:02 6.2 13.8
14:03 6.9 131
14:04 7.3 12.8
14:05 7.2 12.8
14:06 6.6 13.4
14:07 6.6 13.5
14:08 i1 13.1
14:00 8.6 13.3
14:10 6.3 13.8
14:11 6.6 13.4
14:12 7.5 12.4
14:13 8.0 11.9
14:14 7.6 12.4
14:15 6.5 13.4
14:16 6.9 13.1
1417 7.2 12.8
14:18 7.3 12.8
14:149 6.9 13.2
14:20 7.1 13.0
14:21 7.4 12.7
14:22 7.4 12.7
14:23 5.6 14.4
14:24 5.6 14.4
14:25 8.0 12.0
14:26 7.8 12.2
14:27 6.7 13.3
14:28 5.9 14.0
14:29 6.2 13.8
14:30 6.8 13.1
14:31 7.0 131
14:32 6.5 13.6
14:33 6.7 13.3
14:34 6.6 13.6
14:35 6.4 13.6
14:36 5.8 14.4
14:37 6.5 13.8
14:38 7.1 13.0
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RUN DATA

Number 2
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler #1 Calibration 1 Date: & Jul 2016

Oz COz;
Time o o
14:389 6.8 13.3
14:40 6.3 13.8
14:41 6.7 13.3
14:42 g.4 13.8
14:43 6.3 13.8
14:44 6.2 13.9
14:45 8.6 13.5
14:46 6.6 13.5
14:47 8.5 13.5
14:48 5.4 14.5
14:49 6.9 13.1
14:50 7.8 12.3
14:51 7.0 12.9
14:52 5.4 14.6
14:53 58 14.3
14:54 6.4 13.6
14:55 8.7 13.5
14:58 6.9 13.2
14:57 6.2 13.7
14:58 6.6 13.5
14:58 6.0 14.1
15:00 6.4 13.7
15:01 6.5 13.6
15:02 6.8 13.2
15:03 6.1 141
15:04 6.7 13.2
15:05 7.1 13.0
15:06 7.5 12.5
15:07 6.5 13.5
15:08 8.1 14 8
15:09 6.2 13.8
15:10 7.8 12.2
15:11 7.4 12.6
15:12 58 14.2
15:13 6.1 14.0
15:14 6.4 136
15:15 6.4 13.6
15:16 8.7 13.3
1517 7.4 12.7
15:18 6.1 13.8
15:19 6.2 13.8
15:20 6.7 13.4
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RUN DATA

Mumber 2
Client. LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boller# 1 Calibration 1 Date: 6 Jul 2016
02 CcO;
Time % 9%

15:21 7.2 12.8
Avgs 8.7 13.3

181



RUN SUMMARY

Number 2
Client: LWEC Project Number. 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016
Oz CO;
Method EPA 3A EPA 3A
Conc. Units % %
Time: 13:14 to 15:21
Run Averages
6.7 13.3
Pre-run Bias at 12:35
Zero Bias 0.1 0.1
Span Bias 12.1 8.6
Span Gas 11.8 8.9

Post-run Bias at 15:23

Zero Bias 0.1 0.0
Span Bias 12.1 8.6
Span Gas 11.9 8.9

Averages corrected for the average of the pre-run and post-run bias

5.6 13.8
*Mo Correction
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BIAS AND CALIBRATION DRIFT

Number 3
Client: LWEC
Location: L'Anse, Michigan
Source: Boiler #1 Calibration 1

Project Number: 14464.007.004.0001
Operator: TB

Date: & Jul 2016

Start Time: 15:23

Oz
Method: EPA 3A

Span Conc. 21.3 %

Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % Yo Status
Zaro 0.1 0.1 0.0 0.0 Pass
Span 12.1 12.1 0.0 0.0 Pass
*Bias No. 2
CO;z
Method: EFPA 3A
Span Conc. 168.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % Yo Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 87 8.6 -0.1 0.6 Pass
Calibration Drift
Standard Initial* Final Difference Drrift
Gas % % % Yo Status
Zero 0.1 0.0 -0.1 0.6 Pass
Span 8.6 B.6 0.0 0.0 Pass
*Bias No. 2
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RUN DATA

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

02 CO:
Time o 9%
16:53 6.6 13.4
15:54 7.4 126
15:55 84 1.5
15:56 7.8 12.2
15:57 6.4 135
15:58 8.7 13.3
15:58 6.3 13.5
16:00 8.0 13.9
16:01 8.8 11.2
16:02 g8 1.2
16:03 7.9 12.1
16:04 6.6 133
16:05 6.8 131
16:06 6.3 13.7
16:07 7.8 121
16:08 7.5 12.5
16:09 7.7 12.3
16:10 74 126
16:11 7.2 12.8
16:12 8.8 1nz2
16:13 5.5 14.4
16:14 6.6 133
16:15 8.1 1.8
16:16 6.5 13.4
1617 6.6 134
16:18 7.8 12.2
16:19 7.5 12.5
16:20 7.2 12.8
16:21 7.2 12.7
16:22 7.8 12.0
16:23 8.2 11.9
16:24 8.2 11.9
16:25 7.0 121
16:26 7.5 12.4
16:27 6.7 133
16:28 7.7 12.2
16:29 8.0 12.0
16:30 8.1 12.0
16:31 9.5 10.7
16:32 7.2 12.7
16:33 57 14.2
1634 5.0 14.9
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RUN DATA

Mumber 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: 6 Jul 2016

02 CO:
Time o o
18:35 B.O 12.0
16:36 10.5 9.6
16:37 7.8 12.2
16:38 6.5 13.5
16:39 7.3 12.8
16:40 B.0 12.0
16:41 B.8 11.2
16:42 7.4 12.6
18:43 6.8 13.2
16:44 6.5 13.5
16:45 7.5 12.1
16:46 8.1 1.9
16:47 7.2 12.6
16:48 7.0 131
16:49 7.9 12.1
16:50 8.0 12.0
16:51 7.1 12.8
16:52 7.4 12.6
18:53 7.6 12.6
16:54 7.1 13.0
16:55 7.5 12.6
16:56 7.5 12.5
16:57 o4 14.5
16:58 6.9 13.1
16:59 8.9 11.1
17:00 B.G 1.4
17:01 7.0 12.9
17:02 6.9 13.2
17:03 7.7 12.3
17:04 B.5 11.6
17:05 B2 11.8
17:08 7.1 12.9
17:.07 6.5 13.5
17:08 8.0 12.1
17:09 B.8 11.3
17:10 6.9 13.1
17:11 56 14.4
17:12 6.5 13.6
1713 B.0 12.0
17:14 B3 1.7
17:15 B.1 12.1
17:16 7.1 12.9
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RUN DATA

MNumber 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler #1 Calibration 1 Date: & Jul 2016

0: CO:z
Time %% B,
17:17 6.8 13.3
17:18 6.5 13.4
17:19 7.6 12.5
17:20 7.1 13.1
17:21 8.7 13.5
17:22 6.3 13.8
17:23 7.3 12.7
17:24 8.0 12.1
17:25 7.5 12.5
1726 6.7 13.4
TET 6.4 13.7
17:28 6.0 14.1
17:29 7.7 12.3
17:30 7.8 12.3
17:31 7.0 12.2
17:32 6.1 13.9
17:33 6.3 13.8
1734 7.3 12.8
17:35 6.9 13.1
17:36 6.5 13.6
1737 6.6 134
17:38 7.1 13.0
17:39 7.3 12.7
17:40 7.3 12.9
17:41 6.4 13.6
17:42 6.3 13.8
17:43 6.1 13.8
1744 7.0 13.1
17:45 6.7 13.3
17:46 7.1 13.0
1747 7.1 13.0
17:48 .3 12.8
17:49 6.0 14.0
17:50 6.7 13.4
17:51 7.2 12.8
17:562 7.3 12.8
17:53 6.5 13.6
17:54 6.1 14.0
17:55 5.8 14.3
17:56 6.4 13.6
17:57 8.0 12.0
17.58 7.9 12.0




RUN DATA

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

O: CO:z
Time o B
17:59 6.8 13.2
18:00 6.7 13.4
18:01 8.7 13.3
18:02 6.6 13.4
18:03 6.8 13.3
18:04 7.2 12.9
18:05 7.3 12.8
18:06 6.8 13.2
18:07 7.0 13.1
18:08 7.3 12.7
18:09 7.5 12.5
18:10 6.9 13.1
18:11 6.8 13.3
18:12 6.8 13.3
18:13 6.8 13.3
18:14 7.0 13.0
18:15 7.1 13.0
18:16 6.9 13.2
18:17 6.8 13.2
18:18 7.2 12.8
18:19 7.4 12.7
18:20 7.2 13.0
18:21 7.3 12.7
18:22 7.6 12.5
18:23 7.0 13.0
18:24 8.2 13.9
18:25 6.0 13.8
18:26 8.2 1.7
18:27 7.9 12.0
18:28 7.6 12.4
18:29 6.4 13.5
18:30 6.8 13.2
18:31 7.4 126
18:32 7.8 12.2
18:33 6.9 13.2
18:34 7.5 12.5
18:35 7.0 13.1
18:36 6.8 13.2
18:37 7.3 12.8
18:38 7.8 12.2
18:39 71 12.9
18:40 6.9 13.2
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RUN DATA

Number 3
Client LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016

. 02 CO:
Time " 5%
18:41 7.0 13.1
18:42 7.5 126
18:43 7.8 12.6
18:44 7.1 12.9
18:45 6.8 13.3
18:46 7.3 12.8
18:47 8.2 18
18:48 7.8 12.4
18:49 1.5 126
18:50 7.4 12.7
18:51 7.8 12.4
18:52 7.8 12.3
18:53 8.0 121
18:54 71 13.0
18:55 7.4 126
18:56 7.1 13.0
18:57 6.9 13.1
18:58 6.1 13.8
18:59 6.9 13.0
19:00 7.6 124
18:01 7.4 12.7
18:02 6.9 13.1
18:03 7.3 12,7
19:04 7.4 12.7
18:05 6.5 13.5
19:08 6.7 13.4
19:07 6.8 13.2
Avgs 7.2 12.8
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RUN SUMMARY

Number 3
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler#1 Calibration 1 Date: 6 Jul 2016
02 CO:
Method EPA 3A EPA 3A
Conc. Units % %
Time: 15:52 to 19:07
Run Averages
7.2 128
Pre-run Bias at 15:23
Zero Bias 0.1 0.0
Span Bias 12.1 B8
Span Gas 11.9 8.9

Post-run Bias at 19:09

Zero Bias 0.0 0.0
Span Bias 12.1 8.6
Span Gas 11.9 8.9

Averages corrected for the average of the pre-run and post-run bias

7.1 13.2
*No Comection
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RUN SUMMARY

Number 3
Client: LWEC Project Number. 14464.007.004.0001
Location: L'Anse, Michigan Operator. TB
Source: Boiler # 1 Calibration 1 Date: 6 Jul 2016
0z CO:
Method EPA 3A EPA 3A
Conc. Units % Yo

Time: 16:21 to 17:26

Run Averages
7.5 12.6

Pre-run Bias at 15:23

Zaro Bias 0.1 0.0
Span Bias 12.1 8.6
Span Gas 11.9 8.9

Post-run Bias at 19:08

Zaro Bias 0.0 0.0
Span Bias 12.1 B.6
Span Gas 11.8 8.9

Averages corrected for the average of the pre-run and post-run bias

7.4 13.0
*Mo Correction
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BIAS AND CALIBRATION DRIFT

Client: LWEC

Location: L'Anse, Michigan

Source: Boiler# 1

Mumber 4

Calibration 1

Project Number: 14464.007.004.0001
Operatar. TB
Date: 6 Jul 2016

Start Time: 19:08

Oz
Method: EPA 3A
Span Conc. 21.3 %

Bias Results

Standard Cal. Bias Difference Error
Gas %% %o % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.2 12.1 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.1 0.0 -0.1 -0.5 Pass
Span 12.1 12.1 0.0 0.0 Pass
*Bias No. 3
COz
Method: EPA 3A
Span Conc, 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zaro 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.8 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas %% % %o %% Status
Zero 0.0 0.0 0.0 0.0 Pass
Span B.6 8.8 0.0 0.0 Pass

*Bias No. 3
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METHODS AND ANALYZERS

Client: LWEC Project Mumber: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Date: 7 Jul 2016

File: CADATALWEC\2016\7-7-16 test day 2.cem
Program Version: 2.0, built 4 Dec 2014  File Version: 2.02
Computer: WSWCAIRSERVICES Trailer: 27
Analog Input Device: Keithley KUSB-3108

Channel 1
Analyte 02
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No. Servomex 4900
Full-Scale Qutput, mv 10000
Analyzer Range, % 25.0
Span Concentration, % . 21.3
Channel 2
Analyte CcO:
Method EPA 3A, Using Bias
Analyzer Make, Model & Serial No. Servomex 4900
Full-Scale Qutput, mv 10000
Analyzer Range, % 20.0
Span Concentration, % 16.7
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CALIBRATION DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boller # 1 Date: 7 Jul 2016

Start Time: 07:58

Oz
Method: EPA 3A
Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
11.9 XC016048B
21.3 S5G9168232
Calibration Results
Zaero 10 mv
Span, 21.3 % 8124 mv
Curve Coefficients
Slope Intercept
380.9 10
CO:z

Method: EPA 3A
Calibration Type: Linear Zero and High Span

Calibration Standards

Yo Cylinder ID
8.9 AC016048
16.7 5G9168232
Calibration Results
Zaro 11 mv
Span, 16.7T % 8369 mv
Curve Coefficients
Slope Intercept
499.3 11
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CALIERATION ERROR DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source; Boller #1 Calibration 1 Date: 7 Jul 2016

Start Time: 07:58

Oz
Method: EPA 3A

Span Conc. 21.3 %

Slope 3809 Intercept 10.0
Standard Result Difference Error
% %o % % Status
Zero 0.0 0.0 0.0 Pass
12.0 12.2 0.2 0.8 Pass
21.3 21.3 0.0 0.0 Pass
COz

Method: EPA 3A
Span Conc. 16.7 %

Slope 499.3 Intercept 11.0
Standard Result Difference Error
% Yo % % Status
Zero 0.0 0.0 0.0 Pass
8.9 8.7 0.2 -1.2 Pass
16.7 16.7 0.0 0.0 Pass
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Client: LWEC
Location: L'Anse, Michigan
Source: Boiler # 1

BIAS
Number 1

Calibration 1

Project Number: 14464.007.004.0001
Operator: TB
Date: 7 Jul 2016

Start Time: 08:08

Method: EPA 3A
Span Conc. 21.3 %

0z

Bias Resulis
Standard Cal. Bias Difference Error
Gas % Yo % Yo Status
Zero 0.0 0.1 0.1 0.5 Pass
Span 12.2 121 -0.1 0.5 Pass
CO:
Method: EPA 3A
apan Conc. 16.7 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % Y % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.6 -0.1 -0.6 Pass
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RUN DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boller #1 Calibration 1 Date: 7 Jul 2016

Oz COz
Time 9% 9%
08:41 7.8 12.3
08:42 7.8 12.4
08:43 7.0 12.4
08:44 7.0 12.4
08:45 6.7 13.3
08:46 6.5 13.5
08:47 7.2 12.8
08:48 7.3 12.7
08:49 7.3 12.8
08:50 7.1 13.1
08:51 6.9 13.3
08:52 7.4 12.7
08:53 7.4 12.7
08:54 7.0 13.1
08:55 6.9 13.3
08:56 7.7 12.4
08:57 7.5 12.5
03:58 7.1 13.1
08:59 5.7 14.2
09:00 6.2 13.9
09:01 7.8 12.2
09:02 8.5 11.6
0903 7.2 12.8
09:04 6.4 13.8
09:05 6.5 13.6
0906 7.2 12.9
09:07 7.8 12.2
09:08 7.7 12.4
09:09 7.1 12.9
09:10 7.0 13.1
09:11 6.5 13.6
09:12 6.5 13.7
09:13 7.1 13.0
09:14 7.0 12.3
09:15 8.2 12.0
08:16 7.0 12.3
09T 7.2 12.8
09:18 7.6 12.5
0219 8.1 12.0
09:20 7.6 12.5
09:21 7.2 12.9
09:22 7.9 12.1
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RUN DATA

Mumber 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boller # 1 Calibration 1 Date: T Jul 2016

02z COz
Time o o
09:23 7.3 12.8
09:24 7.2 13.0
09:25 7.1 13.0
09:26 8.0 12.0
09:27 8.5 11.6
09:28 i.r 12.2
09:29 6.8 13.3
09:30 6.9 13.2
09:31 7.0 12.3
09:32 7.5 12.6
09:33 6.7 13.4
09:34 7.4 12.7
09:35 7.7 122
09:36 6.9 13.2
09:37 7.1 13.0
09:38 7.5 12.6
09:39 7.5 12.6
09:40 7.5 127
09:41 7.0 13.1
09:42 7.4 12.8
09:43 7.7 12.4
09:44 7.4 12.6
09:45 6.9 132
09:46 6.8 13.3
09:47 7.0 13.0
09:48 7.2 13.0
09:40 7.2 12.9
09:50 7.7 12.4
09:51 8.1 1.9
09:52 8.1 12.1
09:53 7.2 128
09:54 6.7 13.3
09:55 8.0 12.0
09:56 89 1.1
09:57 8.5 11.3
09:58 7.5 125
09:59 7.1 13.1
10:00 7.6 12.5
10:01 7.8 12.3
10002 8.3 1.7
10:03 7.1 12.9
10:04 6.7 13.4
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RUN DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator; TB
Source: Boiler # 1 Calibration 1 Date: T Jul 2016

Oz COz
Time o, %
10:05 7.6 12.4
10:06 8.4 1.7
10:07 7.6 12.5
10:08 6.5 13.6
10:09 7.3 12.8
10:10 71 13.1
10:11 73 12.7
10:12 7.0 13.2
10:13 7.7 12.5
10:14 7.7 12.4
10:15 6.4 13.6
10:16 6.9 13.2
10:17 .2 12.8
10:18 6.7 13.4
10:19 6.4 13.7
10:20 7.8 12.3
10:21 7.5 12.5
10:22 6.8 13.3
10:23 6.3 13.9
10:24 7.2 12.8
10:25 7.5 12.5
10:26 7.0 13.2
10:27 6.4 13.7
10:28 71 12.9
10:29 7.0 13.1
10:30 6.4 13.6
10:31 6.6 13.4
10:32 7.2 12.8
10:33 6.3 13.7
10:34 6.1 14.1
10:35 6.4 13.7
10:36 71 12.9
10:37 71 13.0
10:38 6.5 13.6
10:39 5.9 14.2
10:40 8.5 13.6
10:41 7.2 12.9
10:42 6.8 13.3
10:43 f.2 13.0
10:44 6.3 13.7
10:45 6.1 14.0
10:46 6.9 13.2
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RUN DATA

Number 1
Client: LWEC Project Number: 14464.007.004.0001
Location: L'Anse, Michigan Operator: TB
Source: Boiler # 1 Calibration 1 Date: 7 Jul 2016
02 CO:
Time o o
10:47 7.5 12.6
10:48 6.7 13.3
10:49 6.8 133
10:50 6.2 13.9
10:51 7.3 12.7
10:52 7.6 12.5
10:53 7.4 12.4
10:54 7.4 12.7
10:55 6.9 13.0
Avgs 7.2 12.9
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RUN SUMMARY

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>