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for at least 5 years, as specified in Rule 213(3)(b)(ii), and be made available to the Department of Environmental Quality, Air Quality Division
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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 ROP.
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[0 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the ROP 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).

Other Report Certification

Reporting period (provide inclusive dates): From To
Additional monitoring reports or other applicable documents required by the ROP 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

James R. Richardson

Technical Manager 907-885-7187
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1. INTRODUCTION

Weston Solutions, Inc. (WESTON) was retained by L’Anse Warden Electric Company, LLC
(LWEC) to perform a compliance emissions testing program on the Boiler No. 1 exhaust duct at
the LWEC facility located in L’Anse, Baraga County, Michigan. Boiler No. 1 was previously a

coal, oil, and gas-fired steam generating station and has been converted to burn biomass.

The facility has historically operated under the State of Michigan Renewable Operating Permit
(ROP) Number MI-ROP-B4260-2004, which was transferred to LWEC effective 5 July 2007. A
revised ROP, number MI-ROP-B4260-2004a, was issued on 19 February 2008. Construction
activities were authorized under Permit to Install (PTI) 168-07, issued on 29 October 2007. PTI
168-07 was replaced by PTI 168-07A on 30 May 2008. The facility received PTI 168-07B,
issued on 15 April 2010, which modified certain emission limits and material throughput rates
and governed operations through 31 December 2010. PTI 168-07C was issued on 26 October
2011 (to allow the boiler to use up to 0.25 tons per hour of penta wood in addition to the current
fuel mix), and PTI 168-07D was approved on 25 October 2012 to incorporate the existing wood
chipping process into the ROP and revise the next required performance testing date. Boiler
Number 1 is identified as EUBOILER #1 in the PTI. On 28 October 2010, ROP #MI-ROP-
B4260-2011 was issued and took effect on 1 January 2011.

This report provides a detailed description of the boiler operating conditions, emissions testing
methods, analytical procedures and continuous monitoring parameters that were collected or

employed during the tests.

1.1 PLANT INFORMATION

L’Anse Warden Electric Company, LLC
157 South Main Street

L’Anse, Michigan 49946

Mr. JR Richardson

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
Phone: 610-701-3043

1.3 COMPLIANCE TEST PARAMETERS

Table 1-1 provides a summary of the compliance test parameters, associated test methods, and

respective emission limits.

Table 1-1

Summary of Compliance Test Parameters

Analytical Parameters

and Test Method Reporting Units Limit

gr/dscf, ppmvd, Ib/MMBtu, Ib/hr | PM  0.06 Ib/MMBtu, 19.2

PM/HCI (EPA 5 and 26A) Ib/hr, HCI 2.17 Ib/hr

PM;o (EPA 201A-202) gr/dscft, Ib/hr 15.4 Ib/hr
Lead (EPA 12) ug/m°, Ib/hr 0.02 Ib/hr
0,/CO, (EPA 3/3A) % N/A

NOx (EPA 7E) ppmvd, Ib/hr 145 Ib/hr
SO, (EPA 6C) ppmvd, Ib/hr 290 Ib/hr

ppmvd @ 7% O, (measured as | 50 ppmvd @ 7% O, 9.1 Ib/hr

VOC (EPA18and 25A) | |y Ijhr

Following this Introduction, a summary of the test results can be found in Section 2. Section 3
provides a description of the process and sampling locations. Section 4 provides a description of
the sampling and analytical procedures, and Section 5 provides the quality assurance and quality
control procedures used throughout the test program. Detailed test results, raw test data,
operating data, laboratory reports, example calculations, and quality control data can be found in

Appendices A-F, respectively.
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2.  SUMMARY OF TEST RESULTS

WESTON performed the emissions testing program on Boiler No. 1 on 23-24 September 2015
and 3-5 November 2015. Three test runs were performed for each parameter while the unit was

operating at maximum normal load.

A summary of the test results and emissions limits are presented in Table 2-1. Preliminary data
from the September 2015 test event indicated HCI emissions may have been in excess of
permitted emission limitations. Accordingly, a second HCI test program was conducted on 3-5
November 2015 during two separate conditions. Testing was performed following the guidelines
set forth in the previously approved test protocol (dated April 2015) and respective Michigan
Department of Environmental Quality (MDEQ) correspondence letter. The HCI results from the
November test program demonstrate compliance with the permitted emission limit. At the time
of this writing, LWEC is in the process of preparing a separate letter report of findings
explaining the reasons believed to contribute to the higher HCI results reported from the
September test program. All other test results from the September test program were within the

allowable criteria.

Additionally, upon final review of the field data, WESTON discovered an error in the PMjy
isokinetic sampling program for Run 2. Specifically, an incorrect pitot tube calibration factor
(0.840 vs. 0.758) was inadvertently entered into the sampling program setup page. After
correcting the pitot calibration factor data entry, the resulting isokinetic sampling rate and AP
minimum velocity (ideal for the selected sampling nozzle) did not meet the acceptable criteria as
per EPA Method 201A. Despite the error WESTON believes the PM results reported for Run 2
are still representative of the boiler emissions considering the filterable PM; fraction tracks
closely with the EPA Method 5 PM results (within 0.5 Ib/hr) sampled concurrently with the PMsq
test runs. The test results for all three PMyo runs were well below the allowable emission limit,

with an average compliance margin of 73%.

There were no other operational or sampling complications during the field testing that impacted
the test results. All test data are believed to be representative of the emissions encountered during

the test periods.

All sample analyses were performed by Maxxam Analytical Services at their Burlington, Ontario

laboratories. Additionally, audit samples for HCI (for both the September and November test
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program) and lead were obtained from a Stationary Source Audit Sample (SSAS) provider. The

audit sample results (provided in Appendix D) indicate all reported values for both test programs

were within the acceptable limits of the known value.

Table 2-1
Boiler No. 1 Compliance Test Results Summary

Run Number i
Parameter Date Reporting Units® Average Em.ISS.IOH
1 2 3 Limit
Ib/MMBtu 0.005 | 0.005 | 0.009 | 0.006 0.06
PM 9/24/15 Ib/hr 154 | 142 | 2.79 1.92 19.2
HCI 9/24/15 Ib/hr 410 | 6.75 | 4.73 5.19 2.17
H.C.I 11/3-4/15 Ib/hr 130 | 144 | 112 1.28 2.17
(Condition 1) ' ' ' ' '
H.C.I 11/5/15 Ib/hr 145 | 163 | 1.72 1.60 2.17
(Condition 2) ' ' ' ' '
PMyo 9/24/15 Ib/hr 436 | 3.62 | 4.66 4.21 15.4
Lead 9/23- Ib/hr 0.005 | 0.003 | 0.001 | 0.003 0.02
24/15 ' ' ' ' '
SO, 9/24/15 Ib/hr 124 114 124 121 290
NOXx 9/24/15 Ib/hr 63.8 | 64.0 | 67.5 65.1 145
ppmvd @ 7% O, | 1.4 1.8 0.7 1.3 50
voc 924115 Io/hr 024 | 031 | 012 | 022 9.1
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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. The facility fires biomass, with limited natural gas use for startup and

stabilization.

3.1.1 BASIC OPERATING PARAMETERS

The fuel feed to the boiler was regulated to meet process steam and electrical generation
requirements. Excess air was regulated to meet boiler performance requirements. The fuel blend
may be modified to improve combustion characteristics. Adjustments to air, fuel blend or load

were made as necessary to conform to emissions monitoring limits.

3.1.2 PROCESS CAPACITY

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.

3.2 AIRPOLLUTION CONTROL EQUIPMENT

Particulate emissions are controlled with a single chamber, three-field electrostatic precipitator
(ESP).

3.2.1 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.

3.2.2 RATED CAPACITY AND EFFICIENCY

The original design specifications for the precipitator were: 98.1% efficiency at 110,000 actual

cubic feet per minute (ACFM) at a temperature of 370°F.
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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%’) and has a straight run of fifty-seven feet

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

Additionally, a third set of sample ports are located on top of the ESP outlet ductwork. These
ports may also be used for sampling (reference method CEMS probe, for example).

Figure 3-1 presents a diagram of the CEMS and reference method test location.

3.3.1 FLUE GAS PARAMETERS

The expected flue gas parameters at this location are as follows:
Temperature: approximately 370 °F
Moisture: approximately 15% v/v

Volumetric Flow Rate: Up to about 125,000 ACFM
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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.

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 an inclined manometer to determine
velocity profiles. Flue gas temperatures were measured with a calibrated direct readout
pyrometer equipped with a chromel-alumel thermocouple. Water vapor content (for the pre-test

determinations) was based on previous test data.

A check for the presence or absence of cyclonic flow was conducted at the test location. An
average cyclonic flow check angle of < 20° verifies the suitability of the test site for obtaining

representative samples.

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.
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4.2 PARTICULATE AND HYDROGEN CHLORIDE SAMPLING METHOD - EPA
METHODS 5 AND 26A

The sampling train utilized to perform the particulate and hydrogen chloride sampling was a
combined EPA Reference Method 5 and 26A sampling train (see Figure 4-1).

Particulate and Hydrogen Chloride Sampling Train

A calibrated glass nozzle was attached to a heated (>260°F) borosilicate probe. The probe was
connected to a heated (>260°F) borosilicate filter holder containing a tared 9-cm quartz filter.
The filter holder 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 normal sulfuric acid. The fourth impinger was
empty and the fifth impinger contained 100 ml of 0.1 normal sodium hydroxide. The sixth
impinger contained 300 grams of dry silica gel. The second and third impingers were a standard
Greenburg-Smith type; all other impingers were of a modified design. The first impinger was of
a modified design with a shortened stem. 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. Flue gas velocities were measured with a calibrated "S" type pitot tube fastened alongside
the sampling probe. Flue gas temperatures were monitored with a calibrated direct readout digital
pyrometer equipped with a chromel-alumel thermocouple positioned near the sampling nozzle.

Filter box and impinger exit gas temperatures were monitored with a calibrated direct readout
digital pyrometer equipped with chromel-alumel thermocouples positioned in the heated filter

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

Particulate Sample Recovery

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

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

= 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).

= The probe and nozzle were separated and the particulate rinsed with acetone into a
borosilicate container with a Teflon-lined closure while brushing 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 rinses were combined
(Sample type 2).

= Acetone and filter samples 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. Sample integrity was assured by maintaining chain-of-custody records.

Particulate Analysis

The particulate analysis proceeded as follows:

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

= 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 0.1-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 filterable particulate catch. Blank acetone
corrections were made where appropriate for all sample weights.

Hydrogen Chloride Sample Recovery

A consistent procedure was employed for sample recovery as follows:

= The contents of the first four impingers were measured to the nearest milliliter and the
value recorded. The liquid along with a distilled water rinse of the impingers and
glass connectors were placed into two separate (impingers 1 and 2, impingers 3 and
4) polyethylene sample containers, the height of liquid was marked on the bottle, and
secured under documented chain-of-custody (sample type 1).
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= The contents of the fifth impinger (sodium hydroxide) were measured to the nearest
milliliter and the value recorded. The sample was retained; however, no analysis of
this sample was performed.

= The silica gel was removed from the last impinger and immediately weighed to the
nearest 0.5 g.

= Samples of 0.1N H,SO, and distilled water 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. Sample integrity was assured by maintaining chain-of-custody records.

Hydrogen Chloride Analysis

Each sample was analyzed for chloride (CI") utilizing ion chromatography.

4.3 PARTICULATE MATTER = 10 MICRON SAMPLING TRAIN

The PMyo sampling was performed using EPA Method 201A combined with EPA Method 202
(see Figure 4-2).

The sampling train consisted of the following components:

" A stainless steel nozzle with an inside diameter sized to sample isokinetically
connected to a PM;g cyclone separator.

" A heated 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 followed by a water cooled coil condenser.

. An impinger train consisting of four impingers. The first and second
impingers were empty and the third impinger contained 100 ml of distilled
water. The fourth impinger contained 300 grams of 6-16 mesh dry silica gel.
The first impinger had a shortened stem and served as a moisture drop out.
The second, third, and fourth impingers were of a modified design. A glass
filter holder containing a Teflon filter was placed between the second and
third impingers. The filter exit temperature was monitored and maintained at
65°F to 85°F.
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= 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, 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.

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 PMy cyclone was performed at test completion. This minimized particle bypass

through the cyclone during the leak check.

4.3.1 PMj Sample Recovery

At the conclusion of each PMyg test, the sampling train was dismantled. The openings were

sealed and the components transported to the field laboratory.

Following test completion and prior to the start of sample recovery, the condenser and impinger
portion of the EPA 202 train was purged with ultra-high purity nitrogen for one hour at a rate of
20 liters per minute to expel dissolved sulfur dioxide. Prior to the purge, the short stem impinger
in the moisture dropout was replaced with a long stem impinger and if necessary a known

volume of DI water was added so that the water level was at least 1 cm above the impinger tip.
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 original containers (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 cyclone inlet were
rinsed with acetone into a borosilicate container while brushing a minimum of three
times with acetone 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 — front half acetone No. 1).
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3. The particulate adhering to the internal surfaces of the cyclone to filter holder
connecting tube (cyclone exit) and 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 — front half acetone No. 2).

4. Following completion of the nitrogen purge, the total liquid content of impingers
one, two and three were measured volumetrically and the sample placed in a
borosilicate container (sample type 4).

5. The condenser, first and second impingers, front half of the Teflon filter holder, and
connectors were rinsed two times with degassed (with nitrogen) distilled water. The
rinsate was added to sample type 4.

6. Following the water rinses, the condenser, first and second impingers, front half of
the Teflon filter holder, and connectors were rinsed once with acetone and then two
times with hexane. The rinses were placed in a borosilicate container (sample type
5).

7. The silica gel was removed from the last impinger and immediately weighed to the
nearest one-tenth g. The weight gain was recorded.

8. Acetone, PMyy filter, Teflon filter, distilled water and hexane blank samples were
placed into a borosilicate/Teflon container or petri dish and sealed for gravimetric
analysis.

In addition and as required by EPA 202, a blank train was set up, recovered and analyzed with

the source samples.

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 leakage occurred during

transport.

4.3.2 PMjy Sample Analysis

1. 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. As an alternative, the filters were heated to 105°C and desiccated prior
to the first weighing. This option is an alternative procedure per EPA Method 5.

2. The front-half acetone wash samples (nozzle/cyclone rinse and cyclone exit/filter
holder rinse) were evaporated at ambient temperature and pressure in tared
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beakers and then desiccated to constant weight to the nearest 0.1 mg. Since the
acetone No. 1 sample collects particulate greater than PMjo, analysis of this
sample is optional.

3. The contents of sample type 4 were mixed with approximately 30 ml of hexane in
a separatory funnel. After mixing, the organic phase was removed and retained in
a tared beaker. Two separate additions of 30 ml of hexane were added to the
separatory funnel and removed (following mixing and separation) to the tared
beaker. The organic extract from Sample Type 4 was combined with the organic
train rinse in sample type 4. The organic fraction was evaporated at room
temperature (not to exceed 85°F) to approximately 10 ml. The resulting liquid
was transferred to a preweighed tin, evaporated to dryness at room temperature
(not to exceed 85°F), desiccated for 24 hours and weighed to a constant +£ 0.5 mg
to the nearest 0.1 mg.

4. 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 not less than 10 ml in
an oven at 105°C. The sample was then allowed to evaporate to dryness at room
temperature. After obtaining dryness, the residue was redissolved in 100 ml
distilled water. The sample was titrated to a pH of 7.0 using NH,OH (of known
normality). The volume of titrant was recorded. The solution was then evaporated
to approximately 10 ml. The resulting liquid was transferred to a preweighed tin,
evaporated to dryness at room temperature (not to exceed 85°F), desiccated for 24
hours and weighed to a constant + 0.5 mg to the nearest 0.1 mg.

5. The water soluble condensable particulate matter from the Teflon filter was
extracted from the filter using ultra-filtered water in an extraction tube and
sonication bath. The aqueous extract was combined with the contents of Sample
Type 4. The organic soluble condensable particulate matter from the Teflon filter
was extracted from the filter using hexane in an extraction tube and sonication
bath. The organic extract was combined with the contents of Sample Type 5.

6. The field blank train and blank samples of acetone, distilled water and hexane
were analyzed as described above.

The total of the organic and inorganic fractions represents the condensable particulate catch. The
PMy includes the filterable PM;, particulate catch (front-half acetone sample No. 2 and filter)

plus the organic and inorganic condensable.
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44 LEAD SAMPLING METHOD - EPA METHOD 12

The sampling train utilized to perform lead sampling was assembled pursuant to EPA Method 12
(see Figure 4-3). A calibrated borosilicate nozzle was attached to a heated borosilicate probe.
The probe was connected to a heated (~250°F) borosilicate filter holder containing a low metals

quartz fiber filter.

The filter holder was connected to the first of four impingers by a rigid borosilicate connector or
flexible Teflon line. The first and second impingers each contained 100 ml of 0.1 N nitric acid
(HNOg3), the third impinger was dry and the fourth impinger contained 300 grams of dry
preweighed silica gel. The second impinger is a standard Greenburg-Smith type, all other
impingers are of a modified design. All impingers were maintained in a crushed 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.

Probe, filter chamber and impinger exit gas temperatures were monitored with a calibrated direct
readout pyrometer equipped with chromel-alumel thermocouples positioned in the probe exit,
heated filter chamber and in the sample gas stream after the last impinger. Flue gas velocities
were measured with a calibrated "S" type pitot tube fastened along side the sampling probe. Flue
gas temperatures were monitored with a calibrated direct readout pyrometer equipped with a

chromel-alumel thermocouple positioned near the sampling nozzle.

Leak checks were performed on the sampling apparatus according to reference method

instruction, prior to and following each run.

Lead Sample Recovery

At the conclusion of each test, the sampling train was dismantled, the openings sealed, and the
components transported to the field laboratory.
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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 a
borosilicate sample bottle, along with any loose particulate and filter fragments
(Sample type 1).

2. The internal surfaces of the nozzle, probe and front half of the filter holder were
rinsed with 0.1 N HNO3 into a borosilicate container while brushing a minimum of
three times with a non-metallic (Teflon) brush. The brush was rinsed with 0.1 N
HNOs into the same container. The container was sealed with a Teflon-lined closure
(sample type 2).

3. The total volume of HNO;3; and condensate in impingers 1, 2 and 3 were measured to
the nearest milliliter and the value recorded. The liquid was then placed in a
borosilicate container along with a 0.1 N HNO3 rinse (performed a minimum of two
times) of the impingers, connectors, and back-half of the filter holder. The container
was sealed with a Teflon lined closure (sample type 3).

4. The silica gel was removed from the last impinger and immediately weighed to the
nearest tenth gram. The weight gain was recorded.

5. Nitric acid and filter blank samples were placed into borosilicate containers 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 determine whether or not leakage occurred

during transport.

EPA Method 12 - L ead Analysis

Samples collected for lead analysis were contained in four different media:

=  Front Half Nitric Acid
= Filter
=  Back Half Nitric Acid

Following preparation of the filter, the lab combined the filter, front half nitric, and back half
nitric acid impinger samples. The lead was solubilized by the addition of nitric acid and 30
percent hydrogen peroxide. Sample volumes were reduced to 50 ml on a hot plate. The sample
was filtered and brought to a final volume and analyzed by Inductively Coupled Plasma/Mass
Spectrophotometer (ICP/MS).
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Results were reported in total pug of lead. The source lead values were site blank corrected per
Section 12.4 of EPA Method 12.

4.5 VOC, NOx, SO,, AND O,/CO, CONTINUOUS EMISSIONS MONITORING
SYSTEM

A diagram of the reference method sampling Continuous Emissions Monitoring System (CEMS)
used to measure VOC, NOy, SO, and O,/CO;, is presented in Figure 4-4. The system conformed
to the requirements of EPA Reference Methods 25A, 7E, 6C, and 3A. A flame ionization
analyzer was used to measure VOC (measured as methane) concentrations. A chemiluminescent
analyzer was used to measure NOy concentrations and a non-dispersive, ultraviolet light
detection analyzer was used to measure SO, concentrations. A combination non-dispersive
infrared (NDIR) and paramagnetic analyzer was used to measure CO, and O, concentrations,

respectively.

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 filter enclosure
was connected to a sample conditioning system for moisture removal. The clean, dried sample
was then transported to the analyzers via a Teflong sample line. A separate Teflong line was

connected into the probe outlet for introduction of VOC, NOy, SO,, and O,/CO; bias gases.

45.1 VOC, NOy, SO,, and O,/CO, Monitoring Procedures

The VOC, NOy, SO,, and O,/CO, analyzers were calibrated daily by direct introduction of EPA
Protocol calibration gases to the analyzers. These gases are prepared with a balance of nitrogen
and nitrogen is also used as the zero gas. After the analyzer calibration, a system bias check was
conducted by introducing the zero gas and one selected VOC, NOy, SO,, and O,/CO, calibration
gas to the sample probe outlet.
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Pursuant to EPA Reference Method 7E, an interference check and NO; to NO conversion
efficiency demonstration is required. As per Section 8.2.7 of EPA Reference Method 7E, the
interference check on WESTON’s instrumental analyzers were previously performed (December
2014) and were not repeated for this test program. A NOx analyzer NO, to NO converter
efficiency demonstration was performed prior to and after the test effort in accordance with
Section 8.2.4.1 of EPA Reference Method 7E.

Additionally, an O, stratification check was conducted prior to the formal test runs in accordance
with EPA Method 7E — Section 8.1.2.

Three formal test runs of one hour or longer were performed and coincided with the isokinetic
sample runs. The bias check was repeated at the end of each test run to determine sampling

system bias and instrument drift for each analyzer.

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
the average one-minute measured concentrations which were used to compute an average

concentration for the test run.
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5. QUALITY ASSURANCE/QUALITY CONTROL

5.1 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 oversees all QA/QC procedures to ensure that
sampling and analyses meet the QA/QC requirements and that accurate data results from the test

program.

5.2 GAS STREAM SAMPLING QA PROCEDURES

General QA checks that were conducted during testing and apply to all methods include 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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5.2.1 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, are 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.

5.2.2 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 are weighed or measured volumetrically to
the nearest 0.1 g or 1.0 ml.

= The balance is leveled and placed in a clean, motionless, environment for weighing.

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

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

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

was:

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

= The gas meter is 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 are taken at every sampling point.

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

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

5.2.3 Isokinetic Sampling Train QA Procedures

The Quality Assurance procedures outlined in this section are 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 are:

= All glassware was prepared per reference method procedures.

= The sample rates must be within £ 10 percent of the true isokinetic (100 percent) rate.

= All sampling nozzles were manufactured and calibrated according to EPA standards.

= Recovery procedures are 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 are 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.
5.2.4 Sample Identification and Custody

Sample custody procedures for this program are based on EPA recommended procedures. Since
samples are analyzed at remote laboratories, the custody procedures emphasize 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 is responsible for ensuring that all stack samples taken are accounted
for and that all proper custody and documentation procedures are followed for the field sampling
and field analytical efforts. The Field Team Manager is assisted in this effort by key sampling

personnel involved in sample recovery.

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

stored in a secure area until they were shipped.

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

sample shipment container.

5.2.5 Data Reduction and Validation QC Checks

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

calculations are spot checked for accuracy and completeness by the Field Team Leader.
In general, all measurement data are 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 is flagged and identified with respect to the nature of the problem and potential

effect on the data quality.

5.3 REFERENCE METHOD CEMS QA/QC CHECKS

= Continuous emissions monitoring system (probe to sample conditioner) was 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.

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

= All calibration gases used met EPA Protocol standards.
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APPENDIX A
DETAILED TEST RESULTS
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SEPTEMBER TEST PROGRAM
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Summary of Particulate and Hydrogen Chloride Test Data and Test Results

TEST DATA
Test run number
Location
Test date
Test time period
F-Factor

SAMPLING DATA
Sampling duration, min.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F

Avg. abs. dry gas meter temp., deg. R

Total liquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf @
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA

CO2, % by volume, dry basis
02, % by volume, dry basis
N2, % by volume, dry basis

Molecular wt. of dry gas, Ib/lb mole
H20 vapor in gas stream, prop. by vol.

Mole fraction of dry gas

Molecular wt. of wet gas, Ib/lb mole

L'Anse Warden Electric Company
Boiler No. 1

9/24/15
1135-1330
9561

72
29.78
1.65
80.8
541
147.7
6.953
1.0017
46.030
44.968
98.8

10.8
9.2
80.0
30.10
0.134
0.866
28.48

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R
Pitot tube coefficient

Total number of traverse points
Avg. gas stream velocity, ft./sec.

Stack/duct cross sectional area, sq.ft.
Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

-12.60
0.926
28.85
382
842
0.84
12
66.9
39.000
156484
81908

PARTICULATE LABORATORY REPORT DATA

Front half acetone rinse, g
Filter, g
Total catch, g

PARTICULATE EMISSIONS
Conc., gr/dscf
Mass rate, Ib/hr
Mass rate, lo/MMBtu®

HCI LABORATORY REPORT DATA

Total HCI, mg

HCI EMISSIONS
Concentration, Ib/dscf
Concentration, ppm/v
Mass rate, Ib/hr

0.0029
0.0035
0.0064

0.0022
1.54

0.005

17.00

8.33E-07
8.81
4.10

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Based on an F-factor (Fd) of 9561 scf/MMBtu.
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Boiler No. 1
9/24/15
1513-1657
9561

72
29.74
1.65
82.8
543
159.3
7.499
1.0017
45.851
44.568
98.7

10.9
9.1
80.0
30.11
0.144
0.856
28.36

-12.30
-0.904
28.84
376
836
0.84
12
66.6
39.000
155831
81199

0.0012
0.0047
0.0059

0.0020
1.42

0.005

28.00

1.39E-06
14.64
6.75

9/24/15
1756-1919
9561

72
29.74
1.75
79.9
540
181.4
8.540
1.0017
47.060
46.002
100.6

115
8.7
79.8
30.19
0.157
0.843
28.28

-12.30
-0.904
28.84
384
844
0.84
12
69.1
39.000
161695
82216

0.0056
0.0062
0.0118

0.0040
2.79

0.009

20.00

9.58E-07
10.13
4.73



L'Anse Warden Electric Company
Boiler No. 1
Summary of PMy, Test Data and Test Results

TEST DATA:
Test run number 1
Location
Test date 9/24/15
Test time period 1126-1307
SAMPLING DATA:
Avg Sqrt Delta P, sgrt(inches H20) 0.99315
Sampling duration, min. 96.5
Nozzle diameter, in. 0.173
Cross sectional nozzle area, sq.ft. 0.000163
Barometric pressure, in. Hg 29.78
Avg. orifice press. diff., in H,O 0.49
Avg. dry gas meter temp., deg F 72.17
Avg. abs. dry gas meter temp., deg. R 532
Total liquid collected by train, ml 108.2
Std. vol. of H,O vapor coll., cu.ft. 5.09
Dry gas meter calibration factor 1.0050
Sample vol. at meter cond., dcf 34.300
Sample vol. at std. cond., dscf® 34.069
Percent of isokinetic sampling 104.6
Particle Diam. with 50% penetration, um (PM,, cyclone) 10.18
Cyclone flow rate (actual), cfm 0.661
Delta P minimum, in H20 0.545
Delta P maximum, in H20 1.707
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 10.9
0,, % by volume, dry basis 9.2
N, % by volume, dry basis 79.9
Molecular wt. of dry gas, Ib/Ib mole 30.11
H,0 vapor in gas stream, prop. by vol. 0.130
Mole fraction of dry gas 0.870
Molecular wt. of wet gas, Ib/Ib mole 28.54
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,0 -9.60
Absolute pressure, in. Hg 29.07
Avg. temperature, deg. F 375.68
Avg. absolute temperature, deg.R 836
Pitot tube coefficient 0.758
Total number of traverse points 12
Avg. gas stream velocity, ft./sec. 64.6
Stack/duct cross sectional area, sq.ft. 39.00
Avg. gas stream volumetric flow, wacf/min. 151141
Avg. gas stream volumetric flow, dscf/min. @ 80693
LABORATORY REPORT DATA
Acetone rinse less than PM10, g 0.0023
Filter, g 0.0055
H,O Impinger (inorganic) residue, g 0.0061
Solvent Impinger (organic) residue, g <0.0010
Total PM, catch, g @ 0.0139
TOTAL PM,,EMISSIONS @
Total PMy, Conc., gr/dscf 0.0063
Filterable PM,, Conc., gr/dscf 0.0035
Condensible PM,, Conc., gr/dscf 0.0028
Filterable PM,, Emission rate, Ib/hr 2.444
Condensible PM,, Emission rate, Ib/hr 1.911
Total PMy, Emission rate, Ib/hr 4.355

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nondetect values are labeled as "<". Nondetect values are not total catch weights or emissions calculations.
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2
Boiler No. 1
9/24/15
1448-1609

0.90042
80.0
0.173
0.000163
29.74
0.49
77.6
538
102.9
4.84
1.0050
30.148
29.600
122.2
9.71
0.704
0.623
1.904

10.6
9.3
80.1
30.07
0.141
0.859
28.37

-12.10
28.85
371.9
832
0.758
12
58.8
39.00
137652

72362

0.0015
0.0045
0.0052
<0.0010
0.0112

0.0058

0.0031

0.0027

1.940
1.681
3.622

3

9/24/15
1752-1933

0.96375
96.0
0.173
0.000163
29.74
0.49
76.0
536
111.6
5.25
1.0050
33.565
33.056
106.6
10.24
0.659
0.533
1.672

115
8.7
79.8
30.19
0.137
0.863
28.52

-12.30
28.84
380.1
840
0.758
12
63.1
39.00
147713
77171

0.0019
0.0050
0.0082
<0.0010
0.0151

0.0070

0.0032

0.0038

2.131
2.532
4.663

Average

0.0064

4213
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L'Anse Warden Electric Company
Boiler No. 1
Summary of EPA Method 12 (Lead) Test Data and Test Results

TEST DATA:
Test run number 1 2 3
Test date 09/23/15 09/23/15 09/24/15
Test time period 1513-1623 1657-1808 0828-0940
SAMPLING DATA:
Sampling duration, min. 60 60 72
Nozzle diameter, in. 0.235 0.235 0.235
Cross sectional nozzle area, sq.ft. 0.000301 0.000301 0.000301
Barometric pressure, in. Hg 29.58 29.58 29.78
Avag. orifice press. diff., in H20 1.36 1.57 1.63
Avg. dry gas meter temp., deg F 73.9 75.5 65.2
Avg. abs. dry gas meter temp., deg. R 534 536 525
Total liquid collected by train, ml 133.8 130.6 139.6
Std. vol. of H20 vapor coll., cu.ft. 6.3 6.1 6.6
Dry gas meter calibration factor 1.0017 1.0017 1.0017
Sample vol. at meter cond., dcf 35.908 37.180 44.056
Sample vol. at std. cond., dscf @ 35.271 36.431 44321
Percent of isokinetic sampling 94.8 99.0 94.9
GAS STREAM COMPOSITION DATA:
CO2, % by volume, dry basis 10.7 11.0 111
02, % by volume, dry basis 9.2 9.1 9.1
N2, % by volume, dry basis 80.1 79.9 79.8
Molecular wt. of dry gas, Ib/Ib mole 30.08 30.12 30.14
H20 vapor in gas stream, prop. by vol. 0.152 0.144 0.129
Mole fraction of dry gas 0.848 0.856 0.871
Molecular wt. of wet gas, Ib/Ib mole 28.2 28.4 28.6
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H20 -12.60 -12.60 -12.40
Static pressure, in. Hg -0.926 -0.926 -0.912
Absolute pressure, in. Hg 28.65 28.65 28.87
Avg. temperature, deg. F 369.8 370.4 369.3
Avg. absolute temperature, deg.R 830 830 829
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 12 12 12
Avg. gas stream velocity, ft./sec. 66.4 65.2 67.1
Stack/duct cross sectional area, sq.ft. 39.00 39.00 39.00
Avg. gas stream volumetric flow, wacf/min. 155371 152518 157130
Avg. gas stream volumetric flow, dscf/min.® 80296 79429 84032

LABORATORY REPORT DATA

Lead, ug 15.90 9.60 5.30
LEAD EMISSIONS Average
Concentration, Ib/dscf 9.94E-10 5.81E-10 2.64E-10 6.13E-10
Mass Rate, Ib/hr 0.005 0.003 0.001 0.003

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).

Q1_LWECO001_Opactiy 003769
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L'Anse Warden Electric Company
Boiler No. 1
Summary of VOC, NOx, and SO, Test Results

Run No. Date Time Volumetric | Stack CONCENTRATIONS AND EMISSION RATES
Flow Moisture | O, | CO, Total VOC (as methane) NOx SO,
(dscfm)* (%)! (%) | (%) | (ppmvw) | (ppmvd) | (ppmvd @ 7% O,) (Ib/hr) | (ppmvd) | (Ib/hr) | (ppmvd) | (Ib/hr)

1 24-Sep-15 | 0828-0940 84,032 12.9 9.1 |111 1.0 11 14 0.24 106 63.8 148 124

2 24-Sep-15 | 1135-1330 81,908 134 9.2 |110.8 1.3 15 1.8 0.31 109 64.0 140 114

3 24-Sep-15 | 1513-1657 81,199 144 9.1 |10.9 0.5 0.6 0.7 0.12 116 67.5 153 124
Average 82,380 13.6 9.1 |10.9 0.9 11 1.3 0.22 110 65.1 147 121

Allowable 50 9.1 145 290

! Volumetric flow and moisture content derived from the corresponding EPA Method 12 sample train for Run 1 and from the corresponding EPA Method 5/26A sampling train for Runs 2 and 3.

Q1_LWECO001_Opactiy_003770




NOVEMBER TEST PROGRAM

JASDATA\LWEC\14464.007.003\BOILER 1 REPORT-LW 11/20/2015
Q1_LWECO001_ Opactiy 003771



L'Anse Warden Electric Company

Boiler No. 1

Summary of Particulate and Hydrogen Chloride Test Data and Test Results

TEST DATA
Test run number
Location
Test date
Test time period
F-Factor

SAMPLING DATA
Sampling duration, min.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf @
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA
CO2, % by volume, dry basis
02, % by volume, dry basis
N2, % by volume, dry basis
Molecular wt. of dry gas, Ib/lb mole
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, Ib/lb mole

Condition 1

Cl-1

11/3/2015
1502-1614

9561

60
29.51
1.45
79.8
540
157.6
7.419
0.9912
37.932
36.393
103.4

8.9
114
79.7

29.88
0.169
0.831
27.87

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R
Pitot tube coefficient

Total number of traverse points
Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.

Avg. gas stream volumetric flow, dscf/min.

HCI LABORATORY REPORT DATA
Total HCI, mg

HCI EMISSIONS
Concentration, Ib/dscf
Concentration, ppm/v
Mass rate, Ib/hr

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).

-12.50
-0.919
28.59
411
871
0.84
12
67.5
39.000
158004
76005

2.85E-07
3.01
1.30

(2) Based on an F-factor (Fd) of 9561 scf/MMBtu.
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C1-2
Boiler No. 1
11/3/2015
1650-1756
9561

60
29.51
1.40
723
532
142.7
6.718
0.9912
36.476
35.478
98.9

8.9
116
79.5

29.89
0.159
0.841
28.00

-12.50
-0.919
28.59
412
872
0.84
12
68.1
39.000
159327
77443

3.11E-07
3.28
1.44

C1-3

11/4/2015
0912-1020
9561

60
29.44
1.37
66.0
526
148.5
6.991
0.9912
36.618
35.958
100.0

9.3
111
79.6

29.93
0.163
0.837
27.99

-12.80
-0.941
28.50
398
858
0.84
12
67.6
39.000
158222
77639

2.39E-07
2.53
111



L'Anse Warden Electric Company

Boiler No. 1

Summary of Particulate and Hydrogen Chloride Test Data and Test Results

TEST DATA
Test run number
Location
Test date
Test time period
F-Factor

SAMPLING DATA
Sampling duration, min.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf @
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA
CO2, % by volume, dry basis
02, % by volume, dry basis
N2, % by volume, dry basis
Molecular wt. of dry gas, Ib/lb mole
H20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, Ib/lb mole

Condition 2

C2-1

11/5/2015
1057-1204

9561

60
29.26
1.38
69.6
530
152.0
7.156
0.9912
36.923
35.793
100.5

113

79.8
30.16
0.167
0.833
28.14

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA

Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R
Pitot tube coefficient

Total number of traverse points
Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.

Avg. gas stream volumetric flow, dscf/min.

HCI LABORATORY REPORT DATA
Total HCI, mg

HCI EMISSIONS
Concentration, Ib/dscf
Concentration, ppm/v
Mass rate, Ib/hr

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).

-12.70
-0.934
28.33
398
858
0.84
12
67.7
39.000
158351
76839

3.14E-07
3.32
1.45

(2) Based on an F-factor (Fd) of 9561 scf/MMBtu.
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C2-2
Boiler No. 1
11/5/2015
1225-1333
9561

60
29.18
1.37
73.9
534
131.9
6.209
0.9912
36.872
35.356
98.2

11.2

79.8
30.15
0.149
0.851
28.34

-12.60
-0.926
28.25
400
860
0.84
12
67.4
39.000
157771
77751

3.49E-07
3.69
1.63

C2-3

11/5/2015
1400-1515
9561

60
29.09
1.36
75.2
535
138.4
6.515
0.9912
36.988
35.275
99.5

11.2

79.7
30.16
0.156
0.844
28.26

-12.50
-0.919
28.17
407
867
0.84
12
67.6
39.000
158099
76489

3.75E-07
3.96
1.72
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Sample and Velocity Traverse Point Data Sheet - Method 1

Client Raven Power Operator
Location/Plant C.P. Crane Date
Source Auziliary BoilerNo. 3 W.O. Number
Duct Type O  Circular Rectangular Duct Indicate appropriate type
Traverse Type O Particulate Traverse 0O Velocity Traverse
Distance from far wall to outside of port {in.) = C 90.0 Flow Disturbances
Port Depth (in.) = D 12.0 Upstream - A (f) 11.0
Depth of Duct, diameter (in.) = C-D 78 Downstream - B (ft) 44.0
Area of Duct (ff%) 39.00 Upstream - A {duct diameters) k 1.8
Total Traverse Points 12 Downstream - B (duct diameters) [ 71
Total Traverse Points per Port 3 Stack Diagram
Rectangular Ducts Only
Width of Duct, rectangular duct only (in.) 72
Total Ports (rectangular duct only) 4
,,,,,,, a3
Traverse Point Locations Lo
Distance from , f
Traverse Inside Duct Wall | Distance from Outside of - b ¢ # hd i ]
Point % of Duct (in) Port (in) SAMPLE FORT LOCATIONS : i
FROS ESP
1 16.67 13.00 25
2 50.00 39.00 51
3 83.33 65.00 77 Duct Diameters Upstream from Flow Disturbance* (Distance A)
05 10 15 2.0 2.
50 T T T
4 | 1 T
5 a Higher Number is for ry Disturbance
40 Rectangular Stacks or Ducts A
¥
6 T Measurement
7 - Particutate Traverse Points & st
% 24 or 258 L Disturbance
8 I 20
9 20 [ Velocity Traverse Points 16
Stack Diameter > 24 inches
12
10 — * From Point of Any Type of Bor®
10 Disturbance (Bend, Expansion, Contraction, etc.) L -
11 Stack Diameter = 12 - 24 inches
0 1 l 1 | ! |
0 2 3 4 5 6 7 8 9 10
[ Equivalent Diameter = (2*L*W)/(L+W) J ) )
Duct Diameters Downstream from Flow Disturbance* (Distance B}
Traverse Point Location Percent of Stack -Gircular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Points
6 | 71 8] 9]l T [ 23T 4 sTel 78T oJwluli I
T 4 | 32 26 | 21 1 Iy 501167125 | 100] 83 | 70 | 63 | 56 | 50 | 4. szecfég‘gi:t:'&
R 465 (105 82 o1 r | [ 750|500 3750300 250 | 214 B8R [ To7 | 150 I3 Matrix
5 26 194 6] Tnis) (e 5T 11635 eas|s00] 7] 357] 313 278]
VL . e L 3 0 | 4L7 L 8120 )22 9 -3x3
MK B B Y i 5 i O M N i I 0 B I e R B B 12-4x3
rel S| 1854 | 677 | 342 | 25 f feofs] T I | J900]750[6431563] 500450409375 16-4x4
i Se TG VGEL 9Se) (e[ 6 [T P o0y e ens o550 1800 B8] | 20-5x4
o7 LeosT  Toal Jeaa) fet[7 [ | | | | | Joso]w3|me]e0]i|sa2]| 25-5x5
ol 8L %8 854 B el b T T T [9Es B o ees [ 635 30-6x5
onl 9| 918 @3] o) |1 T 1 [ ] 1 1o4alsso[73[708]| 36-6x6
i ol W | 42-7x8
n CEEN S T I N O O O B o ey 3 R Y
1z o3 Pl T
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Sample and Velocity Traverse Point Data Sheet - Method 1

Mills

_ Client LWEC Operator :
" Location/Plant_-_____ L'Anse, Ml , Date 13-Jul-09 -
. Source . ESP Outlet “W.O. Number
Duct Type ' . Circular RectangularDuet ' ,lndicate appropriate type
Traverse Type 0. Parficulate Traverse [ Velocity Traverse - - '3 pt CEM Traverse
Distance from far:wall fo outside of port (in.) = C Flow Disturbénceé

Port Depth (m )= e
Depth of Duct dfameter (m )= C—D
|area of Duct {ft). - ‘

N Total Traverse Points .

; Total Traverse Points per Port

Upstream - A (ft

11,00

Downstream B (ft)

Upstream - A (duct dlameters)

| Downstream B (duct dxameters)

Copyright Weston Solutions, Inc. 2007, v3.0
Q1 _LWECO001_Opactiy_003777

. -|Rectangular Ducts Only o L : Stack Diagr,am
s Wldih of Duct, rectangular.duct only (in.) R R £ s
Total Poris (rectagqular duct only) oo 4
Traverse Point Loca’uons ]
Distance from
Traverse .~ |Inside Duct,Wa} Distance from Outside
Point {-% of Duct (in) of Port (in)
1 16,70 13.03 25.03
2 60,00 39.00 . 51.00
oy o . Duct Diamet t Flow Disk v :
3 83.30 64.97 76.97 os ’ el 0ame arstps rgam fron:slo\’{ is| urbgnce (Dnst&;n;:e/\) ,
- T b : 50) i : 1 = T T T g
® Higher Number is for = Iy Otsturbance
40~ :  Rectangular Stacks of Ducts A
: T Moasurement
i~ Pertiouels Traverse Points i ste
] 24 or 25 J_ Disturbance
g 20
200 Velocity Traverse Points L—.ﬁ 18 .
- - Stack Dismster > 24 inches
: I 12
o * From Point of Any Type of ! o ’ 8 or Ot
Disiurbancs {Bend, Expansion, Contraction, élc.) Slack Diamater = 17+ 24 mehes
v L | { SRS N |
‘ . 02 3.0 4 5 6 T e ) 10
Diameter = (2*L*"W)/(LHW) . . oo ’
r Equivalent Diameter = (271.7W) (L W) 1 Duct Diameters Downstream from Flow Disturbance™ {Distanca B)
- Traverse Point Locafion Percent of Stack -Circular Traverse Paint Location Percent of Stack -Rectangular
Nomber of Traverse Points - “Nonber ot Fraverss Pt
IIZ!J]4]5]6 FEEEREREEINRE T2l 3] 4516 -,,gigfimjur,z
T 11 146 : . i T 11 B 3T g Rectangular
¢ 2] i r 7] mmmmmm Stack Ponts
A R - & Matrix
o opdt el BT 9 -3x3
o :Z-—S- - 12-4x3
v al 6 e ol 16-4x4
e tiy [ 20-5x4
3 E 4.1 25-5x%x5
Fo 4
M v 30-6x5
" e 36-6x6
n » 42-7x6
t t

tof



L'Anse Warden Electric Company
Particulate and Hydrogen Chloride Test Data Inputs

Test Data
Run number 1 2 3
Location Boiler No. 1
Date 9/24/15 9/24/15 9/24/15
Time period . 1135-1330 1513-1657 1756-1919
Operator KH BB BB

Inputs For Cales.
Sq. rt. delta P 0.91981 0.91748 0.94598
Delta H 1.6467 1.6475 1.7450
Stack temp. (deg.F) 3822 375.6 383.8
Meter temp. (deg.F) 80.8 82.8 79.9
Sample volume (act.) 46.030 45.851 47.060
Barometric press. (in.Hg) 29.78 29.74 29.74
Volume H20 imp. (mi) 133.0 146.0 163.0
Weight change sil. gel (g) 14.7 133 184
% CO2 10.8 10.9 115
% 02 9.2 9.1 8.7
%N 80.0 80.0 79.8
Area of stack (sq.ft.) 39.000 39.000 39.000
Sample time (min.) 72 72 72
Static pressure (in.H20) -12.60 -12.30 -12.30
Nozzle dia. (in.) 0.235 0.235 0.235
Meter box cal. 1.0017 1.0017 1.0017
Cp of pitot tube 0.84 0.84 0.84
Traverse Points 12 12 12

Particulate Laboratory Report Data

Front half acetone rinse, g 0.0029 0.0012 0.0056
Filter, g 0.0035 0.0047 0.0062
Total catch, g 0.0064 0.0059 0.0118

HCI Laboratory Report Data
HCl, mg 17.00 28.00 20.00

Total HCI, mg 17.00 28.00 20.00

Q1 _LWECO001_Opactiy_003778
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ISOKINETIC FIELD DATA SHEET

EPA Method 5/26A - Part/HCI

Page __i__ of _____l_

Client LWEC Stack Conditions Meter Box iD 2l .
W.0# = , spsimed | Aohad Meter Box Y T 50T KFactor C‘*’S
Project iD LWEC % Moisture Meter Box Del H T / .4 Leak Checks iti id-Paoint
Maode/Source ID Gas impinger Vol (mi} Probe ID / Length . Sample Train (fts) :
Samp. Loc. iD A5E ouT Silica gel (g) Probe Material S Leak Check-@ (in Hg)
Run No.iD 1 C02, % by Vol Pitot / Thermocouplte ID m" Pitot good
Test Method ID M5/26A 02, % by Vol Pitot Coefficient 0.84 ; Orsat good
Date ID 24SEP2015 Temperature (°F) Nozzle ID - Temp Check
Source/Location ESP Outiet Meter Temp (°F) . Avg Nozzle Dia (in) [y ’?,: 5 [ Meter Box Temp
Sample Date G jeells Static Press (in H,0) Area of Stack (ft2) 713 Reference Temp
Baro. Press (in Hg) By &y L Sample Time 1. Pass/Fail (+/- 2°)
Operator . g Y. = AmbientTemp CF) (’%‘gé& ; Total Traverse Pts 12 Temp Change Response *
SAMPLE |CLOCK TIME EL TY RIFICE DRY GAS METER DGM FILTER IMPINGER | SAMPLE
TR:gﬁu}?SE TIME {min) (pgﬁt tin:n:) PREVSSUO:E' Delta PgESSURE READING () STAC:,( DGM 'N';ET ouTLET | PROBE 100X TEMP |EXIT TEMP | TRAIN VAC
NO. P(inH20) |DeltaH (in H20)| _| TEMP(F) | TEMP(F) | emp o)y | TEMP (F) (F) F) (in Hg)
‘ o [ 1% [T IZF S 3 D
A U]l (& Lo 2:00 | €92, | A1 RL 1725 1262 60O | Y20
2.1 17 Lo MS | €q0,d | 22 Lz | 501 2571 S9 | Y.,5
YT L] LA | oo | 285 Pl 280|281 | G| 9.5 i
; L ppuce piczzl 2
T o W A XN " - T T2l d
{ o ) 6,5 TGS | 606G ¢ |39 21 7252 FES 1 6Y | 4.0 | () | id Goad
2 10 679 1 1Lar | 609,352 YL 101201 G | &< V6 =~
T CAE | [T 102 A% 39 2 Jlol 240 GO 90
s
D 0 e LA — _
S O.¢ L7 (6.5 [757)9 xO 120 [Ty | 0L ] %50
g/ BT P B S YT % R VYA M CY (70 B B e So[Teo [iic et (7.0
R L B VS 4 W VT AR W AT X7 G 2] Gl 7col ze(l i %o
E oI B Y% 1 maTs N A R A
[ 1 & T2 1 (el 677 150 LRI ANSSINC RN
NG DAY © [Tei~2 | L300 | 974 QO | 261 | z¢7 &4 | 45
AT T TS0 AdGe | 195 [ CIU.READS A 709 258 TG 4.2
4 ; ;
- , / /
! : Avg Delta P AvgDeltaH ¥} [Thtal Vojym AvgTs Avg Tm . Min/Max Min/Max | Max Temp | Max Vac | MaxTemp
SAWESTEN 0. 3681117 Cale| W6 BSULd "] wm ™ o 18] o5k |25 a6 45 l |
At Avg'Sqrt Delta Pyl Ava Sg_;t Del-ZDéomments: EPA 5/26A from 40CFR Part 60 App A :
6.9/9%( [.2¥Y)
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ISOKINETIC FIELD DATA SHEET EPA Method 5/26éL-QPart/HCl page \_of_[

Client LWED Stack Conditions Meter Box ID :
—_— — K Factor [ (fxg
W.0.# - Assumed | Actual Meter Box Y oo Yl L
Project ID LWEC % Moisture  |e __  MeterBox DelH ] 2 { Y] ifLeak Checks Initial Mid-Point Final
Mode/Source ID Gas impinger Vol (mi) {{;Probe ID / Length 4 ) _ ‘sample Train (it} s j7 “ -
Samp. Loc. ID 0P OUT Silica gel (g) LS4 ~Probe Material _Boro Leak Check @ (in Hg) 7
Run No.ID T2 €02, % by Vol @ V5 pitot/ Thermocouple 1D , I ’ Pitot good
Test Method ID M5/26A 02, % by Vol Pitot Coefficient 0.84 Orsat good
Date ID 24SEP2015 Temperature (°F) Nozzle ID gi gz g g Temp Check
Source/Location ESP  Outlet Meter Temp (°F) z 2 Avg Nozzle Dia (in) TN Meter Box Temp
Sample Date NEENE) Static Press (in H,0) o= § 77 m Area of Stack (ft) D) Reference Temp

Sample Time {2/ Pass/Fail (+/- 2°)

Ambient Temp (°F) ~ géc g - Total Traverse Pts N [ - Temp Change Response *

Baro. Press (in Hg)
Operator

= . = 0 e @ ’ “ 2 L s
] G j o.5/ 0. 9€ 705 | T SV 60 1259 1259 | &2 | @
21 (] | 0.6O s led3 6 |25] &l 12611257 3 | 2
Y3 NSITF o556 [ 112 672080269 T 7] 2s4 [2CH | G/ |2 Fhse ox
oliss< “ - cq9*. 1Yz — — - - - ~ Fa 1p Tt
C D6 f .35 /Y | &50. @ | 376 27 s 2er | ¢& | 7
> 1] T B! [HE | 65 & 153/ S 126/ | 259 | 5 | S
(e I&lit il . €6 (5T | 65 (/b 23T 3 126y | Zsol 21 3
54 J_iel= st i/ L | — =~ . — 1 =
& i e L33 |62 7 | 335 €3 [2¢5 255 | e/ &
L2 | 16 [ T35 b6 /7 1339 &Y | Z¢/ | 726C | =5 [
(2 /35 7. 00 [ G | &36.360 365 Y 1266 |25 | &0 &
A &) =4 — — @1 500 - — m - oy o
b [ /0 |2 12 |67Y. 2 {0 7Y | 755 | Lee| ¢ | &,
VL (.20 |12.5( 14759 (=26 7Y 1760 1| Z350 | 45 7
(R ljesy | [0 [Z:-12 |4£§g2385]33Y g5 |25¢ |Ts0 | g 4
;
]
/ /
Avg Sqrt Delta P J' Avg Delta H Total yolume/ Avg Ts /| Avg T Min/Max Min/Max | Max Tem MaxVac | Max T
ARG ) A0 45 T80 133555 | M4 G192 1055 100 a7l | bk | Y [ .
5o . o) Avg SartDelH (Comments: ’ rom a
W AU (j, _% D”:)%b 1‘92%’ ‘Z%O\VC t ’ [0 EPA 5/26A from 40CFR Part 60 App A

i
\

o
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ISOKINETIC FIELD DATA SHEET EPA Method 5/26A - Part/HCI page_{ ot/
Client LWEC Stack Conditions Meter Box 1D 7 C,, F ;
W.O# Assumed Meter Box Y J. O K Factor / ﬁ?g
Project ID LWEC % Moisture ‘ | Meter Box Del H “Z . 1" 1%/ Leak Checks Initial Mid-Point Final
Mode/Source 1D Gas impinger Vol (mi) Probe ID / Length @j2y . SampleTrain(ft})

Samp. Loc. ID ouT Sitica ge! (g) Probe Material : Bors  |eak Check @ (in Hg)

Run No.ID 3 C02, % by Vol Pitot / Thermocouple 1D o Pitot good

Test Method ID M5/26A 02, % by Vol " Pitot Coefficient 0.84 Orsat good

Date ID 24SEP2015 _ Temperature (°F) Nozzle ID ... _ Temp Check

Source/Location ESP Outiet Meter Temp (°F) Avg Nozzle Dia (in) i~ Z 2 = Meter Box Temp

Sample Date < Static Press (in H;0) ; %rea of Stack (ft) R Reference Temp

Baro. Press (in Hg) ) Sample Time - 37 Pass/Fail (+/- 2°)

Operator Ambient Temp (°F) 4? ,‘-2' Tota! Traverse Pts 1 2 Temp Change Response *

& . ; - B. 2 3315 [ ‘ > =
[~ ! I ¢9Z-3_13es %6 |26 [2¢0] GG | S
g i« (. I 51,2 2¢ | S0 | 256 | 252 | (ple | 5
— | — — — \ - 1 — 1 — 1 =1 = =12 373
& 1i8i% — — |8t T - ~ = -
B JA / - S0 /3 [7el. 2 |% Hy | 265 253 | 65 g
2] 1z | ! [o0 | 493 T35, /1 |35 ZC 2672 | 234 | €¢
3] I U35 /) 2. 12 |7305 - 437]|38¢C “0 1253 254 ¢2 | 5 ,
Y S L — b — s — - - = 57» L’Z"
o (&40 — — 205, Y77~ - — - — -
o [ ] e [ ey |418. 3 &+ TO |26 | 255 | 6 | &
z] (z | 1 X | /6 |3 225 F6 1Z2¢6 | 2Se| £3 | &
2| & 165 [ Q@ F | 767 [220 1¢3RF7 R U= 155]
— e — - — — — —~ ~ =[5>
o /4 ©f e —  [R?C. %8| — py p— = = e
5 71 % 35 | /ot |207.7 13%2 BC | 2¢i [ 255 [ ¢f | 7
> 1z A [ 25 724 7 7325 20 =262 1261 | 46 Y. .
gl & |14 a9 [ 35 [3303%:|Z225 g0 259|726 | ey | ¥ VS .96
p ! /
Avg Sart Delta PVl Avg DeltaHV/ Total Volume AvgTs ¢ AvgTm ./ Min/Max_ | Min/Max | Max Temp | MaxVac | Max Temp
AdsATY L3450 ' | 4, Cob | Rz 15| v 39 |55 (6552261 6 s 1
y ; Avg Sart Del H fcomments: EPA 5/26A from 40CFR Part 60 App A
A A dé%’ﬁi}/ L,%iqz%‘/c t PP




SAMPLE RECOVERY FIELD DATA
EPA Method 5/26A - Part/HCI

Client LWEC W.0O. #
Location/Plant L'Anse, Mi Source & Location ESP Outlet
Y L4749
Run No. 1 Sample Date '? ,72 /4 Recovery Date ?//2 81222075
Sample I.D. LWEC - Gas - OUT - 1 - M5/26A Analyst FS Fiter Numb&® Oéo@
Impinger
1 2 3 4 5 6 7 Imp.Total 8 Total
Contents | 0.1H2S04 | 0.1 H2S04 | 0.1 H2S04 ERET Silica Gel |
final_| /7L 136 |fe7 onE ) 42 g6 Y7
¢ A £
Initial 50 100 100 (PP 2 200/ 300 /
Gain | 9A 3’ é 7 1 d /323 |7
[ 4

Impinger Color Labeled? e
Silica Gel Condition {:g/ Sealed?

4] q e - ; g
Run No. __g_ Sample Date "//Aﬁ 2/} Recovery Date %ZV/!
Sample .D.  LWEC - Gas - OUT - 2 - M5/26A Analyst FS FiterNumber &7/
- Impinger
1 2 3 4 5 6 7
Contents 0.1 H2S04 | 0.1 H2S04 0.1 H2S04 Eraphy.
Final /) 7 /‘gc/ /(7{ / ()Z 7 7
initial 50 100 100 o (B (oo
- -
can | 207137 1 & | 2 -3 )
Impinger Color ' Labeled? , / o
[ e
Silica Gel Condition : %@6/ Sealed? /

77/

Recovery Date /

Run No. 3
Sample I.D. LWEC - Gas - OUT - 3 - M5/26A Analyst FS Filter Number é
Impinger
1 2 3 4 5 6 7 Imp.Total 8 Total
Contents | 0.1H2504 | 0.1H2504 | 0.1H2504 | Emete Silica Gel |

rnal_| /66 /) | ) | 100 94 3.4

Initial 50 100 100 F0Q VAv ! . 200 /| 300 /

can | W | Y/ 170 | o 19 I /63 1184
lmpinger Color / Labeled? J y )

atl/ Sealed? [/

Silica Gel Condition

Check COC for Sample IDs of Media Blanks

¥
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RUN SUMMARY

Number 2
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
02 CO:
Method EPA 3A EPA3A
Conc. Units % %

Time: 11:35 to 13:30
Run Averages
9.2 10.7

Pre-run Bias at 09:45

Zero Bias 0.0 0.0
Span Bias 11.9 8.6
Span Gas 12.0 8.8

Post-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

9.2 10.8
*No Correction

Q1_LWECO001_Opactiy_003783
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RUN SUMMARY

Number 3
Client: LWEC Project Number:
Location: L'Anse, Mi , Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
O; CO;
Method EPA 3A EPA 3A
Conc. Units % %

Time: 15:13 to 16:57
Run Averages
9.1 10.8

Pre-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 17:02

Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

91 10.9
*No Correction

Q1 _LWECO001_Opactiy_003784 Wm
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Client: LWEC
Location: L'Anse, M!
Source: ESP Out

RUN SUMMARY

Project Number:
Operator: FJS
Date: 24 Sep 2015

Number 4
Calibration 1
(o7} CO2
Method EPA 3A EPA 3A
Conc. Units % %
Time: 17:56 to 19:19
Run Averages
8.7 1.4
Pre-run Bias at 17:02
Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 19:36

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

Q1 _LWECO001_Opactiy_003785
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SOURCE ID: Boiler No. 1 CLIENT: L'Anse Warden Ele
DATE: 9/24/15 FACILITY: L'Anse, Mi ]
TEST CONDITION: RUN: 1 |
PM10-INPUT DATA FOR CALCULATIONS
| !
RUN 1
TEST PERICD 1126-1307
Y Meter Box y 1.0050
Delta H@ _iMeter Box Delta H@ 2.3615
VM Meter volume, ftA3 34300
co2 CO2 concentration, % 109
02 Oxygen concentration, % 92
Nozzle diameter, inches 0.173
A Stack Area, sq, ft.
Pb Barometric Pressure, inches Hg
Pg Static Pressure, inches H20
impinger water collected, g
Silica Gel collected, g
Total imp caich
Cp Pitot Coeff
Delta P Avg Sart Delta P, sari{inches H20)
Sample Time, min
Ts Average Stack Temp.deg F
Ts Average Stack Temp.deg R
Tm Meter temperature
Delta H Avg Delta H, inches H20
O2(wet) _ |Oxvgen concentration—-WET
Nitrogen{+ CO)} concentration A
Bws Fraction moisture content 0.130 |(Ex. 4% = 0.04)
Moisture percentage 13.007
Md Mole fraction of wet gas 0.870
Mwd Molecular Weight(Dry) 30.11
MW Molecuiar Weight(Wet) 28.54
Ps Absolute Stack Pressure 29.07 linHg
MwPs(Ts Intermediate Calc 0.993
Ts/MwPs Intermediate Calc 1.007,
(Vmstd) Standard Meter Volume, cu.ft 34,069
Qs Cyclone flowrate (actual), ¢fm 0.661
Us2.5 Viscosity of Stack gas 238.53 Imicropoise
Dn Nozzle diameter 0.173 linches
vn Nozzle Velocity 87.521 |ft/sec
R min. minimum R 0.711
R max. maximum R 1.258
V min minimum velocity 47.99 |ft/sec
V max maximum velocity 84.95 ift/sec
Delta p min. 0.5451in.H20
Delta p max. 1.707]in.H20
FRONT HALF ANALYTICAL DATA
Mass >PM 10 (front_half cyclone 10) >PM10, g (FHA1)
Mass PM 10 (cyclone 10 exit tube) <PM10, g (FHA2)
Mass (filter)<PM10, g
BACK HALF ANALYTICAL DATA |
H20 (inorganic) residue, g
MeCl (organic) residue, g
!

Q1_LWEC001_Opactiy_003786
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SOURCE ID: Boiler No. 1 CLIENT: L'Anse Warden
DATE: 9/24/15 FACILITY: L'Anse, Mi
TEST CONDITION: RUN: 2
PM10-INPUT DATA FOR CALCULATIONS
RUN- 2
TEST PERIOD  1448-1609
Y Meter Box y 1.0050
Delta H® |Meter Box Delta H@ 2.3615
VM Meter volume, fiA3 30.148
cO2 CO2 concentration, % _ 106
02 Oxygen concentration, % 93
Nozzle diameter, inches 0.173
A Stack Area, sq. ft. 39.000
Pb Barometric Pressure, inches Hg 29.74
Pg Static Pressure, inches H20 121
Impinger water collected, g 85
Silica Gel collected, g 179
Total imp catch 102.9
Cp Pitot Coeff 0.758
Delta P Avg Sqrt Delta P, sart(inches H20) 0.9004
Sample Time, min 80
Ts Average Stack Temp.deg F 371.93
Ts Average Stack Temp.deg R 831.93
Tm Meter temperature 77.64
Delta H Avg Delta H, inches H20 0.49
02(wet) Oxygen concentration-WET 8.0
Nitrogen(+ CO) concentration 80.1
Bws Fraction moisture content 0.141 |(Ex. 4% = 0.04)
Moisture percentage 14.066
Md Mole fraction of wet gas_ 0.859
Mwd Molecular Weight(Dry) 30.07
MW Molecular Weight(Wet) 28.37
Ps Absolute Stack Pressure 28.85 lin.Hg
MwPs/Ts Intermediate Calc 0.984
TsiMwPs Intermediate Calc 1.018
{(Vmstd) Standard Meter Volume, cu.ft 29.600
Qs Cyclone flowrate (actual), cfm 0.704
Us2.5 Viscosity of Stack gas 236.82 |micropoise
Dn Nozzle diameter 0.173 linches
Vn Nozzle Velocity 71.869 |ft/sec
R min. minimum R 0.717
R max. maximum R 1.254
V min minimum velocity 51.54 |ft/sec
V max maximum velocity 90.15 |ftisec
Delta p min. 0.6231in.H20
Delta p max. 1.904[in.H20
FRONT HALF ANALYTICAL DATA
Mass >PM 10 (front_half cyclone 10) >PM10, g (FHA1)
Mass PM 10 (cyclone 10 exit fube) <PM10, g (FHA2)
Mass (filter)<PM10, g 0.0045
BACK HALF ANALYTICAL DATA |
H20 (inorganic) residue, g 0.0052
MeCl (organic) residue, g <0.0010

Q1 _LWECO001_Opactiy_003787
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SOURCE ID: Boiler No. 1 CLIENT: L'Anse Warden |
DATE: 9/24/15 FACILITY: L'Anse, Mi
TEST CONDITION: RUN: 3

PM10-INPUT DATA FOR CALCULATIONS

i |

RUN l 3
TEST PERIOD 1752-1933
Y Meter Box y 1.0050
Delta H@ |[Meter Box Delta H@ 2.3615
VM Meter volume, fi*3 33.565
co2 CO2 concentration, % 115
02 Oxygen concentration, % 8.7 ]
Nozzle diameter, inches 0.173
A Stack Area, sq. ft. 39.000
Pb Baromeltric Pressure, inches Hg 2974
Pg Static Pressure, inches H20 123
Impinger water collected, g 94
Silica Gel collected, g 17.6
Total Imp catch 111.6
Cp Pitot Coeff 0.758
Delta P Avg Sart Delta P, sqri(inches H20) 0.9638
Sample Time, min 96
Ts Average Stack Temp.deg F 380.09
Ts Average Stack Temp.deg R 840.09
Tm Meter temperature 76.00
Delta H Avg Delta H, inches H20 0.49
O2(wet) Oxygen concentration—-WET 7.5
Nitrogen(+ CO) concentration 79.8
Bws Fraction moisture content 0.137 (Ex. 4% = 0.04)
Moisture percentage 13.715
Md Mole fraction of wet gas 0.863
MWd Molecular Weight{Dry) 30.19
MW Molecular Weight{Wet) 28.52
Ps Absolute Stack Pressure 28.84 |in.Hg
MwPs/Ts Intermediate Calc 0.979
Ts/MwPs Intermediate Calc 1.022
(Vmstd) Standard Meter Volume, cu.ft 33.056
Qs Cyclone flowrate (actual), cfm 0.659
Us2.5 Viscosity of Stack gas 238.64 micropoise
Dn Nozzie diameter 0.173 |inches
Vn Nozzle Velogity 67.299 |ft/sec
R min. minimum R 0.710
R max. maimum R 1.258
\ min minimum velocity 47.80 |ft/sec
V max maximum velocity 84.68 |ft/sec
Delta p min. 0.533|in.H20
Delta p max. 1.6721in.H20
FRONT HALF ANALYTICAL DATA

Mass >PM 10 {front_half cyclone 10) >PM10, g (FHAT)

Mass PM 10 (cyclone 10 exit tube) <PM10, g (FHA2)

Mass (filter)<PM10, g

[ 06050

BACK HALF ANALYTICAL DATA

H20 (inorganic) residue, g 0.0082
MeCl {organic) residue, g <0.0010

Q1_LWEC001_Opactiy_003788
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ISOKINETIC FIELD DATA SHEET EPA Method 201A/202 PM10 Page___ of ___
Client LWEC Stack Conditions Meter Box ID K Factor
W.O# Assumed Meter Box Y u»,»o f
Project ID LWEC % Moisture £ | Meter Box Del H Leak Checks Inmal Mid-Point Final
Mode/Source D Gas impinger Vol (ml) Probe ID / Length Sample Train (ft%) /
Samp. Loc. ID ouT Silica gel (g) Probe Material Leak Check @ (in Hg)
Run No 1D q C02, % by Vol Pitot / Thermocouple ID ~ Pitot good
Test Method ID TPM10 02, % by Vol Pitot Coefficient Orsat good A
Date ID 24SEP2015 Temperature (°F) ozzle ID Temp Check
Source/Location ~ ESP Outlet Meter Temp (°F) vg Nozzle Dia (in) Meter Box Temp
Sample Date 4 134 1] ? Static Press (in H,0) Area of Stack (f{2) A Reference Temp
Baro. Press (in Hg) 24.708 — Sample Time .o Pass/Fail (+/- 2°)
Operator QK _ Ambient Temp (°F) s 0 Total Traverse Pts 12 Temp Change Response *
SAMPLE K V| ORIFICE DRY GAS METER DGM FILTER |IMPINGER| SAMPLE COND
oot | e (min) C(l;;ggt nTnI::)E PRESESLL?RCE'T;eIta PRESSURE | READING () | _o hCk DM INLET) o pr | PROBE o oX TEMP | EXIT TEMP | TRAIN VAC LR | commenTs
NO. P (inH20) |DeltaH (in H20) TEMP (F) | TEMPCF) ) remp cry | TEVPCRL L (R CF) (in Hg) (;)"ég_gg':
T sag L3 Rk 12 = 3C¢ | Wa_| £7 25¢ 2571wl 1o 129
(1 ¢< 65 .11 44.4 25 315 ) 6B | ¢53 |75 | % L.y | 69
2 | 4.75 . 70 L4A (Vo 5~ 3%3 (4 754 262 | 5B | lo 76
+| (3.0 , 20 . .q A [O0.¢ Z7% 7358 25| 2835 57 [0 7 &
21 16.25 . 7o .44 2.7 | IR0 70 | 242 {2494 | sC¢ | 1o ga
2] 148 //’/g .78 A 16382 | 341 70 | 253 | 25 | 2 (O | €A
14, - — - = = | = - T
C_ 1123 L &0 ‘19 [ 4.4 377 70 | 7255 | w3 | £4 (O | 7/
(| 76.55 8o _HdA | 1as e | 378 921 2sy | 254 |5 | j.o | 90
N2 . 90 €A &7 | 274 72 | 252 1223 |59 | L.p 7©
| 334 CAD . yA 1977 74 2T | 245 | 252 g4 [ 0 [N
3| 370 - 19 A 0.9 2p0 2rl26% | 25| s | (o 70
3l %5 1210 4] 44 lo.o 3L 21 254 | 253 £ ¢4 (.6 | 70
B Tassz| 2l [ 49| jiz.4 [ 37¢E 7 | 255 | 259 55 | [D | A
LA .0 l. { 44 40 | S74 73 1254 | 264 | &4 | |.O 79
2 1si.98 /T 4 /154 276 73| 28¢ | Zg | 55 ) &
71894 y T HA 117 .G 37¢ 23 | 7259 | 2535 | S¢ /.6 7O
2104 (O YA TAN- 221 ' 23 | 2zt | 25¢ | £ /.5 A
>1¢9.5 1117% Lo Yo | Jz1 2 23l 74 | 3 | ZF% | 57 len | 710
1|23 |1t3% ) 4da_| 12%-% | 170 74 25y | 25¢ | 77 lo | €4
P I 775 1.0 . 44 125.4 271 24 242 | 28y P (.0 70
2] 8113 T .4 a [25 4 270 24 256 | Zsy | s & . 4
R TS 95| 1376 | 3ea 79 253 272 | sp | /o | 77
3 11175 z,\z - HA (28 .L 371 729 1?25 1159 | 54 .o /
72 4¢ 40 | /207 ) UA [ 1303137 7 oM [ I3 1253 [eo | Lo | 7%
£ Ang j}a P Avg Deita H Tﬁt?‘l{\/‘g%ngs Avg Ts Avg Tm Min/Max Min/Max | Max Temp | Max Vac Max Temp
WESTEEN - 21 20
mmmm Avg S%ﬂ %e!éa Avg Sqrt Del H |Comments: EPA 201A and 202 from 40CFR Part 60 App A
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ISOKINETIC FIELD DATA SHEET EPA Method 201A/202 - PM10 Page ___of

Client LWEC Stack Conditions Meter Box ID 23

. K Factor
W.0.# Assumed Meter Box Y 1 OOL
Project ID LWEC % Moisture ‘ . Meter Box Del H 23615 Leak Checks
Mode/Source iD Gas Impinger Vol (ml) Probe iD / Length ZQE i ; ; Sample Train (f%)
Samp. Loc. ID ouT Silica gel (g) Probe Material __ Bowo Leak Check @ (in Hg)
Run No.ID 2 €02, % by Vol 9, {;Pitot / Thermocouple ID L gal ' __ Pitotgood
Test Method D TPM10 02, % by Vol = Pitot Coefficient -8+ .75% Orsat good
Date ID 24SEP2015 Temperature (°F) ozzle ID ; Temp Check
Source/Location . ESP Oullet Meter Temp (°F) vg Nozzle Dia (in) - 17 > Meter Box Temp
Sample Date . — 07 "{1 (5 Static Press (in H,0) Area of Stack (ft9) SA O Reference Temp
Baro. Press (inHg) 3 & - A T4 Sample Time 173 Pass/Fait (+/- 2°)
Qperator . Ambient Temp (°F) Total Traverse Pts %4 Temp Change Response *

[ %5 .S 7 AR ; .
| P ya 137, 1 oy 5 [ 7 | Zo | 253 ¢ | 1O 77
z| 1% kol L [%% 7 371 ¢ ez | 254 63 .0 | 72
1] 195 +pi1.2 [N 271 76 258”252 | Y Nz 7T
I | 22 .55 e LIk 37c 57 1253 |52 | 64 | I p 77
Jlesg [7572 : 9% Ha 1145 371 77 254 | 25¢ | g4 | [0 | 72
1| 79 i1514 XS 94 T IHH L 2 77 252 | 69 3 /.6 7 T
b i S8 LBl cHa | ife. 5 =64 77 25t [ Z5Z [ ¢4 & | 73
ARL .85 an  |jdg.2 | 274 7% | 224 | 2%6 | ¢s | ].O | 7T
U D5 85 AA__|lats B> 370 7R | 25z |25y | &5 | /[ C | 67
21 4qt33 . .70 HA 1144.7% | Z¥» 7% et z5¢ | & 4l o | 72
2| Hbe 15 41 i) YA 750 | 277 78 28y | CSe | 4 | )O val
e [ S 1 544 S0 ) s | 365 78 26351 €55 | 653 Lo 71
1] $3.25 355 L4A 15 > 3741 79 | 433 | 251 | 64 1.0 70
AR 24 5¢ HA [ )s2-94 | 374 74| 253 | 253 | ey 1O | &9
b 1 587 63 .99 154 .~ 318 74 | 284 | 2£2 ] 63 / < R
T e [ V322 .02 944 1251 276 » 79 |25 | 25¢(| €% o | 64
1| 4.8 (B35 'SP 1A [$T.1 279 ZA_ |75 [ 252 C 4 o | 70
L 06 .S 5% 14 l?.o 373 74 | 252 15% ¢ Y lo | 7©
| La1s .75 4A_115%.3% | Bpa 74 |25 lasd Y | (o | 20
7153 - .75 4e (0. v | 371 7Aa | tio 52| ol o) 77
3 .74 -2 JBT -“({\ 3/ .0 T4 B 7% 70\ 75‘ =7 r (;b i o 75
1T o,0 |71609q 22 L ET ) TH 280 | 284 | @\ (O >4
13 481
Avg Sqrt Delta P Avg Deita H Total !o"!rme Avg Ts Avg Tm Min/Max Min/Max | Max Temp | Max Vac Max Temp
m Avg Sart DelH Com%éiients: EPA 201A and 202 from 40CFR Part 60 App A
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2,
S

ISOKINETIC FIELD DATA SHEET ' EPA Méthod 201A/2§2 - PM10 Page ___of

Client LWEC Stack Conditions Meter Box ID . Z K Fact
W.O0# . Meter Box Y . 065 actor
Project ID LWEC % Moisture ' Meter Box Del H EXAE4 Leak Checks Initial
Mode/Source ID Gas Impinger Vol (M) Probe ID / Length Pg‘i’s { ~ Sample Train (ft%) v | @ @/ |
Samp. Loc. ID ouT Silica gel (@) Probe Material . Boro Leak Check @ (in Hg) /

Run No.iD 3 C0O2, % by Vol Pitot / Thermocouple ID Sl . Pitot good

Test Method ID TPM10 02, % by Vol _ Pitot Coefficient : -84 75% Orsat good a0
Date ID 24SEP2015 Temperature (°F) : ' Nozzle ID . Temp Check

Source/Location ESP Oufiet Meter Temp (°F) g Nozzle Dia (in) 473 Meter Box Temp

Sample Date AlZ —V-[ 7 7 ./7 Static Press (in H,0) Area of Stack (ff%). g L Reference Temp

Baro. Press (in Hg) AT Sample Time Pass/Fail (+/- 2°)

Operator Ambient Temp (°F) Total Traverse Pts { ’L Temp Change Response “

0 (5 -
1| 328 . 0.7 2.5 /.0
| | 6.50 (675 Z% | 252 6Z | (o | 7T
21 lo0 70 i | /eB.a |28 /¢ e | 25y 64 /. 72
T | (3.8 V) LHq | [70.0 x % 24 | 215L] ¢5 /.6 171
2| [e78 .67 RSNy AR 3 2 133 | 2394 | 65 | /O 71
(s 2 | 200 | 187 C7 s |72. 7 ISZ- 76 257 | 254 | L6 /.0 7Z-
Lcl | 235 [ 11T .25 & 172 4 S7Z 70 | 25¢ |22= | L5 | [ O 71
[T 219 25 ¥ | 174.¢ |37 FC | 2cz |25 | ¢ | o | 7O
7 %5 .89 ca 175 .1 382~ 26 | 25¢ | 25% | &5 | r.o A
LSS 98 K 176.4 X ‘ 76 | 252 zsq4 ] 5| 10 | €A
3| %7.3 e fA 1783 204 TC | 259 | zs2]| Ce lo 1 &
CRIT (853 Lo 41| ]79485 | 734 ¢ 234 | 253 | {6 Jo | 76
[} I 1 94.F | 1238 .7 ¢ LHA (1826 .7 270 | 6 265 e | 74 /.0 7 &
[ | 986.S A Yo /B2 © | 378 | 76 el |l | ¢xZ | 7o | 74
RS [ Y4 | 1487 | 28| 7 1321 12751 ¢ | (& | 70
z {7.{, [l HA_(1gsT [ FB ] 76 259 | z72¢% | 1o | 7]
R EA! 1 4A 1186.9 38 7C [zed [ e=zled | | 72
3 |70 |905 L Ha 1i%%.6 1585 7¢C 1252 254 | 6¢C .o | 72
N EKGTEV T 1,i qa i3 .9 266 7 1254 1653 | ¢5—| fo |71
7050 I | 4L 1taNL.g | oS | 7C |25y |*432 | 64 [0 |72
1 | 8150 [ - Y6 11934 29 o V76 (254 |28 é‘r 6 | 72
~ | 8656 I3 KR MS’.% 230 \ 176 1241 [Ty T | o | 71
3 q1 18 (.o 44 1 Jq7. 28 \ 7¢ st | Ttsa (X [iRe)] yig s
2 | 16 /933 (.6 4% 1098365 | el 17 254 12T ]| &4 .G | 71
Avg Sgrt Delta P Avg Delta H Total Volume Avg Ts AvgTm Min/Max Min/Max | MaxTemp | MaxVac Max Temp
Aucss | S4a | 23565 | 374 Z4A | {
W@m Q6 ¢ | AveSartDelH fcomments: EPA 201A and 202 from 40CFR Part 60 App A
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SAMPLE RECOVERY FIELD DATA

Client LWEC

EPA Method 201A/202 - PM10
W.O. #

Location/Plant L'Anse, M|

Source & Location

ESP Outiet

Sample Date Qd%? /5

Recovery Date m T
—

7 RunNo. 4" /
T g .
“« ; & Sample I.D. LWEC - Gas - OUT - 1 - TPM10 Analyst FS Filter Number  /./¢
;k (k Impinger ”
7 2/ 1 2 3 4 5 6
_//%J) Contents Empty Empty Di H20 , 
g , B ! ”
/ //’\ Final | Z0) | R g |3 =2 P4
- Y y
70+ Initial O o 100 0 200 300
% Gain | /6 | A | <5 o 157 1722 gl
"7 Impinger Color é/z v Labeled? ,/
Silica Gel Condition > Sealed? /
Run No. 2 Sample Date ?{/{22 /_5 Recovery Date fé :ZZ/Z i
“‘?C’ Sample I.D. LWEC - Gas - OUT - 2 - TPM10 Analyst FS Filter Number éﬁé
C/ Impinger
é f 1 . 2 3 4 5 6 Imp. Total 8 Total
: Contents Empty Empty Di H20 Silica Gel
(L0 . :
o Final | §% D 9% 25
~ Initial < o 100 0 200 300
it - - - il " .
é/f Gan | 5% ©ol-9 & V77 DA G
/75¢7 | impinger Golor cleqs Labeled? — :
Silica Gel Condition 6/ L Sealed? - )
£EL — 7 7
Run No. 3 Sample Date 7 }Z /7l Recovery Date /—Bré%‘
Sample I.D. LWEC -Gas - OUT - 3- TPM10 Analyst FS . Fiiter Number Jd 7
Impinger <
1 2 3 4 5 6 Imp.Total
\/\;?, Contents Empty Empty Di H20
%/_I// . &
|/ Final &ref 2 y=x
5> Z
; Initial d ‘ 100 0 200 300
,L’O;M Gain | ¢ </ o & 94 | /76
’ .D(r ; Impinger Color / { Z;K Labeled? v
A ) y ~ N
Silica Gel Condition @vad’\ Sealed?

Check COC for Sample iDs of Media Blanks
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RUN SUMMARY

Number 2
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
0: CO2
Method EPA 3A EPA 3A
Conc. Units % %

Time: 11:26 to 13:07
Run Averages
9.1 10.7

Pre-run Bias at 09:45

Zero Bias 0.0 0.0
Span Bias 11.9 8.6
Span Gas 12.0 8.8

Post-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

9.2 10.9
*No Correction
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RUN SUMMARY

Number 3
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
02 CO:
Method EPA 3A EPA 3A
Conc. Units % %

Time: 14:48 to 16:09
Run Averages
9.3 10.5

Pre-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 17:02

Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

9.3 10.6
*No Correction
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RUN SUMMARY

Number 4
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
o)) CO:
Method EPA 3A EPA 3A
Conc. Units % %

Time: 17:52 to 19:33
Run Averages
8.7 11.3

Pre-run Bias at 17:02

Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 19:36

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

8.7 11.5
*No Correction
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Test Data
Run number
Date
Time period
Operator

Inputs For Cales.
Sq. rt. delta P
Delta H
Stack temp. (deg.F)
Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H20 imp. (ml)
Weight change sil. gel (g)
% CO2
% 02
%N
Area of stack (sq.ft.)
Sample time (min.)
Static pressure (in.H20)
Nozzle dia. (in.)
Meter box cal.
Dry gas meter DH@
Cp of pitot tube
Traverse Points

Laboratory Report Data
Lead, ug
Site Blank Lead, ug

Total Lead, ug

Q1_LWEC001_Opactiy_003796
11/ 18/ 201512: 50 PM

L'Anse Warden Electric Company
Boiler No. 1
EPA Method 12 (Lead) Test Data Inputs

1 2
09/23/15 09/23/15
1513-1623 1657-1808

TB TB
091318 0.89806
1.35500 1.56583

369.8 370.4
73.9 75.5
35.908 37.180
29.58 29.58
125 122
8.8 8.6
10.7 11.0
92 9.1
80.1 79.9
39.000 39.000
60 60
-12.60 -12.60
0.235 0.235
1.0017 1.0017
2.1714 2.1714
0.84 0.84
12 12
15.900 9.600
<0.200 <0.200
15.90 9.60

3
09/24/15
0828-0940
SR

0.93259
1.63458
369.3
65.2
44.056
29.78
131
8.6
11.1
9.1
79.8
39.000
72
-12.40
0.235
1,0017
2.1714
0.84
12

5.300
<0.200

5.30

ESP QUT Mi2a .xls



B
ISOKINETIC FIELD DATA SHEET

EPA Method 12 - Lead

Page‘;l___ of __l___

Client LWEG Stack Conditions Meter Box ID K Factor ‘ (a
W.0# Assumed | Actual MeterBox Y
Project ID LWEC % Moisture Meter Box Del H Leak Checks lnmal de Pomt Final
Mode/Source ID -~ Gas impinger Vol (ml) Probe iD / Length Sampie Train (ft%) ¥ ‘ oy
Samp. Loc. ID STK Silica gel (g) Probe Material . Leak Check @ (in Hg)
Run No.ID 1 CO02, % by Vol Pitot / Thermocouple 1D 5 Pitot good
Test Method ID M12 02, % by Vol Pitot Coefficient . Orsat good
Date ID 23SEP2015 Temperature (°F) Nozzle ID . gﬁ: 335  Temp Check
Source/Location ESP  Stack Meter Temp (°F) g Avg Nozzle Dia (in) ) % . 235 Meter Box Temp
Sample Date ‘7/,13 1T Static Press (in H,0)  « 44 Area of Stack (ftz) e Reference Temp
Baro. Press (in Hg) &‘\ 58 Sample Time 6O Pass/Fail (+/- 2°) =
Operator 1s Ambient Temp (°F) Total Traverse Pts {1l Temp Change Response .
8 & Sl ag i £ P S i . Bt . i GER
B & B ¥ & i Rl . B
{0 0 0 & o \
o 1503 02.92
L 5 69 Lio ¥723.6  |369 N 7y 2SO | 2S¢ | ST Z:0
Z | s0 79 126 g7 |1 376 79 125/ | 250 |54 2.0
1 1 s5  |{53% . B2 1.3/ 179.04i | 3279 74 RIZ | 249 | 56 z.0
o 1530 479. o4l
p 1| s Y 99 45l g 36 ¢ 255 | asz | I8 7.0
2z /o A 39 9%4.1 360 74 250 | 2494 | 5C L2
3| A8 Nele Lok 456.56S | 377 73 249 | 299 |55 2.0
o 1549 87 o1l
A 115 K73 [.$5 4% .3 364 73 A5y [ 7¢3 |S¥ 2.0
2o . 12 173 Hg3, 6 GG 73 zsz | zss |57 3.0
3 LS icoqd 1.0 Gf 19259 | 325 74 PSe | 75/ |S§ ey
o [6o% 456. 756
b 15 %4 [.23  1S90.2 267 74 1259 1as: e 1z,
2 |je LO 16| s63. 1364 7S as3 |Zsa |Gd | zo
3 145 (623 Lo LGl SO0 .48 | 37S — | 75 257 | ISo & 2.0
Avg Sqrt Delta R ’f AvgDel Vl Total Volume i/]  Avg Ts V/ vg T L/ MinMax. | MinMax | MaxTemp | MaxVac | Max Temp
WEST SN i2b V| [(B32Y) 38acE s ds| 73N AT e | Lo | S0 |

TR

s

Q1 LWEC001_Opactiy_003797

Comments:

EPA Method 8 from 40CFR Appendix A
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ISOKINETIC FIELD DATA SHEET EPA Method 12 - Lead page { o |
. Client LWEC Stack Conditions Meter Box ID :
W.O# - Assumed Meter Box Y [f\/ L ;(b K Factor i (i
Project ID LWEC % Moisture , . Meter Box Def H Leak Checks Initial ___ Mld Pomt ___Final
Mode/Source ID Gas Impinger Vol (mil) Probe ID / Length Sample Train (ft%) Y. 5 1 L e0
Samp. Loc. ID STK * Silica gel (g) Probe Material Leak Check @ (in Hg)
Run No.ID 2 CO2, % by Vol Pitot / Thermocouple 1D Pitot good
Test Method ID M12 02, % by Vol Pitot Coefficient Orsat good ) v , ), ,
Date ID 23SEP2015 Temperature (°F) ozzle ID Temp Check Pre-Test Set Post- Test Set
Source/Location ESP  Stack Meter Temp:(°F) | Avg Nozzle Dia (in) Meter Box Temp , ’
Sample Date Wswtic Press (in H,0) Area of Stack (ft%) Reference Temp I
Baro. Press (in Hg) T4.55 Sample Time Pass/Fail (+- 2°) 7 2 a5 | Fall
Operator . . Ambient Temp (°F) Total Traverse Pts Temp Change Response”__ % fecd | n P
Py o Py . s
5 x% E '*"“‘&x “ f B & ERA “f; A B v i 5
» v § O E D .
0 1657
A | 5 Lo i.9 So5.9 3cy A 75 25/ 25 (ei 3@
1| iQ 1.2 2.29 |53, 372 75 25 | sz | 5T 3.5
1] s 17 g 2.09__|€i7030 | 37% 75 _|Rsz | oso |5z [ 3.0
o (716 Sr7.030
6 1 | S .94 .79 J20. 7 3L 25 lage 150 |sF 3.0
¢ | lo %3 1. G2 $24.] 375 7S 252 | 289 | 53 3.0
I IAY 1731 97 . .75 F27 275 1374 75 20 250 Fz. 3.0
o i739 S2 7.4 7y
¢ ils i I.35 S30. 4 36/ 7€ 57 s |55 2.5
z|/0 72 (.37 £32. 9 366 76 1353 | Jdse |59 ENCE
3145 750 75 [-93 535 75/ 1377 26 as0 2850 | Sz, | &S
o 1751 F— 53575 :
[ 256 j. ! §3%. 4 363 76 260 250 S> 2.9
i 1/o .53 .o St J 3GE 76 59 5o |55 29
3146 150% S L/ S593.945 | 383 o 76 | 25; a0 35S 2.0
Avg Sart Delta P4~ AvgDeltaH | Total Volyme Avg Ts ¥ Avg T " A" Min/Max Min/Max | Max Tem ax Max Tem
WEST 2N Tabe 113050 | X7 8V | Swte] 955 | |amme CU | BT [
TR, .. 1.~ | Avg Sart DebH ;|eGmments: . EPA Method 8 from 40CFR A| endix A '
v ¥ ]»_'Z’L///’[”e pp 43%




ISOKINETIC IZIELD DATA SHEET Method _ Mebhod 1 & - 1£ad page_L ot~
Cient gl Stack Conditions Meter Box ID E L Jf
W.0.# ; Assumed Actual  MeterBox ¥ : if)‘f@(}z,% K Factor/“, 87
Project ID Lis &L % Moisture /  Meter Box Def H 1.7} Leak Checks Initial Mid-Point Final
Mode/Source ID b 5 impinger Vol (mf) __Probe 1D/ Length mﬁ:{%mp!e Train (ft%) > L 1 e
Samp. Loc, ID ST Silica ge! (g) Probe Material Leak Check @ (in Hg) = ;
Run No.ID % €02, % by Vol i pitot / Thermocouple 1D 2 ZZ: i , Pitat good & < no
Test Method ID M 02, % by Vol Pitot Coefficient Orsat good /\}ﬁfi a5 trig™ y o
Date ID A-CH-(8 Temperature (°F) g zzle ID - Temp Check Pre-Test Set Post-Test Set
Source/Location ¢ 5f e P& Meter Temp (°F) y | Avg Nozzle Dia (in) . 238 Meter Box Temp : , a ' 3
Sample Date H-Tq - Static Press (in H,0) - iﬂ Ao 4 Area of Stack (ft) ER Reference Temp O, - il
Baro. Press (in Hg) y) % 75 : Sample Time j”v Pass/Fail (+- 2°) Pags [ Fal 2 g5 | Fail
Operator g Ambient Temp (°F) j 4{ ‘ Total Traverse Pts j Temp Change Response 7 ; ds /g ved [ no
o] 5 Z@ e L VE . .
i 5 Vi, 0 L Q7 4.\ “hL | A <P Z5 252 | 37§ Z .
W ; b t-{ .04 |58 267 S |25 94 1 S0 | 3.0
14 A [o . B1 S40.T 210 8 | 7250 | 252|350 | tg
1 'z 1] .04 155¢.4 | 264 154 17257 | 2\ | £ |38
3 15 [\ 2,04 |S54. & 1973 5 241 2551 51 30
. 19 1oo46 1. Zo9 | 354,595 50 e | 752 zsl | 53 | 2.6
T8 | opH6 i SEL 21> ~ , _
h oLt 2 ’ (A0 [ 6 |58 8% Fo4 Cz 755 Zs2| Sy |25
1 & AT | 1 7% 150 T | 36C C3 755 |z ([ €9 | 2.5
4 ! AL 6t |5 (25 | 564 ¢S |2 | z5U| 55 |25
el 2 ‘B e A e | 4L L3 | =sal 23else | 75
% (s [ 0 L%t 1665 [ | 7% ey |21 | 251 | s& | Z.C
OFl 1€ [&vH [.o .87 | 5el.tqy 375 ps | 244l 250 | s¢ | 20
) 40y ' 5¢7.649 . ,
[ 1 2 ‘ &0 20 1564.0 | 36L C7 lzz5 | 227 £7 | Z 2
A A X [ 40 (8§70 .8 | 246 L | 258 (252 67 | 27 &
_Zz1i 9 /BT .53 ERAC ¢ % | 7251 | 250 | 7 12 &
2% 1 I X [ 52 | SNu, U367 43 947 | Mg ] €Al 7.¢
g E O Y1 1Cg | < Yla0 a | 7¢ V7894 8§77 172, ¢
2 18 [92% [ p¢¢ | [.Tg | 5735 7270 71280 9S00 2.2
Avg Sart Detta P Y . Avg Delta i Total Volume 4 AvgTs |25 9% “,vAv . T B , Min/iMax Min/Max | Max Temp |  Max Vac Max Temp
GEISETY Y 4T o | 268" [ L8 E— (Re s | TR Ko
g Avg Sart Del H _1g€mments: ia.z5v v
WESTIC N Sy i e T
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ISOKINETIC E‘ IELD DATA SHEET Method {7 ( fL‘LOQ page_ ot &
Client LW ,tQ/ ; Operator kbﬁi’[ g}g’

Source s 1 ISeil ¢ runno 2

Sample Loc. Date K Factor

N S o

o .
L 2 1 638 070 | i,3( | 520/ AA 1720
L1 © 60 | B[ | G9% Y
T 1Y 0.6¢ L2 | 323, i
«| {1 0.8 i | S3e. 1L
eI _ Xals) 121 <A 5 12
51 (g 1omHe ovie | Uhe | srgw 17

Av%Sgn D‘e!lg P

Avg Delta H
T LY AN

Total Volume

Avg Ts

Avg Tm

Min/Max

Min/Max

Max Temp

Max Vac

Max Temp

SO 42

Q1_LWEC001_Opactiy_003800
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Comments:




SAMPLE RECOVERY FIELD DATA

EPA Method 12 - Lead

Client LWEC W.O. #
Location/Plant L'Anse MI Source & Location ESP Stack
£, > R oy P
Run No. 1 Sample Date ZZZ 5125 Recovery Date fZZ Z?//5
Sample I.D. LWEC - Gas - STK-1-M12- Analyst ﬁ Filter Number AR
Impinger
1 2 3 4 5 6 7 imp.Total 8 Total
Contents 0.1HNO3 0.1HNO3 Empty Silica Gel
Final %0 140 S 385
Initial 100 100 G 300
‘Gain g0 4 S izs A 8.8
Impinger Color Clg‘;/ Labeled? \
Silica Gel Condition sty i Sealed? v
Run No. 2 Sample Date ﬂ Z)/ g Recovery Date 7{15/ (5]
Sample I.D. LWEC - Gas - STK-2-M12- Analyst Y4 Filter Number _///i%
Impinger
1 2 3 4 5 6 7 | Imp.Total 8
Contents 0.1HNO3 0.1HNO3 Empty Silica Gel
Final | Qod | I 6 86
Initial 100 100 4 300 |
Gain | 10Y iz & 123 < g&””
Impinger Color & ]&/ Labeled? ~ s
Silica Gel Condition W?j‘// ﬁL@, Sealed?
Run No. 3 Sample Date zzzZ/f Recovery Date Zz 4{/ g!
Sample I.D. LWEC - Gas - STK-3-M12 - Analyst 7/ Filter Number —
Impinger
1 2 3 4 5 6 7
Contents | 0.1HNO3 | 0.1HNO3 Empty
Final | 205G | /A3 6
Initial 100 100 2
Gain 1w/ A %7 S »
| —
Impinger Color /"[3(,/ Labeled? / P
Sealed? e

silica Gel Conditon 45 H/'y /f/c«f
' /

Check COC for Samplie IDs of Media Blanks

Q1_LWEC001_Opactiy_003801




Source Gas Analysis Data Sheet - Modified Method 3/3A

Client

e

Analyst e ) j
+ e
Location/Plant %A/ & [ Date % 3// §
souce LS/ Qc‘of‘ Analyzer Make & Model S et g o G5/
=
W.O. Number
Calibration
Calibration Gas  Calibration Gas Analyzer Analyzer
Analysis Value Value Response Response
Number Span O, (%) CO, (%) O, (%) CO, (%)
1 Zero J o) O/ o.C
2 Mid e, g : '
3 High 2 G A
Average
. Analyzer Analyzer
Run Response Response
Number  Analysis Time 0, (%) CO; (%)
|80 | Z .7
2 | /25 7 /LG
3
Average
Analyzer Analyzer
Run Response Response
Number  Analysis Time 0O, (%) CO; (%)
1
2
3
Average
Span Cylinder ID
Mid e 335 ‘/‘//é
High e YRl
WESTEN
L W55 UGN
**Report all values to the nearest 0.1 percent
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RUN SUMMARY

Number 1
Client: LWEC Project Number:
Location: L'Anse, MI Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
02 CO:2
Method EPA 3A EPA 3A
Conc. Units % %
Time: 08:28 to 09:40
Run Averages
9.1 10.9
Pre-run Bias at 07:45
Zero Bias 0.0 0.0
Span Bias 12.1 8.6
Span Gas 12.0 8.8

Post-run Bias at 09:45

Zero Bias 0.0 0.0
Span Bias 11.9 8.6
Span Gas 12.0 8.8

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

9.1 11.1
*No Correction

Q1_LWEC001_Opactiy_003803
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METHODS AND ANALYZERS

Project Number:
Operator: FJS
Date: 24 Sep 2015

Client: LWEC
Location: L'Anse, MI
Source: ESP Qut

File: C:\DATA\LWEC\LWEC 092415.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 0}
Method EPA 3A, Using Bias

Analyzer Make, Model & Serial No.

Servomex 4900

Full-Scale Output, mv 10000

Analyzer Range, % 25.0

Span Concentration, % 21.6
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, % 16.6
Channel 4

Analyte NO«x

Method EPA 7E, Using Bias

Analyzer Make, Model & Serial No. Thermo 42i

Full-Scale Output, mv 10000

Analyzer Range, ppm 500

Span Concentration, ppm 433
Channel 5

Analyte SO:

Method EPA 6C, Using Bias

Analyzer Make, Model & Serial No. Ametek 9000

Full-Scale Output, mv 5000

Analyzer Range, ppm 500

Span Concentration, ppm 451
Channel 6

Analyte THC

Method EPA 20, Using Bias

Analyzer Make, Model & Serial No. JUM3-300A

Full-Scale Output, mv 10000

Analyzer Range, ppm 55.0

Span Concentration, ppm 55.0

Q1_LWECO001_Opactiy_003804
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CALIBRATION DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Date: 24 Sep 2015

Start Time; 07:45

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

Calibration Standards

% Cylinder ID
12.0 CC333446
21.6 CC452229
Calibration Results
Zero 18 mv
Span, 21.6 % 8205 mv
Curve Coefficients
Slope Intercept
378.2 18
CO2

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

Calibration Standards

% Cylinder ID
8.8 CC333446
16.6 CC452229
Calibration Results
Zero 24 mv
Span, 16.6 % 8375 mv
Curve Coefficients
Slope Intercept
502.2 24

Q1_LWECO001_Opactiy_003805 m
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CALIBRATION DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Date: 24 Sep 2015

Start Time: 07:45

NO«x
Method: EPA7E
Calibration Type: Linear Zero and High Span

Calibration Standards

ppm Cylinder ID
253 CC352229
433 CC137964
Calibration Results
Zero 27 mv
Span, 433 ppm 8679 mv
Curve Coefficients
Slope Intercept
20.00 27
SO;

Method: EPAG6C
Calibration Type: Linear Zero and High Span

Calibration Standards

ppm Cylinder ID
252 CC366152
451 CC409079
Calibration Results
Zero 4 mv
Span, 451 ppm 4526 mv
Curve Coefficients
Slope Intercept
10.02 4

Q1_LWECO001_Opactiy_003806 W
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CALIBRATION DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Date: 24 Sep 2015

Start Time: 07:45

THC
Method: EPA 20
Calibration Type: Linear Zero and High Span

Calibration Standards

ppm Cylinder ID
15.3 CC308182
25.4 CC452183
45.2 XC03100B
Calibration Results
Zero 1 mv
Span, 45.2 ppm 4516 mv
Curve Coefficients
Slope intercept
99.85 1

Q1_LWECO001_Opactiy_003807 w-% I
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Client: LWEC
Location: L'Anse, Mi
Source: ESP Out

Number 1

Calibration 1

CALIBRATION ERROR DATA

Project Number:
~Operator: FJS
Date: 24 Sep 2015

Start Time; 07:45

(07}
Method: EPA 3A
Span Conc. 21.6 %

Slope 378.2 Intercept 18.0

Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
12.0 12.1 0.1 0.5 Pass
216 21.6 0.0 0.0 Pass

CO:2
Method: EPA 3A
Span Conc. 16.6 %

Slope 502.2 Intercept 24.0

Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
8.8 8.6 -0.2 -1.2 Pass
16.6 16.6 0.0 0.0 Pass

NOy
Method: EPAT7E
Span Conc. 433 ppm

Slope 20.00 Intercept 27

Standard Result Difference Error
ppm ppm ppm % Status
Zero 0 0 0.0 Pass
253 254 1 0.2 Pass
433 433 0 0.0 Pass

Q1_LWEC001_Opactiy_003808
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Client: LWEC
Location: L'Anse, Ml
Source: ESP Out

CALIBRATION ERROR DATA

Number 1

Calibration 1

Project Number:
Operator: FJS
Date: 24 Sep 2015

Start Time: 07:45

SO
Method: EPA6C
Span Conc. 451 ppm

Slope 10.02 Intercept 4
Standard Result Difference Error
ppm ppm ppm % Status
Zero 0 0 0.0 Pass
252 252 0 0.0 Pass
451 451 0 0.0 Pass
THC
Method: EPA 20
Span Conc. 55.0 ppm
Slope 99.85 Intercept 1.0
Standard Result Difference Error
ppm ppm ppm % Status
Zero 0.0 0.0 0.0 Pass
15.3 15.3 0.0 0.0 Pass
254 25.4 0.0 0.0 Pass
452 452 0.0 0.0 Pass

Q1_LWECO001_Opactiy_003809
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Client: LWEC
Location: L'Anse, Ml
Source: ESP Out

BIAS
Number 1

Calibration 1

Project Number:
Operator: FJS
Date: 24 Sep 2015

Start Time: 07:45

02
Method: EPA 3A
Span Conc. 21.6 %

Bias Results

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 12.1 0.0 0.0 Pass
CO:
Method: EPA 3A
Span Conc. 16.6 %
: Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 Pass
NOx
Method: EPA7E
Span Conc. 433 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 0 0 0.0 Pass
Span 254 253 -1 -0.2 Pass
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Client: LWEC
Location: L'Anse, Mi
Source: ESP Out

BIAS

Number 1

Calibration 1

Project Number:

Operator: FJS

Date: 24 Sep 2015

Start Time: 07:45

SO
Method: EPAG6C
Span Conc. 451 ppm

Bias Results

Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 0 0 0.0 Pass
Span 252 245 -7 -1.6 Pass
THC
Method: EPA 20
Span Conc. 55.0 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0.0 04 04 0.7 Pass
Span 254 25.5 0.1 0.2 Pass

Q1 _LWECO001_Opactiy_003811
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RUN DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

' 0O: CO: NOyx SO: THC

Time % % ppm  ppm  ppm
Start Strat Check
Response Time 94 sec
Start Run 3 M12
Strat Point 2
08:29 9.2 10.8 104 136 4.2
08:30 9.1 11.0 104 123 1.2
08:31 9.3 10.7 104 130 1.1
08:32 9.2 10.8 105 128 1.3
08:33 9.3 10.7 103 133 1.2
08:34 9.3 10.7 105 126 1.1
08:35 9.2 10.8 106 134 1.2
08:36 9.3 10.8 106 128 1.2
08:37 9.3 10.7 107 131 1.0
Point 1
08:38 9.4 10.7 107 121 1.0
08:39 9.2 10.7 104 128 1.7
08:40 9.1 11.0 104 120 1.2
08:41 9.0 10.9 105 127 1.0
08:42 9.1 11.0 108 126 1.0
08:43 9.4 10.6 108 133 1.0
08:44 9.2 10.8 107 131 1.0
08:45 9.1 10.8 105 138 1.3
08:46 9.2 10.9 106 126 0.9
Point 3

08:47 9.1 10.9 105 131 14
08:48 9.0 11.2 104 126 0.9
08:49 9.2 10.7 105 132 0.9
08:50 9.0 11.0 104 128 0.8 heck
08:51 9.4 10.6 104 135 12 gmuear
08:52 9.2 10.9 104 133 1.0 ¥ /
08:53 9.1 10.9 105 146 1.7 ASS
08:54 9.2 10.8 104 141 1.2 (
08:55 9.1 10.8 103 151 1.9
08:56 9.1 11.0 105 144 1.0
08:57 9.4 10.6 106 146 0.9
08:58 9.0 11.0 106 146 1.0
08:59 9.2 10.7 106 149 1.0
09:00 9.1 10.9 107 148 0.8
09:01 9.1 10.8 107 152 1.2
09:02 8.9 11.1 107 153 1.0
09:03 9.3 10.6 107 151 0.8
09:04 9.1 10.9 106 158 0.8

Q1_LWECO001_Opactiy_003812
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RUN DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

: 02 CO: NO« SO: THC
Time % % ppm  ppm  ppm
09:05 9.0 10.8 109 168 0.7
09:06 9.4 10.5 108 168 0.9
09:07 9.3 10.6 109 171 1.1
09:08 9.0 11.0 109 179 0.8
09:09 9.1 10.8 109 173 0.8
09:10 9.0 11.0 108 178 0.7
09:11 9.2 10.6 107 165 1.2
09:12 9.0 11.0 106 174 0.9
09:13 9.2 10.7 107 164 0.8
09:14 9.1 10.8 107 177 0.8
09:15 9.1 10.7 106 163 0.9
09:16 8.9 11.1 105 172 0.9
09:17 9.2 10.7 104 151 0.9
09:18 9.0 11.0 105 164 1.2
09:19 9.1 10.8 105 152 1.3
09:20 9.0 11.0 104 167 1.5
09:21 9.1 10.8 105 165 0.6
09:22 8.9 11.1 107 171 0.8
09:23 9.2 10.8 109 151 0.6
09:24 8.7 11.3 108 172 3.2
09:25 9.0 11.0 108 146 0.6
09:26 8.9 11.2 107 158 0.7
09:27 9.1 10.9 107 135 1.3
09:28 8.8 11.2 104 147 2.1
09:29 8.8 11.2 105 137 1.4
09:30 8.9 11.1 106 150 1.6
09:31 9.2 10.7 107 132 0.6
09:32 9.0 11.1 105 147 1.3
09:33 9.2 10.9 105 127 0.6
09:34 8.8 11.2 103 142 2.0
09:35 9.0 11.1 104 126 1.1
09:36 8.8 11.3 103 135 1.9
09:37 8.9 11.2 100 118 2.3
09:38 8.8 11.2 100 128 1.3
09:39 8.9 11.2 102 118 0.9
09:40 8.9 11.1 101 131 1.1
Avgs 9.1 10.9 106 144 1.2
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RUN SUMMARY

Number 1
Client. LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
02 CO: NOx SO2 THC
Method EPA 3A EPA 3A EPAT7E EPA6C EPA 20
Conc. Units % % ppm ppm ppm
Time: 08:28 to 09:40
Run Averages
9.1 10.9 106 144 1.2
Pre-run Bias at 07:45
Zero Bias 0.0 0.0 0 0 0.4
Span Bias 12.1 8.6 253 245 255
Span Gas 12.0 8.8 253 252 254
Post-run Bias at 09:45
Zero Bias 0.0 0.0 1 3 0.0
Span Bias 11.9 8.6 251 244 25.0
Span Gas 12.0 8.8 253 252 254

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

9.1
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BIAS AND CALIBRATION DRIFT

Number 2
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

Start Time: 09:45

02
Method: EPA 3A
Span Conc. 21.6 %

Bias Results

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 11.9 -0.2 -0.9 Pass

Calibration Drift

Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 11.9 -0.2 -0.9 Pass

*Bias No. 1
CO:

Method: EPA 3A
Span Conc. 16.6 %

Bias Results

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.6 0.0 0.0 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. 1
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: L'Anse, Mi
Source: ESP Out

Number 2

Calibration 1

Project Number:
Operator: FJS

Date: 24 Sep 2015

Start Time: 09:45

NOx
Method: EPA7E
Span Conc. 433 ppm

Bias Results

Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 1 1 0.2 Pass
Span 254 251 -3 -0.7 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0 1 1 0.2 Pass
Span 253 251 -2 -0.5 Pass
*Bias No. 1
SO2
Method: EPA6C
Span Conc. 451 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 3 3 0.7 Pass
Span 252 244 -8 -1.8 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0 3 3 0.7 Pass
Span 245 244 -1 -0.2 Pass
*Bias No. 1
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: L'Anse, Ml
Source: ESP Out

Number 2

Calibration 1

Project Number:

Operator: FJS
Date: 24 Sep 2015

Start Time: 09:45

THC
Method: EPA 20
Span Conc. 55.0 ppm

Bias Results

Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 254 25.0 -0.4 -0.7 Pass

Calibration Drift

Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 254 25.0 -0.4 -0.7 Pass

*Cal No. 1
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RUN DATA

Number 2
Client. LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

Time 02 CO: NOx SO2 THC

% % ppm ppm ppm

Cems probe port ¢ pt2

11:36 8.9 11.2 108 117 1.1
11:37 9.0 11.1 107 121 04
11:38 8.9 11.0 106 114 1.2
11:39 8.8 11.3 105 125 0.5
11:40 9.0 11.1 106 117 0.5
11:41 8.9 11.0 105 128 0.4
11:42 8.9 11.1 106 121 0.6
11:43 9.0 11.1 106 129 0.6
11:44 9.0 11.0 107 120 0.6
11:45 9.0 10.8 106 125 0.5
11:46 9.3 10.7 107 116 0.3
11:47 9.1 10.8 106 128 0.4
11:48 9.3 10.6 105 117 0.3
11:49 9.0 10.9 105 126 0.3
11:50 9.0 10.9 106 118 0.5
11:51 8.8 11.1 103 129 0.5
11:52 8.9 11.0 102 119 04
11:53 9.0 10.8 104 130 04
11:54 9.2 10.6 107 126 0.4
11:55 9.1 10.8 107 139 0.3
11:56 9.1 10.8 107 129 0.3
11:57 9.1 10.8 106 139 0.3
11:58 9.1 10.7 108 129 04
11:59 9.0 10.9 108 142 0.3
12:00 9.0 10.9 108 129 0.6
12:01 9.0 10.8 107 136 0.7
12:02 9.0 10.9 108 130 1.0
12:03 9.1 10.7 108 135 1.1
12:04 9.0 10.8 108 127 1.3
12:05 9.1 10.9 107 131 1.5
12:06 9.2 10.7 105 124 1.5
12:07 9.1 10.8 105 137 1.6
12:08 9.2 10.7 106 131 1.6
12:09 9.1 10.7 107 142 1.6
12:10 9.2 10.7 107 131 1.7
12:11 9.0 10.9 107 136 1.7
12:12 9.0 11.0 106 127 1.6
12:13 9.1 10.8 107 136 1.7
12:14 9.0 10.9 107 132 1.6
12:15 11.3 8.9 106 110 1.8
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RUN DATA

Number 2
Client: LWEC Project Number:
Location: L'Anse, MI Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

, 02 CO: NOy« SO: THC

Time % % ppm  ppm  ppm
cems at point A 2

12:16 9.8 10.1 81 128 1.7
12:17 9.4 10.5 99 137 1.5
12:18 9.1 10.7 103 139 14
12:19 9.3 10.5 103 140 1.4
12:20 9.2 10.7 102 134 14
12:21 9.2 10.7 102 132 1.3
12:22 9.0 10.9 103 132 1.8
12:23 9.2 10.7 103 129 1.6
12:24 9.1 10.7 104 129 1.6
12:25 9.3 10.5 105 127 14
12:26 9.2 10.7 105 130 2.2
12:27 9.1 10.7 105 131 2.0
12:28 9.3 10.6 104 132 1.5
12:29 9.2 10.6 105 132 14
12:30 9.1 10.8 106 133 14
12:31 9.3 10.6 108 126 1.5
12:32 9.2 10.7 107 127 1.3
12:33 9.3 10.5 108 128 1.2
12:34 9.2 10.6 109 138 1.6
12:35 9.2 10.7 109 142 1.3
12:36 9.2 10.6 110 148 1.1
12:37 9.3 10.5 110 142 1.2
12:38 9.3 10.6 109 149 1.3
12:39 9.1 10.6 108 141 1.3
12:40 9.1 10.8 107 146 1.3
12:41 9.2 10.7 106 133 1.3
12:42 9.3 10.6 106 137 1.3
12:43 9.4 10.5 108 126 14
12:44 9.1 10.8 108 135 1.2
12:45 9.2 10.7 110 132 1.2
12:46 9.1 10.6 111 146 1.1
12:47 9.2 10.6 112 151 1.1
12:48 9.4 10.3 111 165 1.0
12:49 9.3 10.3 111 159 1.0
12:50 9.1 10.6 111 172 1.1
12:51 9.0 10.7 110 161 1.2
12:52 9.1 10.7 109 163 1.1
12:53 9.2 10.5 110 145 1.1
12:54 9.1 10.7 110 153 1.1
12:55 9.3 10.5 111 137 1.2
12:56 9.0 10.8 110 147 1.7%

Q1_LWECO001_Opactiy_003819

—;ﬁmsu



RUN DATA

Number 2
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

' 02 CO:; NOx SO2 THC
Time % % ppm  ppm  ppm
12:57 9.1 10.7 111 137 1.2
12:58 9.2 10.5 110 145 1.3
12:59 9.3 10.4 111 140 1.1
13:00 9.1 10.7 111 155 1.1
13:01 9.3 10.4 112 150 1.1
13:02 9.2 10.6 111 160 1.1
13:03 9.2 10.5 111 148 1.1
13:04 9.1 10.6 110 155 1.0
13:05 9.2 10.6 111 141 1.0
13:06 9.2 10.6 109 148 1.5
13:07 9.2 10.5 110 140 20
13:08 9.2 10.5 110 152 21
13:09 9.2 10.6 110 145 2.0
13:10 9.3 10.4 110 155 2.0
13:11 9.3 10.4 111 144 1.9
13:12 9.2 10.6 110 150 2.3
13:13 9.1 10.6 109 138 2.1
13:14 9.0 10.8 110 149 1.9
13:15 9.2 10.6 111 141 1.7
13:16 9.3 10.4 112 150 1.9
13:17 9.3 10.5 111 143 1.8
13:18 9.0 10.7 111 158 1.7
13:19 9.1 10.6 111 153 1.7
13:20 9.3 10.4 112 160 1.9
13:21 9.3 10.4 112 149 1.5
13:22 9.3 10.5 113 155 1.4
13:23 9.3 104 112 143 14
13:24 9.0 10.6 112 153 1.8
13:25 9.3 10.4 111 142 1.3
13:26 9.2 10.6 112 152 1.3
13:27 9.5 10.3 112 141 1.2
13:28 9.3 10.4 113 153 17
13:29 9.2 10.6 112 145 1.2
13:30 9.2 10.5 111 152 1.2
Avgs 9.2 10.7 108 138 1.2
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RUN SUMMARY

Number 2
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
0: CO: NOx SO, THC
Method EPA 3A EPA 3A EPATE EPA6C EPA 20
Conc. Units % % ppm ppm ppm

Time: 11.35to 13:30
Run Averages
9.2 10.7 108 138 1.2

Pre-run Bias at 09:45

Zero Bias 0.0 0.0 1 3 0.0
Span Bias 11.9 8.6 251 244 25.0
Span Gas 12.0 8.8 253 252 254

Post-run Bias at 13:48

Zero Bias 0.0 0.0 0 3 -0.1
Span Bias 11.9 8.7 248 249 252
Span Gas 12.0 8.8 253 252 25.4

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

9.2 10.8 109 140 1.3
*No Correction
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BIAS AND CALIBRATION DRIFT
Number 3
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
Start Time: 13:48
02
Method: EPA 3A
Span Conc. 21.6 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % _ Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 11.9 -0.2 -0.9 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 11.9 0.0 0.0 Pass
*Bias No. 2
CO:
Method: EPA 3A
Span Conc. 16.6 %
A Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.6 8.7 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 8.7 0.1 0.6 Pass
*Bias No. 2
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Client: LWEC
Location: L'Anse, MI
Source: ESP Out

BIAS AND CALIBRATION DRIFT

Number 3

Calibration 1

Project Number:
Operator: FJS

Date: 24 Sep 2015

Start Time: 13:48

NOx
Method: EPA7E
Span Conc. 433 ppm

Bias Results

Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 0 0 0.0 Pass
Span 254 248 -6 -1.4 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 1 0 -1 -0.2 Pass
Span 251 248 -3 -0.7 Pass
*Bias No. 2
SOz
Method: EPAG6C
Span Conc. 451 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 3 3 0.7 Pass
Span 252 249 -3 -0.7 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 3 3 0 0.0 Pass
Span 244 249 5 1.1 Pass
*Bias No. 2
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BIAS AND CALIBRATION DRIFT

Number 3
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
Start Time: 13:48
THC
Method: EPA 20
Span Conc. 55.0 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0.0 -0.1 -0.1 -0.2 Pass
Span 25.4 25.2 -0.2 -04 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0.0 -0.1 -0.1 -0.2 Pass
Span 25.4 25.2 -0.2 -0.4 Pass

*Cal No. 1
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RUN DATA

Number 3
Client: LWEC Project Number:
Location: L'Anse, Ml Operator. FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 02 CO:2 NO«x SO: THC

Time % % ppm  ppm  ppm
' Start Run 2 PM/HCI/ PM10

15:14 9.4 10.4 100 160 0.3
15:15 9.3 10.5 101 157 0.3
15:16 9.4 10.4 101 155 1.1
15:17 9.4 10.2 99 161 0.5
15:18 9.4 10.4 99 160 0.3
15:19 9.6 10.1 100 160 0.3
15:20 9.4 10.4 98 170 0.3
15:21 9.9 9.8 100 167 0.3
15:22 9.6 10.2 99 178 04
15:23 9.6 10.1 100 183 0.3
15:24 9.5 10.1 102 194 0.2
15:25 9.6 9.8 104 198 0.3
15:26 9.7 10.0 104 205 0.3
15:27 9.5 10.1 105 199 0.3
15:28 9.7 9.9 106 203 0.2
15:29 9.6 10.1 105 191 0.6
15:30 9.3 10.5 103 199 04
15:31 9.5 10.2 104 181 0.3
15:32 9.1 10.7 103 188 0.5
15:33 9.3 10.5 103 176 0.9
15:34 9.2 10.6 101 178 0.5
15:35 9.5 10.2 105 162 0.4
15:36 9.3 10.6 105 175 1.3
15:37 9.3 10.5 108 168 0.4
15:38 9.2 10.6 109 176 0.3
15:39 9.2 10.3 111 166 0.6
15:40 9.1 10.7 111 168 0.3
15:41 9.0 10.8 114 154 0.4
15:42 9.0 10.8 113 161 1.0
15:43 9.2 10.5 114 148 0.4
15:44 9.0 10.8 114 155 0.5
15:45 9.1 10.6 115 142 0.6
15:46 8.8 11.0 112 154 2.0
15:47 9.2 10.5 113 140 04
15:48 9.1 10.7 116 150 0.3
15:49 9.1 10.7 120 141 0.3
15:50 8.9 10.9 122 155 0.5
15:51 9.0 10.8 121 142 0.4
15:52 9.1 10.7 119 149 0.4
15:53 9.1 10.7 119 134 0.4
15:54 8.9 11.0 120 143 0.4
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RUN DATA

Number 3
Client: LWEC Project Number:
Location: L'Anse, M| Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

) O: CO: NOx SO: THC
Time % % ppPmM  ppm  ppm
15:55 8.9 10.8 120 133 0.3
15.:56 8.8 11.0 118 141 1.1
15:57 9.3 10.6 116 126 0.3
15:58 9.0 10.7 116 137 1.7
15:59 9.2 10.7 114 127 0.6
16:00 9.2 10.6 114 134 0.4
16:01 9.0 10.7 114 130 0.3
16.02 9.1 10.7 112 135 0.5
16:03 8.9 10.9 115 130 0.4
16:04 9.1 10.6 116 134 0.3
16:05 9.0 10.8 117 129 1.0
16:06 8.8 11.0 117 136 1.6
16:07 8.8 11.1 118 128 1.4
16:08 9.0 10.8 119 132 0.9
16:09 8.7 11.1 120 129 0.7
16:10 8.8 11.0 117 133 0.6

Port Change

16:11 8.8 11.1 120 130 0.5
16:14 9.4 10.6 43 120 0.6
16:15 8.8 11.1 118 123 0.3
16:16 8.8 11.2 120 130 0.7
16:17 8.7 11.3 118 130 1.0
16:18 9.0 10.9 119 139 0.3
16:19 8.9 11.0 119 138 0.3
16:20 8.9 11.0 118 148 0.2
16:21 8.9 1.1 118 140 0.2
16:22 9.1 10.8 119 145 0.3
16:23 8.8 11.2 120 143 0.3
16:24 9.0 11.0 122 147 0.2
16:25 8.8 11.3 122 142 04
16:26 8.8 11.2 122 144 0.5
16:27 8.6 11.4 121 142 0.2
16:28 9.0 10.9 123 147 0.8
16:29 8.9 11.1 122 145 0.2
16:30 8.9 10.8 123 152 0.3
16:31 8.8 11.2 123 149 0.4
16:32 8.8 11.1 123 157 0.4
16:33 8.7 11.2 123 155 0.2
16:34 8.9 11.1 124 153 0.3
16:35 8.9 11.1 123 148 0.2
16:36 9.0 10.9 122 145 0.4
16:37 8.8 11.3 120 146
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RUN DATA

Number 3
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 0: CO: NO SO: THC

Time % % ppm  ppm  ppm
16:38 8.8 11.1 120 139 0.2
16:39 8.8 11.3 118 144 0.2
16:40 9.0 11.0 118 137 0.4
16:41 8.9 11.2 115 141 0.2
16:42 9.0 10.8 116 137 0.4
16:43 8.8 11.3 116 144 0.2
16:44 8.9 11.0 117 138 0.6
16:45 8.7 11.2 117 147 0.5
16:46 8.7 11.2 118 140 0.3
16:47 8.9 11.1 119 145 0.2
16:48 9.1 10.8 120 137 0.8
16:49 8.6 11.5 121 157 0.5
16:50 8.8 11.1 122 145 0.4
16:51 9.0 10.9 122 155 0.4
16:52 9.1 10.8 120 145 04
16:53 8.8 11.2 119 164 0.7
16:54 8.8 11.1 121 151 0.4
16:55 8.9 11.0 122 166 0.5
16:56 9.1 10.7 121 146 0.2
16:57 8.9 11.1 120 161 0.3
Avgs 9.1 10.8 114 152 0.5
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RUN SUMMARY

Number 3
Client: LWEC Project Number:
Location: L'Anse, M| Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
O: CO; NOx SO; THC
Method EPA 3A EPA 3A EPA7E EPA6C EPA 20
Conc. Units % % ppm ppm ppm
Time: 15:13 to 16:57
Run Averages
9.1 10.8 114 152 0.5
Pre-run Bias at 13:48
Zero Bias 0.0 0.0 0 3 -0.1
Span Bias 11.9 8.7 248 249 252
Span Gas 12.0 8.8 253 252 254
Post-run Bias at 17:02
Zero Bias 0.0 0.1 0 3 0.1
Span Bias 11.9 8.7 249 246 249
Span Gas 12.0 8.8 253 252 254

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

9.1 10.9 116 153 0.5
*No Correction
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BIAS AND CALIBRATION

DRIFT

Number 4
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
Start Time; 17:02
Oz
Method: EPA 3A
Span Conc. 21.6 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 11.9 -0.2 -0.9 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 11.9 0.0 0.0 Pass
*Bias No. 3
CO:
Method: EPA 3A
Span Conc. 16.6 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.6 8.7 0.1 0.6 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.7 8.7 0.0 0.0 Pass
*Bias No. 3
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: L'Anse, Mi
Source: ESP Out

Number 4

Calibration 1

Project Number:

Operator: FJS
Date: 24 Sep 2015

Start Time: 17:02

NO«x
Method: EPA7E
Span Conc. 433 ppm

Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 0 0 0.0 Pass
Span 254 249 -5 -1.2 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0 0 0 0.0 Pass
Span 248 249 1 0.2 Pass
*Bias No. 3
SO
Method: EPA6C
Span Conc. 451 ppm
Bias Results
Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0 3 3 0.7 Pass
Span 252 246 -6 -1.3 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 3 3 0 0.0 Pass
Span 249 246 -3 -0.7 Pass
*Bias No. 3
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BIAS AND CALIBRATION DRIFT

Client. LWEC
Location: L'Anse, Ml
Source: ESP Out

Number 4

Calibration 1

Project Number:

Operator: FJS
Date: 24 Sep 2015

Start Time: 17:02

THC
Method: EPA 20
Span Conc. 55.0 ppm

Bias Results

Standard Cal. Bias Difference Error
Gas ppm ppm ppm % Status
Zero 0.0 0.1 0.1 0.2 Pass
Span 254 249 -0.5 -0.9 Pass

Calibration Drift

Standard Initial* Final Difference Drift
Gas ppm ppm ppm % Status
Zero 0.0 0.1 0.1 0.2 Pass
Span 254 249 -0.5 -0.9 Pass

*Cal No. 1
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RUN DATA

Number 1
Client: LWEC Project Number:

Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
. 02 CO2
Time % %

11:27 8.6 11.5

Q1_LWECO001_Opactiy_003832

11:28 8.8 11.2
Cems probe port ¢ pt2
11:29 8.9 1.1
11:30 9.0 10.8

11:31 8.8 11.2
11:32 9.0 11.0
11:33 8.8 11.3
11:34 8.9 11.1
11:35 8.7 11.3
11:36 8.9 11.2
11:37 9.0 111
11:38 8.9 11.0
11:39 8.8 11.3
11:40 9.0 11.1
11:41 8.9 11.0
11:42 8.9 11.1
11:43 9.0 1.1
11:44 9.0 11.0
11:45 9.0 10.8
11:46 9.3 10.7
11:47 9.1 10.8
11:48 9.3 10.6
11:49 9.0 10.9
11:50 9.0 10.9
11:51 8.8 11.1
11:52 8.9 11.0
11:53 9.0 10.8
11:54 9.2 10.6
11:55 9.1 10.8
11:56 9.1 10.8
11:57 9.1 10.8
11:58 9.1 10.7
11:59 9.0 10.9
12:00 9.0 10.9
12:01 9.0 10.8
12:02 9.0 10.9
12:03 9.1 10.7
12:04 9.0 10.8
12:05 9.1 10.9
12:06 9.2 10.7
12:07 9.1 10.8
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RUN DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, MI| Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

, 02 CO2
Time o %
12:08 9.2 10.7
12:09 9.1 10.7
12:10 9.2 10.7
12:11 9.0 10.9
12:12 9.0 11.0
12:13 9.1 10.8
12:14 9.0 10.9
12:15 11.3 8.9

cems at point A 2

12:16 9.8 10.1
12:17 9.4 10.5
12:18 9.1 10.7
12:19 9.3 10.5
12:20 9.2 10.7
12:21 9.2 10.7
12:22 9.0 10.9
12:23 9.2 10.7
12:24 9.1 10.7
12:25 9.3 10.5
12:26 9.2 10.7
12:27 9.1 10.7
12:28 9.3 10.6
12:29 9.2 10.6
12:30 9.1 10.8
12:31 9.3 10.6
12:32 9.2 10.7
12:33 9.3 10.5
12:34 9.2 10.6
12:35 9.2 10.7
12:36 9.2 10.6
12:37 9.3 10.5
12:38 9.3 10.6
12:39 9.1 10.6
12:40 9.1 10.8
12:41 9.2 10.7
12:42 9.3 10.6
12:43 9.4 10.5
12:44 9.1 10.8
12:45 9.2 10.7
12:46 9.1 10.6
12:47 9.2 10.6
12:48 9.4 10.3
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RUN DATA

Number 1
Client: LWEC Project Number:
Location: L'Anse, Ml Operator. FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 0O: CO:2

Time % %
12:49 9.3 10.3

12:50 9.1 10.6

12:51 9.0 10.7
12:52 9.1 10.7
12:53 9.2 10.5
12:54 9.1 10.7

12:55 9.3 10.5

12:56 9.0 10.8
12:57 9.1 10.7
12:58 9.2 10.5
12:59 9.3 10.4
13:00 9.1 10.7
13:01 9.3 10.4
13:02 9.2 10.6
13:03 9.2 10.5
13:04 9.1 10.6
13:05 9.2 10.6
13:06 9.2 10.6

13:07 9.2 10.5
Avgs 9.1 10.7
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RUN SUMMARY

Number 1
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
O:2 CO:2
Method EPA 3A EPA 3A
Conc. Units % %

Time: 11:26 to 13:07
Run Averages
9.1 10.7

Pre-run Bias at 09:45

Zero Bias 0.0 0.0
Span Bias 11.9 8.6
Span Gas 12.0 8.8

Post-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

9.2 10.9
*No Correction
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RUN DATA

Number 2
Client: LWEC Project Number:

Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
. O: CO:

Time % %

Start Run 2 PM/HCI/ PM10
14:49 9.4 10.5
14:50 9.5 10.4
14:51 9.5 10.3
14:52 9.7 10.1
14:53 9.6 10.2
14:54 9.6 10.3
14:55 9.5 10.2
14:56 9.4 10.3
14:57 9.4 10.4
14:58 9.5 10.3
14:59 9.6 10.3
15:00 9.5 10.4
15:01 9.4 10.3
15:02 9.3 10.5
15:03 9.5 10.2
15:04 0.4 10.4
15:06 9.7 10.1
15:06 9.3 10.5
15:07 9.4 10.3
15:08 9.3 10.5
15:09 0.4 10.3
15:10 0.4 10.3
15:11 9.5 10.1
15:12 0.4 10.2
15:13 9.7 10.1
15:14 9.4 10.4
15:15 9.3 10.5
15:16 9.4 10.4
15:17 9.4 10.2
15:18 9.4 10.4
15:19 9.6 10.1
15:20 94 10.4
15:21 9.9 0.8
15:22 9.6 10.2
15:23 9.6 10.1
15:24 9.5 10.1
15:25 9.6 0.8
15:26 9.7 10.0
15:27 9.5 10.1
15:28 9.7 9.9
15:29 9.6 10.1
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RUN DATA

Number 2
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. O: CO:
Time o %

15:30 9.3 10.5
15:31 9.5 10.2
15:32 9.1 10.7
15:33 9.3 10.5
15:34 9.2 10.6
15:35 9.5 10.2
15:36 9.3 10.6
15:37 9.3 10.5
15:38 9.2 10.6
15:39 9.2 10.3
15:40 9.1 10.7
15:41 9.0 10.8
15:42 9.0 10.8
15:43 9.2 10.5
15:44 9.0 10.8
15:45 9.1 10.6
15:46 8.8 11.0
15:47 9.2 10.5
15:48 9.1 10.7
15:49 9.1 10.7
15:50 8.9 10.9
15:51 9.0 10.8
15:52 9.1 10.7
15:53 9.1 10.7
15:54 8.9 11.0
15:55 8.9 10.8
15:56 8.8 11.0
15:57 9.3 10.6
15:58 9.0 10.7 .
15:59 9.2 10.7
16:00 9.2 10.6
16:01 9.0 10.7
16:02 9.1 10.7
16:03 8.9 10.9
16:04 9.1 10.6
16:05 9.0 10.8
16:06 8.8 11.0
16.07 8.8 11.1
16:08 9.0 10.8
16:09 8.7 11.1

Port Change
Avgs 9.3 10.5
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RUN SUMMARY

Number 2
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
02 CO:
Method EPA 3A EPA 3A
Conc. Units % %

Time: 14:48 to 16:09
Run Averages
9.3 10.5

Pre-run Bias at 13:48

Zero Bias 0.0 0.0
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 17:02

Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

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

9.3 10.6
*No Correction
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RUN DATA

Number 3.
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 02 CO2
Time % %
17:53 8.6 11.4
17:54 8.7 11.4
17:55 8.6 11.5
17:56 8.7 11.2
17.57 8.2 11.9
17:58 8.3 11.7
17:59 8.4 11.7
18:000 8.8 11.2
18:01 9.0 11.0
18:02 8.8 11.2
18:03 8.6 11.5
18:04 8.7 11.3
18:05 8.3 1.7
18:06 8.5 11.5
18:07 8.4 11.6
18:08 8.5 11.5
18:09 8.6 11.4
18:10 8.6 11.5
18:11 8.6 11.4
18:12 8.6 114
18:13 8.7 11.4
18:14 8.6 11.3
18:15 8.8 11.2
18:16 9.0 10.9
18:17 8.9 11.0
18:18 9.2 10.7
18:19 9.0 11.0
18:20 9.1 10.8
18:21 8.7 11.3
18:22 8.8 11.1
18:23 8.6 11.3
18:24 8.8 11.1
18:25 8.5 11.5
18:26 8.7 11.3
18:27 8.5 11.5
18:28 8.6 11.5
18:29 8.6 11.4
18:30 8.6 11.4
18:31 8.5 11.5
18:32 8.9 11.0
18:33 8.6 11.4
18:34 8.6 11.4
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RUN DATA

Number 3
Client: LWEC Project Number:
Location: L'Anse, MI Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 02 CO:
Time o %
18:35 8.5 11.5

Port Change

18:38 8.4 11.5
18:39 8.4 11.6
18:40 8.6 11.5
18:41 8.6 11.4
18:42 8.6 11.5
18:43 8.6 114
18:44 8.7 11.4
18:45 8.4 11.6
18:46 8.7 11.4
18:47 8.7 11.3
18:48 8.7 11.3
18:49 8.7 11.4
18:50 8.6 11.5
18:51 8.5 11.3
18:52 8.5 11.6
18:53 8.6 11.5
18:54 8.5 11.5
18:55 8.4 11.6
18:56 8.6 11.3
18:57 8.8 11.2
18:58 8.8 11.3
18:59 8.6 11.3
19:00 8.6 11.5
19:01 8.6 11.4
19:02 8.6 11.5
19:03 8.7 11.3
19:04 8.6 11.6
19:05 8.5 11.5
19:06 8.5 11.6
19:07 8.6 11.4
19:08 8.8 11.1
19:09 8.9 11.1
19:10 8.8 11.2
19:11 8.8 11.2
19:12 8.8 11.3
19:13 8.7 11.3
19:14 8.7 114
19:15 8.9 11.0
19:16 8.7 11.3
19:17 8.8 11.2
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RUN DATA

Number 3
Client: LWEC Project Number:
Location: L'Anse, Ml Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

. 0: CO:

Time o %

19:18 8.9 11.1

19:19 8.8 11.1

19:20 8.7 11.4

19:21 8.9 1.1

19:22 8.6 11.4

19:23 8.5 11.5

19:24 8.3 11.8

19:25 8.6 11.4

19:26 8.7 11.3

19:27 8.6 11.4

19:28 8.7 11.3

19:29 8.9 11.1

19:30 8.9 11.1

19:31 8.9 11.1

19:32 8.5 11.5

19:33 8.8 11.1
Avgs 8.7 11.3
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RUN SUMIMARY

Number 3
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015
(0]} CO:
Method EPA 3A EPA 3A
Conc. Units % %

Time: 17:52 to 19:33
Run Averages
8.7 11.3

Pre-run Bias at 17:02

Zero Bias 0.0 0.1
Span Bias 11.9 8.7
Span Gas 12.0 8.8

Post-run Bias at 19:36

Zero Bias 0.0 0.0
Span Bias 1.9 8.7
Span Gas 12.0 8.8

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

8.7 11.5
*No Correction
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BIAS AND CALIBRATION DRIFT

Number 5
Client: LWEC Project Number:
Location: L'Anse, MI Operator. FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

Start Time: 19:36

07
Method: EPA 3A
Span Conc. 21.6 %

Bias Resulits

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 12.1 11.9 -0.2 -0.9 Pass

Calibration Drift

Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 11.9 0.0 0.0 Pass

*Bias No. 4
CO:;

Method: EPA 3A
Span Conc. 16.6 %

Bias Resuits

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

*Bias No. 4
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L'Anse Warden Electric Company
Particulate and Hydrogen Chloride Test Data Inputs
Condition 1

Test Data
Run number Ci-1 C1-2 C1-3
Location Boiler No. 1
Date 117372015 11/3/2015 11/4/2015
Time period 1502-1614 1650-1756 0912-1020
Operator M M M

Inputs For Cales.
Sq. rt. delta P 0.89937 0.90819 0.90801
DeltaH 1.4542 1.3967 1.3742
Stack temp. (deg.F) 410.9 4124 397.8
Meter temp. (deg.F) 79.8 723 66.0
Sample volume (act.) 37.932 36.476 36.618
Barometric press. (in.Hg) 29.51 29,51 © 2944
Volume H20 imp. (ml) 148.0 134.0 140.0
Weight change sil. gel (g) 9.6 8.7 85
% CO2 8.9 8.9 93
% 02 114 11.6 11.1
%N 79.7 79.5 79.6
Area of stack (sq.ft.) 39.000 39.000 35.000
Sample time (min.) 60 60 60
Static pressure (in.H20) -12.50 -12.50 -12.80
Nozzle dia. (in.) 0.235 0.235 0.235
Meter box cal. 0.9912 0.9912 0.9912
Cp of pitot tube 0.84 0.84 0.84
Traverse Points 12 12 12

HCI Laboratory Report Data
HCl, mg 4.70 5.00 3.90

Total HCl, mg 4.70 5.00 3.90
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ISOKINETIC F IEI;]_) DATA SHEET
Client ’ /,:_}/j/z‘:’ &

H‘@

vetnod 264 — £lCL

Page } of f

Q1_LWECO001_Opactiy_003846

W\’f l("q 07(’ 36\

Stack Conditions Meter Box ID hM/( 3/ Py
w.o# ' Assumed Actual  Meter Box ¥ T ) 2 K Factor /( 7 ?
Project ID % Motsture 74 Meter Box Del H - CBL S Leak Checks Initial Mid-Point Final
Mode/Source ID Impinger Vol (mi) be D / Length b 03 Sample Train (ft) C) Jd e~ Ol
Samp. Loc. ID Silica gel (g) Probe Material ’ / Leak Check @ (in Hg) 75 S ls
Run No.iD i ,&l CO2, % by Vol Pitot / Thermocouple ID 7 5’3 _il ~ Pitot good 69 [ 00 s/ no (geg lno
Test Method ID AT Ll G- 02, % by Vol itot Coefficient [ 5 17/ Orsat good %’WW
Date ID Temperature (°F) ozzle ID . Temp Check T Pre-Test Set Post-Test Set
Source/Location 5 ? 2 C; iz ; Meter Temp (F) vg Nozzle Dia (in) 172 7% 6/ Meter Box Temp —g"’/ '3
" sample Date /// % //4, Static Press (in H;Q) Area of Stack (ft’) =Y Refersnce Temp e/ (20
Baro. Press (in Hg) i / 22.5 /] Sample Time Pass/Fail (+/- 2°) &) Fail Pase | Fail
Operator ’w }/{ Ambient Temp (°F}° . Total Traverse Pts /ﬂ Temp Change Response ? vesl/ no @ no
P AR § (3 : & @r R S (i e o )
L SiaH Bing e e o Bl - © i B30 P! i LA
o b o = .
%] ;K})?/’ 4 Z i
/5 0.72 | £&s 1726 57 |40 |4 | 77 1253 |2/ L6 |
L0 077 | 174 |36 | Yp2 /"7 22 \25¢ | 2e (Meesl/ 7
2.40/5i7 | 0,99 | /1 £F 1533396 | 328 77 125 leg/ | s2| &
IZ W T8 1755570 | — — [ = — T —T"=
3 s 2.8 W 236 L] 0T 27 255 126> <7 | &
2 0 o,zY | s'seo>| z9% | Y2 77 2571 22| s | &
2, {,jzz,"] 0.B5 sz | 273,009 | Yo7 Zo 1253 | 26/| 56 ¥
0 YD — — y3 /7 | — — — _ — —
Z [ 51177 2 29 pso | 2ve. 2 | /e BO |57 | 200 | S 9
1 2 ol o0 | Y31 77951 417 g/ 1Z5¢ |26/ | s71 7
3451 1onth 0,27 | n2g 220001 /)] Gl lzge 260 | S7 | 7
AT — = 1>=z&| = — = = =1 =
;'5 | s [>7] 2170 AN/ 25 2$%. & | Y/S 2 | [sSs. | es57 sE 7
2 {7 0,63 (Mo FT g 9582 | Y 7 / 2Ilzs5C 126 | b | Y
B4 { £y 2. oY LU | 60,%S Sio \\V/ Qo l2s7z2éc | po | 3.5
)
, £ £
_ / /
. » S ~ /] /
Avg Sqrt Delta Avg Delta Ttha! Volum AvgTs ‘ . AvgTm p Min/M in/l 3( Max Temp May Vac Max Temp
J%? | s | 37952 | o9t 7775 :rf»?> 2 S " ™ |
A /



ISOKINETIC FIELD DATA SHEET EPA Method 26A - HC1 & C12 Page(_ of _L é {

Client LWEC Stack Conditions Meter Box ID 2.6 3/ K Factor

W.0# 14464 Assumed | Actual MeterBox Y 995,

Project ID LWEC % Moisture Meter Box Del H 2.05EL> Leak Checks Initial “Mid-Point

Mode/Source 1D C1 Impinger Vol (mf) ! /A2 % Probe ID / Length 77 Sample Train (ft) 7 2 7z

Samp. Loc. ID Silica gel (9) _ m.',” Brobe Material Boro Leak Check @ (in Hg) &

Run No.iD 2 C0O2, % by Vol Pitot / Thermocouple ID }"Z 4 Pitot good es) ro

Test Method ID M26A 02, % by Vol Pitot Coefficient 0.84 Orsat good yes / no yes /! no yes [ no
Date ID 3NOV2015 Temperature (°F) ozzle iD Temp Check Pre-Test Set Post-Test Set
Source/Location - LWEC  Stack Meter Termnp (°F) . Avg Nozzle Dia (in) . A3 s Meter Box Temp 5 : \

Sample Date // ) /5 Static Press (in H.0) Area of Stack (ft%) % 0'0 Reference Temp 5 m

Baro. Press (in Hg) 26 5] Sample Time o) Pass/Fail (+- 2°) i Eall Fass | Fail
Operator lﬂ i’: ﬁ: Ambient Temp (°F) Total Traverse Pts i Temp Change Response * ._M-m / no

%
o) ] 22/ (55 —
B i | ¢ ™7 0FZL /[0S 2749y | /% 2Y (257 | 259 €3 1 45
z | 0 0.9% | } 57 | 27228 | Y17 22 29/ [ 2¢/ | 52 | 45~
3 g (ﬂ;‘wf 0.X7 | 4 Y | s Ye9 2% | 257 | ler| SZ| 4.0
@) "\")'V‘ 7?0‘5@.5’ 3 r; "'-z—--'r:'"
C ilg | 0476 /.25 | 2%3F | 97 22 | 253 26/ | g3 | Y
AN i 0178 1228 | 926.7 | o /L 22| 256 260 | s3] YD
3143 AN 1o T7D | /20 | 7¥9940 Yz 2 260 |28l | 2 | 2
o O\ 759760 — ————%f’-
D/ |5 V4 O bl I 04 2523 419 70 | 157 7%,5 =6 595 35
z lio | o &l Lo | 29 9 Yra—- 67 | 156 1 2¢o | S3 | 3O
3 | S WAV WY/ Y, e 0l Y10 WY 265 | Lev | 5% | 27
) v Il L / ‘ e
\
\
BWESTEN A
Z / / //
4

3 / LY / 5 _/
Avg Dextazl Avg Delta B _Tot;; V?'fm'é Avg T Avg Tm Min/ n\,rm‘y/x MaxTemp | Max\Vae | MaxTemp
09735} 14U,7 | Bb, 176 [Y)). K‘/ ) VI L) A I S
Avg Sqrt Delta §/ AVQ Sart Del;{/ Comments’ 7 EPA 26A from 40CFR Part 60 App A

quo%‘( //(;73,?3“ M‘?,?ﬁl |
Q1 _LWEC001_Opactiy 003847 & = 7 Yo ot 3{ 7
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/

. ISOKINETIC FIELD DATA SHEET EPA Method 26A - HCI & CI2 Page ___of _’_
Client LWEC o Stack Conditions Meter Box ID i1 L% :
W.0# 14464 Assumed Meter Box Y V.8 2 KFactor /5
Project ID LWEC % Moisture eter Box Del H 7 . 22-"5 lLeak Checks Initial Mid-Point Fmal
Mode/Source ID C1 Impinger Vol (mt) Probe D / Length _Sample Train (ft) ~
Samp. Loc. ID Silica gel (g) Probe Material oro Leak Check @ (in Hg)
Run No.iD 3 CO02, % by Voi Pitot / Thermocouple ID Pitot good
Test Method ID M26A 02, % by Vol Pitot Coefficient 0.84 Orsat good /\//4
Date ID 3NOV2015 Temperature (°F) ozzle ID : Temp Check
Source/Location LWEG ac] Meter Temp (°F) vg Nozzle Dia (in) 2 3 3‘232 Meter Box Temp
Sample Date //; % 7 /3 Static Press (in H,0) m Area of Stack (ft® “39@9 Reference Temp
Baro. Press (in Hg) 749/ 2f Sample Time D Pass/Fail (+- 2°)
Operator [ Ambient Temp (°F) &/ Total Traverse Pts J 2~ Temp Change Response *
&K i / & @i s : a 'w i w% i L b ;» s \» W o Sl
; 0 L i c v
2 5 /o /73 (@31 2= 1295 | ih | s 1257 1260 | &7 | 4
2 | io LOS 123 04,5 | 27 ' =7 258 |2¢= | Y7 (%4
3 S W7 e OO 1065 | $0725€3| 253 2D od (2¢o | A | ¥
o__1p9mp — —  [polges | — L T
A [ 7 295 )57 g/ ] | 700 £3 (2] |2c* | 55 | #
2 /0. D95 | 157 | 314 3| 7 cs 257 |26/ | g2 | 7
2 15 lpsus | 2,83 | L3537 [Q17.907 | Yok 6t 1265 | zol | 55|
O - - g7 37 - — ) L = —
C 1 1 5 070 [ p%0 | /32 |si+ | 707 27 257 ze7 | <é |25
7 L0 0. 78 | 428 ¥231 | Y03 &5 Z@O 257 | 53 |35
= LG g 0. 75 | 2 Y 1326, )45 | 3%7 £9 S8 2cz| <z |3 5
01 .7 — — BRI — — o I I =
D 15 WY | 244 Lot 19259 | 405 2/ 1257 (Z¢o | 52 150
72 1[0 .o | 077 | Z3/,49 | vy 72 |26/ | 2692 | 56 | 20
2 [ P Y S9 | ».97 | 83429 | 399 2% |t57 | 260 | <& | 3O
/,
/
! /
- ASETRITES. - v
, / / /
— AvgDea®/ | A E:YH/ T V!‘/ \/J Avg T N g T ViAW T Vax Vac | MaxT
] vg Delta vgﬁDe otal Volum vg Tm Mi o in xv a’x, emp x Vac ax Temp
2 055> | 13707 | 9208 |9t pled W SR T G
A o Avg Sart Deltae/ Avg Sa é)et H [comments: / / EPA 26A from 40CFR Part 60 App A \/
o 0 90501 | »
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Client

SAMPLE RECOVERY FIELD DATA
EPA Method 26A - HCI & CI2

LWEC

Location/Plant

L'Anse, Mi

W.O. #

14464

Source & Location

LWEC Stack

Y8

Ny
Run No. 1 Sample Date Recovery Date ! /
Sample I.D. LWEC-C1- -1-M26A- Analyst Filter Number ,4//
Impinger
1 2 3 4 5 6 7 Imp.Total
Contents H2S04 H2804 H2S04 NaOH ¢ NaOH
Final_ | /SO | /3¢ | /5 1\ \
Initial 50 100 100 \QO \100 300
\
. iy L

Gain /G0 Zo /S \ J /3 %é
impinger Color /ﬂéxf’u Labeled? \/
Silica Gel Condition W AL Sealed?
Run No. 2 Sample Date Recovery Date // 5
Sample I.D. LWEC-C1- -2-M26A - Analyst Filter Number é{t

Impinger
1 2 3 . 4 s 5 6 7
Contents H2504, H2804 H2504 [\ NaOH | \|NaOH
>4 Y
Fnal | /57 | 134 | 46 N\
Initial 50 100, 100 10\\ 108\ 300
- X< —
can | /07 | 3/ | -7 17 1 X7

4

— L,

Impinger Color f\ Labeled?
Silica Gel Condition 2/t/ 5/, 0 Sealed? v
Run No. 3 Sample Date 1/ Y >3 Recovery Date //Z //{ /5
Sample I.D. LWEC-C1- -3-M26A- Analyst g Fiter Number A4
Impinger 7
1 2 3 \4 R 5 6 7 |imp.Total Total
Contents | H2S04 H2S04 H2S04 NgOH [\ NaOH | Silica Gel |
Final | /70 | (39 | $¢ NEAN 5.5 ]
Initial 50 100 100 100 \ }QO 300
- s ——
Gain | 2o 2/ "'/17/ \ \ o /70 )

Impinger Color

(b9~

Silica Gel Condition

?/v Bl

Labeled?

Sealed?

Check COC for Sample IDs of Media Blanks

Q1_LWECO001_Opactiy_003849
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L'Anse Warden Electric Company
Particulate and Hydrogen Chloride Test Data Inputs
Condition 2

Test Data
Run number C2-1 C2-2 C2-3
Location Boiler No. 1
Date 11/5/2015 11/5/2015 11/5/2015
Time period 1057-1204 1225-1333 1400-1515
Operator M M M
Inputs For Cales.
Sq. rt. delta P 0.90816 0.90576 0.90158
Delta H 1.3758 1.3683 1.3600
Stack temp. (deg.F) 3982 400.3 407.0
Meter temp. (deg.F) 69.6 73.9 752
Sample volume (act.) 36.923 36.872 36.988
Barometric press. (in.Hg) 29.26 29.18 29.09
Volume H20 imp. (ml) 138.0 120.0 128.0
Weight change sil. gel (g) 14.0 11.9 104
% CO2 11.3 112 112
% 02 8.9 9.0 9.1
%N 79.8 79.8 79.7
Area of stack (sq.ft.) 39.000 39.000 39.000
Sample time (min.) 60 60 60
Static pressure (in.H20) -12.70 -12.60 -12.50
Nozzle dia. (in.) 0.235 0.235 0.235
Meter box cal. ' 0.9912 0.9912 0.9912
Cp of pitot tube 0.84 0.84 0.84
Traverse Points 12 12 12
HCI Laboratory Report Data
HCI, mg 5.10 5.60 6.00
Total HCI, mg 5.10 5.60 6.00

Q1_LWEC001_Opactiy_003850
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ISOKINETIC FIELD DATA SHEET EPA Method 26A - HCl & CI2 page [ of J

Client LWEC Stack Conditions Meter Box ID w.C. 3i K Factor
W.O# 144654 Assumed Meter Box Y L9442
Project 1D LWEC % Moisture 25 _ Meter Box Del H R.a32 Leak Checks Initial Mid-Point Final
Mode/Source iD c2 impinger Vol (mi) Probe ID / Length 77 | 72  sampleTrain (i) Jood G.007
Samp. Loc. iD STK Silica gel (@) Probe Materia! Boro Leak Check @ (in Hg) gg , <
Run No.iD 1 CO2, % by Vol Pitot / Thermocouple ID Z S’ég I , Pitot good no ves/ no no
Test Method 1D M26A 02, % by Vol , Pitot Coefficient 0.84 Orsat good “yeeino | yesTHO | yesTTo~——
Date ID 3NOV2015 Temperature (°F) SO0 Nozzle ID Temp Check Pre-Test Set Post-Test Set
Source/Location - ESP : Stack __‘_Meter Temp (°F) e Avg Nozzle Dia (in) v 3_5 Meter Box Temp [; é 2’
Sample Date // m S Static Press (in H,O) Area of Stack (ft’) 35 0 Reference Temp ; - .
Baro. Press (in Hg) A9 106 Sample Time col Pass/Fail (+/- 2°) Gss ) Fal Bas9 [ Fail
Operator A Ambient Temp (°F) ; Total Traverse Pts i2. Temp Change Response * vesji no veg | no
o Sa 100 £ RibiGE LY RS E b | B GILIER L
: o & ; & & i :«: ! Wi S DoM et o PROBE .
& bl o o
o /) >
Ail 5 "7 [0 173 | &350 |90 | whp | 68 | 260 | G | 66 s
2] 40 [0 21 59/ 7 | oo/ / 67 |26Z | 269 | po | S
3 A S 77 b R AL 5?23 $45. 149 | %9¢ 69 lzey | 265 | gH | &
. i
&) § a/ g% i/g‘—/ Y - - —
B |l g [ 0.95 Ls7 | gvey (o2 |gft | 69 | 262167 | 6% | Y5
i0 0. 99 /.S | 55,1 oS | 70 | 2o | 14z | 60 Y <
3 | s 1130 | pgo | yuz2 | E59072] 2394 o0 | 23 | 2 | o | O]
&) % ¥5Y, 6772 .
cil 5 L .85 (37 |RS7.% |[Yp1 (Mh | 7o 257 | 266 | 6% | XD
Z] 0 0.79 130 | Stoxg | T 20 263 | 269 | 6% | Y0
3l is § 1] 0,76 Ja5 | p63,74x] 396 70 | W2 | 266 | oY 70
' v
o L49 ¥e5. 741 ~ - ‘”
D, | g r 065 Lo? | zsc, & 1395 | Ml <=0 1258 | 267 | 67 | 3.5
Z | 10 . 0.8t | p. G2 | 2690 | 39 720 256 |16 | 69 | 3O
2 | g FLo 0.5 0.89 | €1 . N7E | DY) 720 | Zée | 26/ | gl | 2.0
N
/
¥
/ / /
Avg Delta P V'/ Avg De%?" / Total Volugxe/ Av T;/ Avg Tm "’/ ‘Mé;/ ax 1l\(lin/ “ Max Iemp Maydac Max Temp
WESTN 03500 4 (3758 f b, 917 255,16 9 5% b ):W il o |l 9
CTTARAETS . Avg Sqri Deita ¥ | Avg Sqit D 15/ |comments: / 4 EPA 26A from 40CFR Part 60 App A
o 050es | 1lbs

1 N
—_—l A v Nz g(zz.(p , \/
ié/:g1_|_WE0001_0pactiy_003851 ~ 4 ey 01V o < \’tha) ™M

)



ISOKINETIC FIELD DATA SHEET EPA Method 26A - HCI & CI2 Pag!wof /

Client LWEC Stack Conditions Meter Box ID . w.e, 3j K Eact é

W.0.# ; 14454 Assumed Actual  Meter Box Y 99 ia actor / {

Project ID LWEC % Moisture | Meter Box Del H 1.3 Leak Checks Initial Mid-Point Final
Mode/Source 1D c2 Impinger Vol (ml) Probe ID / Length q 7.7 Sampie Train (ft") Foul T o o &
Samp. Loc. ID STK Sitica gel {(g) Probe Material Boro Leak Check @ (in Hg) ' = 1

Run No.ID 2 CO2, % by Vol Pitot/ Thermocouple ID 5:21{ Pitot good / ne i
Test Method {D M26A 02, % by Vol Pitot Coefficient 0.84 Orsat good /{/,dn yos—no - " -
Date ID 3NOV2015 Temperature (°F) 'Nozzle ID , Temp Check Pre-Test Set Post-Test Set
Source/Location ESP, Stack Meter Temp (°F) , | Avg Nozzle Dia (in) 238 Meter Box Temp 4G 2

Sample Date 1 Static Press (in H,0) W}é, 7 . R Area of Stack (ft?) 34 Reference Temp A : 7

Baro. Press (in Hg) ‘Z“ ’/z Sample Time Lo Pass/Fail (+- 2°) Faes {Fal | s/ Fal
Operator ﬂ i Ambient Temp (°F) Total Traverse Pts 1 E Temp Change Response m

Y i 5 e
| / Sz O ' : 2
70 /15" L 59 | ST | 358 >/ Zé/ 266 | 58 | <O
31 s NU | 4ps™ | 473 | 53X, 09| 397 7/ | 2e/ ¢z | o7 | €T
WY
O Az T F22. 04/ — - -
B (| 5 [V 0.95 17 1 ¥es Y | Yo7 | MA 75 12y (263 | &5 |48
z| id 058 | s3I gm7 e | | 74 1259 | 267 | go |95
3] s {/;’Kﬁ 0.7% 129 | B bl| #$or : 7Y (22| 2ép | o |
<IN 24/, ¢al — : S S— ——
C. ) Rl L 9,79 [15¢ | Zo9 E | 239F | AA 724 l=2sd 1 258] ¢ | 7
z | o 1 © . 76 (25 | $97.6 | Yoo | ) Ze (260 |t | 67 1Y
s L o 1 0.73 | )20 |J00<KE | 296 //, 72 ol |zez| 63 Y
AY
(®) oS : R 2] ~ - :
Dil % 127¢ 1 o &5 Yz 4 F03.%5 | Yol LA 26 1257 1268 | 47 A
21 /0 a1 DA .97 | 905,91 Jud 2¢ | o | 2¢3 | o4 | 35
31 s 11VA97) | .56 ©.92- 1508, 460 Yoy 706 | 268 1 068 | 65 | 3.5
}
[
U/
RWEST N v
/ // /
\ \,
vg Delta vg Delta H' ofal Vo(amV Avg Ts/ Avg Tm V Min/Max Min/Max | Max Temp | MaxVac | MaxTemp
0% 05?{ M é Yo / |
AvgﬁSqn Del Avg Sgrt Del Comments. ' EPA 26A from 40CFR Part 60 App A /
029576 | | 1bT33

{/Wq o 77 el

LWECO001_Opactiy 003852



ISOKINETIC FIELD DATA SHEET EPA Method 26A - HCl & CI2 page_{_of /_

Client LWEC Stack Conditions Meter Box ID w/.c. 3 -
W.0# 14464 Assumed Actual  Meter Box Y L9590 K Factor / (..SI

Project ID LWEC % Moisture . Meter Box Del H IR Leak Checks Initial Mid-Point Final
Mode/Source ID C2 Impinger Vol (ml) Probe ID / Length o ji 7 Sample Train (ft%) ) 2 aﬁ?&@
Samp. Loc. ID STK Silica gel (g) Probe Material Boro Leak Check @ (in Hg) <7

Run No.iD 3 C02, % by Vol Pitot / Thermocouple ID S ; Pitot good

Test Method ID M26A 02, % by Vol ] Pitot Coefficient 0.84 Orsat good St = g Sl
Date ID 3NOV2015 Temperature (°F) Wor? Nozzle ID ; Temp Check T Pre-Test Set Post-Test Set
Source/Location ESP Stack .~ = Meter Temp (°F) e Avg Nozzle Dia (in) @3, § 2S5 Meter Box Temp 7o
Sample Date // /5"//{ Static Press (in H0) ~/ 3 = - Area of Stack (f)) 1G Reference Temp ‘ ¢§ 7

Baro. Press (in Hg) 2. o Sample Time ¢O Pass/Fail (+/- 2°) ; m Pass [ Fail

Temp Change Response * Ges)no | Aesine

Operator 2 Ambient Temp (°F) Total Traverse Pts

0
I 5 2, | e
21 /0 - . 1 7229 |9 > 259 | 2l6 | g9 | SO
31 5 YD 205" | 173 9. 219 2/ | W3 | LY | 5D
/) /Y% v 29. 214
B 11| 5 0.95 [ S7 9225 | 05 | (/7 Z6 283 | 270 | 67 J@é/ <
2| jo , 097, | 1 | 22¢/ | Y07 J z& | 6z |77/ | S So1-7S
31 w5 1933 | 0,56 | Ly2 [F28,927| 07 /// Zé 2635 | zet | SV | 75
Y
O f L[L,@ QIS GLY - - il
C 115 T 0,16 | 1,25 | 932 ) Sl | wh | 25 256 | 227 | &5 | Z T
2] /0 .79 412 |35/ | Yz [ 2y 1259 2% 8 | 40O
316 1iqeS | w74 | ;21937957 Job I‘I 74/ 1257 1270 | 58 | %O
o 1200 537,657 — =
D j|.& ! 0.5 j*z}” ey 7 | 4/ pe | 73 | 287 1465 | 67 | 55
2| jo Q.56 g1 ov3o| 4 77 1257 |2/ | 6/ | 3.5
3] s {gfd S 19, 7/ Mg, 523 Hid 73 [ 2ep | 268 | £ | 3 5
}
\l/
AWESTEN " v
- Ammmx: L /[ :
/ /
AngtP\/ A Dlt\H/ Total Vol T / Avg Tm ‘“”//M'/ M'/f Max T M Max T
vg Delta vg Delta al Volu vg Ts vg n/ijax in/\ax ax Temp ax \ac ax Temp
— piisss 1 ¢a0 |56, 488 [ 10| 45 oAz e [ 50 /
: Avg qrt‘ elta vg Sgrt Del H lComments: EPA 26A from 40CFR Part 60 App A
i 090157 | |.{ 76@./ / / %/\

$Q1_LWEC001_Opactiy_003853



Client

SAMPLE RECOVERY FIELD DATA
EPA Method 26A - HC1 & CI2

LWEC W.O. #

14464

Location/Plant

L'Anse, Mi Source & Location

ESP Stack

Sample Date Lb é /@/SW

Run No. 1
Sample I.D. LWEC -C2-STK-1 - M26A - Analyst &ﬂﬁ Filter Number l\.&
Impinger
1 2 3 4 5 6 7 Imp.Total
Contents H2504 H2S04 H2504 NaOH NaOH .
Final 130 o | |12 294 314 |
Initial 50 100 100 100 100 2¢0| 300
Gain | 30| ~i0]| [8 , z2 | ¥, ¢4
Impinger Color (’,/m Labeled? l/ ’K V= "F,LQ
Silica Gel Condition 5% é/é‘ﬂ Sealed? ./
RunNo. 2 Sample Date UF gjz (§ ——Recovorybate—/
Sample I.D. LWEC - C2- STK- 2 - M26A - Analyst L] Filter Number M h—
Impinger
1 2 3 4 5 6 7 Imp.Total Total
Contents | H2S04 H2S04 H2S04 NaOH NaOH
Fnal_ | S0 | t 20| Loo 322013 1l,q
Initial 50 100 100 100 100 750 300
Gain OV 20 &z ) (20| LY .
Impinger Color (“'/ PN Labeled? V yd {SU = ’/f ‘70
Silica Gel Condition % /, [ Sealed? /
Run No. 3 Sample Date é é é M ( ="Recovery Date _
Sample I.D. LWEC-C2-STK- 3 - M26A - Analyst Filter Number 6 / g!
lmpmger
1 2 3 4 5 6 7 Total
Contents | H2s04 H2S04 H2S04 NaOH NaOH
Final_| [(Y | (20 | [0y 27¥|Zlo
Initial 50 100 100 100 100 yaq 300
Gain_ |/ 74 (29 | 10.¥
Impinger Color &{Zé(/ﬁ Labeled? V / jh,’p g{ﬂ“g“ =
Silica Gel Condition /54// blie Sealed? @’%T U=

Check COC for Sample IDs of Media Blanks

Q1 _LWECO001_Opactiy_003854
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METHODS AND ANALYZERS

Client: LWEC Project Number:
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Date: 3 Nov 2015

File: C:\DATA\LWEC\3 November 2015.cem
Program Version: 2.0, built 7 Sep 2011  File Version: 2.02

Computer: WSWCHILLFIELD Trailer: 28
Analog Input Device: Keithley KUSB-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, %

Q1 _LWECO001_Opactiy_003855

02
EPA 3A, Using Bias
Servomex 4900
10000
25.0
21.3

CO:

EPA 3A, Using Bias
Servomex 4900
10000
20.0
16.5

WESTeN—



Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

CALIBRATION DATA

Number 1

Project Number:

Operator: TB
Date: 3 Nov 2015

Start Time: 13:21

()]
Method: EPA 3A
Calibration Type: Linear Zero and High Span

Calibration Standards

% Cylinder ID
11.8 CC158735
21.3 CC287635
Calibration Results
Zero 3mv
Span, 21.3 % - 8557 mv
Curve Coefficients
Slope Intercept
401.8 3
CO;

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

Calibration Standards

% Cylinder ID
8.7 CC158735
16.5 CC287635
Calibration Results
Zero 4 mv
Span, 16.5 % 6626 myv
Curve Coefficients
Slope Intercept
401.3 4

Q1_LWEC001_Opactiy_003856
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

CALIBRATION ERROR DATA

Number 1

Project Number:

Calibration 1

Operator: TB
Date: 3 Nov 2015

Start Time: 13:21

02
Method: EPA 3A
Span Conc. 21.3 %

Slope 401.8 Intercept 3.0
Standard Response Result Difference Error
% myv % % % Status
Zero 3 0.0 0.0 0.0 Pass
11.8 4813 12.0 0.2 0.9 Pass
21.3 8557 21.3 0.0 0.0 Pass
CO:
Method: EPA 3A
Span Conc. 16.5 %
Slope 401.3 Intercept 4.0
Standard  Response Result Difference Error
% myv % % % Status
Zero 4 0.0 0.0 0.0 Pass
8.7 3483 8.7 0.0 0.0 Pass
16.5 6626 16.5 0.0 0.0 Pass

Q1 _LWECO001_Opactiy_003857
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

BIAS

Number 1

Calibration 1

Project Number:

Operator: TB
Date: 3 Nov 2015

Start Time: 14:52

02
Method: EPA 3A
Span Conc. 21.3 %

Bias Results

Standard Cal. Response Bias Difference Error
Gas % myv % % % Status
Zero 0.0 75 0.2 0.2 0.9 Pass
Span 12.0 4843 12.0 0.0 0.0 Pass
COz
Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 19 0.0 0.0 0.0 Pass
Span 8.7 3319 8.3 -0.4 -2.4 Pass

Q1_LWECO001_Opactiy_003858
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RUN DATA

Number 1
Client: LWEC Project Number: Conditon1 Run-1
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015
. 0O CO2
Time % %

1510-1522 -Servomex locked up
15:23 11.4 8.8
15:24 11.4 8.8
156:25 11.7 8.8
15:26 11.9 8.6
156:27 11.9 8.3
15:28 11.7 8.4
15:29 11.5 8.6
15:30 11.4 8.7
156:31 11.3 8.8
16:32 11.4 8.9
15:33 11.6 8.8
156:34 11.7 8.6
15:35 11.6 8.5
15:36 11.5 8.6
156:37 11.4 8.7
15:38 11.4 8.8
156:39 11.6 8.8
15:40 11.7 8.6
15:41 11.5 8.5
16:42 11.4 8.6
15:43 11.3 8.8
15:44 1.4 8.9
156:45 11.5 8.9
15:46 11.4 8.7
156:47 11.5 8.7
15:48 11.5 8.7
156:49 11.6 8.6
15:50 11.7 8.5
15:51 11.9 8.5
156:52 11.7 8.3
156:63 11.5 8.5
15:54 11.3 8.6
15:55 11.6 8.8
15:56 11.6 8.6
16:57 11.8 8.5
15:58 11.4 8.5
156:69 11.2 8.8
16:00 111 8.9
16:01 11.5 9.0
16:02 11.7 8.6

Q1_LWEC001_Opactiy 003859 16:03 1.7 8.5 %ﬁm
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RUN DATA

Number 1
Client: LWEC Project Number: Conditon1 Run-1
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015
. Oz CO;
Time % %
16:04 11.4 8.6
16:05 11.3 8.8
16:06 11.2 8.9
16:07 11.3 9.0
16:08 11.4 9.0
16:09 11.4 8.9
16:10 11.3 8.9
16:11 11.4 8.9
16:12 11.5 8.8
16:13 11.6 8.7
16:14 11.3 8.7
Avgs 11.5 8.7

Q1 LWEC001 Opactiy 003860
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RUN SUMMARY

Number 1
Client: LWEC Project Number: Conditon1 Run-1
Location: Boiler No. 1 Operator: TB '
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015
Oz CO:2
Method EPA 3A EPA 3A
Conc. Units % %
Time: 15:22 to 16:14
Run Averages
11.5 8.7
Pre-run Bias at 14:52
Zero Bias 0.2 0.0
Span Bias 12.0 8.3
Span Gas 11.8 8.7
Post-run Bias at 18:36
Zero Bias 0.2 0.3
Span Bias 11.8 8.5
Span Gas 11.8 8.7

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

11.4 9.0

Q1_LWECO001_Opactiy_003861
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RUN DATA

Number 1
Client: LWEC Project Number: Condition1 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015

) (o)) CO:
Time % %
16:51 11.3 8.9
16:52 11.4 8.8
16:53 11.6 8.8
16:54 11.6 8.6
16:55 11.6 8.5
16:56 11.6 8.5
16:57 11.5 8.6
16:58 11.4 8.7
16:59 11.5 8.8
17:00 11.6 8.8
17:01 11.7 8.6
17:02 11.6 8.5
17:03 11.5 8.6
17:04 11.7 8.7
17:05 11.8 8.5
17:06 11.8 8.4
17:07 11.9 8.4
17:08 11.8 8.2
17:09 11.8 8.5
17:10 11.8 8.5
17:11 11.8 8.4
17:12 11.7 8.4
17:13 11.7 8.5
17:14 11.6 8.5
17:15 11.6 8.6
17:16 11.5 8.6
17:17 11.7 8.7
17:18 11.7 8.6
17:19 11.7 8.6
17:20 11.5 8.6
17:21 11.6 8.7
17:22 11.8 8.7
17:23 11.9 8.4
17:24 11.7 8.4
17:25 11.5 8.6
17:26 11.6 8.7
17:27 11.7 8.7
17:28 12.0 8.6
17:29 11.7 8.3
17:30 11.7 8.5
17:31 11.7 8.5
17:32 11.9 8.5

Q1_LWECO001_Opactiy_003862
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RUN DATA

Number 1
Client: LWEC Project Number: Condition1 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015

. 02 CO2
Time % %
17:33 11.9 8.3
17:34 11.8 8.2
17.35 11.6 8.3
17:36 11.5 8.5
17:37 11.6 8.7
17:38 11.7 8.6
17:39 11.6 8.5
17:40 11.5 8.5
17:41 11.5 8.6
17:42 11.4 8.6
17:43 11.7 8.7
17:44 11.8 8.5
17:45 11.9 8.3
17:46 11.8 8.2
17:47 11.6 8.3
17:48 11.7 8.5
17:49 11.8 8.4
17:50 11.8 8.4
17:51 11.7 8.4
17:52 11.7 8.5
17:53 11.5 8.5
17:54 11.6 8.6
17:55 11.7 8.5
17:56 11.8 8.4
Avgs 1.7 8.5

Q1_LWEC001_Opactiy_003863
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RUN SUMMARY

Number 1
Client: LWEC Project Number: Condition1 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 3 Nov 2015
02 CO2
Method EPA 3A EPA 3A
Conc. Units % %
Time: 16:50 to 17:56
Run Averages
11.7 8.5
Pre-run Bias at 14:52
Zero Bias 0.2 0.0
Span Bias 12.0 8.3
Span Gas 11.8 : 8.7
Post-run Bias at 18:36
Zero Bias 0.2 0.3
Span Bias 11.8 8.5
Span Gas 11.8 8.7

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

11.6 8.9

Q1_LWEC001_Opactiy_003864
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: Boiler No. 1
Source: ESP Qutlet

Number 2

Calibration 1

Project Number:

Operator: TB
Date: 3 Nov 2015

02

Start Time: 18:36

Method: EPA 3A
Span Conc. 21.3 %

Bias Resulits

Standard Cal. Response Bias Difference Error
Gas % myv % % % Status
Zero 0.0 103 0.2 0.2 0.9 Pass
Span 12.0 4738 11.8 -0.2 -0.9 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.2 103 0.2 0.0 0.0 Pass
Span 12.0 4738 11.8 -0.2 -0.9 Pass
*Bias No. 1
CO2
Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Response Bias Difference Error
Gas % mv % % % Status
Zero 0.0 116 0.3 0.3 1.8 Pass
Span 8.7 3404 8.5 -0.2 -1.2 Pass
Calibration Drift
Standard Initial* Final Difference  Drift
Gas % mv % % % Status
Zero 0.0 116 0.3 0.3 1.8 Pass
Span 8.3 3404 8.5 0.2 1.2 Pass
*Bias No. 1

Q1_LWECO001_Opactiy_003865
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METHODS AND ANALYZERS

Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

Project Number: Condition1 Run-3
Operator: TB

Date: 4 Nov 2015

File: C:\DATA\LWEC\4 November 2015.cem
Program Version: 2.0, built 7 Sep 2011
Computer: WSWCHILLFIELD Trailer: 28
Analog Input Device: Keithley KUSB-3108

File Version: 2.02

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, %

Q1 LWEC001 Opactiy 003866

02
EPA 3A, Using Bias
Servomex 4900
10000
25.0
21.3

CO:

EPA 3A, Using Bias
Servomex 4900
10000
20.0
16.5
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

CALIBRATION DATA

Number 1

Project Number: Condition1 Run-3
Operator: TB
Date: 4 Nov 2015

Start Time: 08:41

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

Calibration Standards

% Cylinder ID
11.8 CC158735
21.3 CC287635
Calibration Results
Zero -1 mv
Span, 21.3 % 8449 mv
Curve Coefficients
Slope Intercept
396.9 -1
CO;

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

Calibration Standards

% Cylinder ID
8.7 CC158735
16.5 CC287635
Calibration Results
Zero 14 mv
Span, 16.5 % 6579 mv
Curve Coefficients
Slope Intercept
397.9 14
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CALIBRATION ERROR DATA

Number 1
Client: LWEC Project Number: Condition1 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 4 Nov 2015

Start Time: 08:41

02
Method: EPA 3A
Span Conc. 21.3 %

Slope 396.9 Intercept -1.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
11.8 12.1 0.3 14 Pass
21.3 21.3 0.0 0.0 Pass
CO2

Method: EPA 3A
Span Conc. 16.5 %

Slope 397.9 Intercept 14.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
8.7 8.7 0.0 0.0 Pass
16.5 16.5 0.0 0.0 Pass
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

BIAS

Number 1

Calibration 1

‘Project Number: Condition1 Run-3

Operator: TB

Date: 4 Nov 2015

Start Time: 09:03

02
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 12.1 11.9 -0.2 -0.9 Pass
CO2
Method: EPA 3A
Span Conc. 16.5 %
Bias Resuits
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 01 0.6 Pass
Span 8.7 8.5 -0.2 -1.2 Pass
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RUN DATA

Number 3
Client: LWEC Project Number: Condition1 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 4 Nov 2015

i 0O: CO:
Time o %
09:13 9.8 10.5
09:14 9.7 10.2
09:15 9.5 10.5
09:16 9.2 10.6
09:17 9.3 10.9
09:18 9.5 10.7
09:19 9.8 10.5
09:20 9.9 10.3
09:21 10.0 10.2
09:22 9.7 10.2
09:23 9.4 10.7
09:24 9.2 10.8
09:25 9.1 11.0
09:26 9.2 11.0
09:27 9.6 10.7
09:28 9.8 10.5
09:29 9.8 104
09:30 9.3 10.7
09:31 9.1 11.1
09:32 9.2 111
09:33 9.6 10.7
09:34 9.8 10.5
09:35 9.5 10.5
09:36 9.3 10.7
09:37 9.2 10.9
09:38 8.9 11.1
09:39 9.0 11.2
09:40 9.3 11.2
09:41 9.8 10.6
09:42 10.0 10.4
09:43 9.5 10.5
09:44 9.2 11.1
09:45 9.2 11.0
09:46 9.5 10.9
09:47 9.6 10.6
09:48 9.3 10.8
09:49 8.7 11.3
09:50 8.8 11.6
09:51 9.3 11.2
09:52 10.1 10.5
09:53 10.0 9.9
09:54 9.5 10.8
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RUN DATA

Number 3
Client: LWEC Project Number: Condition1 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 4 Nov 2015

. 02 CO:
Time % %
09:55 9.3 10.6
09:56 9.2 11.0
09:57 9.1 10.9
09:58 9.3 11.1
09:59 9.3 10.8
10:00 9.6 10.8
10:01 9.4 10.5
10:02 9.2 10.9
10:03 9.0 11.0
10:04 9.2 111
10:05 9.2 11.0
10:06 9.4 10.9
10:07 9.3 10.8
10:08 9.3 10.9
10:09 9.1 10.9
10:10 9.2 111
10:11 9.0 11.1
10:12 9.0 11.2
10:13 9.0 11.3
10:14 9.3 11.1
10:15 9.4 10.9
10:16 9.4 10.9
10:17 9.1 11.0
10:18 8.9 11.2
10:19 9.1 11.3
10:20 9.7 10.6
Avgs 9.4 10.8
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RUN SUMMARY

Number 3
Client: LWEC Project Number: Condition1 Run-3
Location: Boiler No. 1 ' Operator: TB
Source: ESP Outlet Calibration 1 Date: 4 Nov 2015
02 CO:
Method EPA 3A EPA 3A
Conc. Units % %

Time: 09:12 to 10:20
Run Averages
9.4 10.8

Pre-run Bias at 09:03

Zero Bias 0.1 0.1
Span Bias 11.9 8.5
Span Gas 11.8 8.7

Post-run Bias at 17:01

Zero Bias 0.1 0.1
Span Bias 11.9 8.6
Span Gas 11.8 8.7

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

Project Number: Condition-2

Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

Operator: TB
Date: 5 Nov 2015

File: C\DATA\LWEC\5 November 2015.cem

Program Version: 2.0, built 7 Sep 2011
Computer: WSWCHILLFIELD Trailer: 28
Analog Input Device: Keithley KUSB-3108

File Version: 2.02

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, %

Q1_LWECO001_Opactiy_003873

02
EPA 3A, Using Bias
Servomex 4900
10000
25.0
21.3

CO:

EPA 3A, Using Bias
Servomex 4900
10000
20.0
16.5
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

CALIBRATION DATA

Number 1

Project Number: Condition-2

Operator. TB
Date: 5 Nov 2015

Start Time: 07:57

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

Calibration Standards

% Cylinder ID
11.8 CC158735
21.3 CC287635
Calibration Results
Zero 2 mv
Span, 21.3 % 8541 mv
Curve Coefficients
Slope Intercept
401.1 2
CO:

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

Calibration Standards

% Cylinder ID
8.7 CC158735
16.5 CC287635
Calibration Results
Zero 2 mv
Span, 16.5 % 6627 mv
Curve Coefficients
Slope Intercept
401.5 2
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CALIBRATION ERROR DATA

Number 1 ‘
Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet Calibration 1

Project Number: Condition-2

Operator: TB
Date: 5 Nov 2015

Start Time: 07:57

02
Method: EPA 3A
Span Conc. 21.3 %

Slope 401.1 Intercept 2.0
Standard Resulit Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
11.8 11.9 0.1 0.5 Pass
21.3 21.3 0.0 0.0 Pass
CO2
Method: EPA 3A
Span Conc. 16.5 %
Slope 401.5 ~Intercept 2.0
Standard Result Difference Error
% % % % Status
Zero 0.0 0.0 0.0 Pass
8.7 8.7 0.0 0.0 Pass
16.5 16.5 0.0 0.0 Pass
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Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

BIAS

Number 1

Calibration 1

Project Number: Condition-2

Operator: TB
Date: 5 Nov 2015

Start Time: 08:14

(07}
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 11.9 11.9 0.0 0.0 Pass
CO:2
~ Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.5 -0.2 -1.2 Pass
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RUN DATA

Number 1
Client: LWEC Project Number: Condition-2 Run-1
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015

, 02 CO:

Time % %
1100-1107 invalid data due to signal cable failure

11:08 8.9 111
11:09 8.7 11.1
11:10 79 11.8
11:11 8.0 12.0
11:12 8.0 12.0
11:13 9.1 11.2
11:14 9.0 10.7
11:15 9.2 10.9
11:16 8.8 10.8
11:17 8.8 11.2
11:18 8.3 11.5
11:19 9.0 11.2
11:20 9.5 10.7
11:21 9.5 10.4
11:22 8.3 11.4
11:23 8.4 11.8
11:24 9.0 11.3
11:25 9.2 10.8
11:26 8.9 11.3
11:27 9.0 11.0
11:28 8.7 11.1
11:29 8.9 11.0
11:30 8.8 11.0
11:31 9.0 11.0
11:32 9.2 10.9
11:33 9.2 10.8
11:34 8.8 11.1
11:35 8.9 11.1
11:36 9.4 10.8
11:37 9.5 10.5
11:38 9.8 10.4
11:39 9.2 10.5
11:40 8.5 11.4
11:41 7.8 11.9
11:42 8.4 12.0
11:43 9.7 10.6
11:44 10.4 9.6
11:45 9.7 10.0
11:46 8.9 10.9
11:47 8.6 11.3
11:48 8.9 11.2
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RUN DATA

Number 1
Client: LWEC Project Number: Condition-2 Run-1
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015
. 02 CO2
Time % %
11:49 8.8 11.0
11:50 8.8 11.1
11:51 8.6 11.3
11:52 9.1 11.2
11:53 9.3 10.5
11:54 9.1 10.7
11:55 8.8 10.9
11:56 8.9 111
11:57 9.5 10.8
11:58 9.9 10.0
11:59 9.1 10.6
12:00 9.3 10.9
12:01 9.3 10.3
12:02 8.7 111
12:03 8.6 11.2
12:04 9.0 11.2
Avgs 9.0 1.0
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RUN SUMMARY

Number 1
Client: LWEC Project Number: Condition-2 Run-1
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015
02 CO2
Method EPA 3A EPA 3A
Conc. Units % %

Time: 11:07 to 12:04
Run Averages
9.0 11.0

Pre-run Bias at 08:14

Zero Bias 0.0 0.0
Span Bias 11.9 8.5
Span Gas 11.8 8.7

Post-run Bias at 12:12

Zero Bias 0.0 0.0
Span Bias 11.9 8.5
Span Gas 11.8 8.7

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

8.9 11.3
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

Number 2

Calibration 1

Project Number: Condition-2 Run-1
Operator: TB
Date: 5 Nov 2015

Start Time: 12:12

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 11.9 11.9 0.0 0.0 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 11.9 11.9 0.0 0.0 Pass
*Bias No. 1
CO:
Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.7 8.5 -0.2 -1.2 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.0 0.0 0.0 Pass
Span 8.5 8.5 0.0 0.0 Pass
*Bias No. 1
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RUN DATA

Number 2
Client: LWEC Project Number: Condition-2 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015

. (07 CO:2
Time % %
12:26 8.7 11.1
12:27 8.9 11.2
12:28 9.0 11.1
12:29 9.0 10.9
12:30 8.9 11.0
12:31 9.1 11.0
12:32 9.1 10.8
12:33 9.1 10.9
12:34 8.7 11.4
12:35 8.7 11.3
12:36 8.4 11.6
12:37 9.0 11.2
12:38 9.4 10.8
12:39 9.8 10.3
12:40 9.6 10.3
12:41 9.0 10.6
12:42 8.6 11.5
12:43 9.1 10.9
12:44 9.4 10.8
12:45 9.7 10.2
12:46 9.2 10.5
12:47 8.7 11.0
12:48 8.8 11.6
12:49 9.5 10.4
12:50 9.6 10.3
12:51 9.3 10.4
12:52 9.0 10.8
12:53 8.6 11.2
12:54 9.1 11.1
12:55 9.3 10.6
12:56 9.4 10.5
12:57 8.9 10.8
12:58 8.7 11.2
12:59 8.9 11.1
13:00 9.1 11.0
13:01 9.3 10.5
13:02 9.2 10.7
13:03 9.3 10.5
13:04 9.4 10.5
13:05 8.8 10.8
13:06 8.7 11.2
13:07 9.2 11.1
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RUN DATA

Number 2
Client: LWEC Project Number: Condition-2 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015

, 02 CO2
Time % %
13:08 9.9 10.3
13:09 9.4 10.2
13:10 8.7 111
13:11 8.5 11.4
13:12 9.1 11.0
13:13 9.5 10.5
13:14 9.8 10.3
13:15 9.2 10.3
13:16 8.9 11.2
13:17 9.2 10.8
13:18 9.1 10.7
13:19 9.1 10.7
13:20 8.8 10.7
13:21 8.4 11.4
13:22 8.9 11.2
13:23 9.5 10.7
13:24 9.7 10.1
13:25 9.0 10.7
13:26 8.7 11.0
13:27 8.8 11.2
13:28 94 10.8
13:29 9.4 10.4
13:30 9.1 10.5
13:31 8.6 11.4
13:32 8.9 11.3
13:33 9.2 10.9
Avgs 9.1 10.8
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RUN SUMMARY

Number 2
Client: LWEC Project Number: Condition-2 Run-2
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015
(07 CO:
Method EPA 3A EPA 3A
Conc. Units % %
Time: 12:25to0 13:33
Run Averages
9.1 10.8
Pre-run Bias at 12:12
Zero Bias 0.0 0.0
Span Bias 11.9 8.5
Span Gas 11.8 8.7
Post-run Bias at 13:38
Zero Bias 0.2 0.2
Span Bias 11.8 8.5
Span Gas 11.8 8.7

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

9.0 11.2
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

Number 3

Calibration 1

Project Number: Condition-2 Run-2

Operator. TB
Date: 5 Nov 2015

Start Time: 13:38

(0]
Method: EPA 3A
Span Conc. 21.3 %

Bias Results

Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.2 0.2 0.9 Pass
Span 11.9 11.8 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.2 0.2 0.9 Pass
Span 11.9 11.8 -0.1 -0.5 Pass
*Bias No. 2
CcO:
Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.2 0.2 1.2 Pass
Span 8.7 8.5 -0.2 -1.2 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.0 0.2 0.2 1.2 Pass
Span 8.5 8.5 0.0 0.0 Pass
*Bias No. 2
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RUN DATA

Number 3
Client: LWEC Project Number: Condition-2 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015

. 02 CO:
Time % %
14:01 9.2 10.9
14:02 9.1 10.8
14:03 9.3 10.9
14:04 9.5 10.4
14:05 9.5 10.7
14:06 8.9 10.8
14:07 8.8 11.5
14:08 9.5 10.3
14:09 9.6 10.3
14:10 9.3 10.3
14:11 9.2 10.7
14:12 9.0 10.8
14:13 9.3 11.0
14:14 9.2 10.8
14:15 8.7 11.1
14:16 8.6 11.3
14:17 9.3 11.2
14:18 9.7 10.1
14:19 9.3 10.5
14:20 8.6 11.2
14:21 8.5 11.6
14:22 8.9 11.3
14:23 9.7 10.6
14:24 10.0 9.8
14:25 9.8 9.9
14:26 8.9 10.7
14:27 9.3 10.9
14:28 9.6 10.1
14:29 9.8 10.1
14:30 9.2 10.4
14:31 9.2 10.6
14:32 8.8 10.8
14:33 9.2 10.9
14:34 9.6 10.2
14:35 9.3 10.3
14:36 9.0 10.8
14:37 9.0 10.8
14:38 8.8 10.8
14:39 9.0 11.1
14:40 9.0 10.9
14:41 9.3 10.9
14:42 8.7 11.1
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RUN DATA

Number 3
Client: LWEC Project Number: Condition-2 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015

. 02 CO2
Time o %
14:43 8.8 11.2
14:44 8.8 11.2
14:45 9.2 11.0
14:46 9.1 10.7
14:47 9.5 10.7
14:48 9.1 10.5
14:49 8.5 11.0
14:50 8.0 12.0
14:51 8.4 11.8
14:52 8.8 1.4
14:53 9.3 10.8
14:54 8.9 10.8
14:55 8.7 11.1
14:56 8.4 11.6
14:57 8.8 1.4
14:58 9.1 1.1
14:59 9.5 10.7
15:00 9.4 10.5
15:01 9.0 10.7
15:02 8.7 1.4
15:03 8.7 11.2
15:04 9.0 11.1
15:05 9.4 10.7
15:06 9.5 10.5
15.07 9.3 10.5
15:08 9.0 11.0
15:09 8.9 10.9
15:10 8.9 11.1
15:11 94 10.7
156:12 9.8 104
15:13 94 10.5
15:14 8.9 11.0
15:15 8.9 10.9
Avgs 9.1 10.8
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RUN SUMMARY

Number 3
Client: LWEC Project Number: Condition-2 Run-3
Location: Boiler No. 1 Operator: TB
Source: ESP Outlet Calibration 1 Date: 5 Nov 2015
02 CO2
Method EPA 3A EPA 3A
Conc. Units % %

Time: 14:00 to 15:15
Run Averages
9.1 10.8

Pre-run Bias at 13:38

Zero Bias 0.2 0.2
Span Bias 11.8 8.5
Span Gas 11.8 8.7

Post-run Bias at 15:20

Zero Bias 0.1 0.1
Span Bias 11.8 8.5
Span Gas 11.8 8.7

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

9.1 11.2
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BIAS AND CALIBRATION DRIFT

Client: LWEC
Location: Boiler No. 1
Source: ESP Outlet

Number 4

Calibration 1

Project Number: Condition-2 Run-3
Operator: TB
Date: 5 Nov 2015

Start Time: 15:20

(07}
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 11.9 11.8 -0.1 -0.5 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.2 0.1 -0.1 -0.5 Pass
Span 11.8 11.8 0.0 0.0 Pass
*Bias No. 3
CO;
Method: EPA 3A
Span Conc. 16.5 %
Bias Results
Standard Cal. Bias Difference Error
Gas % % % % Status
Zero 0.0 0.1 0.1 0.6 Pass
Span 8.7 8.5 -0.2 -1.2 Pass
Calibration Drift
Standard Initial* Final Difference Drift
Gas % % % % Status
Zero 0.2 01 -0.1 -0.6 Pass
Span 8.5 8.5 0.0 0.0 Pass
*Bias No. 3
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APPENDIX C
OPERATING DATA
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SEPTEMBER TEST PROGRAM
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LWEC Compliance Testing Fuel Usage Summary Page

Rallroad lie  lire-Derived
Test Date Time Wood TPH TPH Fuel TPH Penta TPH

9/23/2015 - Lead

Test #1 15:13-16:23 7.28 14.57 1.65 0.24
Test #2 16:57 - 18:08 7.39 14.78 1.65 0.24
9/24/2015 - Lead

|Test #3 |08:28 -09:40 | 7.89 15.78 1.84 0.24
9/24/2015 - Particulate, PM10, Hcl, SO2, Nox

Test #1 11:26-13:30 7.55 15.1 1.83 0.24
Test #2 14:48 - 16:57 7.22 14.43 1.84 0.24
Test #3 17:52 -19:35 7.82 15.64 1.83 0.24
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Test Start Time /513 Test End Time /623

Test Description L EAD TESTING # |

Fuel in Bins >> Tires

' R = Al
;% T1ES oy b 71 ES mal
| Date: 9-23-/5 PenTh- CHIPS BELT

SCALE

Bin 2 Bin 3

Run No Reclaimers TDF
Rake speed Rake speed Rake speed Screw Jehn John John Stm ib/mmbtu
15 Min Time Bin # 1 Bin # 2 Bin# 3 Speed  Visuat Visual Visual Flow 02 CO Opacity

R N T T R T T Uk L 70 LHE g

2 i3 1 e i o : g 3/8‘,___3_3‘_/&32? : /93 i 7.0 §,/L/o ). 8

3 issws Lo & i 9. b2 8 i3eq i L i93 1723 g il
4 ijgoo i 3 HIS- T N R Y- B - LV IR L L O o - R V. VR NI
5 iws i 9 i 9 L8 i 1389001 o ies iy 12 igg
6 630 i & i & i 8  ise  i3e4so | P i3 95 1087 g
7o ueds i & i L8 18 3wyl /73 7.5 1094 (2.0

8 _imeo L& iy b g igg iswve i i iy io3 i 5o s

R _ i

Comments:
05/06/10
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Seer 23,2005
L'Anse Warden Electric Co. Compliance Testing - Week of fune-22,2015

Must be completed within 36 hours of start time.

TEST STRLT () 1513
Tk Tish @ 1908

Hour ESP Primary Primary Precipitator { Precipitator Spark
Data Current Voltage Kilovolts Milliamps - Rate
o0 am. | 4] 2(2 3, L5060 7
oo | = 2 238 32 L498 3
xp0am- | =3 26 ¢ g7 29 “ 14 3
o, | = ! 21 ’ 32 Foo ¢l
200am. | & 2 2458 3¢ ts5e 5
2:00pm. | 3 2/ el 30 6l &
oddm | «#/ | 2o 325 ¢ g
weepm. | = 2L 218 29 Lo 2
..,égg_m &3 204 Je 3o 528 A
woopm. | =1 | 74U 33 le. 14
woepm. | 2 | 204 24 246 20
soepm| #3 | Doy P! 24 $2b |
scopm. | # | 254 35 6l 4
+gepm. |2 218 24 Yy L
“00p.n. | %3 219 |00 20 | &Y \
~4:86pm.

‘argets - See attached
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L'Anse W Electri . i ing - Week-efjune-22;2015 j :
nse Warden Electric Co. Compliance Testing ’“’fﬂrS"’ srael @ 573

=7 '231 20/5

Must be completed within 36 hours of start time.

Hour

Wood
Ton/Hr

Ties
Ton/Hr

Penta Ties
Ton/Hr

Tires
Ton/Hr

Opacity
%

CO
#/MMBtu

Excess 02

00 a.m.

100 a.m.

100 a.m.

0:00a.m.

1:00 a.m.

2:00 p.m.

00 p.m.

00 p:m.

<00 p.m.,

(= o]
=00 p.m.
170

6.6

/3.39

ozq

o=~ L7

155

00 p.m.

7.87

15.74

n.24

1,74

.15/

)
»00 g‘;?l.

(40

12,814

o ¢

.74

18

00 ‘3.‘1’%’;’.

.55

1510

0. 2

V-7

<00 p.m.

<00 p.m.

0:00 p.m

.

1:00 p.m

.

argets - See attached

:ompliance Test: 3 two-hour runs

Ine pound sample of each fuel every two hours during test (once per run)

Q1_LWEC001_Opactiy_003894
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[ EAD

TESTIAG

SesT 23,2005
L'Anse Warden Electric Co. Compliance Testing - Week ofJune22:2615~
Sampling for O,, CO,, PM, SO,, NOx, Pb, VOC, Hd, PM10

# | resr sTaeT @ /513
TEST  [Fraisd & /623
o gesr sTAer@ 1657
7ese Fwisy € 180Y

Hour

MCF Usage/hr

Steam Load #/hr

MW/Hr

% Boiler Load

{D Fan Load

Air Flow

Flue Gas Temp

Weston Testing Yes or No

7:00 a.m.

Precip é/}g ouT.

3:00a.m.

3:00 a.m.

t0:00 a.m.

L1:00 a.m.

12:00 p.m,

(:00 p.m.

1:00 p.m.

i5i3
3:06 p.m.

193  ppPH

/8.3

SYEWA

6577

372°

YES

¥/
100 5.

/é.3

80,37

60 .27

371°

YES

N
»:00 p.m.

193

18.3

79.37

4-9%

374°

YES

»:00 ;ﬁ%&

[4%

7.0

§0.7%

©3.6%0

37Y°

YES

.00 AQWD‘O

141

7. X

2\. %%

64 1%

3772°

VO

3:00 p.m.

1:00 p.m.

.0:00 p.m.

.1:00 p.m.

‘argets

40X numbers:
.01#s/MMBTU

02

below .190#5/MMBTU

IM: - --.010#s/MMBTY- —

Q1_LWEC001_Opactiy_003895



Test Start Time

Test Description

Fuel in Bins >>

/657

Test End Time

1908

Lerg

7TESTING

= 2

| Date: 9-23-/5

Run No

15 Min Time

e

7TIES

Loooy
CHiPS

% 71ES

Reclaimers
Rake speed
Bin # 1

Rake speed
Bin # 2

Rake speed
Bin# 3

Tires
MAIN
Fuel
Relr
SCALE
Bt Bin 2
TDF

Screw  Jehn John

Visual

Visual

Bin 3

Stm

Flow 02

Ib/mmbtu
CO

1 P57 G
2 fiis |

Comments:
05/06/10

Speed Alisuak

L8 13n.70
L 18135297

P94

/8

i 73

/8 '
19 344,30
i I8 iHeSeuri
o g dnagi
o 18 idle.q)
1 :

Ty
.
I
*
PRt

t 392,60

367,200 i

P 7.0

i /95 72

A

IRV

4y 7

PNk 70

P19

L ANNCFEN A N

| ’777 .
i i

PN TG |

Q1_LWEC001_Opactiy_003896
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L'Anse Warden Electric Co. Compliance Testing - Week-offane22, 2015
Sampling for O,, CO,, PM, SO,, NOx, Pb, VOC, Hcl, PM10

Hour MCF Usage/hr | Steam Load #t/hr MW/Hr % Boiler Load {D Fan Load Ajr Flow Flue Gas Temp Weston Testing Yes or No
7:00 a.m. i9%6 16.7 166 6.2 373 AO
:00a.m. | 197 [16.7 97.2 6.5 3¢8 ALO
%00 a.m. /95 6.4 &35 (5.6 37/ yES
10:00 a.m. /74 b 99. 4 66.2 374 AL
11:00 a.m. 194 6.4 79.8 (.2 3726 wo
12:00 p.m. i73 1.7 95,0 6(.3 374 YES
1:00 p.m. /93 jb.7 £3.3 64.7 375 vES
2:00 p.m. 191 16.7 B84.1 6.4 377 A0
3:00 p.m. 19 6.7 90.7 l.8 377 YES
1:00 p.m. /93 ib.7 92.7 ¢4.9 377 yeS
3:00 p.m. )93 4.7 &30 Ge.Y 380 VES
3:00 p.m. 143 16,77 96.5 65. 6 380 VeS
1:00 p.m. j52 16,7 9.9 (4,3 382 YesS
3:00 p.m. r
2:00 p.m.

[0:00 p.m.
.1:00 p.m. -
H | Test STAr€ 082E), .., resr
resr Fisy 8 0990 _ e e
‘argets HaoTer é:::; g l/;;fg fﬂﬂ""‘umr‘y/" ” m/ <e / 93&172.}-”_ —
JOx numbers:  below .190#s/MMBTU " p3 . oor STher € /44

02 .01Hs/MMBTU
‘WM:  .010#s/MMBTU

Q1_LWECO001_Opactiy_003897
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!

NERIC PROCESS OPERATING DATA LOG SHEET FOR EMISSIONS TESTING
i . . ; 7

+— -

] i ‘ : :
. L 4 : : !
1 : ! 5 . ; ; i ,
: - ; ; ! ’ , ! i ' [ ;
IWER BOILERS-RECOMENDED EVERY 15 MINUTES; START 15 MIN B4 TEST, AND CONTINUE 15 MIN AFTER TEST : ' i : |
: j i : ; o i : i : :
i6/20/11_|Start Time | Stop Time FUEL STORAGE BUILDING TDF BIN Oxygen Levels Production Rates Main Belt
: : : : Bin #3 ; TPH STACK 02, if "MW (specify
0828 Bin #1 Fuel: TPH :Bin #2 Fuel . TPH Fuel in ; TPH Screw  Totalizer * Rate (if . known from | STEAMING ' grossor | Main Fuel
inplace ' Rake Speed . Inplace Rake Speed place :Rake Speed Speed TDF) BOILER 02 CEM RATE net) belt
] H : : .
int DATE TIME (use Type of SPECIFY ! Typeof SPECIFY : Type of  SPECIFY | SPECIFY - % (specify wet: % {specify wet, Totalizer
: military time) Fuel UNITS Fuef UNITS ! Fuel UNITS ’ UNITS or dry) ! or dry) KPPH
[EC §724/2015 ~ 800 RIRTIES | 73 .69 oteh clifS & T 4.4 Heres 73 .49 /8 t 12,68 % 1,78 2,3 /96 7¢.7 763, Yo 1
JEC 9/24/2015 1 815 : : : H - H
JEC . 9/24/2015 ] 830 t H A [ : o l2 /8 /3.58 6.8 /9% A /77.30
JEC 92420151 845Y & : Y i : r 49 /8 4, 04 2.2 /9% 1 166 /8% 05
JEC - 1 9/24/2015 ' 600 B 7.8 : ] 7.8 [ 7.8 / M52 ~1.8Y 7.5 95 1 6.6 /88.91
JEC 97242015 . 915]g « q : 2 | /& AT 7.3 195 /6.7 /93.66
VEC 0/24/2015 930{w m L H /3 Y /6 (5496} 2 /95 1 6.7 2¢0.56
VEC 9/24/2015 9454~" 16 H 8 i 3 . /8 i /590 2.6 ! 134 16.6 2eg,, %6
JEC . 9/24/2015 . 1000 L AT C 74 6. 96 /e 6 .90 18 P [e. 3y < .81 7.5 : WiLi 1.6 295
JEC ~_ 97242015 1015 1Y : P /3 i /5 /8 P 6.8 7L ; 199 1t 2 7:44)
VEC 9/24/2015_° 1030 A : T el ; 73 i /732 7-3 ’ 194 I 224, 47
JEC . 9/24/2015 1045 2 1 73 I /8 P72 7.5 /194 1bG 230,57
JEC - 9/24/2015, 1100 2 L 7.0 LI 740 A 7.60 /& /8.8 -~ .89 7.4 199 /4.6 23¢./0
JEC _ 1 9/24/2015, 1115, & 2 : - /G 21 /8 /866 7.3 199 A 24262
JEC 1942015 1130\~ L 72 : [ /6 } 21 /8 9.0 ! 724 /95 6.6 249.55
JEC o401 1145 S 12 ; : - : EN] /8 19.56 ! 7.3 195 -6 255.3/
EC 042015 1200 | /2 P 7.80 : P23 i 7.86 EY) 7. €6 ‘8 200l = 1.gY4 7.8 /94 147 26654 A
[EC \ 9/24/2015, 1215 12 v B 2N /2 /8 20,48 29 /93 /6.7 268,70
7EC | 9/24j2015 ] 1230 |3 £ 1 S R /8 Loy 7.6 /93 /6.7 275./0
EC 9/24/2015 | 1245 fu {1l i [Nz A : L {0 23 21 %6 2.6 /93 " 16.7 280,59
EC 6242015 1300 [§ L8 724 : A T 2.2Y Y 7.24 18 189 + [BL 2.7 193 /6.7 ag5jo 4
EC_ | 9242015 . 1315 8 : : LY : TS /8 i A23Y 7.6 /92 767 2%0.73
€C T 9/24/2015 | 1330 = : j s : : /5 /5 122,76 76 iz 6.7 296.77
EC 924720151 1345 8 1 : LY i 15 iz 123,22 2.6 192 167 303, /0
EC_ 1 9242015 1400 B T 7.9 : V] A7 /2 A /8 T 23.66 =182 77 /37 /6.7 309.30
EC 15242015, 1415 e ; L /3 /2 H /8 A 2.8 /92 1é.7 305,76
EC _ 9/24/2015 1430 12 : ) : g H /8 V%40 2.6 /%3 /6.7 320,64
EC 6242015 1445 iy : HE] : T8 : /6 ‘25,06 2.9 197 [¢.2 326,02
EC_ | 9/24/2015 1 1500 | i6 7.26 ; L1 T L8 L 7.26 18 125, 50 4 ).949 7.9 192 14-7 232,93 -
=C ' 9/24/2015 1515 | « g : v /3 i = : /€ 1 2598 7l /93 /6.7 33737
C 6/24/2015 | 1530/ H: i L5 : H : 8 2e4d 7.2 9% 76,7 3%2.39
C | 9/24/2015 | "~ 1545] 3" L9 : : /% i 9 i 8 P R6.90 ¢ 7.2 : /92 (67 39€.4¢
C 9/24/2015 1600 0R. P9 P 6.95 ; /3 .75 : P9 L £.95 /8 120,32 = )82 2.3 172 /6.7 353.40 -
C | 92472015 1815 K\ 8 : : 7 : & : /& 12780 ) /92 7 /4.7 342.65
C | 9/24/2015 1630 |8 8- ! : 7 i e : 78 V2826 2.5 793 /6.7 34£.38
iC 192422015, 1645 i 8 + : LI/ S : ] : (& (26,70 ! 2.5 193 6.7 372,70
i 9R4R01s 1700 8 L 7YY : I T L 2 X% /8 : Y <18 7.6 19Z 6.7 399.30
C 1 0/24/2015 ¢ 1715 & ; : 9 : : P /2 : 18 i%ﬁ YA 75 - A le7 133578 .
T 5/24/2015 | mg; caes L 74 : ians L o : Befres ¢ ’fi % i 3008 | 7.5 ) 193 76,7 1 390,9)
T 9/24/2015 174 i3 : ! - N : i : /I8 3¢5 b 154 16,7} 3834
€ G/24/2015 1800 | 7 (.28 RS9 1S TN T\ g 3168 A ¥ 1.3 93 ¢ 14,7 | 4ol 98
C . 9/24/2015 | 1815 HEE Y } : H : H T : 15 ETIYAR - ] 1S3 i [P AY
c S/24/2015 | 1830 ) ; I ; j TR P 2/ H A Jac ! ; TETe
C [ 9/242015 1845 S ; ; ; : 18 IS 30.36 1.4 193 ‘—{ 23.720
C 9242095 1900 L% 736 LS AT Y-X 136 1% X TENN EE AT 192 L7 s, 3
c 324/2;815 :ggg : % : : ‘7q\ : : T ! 3 : 193 167 %3150
C 92472015 : : ; : : ; ; —1‘% —17 3
& Sotaors L : : : : G | : 33.7 : 7 174 162 149493.20
3 §/24/2015 ;2000 : : ; : ; ; ; -+
: : 1 s e ; ] 5 f :

amamniae
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ninAnnae

GENERIC PROCESS OPERATING DA i : ; : : ! i
i . : : ! ; : : .
T : i ;
POWER BOILERS--RECOMENDED EV i : : i : ] :
B6720711 [Start Time | Stop Time Stack Montors ESP POWER DATA (IF AVAILABLE) ESP POWER DATA (IF AVAILABLE) ESP POWER DATA (IF AVAILABLE)
- - :
o818 ESPField1 . ESPField1 Spark ~Primary | ESPField2 = ESPField2 @ Spark Primary | ESPField3 ESPField3 ' Spark | Primary
OPACITY co {inlet) (inlet) Rate {Center} (Centerj : Rate {Outlet) (Outlet) Rate
Plant DATE TIME (use Secondary : Volitage | Secondary . Voitage - : Voitage
military time) % . ib/mmbtu mA SecondarykV: SPM mA SecondarykV =~ SPM Secondary mA: Secondary kV: SPM
LWEC 0/2412015 800 /. & L L 1H2 H06 32 L 13 232 556 32 Y -T7] 41§ X LI 204
LWEC " 6/24/2016 | 815 1.5 37 | : : ) ]
LWEC 97242015 | 830 7.7 A : i ; : : :
LWEC™ [ 9/24/2015 | 845 A 2k E ! : ; :
LWEC ' 9/24/2015 900 7.9 A7 3jo REY 2 2% 696 37 o | 252 53¢ 30 / 26
LWEC . 9/2472015 . __ 915 /.5 122 Y S 258 : :
LWEC 9/24/2015 930 It /24 i : i ,
LWEC 972412015 945 /.7 156 ) ; : : i
LWEC | 9/24/2015 ___ 1000 I.e Clex Ly . B T F 25¢ g8 32 26 224 228 EX A1)
LWEC | 9/24/2015 . 015 7.3 T 25 . !
LWEC 1 9/2472015 . 4030 2.0 G : .
LWEC " 9/24/2015 . 1045 2.3 . /03 ' ; 3 : :
LWEC 9/24/2015 . 1100 /-7 . /32 TBy T 34 =) 262 (AT 3e | & 228 526 29 b 26
LWEC 9/24/2015 . 1115 1.7 leo : ! : : | i
LWEC | o/24/2015 . 1130 XA [ 305 ; | ; , B i i |
LWEC | 9/24/2016 ] 1145 AL i i37 ; i ! : /
LWEC 92472015 1200 17 f (02 €34 .37 Lk T 27 694 32 2 [ 438 527 F A9 LH 212
LWEC 9/24/2015 1215 /.7 _lie ! ; i : : :
LWEC 9/24/2015 1 1230 2.5 /34 : : N
LWEC 7 9/24/2015 1245 [ 088 i : .
LWEC . 9/24/2015 1300 /5 [i0% + 4yo L 34 A 2498 698 3¢ 15 229 ¥5¢ 29 5 208
LWEC | 9/24/2015 1315 Xi i _ ! : ; !
LWEC 9/24/2015 . 1330 14 ‘082 i ; : :
LWEC ~_  9/24/2015 | 1345 7.7 LY ! ! I !
LWEC | 9/24/2075 | 1400 I & 70/ ¥ 50 35 7 T 2o 99 33 T e A48 Y34 29 3 202
LWEC 1 8/24/2015 1415 |2 733 : ! _ * !
LWEC _ 9/24/2015 1430 7.6 VY : X i : ‘
LWEC 072412015 1 1445 7.7 126 : . ‘ ; : ; .
LWEC . 9/242015 1500 /3 L09% 1 @HY . 3G 3 - 212 ¢50 . 33 624 5§32 3¢ Y (A8
LWEC | 9/24)2015 | __ 1515 /. & /o5 ! i ! i [ !
[WEC ' 9/24/2015 1530 1.7 08/ T i : ; ! |
IWEC | 9/24/2015, 1545 1. 4 L 092 | ; ; ! |
LWEC __ 9/24/2015 . 1600 2.5 WEL {ho - 87 22 737 G2L 22 . 5y 29 24 3y "o Z%o
ILWEC 9/24/2016 7 1615 6 M9 : : ¢ : :
LWEC _ '9/24/2075 1 1630 7.4 , 086 ; ; {
LWEC 1 9/24/2015 1645 )7 155 ! o : i .
LWEC . 9/24/2015 1700 2,2 070 L 540 36 T F . 938 ey T 4y % | 252 532 T30 Z 226
LWEC 9/24/2015 1715 & 06T ; : ; : ! ;
LWEC ' 9/24/2015 1730 /. 72 : i . ! ' : !
LWEC ' 02472015 . 1745 4.5 T ) i . : i i
ILWEC 9/24/2015 ; 1800 1 g T 3o Y 5 Py [ZE1S) 32 -1 44 Sk 33 L0 TRy
LWEC 972472015 1815 1.0 S i : *’ s ; .
LWEC 9/24/2015 © 1830 v, Y ; ! :
LWEC 942015 1845 el S : : . i :
LWEG __ 90/24/2015 1900 1.2 Y L X 775 T 3 3 &R Gae | 31 S 23y 542 -1 O x4y
LWEC /242015, 1915 A B3R ! T : ‘ : i
LWEC | 9/24/2015 , 1830 L it : ; | : ' : ; ;
LWEC | 9/24/2015 | 1945 - : : i I
LWEC | 9/24/2615 | 2000 T J i : '
i i R ! i ;
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Steam & Controls Created: 11/18/15 15:15
L'aAnse Warden EU BOILER # 1

Daily Emission Report
For 9/23/2015

PROCESS STEAM FLOW co 02 Fd FACTOR co
KLB/HR PPM % SCF/mmBTU LB/mmBTU
wimiio =+ HouL»-w- . 1—~Hr:Avg.Stat - l~Hr.Avg.-Stat. _l-Hr Avg-Stat - l-Hr Avyg-Stat .1~Hr_ Avg _. Stat .. 1-Hr_Avg-Stat- -.
0 1.00 svc 288.0 svcC 83.8 SvVC 9.9 svC 9561.0 SvVC 0.111 svC
1 1.00 svC 289.3 svC 82.3 svC 9.5 SVC 9561.0 SVC 0.105 svC
2 1.00 svc 287.3 SvC 106.2 SvC 9.6 SVC 9561.0 SVC 0.136 SsvC
3 1.00 svC 288.9 svC 116.1 svVC 9.6 SVC 9561.0 sVC 0.149 SsvC
4 1.00 svcC 287.9 svC 130.8 svC 9.9 SvVC 9561,0 SVC 0.173 svC
5 1.00 svC 289,6 SvC 99.3 svVC 9.5 SVC 9561.0 SVC 0.126 svC
6 1,00 svC 294.6 svC 103.3 svC 9.5 svC 9561.0 SvC 0.132 svC
7 1.00 svC 293.9 SvC 120.9 SvC 9.4 SVC 9561.0 svVC 0.153 svC
8 1.00 svC 290.5 svc 157.9 SsvC 9.8 svC 9561.0 SVC 0.207 svC
9 1.00 svC 294.3 svC 127.9 svC 9.5 SvVC 9561,0 SVC 0,163 svC
10 1.00 SvC 293.7 svVC 154.2 svC 9.3 svC 9561.0 sSVC 0.193 svC
11 1.00 svC 294.1 svC 135.5 svC 9.1 svC 9561.0 SVC 0.167 SvVC
12 1.00 svC 294.,1 svC 125.1 sSvC 9,3 svC 9561.0 SVC 0.157 svC
13 1.00 SvVC 293.6 SvVC 144.9 svC 9.2 8SVC 9561.0 svC 0.180 svC
14 1.00 svc 294.,2 svC 124.6 SVC 9.2 8svVC 9561.0 SVC 0.155 SsvC
15 1.00 svcC 293.8 svC 127.1 svcC 9.1 svC 9561.0 SVC 0.156 svC
16 1.00 svC 294.0 svC 119.3 svC 9.4 svC 9561.0 SVC 0.151 svC
17 1.00 svc 294.8 svcC 114.4 svC 8.9 SvC 9561.0 SVC 0.138 svC
18 1.00 svC 293.4 svC 100.1 svC 9.0 svC 9561.0 sSVC 0.122 svc
19 1.00 svc 292.1 svC 131.4 svC 9.5 svC 9561.0 SVC 0.167 svVC
20 1.00 svC 292.8 SvC 104.2 svC 9.5 SvVC 9561.0 sVC 0.133 svC
21 1.00 svC 291.9 svC 99.9 svVC 9.2 svC 9561.0 SvVC 0.124 svC
22 1.00 svc 293.5 svC 93.7 SvC 9.1 svC 9561.0 SvC 0.115 SvC
23 1.00 svC 301.3 svC 137.3 SvC 8.8 SvVC 9561.,0 SvVC 0.165 svC

* CEM DAS reported steam rate not verified for accuracy or used by control room
operators in running the boiler

e o o s e Explanation for Status Code----
SVC = MONITOR IN SERVICE

CEMDAS (TM) Data Acguisition System Page 1 of 1
e
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Steam & Controls Created: 11/18/15 15:19
L'Anse Warden EU BOILER # 1

Daily Emission Report
For 9/24/2015

PROCESS STEAM FLOW co o2 Fd FACTOR co
KLB/HR PEM % SCF/mmBTU LB/mmBTU
~_Hour __  1-Hr Avg Stat 1-Hr Avg _Stat _1-Hr Avg Stat  1-Hx Avg Stat  1-Hr Avg_ Stat  1-Hr Avg Stat. .
[ 1.00 svC 300.9 svC 122.5 5VC 9.4 8vC 9561.0 svC 0.155 svC
1 1.00 svC 298.6 sSvC 125.2 SVC 9.2 svc 9561.0 sVC 0.155 svC
2 1.00 svC 299.1 svC 116.0 svcC 9.2 svc 9561.0 SVC 0,144 svcC
3 1.00 svcC 299.8 svC 111.9 svC 9.1 svC 9561.0 svC 0.138 SvC
4 1.00 svC 299.4 svC 96.7 SVC 5.4 svc 9561.0 svC 0.122 svC
5 1.00 svc 299.1 svc 84.3 SVC 9.1 svc 9561.0 SVC 0.104 svc
6 1.00 svC 297.8 svC 103.5 svC 9.2 svC 8561.0 SVC 0.129 svC
7 1.00 SvVC 292.9 svC 124,2 svc 9.3 8vC 9561.0 SVC 0.155 svC
8 1.00 svC 297.4 svC 114.9 sSvC 9.9 svc 9561.0 SvC 0.152 svcC
9 1.00 svC 297.1 svC 117.7 svC 9.2 8vVC 9561.0 SvC 0.146 svC
10 1.00 SVC 296.2 SVC 110.1 SVC 9.2 SVC 9561.0 SVC 0.137 svc
11 1.00 svC 295.8 svVC 105.3 svC 9.2 8vVC 9561.0 svC 0.131 svC
12 1.00 svVC 293.7 svC 71.8 SvVC 9.4 svc 9561.0 SVC 0.091 svc
13 1.00 svC 293.0 svcC 83.1 svC 9.2 sVC 9561.0 svC 0.103 svC
14 1,00 sSVC 293,3 svC 83.5 svc 9.4 svc 9561.0 SVC 0.105 svVC
15 1,00 svC 293.8 svVC 88.7 svC 9.2 SVC 9561,0 SVC 0.110 svc
16 1.00 svc 294,0 SvVC 86.3 SVC 9.1 svc 9561.0 SVC 0.106 svc
17 1.06 svc 294,3 svC 96.6 SVC 8.8 svC 9561.0 SVC 0.116 sSvC
18 1.00 svVC 294.2 svc 124.4 SVC 8.7 sveC 9561,0 SVC 0.148 svC
19 1.00 svC 294.4 svc 116.5 SVC 8.8 svC 9561.0 SVC 0.140 svC
20 1.00 svC 294,4 SVC 108.1 svC 9.0 svC 9561.0 SvC 0.132 svc
21 1.00 svC 294.5 svC 120.9 svC 8.7 svC 9561.0 SvC 0.144 svC
22 1.00 svC 294,7 svC 105.5 SVC 8.7 svc 9561.0 SVC 0.126 SVC
23 1.00 SVC 293.1 svC 106.4 SVC 8.8 svc 9561.0 SVC 0.128 svC

* CEM DAS reported steam rate not verified for accuracy or used by control room

operators in running the boiler

SVC = MONITOR IN SERVICE

[ - ————— o i e s i i ot E— P

CEMDAS (TM) Data Acquisition System Page 1 of 1
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Stegam & Controls
L'Anse Warden

Created: 11/18/15 15:16
EU BOILER # 1

Q1_LWECO001_Opactiy_003902

Daily Opacity Report
For 9/23/2015
Opac. % Opac. % opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac. %
Minutes finute Minutes Minutes Minutes Minutes Minutes Minutes Minutes _ Minutes
TTHour T 0 -5 C17°7718 - 2324 - 29 30~ 35 - 36 - 41--- 42 - 47 -~ 48---53 - .54 -~ 59~
0 1.5 svC 1.8 svC 1.7 svC 1.5 8VC 1.6 svC 1.5 8vC 1.9 svC 1.7 SvC 1.6 svC 1.6 sSvC
1 1.9 svC 1.7 svC 1.7 8vVC 1.5 svC 1.6 svVC 1.8 svC 1.6 SVC 1.6 SVC 1.7 svC 1.8 svC
2 1.7 svC 1.7 svC 1.6 svC 1.6 svC 1.9 svC 1.6 SvC 1.6 SVC 1.8 SvC 1.9 svC 1.7 8vC
3 1.6 SVC 1.6 SvVC 1.7 svC 2.0 sSVC 1.7 svC 1.7 SvC 2.0 svc 2.1 8VC 1.8 svC 1.7 svC
4 1.7 svC 1.8 svC 1.8 SvVC 1.6 SVC 1.6 SVC 2.1 svC 1.7 sVC 1.8 svC 1.6 8VC 1.6 svC
5 1.8 svC 1.8 svC 1.6 SvC 1.7 8&vC 1.9 svC 1.8 svC 1.6 8vVC 1.5 svC 1.5 svC 1.9 svC
6 1.7 svC 1.6 SvVC 1.8 svC 2.3 sVC 2.0 svC 1.8 svC 1.7 8VC 1.6 sVC 2.0 svC 1.8 svC
7 1.7 svC 1.9 svC 2,1 svC 1.8 svC 1.7 svC 1.6 svC 1.7 sSVC 2.0 svC 1.8 svC 1.8 svC
8 1.9 svC 2.1 svC 1.8 svC 1.7 svVC 1.8 svC 1.9 svC 2.2 svC 1.7 8vVC 1.7 svC 2.1 8svc
9 2.1 svC 1.8 svC 1.7 svC 1.7. 8VC 1.8 SVC 2,0 svc 1.8 SVC 1.7 svVC 2.0 8vC 1.9 8vC
10 1.8 svC 1.8 svC 1.7 svC 2,0 svVC 1.9 svC 1.7 svC 1.7 svC 2,1 svC 1.8 svC 1.7 svc
11 1.7 svC 1.7 svC 2.1 s8VC 1.8 8vC 1.7 svC 1.8 svC 2.0 svC 1.8 SvC 1,7 svC 1.7 sv¢C
12 1.6 8VC 1.9 svC 1.6 SvVC 1.6 sVC 1.7 svC 1.9 svC 1.7 svC 1.7 SVC 1.7 svC 1.7 SvC
13 2.1 SVC 14.2 NSA 1.8 svc 2.3 svC 2.3 sVC 2.0 svC 1.9 svC 1.7 SVC 1.8 svC 2.1 svC
14 - 1.7 svC 1.7 svC 2.5 8vVC 2,7 8svVC 2.2 svVC 1.9 svC 1,7 svC 1.9 SvC 2.1 svC 1.7 sSVC
15 1.6 SVC 2.6 svC 1.9 8sVC 1.7 svC 1.7 svC 1.6 svC 1.9 svC 1.9 svC 1.7 svC 1,9 svc
16 2.3 8¢ 1.9 svC 1.7 SvVC 1.8 SVC 1.8 svC 2.2 sVC 1.9 svC 1.6 SVC 1.8 sVvC 2.2 8VC
17 1.6 sVC 1.6 svC 1.6 svVC 1.6 SVC 2.4 svC 1.7 svC 1,7 SVC 1.8 svC 2.0 svC 1.8 svC
18 1.7 svC 1.6 SvC 1.6 SvC 2.3 svC 1.6 svC 1.6 SvC 1.8 8VC 2.0 svC 1.8 svC 1.7 SvC
19 1.8 sVC 1.9 svC 2.1 svC 1.7 SvC 1.8 svC 2.1 svC 2.0 svC 1.9 svC 1.8 svC 1.7 svC
20 1.9 svC 2.1 svVC 1.8 svC 1.7 svC 2.1 svC 2.0 svC 1.8 svC 1.7 svC 1.6 svC 1.9 svC
21 1.9 8VC 1.6 SVC 1,6 svC 1.9 svC 1.8 svC 1.6 svC 1.6 svC 1.6 SVC 1.9 svC 1.9 svC
22 1.6 SVC 1.7 svC 1.9 svC 1.8 SvC 1.6 svC 1.6 SvC 1.6 SvVC 2.2 SVC 1.7 8VC 2.0 svC
23 2.2 svC 2.2 svC 1.9 svC 1.8 svC 1.6 svC 1.7 SvVC 2.1 svC 1.7 8VC 1.7 svcC 2.0 svC
The average opacity period average for the day was 1.8% for 239 periods of valid data.
The Fan was in operation for 240 periods.
The maximum opacity period average for the day was 2.7%.
There was 1 period of invalid data.
Status Code Definitions
NSA = NO SAWMPLE AVAILABLE SVC = MONITOR IN SERVICE
CEMDAS (TM) Data Acquisition System Page 1 of 1



Steam & Controls
L'Anse Warden

Created: 11/19/15 09:13
EU BOILER # 1

Daily Opacity Report

Opac. % Opac. % Opac. % Opac. %
Minutes Minutes Minutes Minutes
TTHour . 0 -5
¢ 2,1 svC 1.9 svC 1.7 svC 1.7 svC
1 1.9 svVC 1.8 svC 1.7 svC 2.0 svC
2 1.8 svC 1.7 svC 1.9 svC 2.0 svVC
3 1.7 svC 2.2 svC 2.0 svc 1.8 svC
4 2.2 8VC 1.7 svC 1.7 svC 1.9 svC
5 1,7 svC 1.8 svC 2.0 svC 2.0 svC
6 1.6 SvC 1.9 svC 2.2 sVC 1.8 svC
7 2.3 SVC 2.1 8svC 1.9 svC 1.9 svC
8 1.9 SvC 1.8 svC 1.6 SvC 1.6 svC
9 1.9 8vC 1.8 svC 1.8 svC 2.1 svC
10 ., 1.7 svC 1.8 svC 2.2 svC 1.7 svC
11 1.8 sVC 2.1 svC 1.7 svC 1.7 svC
12 2.1 8vCc 1.7 svC 1.7 svC 1.8 svC
13 1.8 SVC 14.5 NSA 2.3 svVC 1.9 svC
14 1.9 svC 2.0 svC 1.9 svc 1.8 svC
15 2.2 gvC 2.0 svC 1.9 svC 2.0 svC
le 1.9 svC 1.7 svc 1.7 svC 1.8 svC
17 1.8 sv¢ 1.8 svC 1.9 V¢ 2.1 8vC
©18 1.6 sSVC 2.0 svC 2.2 sVC 1.8 svC
19 2.2 svC 1.8 svC 1.8 svC 1.7 svC
20 1.9 svC 1.9 sSvC 2.1 svC 2.1 svC
21 1.9 svC 2.0 svC 2.0 svC 1.9 svC
22 2,0 svC 1.9 svC 1.9 svC 1.7 svC
23 2.2 svC 1.9 svC 1.8 svC 1.7 svC

The average opacity period average for the day was

The Fan was in operation for 240 periods.

The maximum opacity period average for the day was

There was 1 period of invalid data.

Status Code Definitions

o o v o 0 0 4 T b D 0

NSA = NO SAMPLE AVAILABLE

For 9/24/2015

Opac. %
Minutes

Opac. %
Minutes

Opac. %
Minutes

Opac. %
Minutes

Opac. %
Minutes

Opac. %
Minutes

6Tl T TS LT I8 S 23T 2 L2 T30S T35, . 36. . 40, 420547 T 4gTET53 54 ET59 T T

[pEpR -

CEMDAS (TM) Data Acquisition System

Q1_LWECO001_Opactiy_003903

1.7 svC 2.1 svC 1.7 svC 1.7 svC 2.2 §vVC 2.3 SvC
2.0 svC 1.7 svC 1.8 svC 2.6 SVC 2.2 SvC 1.9 svC
1.7 SvC 1.7 svC 2.6 SVC 1.9 svC 1.9 svC 1.7 SvC
1.9 svC 2.7 SvC 2.1 svC 1.9 svC 1.7 sSVC 1.7 svC
2.3 svC 1.7 svC 1.8 sSvC 1.7 sSvC 1.8 SvVC 2.2 sVC
1.9 svC 1.9 §vC 1.7 svc 1.8 svC 2.2 SVC 1.7 SVC
1.7 svC 1.7 sSvC 1.9 svC 2,1 svC 1.6 sSVC 1.7 svC
2,0 svC 2,2 sSvVC 2,0 svC 1.7 sSvC 1.8 SVC 2.5 SvC
1.9 svC 1.6 8VC 1.6 svC 1.7 svC 1.9 svC 1.9 svC
1.8 svC 1.6 SVC 1.8 svC 2.0 sv¢ 1.9 svC 1.9 8VC
1.6 SvVC 1.8 svC 1.8 svc 1.7 8SvC 1.8 SVC 1.7 svc
1.9 svC 1.9 svC 1.8 svC 1.8 SvVC 1.7 svC 1.8 SvC
1.8 SvVC 1.7 8vVC 1.6 svC 1.7 SvC 1.9 svC 1.8 svC
1.8 SVC 1.7 svC 1.7 8svC 2.0 svC 1.8 svC 1.7 svC
1.8 SVC 1.8 SVC 2,2 SvVC 1.8 svC 1.6 SVC 1.9 svC
1.8 svC 2.2 8VC 1.7 8svC 1.7 svC 1.9 svC 1.8 svcC
2.1 svC 1.8 svC 1.7 svC 2.4 sSVC 2.2 §VC 1.9 svC
1.7 8vC 1.7 sSvVC 1.9 svC 1.9 svC 1.6 SVC 1.6 svC
1.8 svC 2.1 svc¢ 1.9 svC 1.9 svC 1.9 svC 1.8 SVC
1.9 svC 1.8 svC 1.9 svC 1.8 svC 1.9 svC 2.2 SVC
2.0 8vc 1.9 svC 1.9 svC 1.9 svC 2.2 8vVC 1.8 svC
1.9 svC 1.8 SvC 1.8 SVC 2.1 SvC 1.7 svC 1.7 svC
1.7 SvC 1.9 svC 2.0 svC 1.8 sSvC 1.8 sSVC 2.3 SVC
2.0 svC 1.9 3VC 1.7 8vC 2.0 svC 2.1 svC 1.9 8svC
1.9% for 239 perieds of valid data.
2.7%.
SVC = MONITOR IN SERVICE
Page 1 of 1
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LWEC Compliance Testing Fuel Usage Summary Page

Rallroad lie  lire-Derived
Test Date Time Wood TPH TPH Fuel TPH Penta TPH

11/3/2015 - Hcl

Test #1 18:02 - 16:14 15.88 7.94 1.76 0
Test #2 16:50-17:56 17.56 8.78 1.82 0
11/4/2015 - Hcl

|Test #3 09:12 - 10:20 16.45 8.23 1.83 0
11/5/2015 - Hcl

Test #1 10:05-12:04 12.62 12.47 1.76 0.24
Test #2 12:25-13:33 12.58 12.59 1.94 0.24
Test #3 14:03 - 15:15 12.72 12.72 1.83 0.24

Q1_LWECO001_Opactiy 003905



T : ! 7 f
4‘ ! L “L i :
; ; | ‘ ! ,
X ! i v - T
, —— — e — ! ‘
X i ¢ H 4 i
10315 [Start Time | Stop Time Stack Monitors |ESP POWER DATA (IF AVAILABLE) ESP POWER DATA (IF AVAILABLE) ESP BOWER DATA (IF AVAILABLE)
e T — H ; T T T T T T T ]
; | Flue Gas | ESP Field1 i ESPField1 | Spark | " ESPField 2 | ESPField2 | Spark ) ESPField3 | ESPField3 | Spark | ,
OPACITY.  CO ; Temp (inlet) 1 (inlet) Rate  Frimary Primary| = o e (Center) Rate | Frimary }P”'“a” (Outlet) (Outiety ' Rate |"rimany Primary
! B i i ; { i)
: A : i ! § s ' | ? |
Plant DATE | TME(use | % ibimmbr | (Precip j Secondary ygoooniary kv, SPM  current Voitage| S%°O™™Y | secondary kv, SPM i Current :Voltage Secondary mA| Secondary kv| SPM | Current |Voltage
; military time) i j Gas-Qut) mA 1 mA ) | . : l
- i i i i ] i
TWEC | 11/3/2015 800 ) i T - - i ] 1 + +
LWEC 11372015 815 i 2 ' , , : ’ I i N i
LWEC 117372615 830 . i ’ ‘ ' ! i B
LWEC 117372015 845 i ; T | : i ,
LWEC 117312015 900 ! i : ‘ | T i '
LWEC 117372015 915 ' j | : = i | B !
ILWEC 11732015 7 630 ! i ! ’ ' I i | ! i
[WEC 11/32015 | 945 T ! o . ! i ;
LWEC 11/3/2015 | 1000 ! j i \ ! | !
LWEC 11/3/2015 1015 T ! i ; ! ! L
LWEC | 11/3/2015 1030 T i ! . T ] '
LWEC ' 11/3/2015 1045 j : i T ! .
LWEC | 11/3/2015 1100 i T { 1 | :
LWEC | 11/3/2015 1115 ' T : : |
LWEC 11/3/2015 1130 | ;
LWEC 1173/2015 1145 ; o
LWEC 11/312015 1200 ) _ H ;
LWEC | 11/3/20156 1218 j : ! !
LWEC 11/3/2015 1230 j ! ; '
LWEC 11/3/2015 1245 ! ! i
LWEC 11732015 1300 i %
(WEC 117312015 1315 i
LWEC | 11/3/2015 330 0 :
LWEC 1173/2015 345 ! |
LWEC 11/3/2075 400 ! ;
LWEC 11/3/2015 1415 ! !
LWEC 1173/2015 1430 ! ! !
LWEC 11/3/2015 1445 ] ! .
LWEC 11/3/2015 1500 A3 %} #/o5 35 250 6% O | TO0 e paad [Z IS AT el 206 77Y /3 /5C | 34
LWEC 11/372015 1515 21 194 Py PN CRG *52 AN Z N ML 4 57~ lso AL /57 d X7N 1
LWEC 11/32015 1530 [ I o "N SRS & 1 apo b EEN AT 7 AV [] 2C (b6 NIRRT 7¢
[WEC 11/3/2015 1545 P o LY® Lol 1 g T a3y & PR < AV o Al g 7 13 1 7v% 177
LWEC 11/3/2015 1600 1.4 120, Y0l 51 &0 AR X LS L K 754 I AN 71 Ny 5 32
LWEC 11732015 1615 1.5 1% 4k 5 154 9 THaag T p RIS if 2% o 20 go o v, 350 [ 30
LWEC 11/3/2015 1630 1< 772 TS Y (56 1 N A e 2, [ ) ave ° S 210 12 T 199 i ye
LWEC 11/3/2015 1645 9] 1$7 qof b {, s T T 1 A~ & Iy LN g Al [} s T N 1Lo 135
LWEC 117312015 | 1700 . 33 (713 YL 1 LY AT TN o7 (22 T Ry ® 2% 5 € 1% 3 e | 4J
LWEC 11/3/2015 1715 2.0 143 4ot 3 [ N AREZIN Y. NN < A5% o AL o 21 fCo 7
LTWEC 11/3/2015 1730 1:4 T Hon =% (4q€ < | 842 ;| ¢ R A /] 20T T o 2L [i~¢ BYANCIAED
LWEC [ 11/32015 [ 1745 L) 3k | Yk 3% | 144 5 oK [ © 33 &3 1 5 o 37 184 /3 [ JEQ | 39
LWEC 11/3/2015 1800 INA 15/ oS ~u 3¢ 31 250 Y] 33 L byt 2 Wb [o] Ae 20 I (7] 21
LWEC 11/3/2015 1815 I N4 /é7 77:Y4 EYA [ [o0 12660 10 33 YA T A3 | 2 A 16 15 K 29
LWEC 11/3/2015 1830 . L !
LWEC 11732015 1845
LWEC 11/3/2015 1900
[WEC 11/3/2015 1915
LWEC T173/2015 1930 )
LWEC 117372015 1945
LWEC 11/3/2015 2000
H
11/3/2015 Copy of Power Boiler--Operating Log--Rev 5 For Tests(1} (002) 11-03-15 Drwsinr Bnilar /O5Y
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GENERIC PROCESS OPERATING DATA LOG SHEET FOR EMISSIONS TESTING | I ! ! : ! ! |
] ] I ) | [ ! : ' ! :
P i ! I ¥ ] I 5 f
] | i i ; : —— : | !
POWER BOILERS--RECOMENDED EVERY 15 MINUTES; START 15 MIN B4 TEST, AND CONTINUE 15 MIN AFTER TEST ] ! !
- 7 T T T T T | i
. i ; : i -
11/03/15 Etart Time | Stop Time FUEL STORAGE BUILDING TDF.BIN Main Beit Oxygen Levels Production Rates Fan Alr
= 1,50 | 1780 ! ! : i : " Bin#a | ; [ TPH | STACK 02, if : E ]
A &2 | Bin #1 Fuel] (&% B 1Bin #2 Fuell sﬁ:ed | TPH | Fuelin S | py :;:"; Totalizer | Rate if| Mt "“®! | BOILER 02 | known from |STEAMING| tOFan | pir Flow
! ) Jo 1y inplace | “PeeC | | inplace | ; | Pplace peed | TDF) , CEM | (specify
| : ] * i ! : : H : i | grossor
Plant | DATE ! TIME (use Type of |SPECIFY { Type of !SPECIFY, i Type of ISPECIFYi SPECIFY! i Totalizer % {specify | % (specify net) % "/n‘
i Imilitary time)|  Fuel | UNITS | | Fuel ! UNITS : { Fuel | UNITS : UNITS wetordry) | wetordry) | KPPH
LWEC 117372015 | 800 . | . } i | 1 1 ; i
LWEC [ 11/3/2015 | 815 ; : ; ; : ; T '
LWEC _ ''11/3/20156 ] 830 : ; : : :
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LWEC 1173/2015 1245 : : : ! : ; i !
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LWEC | 11/3/2015 1330 : : : ! ; ; ; : ! ;
LWEC | 11/3/2015 1345 : : ; : : : : : :
LWEC 11/3/2015 1400 H 1 ! v ' i ; :
LWEC 117372015 1415 L : : : : : : :
LWEC | 1132015 1430 : ] : : : : ; ;
LWEC T 11/372015 1445 ; A% Te | : [ ' H ; ;
LWEC | 11/3/2015 lwo} 15007 s o T FHree T 1< AR PEA[S. [Ne 185 208 100 1'25‘7
LWEC | 11/3/2015 1515 | & v . : i x : g |} RN ST 3%%5.%35 [ /57 #%.< DS 72
LWEC 11/3/2015 1830 ( 7 TP : L o Y- (1§ s 2495 M Lo l‘% 1.5 //f’g %S.o
LWEC 11/3/2015 1545 | A Lo : Y. N 1% Q%I 4,20 by 70 Aoe S 1
LWEC™ 117372015 | 1600 Y 4 184 N KT L it1ey 1t aqd P VWJC | Heg, 99 (Y] 194 . 5o | 100 &f 3
LWEC 11/3/2015 | W\ 16156,/ ¢ T A A ST 13,2y S5 193 /e 10 6L G
LWEC 11732015 1630 T : e A0 (91 B0, 0¥ ¢ By S 193 L. < /00 )
LWEC 11/3/2015 |z 1645 T T T ; [ X . ¥ 12067 | a3, 1Y 5.% ) {CeY /0% &S
LWEC 117312015 1700 o %55 TR 311 P& eSS T g fTreay TLBY ] 159 €9 {71 T (00 i
LWEC | 11732015 [ 1715 Y : RTINS I 1% L3l | £ Lol (70 ) (oo L2 A
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LWEC /3/2015 1800 L 16 967 16 9.6 13 96/ 18 %278 LAO | ystey D {30 6.2 JETs] (5.7
LWEC 1173/2015 12&1815 [ 13 ! O i3 133,44 % RN % al Je. 2 100 ALY
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] l I ! 1N
11/3/2015 - Power Boiler (PB)
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|GENERIC FROCESS OPERATING DATA LOG SHEET FOR EMISSIONS TESTING ! ] 7 T
H i : 1 i
- : ! : - L “ { 1
POWE! ILERS~RECOMENDEDE JERY 15 MINUTES; START 15 Wil B4 TEST, AND CONTINUE 15 WIN AFTER TEST - . :
_\e3ns fs'tart Time | Stop Time UEL STERAGE BUILDING TDF Bid Main Belt Oxygen Levels Production Rates Fan Air
i Bin#3 | TPH . ' STACK 02, if .
Bin# Fuel o TPH {in 2 Fuel ke TPH . Fuelin | e ey Sorew Totalizer - Rate (| ™" ®! | BONERO2  known from STEAMING DFan | airFlow
in place P . inplace pee . place o pas - TDF} CEM (specify 03
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ENERIC PROCESS OPERATING DATA LOG SHEET FOR EMISSIONS TESTING
1 4’ f
B L | - ATl ; |
OWER BOILERS--RECOMENDED EVERY 15 MINUTES; START 15 MIN B4 TEST, AND GONTINUE 15 MIN AFTER TEST )
I I | ! I ] ]
11/03/15 +S'tart Time | Stop Time FUEL STORAGE BUILDING TDF BIN Main Belt Oxygen Levels Production Rates Fan Air
! Bin #3 T TPH ) STACK 02, if
Bin #1 Fuel :ake | TPH |Bin#2 Fuel SR"ked TPH | Fuel in sRaked TPH g"e':  Totalizer | Rate (if Ma': 'Ft"e' BOILER 02 | known from ST?A’T“I'E"G MW 'EOZZ" . Alr Flow
in place peed in place pee place pee pee ; TOF) e CEM ! (specify
! : : i gross or ;
lant DATE TIME (use Type of ISPECIFYI i Type of fSPECIFY . Typeof |SPECIFY| SPECIFY| Totalizer % (specify % (specify : net) % %
mititary time) Fuel | UNITS 1 Fuel | UNITS Fue} UNITS L . UNITS | wet or dry) wet or dry) KPPH
NEC 11/5/2015 800 Cweps ! : T Qhips ! : CRIC ey ! ? v |
NEC 11/5/2015 815 ' ¢ : ¢ : ' H ¢ i |
NEC 117512015 830 : : = : ; : : H !
NEC 11/5/2015 845 H H ; H : T : : i
NEC 11/512015 900 H : ; ; ; : ' : H
NEC 11/6/2015 915 : | ; : ; i : ; 5
NEC 11/5/2015 930 e ; TR T 1% 04 | YRR [ Y ) 0.4
VEC 11/512015 | 945 RO : e ] AT 15 . %% A4 T 1S 1on [
NEC 11/6/2015 | 4 10001\ |y T : i q : I TN 1% 1 1%.29 233,07 NN 1%L 1ou .9
11/5/2015 |+ 1015 |, P : T T i<, (5.7 PR [ 1EY ] e
11/6/2015 1030 { N, 14 ; T i 1 19.22 1.9 <9 (Rw) / .2
1152015 1 1045/ 5l \ Z T : is i< [EAR S 226 S.a s %o 59
11/5/2015 | 41061100 |A° [ 5,95 L (LA 7 A \a3 1% At L1821 2259 $.9 1577 106 L5
11/52015 1115 - : RS ! ;15 5 | 2¢.17 A5 @ 5.9 1S . [0 LL.¥
11/6/2015 1130 Y : : 33 : I ¢ 1 ahed ! 293,50 5.5, 1%7 - /eG Ay
117572016 1145 ] ] : it ) : - 16 & le D657 <4 kY 65 Sy
11/5/2015 | ;61200 TS [N v ULNT T 1% Vs iy T ak4 % 2826 .o 157 766 T
11/5/2015 | 1215 [T ; T : Y . 1Y TadMa ok 31k, 80 [Ag] 1% 0 100 [2Y3)
117512015 |, mP1230 | 1A . Y : [T H N [P 2179 [ARS LM fero [
V62015 | T 1245 (15 ¥ T T . ! 1 : TS 1o oy a SH 5T e} [N LaD 432
" 11/5/2015 1300 AL & P10 A : 12~ : (o1 TR e N I A YIRS R 307V L [, ]00 657
11/5/2015 1315_\1¥¢ [T : T 1q : 14 1Y e BT 3 %3 TI€ Loy
117512015 | 301330 _J [T ; T Yo ; it 1§ P ade : Sl U L. (¥ o0 [ZN 4
11/5/2015 | *°” 1345, HER TR T : 15 Y a5,y ; LAAIANE 7.3 ¥ 5 (oo 7S
11/6/2015 [yigp1400 Y | 4 T 3y (M R YT 1S 254 I a5l ([ B | SBLLX [ ([l {80 €2¢
11/5/2015 1415 | L3 & 1 1~ g H Y " % b lo 3387 [N XN /00 LK
11/6/2015 1430 \AV e : W : T ¢ At L | 1306y [ 1% 9. L Lo
11/5/2015 1845 /o L (v i : T : 1 AR AT h 3)C.d% ., Y 96 v 33
137512015 A500 LY TR N R L% Y 19 TN 1% 8.0 b.o ¥ 190 gs
11/5/2015 | 15125615 ) T : ] ; W 1% 9190 2%5,7C (] 187 oo 64,5
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11/5/2015 1700 ! H : : H : B
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11/5/2015 1830 : : 1 l l H T [ H
117612015 1845 1 ; : = H : : : :
11/612015 1900 : ; ; ! ; : : j :
11762015 1915 : i : : : : : :
117572015 1930 : : : : ; : : ;
117612015 1945 : : : :
11/5/2015 2000 ! ! ! : : :
| { | {
1/4/2015 Copy of Power Boiler-Operating Log--Rev 5 For Tests(1) (002) 11-03-15 Power Boiler (PB}
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GENERIC PROCESS OPERATING DA : I T
i ! ]
! ! i
I N }
POWER BCI)ILERS--RECOMENDED E\ ! ) ;
. ! i . ; !
110315 |Start Time | Stop Time Stack Monitors ESP POWER DATA (IF AVAILABLE) ~ ESP POWER DATA (F AVAILABLE) — ESP FOWER DATA [IF AVAILABLE
T ) )
Fiue Gas | ESP Field 1 | ESP Field1 | Spark P ESPField2 | ESPField2 | Spark . . ESP Field3 | ESP Field 3 Spark | _.. |
OPACITY co Temp {intet) {inlet) Rate Primary | Primary (Center) ; (Centen) Rate Primary | Primary (Outlet) ; (Outlet) Rate Ptimary | Primary
. i
. ] | ! J T
Plant | DATE | TIME(use | % | fbimmbtu ! (P'e;"’ Secondary o ondary kv| SPM j Current  Voltage | 599798 | secondarykv| SPM | Cument | Voltage |Secondary mA| Secondary kv| SPM | Current [Voltage
J, lmiﬁtary time) | ’ Gas Out) mA ‘ mA i ; ! l
TWEC " 11/5/2015 | 800 ] T f T j
LWEC 11/5/2015 | 815 T
LWEC 11/5/2015 830 ' j ) i
LWEC 11/5/2015 845 : ; !
LWEC 11/5/2015 900 !
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LWEC | 11/5/2015 930 (3 <3 352 >~ TS A 7% N % [ g T ) L Y T4 AR
LWEC 11/5/2015 945 2.% 1% 295 ¢ d5O QL | © 23 (Za i ¥ | = RE AAX /Y R O
LWEC 11/5/2015 1000 .G 9% X33 3C [ 21 2%C | o 3 CHY /o AYE & Ae 3o R 31/t 18X
LWEC 11/5/2015 1015 1Y 1LY 297 (X oy e YD 3 cqe 15 RYE o AS 2’ Y TTeR TS
LWEC 11/5/2015 1030 19 LIRS 51 XN kS 17 T & T~ o S 2y > 1% EYEN T 778
LWEC 11/5/2015 1045 R {1 Bes E¥] ¥4 o4l 7 1% 5 37 CY Y 7 A3E 2z A AV 72T7% Jo
LWEC 11/5/2015 1100 ].4 P83 297 % XA & 2V o 2% (4 7 B 4 AL 172 IER AR
LWEC T 11/5/2015 1115 1.4 250 36 L 5 AL 76 FEG2 & 33 Lo < nte | O 26 2o 4 S TICE T
LWEC 11/5/2015 1130 .G TR ) %Y IR JE VY | & ~ 7 LUp 77 254 | D 2L /7% 75 106 T dg
LWEC 11/5/2015 1145 24 92 1 5¢ 2t AT A IASY T LHL S 2i€ | © *2 /50 e TR A
LWEC 11/512015 1200 7 T = 4¢ 3¢ Y T 2 T e X AT 14 Ry & 5 /%<7 77X 5
LWEC 11/5/2015 1215 v [T 39 25 LSY 7 Fe | o 3¢ [*Xd3 ‘2 R0 | © PRy 1> (5 1 /33 3%
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LWEC 117512015 1400 i 11 &% A [ o PRI rwX LYY 77 2Yo /i i) T Ao (2 1166 152
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LWEC 11/5/2015 1530
LWEC 11/5/2015 1545
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LWEC 11/5/2015 715
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Steam & Controls Created: 11/04/15 00:05
L)Anse Warden EU BOILER # 1

Daily Emission Report
For 11/3/2015

PROCESS STEAM FLOW Co 02 Fd FACTOR co
KLB/HR PPM % SCF/mmBTU LB/mmBTU
 Hour . __ 1-Hr_ Avg Stat _1-Hr Avg . Stat. 1-Hr Avg Stat ..1-Hr. Avg Stat. 1~Hr Avg _ Stat _ 1-Hr Avg Stat . _.
0 1.00 svC 281.4 svC 112.7 svC 9.9 SvC 9561.0 SvC 0.149 SVC
1 1,00 svC 283.1 svC 115.3 svC 9.4 SVC 9561.0 SVC 0.146 svC
2 1.00 svC 286.9 svC 129.9 SvC 9.2 svC 9561.0 SVC 0.161 svC
3 1.00 svC 288.,9 svVC 139.6 sVC 9.1 sVC 9561.0 SVC 0.172 svC
4 1.00 svC 288.6 SVC 144.8 svC 9.6 SVC 9561.0 svC 0.186 SVC
5 1.00 svC 290.1 svC 134.6 SVC 9.2 svVC 9561.0 svVC 0.167 SVC
6 1.00 svC 288.4 svC 135.2 sVC 9.1 svC 9561.0 svC 0.166 SVC
7 1.00 svC 284.3 sVC 130.1 svC 9.2 svVC 9561.0 svC 0.161 sVC
8 1.00 svC 285,7 SvC 59.8 SVC 13.3 svC 39561.0 SVC 0.114 svC
9 1.00 svC 287.1 SVC 123.0 svC 9,0 svC 9561.0 SVC 0.150 svVC
10 1.00 svC 287.2 §VC 162.6 SVC 8.7 SVC 9561.0 SVC 0.194 svC
11 1.00 svC 286.7 SVC 331.3 svC 8.5 svC 9561.0 SVC 0.388 svC
12 1.00 svC 285.3 SvVC 328.1 SvC 8.8 svC 9561.0 SVC 0.3%4 svC
13 1.00 svC 283.6 SvC 145.2 svVC 8.8 SVC 9561.0 svC 0.174 sVC
14 1.00 svC 281.3 SVC 127.5 SvVC 8.8 SvC 9561.0 SVC 0.153 svC
15 1.00 svC 289.2 svC 173.5 SVC 8.4 SVC 9561.0 SvC 0,202 svC
16 1.00 svC 293.9 svC 344.0 svC 8.5 svVC 9561.0 svVC 0.403 svC
17 1.00 svC 289.7 svC 173.8 SvC B.6 SvC 9561.0 SVC 0.205 svC
18 1.00 SVC 289.2 svC 180.0 sVC 8.6 svC $561.0 SVC 0.213 svVC
1% 1.00 svC 288.4 svC 332.,0 svcC 8.7 svC 9561.0 SvC '0.395 sVC
20 1.00 svC 285.5 svC 116,9 SVC 9.4 svC 9561.0 SVC 0.148 svC
21 1.00 svC 285.9 svC 118.4 svC 9.0 svC 9561.0 svC 0.144 svC
22 1.00 svC 282.2 svC 140.5 SvC 9.0 svC 8561.0 SvC 0.171 svC
23 1.00 svC 264,9 svC 79.1 SvVC 9.8 sSvC 9561.0 SVC 0.103 svC

* CEM DAS reported steam rate not verified for accuracy or used by control room
operators in running the boiler

- - Explanation for Status Code - - -
SVC = MONITOR IN SERVICE

CEMDAS (TM) Data Acquisition System Page 1 of 1
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Steam & Controls Created: 11/05/15 D0:05
L'Anse Warden EU BOILER # 1

Daily Emission Report
For 11/4/2015

PROCESS STEAM FLOW co o2 Fd FACTOR co
KLB/HR PPM % SCF/mmBTU LB/mmBTUT
...Hour. . .1-Hr Avg.Stat.... .1-Hr.Avg..Stat..1l-Hr Avg .Stat.. 1-Hr Avg.Stat. .l-Hr.Avg..Stat..l-Hr. Avg.Stat.-. ... -.-....-
0 1.00 svC 275,77 svC 122.0 svC 9.7 sSvVC 9561,0 SVC 0.158 svC
1 1.00 svC 278.1 svC 158.1 svC 9.3 8VC 9561.0 SvVC 0.198 svec
2 1.00 svC 276.0 svC 137.6 svC 9.3 8vC 9561.0 SVC 0.172 svcC
3 1.00 svC 276.1 SvVC 132,0 svC 9.4 svVC 9561.0 SvVC 0.167 SvC
4 1,00 svC 276.3 sVC 106.3 SVC 9,6 SvVC 9561.0 svC 0.137 svVC
5 1.00 svC 276.6 SVC 109.0 SvC 9.4 SvC 9561.,0 svC 0.138 svC
6 1.00 svC 276.7 SVC 111.6 SVC 9.4 SVC 9561.0 svC 0.141 svC
7 1.00 svC 272,4 sVC 105.2 SvVC 9.4 SvVC 9561.0 SVC 0.133 svC
8 1.00 svC 275.2 8vVC 76.3 SVC 9.9 svC 9561.0 sSvC 0.101 svc
9 1.00 svC 276.3 svC 126.7 SVC 9.2 svC 9561.0 svC 0.157 SvC
10 1.00 svC 276.3 SVC 177.7 svVC 9.0 svC 9561.0 SvC 0.217 svC
11 1.00 svC 276.7 svVC 123.2 svC 9.4 svVC 9561.0 SVC 0.156 SvVC
12 1.00 svC 276.5 SvVC 77.0 svC 9.8 svC 9561.0 SVC 0.101 svC
13 1.00 svC 276.1 SvVC 85.0 SvVC 9.5 s8V¢ 9561.0 SVC 0.108 svC
14 1.00 svC 276.3 svC 91.8 SVC 9.4 svVC 9561.0 SVC 0.116 SVC
15 1.00 svC 277.1 svVC 143.9 svC 9.1 5vVC 9561.0 svC 0.177 svC
16 1.00 svC 284.7 sVC 388.5 SVC 9.0 svc 9561.0 SVC 0.474 svC
17 1.00 svC 281.7 svC 402.0 SvC 8.8 SvC 9561.0 SVC 0.482 svC
18 1.00 svcC 276.3 8VC 342.9 svcC 9,0 svC 9561.0 svC 0.418 svC
19 1.00 svC 273.7 svC 142.4 svC 9.3 svC 9561.0 SVC 0.178 svC
20 1.00 svC 277.8 svC 168.8 SVC 9.2 SVC 9561.0 sSvC 0.210 svC
21 1,00 svC 277.2 sVC 363.8 svC 8.8 sVC 9561.0 SVC 0.437 svC
22 1.00 svC 272.6 sVC 327.4 SvC 9.1 svC 9561.0 SvC 0.403 svC
23 1.00 svC 272.6 sVC 135.6 SvVC 9.4 svC 9561.0 sSvC 0.176 SvVC

* CEM DAS reported steam rate not verified for accuracy or used by control room
operators in running the boiler

Explanation £or Statlls Code—— oo o e o e
SVC = MONITOR IN SERVICE

CEMDAS {TM) Data Acgquisition System Page 1 of 1

Q1_LWECO001_Opactiy_003913



Steam & Controls Created: 11/06/15 00:05
L'Anse Warden EU BOILER # 1

Daily Emission Report
For 11/5/2015

PROCESS STEAM FLOW co 02 Fd FACTOR co
KLB/HR PPM % SCF/mnBTU LB/mmBTU
 Hour __ _1-Hr Avg Stat _ 1-Hxr Avg  Stat 1-Hr Avg Stat 1-Hr Ayg Stat  1-Hr Avg Stat 1-Hr Avg Stat . . ... . .. _
0 1.00 SVC 279.3 SVC 134.0 svC 9.4 svVC 9561.0 svC 0.169 SVC
1 1.00 sVC 280.6 SVC 176.7 SvVC 9.0 svC 9561.0 SVC 0.218 svC
2 1.00 svC 280.2 svVC 162.8 svC 9.1 §vVC 9561.0 SVC 0.200 svcC
3 1.00 SVC 280.7 SvVC 158.2 svC 9,1 svC 9561.0 SVC 0.195 svc
4 1.00 svC 281.6 svC 307.1 svC 9.5 svC 9561.0 svC 0.391 SvVC
5 1.00 svC 278.7 SVC 136.6 SvVC 9.2 SvC 9561.0 SVC 0.170 svC
3 1.00 svC 285.6 SVC 123.5 svc 8.9 SVC 9561.0 SVC 0.149 svc
7 1.00 svC 282.3 svC 119.5 SVC 9.0 SVC 9561.0 SVC 0.146 svC
8 1.00 svC 279.8 SVC 102.8 svC 11.0 svc 9561.0 SvVC 0.151 svC
9 1.00 svC 284.2 SVC 129.0 svC 9.0 svC 9561.0 SvC 0.157 sSvC
10 1.00 svC 284.6 SVC 171.5 SvC 8.7 svC 9561.0 SVC 0.204 svC
11 1.00 svC 283.8 svVC 140.0 svC 8.8 svC 9561.0 SvVC 0.168 SVC
12 1.00 svC 283.5 SVC 104.9 SVC 9.4 svC 9561.0 SVC 0.132 svC
13 1.00 svc 283.4 svC 116.5 SvVC 8.9 svC 9561.0 svC 0.141 svcC
14 1.00 svC 283.3 svC 129.1 svC 8.8 svC 9561.0 SVC 0.155 svC
15 1.00 svc 276.8 SVC 157.7 svc 8.8 svC 9561.0 SVC 0.189 sSvC
16 1.00 svc 282.0 SvVC 165.7 SVC 9.2 svVC 9561.0 SVC 0.206 SVC
17 1.00 svc 281.8 SVC 172.2 svC 8.8 SVC 9561.0 SvVC 0.207 SVC
18 1.00 svc 282.3 sVC 171.0 SvVC 8.8 SVC 9561.0 SVC 0.205 SvC
19 1.00 SvC 283.2 svc 307.1 svC 8.7 SVC 9561.0 SVC 0.366 SVC
20 1.00 svC 283.5 SvC 138.5 SVC 9.2 sVC 9561.0 SVC 0.172 SvC
21 1.00 svC 281.0 SvVC 139.9 svc 8.8 SvC 9561.0 SVC 0.168 SVC
22 1.00 svC 278.0 SVC 177.1 SVC 8.7 svC 9561.0 svC 0.211 sVC
23 1.00 svC 275.4 SVC 162.9 svC 8.9 svC 9561.0 SVC 0.197 svc

* CEM DAS reported steam rate not verified for accuracy or used by control room
operators in running the boiler

T e Explanation £Or Statls Code———rmrrm—rmmmmmm o e o e
SVC = MONITOR IN SERVICE

Page 1 of 1

CEMDAS {TM) Data Acquisition System
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Steam & Controls
L;Ange Warden

Created: 11/04/15 00:05
EU BOILER # 1

Daily Opacity Report

For 11/3/2015

Opac. % Opac. % Opac. % Opac. % Opac. % Oopac. % Opac. % Opac. % Opac. % Opac. %

Minutes Minutes  Minutes Minntes Minutes Minutes Minutes Minutes Minutes Minutes

“Hour 07="5 6 =1L LTI T 23T T2y TR 29730 =35 36 = 417 4247 48T~ 53 54 - 59
0 2.3 svC 2.3 svC 2.5 svC 2.4 svC 2,5 svc 2.9 svC 2,4 svC 2,1 svC 2.5 svC 3.2 svC
1 2.4 svC 2.2 8SVC 2.4 svC 2.2 SVC 2.9 svC 2.7 sSVC 2,5 8vVC 2.4 svC 2.6 svC 2.2 8vC
2 2.2 8VC 2,3 svC 2.4 svC 2.8 SVC 2.1 svc 2,1 svc 2.2 SvVC 2.3 svC 2.1 svC 2.3 svc
3 1.9 svC 1.8 svC 3.6 SVC 1.9 svC 2,1 sve 2.1 svC 2.4 sSvC 1.9 svC 1.9 svC 1.9 8vC
4 2.2 svC 2.9 svC 3.7 svC 2.0 svC 2.7 sSvC 2.1 svC 2.6 sv¢ 2,0 svC 2.2 SVC 2.5 svC
5 2.7 SVC 2,1 svC 2.3 sVC 2,7 sSvC 2.5 8vVC 2.3 8vC 2.3 §svC 2.3 svVC 2.6 SvC 3.1 svcC
6 2,5 svC 2.2 svC 2.7 svVC 2.4 sVC 2.3 svC 2.3 svVC 2,2 8vC 2.7 svC 2.1 svC 2.1 svC
7 2.2 SVC 2.7 svC 2.5 svC 2,4 sVC 2.2 SVC 2,2 svC 2.9 8svC 2,2 svC 2.1 svC 2.2 svC
8 2,2 SvVC 2.4 svVC 2.4 8VC 2,3 8vC 2,2 sVC 3.5 8svC 1.8 8vC 2.1 svC 2.3 svC 2.5 8vVC
9 2,3 svC 2.3 svC 2.3 svC 2,7 svC 3.1 svC 2.5 8svC 2.3 svC 2.4 svC 2.2 sVC 2.1 svC
10 2.1 8vC 2.0 svC 2.6 8vVC 2.4 8SVC 2.0 svc 2.4 svC 3.1 sVC 2.4 svC 2,0 svC 1.9 svC
11 1.9 svC 2.3 svC 2.5 svC 2.5 svC 2.2 svVC 2.3 8vC 2,2 svC 2.6 SvVC 1.9 svcC 1.8 8vC
12 2.3 svC 9.4 NsA 2.0 svC 2.2 8vVC 2.3 svC 1.9 svc 1.8 SvC 1.7 svC 1.8 svC 2,5 8vC
13 1.9 sSvC 1.7 svC 2.1 8vC 2,2 svC 1.8 svc 1.8 svC 1.8 svc 2.0 svC 2.4 svC 1.9 svC
14 2,0 svc 2.1 svC 2.4 svC 2.6 SVC 2,0 svC 1.9 svC 1.9 svC 2.4 svVC 1.8 svC 2.1 svC
15 1.9 SVC 2.2 svC 1.7 svC 2.0 8vC 1.8 svC 2.1 SVC 2.2 svC 2.0 svC 2.2 8VC 2.7 8svC
16 2.1 svC 1.5 svC 2.1 svC 2.3 svC 2.1 8VC 2.1 8svC 2.0 svVC 2.2 svC 2.6 SvC 2,1 svc
17 1.9 svC 1.8 svC 1.7 svC 2.7 SvC 2,1 svC 2.1 svC 2,0 svC 2.4 svC 1.9 svC 2.0 svC
18 1.9 svC 1.8 svC 2.7 svC 2.4 8VC 1.8 svC 2.2 svC 2.3 svC 2.4 8VC 2.0 8svC 2.1 svC
19 1.9 8vVC 2.9 svC 2.0 svC 2.1 SvVC 2,3 8vC 2.1 svC 2.2 svVC 2.2 SvVC 2.3 svC 2.0 svC
20 2.4 sVC 1.7 svC 1.8 sVC 2.5 8vC 2.2 sSVC 1.9 svC 1.9 SvVC 1.8 8svc 2.6 8VC 2.8 SVC
21 2,0 svC 2.2 svC 2.4 SVC ' 2.9 svVC 1.9 svC 1.9 svC 1.9 svC 2,3 svC 2.2 svC 1.9 svC
22 1.9 svC 2.0 svC 2.1 §vVC 2,1 svC 1.8 sve 1.8 svC 2,5 SVC 1.9 svc 2.0 svcC 2.1 svC
23 1.9 8svC 1.6 svC 1.8 svC 2.1 8VC 1.6 SvC 2.6 SVC 1.9 svC 2.0 svC 1.9 svC 1.9 svC

The average opacity period average for the day was

The Fan was in operation Ffor 240 periods.

The maximum opacity period average for the day was

There was 1 period of invalid data.

Status Code Definitions

NSA = NO SAMPLE AVAILABLE

2.2% for 239 periods of valid data.

3.7%.

P

CEMDAS (TM) Data Acquisition System
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Steam & Controls Created: 11/05/15 00:05
L'Rnse Warden EU BOILER # 1

Daily Opacity Report
For 11/4/2015

Opac. % Opac. % Opac. % Opac. % Opac. % Opac. %

Opac. % Opac. % Opac. %
__Minutes _ Minutes  Minutes _ Minutes Minutes Minutes

Minutes Minutes  Minutes

0-—5- -6 ~11 12-~ 1T 18- 2 29 730 - 35-7736 - 4177427747 487753 7 54T~ 53
o] 1.7 svC 1.7 SVC 1.8 svC 2.5 svc 2.5 svVC 1.9 svC 1.8 svC 2.2 svVC 2.0 SvC 1.8 svC
1 2.2 s8vC 1.9 svC 2.0 svC 2.9 svC 1.9 svC 2.1 SvC 2.7 svC 2,1 svC 1.8 8vC 1.8 svc
2 1.7 §vC 1.9 svC 2.1 svC 2.3 §vVC 1.8 svC 2.0 svc 1.8 SvC 1.7 svC 1.8 svC 1.9 svC
3 2.0 svC 2,1 svC 1.7 SVC 2.4 svVC 2.0 sVC 2.2 8vC 1.8 8VC 1.8 svC 1.8 sSvC 2.3 8svVC
4 2.1 sSvC 1.8 svC 1.8 svC 2.2 8SvVC 2.0 8svC 2.0 svC 2.0 svC 1.8 8VC 2.7 sVC 2.1 svc
5 2.1 svC 2.4 svc 2.4 svVC 3.6 SVC 2.6 sSvVC 2.0 svC 2.1 svC 2.7 8vC 2.1 svC 2.0 svC
6 2.5 8vC 2.2 8VC 2,2 8VC 2.2 8VC 1.8 sSvVC 2,1 svC 2.5 8vVC 1.9 §vC 2.0 svVC 2,0 svC
7 2.2 §vC 2.1 svC 2.1 svC 2.4 svVC 2.8 svC 2.5 svC 2.1 sSvC 2.2 svC 2.1 8vC 2.0 svC
8 1.9 svC 2.1 svC 2.1 svC 2.2 svC 2.7 8vC 2.3 8VC 2,5 SvC 2.3 8vVC 2.1 sSvC 2.1 svC
9 2.0 SVC 2.1 svC 2.9 svC 2.7 §VC 2,2 SvVC 2.2 svVC 2.4 8vVC 2.4 SvVC 2,8 SVC 2.4 svC
10 2,1 svC 2.5 svC 2.0 8svC 2.0 svC 2.4 svVC 2.3 svC 1.9 SvVC 2.0 svC 2.2 8vVC 2,5 8svC
11 3.8 svC 3.2 8vC 2.4 8VC 2.3 svC 2.5 svC 2.3 svC 2.1 svC 2.4 SVC 2.2 svVC 3.0 sVC
12 2.4 svC SPN 3.7 svC 3.4 svC 3.7 svC 2,3 svVC 2.1 svC 2.6 SvVC 2.5 svC 2.8 svC
13 3.3 svC 3.9 svC 2.9 svC 2.1 svC 2.5 svC 2.7 sve 3.7 svC 2.9 svC 2.5 SvVC 2.3 svC
14 3.1 svC 2.7 svC 2.9 8vC 2.4 §svVC 5.1 svC 3.1 svC 3.0 svC 2.5 8SVC 3.1 svC 2.4 SVC
15 2.2 SVC 2.0 svC 2.3 8VC 2.4 svc 4.1 SvC 2.4 svC 2.1 SvC 1.8 SvC 2.2 sVC 2.0 svC
16 2.0 svC 2.1 SvC 2.3 8VC 3.1 svC 2.4 svC 2.1 svC 2.3 SvC 2.6 SVC 1.9 svVC 2.0 svc
17 1.8 sSvVC 1.8 sVC 2.3 svC 2.0 SvC 3.5 svC 2.7 svc 2.2 sVC 2.0 svC 1.8 8VC 1.8 svC
18 1.8 svC 2.1 svC 1.9 svC 2,1 svC 2.7 svC 2.4 svC 1.9 svC 1.8 svC 1.8 SVC 2,1 svC
19 2.0 svC 2,3 svC 1.8 sVC 1.8 svC 2.5 svC 2.2 8vC 2.2 SvVC 2.3 svC 2.3 SvC 2.0 svC
20 1.7 svC 1.8 svC 2.2 sVC 2,2 SVC 2.4 svcC 2.0 svcC 2.0 svVC 2.4 svC 2,0 svC 1.8 svC
21 1.9 svC 2.2 svC 1.8 svC 1.8 svC 1.8 svVC 1.7 svC 2,3 svC 1.7 8vC 2.0 §vc 2,0 svC
22 2,2 svC 2.1 SvC 2.0 sVC 1.9 svcC 2.9 8vVC 3.3 8vC 2.1 svC 2.2 8vC 2.5 8vC 2.3 svC
23 1.8 svC 1.8 svVC 1.8 SVC 2,3 svC 2.2 svC 1.9 svC 2.2 8vVC 2.1 svC 2.0 svVC 2.0 8SV¢
The average opacity period average for the day was 2.3% for 239 periods of valid data.
The Fan was in operation for 240 periods.
The maximum opacity period average for the day was 5.1%.
There was 1 period of invalid data.
Status Code Definitions
SPN = SPAN CALIBRATION SVC = MONITOR IN SERVICE
CEMDAS (TM) Data Acquisition System "Page 1 of 1
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‘ Steam & Controls Created: 11/06/15 00:05
” L'Anse Warden EU BOILER # 1

Daily Opacity Report
For 11/5/2015

Opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac. % Opac, %
Minutes Minutes Minutes  Minutes Minutes Minutes  Minutes Minutes Minutes Minutes

e G T QT TG T T TR R LT L2 = LT I8 TR 23724 29730 <35 T3 T 4L T 42 4T T g =53 75 =59 T
0 2.1 svC 1.9 svC 2.6 8VC 2.0 svC 2.3 svC 2.1 svC 2.0 svC 1.8 svC 2.0 svC 1.8 svC
1 1.9 svC 2.2 sVC 2.0 svC 1.8 svC 2,3 svC 2.0 svC 2.0 svC 1.8 8VC 1.8 svC 1.9 svC
2 2.5 8VC 1.9 svC 2.0 svC 2.0 svC 2.6 svC 2.1 svC 1.9 §vVC 1.9 svC 2.1 8vC 2.4 svc
3 2.1 8VC -2.0 svC 2.2 svC 2.0 svC 2.1 svcC 2.1 svC 1.9 SvC 2.2 8vC 2.1 svC 2.0 svC
4 2.1 svC 2.3 sVC 1.9 svC 2.0 sVC 2.0 sveC 1.8 svC 2.3 svC 2.0 svC .1.8 sVC 2.0 svc
5 2.3 sve 2.0 svC 2.0 svC 1.9 svC 1.9 svVC 2.8 sVC 1.8 svC 1.9 svC 1.9 svC 1.9 svC
6 1.9 svc. 2.0 svC 2.0 svC 2.0 svC 2.4 sVC 1.8 svC 1.9 svC 1.9 svC 2.0 svC 1.8 svC
7 1.7 svC 1.7 svC 1.6 svC 2.1 svVC 1.7 svC 1.9 svC 2.1 svC 1.8 svC 1.8 svC 1.9 svC
8 1.8 svC 1.9 svC 2.3 svC 2.0 svC 1.9 svC 2.1 svC 1.9 svC 1.8 svC 1.8 svC 1.7 svC
9 2.3 8VC 1.9 svC 1.9 svC 2.0 svC 2.4 svVC 2.1 svC 1.9 svC 1.8 svC 2.1 svC 2.4 svC

10 2,0 8vC 2.1 svC 2.3 svC 2.4 svC 2,2 SvC 2.1 svC 1.9 svC 2.1 svC 2.8 svC 2.0 svC
11 2,0 sve¢ 2.0 svC 2.1 svC 2.0 svc 1.9 svC 2,1 svC 1.8 svC 2.7 svVC 1.8 svc 2.1 svC
12 2.3 svC 22,0 Nsa 2.0 svC 1.9 svC 1.8 svC 2.3 svC 2,5 §svC 2.0 svC 2.1 8vC 2.3 sVC
13 2.2 SVC 2.1 svc 2.1 svC 2.1 svC 2.4 SVC 2.5 svC 2.1 sveC 2.1 svC 2.0 svC 1.9 svC
14 1.8 SvC 2.0 svC 1.8 svC 2,3 svC 2.2 svC 2.4 sVC 2.0 svC 2.0 svC 1.9 svC 1.7 svC
15 1.9 svC 2.0 svC 2.3 svC 1.9 svC 1.9 svC 2,1 8vC 2.1 svC 2.2 svC 3.1 svC 2.6 8VC
16 2.0 svC 2.6 SVC 2.1 svC 2.0 svC 2.0 svC 2.1 svC 1.9 sveC 1.9 svC 1.9 svc 1.9 svVC
17 2,4 SVC 1.9 8VC 2.0 svC 2,2 svC 2.5 sSvVC 1.9 svC 1.9 svC 1.8 svVC 1.8 svC 2.2 8VC
18 2.0 svC 1.9 svC 2.0 svC 1.9 svC 1.9 svC 1.8 svC 1.8 svC 2.4 8VC 2.8 svC 1.9 svC
19 1.8 svC 2.0 sVC 2.0 svC 1.9 svC 1.9 svC 2.0 svC 2.2 svVC 2.0 svC 1.8 svC 2.0 svC
20 2.4 svC 1.9 svC 2.0 svC 1.8 svC 1.5 svC 2.5 svC 2.0 svC 1.9 svC 1.9 svC 2.1 svC
21 2.1 svC 1.9 svC 1.8 svC 1.8 svC 2.3 svC 2.0 svc 2.0 svc 2.1 svC 2,3 §vC 1.9 svC
22 1.9 svC 2.1 svC 2.1 svC 2.7 sVC 2.0 svC 2.0 svc 2.3 svC 2.3 svC 2.0 svC 2.1 svC
23 1.7 svC 1.8 svC 2.3 svVC 2.2 8vVC 2.0 svC 2.2 svVC 2,1 svC 1.9 svC 1.8 svC 1.8 svC

The average opacity period average for the day was 2.0% for 239 periods of valid data.
The Fan was in operation for 240 periods.
The maximum opacity period average for the day was 3.1%.

There was 1 period of invalid data.

Status Code Definitions

PR, - - he - o s an o e e . S i o S 2 S o S S e . 8 5 3 P . o 2 B S S S e o

NSA = NO SAMPLE AVAILABLE 8VC = MONITOR IN SERVICE
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CEMDAS {TM} Data Acquisition System Page 1 of 1

Q1 _LWECO001_Opactiy_003917



APPENDIX D
LABORATORY RESULTS

IASDATAWWECH 4 OpactiysDO3O1 BEPORT-LW 11/18/2015



SEPTEMBER TEST PROGRAM

isSAEAME GO0 RPN ReporT LW 11/18/2015



Ma>(%am

A Bureau Veritas Group Company
«”

Your Project #: LWEC, L'ANSE, MI

Attention:Ken Hill

Weston Solutions inc
1400 Weston Way
West Chester, PA
USA 19380

Report Date: 2015/10/19
Report #: R3725827
Version: 3 - Revision

CERTIFICATE OF ANALYSIS — REVISED REPORT

MAXXAM JOB #: B5K2062
Received: 2015/10/02, 23:55

Samplie Matrix: Stack Sampling Train
# Samples Received: 29

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Anions in Water by lon Chromatography (1) 1 N/A 2015/10/08 BRL SOP-00105 EPA 300.0 m
Extractable Condensables {(M202) 7 2015/10/09 2015/10/16 BRL SOP-00118 EPA 202 m
Non Extractable Condensibles (M202) 6  2015/10/14 2015/10/19 BRL SOP-00118 / BRL SOP-EPA 202 m

00109

Hydrogen Halides in H2SO4 Imp. 5 2015/10/08 2015/10/08 BRL SOP-00108 EPA26A m
>10um Particulates in Rinse 3 2015/10/08 2015/10/15 BRL SOP-00109 EPAM201A/0TM-027 m
2.5-10um Particulates in Rinse 3 2015/10/08 2015/10/15 BRL SOP-00109 EPA M201A/0TM-027 m
2.5 um Particulates on Filter 4 N/A 2015/10/09 BRL SOP-00109 EPAM201A/0TM-027 m
Particulates/Acetone Rinse {(M5/315/M201) 5 2015/10/08 2015/10/15 BRL SOP-00109 EPA5/315m
Particulates/Filter (M5/315/NJATM1/M201) 4 N/A 2015/10/08 BRL SOP-00109 EPA 5/315/NJATM1m
Lead in Filter by ICPMS (M12mod) (2} 7 2015/10/13 2015/10/14 BRL SOP-00103 EPA12 m
Finai Volume of Acetone Probe Rinse 8 N/A 2015/10/14 BRL SOP-00109
Volume of Sulfuric Acid Impinger 5 N/A 2015/10/08
Weight of Solvent from Impingers 6 N/A 2015/10/16
Weight of Water from Impingers 5 N/A 2015/10/16

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance,

(1) SCC/CAEAL
(2) EPA Method 12 Modification - The analysis for the lead was completed using ICPMS instead of flame AA.

....Clayton Johnson
ion
Eanypth Key 19 Oct 2015 17:44:01 -04:00

Please direct alf questions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Air Toxics, Source Evaluation

Email: CJohnson@maxxam.ca

Phone# (905)817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
Page 1 of 18
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Madam

A Bureau Yeritas Group Company
'

Maxxam lob #: B5K2062
Report Date: 2015/10/19

Weston Solutions inc
Client Project #: LWEC, L'ANSE, MI

EPA M12 - LEAD DETERMINATION BY ICPMS (STACK SAMPLING TRAIN)

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

N/A = Not Applicable

Page 2 of 18

Maxxam ID BCI099 BCI106 BCJ107 BCI107 BCi108
Sampling Date 2015/09/23 2015/09/23 2015/09/23] 2015/09/23 | 2015/09/24
UNITS{ M12-BLANK-FILTER | M12-BLANK-HNO3 {RDL| M12-R1 ll.\:;-zl;i:) M12-R2 |RDL| MDL}QC Batch
Inorganic Lead {Pb) ug <0.2 <0.2 0.2 15.9 15.6 9.6 0.5 N/A| 4227244
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
Maxxam iD BCJ109
Sampling Date 2015/09/24
UNITS| M12-R3 | RDL| MDL|QC Batch
Inorganic Lead {Pb) ug 5.3 0.5] N/A14227244

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campohetlo Road, Mississauga, Ontario, LSN 28 Tel: {905} 817-5700 Toll-Free: 800-563-6266 Fax: {905) 817-5777 www.maxxam.ca
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I\/Ia{%am

A Bureau Veritas Sroup Company
T

Maxxam Job #: B5K2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, Ml

EPA M201A - PARTICULATES (STACK SAMPLING TRAIN)

Maxxam iD BCMO093 BCM158 BCM159 BCM160
Sampling Date 2015/09/24 2015/09/2412015/09/241 2015/09/24

UNITS| M201A-SB-FILTER | M201A-R1 | M201A-R2 | M201A-R3 | RDL| MDL| QC Batch
> 10 Particulate Weight in Acetone Rinse mg N/A 5.3 5.0 6.6 0.5} 0.1 | 4222791
2.5 - 10 Particulate Weight in Acetone Rinse mg N/A 2.3 1.5 1.9 0.51 0.5}4222788
< 2.5 Particulate Weight on Fiiter mg 0.60 5.50 4,50 5.00 0.30] 0.30} 4222784

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable

Page 3 of 18
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Ma&am

A Burgau Veritss Group Company
a”

Maxxam Job #: BSK2062
Report Date: 2015/10/19

Weston Solutions inc
Client Project #: LWEC, L'ANSE, M

EPA M202 CONDENSIBLE PM (STACK SAMPLING TRAIN)

Maxxam ID BCM170 BCM209 BCM217 BCM218 BCM221 BCM222
Sampling Date 2015/09/24] 2015/09/24 2015/09/24 2015/09/24 |2015/09/242015/09/24
UNITS| M202-BT | M202-SB-Di| M202/201A-5B-ACE | M202-SB-HEX| M202-R1 M202-R2 {RDL}MDL] QC Batch
Weight 220 380 N/A N/A 190 180 0.1] 0.1 | 4226558
Weight of Solvent 160 N/A 150 250 130 110 0.1] N/A| 4226551
Inorganic Condensibles mg 11 <0.5 N/A N/A 6.1 5.2 0.51 0.1 | 4228971
Organic Condensibles mg <1.0 N/A <1.0 <1.0 <1.0 <1.0 1.0]0.20] 4226510
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
Maxxam ID BCM223
Sampling Date 2015/09/24
UNITS| M202-R3 |RDL|{MDL| QC Batch
Weight 180 0.1 0.1 | 4226558
Weight of Solvent 140 0.1 N/A | 4226551
inorganic Condensibles mg 8.2 0.5| 0.1 | 4228971
Organic Condensibles mg <1.0 1.010.20 4226510
RDL = Reportable Detection Limit
QL Batch = Quality Control Batch
N/A = Not Applicable
Page 4 of 18
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Maﬁam

A Bureau Yeritas Group Company
o

Maxxam Job #: B5K2062
Report Date: 2015/10/19

Weston Solutions

Inc

Client Project #: LWEC, L'ANSE, Mi

EPA M26A HYDROGEN HALIDES AND HALOGENS (STACK SAMPLING TRAIN)

Maxxam ID BCI790 BCi791 BCi794 BCI794
Sampling Date 2015/09/24 2015/09/24 2015/09/24 2015/09/24
M26A-DI H20 M26A-H2504-R1
UNITS| M26A-H2504-BLANK BLANK M26A-H2504-R1 Lab-Dup RDL| MDLjQC Batch
Sulfuric Acid Volume ml 431 395 489 N/A 1 1 14223418
Hydrochloric Acid ug <250 <250 17000 17000 2501 75 | 4223423
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
Maxxam iD BCi795 BCi796
Sampling Date 2015/09/24 2015/09/24
UNITS | M26A-H2504-R2 | M26A-H2504-R3 | RDL} MDL| QC Batch
Sulfuric Acid Volume mi 482 564 1 1 |4223418
Hydrochloric Acid ug 28000 20000 2501 75 | 4223423
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Page 50of 18
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Maﬁam

A Burzau Veritas Group Cempany
s

Maxxam Job #: B5K2062
Report Date: 2015/10/19

Weston Solutions Inc
Client Project #: LWEC, L'ANSE, M|

EPA M5 PARTICULATE MATTER (PM)

Maxxam 1D BCI786 BCi787 BCI788 BCi789
Sampling Date 2015/09/24| 2015/09/24 | 2015/09/24 | 2015/09/24

UNITS| M5-SB M5-R1 M5-R2 M5-R3 | RDL| MDL | QC Batch
Acetone Rinse Particulate Weight in Acetone Rinse mg <0.5 2.9 1.2 5.6 0.5 0.1 ]|4222712
Front Half Particulate Weight on Filter mg 0.30 3.50 4,70 6.20 0.30}0.060{ 4222711
Acetone Rinse Volume mi 250 300 300 320 1 1 |4222716
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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I\/la{%am

A Bureau Véritas Group Cempany
I

Maxxam Job #: B5K2062 Weston Solutions inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, Mi

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN

Maxxam ID BCi829 BCM158 BCM159 BCM160
Sampling Date 2015/09/24 | 2015/09/24| 2015/09/24

UNITS | AUDIT-PEA1941 | M201A-R1 | M201A-R2 | M201A-R3 | RDL| MDL] QC Batch
Acetone Rinse Volume (10} mi N/A 85 67 82 1 | N/A| 4226736
Acetone Rinse Volume (2.5 - 10) mi N/A 330 350 320 1 | N/A} 4226736
Chioride (Cl) mg/L 24 N/A N/A N/A 0.310.06f 4224757
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable

Maxxam iD BCM217 BCM219
Sampling Date 2015/09/24 2015/09/24

UNITS | M202/201A-SB-ACE | M202-SB-FILT | RDL{ MDL{ QC Batch
Acetone Rinse Particulate Weight in Acetone Rinse mg <0.5 N/A 0.5 0.1 }4231099
Acetone Rinse Volume ml 100 N/A 1 1 |4226736
Inorganic Condensibles mg N/A <0.5 0.5} 0.1 | 4228971
Organic Condensibles mg N/A <1.0 1.0 0.20| 4226510

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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M a

A Bureau Veritas Group Company
«”

Maxxam Job #: B5K2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, M

ELEMENTS BY ICP/MS (STACK SAMPLING TRAIN)

Maxxam (D BCL977 BCL981

Sampling Date

. UNITS | AUDIT-PEA1945 | RDL| AUDIT-PEA1948; RDL | MDL| QC Batch
Inorganic Lead (Pb) ug 21.2 0.5 0.209 0.005] N/A| 4227244

RDL = Reportabie Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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I\/Ia>/>2am

A Bureau Yeritas Group Company
o

Maxxam Job #: B5K2062
Report Date: 2015/10/19

Weston Solutions Inc

Client Project #; LWEC, L'ANSE, MI

TEST SUMMARY
Maxxam ID: BCI786 Collected: 2015/09/24
Sample ID: M5-SB Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Particulates/Acetone Rinse (M5/315/M201) BAL 4222712 2015/10/08 2015/10/15 Mohammad Tariq
Particulates/Filter (M5/315/NJATM1/M201) BAL 4222711 N/A 2015/10/08 Brenda Moore
Final Volume of Acetone Probe Rinse 4222716 N/A 2015/10/14 Mohammad Tarig
Maxxam ID:  BCI787 Collected: 2015/09/24
Sample ID: M5-R1 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Particulates/Acetone Rinse (M5/315/M201}) BAL 4222712 2015/10/08 2015/10/15 Mohammad Tarig
Particulates/Filter {M5/315/NJATM1/M201) BAL 4222711 N/A 2015/10/08 Brenda Moore
Final Volume of Acetone Probe Rinse 4222716 N/A 2015/10/14 Mohammad Tarig
Maxxam ID; BCi788 Collected: 2015/09/24
Sample iD: M5-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Particulates/Acetone Rinse (M5/315/M201) BAL 4222712 2015/10/08 2015/10/15 Mohammad Tarig
Particulates/Filter (M5/315/NJATM1/M201) BAL 4222711 N/A 2015/10/08 Brenda Moore
Final Volume of Acetone Probe Rinse 4222716 N/A 2015/10/14 Mohammad Tarig
Maxxam ID: BCi789 Collected: 2015/09/24
Sample ID: M5-R3 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Particulates/Acetone Rinse {M5/315/M201) BAL 4222712 2015/10/08 2015/10/15 Mohammad Tariq
Particulates/Filter (M5/315/NJATM1/M201) BAL 4222711 N/A 2015/10/08 Brenda Moore
Final Volume of Acetone Probe Rinse 4222716 N/A 2015/10/14 Mohammad Tarig
Maxxam ID: BCI790 Collected: 2015/09/24
SampleD: M26A-H2S04-BLANK Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4223418 N/A 2015/10/08 Frank Mo
Maxxam ID:  BCi791 Collected: 2015/09/24
SampleiD: M26A-DI H20 -BLANK Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 tmp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Volume of Sulfuric Acid impinger 4223418 N/A 2015/10/08 Frank Mo
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Maxxam Job #: B5K2062
Report Date: 2015/10/19

Weston Solutions Inc

Client Project #: LWEC, L'ANSE, M|

TEST SUMMARY
Maxxam ID: BCI794 Collected: 2015/09/24
Sample ID:  M26A-H2504-R1 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 imp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4223418 2015/10/08 Frank Mo

Maxxam ID: BCI794 Dup
Sample ID: M26A-H2504-R1
Matrix:  Stack Sampling Train

Collected: 2015/09/24
Shipped:
Received: 2015/10/02

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Maxxam i1D:  BCI795 Collected: 2015/09/24
Sampie ID: M26A-H2504-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 imp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4223418 2015/10/08 Frank Mo
Maxxam ID:  BCi796 Collected: 2015/09/24
Sample ID:  M26A-H2S04-R3 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4223423 2015/10/08 2015/10/08 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4223418 2015/10/08 Frank Mo
Maxxam ID: BCi829 Collected:
Sample ID: AUDIT-PEA1941 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Anions in Water by lon Chromatography IC/EC 4224757 2015/10/08 Ann-Marie Stern
Maxxam ID: BCJ099 Collected: 2015/09/23
Sample ID:  M12-BLANK-FILTER Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description {nstrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS (M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam iD: BCJ106 Collected: 2015/09/23
Sample ID: M12-BLANK-HNO3 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description fnstrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS (M12mod} ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
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Maxxam Job #: B5SK2062
Report Date: 2015/10/19

Weston Solutions Inc
Client Project #: LWEC, L'ANSE, Ml

TEST SUMMARY
Maxxam {D: BCJ107 Collected: 2015/09/23
Sample ID: M12-R1 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS {M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam ID; B(CJ107 Dup Collected: 2015/09/23
Sample ID: M12-R1 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS {M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam {D: BCJ108 Collected: 2015/09/24
SampieD; M12-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS (M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam ID: BCJ109 Collected: 2015/09/24
Sample ID: M12-R3 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Lead in Filter by ICPMS (M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam ID: B(CL977 Collected:
Sample iD: AUDIT-PEA1945 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
[ Lead in Filter by ICPMS {(M12mod) ICP1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam ID:  BCL981 Collected:
Sample ID: AUDIT-PEA1948 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description instrumentation Batch Extracted Date Analyzed Analyst
I Lead in Filter by ICPMS (M12mod) icp1 4227244 2015/10/13 2015/10/14 Nan Raykha
Maxxam [D: BCMO093 Collected: 2015/09/24
Sample ID: MZ201A-SB-FILTER Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
2.5 um Particulates on Filter BAL 4222784 N/A 2015/10/09 Brenda Moore
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Maxxam Job #: B5SK2062
Report Date: 2015/10/19

Weston Solutions Inc
Client Project #; LWEC, L'ANSE, Ml

TEST SUMMARY
Maxxam ID: BCM158 Coliected: 2015/09/24
Sample ID: MZ201A-R1 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
>10um Particulates in Rinse BAL 4222791 2015/10/08 2015/10/15 Mohammad Tarig
2.5-10um Particulates in Rinse BAL 4222788 2015/10/08 2015/10/15 Mohammad Tarig
2.5 um Particulates on Filter BAL 4222784 N/A 2015/10/09 Brenda Moore
Final Volume of Acetone Probe Rinse 4226736 N/A 2015/10/14 Mohammad Tarig
Maxxam ID: BCM159 Collected: 2015/09/24
SampleD: MZ201A-R2 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
>10um Particulates in Rinse BAL 4222791 2015/10/08 2015/10/15 Mohammad Tarig
2.5-10um Particulates in Rinse BAL 4222788 2015/10/08 2015/10/15 Mohammad Tarig
2.5 um Particulates on Filter BAL 4222784 N/A 2015/10/09 Brenda Moore
Final Volume of Acetone Probe Rinse 4226736 N/A 2015/10/14 Mohammad Tarig
Maxxam ID: BCM160 Collected: 2015/09/24
Sample iD: MZ201A-R3 Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
>10um Particuiates in Rinse BAL 4222791 2015/10/08 2015/10/15 Mohammad Tarig
2.5-10um Particulates in Rinse BAL 4222788 2015/10/08 2015/10/15 Mohammad Tarig
2.5 um Particulates on Filter . BAL 4222784 N/A 2015/10/09 Brenda Moore
Final Volume of Acetone Probe Rinse 4226736 N/A 2015/10/14 Mohammad Tarig
Maxxam ID: BCM170 Collected: 2015/09/24
Sample ID: M202-BT Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202} BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Non Extractable Condensibles (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Weight of Solvent from Impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Weight of Water from Impingers 4226558 N/A 2015/10/16 Muhammad M Rahman
Maxxam ID: BCM209 Collected: 2015/09/24
Sample ID: M202-5B-Di Shipped:
Matrix: . Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Non Extractable Condensibles (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Weight of Water from Impingers 4226558 N/A 2015/10/16 Muhammad M Rahman
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Maxxam Job #: B5K2062 Waeston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, Ml
TEST SUMMARY
Maxxam iD: BCM217 Collected: 2015/09/24
Sample ID: M202/201A-SB-ACE Shipped:
Matrix:  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables {M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Particulates/Acetone Rinse {M5/315/M201}) BAL 4231099 2015/10/08 2015/10/15 * Mohammad Tariq
Final Volume of Acetone Probe Rinse 4226736 N/A 2015/10/14 Mohammad Tarig
Weight of Solvent from Impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Maxxam iD: BCM218 Collected: 2015/09/24
SampleiD: M202-SB-HEX Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Weight of Solvent from impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Maxxam ID: BCM219 Collected: 2015/09/24
Sample ID: M202-SB-FILT Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Non Extractable Condensibles (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Maxxam ID: BCM221 Collected: 2015/09/24
Sample ID: M202-R1 Shipped:
Matrix;  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Non Extractable Condensibles (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Weight of Solvent from Impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Weight of Water from Impingers 4226558 N/A 2015/10/16 Muhammad M Rahman
Maxxam ID: BCM222 Collected: 2015/09/24
Sample ID: M202-R2 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
Non Extractable Condensibies (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Weight of Solvent from Impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Weight of Water from impingers 4226558 N/A 2015/10/16 Muhammad M Rahman
Maxxam ID: BCM223 Collected: 2015/09/24
Sample ID: M202-R3 Shipped:
Matrix: Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Extractable Condensables (M202) BAL 4226510 2015/10/09 2015/10/16 Muhammad M Rahman
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Maxxam Job #: B5K2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, MI
TEST SUMMARY
Maxxam ID: BCM223 Collected: 2015/09/24
SampleID: M202-R3 Shipped:
Matrix;  Stack Sampling Train Received: 2015/10/02
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Non Extractable Condensibles (M202) BAL 4228971 2015/10/14 2015/10/19 Muhammad M Rahman
Weight of Solvent from impingers 4226551 N/A 2015/10/16 Muhammad M Rahman
Weight of Water from Impingers 4226558 N/A 2015/10/16 Muhammad M Rahman
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Maxxam Job #: B5K2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, M!

GENERAL COMMENTS

FILTERS : Untared filters were received.

Sample BCI787-01:LFT Loose filter material in the petri dish
Sample BCI788-01:LFT Loose fiiter materiai in the petri dish
Sample BCI789-01:LFT Loose filter material in the petri dish
Sample BCL981-01 : Data for this sample is reported in mg/|

Sample BCM170-01 : Organic Extraction : No residue noted in vial.
ORGANIC EXTRACTION : Whitish residue found in vial.

Sample BCM209-01 : ORGANIC EXTRACTION : Whitish residue found in vial.
Sample BCM217-01 : Organic Extraction : No residue noted in vial.
Sample BCM218-01 : Organic Extraction : No residue noted in vial.

Sample BCM219-01 : Organic Extraction : No residue noted in vial.
ORGANIC EXTRACTION : Whitish residue found in vial.

Sample BCM221-01 : ORGANIC EXTRACTION : Oily material found in vial.
ORGANIC EXTRACTION : Yellowish residue found in vial.

Sampie BCM222-01 : ORGANIC EXTRACTION : Whitish residue found in vial.
ORGANIC EXTRACTION : Yellowish residue found in vial.

Sample BCM223-01 : ORGANIC EXTRACTION : Oily material found in vial.
ORGANIC EXTRACTION : Brownish residue found in vial.
EPA M12 - LEAD DETERMINATION BY ICPMS {STACK SAMPLING TRAIN)
Lead in Filter by ICPMS (M12mod): Post digestion duplicate and spike were done on sample BCJ107.
EPA M201A - PARTICULATES {STACK SAMPLING TRAIN)

2.5 um Particulates on Filter: Maxxam # Filter Condition
BCM093-01R NORMAL

BCM158-01R *DE**LFT*

BCM159-01R LPC

BCM160-01R *DE**LFT*

Normal Filters received in normal condition

LPC Loose particulate material in the petri dish
LFT Loose fifter material in the petri dish

DE Edges of the filter are frayed
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Maxxam Job #: BSK2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #; LWEC, L'ANSE, M|
GENERAL COMMENTS
EPA M5 PARTICULATE MATTER (PM)
Particulates/Filter (M5/315/NJATM1/M201): Maxxam # Filter Condition
BCi786-01R NORMAL
BCI787-01R LFT
BCI788-01R LFT
BCI789-01R LFT

Normal Filters received in normal condition
LFT  Loose filter material in the petri dish

ELEMENTS BY ICP/MS {STACK SAMPLING TRAIN)
Lead in Filter by ICPMS (M12mod}: Post digestion duplicate and spike were done on sample BCJ107.

Results relate only to the items tested.
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Maxxam Job #: B5K2062 Weston Solutions {nc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, Mi

QUALITY ASSURANCE REPORT

QAa/QcC Date %

Batch init  QC Type Parameter Analyzed Value Recovery UNITS QC Limits
4222712 MT2 Method Biank Acetone Rinse Particulate Weight in Acetone 2015/10/15 <0.5 mg
4222788 MT2 Method Blank 2.5 - 10 Particulate Weight in Acetone Rinse 2015/10/15 <0.5 mg
4222791 MT2 Method Blank > 10 Particulate Weight in Acetone Rinse 2015/10/15 <0.5 mg
4223423 A_S Matrix Spike(BCI794)} Hydrochloric Acid 2015/10/08 88 % 80-120
4223423 A_S Spiked Blank Hydrochloric Acid 2015/10/08 101 % 90-110
4223423 A_S Method Blank Hydrochloric Acid 2015/10/08 <200 ug
4223423 A_S RPD-Sample/Sample Dup Hydrochloric Acid 2015/10/08 0.51 % 20
4226510 MOR Spiked Blank Organic Condensibles 2015/10/16 95 % 70-130
4226510 MOR Spiked Blank DUP Organic Condensibles 2015/10/16 96 % 70-130
4226510 MOR RPD Organic Condensibles 2015/10/16 0.52 % 20
4226510 MOR Method Blank Organic Condensibles 2015/10/16 <1.0 mg
4227244 N_R Matrix Spike(BCI107) inorganic Lead (Pb) 2015/10/14 96 % 70-130
4227244 N_R Matrix Spike DUP(BCJ107) Inorganic Lead (Pb) 2015/10/14 97 % 70-130
4227244 N_R MS/MSD RPD Inorganic Lead (Pb) 2015/10/14, 1.0 % 20
4227244 N_R Spiked Blank Inorganic Lead (Pb) 2015/10/14 102 % 85-115
4227244 N_R Spiked Blank DUP inorganic Lead (Pb) . 2015/10/14 102 % 85-115
4227244 N_R RPD Inorganic Lead (Pb) 2015/10/14 0.52 % 20
4227244 N_R Method Blank Inorganic Lead (Pb) 2015/10/14 <0.5 ug
4227244 N_R RPD - Sample/Sample Dup Inorganic Lead (Pb) 2015/10/14 1.6 % 20
4228971 MOR Method Blank Inorganic Condensibles 2015/10/19 <0.5 mg
4231099 MT2 Method Blank Acetone Rinse Particulate Weight in Acetone 2015/10/15 <0.5 mg

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Maxxam Job #: B5K2062 Weston Solutions Inc
Report Date: 2015/10/19 Client Project #: LWEC, L'ANSE, M

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Hunde Moru

Brenda Moore, Team Lead

& M e

Frank Mo, B.Sc., Inorganic Lab. Manager

b

Ralph Siebert, Operations Manager - Inorganic Analyses

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Your Project #: 14464
Site Location:  LWEC, L'ANSE, M|

Attention:Ken Hill

Weston Solutions Inc
1400 Weston Way
West Chester, PA
USA 19380

Report Date: 2015/11/18
Report #: R3773862
Version: 2 - Revision

CERTIFICATE OF ANALYSIS — REVISED REPORT

MAXXAM JOB #: BSM6029
Received: 2015/11/04, 14:42

Sample Matrix: Stack Sampling Train
# Samples Received: 2

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Hydrogen Halides in H2504 imp. 2 2015/11/18 2015/11/18 BRL SOP-00108 EPA26A m
Volume of Sulfuric Acid impinger 2 N/A 2015/11/04

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

-.Clayton Johnson
Encryption Key 18 Nov 2015 18:43:29 -05:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Air Toxics, Source Evaluation

Email: Clohnson@ maxxam.ca

Phone# (905)817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories®, as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
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Maxxam Job #: B5M6029 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, Mi
EPA M26A HYDROGEN HALIDES AND HALOGENS (STACK SAMPLING TRAIN)

Maxxam ID BHD014 BHDO15 BHDO15
Sampling Date

M26A-5TK-1

UNITS | M26A-SB-DIH20 | M26A-STK-1 RDLj MDL| QC Batch

Lab-Dup
Sulfuric Acid Volume mi 230 460 N/A 1 1 14258763
Hydrochloric Acid ug <250 4700 4700 2501 75 | 4276832

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable

Page 2 of 6

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, LSN 2L8 Tel: {905) 817-5700 Toli-Free: 800-563-6266 Fax: {905) 817-5777 www.maxxam.ca

Q1_LWECO001_Opactiy_003940



Ma>(>(.am

A Bursau Veritas Group Company
o

Maxxam Job #: B5M6029
Report Date: 2015/11/18

Weston Solutions Inc
Client Project #: 14464
Site Location:  LWEC, L'ANSE, M|

TEST SUMMARY
Maxxam ID: BHDO014 Collected:
Sample ID:  M26A-SB-DIH20 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. 4276832 2015/11/18 2015/11/18 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4258763 N/A 2015/11/04 Frank Mo
Maxxam ID: BHDO15 Collected:
Sample ID: M26A-STK-1 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 Imp. 4276832 2015/11/18 2015/11/18 Ann-Marie Stern
Volurne of Sulfuric Acid Impinger 4258763 N/A 2015/11/04 Frank Mo
Maxxam {D: BHDO15 Dup Collected:
Sample ID: M26A-STK-1 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/04
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. 4276832 2015/11/18 2015/11/18 Ann-Marie Stern
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Maxxam Jlob #: BEM6029 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, M|

GENERAL COMMENTS

Resulits refate only to the items tested.
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Maxxam Job #: BSM6029 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, MI

QUALITY ASSURANCE REPORT

QA/QC . Date %

Batch Init  QCType Parameter Analyzed Value Recovery UNITS QC Limits
4276832 A_S Matrix Spike(BHDOQ15) Hydrochloric Acid 2015/11/18 96 % 80-120
4276832 A_S Spiked Blank Hydrochloric Acid 2015/11/18 101 % 90-110
4276832 A_S Method Blank Hydrochtloric Acid 2015/11/18 <250 ug
4276832 A_S RPD-Sample/Sample Dup Hydrochloric Acid 2015/11/18 0.54 % 20

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Maxxam Job #: BSM6025 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, M|

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Frank Mo, B.Sc., Inorganic Lab. Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E}, signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Your Project #: 14464
Site Location:  LWEC, L'ANSE, Mi

Attention:Ken Hill

Weston Solutions inc
1400 Weston Way
West Chester, PA

USA 19380
Report Date: 2015/11/18
- Report #: R3773883
Version: 1 - Final
CERTIFICATE OF ANALYSIS
MAXXAM JOB #: BSNO555
Received: 2015/11/10, 15:19
Sample Matrix: Stack Sampling Train
# Samples Received: 3
Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Anions in Water by lon Chromatography (1) 1 N/A 2015/11/18 BRL SOP-00105 EPA 300.0 m
Hydrogen Halides in H2S04 Imp. 2 2015/11/18 2015/11/18 BRL SOP-00108 EPA 26Am
Volume of Sulfuric Acid Impinger 2 N/A 2015/11/18

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
(1) SCC/CAEAL

-Clayton Johnson
Encryption Key 18 Nov 2015 18:42:54 -05:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Air Toxics, Source Evaluation

Email: CJohnson@maxxam.ca

Phone# (905)817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories"”, as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
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Maxxam Job #: BS5NO555 Weston Soiutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, Mt

EPA M26A HYDROGEN HALIDES AND HALOGENS (STACK SAMPLING TRAIN)

Maxxam ID BIB025 BiB026
Sampling Date 2015/11/03 2015/11/04

UNITS| M26A-C1-STK-R2 | M26A-C1-STK-R3 | RDL| MDL| QC Batch
Sulfuric Acid Volume mi 484 490 1 1 14276829
Hydrochioric Acid ug 5000 3900 250 75 | 4276832
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: BSN0555 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, Mi

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN

Maxxam ID BJJ470
Sampling Date

UNITS| AUDIT-111615F-1440 | RDL| MDL| QC Batch
Chioride (CI) [ me/L | 11 | 0.1]0.02 4277309

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: BSN0555 Weston Solutions Inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location: LWEC, L'ANSE, Mi

TEST SUMMARY
Maxxam ID:  BIB025 Collected: 2015/11/03
Sample ID: M26A-C1-STK-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/10
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4276832 2015/11/18 2015/11/18 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4276829 N/A 2015/11/18 Brenda Moore
Maxxam iD: BIB026 Collected: 2015/11/04
Sample ID: M26A-C1-STK-R3 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/10
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4276832 2015/11/18 2015/11/18 Ann-Marie Stern
Volume of Sulfuric Acid Impinger 4276829 N/A 2015/11/18 Brenda Moore
Maxxam ID:  BJJ470 Collected:
Sample ID: AUDIT-111615F-1440 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/10
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Anions in Water by lon Chromatography IC/EC 4277309 N/A 2015/11/18 Ann-Marie Stern
Page 4 of 7
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Maxxam Job #: BSNO555 Weston Solutions inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location:  LWEC, L'ANSE, M|

GENERAL COMMENTS

Results relate only to the items tested.
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Maxxam Job #: BSN0555
Report Date: 2015/11/18

Weston Solutions inc
Client Project #: 14464

Site Location:

QUALITY ASSURANCE REPORT

LWEC, L'ANSE, M

QA/QC Date %

Batch Init QC Type Parameter Analyzed Value Recovery UNITS QC Limits
4276832 A_S Matrix Spike Hydrochloric Acid 2015/11/18 96 % 80-120
4276832 A_S Spiked Blank Hydrochloric Acid 2015/11/18 101 % 90-110
4276832 A_S Method Blank Hydrochloric Acid 2015/11/18 <250 ug
4276832 A_S RPD-Sample/Sample Dup Hydrochloric Acid 2015/11/18 0.54 % 20

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method

daccuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Page 6 of 7

Maxxam Analytics International Carporatian o/a Maxxam Analytics 6746 Campobeilo Road, Mississauga, Ontario, LSN 218 Tel: {905} 817-5700 Toil-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca

Q1 _LWECO001_Opactiy_003950




.

Ma)(%am

A Bureau Veritas Groug Company
't

Maxxam Job #: BSN0555 Weston Solutions inc
Report Date: 2015/11/18 Client Project #: 14464
Site Location: LWEC, L'ANSE, M}

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Bunds Moo

Brenda Moore, Team Lead

ol

Frank Mo, B.Sc., Inorganic Lab. Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of 1SO/IEC
17Q25:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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Your Project #: 14464
Site Location:  LWEC, L'ANSE, Mi

Attention:Ken Hill

Weston Solutions Inc
1400 Weston Way
West Chester, PA
USA 19380

Report Date: 2015/11/06
Report #: R3753380
Version; 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: BSM8302
Received: 2015/11/06, 14:50

Sample Matrix: Stack Sampling Train
# Samples Received: 6

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Hydrogen Halides in H2504 imp. 6 2015/11/06 2015/11/06 BRL SOP-00108 EPA26A m
Volume of Sulfuric Acid Impinger 6 N/A 2015/11/06

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

..Clayton Johnson
Encryption Key 06 Nov 2015 16:14:15 -05:00

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Clayton Johnson, Project Manager - Air Toxics, Source Evaluation

Email: Clohnson@maxxam.ca

Phone# (505)817-5769

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
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Maxxam Job #: BSM8302 Weston Solutions Inc
Report Date: 2015/11/06 Client Project #: 14464
Site Location:  LWEC, L'ANSE, M1

EPA M26A HYDROGEN HALIDES AND HALOGENS (STACK SAMPLING TRAIN)

Maxxam ID BHP176 BHP177 BHP181 BHP182
Sampling Date 2015/11/03 2015/11/05 2015/11/05 | 2015/11/05

UNITS | M26A-SB-DIH20 | M26A-SB-H2504 | M26A-C2-R1 | M26A-C2-R2 | RDL| MDL{ QC Batch
Sulfuric Acid Volume mi 150 75 488 470 1 1 | 4262489
Hydrochloric Acid ug <250 <250 5100 5600 250| 75 | 4262488
RDL = Reportabie Detection Limit
QC Batch = Quality Control Batch

Maxxam iD BHP183 BHP184
Sampling Date 2015/11/05 2015/11/05

UNITS | M26A-C2-R3-IMP1/2 | RDL| MDL| M26A-C2-R3-IMP3 | RDL|{ MDL| QC Batch
Sulfuric Acid Volume mi 369 1 1 144 1 1 | 4262489
Hydrochloric Acid ug 6000 1504 45 <100 1001 30 | 4262488

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: BSM8302 Weston Solutions Inc
Report Date: 2015/11/06 Client Project #: 14464
Site Location: LWEC, L'ANSE, MI

TEST SUMMARY
Maxxam ID: BHP176 Collected: 2015/11/03
Sample ID:  M26A-SB-DIH20 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/06
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2504 imp. IC/SPEC 4262488 2015/11/06 2015/11/06 Lang Le
Volume of Sulfuric Acid Impinger 4262489 N/A 2015/11/06 Frank Mo
Maxxam ID:  BHP177 Collected:  2015/11/05
Sample ID:  M26A-SB-H2504 Shipped:
Matrix: Stack Sampling Train Received: 2015/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 Imp. IC/SPEC 4262488 2015/11/06 2015/11/06 Lang Le
Volume of Sulfuric Acid Impinger 4262489 N/A 2015/11/06 Frank Mo
Maxxam ID: BHP181 Collected: 2015/11/05
Sample ID: M26A-C2-R1 Shipped:
Matrix: Stack Sampling Train Received: 2015/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 Imp. IC/SPEC 4262488 2015/11/06 2015/11/06 Lang Le
Volume of Sulfuric Acid Impinger 4262489 N/A 2015/11/06 Frank Mo
Maxxam ID: BHP182 Collected: 2015/11/05
Sample ID: M26A-C2-R2 Shipped:
Matrix:  Stack Sampling Train Received: 2015/11/06
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 Imp. IC/SPEC 4262488 2015/11/06 2015/11/06 Lang Le
Volume of Sulfuric Acid Impinger 4262489 N/A 2015/11/06 Frank Mo
Maxxam ID: BHP183 Collected: 2015/11/05
Sample ID: M26A-C2-R3-IMP1/2 Shipped:
Matrix: Stack Sampling Train Received: 2015/11/06
Test Description instrumentation Batch Extracted Date Analyzed Analyst
Hydrogen Halides in H2S04 imp. IC/SPEC 4262488 2015/11/06 2015/11/06 LangLe
Volume of Sulfuric Acid impinger 4262489 N/A 2015/11/06 Frank Mo
Maxxam ID: BHP184 Collected: 2015/11/05
Sample ID:  M26A-C2-R3-IMP3 Shipped:
Matrix: Stack Sampling Train Received: 2015/11/06
Test Description Instrumentation Batch Extracted " Date Analyzed Analyst
Hydrogen Halides in H2504 Imp. IC/SPEC 4262488 2015/11/06 2015/11/06 Lang Le
Volume of Sulfuric Acid Impinger 4262489 N/A 2015/11/06 Frank Mo
Page3 of 6
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Maxxam Job #: BSM8302 Weston Solutions inc
Report Date: 2015/11/06 Client Project #: 14464

Site Location:  LWEC, L'ANSE, Mi

GENERAL COMMENTS

Results relate only to the items tested.
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Maxxam Job #: B5SM8302

Weston Solutions Inc
Report Date: 2015/11/06 ) Client Project #: 14464

Site Location:  LWEC, L'ANSE, M!

QUALITY ASSURANCE REPORT

QA/QC Date %

Batch Init  QC Type Parameter Analyzed Value Recovery UNITS QC Limits
4262488 LLE Spiked Blank Hydrochioric Acid 2015/11/06 100 % 90-110
4262488 LLE Method Blank Hydrochloric Acid 2015/11/06 <250 ug

Spiked Blank: A biank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method
accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
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Maxxam Job #: BSM8302 Weston Solutions inc
Report Date: 2015/11/06 Client Project #: 14464
Site Location:  LWEC, L'ANSE, M|

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

I~

Frank Mo, B.Sc., Inorganic Lab. Manager

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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PERFORMANCE EVALUATION SIGMA-ALDRICH

Scheduled Study

SSAS107 RT84384
29-Jun-2015 Through 22-Oct-2015 RTC Labcode
EPA Labcode

Participating Laboratory:
Maxxam Analytics, Inc.
Clayton Johnson
6740 Campobello Rd
Mississauga ON L5N 218 CA

Thank you for participating in study SSAS107. Additional information about this study may be found online at
www.sigmaaldrich.com/pt.

Sigma-Aldrich RTC Inc.
2931 Soldier Springs Road
Laramie, WY 82070 USA
1-307-742-5452
www.sigmaaldrich.com

This report shall not be reproduced except in full, without written approval of the laboratory. The data and
results reported in this document are the property of the participating laboratory and are confidential. If you
wish to appeal an evaluation listed in this report, please call our QA Supervisor at (307) 742-5452 or email
RTCreports@sial.com

Sincerely,

Jennifer Duhon
Proficiency Testing Supervisor

10-24-2015 RT84384 SSAS107 Page 1 of 11
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SIGMA-ALDRICH® ( SSAS107

\ Concluded 10/22/2015

Final Report
Accreditors

Evaluations of this dataset will be sent to the accreditor(s) listed below using your laboratory's labcode listed above each
accrediting agency. If any of the information listed below is incorrect, please contact RTC immediately.

RTC is accrediated to perform PT programs for the scope of accredation to ISQ/IEC 17043
under ACLASS certificate AP-1469

10-24-2015 RT84384 SSAS107 Page 2 of 11
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SIGMA-ALDRICH: (]

‘ SSAS107

Concluded 10/22/2015
Final Report
Miscellaneous Analytes
Method:EPA Method 12 [10402161])
: Assigned Accept. .
Analyte Result Units Value Window VA Evaluation
21.2 16.8 to
1.2

Lead, Pb ug/filter 21 257, 0.1 Acceptable

1075 / PEA1945-1EA - Lot SSAS107 Evaluation Criteria - 8 , . . . )
/Analyst:/ Analysis Date: 2015-10-14 ClVoluntary Evaluation Parameter - a:1, b:0, ¢:0.10, d:0

Lead, Pb*? V 0.209 ug/ml 0.2 01530 g8 Acceptable

1075 / PEA1948-1EA - Lot SSAS107 Evaluation Criteria - 8 . PR ]

JAnalyst:/ Analysis Date: 2015-10-14 OlVoluntary Evaluation Parameter - a:1, b:0, ¢:0.125, d:0
Method:EPA Method 26A (2000) [10403200]

Result Assigned Accept. .
Analyte Units Value Window z Evaluation

Hydrogen chloride ** 24.2 mg/L 25 22.5t027.5 -0.64 Acceptable

1770/ PEA1941-20ML - Lot SSAS107 Evaluation Criteria - 8 .

/Analyst:/ Analysis Date: 2015-10-08 Ol Voluntary Evaluation Parameter - a:1, b:0, ¢:0,05, d:0

Group Analysis Summary

Acceptable : 3/3

Score : 100% - (Acceptable)

RT84384 SSAS107 Page 3 of 11
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SIGMA-ALDRICH" |

Sample Information

HYDROGEN HALIDES/HALOGENS IN IMPINGER SOLUTION

PEA1941-20ML / Lot SSAS107

SSAS107
Concluded 10/22/2015
Final Report

Analytes Units Gra\gﬁeetric Study Mean Study Std. Dev.
; 1.2
?75’%099“ chloride mg/L 25.0+0.128 0 0
1 12
?73’7%”9"“ fluoride mg/L 25.0£0.128 0 0
10-24-2015 RT84384 SSAS107 Page 4 of 11
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SIGMA-ALDRICH (RTC) SSAS107
N Concluded 10/22/2015
Final Report
METALS ON FILTER PAPER
PEA1945-1EA f Lot SSAS107
Analytes Units Gra\‘,l;?:lztric Study Mean Study Std. Dev.
Antimony, Sb** ug/filter 26.120.133 0 0
1005
Arsenic, As? X
1010 ug/filter 21.0£0.107 V] V]
Barium, Ba!? )
1015 ug/filter 21,1+0.108 0 0
s 1.2
Beryllium, Be ug/filter 11.30.0578 0 0
1020
5 1,2
Cadmium, Cd ug/filter 11.2£0.0572 0 0
1030 .
Chromium, Cr (total) 2 )
1040 ug/filter 16.1+0.082 V] V]
Cobalt, Co?
1050 ug/filter 11.1+0.0568 0 0
Copper, Cu'?
1055 ug/filter 11.2+0,0572 0 0
Lead, Ph!?
075 ug/filter 21.0%0.107 0 0
1.2
Manganese, Mn ug/filter 11.2%0,0572 0 0
1090
Nickel, Ni!? )
1105 ug/filter 21,.2x0.108 0 0
Selenium, Se'?
1140 ug/filter 21.0%0.107 0 0
Silver, Ag'?
1150 ug/filter 31.1+0.159 0 0
i 12
Thallium, Tl ug/filter 31.1%0.159 0 0
1165
Zinc, Zn'?
1190 ug/flter 21.0£0.107 0 0
10-24-2015 RT84384 SSAS107 Page 5 of 11
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METALS IN IMPINGER SOLUTION

PEA1948-1EA / Lot SSAS107

Analytes Units Gre;\//;rlrlllitﬁc Study Mean Study Std. Dev,
.zlk(x)l(;:;mony, Sh12 ug/ml 0 0
?gfgnic, As?? .ug/ml 0 0
llaggum, Ba'? ug/m} 0 0
?ggllium, Bel? ug/ml 0 0
1C(;azt’iomium, Cd*? ug/m! 0 0
1C;14r(§>mium, Cr (total)* ug/ml 0 0
%}é)oalt, Co'? ug/mt 0 0
?gévsper, Cu™ ug/ml 0 0
%33;" Ph*? ug/ml 0.2020.00103 0 0
Il\l(l)gréganese, Mn ug/ml 0 0
Il\Ili(():é(el, Ni'? ug/m} 0 0
fﬁ%ﬂium’ Se'? ug/ml 0 0
filggr/ Ag'? ug/ml 0 0
'l['ilgélium, Tl ‘ ug/ml 0 0
ﬁgg Zn'? ug/ml 0 0
10-24-2015 RT84384 SSAS107 Page 6 of 11
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SSAS107
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SIGMA-ALDRICH

Definitions and Interpretation of Statistical Analysis:

Assigned Value: Value attributed to a particular quantity and accepted, sometimes by convention, as
having an uncertainty appropriate for a given purpose. See ISO/IEC 17043 for additional information. In
general the assigned value is the value used to assess proficiency and may or may not be the made to value
(gravimetric value).

Accept. Window: The range of values that constitute acceptable performance for a laboratory participating
in this PT study.

Z: A Z-Score tells how a single data point compares to normal data. A Z-Score says not only whether a point
was above or below average, but how unusual the measurement is. Generally, a method result with a
Z-Score less than [2] is considered to be in control, a Z-Score between |{2| and |3| is considered
‘Questionable’, but still within control and a Z greater than |3] is considered not acceptable and the method
is out of control. For WS studies, a z-score greater than |2| is unacceptable. Calculated as Z = (Reported
Value - Assigned Value) / Proficiency Std. Dev.

Proficiency Std. Dev.: Standard deviation calculated based on Evaluation Criteria.

Study Mean: Statistical study mean calculated using a robust statisitical model (RTC employs the
‘Biweight Program’). Robust statistical techniques to minimize the influence that extreme results can have
on estimates of the mean and standard deviation. NOTE - These techniques assign less weight to extreme
results, rather than eliminate them from a data set.

Study Std. Dev.: Standard deviation calculated from study data using robust statisicals (Biweight).

Gravimetric Value: The ‘prepared to’ value, determined by gravimetric means. The uncertainty associated
to this value is standard uncertainty and based on RTC'’s gravimetric tolerances.

Evaluation Criteria:

1 - Regression Equation - Acceptance windows based on TNI adopted equation of proficiency value +/- 3 .
proficiency standard deviations and check limits of proficiency value +/- 2 proficiency standard deviations.

Proficiency value and proficiency standard deviation are calculated from gravimetric variables &, b, ¢, & d

as proficiency value = a * gravimetric + b and proficiency standard deviation = ¢ * gravimetric + d.

2 - Study Robust Mean and c,d regression - Acceptance windows based on TNI adopted equation of
proficiency value +/- 3 proficiency standard deviations and check limits of proficiency value +/- 2
proficiency standard deviations. Proficiency value and proficiency standard deviation calculated from robust
study mean and variables ¢ & d as proficiency value = robust mean and proficiency standard deviation = ¢ *
proficiency value + d.

3 - Fixed Limits - Acceptance windows based on span of gravimetric percentage from gravimetric as
gravimetric +/- gravimetric * percentage.

4 - Adjustable Fixed Limits - Acceptance windows base on a span of gravimetric percentage from
gravimetric as gravimetric +/- gravimetric * lowPercentage where gravimetric < break and gravimetric +/-

10-24-2015 RT84384 SSAS107 Page 8 of 11
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SIGMA-ALDRICH" (3

gravimetric * highPercentage where gravimetric >= break.

5 - Study Statistics - Acceptance windows based on a number of standard deviations span from the study
mean as study mean +/- (deviations * standard deviation).

6 - Log Transform Statistics - Acceptance windows based on lognormal distributed data. Acceptance
windows = mean(lognormal) +/- span * standard deviation(lognormal).

7 - Reserved

8 - Regression Equation 25D - Acceptance windows based on EPA equation of proficiency value +/- 2
proficiency standard deviations. Proficiency value and proficiency standard deviation are calculated from
gravimetric variables a, b, ¢, & d as proficiency value = a * gravimetric + b and proficiency standard
deviation = ¢ * gravimetric + d. Generally reserved for drinking water studies.

Proficiency Test Item Preparation, Homogeneity and Stabhility Assessment - RTC uses proprietary
and published methods for the manufacture, homogeneity and stability testing of proficiency test items.
RTC’s proficiency test materials meet requirements of ISO Guide 34. For more information contact RTC.
Additionally RTC complies with TNI Volume 3 ‘General Requirements for Environmental Proficiency Test
Providers’, EL-V3-2009, 2009 for all TNI Fields of Proficiency Testing analytes.

Metrological Traceability - All preparations are made using balances calibrated annually traceable to
NIST standards. Where appropriate analytical measurements are traceable through an unbroken chain to
NIST standards, or a Certified Reference Material manufactured under ISO Guide 34 in conjunction with
ISO/IEC 17025,

Statistical Analysis - RTC uses robust statistics to calculate study means and standard deviations -
Reference - Kafadar, K, A Biweight Approach to the One-Sample Problem, Journal of the American
Statistical Association, Vol. 77, No. 378, June, 1982, pp. 416-424.

Additional Information - Go to www.rt-corp.com/reporting for additiona! information on summary
statistics for specific methods, advice on the interpretation of the statistical analysis, and additional
comments/recommendations. If you failed an analyte it may be required to perform a corrective action
and/or retest. RTC recommends that you contact your accreditation body for specific instruction.

Program analyte accrediting footnotes
! NELAC Compliant, covered by RTC’s ACLASS Proficiency Testing Provider accreditation, Cert. AP-1469
2 ISO 17043 Accredited, covered by RTC’s ACLASS Proficiency Testing Provider accreditation, Cert

AP-1469
/g% M Date: 10/24/2015
Authorizing Officer:
Patrick Brumfield, ASQ CQA
QA Manager
10-24-2015 RT84384 SSAS107 Page 9 of 11
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This section of the report is for informational purposes only. If you are unsure about
specific accreditation requirements, please contact your state coordinator.

UNACCEPTABLE ANALYTES

10-24-2015 RT84384 SSAS107 Page 10 of 11
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PASS RATE
Number of Reported Results: 3
Number of Passing Results: 3
Pass Rate: 100%
10-24-2015 RT84384 SSAS107 Page 11 of 11
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WERA

A Waters Company

November 18, 2015

Karen Kajiya-Mills

MI-DEQ-Air Quality Division (SSAS)
525 West Allegan St

3rd Floor Constitution Hall

PO Box 30437

Lansing, M} 48933

Enclosed is your final report for ERA's Stationary Source Audit Sample (SSAS) Program. Your final report includes an
evaluation of all results submitted by the laboratory to ERA. Included for your convenience is a table of contact
information for all parties involved in this sampling event.

Data Evaluation Protocols: All analytes in ERA's SSAS Program have been evaluated comparing the reported result to
the acceptance limits generated using the criteria contained in the TNI SSAS Table.

If you have any questions, please contact our Proficiency Testing Department at 1-800-372-0122.

Sincerely,

Iy %M

David Kilhefner
Quality Officer

cc:  Project File Number 111615F

16341 Table Mountain Pkwy * Golden, CO 80403 + 800.372.0122 - 303.431.8454 + fax 303.421.0159 « www.eraqc.com Project #: 111615F
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WERA

A Waters Company
Recipient Type Report Recipient Contact Project ID k
Agency MI-DEQ-Air Quality Division (SSAS) Karen Kajiya-Mills
kajiya-milisk@michigan.gov
525 West Allegan St Phone: 517-335-4874
3rd Floor Constitution Hall
PO Box 30437
Lansing, M1 48933 USA
Facility L'Anse Warden Electric Company JR Richardson
jr.richardson@pmpowergroup.com
157 South Main St Phone; 907-885-7187
L'Anse, Mi 49946 USA
Lab Maxxam Analytics inc Clayton Johnson
Sr. Project Manager
6740 Campobeiio Rd cjohnson@maxxam.ca
Mississauga, ON L5N 2L.8 Canada Phone: (905) 817-5769
Tester Weston Solutions Ken Hill LWEC HCI

1400 Weston Way
West Chester, PA 19341 USA

k. hili@westonsolutions.com
Phone: 610-721-6521

1SO/IEC 17043 7010
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QERA

A Waters Company

Final Report Results For Laboratory
Maxxam Analytics Inc

Page 1 of 3
16341 Table Mountain Pkwy = Golden, CO 80403 -« 800.372.0122 - 303.431.8454 - fax 303.421.0159 - www.eragc.com Project #: 111615F
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WERA

A Waters Company

SSAP Evaluation Report
Project Number: 111615F

ERA Customer Number: M748564

Laboratory Name: Maxxam Analytics Inc

Page 2 of 3 (ffP)
16341 Table Mountain Pkwy « Golden, CO 80403 « 800.372.0122 - 303.431.8454 « fax 303.421.0159 » www.eraqc.com Project#: 111615F “<gs
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@ERA 111615F Evaluation Final Complete Report

A Waters Company

Clayton Johnson EPA ID: Not Reported
Sr. Project Manager ERA Customer Number: M748564
Maxxam Analytics Inc Agency ID: R0033

6740 Campobelio Rd
Mississauga, ON L5N 2L8
(905) 817-5769

TNI
Analyte
Cade

Analyte

Units

Reported | Assigned | Acceptance | Performance Analysis

Vaiue Value Limits Evaluation Method Description Date Analyst Name

1775 |Hydrogen Fluoride

SSAP Hydrogen Halides in Impinger Solution (cat# 1440, lot# 111615F) Study Dates: 11/16/15 - 11/18/15

15.0-18.4 Not Reported

16341 Table Mountain Pkwy = Golden, CO 80403 « 800.372.0122 « 303.431.8454 - fax 303.421.0159 « www.eragc.com Project #: 111615F
Q1 _LWECO001_Opactiy_003975
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@ERA 111615F Laboratory Exception Report

A Waters Company Clayton Johnson EPA ID: Not Reported
Sr. Project Manager ERA Customer Number: M748564
Maxxam Analytics Inc Agency ID:

6740 Campobelio Rd
Mississauga, ON L5N 2L8
(905) 817-5769

Evaluation Checks

There are no values reported with < where the assigned value was greater than 0.

Not Acceptable Evaluations

There were no Not Acceptable evaluations for this study.

Page 1 of 1
16341 Table Mountain Pkwy - Golden, CO 80403 - 800.372.0122 « 303.431.8454 - fax 303.421.0159 - www.eraqc.com Project # : 111615F
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EXAMPLE CALCULATIONS FOR
VELOCITY, MOISTURE, AND ISOKINETICS

1. Volume of dry gas sampled at standard conditions (68 deg F, 29.92 in. Hg), dscf.

delta H
17.64 xY x Vi X ( Pb + wrmemememnee )
13.6
Vm(std) =
(Tm + 460)
Where:
Vm(std) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
Vm = Volume of gas sample measured by the dry gas meter
at meter conditions, dcf.
Pb = Barometric Pressure, in Hg.
deltH = Average pressure drop across the orifice meter, in H,O
Tm = Average dry gas meter temperature , deg F.

= Dry gas meter calibration factor.
17.64 = Factor that includes ratio of standard temperature (528 deg R)
to standard pressure (29.92 in. Hg), deg R/in. Hg.
13.6= Specific gravity of mercury.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std) = (0.04707 x Vwc) + (0.04715 x Wwsg)
Where:
Vw(std) = Volume of water vapor in the gas sample corrected to

standard conditions, scf.

Vwe = Volume of liquid condensed in impingers, ml.
Wwsg = Weight of water vapor collected in silica gel, g.
0.04707 = Factor which includes the density of water

(0.002201 1b/ml), the molecular weight of water

(18.0 1b/Ib-mole), the ideal gas constant

21.85 (in. Hg) (ftg)f]b-mole)(deg R); absolute

temperature at standard conditions (528 deg R), absolute

pressure at standard conditions (29.92 in. Hg), f/ml.
0.04715 = Factor which includes the molecular weight of water

(18.0 ib/lb-mole), the ideal gas constant

21.85 (in. Hg) (f)Ib-mole)(deg R); absolute

temperature at standard conditions (528 deg R), absolute

pressure at standard conditions (29.92 in. Hg), and

453.6 g/lb, ft'/g.

3. Moisture content

Vw(std)
bws = U —
Vw(std) + Vm(std)
Where:
bws = Proportion of water vapor, by volume, in the gas

stream, dimensionless,

Q1_LWEC001_Opactiy_003978
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4. Mole fraction of dry gas.

Md = 1-bws
Where:
Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, Ib/lb-mole.

MWd = (0.440x % CO, )+ (0.320x % O, )+ (0.280x (% N3))
Where:

MWd = Dry molecular weight , Ib/Ib-mole.
% CO, = Percent carbon dioxide by volume, dry basis.

% 0, = Percent oxygen by volume, dry basis.

%N, = Percent nitrogen by volume, dry basis.

0.440 = Molecular weight of carbon dioxide, divided by 100.

0.320 = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100.

6. Actual molecular weight of gas stream (wet basis), Ib/Ib-mole,

MWws = (MWdxMd)+ (18 x(1-Md))
Where:
MWs = Molecular weight of wet gas, Ib/lb-mole.
18 = Molecular weight of water, Ib/lb-mole.

7. Average velocity of gas stream at actual conditions, ft/sec.

Ts (avg)
Vs = 85.49 x Cp % ((delt p) )avg X ( ——rmmmmmeuememeane )2
Ps x MWs
Where:
Vs = Average gas stream velocity, ft/sec.
(1b/lb-mole)(in. Hg)'?
85.49 = Pitot tube constant, fi/sec x
(deg R)(in H,O)
Cp = Pitot tube coefficient, dimensionless.
Ts = Absolute gas stream temperature, deg R = Ts, deg F + 460.
P(static)
Ps = Absolute gas stack pressure, in. Hg. = Pb + ----evueeeunen
13.6
deltp = Velocity head of stack, in. H,O

Q1_LWEC001_Opactiy_003979
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8. Average gas stream volumetric flowrate at actual conditions, wacf/min.

Qs(act) = 60 x Vs x As
Where:
Qs(act) = Volumetric flowrate of wet stack gas at actual
conditions, wacf/min.
As = Cross-sectional area of stack, ft*.
60 = Conversion factor from seconds to minutes,

9. Average gas stream dry volumetric flowrate at standard conditions, dscf/min.

Ps
Qs(std) = 17.64 x Md X ~rmevemmammnan x Qs(act)
Ts
Where:
Qs(std) = Volumetric flowrate of dry stack gas at standard

conditions, dscf‘min.

10. Isokinetic variation calculated from intermediate values, percent.

17.327 x Ts x Vm(std)
I=
Vs x O x Ps x Md x (Dn)?
Where:
I= Percent of isokinetic sampling.
0= Total sampling time, minutes.
Dn = Diameter of nozzle, inches.
17.327 = Factor which includes standard temperature (528 deg R),

standard pressure (29.92 in. Hg), the formula for
calculating area of circle D**, conversion of square
feet to square inches (144), conversion of seconds
to minutes (60), and conversion to percent (100),
(in. He)(in*)(min)

(deg R)(f*)(sec)

Q1_LWEC001_Opactiy_003980
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EXAMPLE CALCULATIONS FOR
HYDROCHLORIC ACID

1. Hydrochloric Acid concentration, Ib/dscf.

W(HCI) x 2.2046 x 10

CIHCH =
Vdm(Std)

Where:

WHCH = Weight of hydrochloric acid collected in sample, mg.
CI(HChH = Hydrochloric acid concentration, Ib/dscf.
Vdm(std) = Volume of gas sample measured by the dry gas meter,

corrected to standard conditions, dscf.
2.2046x10° = Conversion factor from mg to Ibs.

2. Hydrochloric acid concentration, ppmv.

385.35 x 10°

C2(HCl) = = comememmmeemeees x CI(HCDH

MW
Where:

C2(HChH = Concentration of hydrochloric acid in stack gas, parts per

million by volume (dry basis).
38535x 10° = Conversion factor from Ibs/ppm.
MW = Molecular weight of hydrochloric acid (36.46).

3. Hydrochloric acid mass emission rate, lb/hr.

MRIHCI) = CI(HCI) x Qs(std) x 60
Where:
MRI(HCI) = Hydrochloric acid mass emission rate, 1b/hr.
Qs(std) = Volumetric flowrate of dry stack gas at standard conditions, dscf/min.

9/11/206941% YWFCO01_Opactiy_003981 OAS\A\SAMCALC\Blank HCL-cale xls



EXAMPLE CALCULATIONS FOR
FILTERABLE AND CONDENSIBLE PM-10 PARTICULATE MATTER

1. Filterable PM-10 particulate concentration, gr/dscf.

FPMwt
FPMCI = 15.432 X =memmmmommcmememm

Vm(std)
Where:
FPMC! = Filterable particulate concentration, gr/dscf.
FPMwt = Total weight of particulate caught on filter

and probe wash adjusted for the site blank samples.
Vm(std) = Volume of water vapor in the gas sample corrected to standard conditions, scf.
15432 = Conversion factor from grams to grains.

2. Filterable PM-10 particulate mass emission rate, Ib/hr.,

FPMRI = 0.008571 x FPMC1 x Qs(std)

Where:

FPMRI = Filterable particulate mass emission rate, {b/hr.

Qs(std) = Volumetric flow rate of dry stack gas at standard conditions, dscf/min.
0.008571 = Conversion factor relating grains to pounds

and minutes to hours.

3. Condensible PM-10 particulate concentration, gr/dscf.

CPMwt
CPMCI = 15432 X wommmmmmmmmine
Vm(std)
Where:
CPMC} = Condensible particulate concentration, gr/dscf.
CPMwt = Total weight of Organic particulate plus Inorganic particulate, corrected for blank train samples.
Vm(std) = Volume of water vapor in the gas sample corrected to standard conditions, scf.
15.432 = Conversion factor from grams to grains.

4, Condensible PM-10 particulate mass emission rate, 1b/hr.

CPMR! = 0.008571 x CPMC1 x Qs(std)

Where:

CPMR1 = Condensible particulate mass emission rate, Ib/hr,

Qs(std) = Volumetric flow rate of dry stack gas at standard conditions, dscf/min.
0.008571 = Conversion factor relating grains to pounds

and minutes to hours.

o/t l/ZOOQ%IPWECOO1—Opacny—003982 “WWestontiaswe\Emission Testing Data\AIRTEAM\SAMPLECAL C\Smpcale-Blank\Manual\blank filterable and condensible PM-10.xls



5, Total PM-10 concentration, gr/dscf.

CPMwt +FPMwt
TPMCI = 15.432 x
Vm(std)

Where:
TPMCI = Total particulate concentration, gr/dscf.
TPMwt = Total weight of Filterable particulate plus Condensible particulate minus blank cotrection.
Vm(std) = Volume of water vapor in the gas sample corrected to standard conditions, scf.

15.432 = Conversion factor from grams to grains.

6. Total PM-10 mass emission rate, Ib/hr.

TMRI = 0.008571 x TPMC1 x Qs(std)

Where:

TMRI = Total particulate mass emission rate, lb/hr,

Qs(std) = Volumetric flow rate of dry stack gas at standard conditions, dscf/min.
0.008571 = Conversion factor relating grains to pounds

and minutes to hours.
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EXAMPLE CALCULATIONS FOR

LEAD

1. Lead concentration, 1b/dscf.

Where:

w
(3
2.2046x107
Vm(std)

W x 2.2046 x 10n-9

Vg

Weight of Lead collected in sample in ug (corrected for site blanks).
Lead concentration, Ib/dscf
Conversion factor from ug to pounds.

Volume of gas sample measured by the dry gas meter, corrected to
standard conditions, dscf.

2. Lead mass emission rate, Ib/hr.

MRI1
Where:
MRI1

60
Qs(std)

ft

C; x Qs(std) x 60

Lead mass emission rate, Ib/hr.
Conversion factor from minutes to hours.

Volumetric flow rate of dry stack gas at standard conditions, dscf/min.

3. Lead concentration, ug/dscm.

&

Where:

&)
w
35.31

[}

W
T —

Vm(s,d)

Lead concentration, ug/dscm.
Weight of Lead collected in sample in ug.
Conversion factor from cubic feet to cubic meters.

Note: Calculations identical for all target metals

Q1_LWEC001_Opactiy_003984
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EXAMPLE CALCULATIONS FOR

BIAS CORRECTION AND MASS EMISSION RATES OF

NITROGEN OXIDES

1. Bias corrected value of Nitrogen Oxides dry basis, ppm.

Nox(corr)

Where:
AVG
Zbias
Sbias

SPAN GAS

NOx(cotr)

i

i

( AVG - Zbias)
---------------------- x SPAN GAS
(Sbias - Zbias)

Average NOx concentration for the test run.
The average of pre and post test zero bias checks.
The average of pre and post test span bias check.

The calibration gas closest to the gas stream concentration,
which was used for the BIAS check.

Bias corrected value.

Note: Bias correction is the same for O,, CO,, and SO,,.

2. Nitrogen Oxides mass emission rate dry basis, Ib/hr.

MR1(NOx)

Where:
MRI1(NOx)
Qs(std)
46.01

385.35x106

i

I

NOx(corr) x Qs(std) x 46.01 x 60 min/hr

385.35x 1076

Nitrogen Oxides mass emission rate, lb/hr,
Average volumetric gas stream flow rate at standard conditions, dscf/min.
Molecular weight of Nox.

Conversion factor from ppm to Ibs.

Note: Mass rate for SO, is calculated using the above equation except the

specific molecular weight (64.06) and measured concentration of SO, is used.

Q1_LWECO001_Opactiy_003985
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EXAMPLE CALCULATIONS FOR
MOISTURE, BIAS, O, CORRECTION, AND MASS EMISSION RATES OF
TOTAL VOC

1. Bias corrected value of total VOC as methane, dry basis (ppm/v).

AVG - ZERO
C(corr) T e x SPAN GAS
BIAS - ZERO
Where:
AVG = Average VOC concentration for the test run
as methane as reported by the analyzer.
ZERO = The average of pre and post test zero bias check of
the complete system with "zero" air.
BIAS = The average of pre and post test bias check of the
complete system with the calibration span gas.
SPAN GAS = The calibration gas closest to the gas stream concentration,
which was used for a BIAS check.
C(corr) = The bias corrected VOC concentration as methane.

2. Moisture corrected value of VOC, dry basis (ppm/v).

C(corr)
cvocC =
(100 - % MOISTURE )/ 100
Where:
C(corr) = The bias corrected VOC concentration as methane.
cvocC = The concentration of VOC, corrected for moisture, as methane.
% MOISTURE = The precentage of water vapor in the gas stream.

3. VOC concentration dry basis, ppm @ 7% O2.

CVOCx[209-7%02]

VOC(corr) =
[ 20.9 - O2(measured) ]
Where:
VOC(corr) = VOC concentration corrected to 7% O2.
cvoc = Average VOC concentration for the test run bias and moisture corrected.
O2(measured) = Average oxygen concentration for test run as measured, %.

4. VOC mass emission rate dry basis, lb/hr.

CVOC x Qs(std) x 16 x 60 min/hr

MR1(VOC) =
385.35x 1076
Where:
MRI1(VOC) = VOC mass emission rate, Ib/hr.
Qs(std) = Average volumetric gas stream flow rate at standard conditions, dscf/min.
16 = Molecular weight of methane.
Q1 LWEC00 f_iié)ggé | )(/)E0039861 Conversion factor from ppm to Ibs.
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Alrgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI79E15A00E4 Reference Number: 82-124502098-1
Cylinder Number: CC333446 Cylinder Volume: 150.5 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Vaive Qutlet: 590

Gas Code: C02,02,BALN Certification Date: Jul 13, 2015

Expiration Date: Jul 13, 2023

Certification performed in accordance with “"EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis uniess otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 9.000 % 8.774 % G1 +/- 0.7% NIST Traceable 07/13/2015
OXYGEN 12.00 % 11.97 % G1 +/- 0.4% NIST Traceable 07/13/2015
NITROGEN Balance )
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
| NTRM 13060626 CC413722 13.359 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 09, 2019
NTRM 09060237 CC263123 9.961 % OXYGEN/NITROGEN +/- 0.3% Nov 08, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA 510-CO2-LDHILRNS NDIR Jun 17, 2015
Siemens Oxymat 6E-02-N1-M1-0603 Paramagnetic Jul 02, 2015

Triad Data Available Upon Request

Signature on file
Q1 LWECABpeaeet 98R8lease Page 1 of 82-124502098-1




CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI62E15A0224 Reference Number: 82-124489131-1
Cylinder Number: CC452229 Cylinder Volume: 157.2 CF
Laboratory:; ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet: 590

Gas Code: C02,02,BALN Certification Date: Apr 24, 2015

Expiration Date: Apr 24, 2023

Certification performed in accordance with *EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. Ali concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 17.00 % 16.63 % G1 +/- 0.7% NIST Traceable 04/24/2015
OXYGEN 21.00 % 21.65% G1 +/- 0.6% NIST Traceable 04/24/2015
NITROGEN Balance

CALIBRATION STANDARDS
Lot ID Cylinder No Concentration Uncertainty Expiration Date

13060739 CC414621 16.939 % CARBON DIOXIDE/NITROGEN +/-0.6% May 08, 2019
09061414 CC273509 22.53 % OXYGEN/NITROGEN +/- 0.4% Mar 08, 2019

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Muitipoint Calibration
Horiba VIA 510-CO2-LDHILRNS NDIR Apr 17, 2015
Siemens Oxymat 6E-O2-N1-M1-0603 Paramagnetic Apr 10, 2015

Triad Data Available Upon Request

Signature on file
Q1_LWECHEp pPovst_forRElease Page 1 of 82-124489131-1




CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EOZ2NI99E15A0406 Reference Number: 82-124343564-1
Cylinder Number: CC153655 Cylinder Volume: 144.3 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52012 Valve Outlet: 350

Gas Code: CO,BALN Certification Date: Nov 05, 2012

Airgas

Expiration Date:

Nov 05, 2020

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals,

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON MONOXIDE 90.00 PPM 87.96 PPM G1 +/- 1% NIST Traceable 11/05/2012
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 12062230 CC365473 97.56 PPM CARBON MONOXIDE/NITROGEN +- 0.6% May 25, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Thermo 48i-TLE-CO-1133350708 NDIR Oct 08, 2012 ‘

Triad Data Available Upon Request

Signature on file

o1 LwecORPERYE] Tk Release

Page 1 of 82-124343564-1



CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02NI99E15A0080 Reference Number: 82-124502189-1
Cylinder Number: CC17667* Cylinder Volume: 144.3 CF
Laboratory; ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet: 350

Gas Code: CO,BALN Certification Date: Jul 15, 2015

Expiration Date: Jul 15, 2023

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psi% i.e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 250.0 PPM 248.1 PPM G1 +- 0.5% NIST Traceable 07/15/2015

NITROGEN Balance

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration

Type

Uncertainty Expiration Date

NTRMplus 12060309 CC353931

249.3 PPM CARBON MONOXIDE/NITROGEN

+/-0.4% Oct 26, 2017

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
! Siemens Ultramat 6 N1C8180 COLOW NDIR Jul 01, 2015

Triad Data Available Upon Request

Signature on file

Q1_LWECHBpPeved f9PRéiease

Page 1 of 82-124502189-1




CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02AI99E15A67B8 Reference Number: 54-124483425-1
Cylinder Number: SG9168314BAL Cylinder Volume: 146.2 CF
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12015 Valve Outlet: 590

Gas Code: CO,BALA Certification Date: Apr 08, 2015

Expiration Date: Apr 08, 2023 —

Certification performed in accordance with “"EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted. i

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 550.0 PPM 555.2 PPM G1 +/- 1.0% NIST Traceable 04/08/2015
AIR Balance

CALIBRATION STANDARDS
Concentration
9088.8 PPM CARBON MONOXIDE/NITROGEN

ANALYTICAL EQUIPMENT
Analytical Principle

Uncertainty
+/- 0.4%

Expiration Date
Dec 13, 2016

Cylinder No
CC2139

Type LotiD
NTRM 11060327

Last Multipoint Calibration
Mar 27, 2015

Instrument/Make/Model
! CO-1 HORIBA VIA-510 TKPPF7FG NDIR

Triad Data Available Upon Request

Signature on file
Q1_LWECEmppPosdtsl foBRelease

Page 1 of 54-124483425-1



CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A3614 Reference Number: 82-124454983-1
Cylinder Number: CC352229 Cylinder Volume: 144 4 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52014 Valve Outlet: 660

Gas Code: NO,NOX,BALN Certification Date: Sep 29, 2014

Expiration Date: See 29i 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures fisted. Analytical Methodology does not require correction for analytical interference. This cytinder has a total analytical
uncertainty as stated below with a confidence leve! of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
L NOX 250.0 PPM 253.0 PPM G1 +/- 1.1% NIST Traceable 09/22/2014, 09/29/2014
NITRIC OXIDE 250.0 PPM 252.1 PPM G1 +/- 0.8% NIST Traceable 09/22/2014, 09/29/2014
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot iD Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061934 CC367643 250.8 PPM NITRIC OXIDE/NITROGEN +-0.5% May 04, 2018
PRM 12312 680179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Oct 15,2014
GMIS 124206889137 CC323703 4.449 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Aug 14, 2017
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 NO FTIR Sep 12,2014
Nicolet 6700 AHR0801933 NO2 FTIR Sep 12, 2014

Triad Data Available Upon Request

Signature on file

o1 LwecARRSRNSS SpsRslease

Page 1 of 82-124454983-1



CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A0167 Reference Number: 82-124475133-1
Cylinder Number: CC137964. Cylinder Volume: 144.4 Cubic Feet
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet: 660

Gas Code: NO,NOX,BALN Certification Date: Jan 31, 2015

Expiration Date: Feb 10, 2023

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a totat analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis uniess otherwise noted.

Do Not Use This Cylinder below 100 psi% ie. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

NOX 450.0 PPM 432.6 PPM G1 +/- 1.0% NIST Traceable 01/31/2015, 02/10/2015
NITRIC OXIDE 450.0 PPM 432.6 PPM G1 +/- 1.0% NIST Traceable 01/31/2015, 02/10/2015
NITROGEN Balance

CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncertainty Expiration Date
NTRM 12061004 CC359348 500.7 PPM NITRIC OXIDE/NITROGEN +-0.5% Feb 16, 2018
PRM 12312 680179 10.01 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Oct 15, 2014
GMIS 124206889137 CC323703 4.449 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Aug 14, 2017
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHR0801933 NO FTIR Feb 04, 2015
Nicolet 6700 AHR0801933 NO2 FTIR Feb 04, 2015

[ e

Triad Data Available Upon Request

Signature on file
QL_LWECIRpraei PRélease Page 1 of 82-124475433-1




Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI9SE15A0016 Reference Number: 82-124449619-3
Cylinder Number: CC366152 Cylinder Volume: 144.4 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52014 Valve Outlet: 660

Gas Code: SO2,BALN Certification Date: Aug 25, 2014

‘ Expiration Date: Aug 25i 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis uniess otherwise noted.

Do Not Use This Cylinder below 100 psigl, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

SULFUR DIOXIDE 250.0 PPM 252.3 PPM G1 +/- 1.0% NIST Traceable 08/18/2014, 08/25/2014
NITROGEN Balance

CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 11060854 CC343551 241.0 PPM SULFUR DIOXIDE/NITROGEN +/-0.9% May 13, 2017

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

| Nicolet 6700 AHR0801933 SO2 FTIR Aug 21, 2014 |

Triad Data Available Upon Request

e Signature onfile
Ql_LWECQprenréd f88Release Page 1 of 82-124449619-3



Airgas, Inc.

n .3 N
g
600 Union Landing Road

CERTIFICATE OF ANALYSIS T
Grade of Product: EPA Protocol o igas com

Part Number: EO2NI99E15A0258 Reference Number, 82-124431126-1
Cylinder Number; CC408079 Cylinder Volume: 144.4 CF
Laboratory: ASG - Riverton.- NJ ; Cylinder Pressure: 2015 PSIG
PGVP Number: B52014 Valve Qutlet: 660

Gas Code: S0O2,BALN Certification Date:  May 07, 2014

Expiration Date: May 07, 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cerlification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted. o e o

Do Not Use This Cylinder betow 100 psig, L.e, 0.7 megapascals.

ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
SULFUR DIOXIDE 450.0 PPM 451.2 PPM G1 +/- 0.8% NIST 04/29/2014, 05/07/2014
’ : Traceable
NITROGEN Balance
CALIBRATION STANDARDS \
Type Lot iD Cylinder No Concentration Uncertainty Expiration Date ]
NTRM 12062932 CC407456 483.1 PPM SULFUR DIOXIDENITROGEN +/-0.6% Jul 18, 2018
NTRM 12062925 CC407415 483.1 PPM SULFUR DIOXIDE/NITROGEN +/- 0.6% Jul 18, 2018
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ Nicolet 6700 APW1100391 S02 FTIR May 01, 2014

Triad Data Available Upon Request

Notes:

Approved for Release

re

Page 1 of 82-124431126-1
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Airgas, Inc.

Au
600 Union Landing Road

CERTIFICATE OF ANALYSIS L
Grade of Product: EPA Protocol g com

Part Number: EO02AI99E15A0440 Reference Number; 82-124396834-1
Cylinder Number: CC308182 Cylinder Volume: 146.2 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52013 Valve Outlet: 590

Gas Code; CH4,BALA Certification Date:  Oct 01, 2013

Expiration Date: Oct 01, 2021

Certification performed in accordance with “EPA Traceability Protocol for Assay and Cenification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a iotal analytical
uncertainty as stated below with a confidence leve! of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unlass otherwise noted.

Do Not Use This Cylinder below 100 psi&, i.e, 0.7 megapascals,

ANALYTICAL RESULTS . .
Component Requested - Actual Protocol Total Relative Assay
Congentration Concentration Method Uncertainty Dates
METHANE 15.00 PPM 15.26 PPM G1 +/- 1.0% NIST Traceable 10/01/2013
AIR Balance
R S BN
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 07060510 CC207907 10.00 PPM METHANE/AIR +/-0.8% Apr 27, 2017
ANALYTICAL EQUIPMENT
instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ Nicolet 6700 AHR0B01833 CH4 FTIR Sep 24,2013

Notes: ”I .

Approved for Release

Page 1 of 82-124396834-1
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Airgas

CERTIFICATE OF ANALYSIS Airgas, Inc.

600 Union Landing Road

Grade of Product: EPA Protocol Cinnamingon. NU 06077
Part Number: E02AI99E15A0570 Reference Number: 82-124443565-1 555297878 Fax: 856-820.6576
Cylinder Number:  CC452183 Cylinder Volume:  146.2 CF e atgas.com :
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number; B52014 Valve Outlet: 590
Gas Code: CH4,BALA Certification Date:  Jul 16, 2014

Expiration Date: Jul 16, 2022

Cerlification parformed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analyticai interference. Thiz.cylinder has a total anaiytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.6. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
METHANE : 25.00 PPM 25.39 PPM G1 +/- 0.9% NIST Traceable 07/16/2014
AIR Balance ) - ;
L e e e
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRMplus 100612 CC323612 53.48 PPM METHANE/AIR +-0.7% Jul 13, 2016
ANALYTICAL EQUIPMENT ,
instrument/Make/Model Analytical Principle Last Multipoint Calibration
l Nicolet 6700 AHR0801933 CH4 FTIR Jui 08, 2014 :

Triad Data Avaitable Upon Request

Notes:

C . V\(\QC(’\\ (LCQLK ;[fZ\, :

Approved for Reléase

7
%f””

Page 1 of 82-124443565-1
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Airgas

CERTIF ICATE OF AN ALYSIS Airgas Specialty Gases

600 Union Landing Road

Grade of Product: EPA Protocol e

www.airgas.com

Part Number: EOQ2AI98E15A0568 Reference Number: 82-124305015-1
Cylinder Number: XC031000B Cylinder Volume: 146 Cu.Ft.
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52012 Valve Outlet: 580

Gas Code: APPVD Analysis Date; Feb 25, 2012

Expiration Date: Feb 25, 2015

Certification performed in accordance with "EPA Traceability Prolocoi (Sept. 1997)" using the assay procedures listed. Analytical Methodology does not require correction for

analytical inferferertes This cylinder has & iota!l analytical unceriainty as slated below with a cerfidence fovel of 95%. There are no significant lmpurl jes which affect the uge

of this calibration mixture. Ali concentrations are on a volume/volume basis uniass otherwise noted.
Do Not Use This Cylinder below 150 psig.i.e. 1 Mega Pascal

‘ L | N ANALYTICAL RES
Component .~ . . - Requested . Actual :
‘ ‘ o ' Concentration Concentration
METHANE  ~ T 4500PPM 4522 PPN
Air k . . Balance. ' L
'CALIBRATION STANDARDS ‘ .
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 10061203 .  CC323618 53.48PPMMETHANENITROGEN Jul 13,2016
ANALYTICAL EQUIPMENT ;
Instrument/Make/Model . Analytical Principie » o Last Multipoint Calibration
| Nicolet 6700 APW1100301 CH4 FTIR “Feb 23,2012
. )

Triad Data Availabte Upon Request

| Notes: ) /7 kfﬁ

Approved for Releass

Page 1 of 82-124306015-1
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~

Alrgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO02AI99E15A1704 Reference Number: 122-124455358-1
Cylinder Number: CC500481 Cylinder Volume: 146.2 CF
Laboratory: ASG - Durham - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22014 Valve Outlet; 660

Gas Code: NO2,BALA Certification Date:  Sep 30, 2014

Expiration Date: Sep 30, 2017

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
800/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NITROGEN DIOXIDE 50.00 PPM 48.70 PPM G1 +-2.2% 09/23/2014, 09/30/2014

AIR Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

GMIS 0207201407 CC500947 59.72 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Feb 07, 2017
PRM 12325 APEX1099251 50.00 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Jul 26, 2014
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ Ametek 9000 H2S ZA-9000-10312-1 Ultraviolet Sep 25, 2014 i

Triad Data Available Upon Request

Signature on file
Q1_LwEGAppuved forsBelease Page 1 of 122-124455358-1




NOx CONVERTER EFFICIENCY

Client: LWEC
Location: L'Anse, Ml
Source: ESP Out

Number 1

Calibration 1

Project Number:
Operator: FJS
Date: 24 Sep 2015

Start Time: 08:03

NO; Standard: 48.7 ppm, Cylinder CC500481, Expires 9-30-2017

NOx
Analyzer: Thermo 42i

Time ppm Status
08:04:05 44 .4 Pass
08:04:20 44.5 Pass
08:04:35 44.6 Pass
08:04:50 44.6 Pass

Avg 44.5 Pass

Q1 _LWECO001_Opactiy_004001
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO03NIB2E15A0224 Reference Number: 82-124498006-1
Cylinder Number: CC287635 Cylinder Volume: 157.2 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet; 590

Gas Code: C02,02,BALN Certification Date: Jun 17, 2015

Expiration Date: Jun 17, 2023

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis uniess otherwise noted.

Do Not Use This Cylinder below 100 psig;., i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 17.00 % 16.50 % G1 +/- 0.7% NIST Traceable 06/17/2015
OXYGEN 21.00 % 21.29% G1 +/- 0.9% NIST Traceable 06/17/2015
NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 13060739 CC414621 16.939 % CARBON DIOXIDE/NITROGEN +/- 0.6% May 08, 2019
NTRMplus 09061404 - CC267783  22.53 % OXYGEN/NITROGEN +/- 0.4% Mar 08, 2019

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA 510-CO2-LDHILRNS NDIR May 19, 2015
Siemens Oxymat 6E-02-N1-M1-0603 Paramagnetic Jun 04, 2015

Triad Data Available Upon Request

Signature on file

Q1_LWEC‘3&EE%‘$§% _fg&&gzlease Page 1 of 82-124498006-1




CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO3NI79E15A00E4 Reference Number: 82-124503751-1
Cylinder Number:; CC158735 Cylinder Volume: 150.5 CF
Laboratory: ASG - Riverton - NJ Cylinder Pressure: 2015 PSIG
PGVP Number: B52015 Valve Outlet: 590

Gas Code: C02,02,BALN Certification Date: Jul 22, 2015

Expiration Date: Jul 22, 2023

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analyticai
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis uniess otherwise noted.

Do Not Use This Cylinder below 100psi% i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON DIOXIDE 9.000 % 8.726 % G1 +/- 0.7% NIST Traceable 07/2212015
OXYGEN 12.00 % 11.83 % G1 +/- 0.5% NIST Traceable 07/22/2015
NITROGEN Batance 7

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13060626 CC413722 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 09, 2019
NTRM 09060237 CC263123 9.961 % OXYGEN/NITROGEN +/- 0.3% ) Nov 08, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA 5610-CO2- DHILRNS NDIR Jul 17, 2015
Siemens Oxymat 6E-02-N1-M1-0603 Paramagnetic Jul 02, 2015 :

Triad Data Available Upon Request : :

Signature on file
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RUN DATA

Number 5
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source: ESP Out Calibration 1 Date: 24 Sep 2015

, coO THC

Time ppm ppm

Linearity Check 248 .1 ppm CO

19:47:31 240 0.0

19:47:46 240 0.0

19:48:01 242 0.0

19:48:16 246 0.0

19:48:31 246 0.0

19:48:46 246 0.8

Linearity check w 5.071 ppm CH4 CC 23075 Exp 9/24/22

19:53:16 9 5.2

19:53:31 47 5.3

19:53:46 37 5.2

19:54:01 6 5.2

19:54:16 1 5.2

19:54:31 0 52

Avgs 130 27
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INTERFERENCE CHECK

Date; 12/4/14-12/5/14
Analyzer Type: Servomex - O,
Model No: 4900

Serial No: 49000-652921

Calibration Span: 21.09 %
Pollutant; 21.09% O, - CC418692

ANALYZER RESPONSE .
INTERFERENTGAS | yvyomepmn as Response () | INTERKERENT GAs Respons, wims | % 9% CLSOATION
CO, (30.17% CC199689) 0.00 -0.01 0.00
NO (445 ppm CC346681) 0.00 0.02 0.11
NO, (23.78 ppm CC500749) NA NA NA
N,O (90.4 ppm CC352661) 0.00 0.05 024
CO (461.5 ppm XC006064B) 0.00 0.02 0.00
SO, (451.2 ppm CC409079) 0.00 0.05 0.23
CH, (453.1 ppm SG901795) NA NA NA
H, (552 ppm ALM048043) 0.00 , 0.09 044
HCI (45.1 ppm CC17830) 0.00 0.03 0.14
NH; (9.69 ppm CC58181) 0.00 0.01 0.03
TOTAL INTERFERENCE RESPONSE 1.20
METHOD SPECIFICATION <2.5%

@ The larger of the absolute values obtained for the interferent tested with and without the pollutant present was used in summing the interferences.

Chad Walker

Q1 _LWECO001_Opactiy_004005
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INTERFERENCE CHECK

Date; 12/4/14-12/5/14

Analyzer Type: Servomex - CO;
Model No: 4900

Serial No: 49000-652921

Calibration Span: 16.65%
Pollutant: 16.65% CO, - CC418692

ANALYZER RESPONSE ]

INTERFERENT GAS INTERFERENT GAS RESPONSE (%) IN%&]EP;{E(!}!ESITJ 1\?1?3 gﬁsggxl;:, (OVZ')I)TH % OF C;]:;ﬁATION
CO, (30.17% CC199689) NA NA NA
NO (445 ppm CC346681) 0.00 0.02 0.10
NO; (23.78 ppm CC500749) 0.00 0.00 0.02
N,0 (90.4 ppm CC352661) 0.00 0.01 0.04
CO (461.5 ppm XCO06064B) 0.00 0.01 0.00
50, (451.2 ppm CC409079) 0.00 0.11 0.64
CH, (453.1 ppm §G901795) 0.00 0.07 0.44
H, (552 ppm ALMO048043) 0.00 0.04 0.22
HCI (45.1 ppm CC17830) 0.10 0.06 0.60
NH; (9.69 ppin CC58181) 0.00 0.02 0.14
TOTAL INTERFERENCE RESPONSE 2.19

METHOD SPECIFICATION <2.5%

@ The larger of the absolute values obtained for the interferent tested with and without the pollutant present was used in summing the interferences.

(His LA,

Chad Walker

Q1_LWECO001_Opactiy_004006
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INTERFERENCE CHECK

Date: 12/4/14-12/5/14

Analyzer Type: Thermo Scientific - NOx
Model No: 42i

Serial No: 1010241985

Calibration Span: 89.96 ppm
Pollutant: 89.96 ppm NOx- CC280558

ANALYZER RESPONSE
% OF C

INTERFERENT GAS | [\ooo o RENT GAS RESPONSE (ppm) | "WTERFERENT GAS RESPONSE, WITH ® OF CALIBRATION
PP BACKGROUND POLLUTANT (ppma) SPAN
€0, (30.17% CC199689) 020 0.13 0.22
NO (445 ppm CC346681) NA NA NA
NO, (23.78 ppm CC500749) NA NA NA
N0 (50.4 ppm CC352661) 030 0.28 0.33
CO (461.5 ppm XC006064B) 0.20 0.09 022
SO, (451.2 ppm CCA09079) 0.40 0.49 0.54
CH, (453.1 ppm SG901795) 0.00 025 027
H, (552 ppin ALM048043) 0.10 005 0.11
HCI (45.1 ppm CC17830) 0.10 0.26 028
NH; (9.69 ppm CC58181) 0.20 0.16 022
TOTAL INTERFERENCE RESPONSE 221

METHOD SPECIFICATION <2.5%

@ The larger of the absolute values obtained for the interferent tested with and without the pollutant present was used in summing the interferences.

(Hin LAl

Chad Walker

Q1 _LWECO001_Opactiy_004007
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INTERFERENCE CHECK

Date: 12/4/14-12/5/14

Analyzer Type: AMETEK - SO2
Model No: 9000

Serial No: ZZ-9000-S743

Calibration Span: 90.00 ppm
Pollutant: 90.00 ppm SO2- CC274334

ANALYZER RESPONSE .
INTERFERENT GAS | 1xrupeReNT GAS RESPONSE (pm) | PSTERFERENT GAS RnspoNs, wirsy | * O (L SEAATION
CO, (30.17% CC199689) 0.00 0.06 0.06
NO (445 ppm CC346681) 0.00 0.06 0.07
NO, (23.78 ppm CC500749) 0.00 0.87 0.96
N,0 (90.4 ppm CC352661) 0.00 0.11 0.12
CO (461.5 ppm XC006064B) 0.00 0.06 0.06
SO, (451.2 ppm CC409079) NA NA NA
CH, (453.1 ppm $G901795) 0.00 0.1 0.12
H, (552 ppm ALM048043) 0.00 0.12 0.14
HCl (45.1 ppm CC17830) 0.00 0.06 0.07
NH; (9.69 ppm CC58181) 0.00 0.14 0.16
TOTAL INTERFERENCE RESPONSE 176
METHOD SPECIFICATION <2.5%

777
@) The larger of the absolute values obtained for the interferent tested with and without the pollutant present was used in summing the interferences.

Chad Walker
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RUN

Number 1
Client: LWEC Project Number:
Location: L'Anse, Mi Operator: FJS
Source:. ESP Out Calibration: 1 Date: 24 Sep 2015
02 Cco2 NOx S02 THC

Time % % ppm ppm ppm
Response Time = 65 sec
Point 2

08:28 9.4 10.7 105 126 1.2

08:29 9.2 10.8 104 136 4.2

08:30 9.1 11.0 104 123 1.2

08:31 9.3 10.7 104 130 1.1

08:32 9.2 10.8 105 128 1.3
Average 9.24 10.8 104.4 128.6 1.8
Point 1

08:38 9.4 10.7 107 121 1.0

08:39 9.2 10.7 104 128 1.7

08:40 9.1 11.0 104 120 1.2

08:41 9.0 10.9 105 127 1.0

08:42 9.1 11.0 108 126 1.0
Average 9.16 10.9 105.6 124.4 1.2
Point 3

08:47 9.1 10.9 105 131 1.4

08:48 9.0 11.2 104 126 0.9

08:49 9.2 10.7 105 132 0.9

08:50 9.0 11.0 104 128 0.8

08:51 9.4 10.6 104 135 1.2
Average 9.14 10.9 104.4 130.4 1.0
Overall Average 9.18 10.8 104.8 127.8 1.3
5% minimum 8.7 10.3 99.6 121.4 1.27
5% maximum 9.6 1.4 110.0 134.2 1.41
10% minimum 8.3 9.8 94.3 115.0 1.21
10% maximum 10.1 1.9 115.3 140.6 1.47

Q1_LWECO001_Opactiy_004009



Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console

Calibrator PM

Meter Box Number 26

Ambient Temp

72

Thermocouple Simutator

Date 13-Jul-15 Wet Test Meter Number P-2952 Temp Reference Source (Accuracy +/- 1°F)
Dry Gas Meter Number 16300942
Baro Press, in
Setting Gas Volume Temperatures Hg ( Pb) 29.69
Orifice Wet Test D Meter Wet Test Drv Gas Met
Manometer Meter Ty gas Wete Meter ry Bas Weter Calibration Resuits
in H,0 ft* ft® °F Outlet, °F Inlet, °F | Average,°F | Time, min v AH
(AH) (Vw) (vd) (Tw) (Td,) (Td) (Td) ©)
429.136 74.00 74.00
0.5 5.0 434.141 73.0 75.00 75.00 745 13.3 1.0006 2.0077
5.005 74.50 74.50
434.141 75.00 75.00
1.0 5.0 439.147 73.0 77.00 77.00 76.0 9.6 1.0019 2.0861
5.006 76.00 76.00
439.147 77.00 77.00
1.5 10.0 449.183 73.0 80.00 80.00 785 16.4 1.0030 22725
10.036 78.50 78.50
449.183 80.00 80.00 :
2.0 10.0 459.241 73.0 81.00 81.00 80.5 14.1 1.0033 22314
10.058 80.50 80.50
459.241 81.00 81.00
3.0 10.0 489.336 73.0 83.00 83.00 82.0 11.6 0.9999 22591
10.095 82.00 82.00
Average 1.0017 21714
Vw - Gas Volume passing through the wet test meter 0 - Time of calibration run
Vd - Gas Volume passing through the dry gas meter Pb - Barometric Pressure Y = MVw +Pb *(td + 460 )
Tw - Temp of gas in the wet test meter AH - Pressure differential across vd # [Pb + (AH)] * (tW + 460 )
Tdi - Temp of the inlet gas of the dry gas meter orifice .6

Tdo - Temp of the outlet gas of the dry gas meter

Y - Ratio of accuracy of wet test 0.0317 * AH (tw + 460 )* o7
Td - Average temp of the gas in the dry gas meter meter to dry gas meter AH = [Pb " (td T 460 )} * [ v }
Reference Temperature Temperature Reading from Individual Thermocouple Input ' Average Temp
Select Temperature Temperature | Difference ’
Channel Number Reading (%)
[+ [+
Oec © 1 2 3 4 5 6
32 32 32 32 32 32 32.0 0.0%
212 212 212 212 212 212 212.0 0.0%
932 932 932 932 932 932 932.0 0.0%
1832 1830 1830 1830 1830 1830 1830.0 0.1%
! - Channel Temps must agree wih */: 'F or 3G Temp Diff—| (Reference Temp(°F)+ 460) (Test _Temp(’F)-+ 460)
2 - Acceptable Temperature Difference less than 1.5 % = Reference Tem;{°F)+ 460

Long Cafiok WERQEH sRacty_004010
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Y Factor Calibration Check Calculation
METHOD 26A (PART/HCHTEST TRAIN
METER BOX NO. 26
RUNNO.3 9/24/15

MWd = Dry molecular weight source gas, Ib/lb-mole.

0.32 = Molecular weight of oxygen, divided by 100.

0.44 = Molecular weight of carbon dioxide, divided by 100.

0.28 = Molecular weight of nitrogen or carbon monoxide, divided by 100.

% CO, = Percent carbon dioxide by volume, dry basis.

% O = Percent oxygen by volume, dry basis.

MWd = ( 0.32*0,) + (0.44 * CO, ) + ( 0.28 * (100 - ( CO, + 0,)))
MWd =(0.32%8,7 )+ (0.44 *11.5) + (0.28 * (100 - (11.5+8.7)))
MWd = (2.78 ) + (5.06) + (22.34)

Mwd =30.19

Tma = Source Temperature, absolute(°’R)
Tm = Average dry gas meter temperature , deg F.

Tma=Ts + 460

Tma =79.92 + 460

Tma =539.92

Ps = Absolute meter pressure, inches Hg.
13.60 = Specific gravity of mercury.
delta H = Avg pressure drop across the orifice meter during sampling, in H20
Pb = Barometric Pressure, in Hg.

Pm =Pb + (delta H/ 13.6)
Pm =29.74 + (1745 / 13.6)

Pm = 29.87

Yqa = dry gas meter calibration check value, dimensionless.
0.03 = (29.92/528)(0.75)2 (in. Hg/°/R) cfim2.
29.00 = dry molecular weight of air, 1b/lb-mole.

Vm = Volume of gas sample measured by the dry gas meter at meter conditions, dcf.
Y = Dry gas meter calibration factor (based on full calibration) 1.0017
Delta H@ = Dry Gas meter orifice calibration coefficient, in. H20. 2.1714
3 SQRT Delta H = Avg SQRT press. drop across the orifice meter during sampling , in. H,0 1.3130
72

[ O = Total sampling time, minutes.

Yqa=(0/Vm)*SQRT (0.0319 * Tma *29 )/ (Delta H@ * Pm *MWd) *avg SQRT Delta H
Yqga=(72.00/47.06)* SQRT (0.0319*539.92 *29)/( 2.17*29.87 * 30.19) *1.31
Yqa= 1.530 * SQRT 499.477 /1,957.985 *1.31

Yqga = 1.015

Diff = Absolute difference between Yqa and Y

Diff=((Y-Yqa)/Y) * 100
Diff= (( 1.0017- 1.015 )/ 1.0017 ) * 100

Diff = 1.33

Q1 _LWECO001_Opactiy_004011
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Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console

Calibrator PM Meter Box Number 23 Ambient Temp 73
Thermocouple Simulator
Date_15-Sep-15 Wet Test Meter Number P-2952 Temp Reference Source (Accuracy +/- 1°F)

Dry Gas Meter Number 15042595

Baro Press, in
Setting Gas Volume Temperatures Hg (Pb) 30.11
Orifice Wet Test Wet Test
Manometer Meter Dry gas Meter Meter Dry Gas Meter Calibration Resulits
in H;0 ft ft® °F Outlet, °F Inlet, °F Average, °F Time, min v AH
(AH) (Vw) (vd) (Tw) (Td,) (Td;) (Td) (0)
: 53.925 78.00 78.00
0.5 53 59.229 73.0 79.00 79.00 785 14.9 1.0083 2.1949
5.304 78.50 78.50
59.229 79.00 79.00
1.0 5.0 64.257 73.0 79.00 79.00 79.0 10.2 1.0032 2.3093
5.028 79.00 79.00
64.257 79.00 79.00
1.5 10.0 74.308 73.0 81.00 81.00 80.0 171 1.0043 24294
10.051 80.00 80.00
' 74.308 81.00 81.00
2.0 10.0 84.376 73.0 82.00 82.00 815 14.9 1.0042 24525
10.068 81.50 81.50
84.376 82.00 82.00
3.0 10.0 94.430 73.0 83.00 83.00 825 121 1.0050 24216
10.054 82.50 82.50
Average 1.0050 2.3615
Vw - Gas Volume passing through the wet test meter 0 - Time of calibration run
Vd - Gas Volume passing through the dry gas meter Pb - Barometric Pressure Y = Vw *Pb *(td + 460 )
Tw - Temp of gas in the wet test meter AH - Pressure differential across vd * l:pb + (AH)} (tw + 460 )
Tdi - Temp of the inlet gas of the dry gas meter orifice
Tdo - Temp of the outlet gas of the dry gas meter Y - Ratio of accuracy of wet test 0.0317 * AH . (tw + 460 )* o
Td - Average temp of the gas in the dry gas meter meter to dry gas meter AH !:Pb " (td 460 )} l: Vo }
Reference Temperature Temperature Reading from Individual Thermocouple Input ' Average Temp
Select Temperature Temperature | Difference >
o o Channel Number Reading (%
Oc © 1 2 3 4 5 6 )
32 32 32 32 32 32 32.0 0.0%
212 213 213 213 213 213 213.0 “0.1%
932 933 933 933 933 933 933.0 “0:1%
1832 1830 1830 1830 1830 1830 1830.0 0.1%

1 - Channel Temps must agree with +/- 5°F or 3°C
2 - Acceptable Temperature Difference less than 1.5 % Temp D'ff:|:

(Reference Temp(°F)+ 460)—- (Test Temp(°F)+ 460)
Reference Temp(°F)+ 460

Long CaRBok ¥¥BC004 sOpagty_004012 Copyright Roy F Weston Inc June 1999PV



Y Factor Calibration Check Calculation
METHOD 201A/202 (PM10) TEST TRAIN
METER BOX NO. 23
RUNNO. 3 9/24/15

MWd = Dry molecular weight source gas, Ib/Ib-mole.

0.32 = Molecular weight of oxygen, divided by 100.

0.44 = Molecular weight of carbon dioxide, divided by 100.

0.28 = Molecular weight of nitrogen or carbon monoxide, divided by 100.
% CO, = Percent carbon dioxide by volume, dry basis.

% O, = Percent oxygen by volume, dry basis.

MWd = (032 *0,)+(0.44 * CO,) +( 0.28 * ( 100 - ( CO, + 0,)))
MWd =(0.32*%8.7)+(0.44 *11.5)+(0.28 * (100 - ( 11.5+8.7)))
MWd = (2.78 )+ (5.06 ) + (22.34)

MWd =30.19

Tma = Source Temperature, absolute(°R) -
Tm = Average dry gas meter temperature , deg F. 76.0

Tma=Ts +460

Tma = 76.00 + 460

Tma =536.00

Ps = Absolute meter pressure, inches Hg.
13.60 = Specific gravity of mercury.
delta H = Avg pressure drop across the orifice meter during sampling, in H20
Pb = Barometric Pressure, in Hg.

Pm = Pb + (delta H/ 13.6)
Pm=29.74+(049/13.6)

Pm =29.78

Yqa = dry gas meter calibration check value, dimensionless.
0.03 =(29.92/528)(0.75)2 (in. Hg/°/R) cfm2.
29.00 = dry molecular weight of air, Ib/Ib-mole.
Vm = Volume of gas sample measured by the dry gas meter at meter conditions, dcf.
Y = Dry gas meter calibration factor (based on full calibration)
Delta H@ = Dry Gas meter orifice calibration coefficient, in. H20.
3QRT Delta H = Avg SQRT press. drop across the orifice meter during sampling , in. H,O

[ O = Total sampling time, minutes,.

Yqa=(0/Vm)* SQRT (0.0319 * Tma * 29 ) / ( Delta H@ * Pm * MWd) *avg SQRT Delta H
Yqa=(96.00/33.57) * SQRT (0.0319 *536.00 *29)/( 2.36 *29.78 * 30.19) *0.70
Yqa= 2.860 * SQRT 495.854 /2,122.985 *0.70

Yqa = 0.968

Diff = Absolute difference between Yqa and Y

Diff=((Y - Yqa)/Y)* 100
Diff = (( 1.005 - 0.968 )/ 1.005 ) * 100

Diff = 3.68

Q1 _LWECO001_Opactiy_004013
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Long Cal and Temperature Cal Datasheet for Standard Dry Gas Meter Console
Calibrator PM Meter Box Number 31 Ambient Temp 72

Thermocouple Simulator
Date 16-Jan-15 Wet Test Meter Number P-2952 Temp Reference Source (Accuracy +/- 1°F)

Dry Gas Meter Number 17485128

Baro Press, in
Setting ‘Gas Volume Temperatures Hg ( Pb) 2974
Orifice Wet Test Wet Test
Manometer Meter Dry gas Meter Meter Dry Gas Meter Calibration Resulits
in H0 3 it °F Outlet, °F Inlet, °F Average, °F Time, min Y AH
(AH) (Vw) (Vd) (Tw) (Td,) (Td) (Td) ©)
224.247 75.00 76.00
0.5 50 229.318 70.0 75.00 76.00 755 13.1 0.9950 1.9190
5.071 75.00 76.00
229.318 77.00 78.00
1.0 6.0 235.392 70.0 77.00 78.00 77.5 11.3 0.9993 1.9758
6.074 77.00 78.00
235.382 78.00 79.00
1.5 10.1 245.678 70.0 78.00 79.00 785 16.0 0.9940 2.0930
10.286 78.00 79.00
245.678 80.00 81.00
2.0 104 256.403 70.0 80.00 81.00 80.5 14.3 0:9840 2.0946
10.725 80.00 81.00
256.403 81.00 83.00
3.0 10.0 266.722 70.0 81.00 83.00 82.0 11.2 0.9837 2.0789
10.319 81.00 83.00
Average 0.9912 2.0323
Vw - Gas Volume passing through the wet test meter 0 - Time of calibration run
Vd - Gas Volume passing through the dry gas meter Pb - Barometric Pressure Y = Vw *Pb #(td + 460 )
Tw - Temp of gas in the wet test meter AH - Pressure differential across vd = [Pb + (AH):] % (tVV + 460 )
Tdi - Temp of the inlet gas of the dry gas meter orifice 13.6
Tdo - Temp of the outlet gas of the dry gas meter Y - Ratio of accuracy of wet test 0.0317 + AH (tw +460 )* 0 2
. — £
Td - Average temp of the gas in the dry gas meter meter to dry gas meter AH = {Pb " (td 460 )} [ v ]
Reference Temperature Temperature Reading from Individual Thermocouple Input ! Average Temp
Select Temperature Temperature | Difference °
o o Channel Number Reading (%)
Orc © 1 2 3 4 5 6
32 31 31 31 31 31 31.0 0.2%
212 212 212 212 212 212 212.0 0.0%
932 932 932 932 932 932 =2 932.0 0.0%
1832 1831 1831 1831 1831 1831 1831.0 0.0%

1 - Channel Temps must agree with +/- 5°F or 3°C
2 - Acceptable Temperature Difference less than 1.5 % Temp Diff =[

(Reference Tem;{°F)+ 460)— (Test Tem;{°F)+ 460)
Reference Temp(°F)+ 460

Long Caf@b W ECH15Qgactiy_004014 Copyright Roy F Weston Inc June 1999PV



Y Factor Calibration Check Calculation
METHOD 26A (HCHTEST TRAIN
METER BOX NO. 31
RUNNO. 3 11/5/15

MWd = Dry molecular weight source gas, 1b/lb-mole.

0.32 = Molecular weight of oxygen, divided by 100.

0.44 = Molecular weight of carbon dioxide, divided by 100.

0.28 = Molecular weight of nitrogen or carbon monoxide, divided by 100.
% CO, = Percent carbon dioxide by volume, dry basis.

% O, = Percent oxygen by volume, dry basis.

MWd=(0.32*%0,)+ (0.44*CO,) + (0.28 * (100 - (CO; + 0,)))
MWd=(032%9.1)+(0.44*11.2)+ (028 *(100-(11.2+9.1)))

MWd=(2.91)+(4.93)+(2232)

MWwd = 30.16
Tma = Source Temperature, absolute(’R) , .
Tm = Average dry gas meter temperature , deg F. 75.2
Tma=Ts + 460

Tma =75.17 + 460

Tma = 535.17
Ps = Absolute meter pressure, inches Hg.
13.60 = Specific gravity of mercury.
delta H = Avg pressure drop across the orifice meter during sampling, in H20 1.360
Pb = Barometric Pressure, in Hg, 29.09

Pm = Pb + (deita H/ 13.6)
Pm =29.09 +(1.36/13.6)

Pm=29.19

Yqa = dry gas meter calibration check value, dimensionless.
0.03 = (29.92/528)(0.75)2 (in. Hg/°/R) cfm?2.
29.00 = dry molecular weight of air, 1b/Ib-mole.

I

Vm = Volume of gas sample measured by the dry gas meter at meter conditions, dcf.
Y = Dry gas meter calibration factor (based on full calibration) 0.9912
Delta H@ = Dry Gas meter orifice calibration coefficient, in. H20. 2.0323
3 SQRT Delta H = Avg SQRT press. drop across the orifice meter during sampling , in. H,0 1.1570
[ O = Total sampling time, minutes. 60

Yqa=(0/Vm) * SQRT (0.0319 * Tma * 29 ) /( Delta H@ * Pm * MWd) *avg SQRT Delta H
Yqa=(60.00/36.99) * SQRT (0.0319%535.17 *29)/( 2.03*29.19 * 30.16) *1.16
Yqa= 1.622 * SQRT 495.083 /1,788.939 *1.16

Yqa= 0.987

Diff = Absolute difference between Yqa and Y

Diff=((Y-Yqa)/Y)*100
Diff= (( 0.9912 - 0.987 )/ 0.9912 ) * 100

Diff = 0.42
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Type S Pitot Tube Inspection Data Form

Pitot Tube Identification Number:

P-154

If all Criteria PASS
Cpis equal to 0.84

Inspection Date  1/12/15 Individual Conducting Inspection SR
. — . PASS/FAIL
e T T Distance to A Plane (PA) - inches __ 0.472 PASS
? B : 1 Distance to B Piane (PB) - inches  0.472 PASS
peTR——— . J Pitot OD (D,) - inches ~oars
1.05 D< P <1.5D, PA must Equal PB
A N/ B . ;
Are Open Faces Aligned :
m/o,}m Perpendicular to the Tube Axis ©ves O no | PASS
i ’
:-Ql.: H Q.:l
@/T' /\ Angle of Q1 from vertical A Tube-
degrees (absolute) 0 PASS
e \J ~—" Angle of Q2 from vertical B Tube-
: degrees (absolute) 1 PASS
Q1 and Q2 must be < 10°
¥ OJJ ¥ Angle of B1 from
""M\ ...... ’{; i = Q vertical A Tube-
o 0o = S degrees (absolute 1 PASS
B0 BI{H T g (absolute) 1
e Angle of B1 from
B - Bt o) vertical B Tube-
A R or ) degrees (absolute) 2 PASS

B1 or B2 must be < 5°

B Tubes (Z) - inches

Tubes (W) - inches

Nozzle Entry Plane
.

Temperature Sensor

o

jo3 inch > the Distance Criteria
T?pg}%‘amre Sensor //M;I:n N in the adjacent ﬁgure
87 : Dt Tyge-S-Pitot Tube
é l Thermocouple meets
the Distance Criteria
in the adjacent figure
Sample Probe o

Q1 _LWECO001_Opactiy_004016

P-154.7ft. MOD.xls

I!,:npact Pressure
Opening Plane

Impact Pressure

Opening Plane is

above the Nozzle
Entry Plane

Thermocouple meets

Horizontal offset between A and

0 PASS

Vertical offset between A and B

0.01 PASS

Distance between Sample
Nozzle and Pitot (X) - inches

0.901 PASS

@YES ONO

O NA

OYES ONO

® NA

@®@YES (ONO

O NA

Copyright Roy F Weston Inc July 1999PV



Type S Pitot Tube Inspection Data Form

Pitot Tube Identification Number:

P-686

If all Criteria PASS
Cpis equal to 0.84

Inspection Date  1/12/15 Individual Conducting Inspection SR
_ PASS/FAIL
¢ D:\~Sxde leeA Jj::pA Distance to A Plane (PA) -inches 0.455 PASS
¢ B : T Distance to B Plane (PB) - inches __ 0.455 PASS
YT TI————— V. S Pitot OD (D,) - inches o375
1.05Di<P<1.5D PA must Equal PB
ANEB Are Open Faces Aligned ® 1
N\ Perpendicular to the Tube Axis YEs O NO | PASS
e T
H Qfl ‘:in
/\ P A Angle of Q1 from vertical A Tube-
' degrees (absolute) 1 PASS
\J V Angle of Q2 from vertical B Tube-
: degrees (absolute) 0 PASS
1 and Q2 must be < 10°
! S Angle of B1 from
C =1/ S ——) g
M ,,,,, ¢ z 2 g vertical A Tube-
S S i . degrees (absolute 2 PASS
Bl(-)j BIH S 9 ( )
i Bt or) Angle of B1 from
§ B L k vertical B Tube-
S N or degrees (absolute) 1 PASS
B1 or B2 must be < 5° L,
Horizontal offset between A and
B Tubes (Z) - inches 0.016 PASS
Vertical offset between A and B
Tubes (W) - inches 0.02 PASS
Distance between Sample
Nozzle and Pitot (X) - inches 0.921 PASS
I]E-npactl’ressure
[?\“ QOpening Plane
.............. Impact Pressure
Nosale Eatey Flone Opening Plane is @YES  ONO
............. <—-—2h+ above the Nozzle O NA
e Entry Piane
Temperature Sensor H
il - t Dt Tyvpe SPngj; Tube -
Thermocouple meets OYES (ONO '
: s et o the Distance Criteria
Sample Probe / in the adjacent figure ® NA j
Temperature Sensor . i LA
E 3/4 inch
DU e
Thermocouple meets ®YES (ONO !
6 l the Distance Criteria
in the adjacent figure O NA
Sample Probe

Q1 _LWECO001_Opactiy_004017

P-686.8FT.MOD.xis
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Type S Pitot Tube Inspection Data Form

Pitot Tube Identification Number: P-131 If all Criteria PASS
inspection Date  1/12/15 Individual Conducting Inspection SR Cpis equal to 0.84
PASS/FAIL
¢ e ——7 T ¥ Distance to A Plane (PA) - inches  0.478 PASS
¢ B Q ey Distance to B Plane (PB) - inches  0.478 PASS
B-Side Plane  mrwrosssssssseerens - A PltOt OD (Dt) _ inCheS 0375
1.05D;<P<1.5D, PA must Equal PB
TNE Are Open Faces Aligned
i Perpendicular to the Tube Axis ®@yes O NO PASS
T

H Q.1 "‘QZE
P Angle of Q1 from vertical A Tube-

/X\ /\ degrees (absolute) 0 PASS

\/ Angle of Q2 from vertical B Tube-

i degrees (absolute) 2 PASS
Q1 and Q2 must be <10°
-/ Angle of B1 from
f ) A
> . a 5 == vertoal A Tube-
S WU Y
e 5 B degrees (absolute) 0 PASS
o Angle of B1 from
i B or) vertical B Tube-
- Q-«»ﬂgm or) degrees (absolute) 1 PASS

B1 or B2 must be < 5°

Horizontal offset between A and
B Tubes (Z) - inches 0.016 PASS

Vertical offset between A and B
Tubes (W) - inches 0.02 PASS

Distance between Sample
Nozzle and Pitot (X) - inches 1.289 PASS

Sampling

-

X must be > 0.75 inches

E : : et Pressure Impact Pressure
£ Opening Plane
¢ P Opening Plane is @YES  ONO
NOZZIeEntry Plane TYTTTY VRO SERSRN—- above the Nozzle O NA
[ S W A Entry Plane
{4~ inch —¥

Temperature Sensor

oo P Thermocouple meets] (OYES (ONO

the Distance Criteria

5 Sample Probe : in the adjacent figure ® NA
§<—3inch-> T T

_ Temperature Sensor‘ l //3 .'4¢nch Thermocouple meets @ YES O NO
& I Toe S Pitot Tabe the Distance Criteria o
NA

C in the adjacent figure
Sample Probe

Q1 _LWECO001_Opactiy_004018

P-131.7ft. MOD .xis Copyright Roy F Weston Inc July 1999PV
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