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GUARD lANM v/
Glass - Anjomative - Building Progducts
November 2, 2021
Mr. Brian Carley
EGLE
RECET
AQD - lackson District Mbeq - JAVCE'?SON
301 East Louis Glick Highway
Jackson, Michigan 49201 NOV & 9 2071
RE: October 13, 2021, Violation Notice — Sulfuric Acid Mist AIR QUALITY DIVISION
Mr. Carley,

As stated in the violation notice, Guardian Industries performed a stack test on luly 13, 2021, to
determine compliance with emission limits for PM and H2504. The draft test report was received, and it
was noted that the result from test runs 2 and 3 on the day of testing indicated higher than expected
results for H2504. Guardian Industries submitted the test report in draft form and immediately began
investigating the root cause of the high result.

The laboratory results for the reported test runs have uncharacteristic variability despite the stable
operation of the source during testing. Test Run #1 test results were within expected ranges for H2504;
however, Test Run #2 and #3 have the same analytical result but indicate levels nearly 15 times higher
than Test Run #1 results. The delta between Run #1 and Test Runs #2 and #3 and elevated results
suggests error within the testing process, The identical analytical result for Test Runs #2 and #3 is
similarly concerning from a data reliability standpoint. Based on this information, Guardian does not
helieve that this is indicative of the operations during the time from initial testing to the subsequent
testing performed on October 5 2021,

Enclosed in this submittal is the final test report for the H25S04 emissions testing performed on October
5, 2021. The results from this testing indicate H2504 emissions of 0.383 ibs per hour, following CTM-
013.

Guardian affirms that the initial testing performed on luly 13, 2021, is not representative of operation
emissions and the testing on October 5, 2021, is representative of operation emissions.

The final test report will be submitted following the required submittal process for source emissions
testing.

Please contact Mr. Benjamin Kroeger at {734) 654-4252 or Beniamin.kroeger@guardian.com, if you have
any questions or need further assistance.
Regards,

P2GA

ce: Ms. Jenine Camilleri

14600 Romine Road « Carleton, Michigan 48117
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COMMITMENT TO QUALITY

To the best of our knowledge, the data presented in this report are accurate, complete, error free and
representative of the actual emissions during the test program. Clean Air Engineering operates in conformance
with the requirements of ASTM D7036-04 Standard Practice for Competence of Air Emission Testing Bodies.

October 28, 2021

Josh Childers, P.E,, QSTI Date
Project Manager

State of Washington, Professional Engineer No. 20110720

jehilders@cleanair.com

{800} 632-1619 ext. 2072

| hereby certify that the information contained within the final test report has been reviewed and, to the best of
my ability, verified as accurate.

October 28, 2021

4

Jeff Reppert, QSTI Date
Project Manager

jreppert@cleanair.com

(800) 632-1619 ext. 2145
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ACRONYMS &
ABBREVIATIONS

AAS (atomic absorption spectrometry)
acfm {actual cubic feet per minute}

AC! {activated carbon injection)

ADL (above detection limit}

AlG {ammonia injection grid)

APC {air peliution control)

AQCS (air quality control system{s}}
ASME {American Society of Mechanical
Engineers}

ASTM {American Society for Testing and
Materials)

BDL (below detection limit)

Btu (British thermatl units)

CAM {compliance assurance monitoring}
CARB {California Air Resources Board)
CCM {Centrolled Condensation Method}
CE {capture efficiency}

*C {degrees Celsius)

CEMS {continuotls emissions monitoring
system(s))

CFB {circulating fluidized bed)

CFR {Code of Federat Regulaticns)

cm (centimeter(s)}

COMS (continuous opacity monitoring
system(s})

CT (combustion turbine}

CTl {Cooling Technology Institute)

CTM {Conditional Test Method)

CVAAS (cold vapor atomic absorption
spectroscopy}

CVAFS (cold vapor atomic flucrescence
spectrometry)

DI HyC {de-lonized water)

%dv (percent, dry volume)

DLL {detection level limited)

DE {destruction efficiency)

DCl (dry carbon injection}

DGM (dry gas meter)

dscf {(dry standard cubic feet}

dscfm (dry standard cubic feet per minute}
dscm {dry standard cubic meter)

ESP {electrostatic precipitator)

FAMS {flue gas adsorbent mercury speciation)
°F (degrees Fahrenheit)

F8 (fieid blank}

FCC (fluidized catalytic cracking)

FCCU {fluidized catalytic cracking unit)
FEGT (furnace exit gas temperatures}

FF {fabric filter)

FGD (flue gas desutfurization)

FIA {ffame jonization analyzer)

FID {flame ionization detector)

FPD {flame photometric detection)

FRB (field reagent blank)

FSTM {flue gas sorbent total mercury}
ft (feet or foot)

ft? (square feet)

£ [cubic feet)

ft/sec (feet per second}

FTIR {Faurier Transform Infrared
Spectroscopy}

FTRB (field train reagent blank)

g (gram(s))

GC {gas chromatography}

GFAAS (graphite furnace atomic absorption
spectroscopy) :

GFC {gas filter correlation}

gr/dscf {grains per dry standard cubic feet)
> (greater than)/ 2 (greater than or equal to}
g/s (grams per second}

H:0 (water)

HAP(s) (hazardous air poliutant(s))

HI {heat input)

hr {hour(s)}

HR GC/MS (high-resofution gas
chromatography and mass spectrometry)
HRVOC {highly reactive volatile organic
compounds)

HSRG(s) (heat recovery steam generator(s}}
HVT {high velocity thermocouple)

IC {ion chromatography}

IC/PCR (ton chromatography with post cotumn
reactor)

ICP/MS (inductively coupted argon plasma
mass spectrascopy)

ID {induced draft)

in. (inch{es))

in. Ha0 {inches water}

in. Hg (inches mercury}

IPA {isopropy} alcohof)

ISE {ion-specific efectrode)

kg (kifogram(s)}

kg/fhr (ldlogramis) per hour)

< {less than)/ s {less than or equal o}

L {liter(s})

Ib {pound(s})

ib/hr {pound per hour)

|b/MMBtu {pound per million British thermat
units)

Ib/TBtu {pound per trillion British thermal
units}

|b/ib-mole (pound per pound mole)

LR GC/MS (low-resolution gas chromatography
and mass spectrometry)

m {meter)

m? (cubic meter}

MACT {maximum achievabie control
technology)

MASS® {Multi-Point Automated Sampling
System)

MATS {Mercury and Air Toxics Standards)
MDL {method detection limit}

ke {(microgramis))

min. {minute(s})

mg (milligramis)}

CleanAir Project No. 14485
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ml {mitliliter{s)}

MMBtu (million British thermal units}
MW (megawatt(s)}

NCASI {National Council for Air and Stream
Improvement}

ND {non-detect)

NDIR (non-dispersive infrared)

NDQ (natural draft opening}

NESHAP (National Emission Standards for
Hazardous Air Pollutants)

ng {(nanogram{s})

Nm? (Mormal cubic meter)

% (percent}

PEMS {predictive emissions monitoring
systems}

PFGC {pneumatic focusing gas
chromatography)

pg (picogram(s))

PIFF {pulse et fabric filter)

ppb {parts per hillion)

PPE {persanal protective equipment}
ppm (parts per miflion)

ppmdy {parts per million, dry volume)
ppmwv {parts per miflion, wet volume)
PSD (particle size distribution)

psi (pound{(s) per square inch)

PTE {permanent total enclosure}

PTFE {polytetrafiuoroethylene}

QA/QC {quality assurance/quality controf)
QI {qualified individual}

QSTI {qualified source testing individual}
QSTO {qualified source testing observer)
RA (relative accuracy)

RATA {relative accuracy test audit)

RB {reagent blank)

RE (removat or reduction efficiency)

RM {reference method)

scf (standard cubic feet)

scfm (standard cubic feet per minute)
SCR (selective catalytic reduction}

SDA (spray dryer absorber)

SNCR (sefective non-catalytic reduction)
STD {standard)

STMS {sorbent trap monitoring system)
TBtu {triliion British thermal units)
TEOM (Tapered Element Oscillating
Microbalance)

TEQ {toxic equivalency quotient}

ton/hr (ton per hour)

tonfyr (ton per year}

TSS {third stage separator}

USEPA or EPA (United States Environmental
Protection Agency)

UVA (ultraviolet absorption)

WFGD (wet flue gas desulfurization)
%wv (percent, wet volume)
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1. PROJECT OVERVIEW

TEST PROGRAM SUMMARY

Guardian Industries, LLC {Guardian) contracted Clean Air Engineering (CleanAir) to complete testing on the stack
of the fiat gas manufacturing Line #1 (EU00079) at the Guardian facility located in Carleton, Michigan. The
objective of the test program was to complete compliance measurements for suifuric acid mist emissions per
the facility’s {State Registration Number: B1877) Renewable Operating Permit (ROP) Number: MI-ROP-B1877-
2021b.

A summary of the test program results is presented below. Section 2 (Results) provides a more detailed account
of the test conditions and data analysis.

Table 1-1:
Summary of Results

Soyrce Sampling Average
Constituent Method Emission Permit Limit!

EL}00079) Stack
H2S0y (fofhr) CTM-013 04 1.6

' Permit limits obtained from Michigan ROP Number: MI-ROP-B1877-2021b.

TEST PROGRAM DETAILS

PARAMETERS

The test program included the following measurements:
o sulfuric acid mist (H2504)
e flue gas compaosition (e.g., 0z, COz, H20)
e flue pas temperature and flow rate
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SCHEDULE

Testing was performed on October 5, 2021. Table 1-2 outfines the on-site schedule followed during the test

program.

Table 1-2:

Test Schedule

Run Start End
Number Location Method Analyte Date Time Time

1 EU00079 Stack CTM-013 H,50, 10/05/21 08:40 09:40
2 EU00079 Stack CTM013 Ha.S0, 10/05/21  10:35 11:35
3 EU00079 Stack CTM013 H2S0, 10/05/21 1226 13:26
3 EUQG079 Stack USEPAMethod 2 Velocity & Flow Rate  10/05/21 0945 10:00
4 EUQ0079 Stack USEPAMethod 2 Velacity & Flow Rate  10/05/21  11:37 11:54
5 EUQ0079 Stack USEPAMethod 2 Velocity & Flow Rate  10/05/21  13:30 13:50

DISCUSSION

Project Synapsis

CleanAir conducted three valid I-hour CTM-013 tests for the determination of sulfuric acid mist only. During
each CTM-013 test, CieanAir conducted a complete velocity traverse. The CTM-013 train puiled a minimum of
21 scf and the impingers were gravimetrically measured before and after each test to determine moisture
content from each test. The dry gas meter collected an integrated sample containing slipstream of dry gas into a
bag for analysis in the CleanAir test trailer for oxygen and carbon dioxide.

At the conclusion of each test, samples were appropriately recovered and sent to the on-site laboratory trailer
for analysis. CleanAir analyzed the samples on-site by both barium-thorin titration procedures and ion
chromatography (IC) for sulfate (S04>).

CleanAir performed a conditioning test run, Run 0, on Monday, October 4™ as required by the methodology.
The results are not included in the averages, but all data is contained within Appendix £ of this test report.

EGLE required an audit sample for this test program. The audit sample results were reported from the barium-
thorin titration procedure. Therefore, results in this report are reported based on the titration resuits as well.
Audit Sample Results

The ERA audit sample report can be found in Appendix J. CleanAir reported a value of 55.169 mg/dscm versus
the ERA assigned value of 55.2 mg/dscm. The acceptable range was between 49.7 - 60.7 mg/dscm.
Modifications to Test Methodology

CTivt-013 did not contain impingers of hydrogen peroxide as sulfur dioxide determination is not required for
reporting analysis,

fnd of Section
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This section summarizes the test program results. Additional results are available in the report appendices.
Table 2-1;
Stack {EUQ0079) — H,80,
Run No. 1 2 3 Average
Date (2021) Qctb Octh Oct5
Start Time {approx.} 08:40 10:35 12:26
Stop Time {approx.) 09:40 11:35 13:26
Process Conditions
Ry  Production rate - (tons producedfr) 411 411 411 411
Gas Conditions
G,  Oxygen (dryvolume %) 11.1 108 10.4 10.8
C0O, Carbon dioxide (dryvolume %) 7.9 85 89 8.4
T, Stack temperature (°F) 589 589 586 588
By  Actual water vaporin gas (% byvolume) 14.60 13.23 14.86 14,16
(Gas Flow Rate
Q.  \Voelumetric flow rate, actual (acfm) 87,200 86,400 87,100 86,900
Q, Volumetric fiow rate, standard (scfm) 41,800 41,400 41,800 41,700
Qaa Volumetric flow rate, dry standard (dscfm) 36,400 35,400 36,200 36,000
Samypling Data
Vs Volume metered, standard {dscf) 21.89 2194 21.92 21.95
Lahoratory Data (lon Chromatography)
m, Total H2504 collected {mg) 1.9093 1.1935 2.1788
Sulfuric Acid (H2S04 ) Results (lon Chromatagraphy)
C  H2S504 Concentration (ppmdv) 0752 0,471 0.861 0.695
Ewr H2504 Rate {lb/hr) 0.418 0,255 0.477 0.383

Lahoratory Data (Titration)
m, Total H2504 collected (mg) 1.83888 1.34851 2.02278

Sulfuric Acid (H2504 ) Results (Titration)
Csy H2S04 Concenfration (ppmdv) 0.725 0.533 0.800 0.686
Ewvr H2S04 Rate (Ib/hr) 0.402 0.288 0.442 0.377

Frut of Section
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3. DESCRIPTION OF INSTALLATION

PROCESS DESCRIPTION

Guardian’s flat gas manufacturing Line #1 consists of a raw material melting Furnace, glass forming and finishing,
and glass cutting. Line #1 produces flat glass using the float method. Materials are weighed and mixed with
water in the batch house before entering the natural gas-fired Furnace. Glass then enters the tin bath to be
formed and drawn. Next, it enters a lehr to reduce its temperature. The natural gas-fired Furnace portion of
the emission unit is controlled by a Control Device consisting of a Dry Scrubber (DS}, Particulate Filter (PF), and
Selective Catalytic Reduction (SCR}.

The emission unit includes a 4,000 cubic foot Dry Scrubber reagent storage sifo equipped with a passive bin vent
and a 20,000-gallon pressurized agueous ammonia storage tank.

The testing reported in this document was performed at the Stack focation (EU00079) and the glass product ID
was Ultra Clear during the test period.

TEST LOCATION

The sample point placement was determined by EPA Method 1 specifications. Table 3-1 presents the sampling
information for the test location. The figure represents the layout of the test location.

Table 3-1:
Sampling Information
Source Run Points per  Minutes Total
Constituent Method No. Ports Port per Point  Minutes Figure
Stack
Flow Rate EPA M2 1-3 4 5] Varied Varied 3-1
H.50, CTM-013 13 1 1 60 60 NA'

"H,S0, was sampled atthe approximate center of the duct. Readings were taken every 5 minutes.
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| 129 in, >

Part 1
|

North

Gas Flow
OCut of Page

[ | port2

e oSk Dianco.
(inches)
1 97.9 126.3
2 93.3 120.4
3 B8.2 113.8
4 82.3 106.2
5 75.0 96.8
6 64.4 83.1
7 356 459
8 25.0 32.3
9 17.7 22.8
10 11.8 15.2
11 8.7 8.6
12 2.1 2.7
Duct diameters upstream from flow disturbance (A): 11.2 Limit: 0.5
Duct diameters downstream from flow disturbance (B):7.0 Limit: 2.0

Eod of Senion
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4. METHODOLOGY

PROCEDURFES AND REGULATIONS

The test program sampling measurements followed procedures and regulations outlined by the USEPA and
Michigan Department of Environment, Great Lakes, and Energy (EGLE). These methods appear in detail in Title
40 of the CFR and at https://www.epa.gov/emc.

Appendix A includes diagrams of the sampling apparatus, as well as specifications for sampling, recovery, and
analytical procedures. Any modifications to standard test methods are explicitly indicated in this appendix. In
accordance with ASTM D7036 requirements, CleanAir included a description of any such modifications along
with the full context of the objectives and requirements of the test program in the test protocol submitted prior
to the measurement portion of this project. Modifications to standard methods are not covered by the ISQ
17025 and TNI portians of CleanAir's A2LA accreditation.

CleanAir follows specific QA/QC procedures outlined in the individual methods and in USEPA “Quality Assurance
Handbook for Air Pollution Measurement Systems: Volume lif Stationary Source-Specific Methods,” EPA/600/R-
94/038C. Appendix D contains additional QA/QC measures, as outlined in CleanAir’s internal Quality Manual.

TITLE 40 CFR PART 60, APPENDIX A

Method 1 “Sample and Velocity Traverses for Stationary Sources”
Method 2 “Determination of Stack Gas Vefocity and Volumetric Flow Rate (Type S Pitot Tube)”
Method 3 “Gas Analysis for the Determination of Dry Molecular Weight”

Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from Stationary
Sources {Instrumental Analyzer Procedure)”

Method 4 “Determination of Moisture Content in Stack Gases”

CTM-013 (MoD.) CONTROLLED CONDENSATION METHOD {CCM)

“Determination of Sulfur Oxides Including Sulfur Dioxide, Sulfur Trioxide and Sulfuric Acid Vapor and Mist from
Stationary Sources Using a Controlled Condensation Sampling Apparatus”
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METHODOLOGY DISCUSSION

VOLUMETRIC FLOW RATE — METHODS 1-4

EPA Methods 1, 2, 3 and 4 of 40 CFR 60, Appendix A, were followed to determine the average flue gas
composition and volumetric flow rate. These methods determined several characteristics of the flue gas stream:
velocity, moisture, flow rate, and the concentrations of oxygen (O2) and carbon dioxide (CO;).

SULFURIC ACID MIsT— CTM-013
CleanAir followed EPA Conditional Test Method 013 {CTM-013). This method is applicable for the determination
of sulfur trioxide (S03) and sulfuric acid vapor/mist (H;504) using a controlled condensation sampling system.

Key operating parameters include:

+ Probe was maintained at a temperature of >350°F.

* Quartz fiber filter was maintained at a temperature of >500°F.

»  H,S04 condenser - Modified Graham condenser, filled with water and temperature maintained
between 75 and 85°C (167 to 185°F).

A second filter referred to as the sulfuric acid mist (SAM) filter, was located at the condenser outlet for the
collection of residual sulfuric acid aerosols not collected by the condenser, The condenser temperature was
regulated by a water jacket and the SAM filter is regulated by a closed oven. Both the water jacket and oven
were maintained between 167°F to 185°F. The condenser and SAM filter (glass frit) were maintained above the
water dew point, which eliminates the problem of oxidation of dissclved SO,.

The condenser collection media, including the coil candenser rinse and glass frit, were extracted with DIl water.

Ened of Section
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5. APPENDIX

Appendix A: Test Method Specifications
Appendix B: Sample Calculations
Appendix C: Parameters

Appendix D: QA/QC Data

Appendix E: Field Data

Appendix F: Field Data Printouts
Appendix G: Laboratory Data

Appendix H: Facility Operating Data
Appendix I: Chromatograms

Appendix J: Audit Sample Report

Appendix K: CleanAir Resumes and Certifications
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Specification Sheet for

Source Lacation Name(s)
Poliutant(s) o be Determined

Other Parameters o be Determined from Train

Poliutant Sampling Information

Duration of Run

No. of Sample Traverse Points
Sample Time per Point
Sampling Rate

Sampling Probe

Nozzle Material

Nozzle Design

Probe Liner Material

Effective Probe Length

Probe Temperature Set-Point

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitot Tube Calibration by
Pitof Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meater Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperature Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Barometer

Filter Description
FHter Location

Filter Holder Material
Fitter Support Materiat
Cyclone Material
Filter Heater Set-Point
Filter Material

Other Components
Description

Location

Operating Temperature

EPA Method 2

Stack (EU00079)
None
Flow Rate

Standard Method Specification

Actual Specification Used

NiA
NIA
N/A
N/A

N/A
N/A
N/A
Sufficient to Traverse Points
NfA

Type S

NSA

Geomatric or Wind Tunnel
Aftached to Probe

Dry Gas Meter

N/A

N/A

N/A

N/A

NIA

N/A

5.4°F

Inclined Manometer or Equivalent
Inclined Manometer or Equivalent
Mercury or Aneroid

NIA
NIA
NIA
N/A
N/A
NIA

N/A
N/A
N/A

Varied
i2
Varied
NS

N/A
NIA
N/A
15 feet
N/A

Type S

0.84

Geometric
Altached to Probe

Dry Gas Meter

N/A

N/A

N/A

NIA

N/A

Type K Thermocouple/Pyrometer
1.0°F

Inclined Manometer

Inclined Manometer

Digital Barometer calibrated wiMlercury Aneroid

NiA
N/A
N/A
N/A
NIA
N/A

N/A
NJA
NIA



EPA Method 2

Sampling Train Configuration

)= \ = \

/ Thermocouple o

Type~8 IR
Pitot

Digital Readout

Pitot
Manometer




Specification Sheet for

Source Location Name(s)
Paliutanys} to be Determined

Other Parameters to be Determined from Train

Pollutant Sampling Information

Duralicn of Run

No, of Sample Traverse Points
Sample Tire per Point
Sampling Rate

Sampling Probe
Mozzle Material
Nozzle Design

Proke Liner Material
Effective Probe Length

Probe Temperature Set-Paint

Velocity Measuring Equipment

Pitot Tube Design

Pitot Tube Coefficient
Pitat Tube Calibration by
Pitot Tube Attachment

Metering System Console
Meter Type

Meter Accuracy

Meter Resolution

Meter Size

Meter Calibrated Against

Pump Type

Temperature Measurements
Temperafure Resolution

AP Differential Pressure Gauge
AH Differential Pressure Gauge
Batometer

Particulate (PM) Filter
Filter Location

Connection fo probe liner by
Filter Holder Material

Filter Support Material
Cyclone Material

Filter Heater Set-Paint
Filter Material

$0, Coil condenser
Pescription

Location

Cennection to PM Filter by

Water Jacket

Operating Temperature

EPA CTM-013

Stack (EU00079)
Sulfuric Acid Mist (H,S04)

Gas Density, Moisture

Standard Method Specification

Actual Specification Used

80 minutes (minimum)

1
60 minutes {minimum}
Constant rate of at least 10.0 Lpm

N/A
N/A
Borosilcate Glass or Quariz

For dry stacks sufficient probe fength to test 3.28ft from the

stack wall. For WFGD QOutlets use a minimum probe
length of 10ft

»350°F

NA
N7A
NiA
NIA

Dry gas meter or controlled orifice
2%

NiA

NIA

N/A

N/A

NIA

15°F

N/A

N/A

Capable of measurement within 0.1 in, Hg

Exit of Probe

Direct glass-to-giass
Quartz

Glass frit

NIA

»500°F

Sintered Glass Frit

Coil Condenser with water jacket

After PM Filter

Direct glass-to-glass

Temperature regulated water jacket surrounding coil

condenser
167 - 185°F

60 minutes

1
60 minutes
Constant rate of atleast 10.0 Lpm

Nosns
N/A

Quartz
6 ft., minimum

>3650°F

None
N7A
N/A
NIA

Dry Gas Meter

+1%

0.01 cubic feet

0.1 deffrevolution

Wet Test Meter

Ratary Vane

Type K Thermocouple/Pyrometer
1.0°F

N/A

inclined Manomaeter

Digital Barometer calibrated w/Mercury Aneroid

Exit of Probe

Direct giass-to-glass
Quariz

Quartz

None

»500°F

Sintered Glass Frit

Coil Condenser with water jacket

After PM filter

Ground Glass with Silicone O-Ring

Temperature regulated water jacket surrounding coil

condenser
167 - 185°F



Specification Sheet for EPA CTM-013

Source Location Name(s} Statck (ELF00079)
Pellutani(s) to be Determined Sulfuric Acid Mist (H250,)

Other Parameters to ba Determined from Train Gas Density, Moisture

Standard Method Specification Actual Specification Used

Impinger Train Description
Typa of Glassware Connections Flexible Rubber Tubing Flexible Rubber Tubing
Number of Impingers 4 4
Impinger Stem Types

Impinger 1 Modified Greenburg-Smith (Knockouts if no SO, analysis) Open Tip

Impinger 2 Greenburg-Smith (Knockouts if no S0, analysis) Open Tip

[mpinger 3 Modified Greenburg-Smith (Knockouts if no SO, analysis) Open Tip

impinger 4 Modified Greanburg-Smith {(Knockouts if no 50, analysis) Open Tip

Impinger &

Impinger &

impingar 7
Gas Density Determination
Sample Collection NiA 8ingle Point integrated
Sample Collection Medium N/A Vinyl Bag
Sample Analysis NA CEM
Sample Recovery Information
Probe Brush Material NiA NiA
Probe Rinse Reagent N/A N/A
Prabe Rinse Wash Bottle Material NiA N/A
Praobe Rinse Storaga Container NIA NIA
PM Filter Recovered? No Yes
PM Filter Storage Container N/A Polyethylene
50, Condenser Condents Recovered? Not required Yes
S0, Condenser Rinse Reagent Deionized Water {D{ H20) Dl Water
S0, Condenser Wash Bottle Palyethytene Palysthylene
50, Condenser Storage Container Pclysthylene Polysthylene
Impinger Contents Recoverad? QOptional No
Impinger Rinse Reagent Deionized Water (D] H20) NIA
Impinger Wash Bottle Polyethylene N/A
Impinger Starage Container Polyethylene N/A,
Analytical Information
Method 4 H,O Determination by Gravimetric Concurrent M5/202 sample run
S0, Condenser fan Chromatography or Tiration for sulfate (optional} IC for sulfate/Titration for sulfate
Impinger Anadysia (SO} {on Chromatography or Titration for sulfate (optional) IC for sulfate/Titratlon for sulfate
PM Filter Analysis PM Filter - Not recoverad Not analyzed



CTM-013 CCM
Sampling Train Configuration

Heated u Water ” Water Heated
Area Past Qut In a Arfﬁao
650 F, asi 40-160 F)
¢ ! Heater 1 * o

Heated Probe

0. (% vol.)

Temgeratures {°F) Vacuum

Gaugs
Oritice By-Pass Main /
and 1t Valve Valve

Manometler

0, Sensor

Vacuum Line

Impinger Contents

Impinger 1 Dl Water
Impinger 2 DI Water
Impinger 3 Empty

impinger 4 Silica Gel



CTM-013 CCM

Glassware Preparation Procedures

, Wash with soap and hot {ap water l

y

Rinse 3X with hot tap water

o

Rinse 3X with D |. water

Rinse 3X with acetone

Allow to air dry

r

Cap ali openings with Kim Wipes




Container
Condenser Rinse
Pre-Test Proof
125mi HDPE

"
Prior to Run 1, rinse
condenser with
approximately 75ml of DI
water and collect in sample
container

l

Label, seal and mark liquid
level of container

l

Condition condenser with
50mi of 100% IPA

Container 2A
Particulate Catch
(Optional Ash Analysis)
Quartz Filter
125ml HDPE

Place PM filter in sample
container and brush any
loose particulate into sample
contaiper

La |

Rinse filter holder with 75mi

of DI water and coillect in the
container with the filter. Add
water if necessary to cover

the filter

v

Label, seal and mark liquid
level of container

| fas 3

EPA CTM-013

Sample Recovery Flowchart

Tare all sample containers before sample collection
Mark all liquid levels and final weights on the outside of each sample container
Seal all sample containers with Tefion taps
i recycling, bake silica gel for two hours at 350 degrees F (175 degrees C}

Container 1
Condenser Rinse
125mi HDPE

Rinse condenser a minimum
of 3X with approximately
75ml DI water and collect
rinse in sample container

Label, seal and mark liguid
level of container

Container 2B
Probe Rinse
{Optional Ash Analysis)
125 ml HRPE

Rinse 2x with DI water and
coltect in sample container

.

Label, seal and mark liquid
level of container

Note: [f the ash analysis is
not to be done, then the
filter and particulate catch
may be discarded.

Container 3
Impingers Contents
{Optional Sulfur Dioxide
Analysis)
500ml HDPE

impingers 1, 2 and 3,
teflon jumper and
connecting glassware

4

Rinse teflon jumper into
Impinger 1 with measured
amount of DI water

!

Weigh all impingers to plus
or minus 1ml or 0.5g

‘

Quantitatively transfer
impinger contents into
sample container

!

Rinse impingers and
cennecting glassware with DI
water and add to container

r

Label, seal and mark liquid
level of container

Container 4
Silica Gel

l

Measure volume by weight
0 nearest 0.5g and note any
color change

I

Recycle silica gel

~

t

N

]

Container §
Final Condenser Rinse
Post-Test Proof
125ml HDPE

Rinse condenser a minimum
of 3X with approximately
75ml DI water and collect
rinse in sample cortainer

-

tabel, seal and mark liquid
level of container

!

Condition condenser with
50ml of 100% IPA

Blanks

Container 6
DI Water Blank
250ml Plastic

200m! of DI water

Container 7
3% Hydrogen Peroxide
Blank {Optional Sulfur
Dioxide Analysis)
250mi HDPE

200mi of 3% H202




EPA CTM-013
Analytical Flowchart

. Log each sample in shipment and verify against chain-of-custody sheet
»  Note liquid levels in the sample containers and confirn on the chain-of-custody sheet
condition

Q OPTIONAL ) Container 3

(Optional $02 Analysis)

Containers 0,1 and §

Container 2A Container 2B
PM Filter Probe Rinse
.
Quanititatively transfer each ] T Quantitatively transfer each
sample to a volumetric flask sample to a volumetric flask
or graduated cylinder and i or graduated cylinder and
bring to standard volume bring to standard velume
with D.L water Combine contents and with D.1. water
agitate vigorously f
y T
Sample Blanks, Audits, Analyze by ion . Anaiyze by ion
Standards chromatography for sulfate Fitter solution through chromatography for sulfate
Whatman filter paper

i

Bring filirate to standard
volume with D water

A

Analyze by ion
chromatography for sulfate

*Optional Titration Analysis: Refer to EPA Method 6 Analytical Flowchart
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Guardian Industries, LLC
Clean Air Project No. 14485 EPA Methad 1-4 Calculations
EUDQ07Q Stack

CTM-013 (H2504)
Sampling, Velocity and Moisture Sample Calculations
Sample data taken from Run 1
Note: The tables presenting the results are generated electronically from raw data. If may nof be possible to exactly duplicate

these resulfs using a calculator. The reference method data, results, and all calculations are carried (o sixteen decimal places
throughout. The final fable is formatted fo an appropriate number of significant figures.

102521 114358
1. Volume of water collected (wscf} N
Vs = (0.04706 },)
Whers:
Ve = total volume of liquid collected in impingers and silica gel (ml) = 70.4 mi
0.04706 = ideal gas conversion factor (it water vapor/mi or gm) = 0.04706  fti/mi
Vsta = volume of water vapor collected at standard conditions {ft") = 3.31 ft*
2. Volume of gas metered, standard conditions {dscf)
AH
(1 764)(Vm H)ur +— y:.')
. _ 13.6
mtd - (460 T )
+ m
Where:
Poar = barometric pressure (in, Hg) = 29.40 in, Hg
T = average dry gas meter temperature (°F) = 74.25 °F
Vi = volume of gas sample through the dry gas meter at meter = 22.62 def
conditions {dcf)
Ya = gas meter correction factor (dimensioniess) = 1.0004
AH = average pressure drop across meter box orifice {in. H,0) = 0.50 in. H,0
17.64 = standard temperature to pressure ratio (°R/Ain. Hg) = 17.64 °Rfin. Hg
136 = conversion factor (in. H,O/in. Hg) = 13.5 inH,Ofin, Hg
460 = °F to “R conversion constant = 460
V nstd = volume of gas sampled through the dry gas meter at standard = 21.994 dscf
conditions {dscf)
3. Stack gas presswe {in. Hg}
Pﬁ'
P!’ = R‘:ur + -
13.6
Where:
Poar = barcmetric pressure (in. Hg) = 2540 in, Hg
Py = sample gas static pressure (in, H,0) = -0.85 in. H,0
3.6 = conversion factor {in. H,0/in. Hg) = 13.6 in. H,0/in. Hg
P = ahsolute stack gas pressure {in. Hg) = 29.34 in. Hg

Prepared by Clean Alt £ngineening Propislary Software.
85 ISOKINETIC Vertion 2006-13f

Copyright & 2008 Clean Air Engineenng Inc,



Guardian Industries, LLC
Clean Air Project No: 14485 EPA Method 1-4 Caloulations
EU00079 Stack

4. Actual water vapor pressure at stack gas temperature less than 212°F (in. Hg)

18,336 A?_M_JLI(L_;I_J__M___
Hr, 31273 1346 13

e
£ 254
Where:
T, = average stack gas temperature (°F) = 588.50 °F
18.3038 = Antoine coefficient = 183036 °K
3816.44 = Antoine coefficient = 381644 °K
273.15 = temperature conversion factor = 273.15 °K
48.13 = Antoine coefficient = 46.13 K
25.4 = conversion factor = 25.4 mm Hgfin, Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 *GIPF
32 = temperature conversion (°F) = 32 °F
P, = vapor presswre, actual (in. Hg} = 29.34 in. Hg

5. Water vapor pressure at stack gas temperature greater than 212°F (in. Hg)

P, = P,
Where:

Py = absolute stack gas pressure {in. Hg) = 28.34 in. Hy

P, = water vapor pressure, actual {in. Ha) = 29.34 in. Hg

6. Moisture measured in sample (% by volume)

B - Vn'.n‘d
o
(Vmsm' + V\wd)
Where:
Vistd = volume of gas sampled through the dry gas meter at standard = 21.994 dscf
conditions {dscf)
Vietd = volume of water collected at standard conditions {scf) = 3.31 scf
Buo = proportion of water measured in {he gas siream by volume = 0.,1308
= 13.09 %
7. Saturated moisture content (% by volume)
— P\'
ws - P_\.
Where:
P, = absolute stack gas pressure {in, Hg) = 29,34 in. Hg
P, = water vapor pressure, actual {in. Hg) = 29.34 in. Hg
Bus = proportion of water vapor in the gas siream by volume at
saturated conditions = 100.00 %

Prepared by Clean Alr Engineering Fropristary Softwate
88 ISOMINETIC Yerslon Z008-131

Gupy fight & 2006 Clean Alr Enginesing Inc.




Guardian Industries, LLGC
Ciean Air Project No: 14485
EU00079 Stack

8. Actual water vapar in gas (% by volume)

Bu' = MIN[MUM [B Wer ? ‘Buw ]
Where:
B = proportion of water vapor in the gas stream by volume at
saturated conditions
By = proportion of water measured in the gas stream by volume
B, = actual water vapor in gas

9. Nitragen (plus carbon monoxide) in gas stream (% by volume, dry)

N, +CO =100 -CO, -0,
Where:
€O, = proportion of carbon dioxide in the gas stream by volume (%)
Q, = proportion of oxygen in the gas stream by volume (%)
100 = conversion factor {%)
N;+CO = proportion of nitragen and CO in the gas stream by volume (%)

10. Molecular weight of dry gas stream (ibflb-mcle)

vy =) 0,) 0, )2 CO
(100 {100) (100)

Where:

Mcoz = molecular weight of carbon dioxide (Ib/ib-mole)

Mp, = moelecular weight of oxygen (Ib/lb-mole)

Muzico = molecular weight of nitrogen and carbon monoxide {IbAb-mole}

cO, = proportion of carbon dioxide in the gas stream by volume (%)

0, = proportion of oxygen in the gas stream by volume (%)

N,+CO = propottion of nitrogen and CO In the gas stream by volume (%)

100 = conversion factor {%)

My = dry molecular weight of sample gas (lb/lb-mole)

11. Molecular weight of stack gas {lb/lb-mole)

Ms' = (Md’ )(1 - Bw )+ (Mﬂzﬂ XBN‘)
Where

By = proporiion of water vapor in the gas stream by volume

Mgy = dry molecular weight of stack gas {ibflb-mole)

Muzo = molecular weight of water (Ibflb-mole)

M, = molesular weight of stack gas, wet basis (lb/ib-mole)

Prepared by Clean Alr Engineering Proprietary Seftware
88 ISCHINETIC Verslon 2006-131

Copyright @ 2008 Claan Alr Enginesting ne.

100.0000

0.1309

0.1309
13.09

7.9
11.1
100

81.00

44.00

32.00

28.00
7.9
111
81.0
100

28.71

13.0912
28.71
18.00

28.18

EPA Method 1-4 Calcufations

%

%
%
%

Yo

lb/ib-mole
IbAb-mole
IbAib-mole
%
%
%
%

Ib/Tb-mole

Ibfib-mole
IbAlb-mole

IbAib-mole



Guardian Industries, LLC
Clean Air Project No: 14485
EUO0079 Stack

12, Velacity of stack gas {ft/sec)

T, + 460
£ X RA) i

Where:
Ko = velocity pressure constant
G = pitot tube coefficient
M, = wet molecular weight of sample gas, wet basis {Ib/lb-mole)
P = absclute stack pressure {in. Hg)
Ts = average stack gas temperature (°F)
JapP = average squars roots of velocity heads of sample gas (in. H,0)
460 = °F to °R conversion constant
V, = sample gas velacity (ft/sec)

13. Volumetric fiow rate of stack gas at actual gas conditions (acfm)

0, = (60 )(4.)(.)

Where:
A, = cross sectional area of sampling location (ftz)
Ve = stack gas velocity (ft/sec)
60 conversion faclor (sec/min}
Q, = volumetric flow rate at actual conditions {acfm)

14, Totat flow of stack gas (scfm)

o Q,.( I68+460)
29, 92 T +460
Where:
a, = volumetric flow rate at actual conditions (acfm)
P, = absolute stack gas pressure (in. Hg)
20.92 = standard pressure {in. Hg)
Te = average stack gas temperature (°F)
68 = standard temperature (°F}
460 = °F to °R conversion constant
Qs = volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of stack gas {dscfm)

Qi = (Q_‘)(l -8

Where:
By = proportion of water vapor in the gas stream by volume
Qs = volumetric flow rate at standard conditions, wet basis {scfm)
Qua = volumetric flow rate at standard conditions, dry basis (dscfm)

Prepared by Clean Al Engineering Proprietary Software
58 [SOKINETIC Verslon 2008-13F
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85,49
0.84
28.18
29.34
588.50
0.000
460

16.01

90.76
16.0%
60

87,175

87.175
29.34
29.92
588.5

68
460

43,045

13.0012

43,045

37,408

EPA Method 1-4 Calculations

(b mole
in. Hg

°F

Ain. H,0

filsec

i
fi/sec
sec/min

acfim

acfm
in. Hg
in. Hg
°F

°F

scfm

scfm

dscfm



Guardian Industries, LLC
Clean Air Project No: 144385
EU00079 Stack

16. Dry flow of stack gas corrected to 7%0; (dscfm)

209-0
Q.s’.'d 7 = (Qﬂd —__'ﬁzj

209-17
Where:
Qga = volumetric flow rate at standard conditions, dry basis (dscfm) = 37,409
O, = proportion of oxygen in the gas stream by volume (%) = 11.1
20.9 = oxygen content of ambient air (%) = 20.9
7 = oxygen content of carrected gas (%) = 7.0
Qg = volumetric flow rate at STP and 7%0,, dry basis {dscim) = 26,375
17. Hourly time basis conversion of volumetric flow rate {Q,,4 example)
Q std —hr = (Q sted = min )(60 )
Where
Qutgomin = valumetric flow rate, english units (ft*min) = 27,409
60 = conversion factor {min/hr} = 60
Qarape = volumetric flow rate, hourly basis (dscffhr) = 2,244,570
18. Metric Conversion of Gas Volumes (Q,y example)
60
Q st —metric = (Q.ml—wagﬁ.\f:
35.31
Where:
Qutd-enghish = volumetric flow rate, english units (ft¥/min) = 37409
35.31 = conversion factor {ft%/m? = 3531
80 = conversion factor (minfhr) = 60
Qtgmetrio = volumetric flow rate, metric units (m*hr) = 63,568
19. Standard to Normal Conversion of Gas Volumes (Q. example}
32 + 460
Q;\’m‘mm' = (Q.rfd ~telric D
68 + 460
Where:
Qeta-metric = volumetric flow rate, metric units (dry std m*he) = 63,568
32 = pormal temperature (°F} = 32
68 standard temperature (°F) = 68
460 = standard temperature in Rankine (68°F) = 460
Qormal = volumetric flow rate, metric units (dry Nm®hr} = 59,233

Prepated by Clean Alr Engineering Propristary Saltwara
S8 ISOKINETIC Varslon 2006-13
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EPA Method 1-4 Calculalions

dscfm
%
%
%

dscfm

dsefm
minthr

dscf/hr

dscfm
ftoim®
minhr

dry std mhr

dry std m*fhr
°F
°F

dry Nmhr



Guardian Industries, LLC
Clean Air Project No: 14485
EUQ0079 Stack

20. Alternative Method 5 Post-Test Meter Calibration Factor
@ [{0.0319(T, +460)(28.9
= [E )( = )( 6) (m)awg

Yn,m
o HG )R, 2 NM,)
Where: 13.6
B = total sampling time (min)
Ve = volume of gas sample through the dry gas meter at meter
conditions {dcf)
T = average dry gas meter temperature (°F}
AHg = dry gas meter orifice coefficient
Phar = barometric pressure (in. Hg)
AH = average pressure drop across meter box orifice (in. H,0)
M4 = dry molecuiar weight of stack gas {Ib/ib-mole)
\fAHm = average of square root of pressure drop across meter orifice
0.0318 = conversion constant
28.96 = molecular weight of ambient air (Ib/lb-male)
13.6 =,conversion factor {in. H,0fin, Hy)
460 = °F to °R conversion constant
Yea = alternative Method 5 post-test meter calibration factor

Piepated by Cloan Alr Engéineering Propretary Software
55 ISORINETIC Version 2006-13f

Copyright © 2006 Clean Alr Engineeiing Ine.

80
22.62

74,25
1.8754
29.40
0.500
29.7
0.707
0.0319
28.86
13.6
480

1.0289

EPA Method 1-4 Calctlations

min
def

°F

in. Ha

in. H,O
I/t mole
vin. H,0

Ib/tb-mole
in.H,0fin. Hy



Guardian Industries, LLC
Clean Air Project No: 14485
EU00079 Stack

CTM-013 (H2804) H2804 Anaiyte Calculalions

CTM-013 (H2504)
H2804 Analyte Calcuiations

Sampie data faken from Run 1

Nate: The tables presenting the results are ganerated electronically from raw data. It may not be possible to exactly duplicate
these resulls using a calculator. The reference method data, results, and alf caleulations are caried to sixteen decimal places

throughout. The final table is formatted to an appropriate number of significant figures.

102621 101752
1. Sulfate to H2S04 converslon factor :
MW,
K, =
nx MW fon
Where:

MW, = molecular weight of H2304 (mgfmg-mole) = 98.078 mg/mg-mofe
MW, = molecular weight of Sulfate ion (mg/mg-maole) = 96.060 mg/mg-mole
n = molar ratic of Sulfate to H2S04 = 1.0 muole 804--fmole H2!
Ka = convergion factor to convert mass S04-- to mass H2504 = 1.021

2, Total H2504 collected {mg)

m _ i xSt Sam)
1000
Where;
K = gonversion faclor to convert mass S04-- to mass H2504 = 1.021
Sis = Sulfate concentration of sample fraction 1 (mgliter) = 18,7200  mglliter
v = liquid volume of sample fraction 1 {mi) = 100.0 ml
Sia = Suifate concentration of sample fraction 2 (mgfliter) = 0.0000 mg/liter
Vo = liquid volurme of sample fraction 2 (ml) = 0.0 mi
1060 = conversion factor (mifliter) = 1000 mifliter
mg = total H2804 collected in sample (mg) = 19113 mg
Nofe: Non-defects are treated as zero in summations.
DEFINITION

Fraction 1 = entire sample except last impinger containing applicable absorbing reagent.

Fraction 2 = fast impinger containing applicable absorbing reagent, analyzed separately to evaluate collection efficiency.

If entire sample is analyzed as a single fraction, then data is included as Fractien 1 (Fraction 2 = 0).

3. Alfowable blank subtraction (mg)

~k,xB,x %)

m, =
1000
m, =0 if B, < MDL
Where:
Ka = conversion factor to convert mass S04-- to mass H2504 = 1.021
B = Sulfate concentration of blank (mg/liter) = 0.0200 mgfliter
Vi = liquid volume of sample fraction 1 {ml) = 100.0 ml
vz = liguid volume of sample fraction 2 (ml) = 0.0 mi
1000 = conversion factor (mifliter) = 1000 miditer
my = allowable blank sublraction {mg) = 0.0020 mg

Piepared by Clean Air Engineering Proprietary Software
85 EPARR Version 2010-08h4{CC)
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Guardian Industries, LLC
Clean Air Project No: 14485 CTM-013 (H2504) H2504 Analyte Caiculations
EU00079 Stack

4. Total H2804 collected, corrected for biank (mg)

mnb = ma - mb

Where:
m, = total H2804 collected in sample {mg) = 19113 mg
"y = allowable bank subtraction (mg) = 0.0020 mg
My = total H2504 collected, corrected for blank {mg) = 1.9083 mg

5. Minimum detectable H2504 (mg)

my, =K,xMDL x i+ v)

1000
Where:

Ka = conversion factor to convert mass SO4-- to mass H2S04 = 1,021

MBL = minimum detectable Sulfate congentration = 0.018 mgliter
vy = liquid volume of sample fraction 1 (ml) = 100.0 mi

Vo = fiquid volume of sample fraction 2 (ml) = 0.0 mi
1000 = gonversion factor {mifliter) = 1000 mlfliter
MppL = minimum detectable H2S04 (mg) = 0.0018 my

6. Total H2504 value used In emission caleulations (mg)

m, = MAXIMUM [m, or <m,, |

Where:
1 = {otal H2S04 coliected, corrected for blank {mg) = 1.0093 mg
MyioL = minimum detectable H2504 (mg) = 0.0018 mg
my, = total H2S04 value used in emission caleulations {mg) = 1.9093 mg

7. Collection QC check {% mass collected in second fraction}

V.
K, %S, x—2
1000
FEF =100 ————=5
m,
Where:
Ka = conversion factor to convert mass SO4-- to mass H2804 = 1.021
8.z = Sulfate concentration of sample fraction 2 (mgfiiter) = 0.0000 mg/liter
Va = figuid volume of sample fraction 2 {mi) = 0.0 ml
my = total H28Q4 coflected in sample (mg) = 1.9113 mg
1000 = conversion factor (mifiter) = 1000 milliter
100 = conversion factor = 100 %
EFF = Collection QC check (% mass collected in second fraction) = 0.00 %

Pieparad by Clean Alf Englneering Proprielary Sofware
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Guardian industries, LLC
Clean Air Project No: 14485 CTM-013 (H2504) H2804 Sample Calculations
EU00079 Stack

CTM-013 (H2504)
H2504 Sample Calculations

Sample data taken from Run 1
Note: The tables presenting the results are generated elecironically from raw dala. it may not be possible fo exactly duplicate

these results using a calculator, The reference method data, results, and all calculations are carried o sixteen decimal places
throughout. The final fable is formatfed to an appropriate number of significant figures.

102621 161752
1. H2S504 concentration (Ib/dscf) K
c h[ m, ][2.205 x 10“3J
sd -
Vmsrd 1 OOO
Where;
m, = fotal H2S04 collected, corrected for applicable blank {mg) = 1.8083 mg
Vinstd = yolume metered, standard (dscf) = 219943  dscf
2.205x 10° = conversion factor (ib/g) = 2205E-03 Ibig
1000 = conversion factor {mg/g)} = 1,000 mglg
Coa = H2504 concentration {lb/dscf) = 1.9141E-07 Ib/dscf
2. H2804 concentration {ppmdv)
c w( m, J(o.gsoj( 10° )
sd -
Vs J\ 1000 A MW
Where;
iy, = total H2804 collected, corrected for applicable blank (mg) = 1.9093 mg
Vinstd = volume metered, standard (dscf) = 21,0943  dscf
Mw = molecular weight of H2504 (g/g-mole) = 88,078 g/g-male
6.850 = canversion factor {dscf/g-mole) u 0.850 dscfig-mole
1000 = conversion factor (mg/g} = 1,000 mg/g
10% = gonversion factor (ppm) = 10° ppm
Cu = H2504 concentration (ppmdv) = 0.7523 ppmdv

3. H2504 rate (Ib/hr)

B e = [ I;ﬂ : J(M’J(Qsm)(éo)

msid 1 000
Where:
m, = total H2S04 collected, corrected for applicable blank (mg) = 1.9092 mg
Vinstd = yolume metered, standard (dscf) = 21.9943  dscf

2.205x10° = gonversion factor (Ib/g) 2.205E-03 |blg

1000 = conversion factor (mg/g) = 1,000 mg/g

Qg = volumetric flow rate at standard conditions, dry basis {dscfm) = 36,363 dscfm

60 = gonversion factor {min/hr) = 60 min/hr

[ = H2804 rate (Ib/hr) = 0.4176 Ib/hr
Prepated by Clean Alr Englneering Propifetary Softy
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Guardian industries, LLC
Clean Air Project No: 14485 CTM-013 (H2504) H25G4 Anzlyle Calculations
EUG0079 Stack

CTM-013 {(H2504)
H2804 Analyte Calculations

Sample data taken from Run 1

Nota: The tables presenting the results are generated electronically from raw data. it may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried fo sixteen decimal places
throughoul. The final fable Is formaltted to an appropriate number of significant figures.

102625 $04103
1. Average volume of titrant used for blanks "

200)

Vlb‘avg - n
Where;
Vuh = velume of fitrant used with blank replicate " (ml)
n = number of replicates = 1
Vibs = yolume of titrant used with blank replicate #1 (ml} = 0.050 mi
Vivz = volume of titrant used with blank replicate #2 (ml) = NA
Viea = yolume of titrant used with biank replicate #3 (mi) = NA
Vip avg = average volume of titrant used for blanks (ml) = 0.050 mi

2. Average volume of tifrant used for samples in Run# 1
I

> (V)

_ =i
Vt,alg - n
Where:
(Vi = velume of titrant used with replicate "i" (mh
n = number of replicaies = 1
Vi = yolume of fitrant used with replicate #1 {(ml) = 0.800 mi
Vie = yolume of titrant used with replicate #2 (ml) = NA
Via = yolume of titrant used with replicate #3 (ml) = NA
WViavg = average volume of titrant used for samples {mi) = 0.800 mi

3. Titration volume after blank subtraction

Vnet = Vt,avg - th,avg

Where:
Viavg = average volume of tifrant used for samples (mi) = 0.800 m
Vio.avg = average volume of titrant used for blanks {ml} = 0.050 mi
Vet = titration velume after blank sublraction (ml) = 0.750 mi

Prepared by Clean Alr Enginesring Proprietary Software
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Guardian industries, LL.C
Clean Air Project No: 14485 CTM-013 {H2804) H2S04 Analyle Calcultations
EU00079 Stack

4. Titrant Volume used in emission calculation

V, = MAXIMUM [Vm s Vi ]

Where:
Vet = fitration volume after blank subtraction (ml) = 0.750 ml
VoL = minimum measurable quantity of titrant = 0.010 mi
Vi = titrant volume used in emission calculation = 0.750 ml

5. Total mass of Acid Mist coltected

m, =N><V['><K‘—"ﬂx————MW
a nf'
Where:
N = normality of fitrant (mg-equivalent ion) = 0.610000 mg-equivion
A = fitration volume after blank subtraction (ml) = 0.760 mi
Vol = total volume of sample collected (mi) = 100.0 mi
Va, = volume of sample aliquot used in titration (mh = 20.0 mi
MWy, = molecular weight of Acid Mist {(mg/mg-mole) = 98.0734 mg/mg-mole
n = gquivalents of S0O4-- (ion) per mole of H2804 (compound) = 2 mg-equiv/mg-mole
m, = mass of H2504 collected {mg) = 1.8389 mg

Prepared &y Ciean Alr Engireering Propriatary Software
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Guardian Industries, LLC
Clean Air Project No: 14485 CTM-013 (H2504) H2504 Sample Caloulations
EU00079 Stack

CTM-013 (H2504)
H2504 Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. it may not be possible to exactly dupiicate
these resulls using a calculator. The reference method data, resulfs, and all calculations are carried to sixteen decimal places
throughout. The final fable Is formatted to an appropriate number of significant figures.

102621 104103

1. H2504 concentration {Ib/dscf) K

m, \(2.205x10"?
Csd =
v, 1000

msid
Where:
My, = {otal H2804 collected, corrected for applicable blank (mg) = 1.8389 mg
Vonsta = volume metered, standard (dscf) = 21.9943 dscf
2.205x 107 = conversion factor (ib/g) = 2.205e-03 lbig
1000 = gonversion factor (mg/g) = 1,000 maglg
Cad = H2504 conceniration {Ib/dscf) = 1.8435E-07 Ib/dscf

2. H2804 concentration (ppmdv)

C | m, (0.850] 10°
* 1/mlmra' 1000 MW

Where;
my, = total H2804 collected, carrected for applicable blank {mg) = 1.8389 mg
Vs = volume metered, standard (dscf) = 21.9943  dscf
MW = motecular weight of H2504 (gfg-mole) = 98.073 g/g-mole
0.850 = conversion factor (dscffg-mole) = 0.850 dscfig-mole
1000 = comwersion factor (mg/g) = 1,000 mglg
108 = conversion factor {ppm) = 10° ppm
Cud = H2504 concentration (ppmdv) = 0.7246 ppmdyv

3. H2804 rate (Ib/hr)

g, =( m, ][2.205 x 107 }(Qs,d)(60)

Vmsrd' 1 000
Where:

m, = total H2504 collected, carrected for applicable blank (mg) = 1.8389 mg
Ve = yolume metered, standard {dscf) = 21,9943  dscf
2,205 x 10°° = conversion factor (Ib/g) =  2.205E-03 Ib/g
1000 = conversion factor (mg/fg) = 1,000 mglg
Qg = yolumeiric flow rate at standard conditions, dry basis (dscfm) = 36,363 dscfm
60 = conversion factor (min/hr) = 60 min/hr
=T = H2504 rate (Ib/hr) = 0,4022 Iofhr
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Guardian Industries, LLC
Clean Air Project No: 14485
EU00079 Stack

Run No.

USEPA Method 2 (Velocity & Flow Rate)

Sampling, Velocity and Moisture Parameters

Date (2021}
Start Time (approx.)
Stop Time (approx.}

Sampling Conditions

Cp Pitot tube coefficient
Py Static pressure (in. H,0)
As Sample location area (ft*)
Pyar Barometric pressure {in. Hg)
0, Oxygen {dry volume %)
CO;  Carbon dioxide (dry volume %)
No+CO Nitrogen plus carbon monoxide (dry volume %)
T, Stack temperature {°F)
Flow Resulis
Ps Stack gas pressure, absolute (in. Hg)
Py Vapor pressure, actual (in. Hg)
Byo Moisture measured in sample (% by volume)
Bus Saturated moisture content (% by volume)
By Actual water vapor in gas (% by volume)
VAP Velocity head (Vin. H,0)
My MW of stack gas, dry (Ib/lb-mole)
M, MW of stack gas, wet (ib/lb-mole)
V, Stack gas velocity ft/sec)
Q, Volumetric flow rate, actual (acfim)
Qs Volumetric flow rate, standard (scfm)
Qs Volumetric flow rate, dry standard (dscfm)
Quer  Volumetric fiow rate, dry std@7 %0, (dscfm)
Qa Volumetric flow rate, actual (acffhr)
Qs Volumetric flow rate, standard (scffhr}
Qatg Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m>hr)
Qg Volumetric flow rate, standard {m®/hr)
Qua  Volumetric flow rate, dry standard {dry m>hr)
Qe Volumetric flow rate, dry std@7%0, (dry malhr)
Q, Volumetric flow rate, normal (Nm®#hr)
Qua  Volumetric flow rate, dry normal (Nm®hr)
Quer  Volumetric flow rate, dry normal @7%0, (Nm3hr)
Comments;

Average includes 3 runs.

Prepared by Clean Air Engineering Proprielasy Sofiware
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3

Oct5s
09:45
1G:00

0.8400
-0.8500
90.7626

28.40
11.1000

7.9000

81.0000
581.9167

28.3375
28.3375
14,5988
100.0000
14.5998
0.1951
29.7080
27.9987
16.0683
87,449
41,972
35,844
25,271
5,245,058
2,518,307
2,150,639
148,597
71,320
60,907
42,942
66,457
56,755
40,014

4

Octh
1137
11:54

0.8400
-0.8500
90.7626
28.40
10.8000
8.5000
80.7000
583.0417

28.3375
28.3375
13.2331

100.0000
13.2331
0.1930
29.7920
28.2316
15.8283
86,197
41,326
35,857
26,055

5,171,827

2,479,569

2,151,445
146,469

70,223
60,930
44,273
65,435
56,776
41,254

5

Oct b
13:30
1350

0.8400
-0.8500
90.7626

28.40
10.4000

8.8000

80.7000
582.8333

28,3375
28.3375
14,6571
100.0000
14.6571
0.1953
29.8400
28.1046
16.0459
87,382
41,903
35,761
27,014
5,242,930
2,514,161
2,145,659
148,483
71,203
60,766
45,903
66,348
56,623
42,773

Average

28.4000
10.7667
8.4333
80.8000
582,5972

28,3375
28,3375
14,1633

100.0000
14.1633
0.1945
29.7800
28.1116
15.9775
87,010
41,734
35,821
26,113

5,220,572

2,504,012

2,149,248
147,850

70,915
60,868
44,373
66,080
56,718
41,347

102621 085113
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Guardian industries, LLC
Clean Air Project No: 14485
zU00079 Stack

CTM-013 (H2504)

Sampling, Velocity and Moisture Parameters

Run No,

Date (2021)
Start Time (approx.)
Stop Time {approx.}

Sampling Conditions
Ya Dry gas meter correction factor
C, Pitot tube coefficient
Py Static pressure {in. H,0)
A Sample location area (ft%)
Puar Barometric pressure {in. Hg)
0; Oxygen {dry volume %)
CO,  Carbon dioxide (dry volume %)
N,+CO Nitrogen plus carbon monoxide {dry volume %)
Vie Totat Liquid callected {ml)
Vin Volume metered, meter conditions {ft%)
Tm Dry gas meter temperature (°F)
Ts Stack temperature (°F)
AH Meter bax orifice pressure drop {in. H,0}
8 Total sampling time (min)

Flow Results
Viste  Volume of water collected (ft)
Vmete  Volume metered, standard (dscf)
Py Stack gas pressure, absolute (in. Hg)
Py Vapoar pressure, actual {in. Hg)
B Moisture measured in sample (% by volume)
By Saturated moisture content (% by volume)
By Actual water vapor in gas (% by volums)
VAP Velacity head (¥in. H,0)
Mg MW of stack gas, dry {{b/b-mole)
M, MW of stack gas, wet (IbAib-mole)
Ve Stack gas velocity fi/sec)
Q, Volumetric flow rate, actual (acfm)
Q Volumetric flow rate, standard (sofm)
Qg Volumetric flow rate, dry standard (dscfm)
Qugr  Volumetric flow rate, dry std@7%0, (dscfm)

Q. Volumetric fow rate, actual (acffhr)

Q, Volumetric flow rate, standard (scffhr)

Qg Volumetric flow rate, dry standard (dscf/hr)
Q, Volumetric flow rate, actual (m*/hr)

Q. Volumetric flow rate, standard (m%hr)

Qatg Volumetric flow rate, dry standard (dry m¥hr)
Quer  Volumetric flow rate, dry std@7%0, (dry mhr)
Q, Volumetric flow rate, normal (Nm¥hr)

Qs Volumetric flow rate, dry rormal (Nm*/hr}

Quar  Volumetric flow rate, dry normal @7%0; (Nm*/hr)

Comments:
Average includes 3 runs.
Flow rate data obtained from separate Method 2 runs.
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1

Oct 5
08.40
09:40

1.0004
0.8400
-0.8500
90.7626
29.40
11.1000
7.8000
81.0000
79.90
22.6200
74.2600
588.5000
0.5000
60.0

3.7601
21.9943
29.3375
29.3375
14,6998

100.0000
14,5998
0.0000
29.7080
27.9987
16.0583
87,449
43,180
36,876
25,999

5,246,959

2,690,805

2,212,552
148,597

73,373
62,661
44,178
68,370
58,368
41,166

2

Oct 5
10:35
11:35

1.0004
0.8400
-0.8500
90.7626
29.40
10.8000
8.5000
80,7000
71,10
22.7900
79.6250
588.7500
0.5000
60.0

3.3460
21.9389
29.3375
29,3375
13.2331

100.6000
13.2331

0.6000
20.7920
28,2316
15.8283

86,197

42,552

36,921

26,827

6,171,827
2,653,008
2,215,244

146,469

72,305

62,737

45,586

67,375

58,459

42,478

3

Oct b
12,26
13:26

1.0004
0.8400
-0.8500
90.7626
29.40
10.4000
8.9000
80.7000
80.00
22.7100
78.1667
586.0000
0.5000
60.0

3.7648
21,9211
29.3375
28,3375
14,8571

100.0000
14,6571

0.0000
29.8400
28.1046
16.0459

87,382

43,250

36,911

27,882

5,242,930
2,595,003
2,214,652

148,483

73,492

62,720

47,379

68,481

58,444

44,148

Average

29.4000
10.7667

B8.4333
80.8000

587.7500

3.6236
21.9544
29.3375
29.3375
141633

100.0000
14.1633

0.0000
29.7800
28.1116
15.8775

87,010

42,994

36,902

28,903

5,220,572
2,579,635
2,214,148

147,850

73,057

62,706

45,714

68,076

58,431

42,597

102621 084958
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Guardian industries, LLC
Clean Air Project No: 14485

EU00079 Stack
CTM-013 (H2S04)
Sulfate Laboratory Parameters
Run No. Blank ‘ 1 2 3
Date (2021) Oct5 Oct5 Oct 5
Start Time (approx.) 08:40 10:35 12:26
Stop Time {(approx.) 09:40 11:35 13:26

] DRAFT LAB DATA

MDL  Min. detectable limit (mg SO4--/liter) 0.0180

H2S04 as Total Suffate

B; Blank concentration {(mg SO4--fiiter) 0.0200

S Fraction 1 concentration (mg SO4-liter) 11,7100 21.3600
Vi Fraction 1 sample volume (ml) 100.0 100.0| 100.0
Vo Fraction 2 sample volume (ml) e o
my, H2504 collected before blank subtraction {mg) 1.9113 1.1956 2.1809
my, Allowable blank subtraction (mg) 0.0020 0.0020 0.0020
Moy H2504 collected after blank subtraction {mg) 1.9093 1.1935 2.1788
Mupr.  Minimum detectable H2S04 (mag) 0.0018 0.0018 0.0018
m, Total H2504 used in emission calcufations (mg) 1.9093 1.1935 2.1788
EFF  Collection QC Check (% collected in Fraction 2) 0.00% 0.00% 0.00%

102621 101752
K
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Guardian Industries, LLC
Clean Alr Project No: 14485
EU00079 Stack

Run No.

CTM-013 (H2504)
H2S504 Parameters

Date (2021)
Start Time (approx.)
Stop Time (approx.)

Process Conditions

Rp

Production rate - (tons produced/hour)

Gas Conditions

O,

Oxygen (dry volume %)

Carbon dioxide (dry volume %)

Stack temperature (°F)

Actual water vapor in gas (% by volume)

Gas Flow Rate

Q,
Qs
Qsld

Volumetric flow rate, actual (acfm)
Volumetric flow rate, standard (scfm)
Volumetric flow rate, dry standard (dscim)

Sampling Data

Vm sid

Veolume metered, standard (dscf)

Laboratory Data

my

Total H2S04 collected (mg)

Sulfuric Acid (H2504 } Results

Csd
Caa7
Csd12
Csd
Ceur
Csd12
Cw
Cu
Cad?
Caarz
Csa
Csd?
Csd12
Ejpme

H2504 Concentration (Ib/dscf)

H2804 Concentration @7% 02 (lh/dscf)
H2504 Concentration @12% CO2 (Ib/dsch
H2504 Concentration {(ppmdv)

H2804 Concentration @7% 02 (ppmdv)
H2504 Concentration @12% CO2 {ppmdv)
H2804 Concentration (ppmwv)

H2804 Concentration (mg/dscm)

H2504 Concentration @7% C2 (mg/dscm)
H2804 Concentration @12% CO2 {mg/dscm}
H2804 Concentration {(mg/Nm3 dry)

H2504 Concentration @7% 02 (mg/Nm3 dry)
H2504 Concentration @12% CO2 {mg/Nm3 dry}
H2504 Rate (Ib/hr)
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1

Octs
08:40
09:40

411

11.1000
7.9000
588.5000
14.5998

87,175
41,840
36,363

21.9943

1.9093

1.9141E-07
2.7149E-07
2.9075E-07
0.7523
1.0671
1,1428
0.6425
3.0652
4.3475
4.6560
3.2895
4,6657
49966
0.4176

2

Octs
10:35
11:35

411

10.8000
8.5000
588.7500
13.2331

86,450
41,447
35,383

21.9389

1.1935

1.1996E-07
1.6508E-07
1.6935E-07
0.4715
0.6489
0.6656
0.4091
1.9210
2.6437
2.7120
2.0615
28372
2.9104
0.25647

3

Oct b5
12:26
13:26

411

10.4000
8.9000
586.0000
14.6571

87123
41,778
36,246

21.9211

2.1788

2.1916E-07
2.9013E-07
2.9550E-07
0.8614
1.1403
1.1614
0.7351
3.5096
4.6460
4.7320
3.7664
4.9860
5.0783
0.4766

Average

411

10.7667
8.4333
587.7500
14.1633

86,916
41,689
35,997

21.9514

1.7605

1.7684E-07
2.4224E-07
2.5187E-07
0.6951
0.9521
0.9889
0.5956
2.8319
3.8791
4.0333
3.0391
4.1629
4.3284
0.3830

102621 101762
KIK@_K



Guardian Industries, LLC
Clean Air Project No: 14485
EUQ0079 Stack
CTM-013 (H2S04)

Sulfate Laboratory Parameters

Run No. Blank 1 2 3
Date (2021) QOct 5 QOcts Oct5
Start Time (approx.) 08:40 10:35 12:26
Stop Time (approx.) 09:40 11:35 13:26

] DRAFT LAB DATA

H2504 as Total Sulfate o
Vipi Volume of Titrant for biank replicate #1 0.050
Vi Volume of Titrant for blank replicate #2
Vips Volume of Titrant for blank replicate #3

Viayy  Average Volume of Titrant for blank 0,050

N Normality of Titrant {mg-equiv ion} 6.0100 0.0100 0.0100
Va Aliguot volume of sample used in titration (ml) 20.0 20.0 20.0
Veon  Tolal volume of sample (ml) 100.0 100.0 100.0
Vi Volume of Titrant used on replicate #1 {ml) 0.800 0.600 0.875
Vo Volume of Titrant used on replicate #2 {ml)

Via Volume of Titrant used on replicate #3 {mi)

Viwg  Average Volume of Titrant used (ml) 0.800 0.600 0.875
Vet Titrant volume after blank subtraction (ml) 0.750 0.550 0.825
Vuol  Minimum detectable titrant volume (mil) 0.010 0.010 0.010
Vi Titrant volume used in emission calculation {ml) 0.750 0.550 0.825
my Total mass of Acid Mist collected (mg) 1.8389 1.3485 2.0228

$02621 101752
N
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Guardian Industries, LLC
Clean Air Project No: 14485

EU00079 Stack
CTM-013 (H2504)
H2S04 Parameters
Run No. 1
Date (2021) Oct5
Start Time (approx.) 08:40
Stop Time (approx.) 09:40
Process Conditions
Re Praduction rate - (fons produced/hour) 411
Gas Conditions
0, Oxygen (dry volume %) 11.1000
CO;  Carbon dioxide (dry volume %) 7.9000
Te Sfack temperature (°F) 588.5000
B, Actual water vapor in gas (% by volume) 14.5998
Gas Flow Rate
Q, Velumetric flow rate, actual {acfm) 87,175
Q, Volumetric flow rate, standard {scfm) 41,840
Qgia Volumelric flow rate, dry standard (dscfm) 36,363
Sampling Data
Vmsta  Volume metered, standard (dscf) 21.9943
Laboratory Data
m, Total H2504 collected {mg) 1.8389
Acid Mist (H2504) Results
Cu H2804 Concentration (ib/dscf) 1.8435E-07
C.e»  H2504 Concentration @7% 02 (Ib/dscf) 2.6148E-07
Cqw12  H2804 Concentration @12% CO2 (Ib/dsc) 2.8003E-07
C, H2304 Concenfration (Ib/acf) 7.6898E-08
Csd H2504 Concentration (ppmdv) 0.7246
Cear H2S04 Concentration @7% 02 (ppmdv) 1.0278
Caa1z H2804 Concentration @12% CO2 (ppmadv) 1.1007
Cy H2504 Concentration {ppmwv} 0.6188
Ces H2504 Concentration {mg/dscm} 2.9522
C.r  H2804 Concentration @7% 02 (mg/dscm) 4.1872
Coa1z  H2504 Concentration @12% CO2 (mg/dscm) 4.4843
C, H2804 Concentration (mg/m3 (actual,wet)) 1.2314
Cu H2804 Concentration (mg/Nm3 dry) 3.1682
Cear H2804 Concentration @7% 02 (mg/Nm3 dry) 4.4936
Cearz  H2504 Concentration @12% C0O2 (mg/Nm3 dry) 4.8124
Epne  H2504 Rate (Ib/fhr) 0.4022
Praparad by Ctean Alr Enginsering Proprietary Saft

55 EPABE Varsion 2010-09b-(CC;

Copyright @ 2012 Clean Air Enfinearing Ine.

2

Octs
10:35
11.35

411

10.8000
8.5000
588.7500
13.2331

86,450
41,447
35,383

21.9388

1.3485

1.3653E-07
1.8653E-07
1.9134E-07
5.5473E-08
0.5327
0.7332
0.7521
0.4622
2.1704
2.9870
3.0641
0.8883
2.3292
3.2055
3.2883
0.2877

3

QOct b
12:26
13:26

411

10.4000
8.9000
586.0000
14.6571

87,123
41,778
36,246

21.9211

2.0228

2.0347E-07
2.6035E-07
2.7434E-07
8.4548E-08
0.7997
1.0587
1.0783
0.6825
3.2582
43133
4.3931
1.3555
3.4966
4.6288
4.7146
0.4425

Average

411

10.7667
8.4333
587.7500
14,1633

86,916
41,689
35,897

21.9514

1.7367

1.7445E-07
2.3912E-07
2.4857E-07
7.2340E-08
0.6857
0.9399
0.9770
0.5879
2.7936
3.8292
3.9805
1.1584
2.9980
4.1093
4.2117
0.3775

102621 164103
KIK@N






Guardian Industries, LLC
Carleton, Michigan

APPENDIX D: QA/QC DATA

CleanAir Project No. 14485
Revision @, Final Report






Guardian Industries, LLC
Ciean Air Project No; 14485
EU00079 Stack

Run No,

Date (2021)

Start Time (approx.)

Stop Time (approx.}

Total Buration of Test Run {min.}
Net Sampling Time {min.)

Sampling System Calibration Symmary

Prabe ID No:
C, Pitot Coeffictent:

Meter Box ID. No;

Ya Meter Box Yd - Field Sheet
Meter Box Yd - Database
Meter Box AH@ - Field Shest
Meter Box AH@ - Database

Final Leak Check
(a) 4% of Sampling Rate {cfm)
{b} Allowable Rate from Method (cfm)
Aliowable Limit - minimum of a and b (cfm)
Actual Final Leak Rate (c¢fm)

Sample Volume
Minimum Volume Reguired (dscf)

Vinsta Actual Sample Volume (dscf)

Preparad by Clean Air Engineering Propri stary Saftware
85 ISOKINETIC Version 2006-13f

Cepyright @ 2006 Clean Alr Engineering inc.

CTM-013 (H2S04)
QA/QC Results

QOct 5
08:40
09:40
60
60

68-CC-9-4 68-CC-9-4

0.8400

68-4
1.0004
1.0004
1.8754
1.8754

0.0151
0.0200
0.0151
0.0010

21.00
21.994

Oct5
10:35
11:35
60
60

0.8400

68-4

1.0004
1.0004
1.8754
1.8754

0.0152
0.0200
0.0152
0.0010

21.00
21.939

Qct5
12:26
13:26
60
60

68-CC-9-4

0.8400

68-4

1.0004
1.0004
1.8754
1.8754

0.0151
0.0200
0.0151
0.0010

21.00
21.921

102521 12013
NKK@&



Certificate #: ©51091-010521AF

Certificate of Calibration

[Calibrated For: ~ Clean Air Engineering Test Resuit: PASS
| Performance Division

7936 Conner Road
Powell, TN 37849

Calibration Date: 05 January 2021

*Due Date: 05 January 2022

e

UUT Deseription:  Omega CL23A
Thermocouple Calibrator

Serial Number: T-276617

Asset Number: C51091

Temperature: 23.0 °C
Humidity: 45 %RH
Data Type: AS-FOUND

Calibrated By: Corey Mullen
Procedure Used:  Omega CL-23: CAL VER

Notes:

This instrument was calibrated using labaratory standards that are traceable to the Nafional Institufe of Standards and Technalogy
(NIST), nationally recognized standards or natural physical constants, or are derived using self-calibrating rafio techniques. The
CleanAir calibration program complies with the requirements of ANSI/NCSL Z540.1-1594.

Measurement uncertainties are calcufated in accordance with the methods described in NIST TN1287, using a coverage factor k=2,
resulting in a measurement confidence level o approximately 95%. The colleclive uncertainty of the standard utilized in this
procedure does not exceed 25% dof the unit under test (UUT) accuracy specification (TUR<4:1) unless otherwise specified in the test
data or notes.

*A calibration due date determined by the customer, manufacturers specifications, or instrument hisfory; is provided for reference only
and does not imply continued conformance lo specification.

This document shall not be reproduced excepf in full, without written approval of CleanAir Engineering.

Cfm%%a%m

Calibration Performed By

(ﬂ_)aceé Ovlrnan

¥ Calibration Reviewed By

]Standards Used I

Asset # Peseription Cal Date Due Date
110253 Fluke 5520A Multifunction Calibrator 5/18/2020 5/E8/2021

CleanAir Engineering
Performance Division
7936 Conner Road
Powell, TN 37849

865-938-7555
www.cleanair.com

Page 1 of 2

D-4

Report of Cal Ver - Cleanair
Certificate #: C51091-010521AF
Asset Number:C51091

Date Printed:01/05/2021



ITest Results I

Test Description System Actual UUT Value Tolerance Deviation Congdition Exp Uncert TUR
INPUT RANGE CALIBRATION

Thermocoupie input K

-130.,00 °C ~130.000 -130.10 0.800 -0.100°C Pass 2.559e-001°C 242
0.00°C 0.000 -0.10 0.800 -0.1060°C Pass 1.242e-001 °C

10000 °C 100.000 99,90 0.900 -0.100 °C Pass 1.242¢-001°C

300.00 °C 300.000 299.90 0.900 -0.100 °C Pass 2.016e-001 °C 346
800.00°C 800.000 800.30 0.900 0.300 °C Pass 2.016e-001°C 346
1000.00 °C 1000.000 1000.30 0.900 0.300 °C Pass 2.016e-001 °C  3.48
1200.00 °C 1200.0060 1200.70 0.9600 0.706 °C Pass 3.101e-001°C  2.25
1300.00 °C 1300.000 1300.70 0.900 0700 °C Pass 3.101e-001°C 225

OUTPUT RANGE CALIBRATION
Thermocoupie output type K

-130.00 °C -129.800 -130.00 0.800 -0.200°C Pass 2.559e-001°C 242
0.00°C 0.120 0.00 0.800 -0.120°C Pass 1.242e-001°C

100.00 °C 100.120 100.00 0.200 -0.120°C Pass 1.242e-001 °C

300.00°C 300.160 300.00 0.900 -0.160 °C Pass 2.016e-001°C 346
800.00 °C 800.180 800.00 0.800 -0.180 °C Pass 2.016e-001 °C  3.46
1000.00 °C 1000.280 1000.00 0.900 -0.280 °C Pass 2.016e-001°C  3.46
1200.00 °C 1200.280 1200.00 0.900 ~0.280 °C Pass 3.101e-001 °C  2.25
1300.00 °C 1300.320 1300.00 0.900 -0.320 °C Pass 3.101e-001°C 2,25

raxEk BEnd of Certificate ¥#%%#*

CleanAir Engineering 865-938-7555 Report of Cal Ver - Cleanair

Performance Division www.cleanair.com Certificate #: C51091-010521AF

7936 Conner Road Asset Number:C51091

Powell, TN 37849 Date Printed:01/05/2021
Page 2 of 2

D-5



CRITICAL ORIFICE K' CALIBRATION

Critical Orifice 1.D.: 63-F Dry Gas Meter 1.D.: 68-8
Calibration Date: 1/6/2021 DGM Yd 1.0066
Calibrated By: Bill Dimitroff DGM Full Cal. Date:  10/21/2020
Parameter Units Run1 Run 2 Run 3
Initial DGM meter reading ft* 549.00]  552.78 556.54
Final DGM meter reading f* | 55278] 556.54
Net Meter Volume (Vm) ] 3.78 3,76
Average Inlet/Outlet Temperatures ] : : i
| Initial °F 71.0 72.5 72.5
Final °F 72.5 72.5 72.5
Avg. Temperature (t) - F 71.{__;(& 725
Time (8) 5 minute minimum | minutes 5.00 5.00 _ 5.00;
Orifice manometer reading (AH) in. H;0 1.85 1.85 1.85
Baromgtric pressure, Py, in. Hg 29.11 29.11 29.11]
Ambient tempera%L °F 68 68 6§
Pump vacuum in. Hg 17.0 17.0]  _ 17.0
K' - Critical orifice coefficient value 0.583 0.579 0.582
K' value deviation from average (%diff) 20.5% 0.271 0.400 0.129
Average K' value 0.5814

K= KVoYaPoat AR 3.6 W T
Pbar Tme

T={tn+460)
Tamo={tamp +460)
K =17.64°Rfin.Hg

All test runs must be of the same time length,
Allow meter to warm up for 15 minutes with orifice before calibration.

CriticalOrifica_K-cal.xls February, 2004
Copyright @ 2004 Clean Air Engineeting Inc.

&

CleanAir

EMGINEERINDG



Probe Type:

Reference Type:

Geometric Probe Calibration

Other

Thermocouple Reference 1.D, No:

I.D. Number:

68-CC-3-4

Project Number:

TT-68-002

Pyrometer LD. No: 68-P6

Units: °F

Point No.

Target Temp. | Reference Temp.

Indicated Temp.

Temp. Difference

Specification*

1

Ambtent 70

68

1.8 2 °F

* Based on ALT 011

_ Geometric Pitot Galibration.

Is pitot assembly in good repair? (@} Yes(_) No

"S" Pitot

If no, explain:

Dimensions Dimensions Specifications Within Spec?
al= o= <=10 °
ﬁl“_" Bzz <=50
y= f= None
A= None
Dt= 0,250 0.1875"<=Dt<=0.375" Yes
Calculations Specifications Within Spec?
Al2=Pa=Pb= None
Pa/Dt=Pb/Dt= 1.05<P/Di<1.5
z=Asiny = <=0.125"
w=AsinB= <=0.03125"
Pitot Cp=
Standard Pitot
Measurement Specification Calculation}] Within Spec?
Tube O.D. None
Static Hole [.D. within 10% of (0.1*0.D.)
Tip to Static >=6*0.D.
Static to Bend >=8*0Q,D.
Pitot Cp=
Calibrated by: Bill Dimitroff Date: 1/11/2021
@
COSe02G-Pitot Jan 2018 §ge§ﬁéi{
Copyright € 2018 Clean Air Enginaering Ine, T TR W

£ ct




Geometric Probe Calibration

Probe Type: $-Type Pitot L.D. Number: TP-168-3

Project Number:

Reference Type:  Thermocouple Reference |.D. No: T1-68-002 Pyrometer 1.D. No: 68-P6 Units: °F
Point No. Target Temp. | Reference Temp. § Indicated Termp. Temp. Difference Specification®
1 Ambient 68 89 -1.3 +2°F

* Based on ALT 01t

is pitot assembly in good repair? @ Yes() No {f no, explain:

"S" Pitot

Dimensions Dimensions Specifications Within Spec?
ol= 1 o2= 1 <=10 ° Yes
Bl= 0 g2= 1 <=5° Yes
y= 0 b= 1 None N/A
A= 0.687 None N/A
Dt= 0,250 0.1875"<=Dt<=0.375" Yes
Calculations Specifications Within Spec?
Al2=Pa=Pb= 0.344 inches None NIA
Pa/Dt=Phb/Di= 1.374 inches 1.05<P/Dt<1.5 Yes
z=Asiny = 0.000 inches <=(.125" Yes
w=Asihg= 0.012 inches <=0.03125" Yes
Pitot Cp= 0.84 according to 40 CFR 60 section 10.1

Standard Pitot

Measurement Specification Calculation] Within Spec?
Tube O.D. Nane
Static Hole I.D. within 10% of {0.1*0.D.)
Tip to Static >=6*0.D,
Static to Bend >=§*0.D,
Pitot Cp=
Calibrated by: Bill Dimitroff Date:  1/11/2021

@
CD5002G-Pitot Jan 2018 ?“':ie— -., Qé;{

Copyright ® 2018 Clean Alr Englneering inc. -

PN



Meter Box Full Test Calibration

Meter Box No: 68-4
Date of Calibration: 10/09/20 Meter Box Y,:  1.0004
Calibration Conducted by: Bill Dimitroff Meter Box AH@:  1.8754
Barometer ID; 58-1
Barometric Pressure: 29.11
Standard Meter Meter Box Gas Std. Meter Meter Box Time | Calibration
Gas Volume (fts) Volume (ft’) Temperature (°F) Temperature (°F) | (min.) Results
Vds Vd Ti Tos Tds Ti Tu Td

Q AH | AP | Yy Initial Final Net Initial Final Net in Qut | Avg. In Out | Avg. ® Ya | AH@

0.380 ] 0.50 [-0.20| 1.0000| 91.000 102.600 11.000 21.810 32.940 11,130 589.0 | 9.0 | 69.00 1 800 74.5 77.25 | 2813 | 1.0020 | 1.8763

0.3791 0.50 |-0.20% 1.0000 | 102.000 | 114.000 12.000 32.940 45.080 12,150 59.0 { 69.0 1 69.00 [ 80.0 75.0 77.50 | 30,72 | 1.0018 | 1.8778

0.660 7 1.50 {-0.40] 5.0000) 20.000 30.000 10.000 51.170 61.320 10,150 69.0 | 69.0 | 6900} 835 76.0 79.75 | 14,70 | 1.0004 | 1.8545

0.661) 1.50 }-0.40) 1.0000) 30.000 55.000 25.000 61.320 86.720 25.400 69.0 | 680 168.00; 845 76.0 80.25 | 36.73 ] 1.0004 | 1.8528

0.9231 300 |-0.50) 1.c000| 67.000 80.000 13.000 98.820 112,170 13.250 69,0 | 69.0 { 69.00] 880 77.5 82,75 | 13.87 | 0.9975 | 1.8826

0.821] 300 |-0.80] 1.0000{ 80.000 103.000 23.600 112,170 | 135.560 23,390 89.0 | 695.0 | 69.00} 88.0 78.0 B3.00 | 2423 | 1.0002 | 1.8983

Averages{ 1.00039} 1.87541

Nomenclature Equations

Vacuum Gauge
P - .
o Fownasiimy ¥, =(r,) e | Lot460 4 B +AP/13.6 ey | gty
AH  Orifice Pressure differential (in. H;0) ¢y | T, +460 | P, + AH/13.6 50 | 50
AP Inlet Pressure Differential {in. H,O) 10.0 10.0
Vv, Gas Meter Volume - Dry (/%) E: 15.0 15.0
Vg Standard Meter Volume - Dry (f) A.H@ = (0-03 1 9)(AH) (Td, + 460)@ 20.0 ZM
Te Average Meter Box Temperature °F} Pb (T; +460) (Va's)aiis) 250 25.0
T, Outlet Meter Box Temperature CF)
Ty Average Standard Meter Temperature (°F) o= 17'64(Vds )(P:s)
Ys  Meter Correction Factor (unitless), Y;$Y,,+0.02 (T e 460 )( )]

Ys Standard Meter Correction Factor (unitiess)

AH@ Orifice Pressure Differential giving 0.75 ¢fm
of air at 68°F and 29.92 in. Hg (in. H,0)
AH@; S AH@,y20.2

@  Duration of Run {minutes)

Cle(;@iAir

ENGINEERING

CDS005CMator Full, Apel 200Me.
Capyright © Z004 Clean Alr Efalneoring fnc,



Meter Box - Pyrometer Calibration Sheet

Meter Box No: 68-4 Office; Qffice
Calibrated by: Bill Dimitroff Client; NA
Date: 10/9/20 Job No: NA
Temperature Scale Used: Fahrenheit Type of Calibration: Full-Test
Calibration Pyrometer Reading
Reference for each Channel
Settings (°F)
(°F) 1 2 3 4 5 6 7
Stack Probe Fiter | Imp Out Aux DGM In | DGM Out

50 50 50 50 50 50 50 50

100 100 100 100 100 100 100 100

150 150 150 150 150 150 150 150

200 200 | 200 (| 200 | B

250 250 251 250

300 300 301 300

350 350 351 350

400 400 401 400

450 450 451 450

500 500 501 500

550 550 551 550

800 600 601 600

Tolerance = £2°F difference from reference sefting.

Calibration Reference Information

Reference Used:

Digimite C51021

Calibrated By:

Clean Air Knoxville

Calibration Report No:

:51091-01072020A

Serial No:

Date Calibrated:

C51091

1/7/2020

CDSODSC-Meter Ful, April 20043
Copyright @ 2004 Clean Alf Engineering inc.

&

CleanAir

ENGINEERING




Meter Box Critical Orifice Post-Test Calibration Data

Project No. 14485 Meter No.  68-4 QOrifice  63-F Leak Checks
Location Office Meter Yd _ 1.0040 Orifice K 0.5814 Negative Pressure
No movement of manometerin Pass
Test Date 10/06/21 Meter AH@ 1.8754 Qrifice Cal. Date  01/06/21 one-minute
Operator Bill Dimitroff Full Test Cal. Date 10/09/20 Positive Pressure =
No movement of [] Pass
manometer in one-minute
Important: All feak checks must pass in
Barom. Press. (Py) 29.21 in. Hg order for calibration to be valid.
Meter Ambient Net Meter
Elapsed T, t i Net Run Avg Meter DGM Percent
Run Time Meter d\folume RTE TeTmp. i qnﬁ;ve éH V_a cu.:;:m Time -0 V;I:lr:nevf oF Temp. for Run 1 Calibration Variation -
(minutes) (def) Inlet Outlet amb (in. W.C.) 1 (in.Ha) || inutes) " Vm T (°F) Factor - Y, AY;
{oF) (DF) ( F) (dcf)
0.0 810.00 75 75
1 7.0 81533 75 75 71 1.85 19 7.0 533 75.0 1.0003 3.1%
14.0 82067 75 74 71 1.85 19 7.0 534 74.8 0.5980 -0.1%,
21.0 826.00 75 74 71 1.8% 19 70 533 74.5 0.9954 0.0%
Average Y, 0.9982
Calculations and Specifications Cal. Error -0.5%

K xP, x (T +460)x ¢

Y=
17.64 x ¥, x (B + ABY s 6 XN T, + 460
A¥ = *% L %100 Spec.: AY £ £2%
?" d
Cal Error =~ x 100 Spec.: Cal Error < £5%

d

CDS005B-Meter Poxt-CO, Fepruary 2004
Copyright @ 2004 Clean Alr Engineering, inc.

&

CleanAir

ENGINEERING




Total SP LLC _ |
Laboratery & Pharmacy Balances & Scales QALIBRATION REPORT

Service, Sales, Calibration & Repair

) o DATE OF SERVICE: August 2, 2021
22 Crest Drive Monongahelz PA 153063-1081

Phone (724) 8258872 or emiail- tg'gajgp_?zf“crmaﬁ cOm NEXT CALIBRATION DUE DATE: August 31, 2022
CLEAN AIR ENGINEERING, INC. Protedules:
ATTN: JUSTIN GIEL &3 Topioading balances > one kilogram capacity use procegure ASA,
110 TECHNOLOGY DRIVE 5.} Toploading halances <= one Kilogram capacity use procadure A4A.
PITTSBURGH PA 15275-1004 C.1 Analyticat balances yse calibration procedure ATA,

2. Mioro balences use procadurs A28,

Nr. | Manuf. Model Serial Nr. | Asset| Location | Cal. Weight! | Readability Pre-Service Post-Service Repeatability| Condifionor
L # Procedure +mg Reading Reading +mg Mot f Serviced
1 |A&D EK41501 | P1840030 ! 88-4 ; FIELD 4 kgl A 100 NOT SERVICED — IN FIELD | SC BXT]
. ; 100.0 /5 800.0 /1000.6 | 100.0/500.0/1060.0 ]
24 - . ! ! ‘
% Z A&D EK41061 | P18400371 | 88-5 | FIELD kgl A i 100 J 5G00.0 / 3999 .9 2000.0 / 4000.0 _ 100 i GOOD 8C EXT=

Notes: Condiion "good means that the umt et Total SF's and manufacturer’s wierances for repeatabiinn and readabilicy in the environment found wwess otherodse noted ~“TNT mesns internsl weight 15 wsed for
calibration. "EXT means extemal weight s used for calibration: “SC7 means unis 18 self v.;,it‘rqlmh. and 75 means urnd is calibrated Iy means of manvally seime the seltbratton potenuometer. Balinee calibeation
Dakanee rremal weights, if sny. are checked azamst wohmenn's s welins of TOTAL $PLLE. Testw c1,.k~u~ are cubibrtted snnuatly sgoinst the poman stendards of TOTAL 8P LLC SetNo. 4000011832, which have been eerilfiad by
Henry Troemner, LLC, hrough Cenificate No, 01142713 dated 1-FULY 2020 and expires 14-700 1. This Certification = dircetly fraceatle w the Mavonal Standards of the National Insutute

En

tandards and

Techme shyoush NIST Test No. 82227587211 Troecesniliny docurnens ave on Hke 1 e offices of E?OTM, 5P LLC amd are svaslable upon request, Calibnatons conmpby witn ANSINCST ¥ 540-1-1994, MEL-STD-15802 0 and
B0 spevificanons regarding calibrzuot servies and procedures.

T R o R A . August 3. 2021
Marian E Bma, Pres. Drare

¢ Indepenarnt Sevoice, Calibration. Repuair & Sales of Laboratory & Pharmacy Balances & Scales from New York fo Califoriie &
More than 35 vears of laboratory experience
¢ Thank vou for choosing Total 5P LLC, a woman owned companyv ¢ l
¢ NIST Traceable Weights Certification © Antistatic Products & Accessories U l
D-12




Total SP LLC ‘ | Certification:
Seedes Sales, Service, Calibration & Repair
- No: 21080301

gocicty for Quality {(ASQ)
k 15063-1081
N Date; August 3, 2021

alsp22aigmail.com

Lab & Pharmacy Balances &
Meimber American

22 Crest Drive Monong:

Phonc {724} 825-6872 or grnail; tot

EIN 47-2835493

Cerlification Date: August 3, 2021

CLEAN AIR ENGINEERING,
ATTN: JUSTIN GIEL
110 TECHNOLOGY DR Nex! Cerlification Due: August 30, 2022
PITTSBURGH PA 15275-1004
'Ill”l!!'lllll”lIi:lllllﬂl””l!l”llﬂi“ifil!lillllllll”
CERTIFICATION REPORT
SIN: . As Found Apparent Mass  As Left Apparent Mass Class 1 Uncertainty,
Nominal valye: vs 8.0 glem? vs 8.0 glem?® 1 my. + mq.
05-J06467-1 1000 g 1000.000 1000.000 2.5 5
WS Assumed Densities:
en Slainless: -
er‘hen llam;'slum 50 ;:191-%(()}3 ma Zé‘%g ,Z‘:;}l
erpr aluminum: 10- ]
Condifions: Temperature ,'25;;1 & Z‘ZC“'C"‘ \
tH 43 o

Masses i bold ftalics are out of NIST Class T tolerances and ware resiored fo NIST Class 1.
This cerlifies that the waighls designaled in this report have been comparad with tha primary standards of Tofal3P, LLC. T

. iy , . Troemnar Box No,
400901 [832, wr'uch hava been cerlified by Henry Troemner, LLC, through Gerlificate No. 01213051 deted 28-JUL-2021 and expl?es gg«JGLQZOZZ Thig
Certification Is directly traceable lo the Nallonal Standards of the National Institute of Standards and Technotogy through NIST Test No, 684}2898'71-1?

Complete traceability docurents are on file In the offices of TolalSP, LLC and are available for inspeclion upon request.

C er:rze

amue]l M. Predelka, President

for TotalSP, LLC.

-

Service, Calibration, Repair & Sales of Balances & Scales from New York to California for Over Forty Five Years

Thank you for choosing TotalSP, LLC, a Women-Owned Business!
0 NIST TRACEABLE WEIGHTS CERTIFICATION 9 ANTISTATIC PRODUCTS 0 MEMBER, AMERICAN SOCIETY FOR QUALITY




Airgas Specialty Gases
Airgas USA, LLC

11711 8. Alameda Street
Los Angeles, CA 90059

Abrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC
Part Number: X02ZNI99C15A08T3 Reference Number: 48-402101138-1
Cylinder Number:; CC13945 Cylinder Volume: 144 4 CF
Laboratory: 124 - Los Angeles (SAP) - CA Cylinder Pressure: 2015 PSIG
Analysis Date: May 04, 2021 Valve Outlet: 660

Lot Number: 48-402101138-1
Expiration Date: May 04, 2029

Product composition verified by direct comparison to calibration standards traceable to N.1.S.T. weights and/or N.LS.T.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Analytical
(Mole %) Uncertainty
NiTRIC OXIDE 285.0 PPM 285.4 PPM +- 2%
NITROGEN Balance
Total oxides of nitrogen 285.6 PPM For Reference Only

e . Slgnatureonfile
Approved for Release Page 1 of 48-402101138-1



Airgas Great Lakes region
Alrgas US4, LLC
1290 Combermere Dr,

’ Troy, MI 48083
company Airgas.com

an Adr Liqui

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Customer: CLEAN AIR

ENGINEERING
Part Number: EG3NI70E15A8DM2 Reference Number; 32-401158144-1
Cylinder Number: CC316220 Cylinder Volume: 152.0 CF
Laboratory: 112 - Troy-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
PGVP Number: B62018 Valve Qutlet: 590
Gas Code: C02,02,BALN Certification Date: Mar 26, 2018

Expiration Date: Mar 26, 2026

Certification performed in accordance with *EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
BOWR-12/521, using the assay procedures listed. Anafytical Methodology does not require correclion for analylical interference. This cylinder has a lotal 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
mole/moie basis ynless otherwise noted,

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Reguested Actuat Protocol Tota! Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 10.00 % 10.36 % G1 +-1% NIST Traceable 03/26/2018
OXYGEN 20.00 % 19.52 % G1 +- 1% NIST Traceable 03/26/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 08010629 K016293 13.94 % CARBON DIOXIDEMNITROGEN +-0.6% Jan 30, 2024
NTRM 090614-26 CC273759 22.53 % OXYGEN/NITROGEN +-0.4% Mar 08, 2019
ANALYTICAL EQUIPMENT
| Instrument/Make/Model Analytical Principle Last Multipoint Calibration
[ 02 Fs, SIEMENS OXYMAT 6 EIN 182 Paramagnetic Mar 01, 2018 |

Triad Data Avallable Upon Reguest

Signature on file
Approved for Release Page 1 of 32-401158144-1
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Instrumental O,/ CO, Data

Copghtn MR Cean A Exheadng I

TESTLOCATION: Ling *{ SVpcy PAGE | OF |
Cilent rut bbafe; TABUSTRIE S Project Number 144 By Fo 20 ;{—: (';/oo,
Pent | Capeeron  MI Unit Lzwe Fl R

Asset No. GS 4 } Fuel Type MAT, Gras Loak Check Passed M
Gas Cylinder iD No. Gas Concentration (Yedv) Explration Date
zero MIS 304 00y 004 _
0/C0 | ¢r 4048 3.932%/ 49347 3/36! 7,
5755, | e 3lhiit 19.539% ] 10,369 5436 /40
Pre-Test Calibration Response ‘
Calibration Percent O, Response Percent CO, Response
Zero VA, 0.0
High 9.5 0.4
Low a Ji? 49
Field Data
Run Method Percent Percent F Analyst Analysls
Number Number Q; CO, ° nalys Date Time
o | ermend 10,4 | 89 |ha | € dopg w1220
i CTM 013 M, 19 |1.24| E Do |iolel 16525
2 |prm-pld 08 | 84 9] & Noax  |tolalag] 2:1p
3 LIM -0V3 19.4 8.9 gl €. Dogic lolslye]id; 03
Post-Test Calibration Response
Calibration Percent O, Respanse Percent CO, Response
Zero 0.0 0.5
High 195 | 0%
Low q' % 5" O
Calculate Fo to verlfy results.
Acceptable ranges for Fo:
Ceal: Anthracite and Lignite  1.016-1,130 Gas: Natural 1.6800-1.838
Biluminous 1.083-1,230 Propane 1.434-1.586
Subbituminous (PRB) 1.086-1,176 Butane 1.405-1.563
Oil:  Distliiate 1.260-1.413 Wood 1,000-1.120
Resldual 1.210-1.370 Municl%a‘; Solid Waste 0.968-1.230
aa/ag CleanAir.
Date /# 15 Z?. / TR i
Too— o E-3




Impmger Weight Sheet

T “1Clant &mﬂ:ﬁar\ Unit Name f Lacation 54}“ cle. 217
{ ' Plant Cay‘leiw\,M 1 ‘:’Ob No. ["['-‘Igf Meathod C—r MU’ 13
' Balanae Calibration Chogk .

@alanca ID - g5 Raferonce Waight Mass {Obe, O

Refarenca Weight 1D [ T2N] %\JW'I«I Raference Walght Reading Levedd 1

Ghock must Ba pgffurmod oo pof doy. Ralaranca Yalght daxs musl ngros with Reference Walght Rai%—lng ta within £0.5 tj,

Rur No.. © Filter Type £J [ A £ (A Sample BoxNo. »—. g

Date [D[LUQ{ LatNo.  pJyA NA PH /A

Anai_ygl ,\ h.oﬂ}_ o Filter No. N M ‘\) ! A Rinse /4

Confents - Gross Welght {gm) | Tare Welght (gm)_|Net Weight.Galn (gm)
Impingert | |00, L D1 . 19,5 55%.% 53 2 ‘
tipinger2 | oo wa LDE WM 7.5 | LYo 1.9 | loaic 34—
impinger 3. | Nowne : 439,9 M3e.7 T Ipdte ’bi!!ﬂdﬂ
Impinger4 | Silta (zed 11403 | 72357 -7 |
implnger 5| | Total Welght (g
Impinger 6 . _ @3.7
Impinger 7.§ . , 09 )

RariMo, 4. ° FiterTyns M/ 4 LA gample Box No.~ {2 &

Date,” m{sf Y Lt )/ A WA P VA

Analyst ,j Lo " |FitterNo. ).s A/ A Rinse P A

1 Contenfs. R Grogs Welghl (gm]: | Tare Weight{(gr) . 'Net'ng'gblt,,G;in;_(g_m)‘

' lm;itngt_a};’j 190, L D1 {_oqu‘ Es2. 8 -7 ‘ |
mpinger2 | 160 1 |1 £70.3 LSO Sy QuIGehA
impinger3 | plovve Yy.q | YysT .5~ Date:Jo/s5721
imflnger 4 S Ve Cul it Sug ) 734 ﬂ s |

| Implnger § Total Weight tgm)

| tmpinger§ L O
Implnger-Z ' { 79. q\

RunMo. Y un ’3_, : Fltet Type  w) [ A M A Sample Box:No, 37,_ RS

bae  fo/sfal . et \JUA | WA P piA

Analyst J Com ' FiterNo, 42 ) & ~ / 2% Rinse V/A*

. ' .Contents Grogs Welght {gm) [ Tare Woelghl (gm). | Net Weight Gala (gm)
Implnger 1 D1 o2. 4 Li2.0 (0.4
Impinger 2 P (50 .94 o4 7.5 2.4 QVGEC
impinger 3 O Nene Y yi.9 1_‘%‘ 39.9 2,0 Date !n},df)/l .
mpinger4 | Sy (e (2ol MS .S _17Y0.3> 1S ,

" Impinger & ‘ ‘ ) Total Waight (gm)
Implnger & ' . (25'~ %
impinger 7 : o . ‘(:\ \,,D

\?— p
aAQs ( 7
o . CleanAir

S0 S A AL, Mg 101
c..g.mru 1A et M Cogreviey. he




impinger Weight Sheet

Love |

Client ¢ avdvan

Unlt Name {

Location

Shick 14

[Job No. |y YES™

method CTM-—O (3

Plant Cwle'fonj ML

Balance Cailbratlon Chack

Salance |0 j,,?-"%’ Refarance Walght Mass L&D O
Rolorence Waight 1D B -JO LbYHG7-( Raference Welght Reading (S0 lq™

Chack must 53 porformad trte pi? iy,

Rolaronce Weight jlass musl sges with Rafargnca Waelght RedInG lo wilhin 40.5 7.

DSOS MAY s [ by, AapaeL 30000
Cappigd 0 P Liess s Eaprasyy e

an’No.. K Filter Type [y N/ A Sample:-BoxNo, . _V_M (g
bale _lofs [af Lo W/A Mia__ M WA
Analysl L.Ort& Filter No. A W LA Rinse N A
Contents Gross Welght{gm) | Tare Welght {gm) {Net Waight Gain {omy
kopingerd | T R4 4 Ga.s 4.9 ‘
pinger2 | -y 576G | $70.3 5.8 anac (7
mpinger3 | Mene, Yydae | MYy A-D |Dite_tofybd
mpinger 4 | S (xa Crel Y- B e R A .
fmpinger & Total Welght (gn)
Implnger 6 3.9
implager 7 (8 o hz)\
R
RuriNo.: Filter Type: Samplo:Box Nov .
Date . Lat No.- pH .
[Analyst FifterNo: “|Rinss
Contents . - Gioss Welght (gmj | 'Ta.l;e_fWe'iE_h_l-‘(gm_)' : 5?91*W§i'§htﬁ_aln;(qm).

- impinger. 1. | '

-‘ Impinger 2 | QAas
Impiriger 3 D'até
Implnger 4
implnger & Total Welght (gm)
Impinger § |
Impingeri - -

{Runtto: Fliter Type- Sample Hox:No.

Date.’ Lol No. pH
Analyst Filter No, Rinse
.Contents Gross Weight (gmj | Tdre Welght (gni) {Nef Welght Gain (gm)
impinger 1 ‘
_Implnger 2 QAQC
Impinger 3 Date
Impinger 4
impinger 5 Totat Walghit {gm})
| Impinger 6
Impinger 7
amac___ .
oate CleanAir

ofs13,



TEST LOCATION: [ Sulfuric Acid Mist _Tésting ‘ METHOD: CTM-013 Mod. PAGE l QOF [
FIELD DATA SHEET
l’ D@@{mbar}

T

; S in] (g i
Yy, B Ede)/om Soanl
Ll E : .‘ : e I ‘. ,.H-_ '7
e 2 Aaayyhrs. - - -
C_ 1) R A RS TnY 113 19, [3.g
- S 29707 [0 el 1S [ip® 1173 Tze 19y 147 1.4
N LG8y 16947 TUg) | Tl 1], ﬂulk 4 130 g 11
- 8o 4av 8 16l [use | TINTOIL 114 T4 190 1 9u 133 [ihg 1%y
K 4T LN L) L wopl Cer 24 1198 16a | 9 I K 1 3.6 199 (£2
AR KA ERGEPN K N An AR 519¢ 19 1ag 1t _-
Ry Alve T 398,467 Ceyloma CETIINTINVTR 185 1a¢ 197 | X [¢ e [Ty
4 sl d U TS e T T, L gl (a0 Tfod 1 47 | 20 [9% 187 | ag:
©s Dluc] YY) Wlvyal Y i 1 n T 18e 1oy ] % | 2o 1 Q (W)
So | 1ot 900 18 1T Lo 1 3 31128 T i) 1ioy | 2d 19.9 T&p
SO 1/ TQMSt 30¢ 9; Y vt Yol O G T g% il | waa |20 [ 9E L9 &
Tt b [ L TOAST o483 1T Tupel Syl 7261 O [ 1R 00 | S0 137 14
\ e | ' | |

PSS T >

2y
i}
o
.'? 3
14
i
b /i
e
i;%‘
f2

" Sum of squie santss arcle col racketed units on data sheet.

Clei‘%Ai:: |

. ' ENEINEERING
Qa/Qc ’
FOSCTMO Modilled CCMxhex, Dectrmber 2006 .
Copyighc & 2000 Clemt A Engl Ine- Date ‘ . .




TEST LOCATION: Q2 Sulfuric Acid Mist Testing METHOD: CTM.013Mod. PAGE __| OF _ |

UNIT: _ElfQqq )y RUN:_ ) [ELD

ClHt _ Projeeaes: 141
it CTIVARA
1u&.\w v
AT RS
27,17 18R luag [ Eug 1L 12D 1IKST 201 9) | .0
DILHY Rluar | Sl 081 196 ,2{ 2 | )0
230 -9Y Eluat! L0 lf | Nkl 231 23 1 1.0
S 22381 (SR uagl L9 1 120 [ F 1%_&“ )2 7 3.0
< ’7_)114;%? A lugl Lol vLl e [ 7Yl ¢ 7y | 10
ﬂ D 20650 109 TMas 1 CO VD [2) [ 1G] 26 1 72 .0
kY D49 4G [ I90 Tuod [ 249 11071 130 J1GR 1D 1 H% | 2.0
s %3y %ﬂ WIRYTEEN ARG IR 1) 231 34
Ue_ 2332 q Junol Sl 1281 OS5 1y [ ) Sy Lo 3.8 |
5 AT IR IR RN N2y A R E
N Y600 1 S5PZi Uy SNl XL O 188 1 29 1 IR %,n
l a 1 R7.RR0 18010 Sa [T DETRET 9 [ Jw [ S0
bans ! LX) 2 /i :
g j&\,g‘*\@_g{;- Gy :
Sum of squ%rem%“.-" i bracketed unifs on data sheet .
: ‘ ' CleanAir.
FOSETMOLY, Moed_CCMiey, B - M%
Copyrigt 2 200 Chaas Ale Ewnr:m::;";:m Date : ]

‘—‘-_‘%‘__ I - . - . .. E'- ?



TEST LOCATION:

UNIT: E“ﬁﬁﬁ 23:

S

Sulfuric Acid Mist Testing

AR

RUN:

4

AR Y § ¢

Date

(/g [}

FIE

ol

At

LD DATA

SHEET

Catiens

- METHOD: cTM-013 Mod. PAGE l OF t

FORCTMDI Modifed_ECM e, Dacomber 2006
s Clerr Alr Engh Ine:

et

E-8

QA{:’EQC_ﬂ
Dai _WCH

ENGINEERING

(i T4 t 2 .
| & 1 Lf L eeql i TS [\ Ty T AT 22 13.d 99 (6] 1
\C 24 & 168 Twol [ I\ Oy 11T 24 | ol 9.9 ﬁ{%_
40 28,48 1 ¢ WO ST E76 ] B IER] Yol 77 X0 199 |
| Qb 7533y qiuoll Sl o 2e Ligal €91 727 1320 1 991 )
EAERN Ly RlUno (K1 11246 1 1722 [ 4] ) 1 30 149 | 5%
RN IoAkdENE IR %. ] 217 L Yyl 901 3] 991 S
iy il 2000 1XPg Yol (DY 9 1990 Ru.l 29 | %o | §-¢ 155
4s », T U |t 13 vy L N et 23 1 34199 5(4_
£0 26). K0 TS8R Al Sugl Tu | 179 | 19F %L_L KL g 198 10)
L 26436 [TV Mt CCJ1 O] (93 1 (44 Yy {S 34 1 9.7
N L0 66 6y TR MM ST BTN 1190 | ¢y a1 9.
' s i (. gr ‘qu}gr\ Bog i o
L Sy N SE‘QJ.' Al 2 P o @ .
" Sum of sq ircle co bracketed units on data sheet. .
: ' CleanAir.



TEST LOCATION: Q’\‘ﬁbl( Sulfuric Acid Mist Teéting " METHOQD: cTM-013 Mod. PAGE f OF {
UNIT: E HQQQ]S RUN: R FIELD DATA SHEET :
OIS S OER0n O e SEE CoatoT Tt |

R e

éﬁw; Adii>

Cight  (ry/offien . |FTOIECENSE: ﬁl LY
Plant; | pate o / &)
e 4 [ 7 i

)
i Hel [mbar]

s
N i
Pt )

> .
il e T PDYl DOCT1ePI 9 | I8
ot 1 CEY 1 DY
Yao | CEI1 1
390 3T O 521 194
e | EC8 T O] 174 1 19C

Hap | &6 1 1o (241 (9L |
Yodi o L1261 ¢ | 138

£Z
9
fe)
20
T e T %
Yy H :
el T T I L IR ég*%ﬁ
T

3

=
e

o
P 1
N
=

g tand S
R

[

~J
b ¢
i

\

D (OIS

o
@

E.Jw

£
<
R

991 &L PO 17201 186
1 ML Syt OYl DCT e

e e boghe | [ Y2003 [y Sy e () e

e r—"[ lj'l.; 3
PABIADNES S
""‘-.____AH

oy
iﬁ;

~J
i
QNW
- 4'

z *w::éym;:r «Ji ST ! = PR EmESie T B e T I :
%ﬁzﬂ' A A e b N ! 3 T : B W B ;Qi?éqﬂ:' Seits
" Sum of sqil f ir bracketed units on data sheet.

CleanAir.
FDSETHN, Modfisd_SCMstix, Decoroor 008 - QAQC /ﬂ | ENGIMNEER!HN

Copyright 2008 Clean A Engineoriog, Inc : Date ! a Wi { / J. {
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TEST LOCATION:

—y

UNIT: _ EUR{G0I4

VELOCITY DETERMINATION

.%A_a%‘/\

FIELD DATA SHEET

PAGE | OF |

ant
- s : L Amb. Temp. (° : Poar | 3= W3 fin[-Hg] [mbar]
Chent ] o7l ProjectNo. |y § € Cross-Section of Test Location TPot Cp ; _(g @;_? ¢ P:ob]el.-ENo. Tl\gnfq.\_ ‘
Plant _"( ﬂff&_\f&__" Date |y / U4 iﬁ_ Dugt Diameters from Disturbance oo o
Meter Operator = © " \1{\\]1 lo /O /Y Downstrean 7lﬂA Upstream W . X
Probe Operatar ]ﬂﬂ‘"!i il {7‘;& [uP] Q First point all the WU@V [ou _ [Portlen.in) ° M|,
Source of Moisture and Molecular Weight Data Gas Flow [In] [Put]) of page .
T Duct Dimensions (in.) DL
Run | ALT-011 Ck. 2| or NA C1 |Run ALT-011 Ck. O] or NA D jRun G clonic [ALT-011 Ck: O] orNA Ol jRun T JALToni ok Oforna O
start Time [LAQ [StopTime (u* Y [Start Time Stop Time Start Time Stop Time ~ |Start Time Stop Time
Static Press. {in. F;0) « ., YO ¥ [staticPress. (in. H,0) =~ Static Press. (in. H,0) Static Press. (in. H;0)
Post-TestLeak Check:  Pass L}Fail [0 |Post-TestLeak Ch&Ck:  Pass [, Fail ‘[1  [Post-Testleak Check: -~ Pass [1 Fail [l {PostTestLeakCheck: - Pass-O0 Fal .0
Post-Test Pitot Check: GoodZ} Bad [0 |Post-TestFitot Check: - Good [ -Bad O JPost-TestPitot Check:.. GoodJ Bad [ [Post-Test Pitot Check:- - Good [ Bad O
Traverse ?;?nc;c V&E:étv ' Traverse _?et?nc;c Vﬁ?::iw' S Traverse W L fraverse _?;an.lc: Vﬁt):éty o
Point T, AP Notes Point T, AP ‘Notes - '.Point'-j AN ’ Ade Notes -Point - 1__1-,,;" Ap_Afwlf, Notes
Number | ¢*F) | (in.H,0) Number {° (*F) (in.H,0) | Number 3 7(R) ¥ in. A@ | f Number. (oF):z (in.H,0) t&?
AN CRINYY] AN TN NN 2~ O 19
IRYES MR SEES O FW R AN, SR 2ot
) CIvay NERE RSN [ 30 1O 7l.0] | 8
-y A 1Y DN v Tl K U R k1 I 13
[ ~S 100 1 8aL -8 0.0 Siatl § sl 19
1 Th [ LRE [Q.4C N0 0 SKUT O, AR Ll 1o
(=71 REIQALT J 321 SeR0.du 21 o O 208 [ O
L -§ %’ Q. Q% BEEAERON rioL | ¥ 1o 19
{ -4 po.ay -9 L Q0.8 ) 1 (AN
L -lol Y1340 AN t:‘gg .03 el o |\ o|.oL] 3
Lol 7700y NEEY AN T8 TN Julao 1 o
‘ “f}(fb'] 0.8 NS SR L A O 2 N Q
5 w~ A S
Total ) ' WML ) .
" Sum of square roots. Circle cazeg) #s°on data sheet. .
R QAIGE ( NIST Thermocouple Serial Number: g lse““a Er! ﬁ {E ‘
Copyioht 2004 Crcam Alr Englnecng, Inc, Date

E-

w0




TEST LOCATION: Clow VELOCITY DETERMINATION ~ PAGE_J OF ya
un: BUudaog Y | " FIELD DATA SHEET

. . o i Amb. Temp. (°F) Pror | 22X [ingdHY fmbar]
Cient (o cqdfem Project No. [y § {~ Cross-Section of Test Location: 1 lhietce ' Protl rD.No. .17 @)
Plant [ br[%n P Date (1 /) l { Duct Diameters from Blgfurbance ' ]
Meter Operator _'_ \_L L a Downstream - 9 Upstream i d
Probe Operator A{ ﬁ‘} " l(,;o uP] ) First point all th% n) [Ouf] ﬁDon Len. (i'n_)v.q é
Source of Moisture and Molecular Weight-Data Gas Flow [in] {Out)/ of page .

' Duct Dimensions (in.) [PKi
Run ) ALT-011 Ck. L[ or NA 2 [Run ALT-011 Ck. 0] or NA i [Ran ? ALT-011 Ck, O] or NA OO Run ALT-011 Ck. 3] oria O
. |Start Time ({*UL{ Stop Time © |start Time Stop Time / Start Time ™ ULl Stop Time Start Time Stop M

Static Press. (in. Ho0) -f(\ LO L’ Static Press. {in. H,0} ~ / Static Press. (in. H,O) Static Press. {in. Hz_OM
Post-TestLeak Check:  Pass (XYFail [J [Post-TestLeak Checis~Pass [ ‘Fail - O] _|Post-TestLeak Check: - _Pass [} Fail ‘[0 [|PostTestleakCnéoc ~ Pass O Fail O

Post-Test Pitot Check:  Good |2 - Bad' (1 [Post-Test Pitot Chéck:. - Goodﬁ ‘Bad [1_[Post-Test Pifot Check: . GoodfF) Bad .1 Post-Teswrt’ tCheck: ~ Good O -Bad OI

e o [ | el [ [ ] [ [ |

Point T, AP ~ Notes Paint - oT, AP 'Notes T - -Point" 1 T ap Notes _"'Pom_tj ST, AP Notes
Number | CF) ! (in.H,0) Number |.* ¢F) | gnhH,0) | C . | Number) {Fy | (inH,0) | Number | (F) i (in.H,0).

=1 1891 13 ay SRECTREEM b ' )]

[T A A ES | ]

-4 N Y

L

Oc?’(
yo
=9

L
%
2
S

{

L.~

{

§
{8y

\- 23 ). Al e TR Ty ) -
(=3 Qi N ENTEERY ~ -G
A K 1 Gr_)yf BRI N/ -l
-7 an U.q 2] S8 nef ~ )
1-9 ?ﬁ: Q.48 JE] 50| b.om -2 -9
1-4 d.0y &4 Sl 04% -9 1“4
1o S?f A0l o) 5@ 0. 1 -l T
L7\ Szz Dap At TR DY L -u Ml
-l (Pl n.dy S 4 -1y

1
[
—

Total : { L{_K?n R ) i ‘ i
Average P(‘% .1;\ T . . _

" Sum of square roots. Clrc[e col brac M data sheet.

QAQC % NIST Thermocouple Serial Number: ( IeanA}t:
FOS002Velocity xiax, Cctaber 206 Date ' ENGINEERING
Copyright © 2004 Gicn Alr Engincering, inc, n Vi [4‘6 ![ . . .

P . E-1



TEST LOCATION: oy VELOCITY DETERMINATION _, PAGE __l! OF /_

UNIT: £ U AP 99 N FIELD DATA SHEET .y
N o ' L Amb. Temp. (°F) Prar | fﬁ Hgf fmbar]
. [Crient ,L@& PrajectNo. IGU QL ] Cross-Section of Tt focation PiotCp . Q.8 Y Probe LD No. 9=/ {3
. {Piant ‘. W - Date 7 f_“j\ _ Duct Diameters from Disturbance ‘

Meter Operator STl ,%:r B T l Downstream 7 O Upstream 1 ‘__Z

Probe Operator {-q }\)a“ e, @{UP] First pounft all the way fn}/ [Oul  [PortlLen.(n) L7/

Source of Moisture and Molecular Weight Data Gas Flow-[In} {QﬁE of page i

Duct Dimension% | J q

Run % ALT-011 CK. CA] or NA L3 [Run ALT-011 Gl EHorNa O Run -ék Y [ALT-011 Ck B or NA Tl [Run ALT-011 Ck. L1 LarKA O

StartTime ¥y, [StopTime P ()  [start Time Stop e Start Time (| |SlopTime Ja<qa [Start Time Stop Time

Static Press. th. B¥0)  —y BTV ! Static Press. {(in. H,0¥" Staflc Press. (in..H;0) - ,o,fr Static Press, (in. H,0) "

Post-TestLeak Check:  Pa¥s ], Fail L1 |PostTestleak@hecic Pass Cl Fail [ ' |Post-Testieak Check: . Pass |/ Fail ‘00 |Post-TestLeak Cheek- Pass 01 Fail O

Post-Test Pitot Check: Good Z1- Bad {1 |Post-Test Pitot Check: Good [l -Bad 01 |Post-Test Pitot Check: .~ Good j& Bad. O _[PostTestPelCheck: _ Good O Bad O

Traverse Stack 3 Velocity : .Travérsé --Stack | Velocity | . Tra\}éFS'é Stack .Velocnty_ o ; Tréveréé ‘Stack - ,Veiocity_

) Temp. Head : SSE 1 Temp.'] Head ! g TAYEISE D Temp, - F  Head . CIS€ 1 Temp. Head
Paint T, AP Notes - | Point - T, | aP Notes . |- Point™. |~ ) ap Notes_ T l'Pomt 1T 1 ap Notes

Number CF) (in.H,0) ‘Number |- °F) (i0.H,0) . . f Number. | - (°F) _ﬁh.HZO). _ ) Number | CF). (in.H,0).

) ggl Q.0 -1 [CRu (ol PERETIREY -1 TR
BRI V[ SHl A 03 SUEVANKYY -1 | Sy
ERUECRN TN =41 082 Aoy ARCAYEVEYY 11503 Qm
|-y ﬁi\ AU - 1O .Y Y e (’J-z\}ru LB RCRIEND

) ’S'_g\uj A.AY ~THER Y Qg -1 CPin.ay -¢ “(‘%{ Q.4
o WS CHEWS L (S84 [~ Y -1 SR 04r L1 Sulagy
\% VML RS -~ 1 $Y3 [ Ay R IRY CHINNS | COR] day
= SN IR -9 133 1 0L -1 B2 1.a4 "¢ | SEAl el

0 1 SYRI Q.04 -9 1<R1 AN -9 | CRU(Q.04 -4 | ¢@1| ool
[~ Sﬂ_ S -y Iy O e “ts | SO 1O “In | L1 | Quaf

10 8% [a.03 -n | SEs1Q.gl EN RS ERTY Lon | 010 Qal
[~ \\Fl LN Bo3 | -1y (“1%; Qb -] S 0. RN EGT N
Total ) 19 .

Average , 47 ,

" Sum of square roots. Circle et b ifs on data sheet.
NIST Thermocouple Serial Number:
FOS002-Valozity xisx. Oclchar 2016 QAIQC—M_' p

-
ENGINEERING
Copyrigm © 2064 Cioan A Engineerng, Inc, . Date lk l! ! ! \



TEST LOCATION: 5%!( VELOCITY DETERMINATION | PAGE _L oF {
UNIT:  F (fdng 79 FIELD DATA SHEET

e - Amb. Temp. °F)} | Por | [9, [ Figl [mbar]
Giont Toperde o FrofeeiNio. WU g " Cross-Section of T est;..ocguonj St P .( ) 01“] y P:;bE_ Ly l'ffs./g,!;.)f -
Pant (e Ard.  fa Date (/e /T Duct Diameters from Diturbance - T
MeterOperator N V_1}1a M : T Downstream - 7ﬂ P Upstream { /. /
Probe Operator AT ng& : @{UP] l O First point ail the wax finY [Ouf]  [Portlen. (n§™ K¢,
Source of Moisture and Molecular Weight Data . Gas Flow [In] [@lsf of page
‘ . Duct Dimensions {in.} 7 éqv
Run Y ALT-011 Ck. yfl,| or NA O {Run ALT-011 Ck. T | ornA L [Run ¢ laronice [or NA O [Run ALT-011 Ck. (] orNA T
Start Time  1)° 3 IStop Time 1% C L4 [Start Time Stop Time~" Start Time 2" % [Stop Time 7 {2 {¥ [Start Time Stop Time -
Static Press. {in. H,0) ~A QF = |[StaticPress. (in, H0) © Static Press, (in-H0) - ~ (. @ ~ |[Static Press. (in. H,0) -
Post-Test Leak Check: Pass fzf"Fail 0 Post-Test Leak Chgc,;k./ Pass T] Fall : O3 ./|Post-Test Leak Check: - - Passéaf?ail ‘[3J - '|Post-Test Leak Check: __~fass-[0 Fail [
Post-Test Pitot Check: Goc}dlﬁr Bad [0 [Post-Test Pito't}{@ck:.- Good [ -Bad {1 '{Post-Test Pitot Check: . -~ Good}d - Bad [1 - Post-Test'PM Good L] Bad [
Traverse ?;?ncg Vslec;cgy . Traverse ?etf:; .Vﬁ[::;ty o - Tra\‘n‘aF;e:_ : _?;?nc: [ .-'-Yﬁt’ac:iwﬁ . ‘Tr'aw_e_rs-e ?;?nc; , _Yﬁl;:éty{ ‘
Paint T, AP Notes Point 1 7| AR Notes |- Point -] T AP . Notes -Point g AP Notes .
Number °F) (in.H,0) ‘Number " (°F) (in.H,0) | . : ,‘NLt.mber‘ . CF) - “n.H,0) : Number ,'(°_F) f (inH0). |-
|- | ?%8 [ 1-1 1884 d.m -1 (:%A 0.3 Q-I 5_&4 A0Y
B EEY AR f-) 1 VBl oay ] ~{ YY1 O, qul <11 S8vjoqay
[ SR8 .0l -2 | §8¢] o R UAYTEIRYS 3 53] oy
“u | §@ul o5y ~y | S8y dau iRy A IR ] SR oM
~C 1 osou 19 o 51 SE3 1 3.6v ~T 1 Cfuld.ay ~¢f $R3 Q.o
b | §$Rul .oy - 30,04 ~1 | {&ul DaY 4l 831 .48
ENVEEY HERY -1 SR3 o =51 593 aal @ Y ST
el Stulaow -¢ | S8\ A.8§ SRR WY 21 SR nay
-q | D.0M -4 1 0.2y -q | U0 a0y -4l SOV oy
SNEYEEXY “la] L¥)] Q.o iy %Z D0 “in] Sl 033
SHECIERES “nl 5] 8.0% -1y | CRUT O ~1 £771 nou
-0 | 5.y AN RS ETE -1\ Rl 023 N 79[ 003
Total ' 114 W A 7 T
Average ' Skz.ﬁhzh(\, ) S B

N Sum of sguare roots, Circle on data sheet.

QAaC é; fK NIST Thermocouple Serial Number;

FOS002-Veletiyxtax, Ocichet 2016 EuGINEERING
Copyight 2004 Clean Al Englrotsing, Inc. Date ih ’ g / ll
E-13




Sulfate Analysis Laboratory Data

Barium / Thorin Titration

Page { of

1

Client oy snbzehs ZULUSTATES

Project Number 144 85

Analyst

€, Dou

Plant 0 wpeeron M.

Unit

Leye ®l STACK

Date

ig (4121

Titrant Standardization

(Normality H,S0, Standard) % (ml H,S0, Standard)

Normality of Titrant (N) = (ol TiranD)
0, 0% X 19 .
N= =1 0910
5 .
ivipinger LD L Trial
Lopp_Pipse 19 0 Yo 9. 50 05y
AUbLT 20 2.30 | 2,30 2,30
R Cowb. by 20 0.80 | 0.fq 0,86
23 Comb Jabkgs] 194 20 060 | 06 0 40
R 3 gib Rupse log 0 9. 90 0. 85" 0.439
19 Lo 200 | 200 20.0
29 Ly V.08 | 008 0. 04
wqjq%ﬁl o
oo 7502 Chm  Eopmc Date .
CleanAir

ENGENEERING






Guardian Industries, LLC CleanAir Project No. 14485
Carleton, Michigan Revision 0, Final Report
Report on Compliance Testing

APPENDIX F: FIELD DATA PRINTOUTS






USEPA Method 3 Laboratory Data

Test Method: USEPA Method 2
Location: £E00079 Stack Analyte: Velocity & Flow Rate
Client: Guardian Industries, LLC
Project No: 14485
Method: EPA Methed 3A
Fuel Type: Nalural Gas Analyst:
F, for Fuel: 1610 1.836 Analyst Emp No:

Run o o P'erc.ent

Number  Trial Percent CO, 0,+C0, Percent O, PercentN, Weight o Method of Analysis: CEM
3 1
2
3
Avg.
CEM or Qther Av ' 81.00000 [7] Fo value within expected range.
Run Percent
Number  Trial PercentCO, 0,+C0O, Percent O, PercentN, Weight Fo tethod of Analysis: CEM
4 1
2
3
Avg.
CEM or Other Avg)] 850000 ] 8070000 20.79200  1.18824 [ Fovalue within expected range.
Run Percent s
Number  Trial  Percent CC, 0,+C0, Percent O, Percent N; Fo Method of Analysis: CEM
5 i
2
3
Avg.
CEM or Other Avg] 800000 | 80.70000 29.84000 117976 [ Fovalue vithin expected range. B
Run Dry Mol. '
Number Trial  PercentCQ, Percent O, PercentN, Weight Fo Method of Analysis:
1
2
3
Avg.

cemoromerag ] [ 3 Foae vt e s

102621 112206
aea
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Location: EU0I079 Stack

Test Run:

3

Client. Guardian Industries, LLC
14485
90.76258

Project No:
Source Area (ft’):
Meter Qperator:
Probe Operator:
Test Date:

Start Time:

Stop Time:

Leak Rate Before:
Leak Rate After:

Traverse
Paint

10/05/21

10:00
N/A
N/A

Run Time
6.0 minfread

09.45

cfm
cfm

Pitot
AP,

Finat

24 poinis sampled

QC-Check: Field Averages

Prepared by Clean Alr Engineeding Propristary Software

55 ISOKINETIC Version 2000- 31

Copynight & 2006 Clear Alr Engineasing fnc.

Field Data Printout

Metered

{dch

Bar. Press. {in. Hg):
Static P.|-0.85

Test Method:
Analyte:

2840
:

O, (dry volume %): 11.10
CO, {dry volume %): 7.90
N,+CO {dry volume %). 81.00

Dry Gas Meter
Trn-in
h)

Tm-nul

il

USEPA Method 2

Velocity & Flow

Nozzle ID No:
Nozzle Diameter {D,):

Probe |D No;
Pitot C,;:
Pitot Leak Check:

Meter Box ID. No;
Meter AH@:
Meter Y.

VAP,
(calculated)

(in. H:0)

Volume
(calculated)
()

0.20
0.20
0.17
0.20
.20
0.22
0.22
0.20
0.20
0.17
0.17
017
0.17
G147
0.17
0.20
0.20
G.20
0.20
0.22
0.20
0.20
0.20
0.20

Rate
INiA
NIA
TP-168-3
0.840

pass [_] Fail

NA

Isokinetics
(calculated)
(%)

il o.te514

] 581.5169 I

Avg. 0K [J Avg. 0K [] Avg. 0K

Avg. OK

] Avg. oK

w2521 11206
@



Location: EUQQ0O79 Stack
Test Run: 4
Client: Guardian Industries, LLC
Project No: 14485
Source Area (t): 90.76258
Meter Operator:
Probe Operator: A, Pallone
Test Date: |10/05/21
Start Time: |11:37
Stop Fime: :11:54
Leak Rate Befare: |N/A cfen |N/A
Leak Rate After: [N/A cim  IN/A
Traverse Run Time Pitot Sampie
Paint 5.0 miniread AP, AH
: : {in. Hy0) | {in. H,0)
101 0.03
1-02 0.03
1-03 0.04
1-04 0.04
1-05 0.04
1-08 0.04
1-07 0.04
1-08 0.04
1-08 0.04
1-10 .03
1-114 0.03
112 0.03
2-01 0.03
2-02 0.04
203 0.04
2-04 0.04
2-05 0.04
206 6.04
2-07 0.05
2-08 0.05
2-09 0.04
2-10 0.04
2-14 0.03
2-12 0.03
Finat
24 points sampled Sq.RLAP
QE-Check: Fleld Averages

Prepared by Clean Ar Enginsening Proprietary Software
S5 |SOKINETIC Version 2006-13¢

Copydphl © 2008 Clean All Engineering Inc.

Avg. 0K [ avg. oK {] Ave. OK

Metered
(dcf} Ts

Field Data Printout
Test Method;
Analyte:

Bar. Press. (in. Hg):
Static P:

O, (dry volume %): 10.80
CO; (dry volume %): 8,50
Np+CO (dry volume %): BD.70

Dry Gas Meter
Tm~ia
{'F)

Tm~nu|
) {°F)
588
586
585
584
584
584
584
584
584
583
581
579
584
584
585
584
583
583
583
582
581
581
579
578

] 583.04167

-} 583.0417
Avg. OK

[ avg, ok

USEPA Method 2
Velocity & Flow Rate

Nozzle 1D No: \{N/A

Nozzle Diameter (B,):[N/A
Probe ID No; i TP-168-3
Pitot C,:]0.840

Pitot Leak Check: [2] Pass [] Fai

Meter Box iD. No: [N/A
Meter AH@: [N/A

| ]

I

Meter Yy  IN/A

VAR,
{calcuiated)
{+in. H0}
0.17
0.17
.20
0.20
0.20
0.20
0.20
0.20
020
0.7
017
0.17
0.17
0.20
0,20
0.20
0.20
0.20
0.22
0.22
0,20
0.20
G117
0.17

0.19304

Isokinetics
(calculated)
(%)

Yolume
{calcidated)
(i)

P ——

102521 112206

e



Field Data Printout

Test Method: USEPA Method 2
Location: EU00079 Stack Analyte: Velocity & Flow Rate
Test Run; 5
Client: Guardian industries, LLC Bar. Press, (in. Hg]: Nozzie ID No:|N/A
Project No: 14485 Static P: Nozzle Diameter (D,): /A
Source Area {ft’): 90.76258 O; (dry volume %) 10.40 Probe ID No:[TP-168-3
Mater Operator: J. Kolling] &84 CO; (dry volume %): 8.90 Pitot C,:/0.840
Probe Operator:; A Pallons| 675 | No+CO (dry volume %): 80.70 Pitot Leak Check: [£] Pass [] Fai
Test Date: | 10105721 |
Sfart Time:113:30
Stop Time: |13:50 Meter Box 1D, No:IN/A
Leak Rate Before: |N/A cfm  |N/A Meter aH@: | N/A
Leak Rate After: _l\i{“A cfm  [N/A Meter Yy IN/A i
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter YaP, Volume |sokinetics
Point 5.0 minfread AP, AH (dcf} Te Teein Trou || (calcufated) | (calculated) | (calculated)
°F) ¢F) [ (¥in. H0) (&) I
1-01 ) i 0.17 i =
1-02 1o 0.20
1-03 . 0.17
1-04 : R 0.20
1-05 . i ] 0.20
1-06 A 0.20
1-07 K 0.20
1-08 B 0.20
1-09 ) 0.20
1-10 3 0.20
1-11 K 0.t7
1-12 ) 0.17
2-01 : B 0.20
2-02 3 | 0.20
2-03 R 0.20
2-04 , 0.20
2-05 ) 0.20
2-08 X 0.22
2-07 i K .22
2-08 : . 0.20
2-09 0.20
2-10 .17

2-11 \ : 0.20
2-12 . _ 6.17
Final = E 1 582.83333 0.19527
24 peints sampled
QC-Cheack: Fleld Averages

Avg. OK [ Ava. 0x [ Avg. oK Avg. 0K T avg. 0%

1025 142206
a

Prepared by Clean Air Engineering Proprietaty Softwars
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Location
Client
Project No.
Method

F,for Fuek 1610 1.836

Run
Number
1

Run
Number
2

Run
Number
3

CEM ar Other Avg:

Run
Number

. EU0CG0O79 Stack
: Guardian Industries, LLC

;14485

. EPA Method 3A
Fuel Type: Natural Gas

Trial
1

Triat

Trial
1
2
3
Avg.

Trial
1
2
3
Avg.

G| __8.50000

Percent CO,

. Percent
0,+C0,

Percent CO,

Peréent
0,+C0O,

Percent CO,

Percent
0,+C0,

8.90000

Percent CO,

l.’él;ce n.l.

0,+C0,

80.70000

USEPA Method 3 Laboratory Data

Percent O; Percent N,

Percent O, Percent N,

Percent O, Percent N,

Percent O, Percent N,

CEMorotheravgl " ] L1

Prepared by Claan At Enginessing Fiaprictary Softwara

55 {SOKINETIC Version

2p¢6-131

Copynght & 2006 Clean Adr Enginrering e,

: Dry I\'.'I'ol... i

Test Method:
Analyte:

Weight Fo

Weight Fa

Weight Fo

29.84000

Weight Fo

Analyst:
_ Analyst Emp Nos

{3 Fo value within expected range.

1 ko value within expected range.

CTM-013
H2804

Method of Analysis: CEM

Method of Analysis: CEM

Methad of Anaiysis: CEM

[] Fo value within expectad range.

Method of Analysis:

] Fo value within expected range.

102624 084424
KIK@G




USEPA Method 4 Laboratory Data

Test Method: CTM-013

Lacation; ELJ00079 Stack Analyte; H2504
Client; Guardian Industries, LLC Analysti J. Lord

ject No: 14485

Test Run:l 1 ‘
Contents Gross {gm) Tare (gm} Net (gm)
impinger 1 100 mL D] Water 619.5 552.8 66.7
Impinger 2 100 mL DI Water 570.8 565.0 5.8
Impinger 3 Empty 447 .4 445.9 1.5
lempinger 4 Silica Gel 745.8 739.9 5.9
impinger 5
Impinger 8 74.0 Liquid (gm) Field Dala Check
impinger 7 0.0 iess rinse (gm)
tmpinger & 74,0 Net Liguid {gm} 74.0 QA/GC OK

+ 5.9 Silica Gel {gm) 5.9 QA/QC OK
79.9 Total Vic (gm) 79.9 QYRC OF

Rinse{ _____ Ymloram)

Test Rur::l 2
Contents Gross (gm) Tare (gm} Nat (gt}
Impinger 1 100 ml. DI Water B72.4 5120 60.4
Impinger 2 100 mL DI Water 6509 647.5 3.4
impinger 3 Empty 441.9 438.9 2.0
Impinger 4 Sitica Gel 745.5 740.2 53
Impinger 5
Impinger 6 65.8 Liquid {gm) Field Data Check
Impinger 7 0.0 less rinse (gm)
Impinger 8 65.8 Net Liguid (gm) 65.8 QA/QC oK
+ 5.3 Silica Gel (gm) 5.3 QA/QC OK
_ Rinse:E:]_(ml or gm) 711 Tolal Vic (gm) 71.% QA/QC OX

Gontents Gross {gm) Tare [gm) Net {gm])
Impinger 1 100 mi Bl Water 684.4 619.5 64.9
Impinger 2 100 mL D Water 576.6 570.8 5.8
Impinger 3 Emply 449,68 447.4 2.2
Impinger 4 Silica Gel 752.9 745.8 7.1
Impinger 5
Impinger 6 72.9 Liquid (gm) Field Data Check
[mpinger 7 0.0 less rinse (gm)
Impinger 8 ‘ 72.9 Net Liquid {gm) 72.9 QAQC OK
+ 7.1 Silica Gel (gm) 7.1 QAQC 0K
o . F 80.0 Total Vic (gm) 800} Lo ok
Tast Run:f ]
Contents Gross {(gm)  Tare {ym}) Net (gmj)
Impinger 1
Impinger 2
Impinger 3
Impinger 4
Impinger 5
Impinger 6 Liquid (gm) Field Data Check
lmpinger 7 less rinae (gm)
impinger 8 Net Liquid (gm) L) oaoe o
Stica Gel (gm) [ earxc ok
. Tatal Vi Llowacok
102621 0B4424
Kld@

Prepired by Clean Ax Enginoaring Propristary Saftwire
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Field Data Printout

Test Method: CTM-013
Location: EU00079 Stack Analyte: H2804
Test Run: 1 e
Client: Guardian Industries, LL.C Bar. Press. {in. Hg):|29.40 NozZie 1D No: [N/A |
Project No: 14485 Static P;}-0.85 Nozzle Diameter (D,): IN/A
Source Area () 00,76258 0, (dry volume %): 11.40 Probe 1D No:|68-CC-9-4 |
Meter Operator: J. Kolling| 684 CO; {dry volume %) 7.90 Pitot C,.:{0.840
Probe Operator; A. Pallcnei 675 N,+CO {dry volume %): 81.00 Pitot Leak Check: [¥] pass [ Fait
Test Date:{10/06/21
Start Time: [08:40
Stop Time: :09:40 H;0 (condensate, mi or gm}); 74.0 Meter Box 1D, No:f68—4
Leak Rate Before:|0.001 cfm 1@ 15"Hy H,0 (silica, g): 5.9 Meter AH@:|1.87540
l.eak Rate After:{0.001 cfm @ 15"Hg Actual Moisture (%): 14.60 Meter Y,:|1.00040
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume |sokinetics
Point 5.0 minfead AP AH (dch) Ts Toein Tmou | (calculated) | (calculated) {catculated)
0.0 (in. H,0) | (in. H,0) 715.260 (°F) {°F) °F {in. H0) {ft%) (%)
201 5.0 0.50 717170 589 71 71 ‘ 1.91
2-01 10.0 0.50 719.050 588 72 gl 1.88
2.01 15.0 0.50 720.940 588 73 72 1.89
2-01 20.0 0.50 722,810 588 73 72 1.87
2.01 25.0 0.50 724,680 589 75 73 1.87
2-04 30.0 0.50 726.560 588 76 73 1.88
201 350 0.50 728.450 588 78 73 .89
2.0% 40.G 0,50 730.340 589 78 73 1.89
2-01 45.0 0.50 732,220 589 78 73 i.88
2-01 50.0 0.50 734,100 589 79 73 1.88
2-01 55.0 0.50 736.000 588 79 73 1.9¢
2-01 80.0 0.50 737.880 589 79 74 1.88
Final 60.0 : 0.50000 22.62000 5B88.50000 74.25000 22.62000
2 points sampled Sq.Rt.AP

QG-Check: Field Averages 0.5000 L 22.6200 J 588.5000 L 74.2500 ;

[ avg. ok [7] ava. 0K [7] Avg. OK Ava. OK Avg, OK

102621 084424
K
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Field Data Printout

Test Method: CTM-013
Location; EU00079 Stack Analyte: H2504
Test Run: 2
Client: Guardian Industries, LLC Bar, Press, (in. Hg).{29.40 Nozzle ID No:
Project No: 14485 Static P: Nozzle Diameter (D,):

Source Area (ft): 9076258 O, {dry volume %}: 10.80 Prabe 1D No:|68-CC-9-4
Meter Operator: J. Kolling! 684 CO; (dry volume %). 8.50 Pitot C,:{0.840
Probe Operator:) A Pallone| 675 | Nz+CO {dry volume %} 80.70 Pitot Leak Check: [4] pass [] fait

Test Daile: 1106/05/21
Start Time:{10:35
Stop Time; [11;35 H,0 (condensate, mi or gm): 65.8 Meter Box ID. No:.|68-4
Leak Rate Before:|0.001 cfm |@ 15"Hg H,O {silica, g): 5.3 Meter AH@):|1.87540
Leak Rate After:{0.001 cfm  {@ t5"Hg Actual Moisture (%) 13,23 Meter Y4 |1,00040
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isckinetics
Point 5.0 minfread AP AH (dcf) T, Timein Tmout [} {Calculated) | {calculated) {calculated)
0.0 (in. Hs0) | (in. M0} | 743.850 (°F) (°F) cF f (in H0) (ft’) (%)
2.01 5.0 R 0.50 745.760 589 77 75 T 1.91 -
2-01 10.0 0.50 747.660 589 79 76 1.90
2-01 15.0 0.50 749.560 589 79 76 1.90
2-01 20.0 0.50 751,450 589 BO 77 1.88
2-01 25.0 0.50 753.340 589 81 77 1.89
2-01 30.0 0.60 755.240 588 82 7 1.90
201 350 0.50 757.1580 589 84 78 1.91
2-01 40.0 0.50 759.060 589 Bd 78 1.91
21 45.0 0.50 760.960 588 85 79 1,90
2-01 50.0 0.50 762.860 588 84 78 1.90
2-01 55.0 0.50 764,750 589 84 78 1.89
2-01 60.0 0.50 766.640 589 84 78 1.88
Finat 60.0 1 0.50000 22.79000 588.75000 79.62500 m 22,79000
2 points sampled Sq.RLAP
QC-Check; Fleld Averages L 0.5000 | 22,7900 ) 65887800 | 79,6260 |
] ava. ok [7] Avg. ok [5] Avg. 0K Avg, DK Avg, OK

Prapared by Clean All Enginearing Proprietary Software
S5 ISOKINETIC Version 2606-131

Copyighl & 2008 Clean Ar Engineesing Ine.
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Field Data Printout

Test Method: CTM-013
Location: EU00079 Stack Analyte: H2504
Test Run: 3 —
Client: Guardian Industries, LLC Bar. Press. {in. Hg):|29.40 Mozzle 1D No: [N/A
Project No: 14485 Static P: Nozzle Diameter (3,):|N/A
Source Area (fY 90.76258 Q, (dry voiume %): 10.40 Probe ID No: {68-CC-9-4
Meter Operator: J. Kalling 684 CQ, (dry volume %): 8.90 Pitot C,;
Probe Operator: A Pallone| 675 Na#+CO {dey volume %) 80.70 Pitot Leak Check: [Z] pass [] Fail
Test Date: {10/05/21
Start Time: [12:26 B
Stap Hime:;13:26 H;O (condensate, mlor gm). 72.9 Meter Box ID. No:|68-4
Leak Rate Before: |0.001 cfm @ 15"Hg H0 (silica, g): 7.1 Meter AH@:|1.87540 |
Leak Rate After:{0.001 cfm |@ 15 "Hg Actual Moisture (%) 14.68 Meter Y,:[1.00040
Traverse Run Time Pitot Sample Metered Stack Dry Gas Meter VAP, Volume Isckinetics
Point 5.0 miniread AP, AH {dch) Te Trin Tmoat || (caloulated) | (caloulated) (calculated)
0.0 {in, H,0)§ (in. H,O | 774.500 {°F) {*Fy (°F) | (din, H,O) {#t (%)
2-01 5.0 0.50 773.390 687 77 74 : 1.89
2-1 10.0 0.50 775.280 586 7 75 1.89
2.01 16.0 0.50 777.160 585 78 75 1.88
2-01 20.0 0.50 779,050 586 79 75 1.89
2-1 25.0 0.50 780.940 586 80 75 1.89
2.01 3e0 0.50 782.830 586 80 75 1.88
2-01 35.0 0.5C 784,720 586 81 76 1.89
2-0t 40.0 0.50 786.620 586 81 76 1.90
2-01 450 0.50 788.520 586 82 77 1.80
2-01 50.0 0.60 790.420 586 83 78 1.90
2- 55.0 0.50 792.310 586 83 78 1.89
2-01 60.0 0.50 794.210 585 83 78 1.90
Final 60.0 0.50000 | 2271000 | 586.00000 7816667 || | 22.71000
2 points sampled
QC-Check: Field Averages 0.6000 | 227100 ] 686.0000 | 78.1167 i
[ avg. ok [ Ava. 0K [Z] Avg, OK Avg. OK 1 Avg. 0K

Prapared by Claan Alr Engineering Propitetary Sofwate

55 (SOKINETIE Version 2008131

Copyright © 2006 Clean Alr Enginesring Inc.
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Guardian Industries, LLC CleanAir Project No. 14485
Carleton, Michigan Revision 0, Final Report

Report on Compliance Testing

APPENDIX G: LABORATORY DATA






CleanAir

CHROMATOGRAPHIC DATA REDUCTION
lon Chromatography Analysis

Customer: Guardi_a_rﬂtab Project No: 14485{Analyst: Josh Lord
Plant: Catleton, MI[Customer Reference No: (00024391C|Received: $05{21
Applicable Analytical Method: U.8, EPA Methed 300.1]Analyte; Sulfate
Stock Standard; 499891 mg/L
Working Stock Conc.:  49.9891 ma/L
cov: 1.60 mgiL
QC: 1.50 mgAl.
Analyte; Sulfate
Standards Calibration Data
Callbration Point Date of k] 2 3 4 5 L} 7
Conc. {mgil.) Injection 0.0000 0.2999 0.4999 0.8998 1.9996 4.9989 5.9987
Cal 1 Tripd £ 10/04/2021 0.0000 0.0454 0.0752 0.1449 0.2845 0.7352 0.8935
Cat 1 Trial 2 0.0000 0.0465 0.0755 0.1455 0.2860 0.7379 0.9084
Gal 2 Trial 1 1018512021 4.0040 0.0493 0.0848 0.1452 0.2938 0.7342 0.9009
Cal 2 Trial 2 : 0.0c00 0.0509 0.0770 G.1481 0,2995 06,7388 0.8048
n 4 4 4 4 4 4 4
Average 0.0000 0.0480 0.0774 0.1459 0.2908 0.7366 0.9019
Standard Deviation 0.0000 0.0028 0.0031 0.0015 0.0069 0.0022 0.0064
%RSD 0.0 5,26 3.95 1.01 2.38 0,30 6,71
Quality Control Checks
Maasured Actual  Regression, Difference [s Difference  Difference Is Relalive
Area Counts Conceniration Gonceniration pt-line  Less Than pt-Line Difference
{Counts) {mafl) {mat) {% Scale) 2% of Scale? (Relative %) ess Than 10%?
(3.0C00 0.000 0.005 -0.08% Yes 0.00% Yes,
0.0480 0.300 0.327 -0.45% Yes -9.08% Yes
0.0774 0.500 0.524 -0.40% Yes -4.84% Yes
0.1459 1,008 0.984 0.26% Yos 1.59% Yes!
0.2908 2.600 1.955 0.74% Yes 2.21% Yes
0.7366 4.999 4,946, 0.88% Yes 1.06% Yes
0,9019 £.998 6.055 -0.94% Yes «0.94% Yes;
Rearession Copstants {s Coefficient
Slopa m = 6.7083 of Regression
Intercept b = 0.0050 > 09957
Coeft, R?= 0.9997 Yes

Pags tof !
Fids: 14485_SPS-64-005_StandardICS90 V22
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CleanAir

Stock Solution Standard Mixing Recipe (Cations)
len Chromatagraphy Analysls

Cusiomer: Guardian[L.ab Praject No; 14465]Analyst: Josh Lord
Plani: Carleton, MIlEu-siomer Reference No: G000243910 |Received: 1056/21
Applicable Analytical Method: 1.5. EPA Method 300.1 [Analyte: Sulfate
Order of Elution 1 2 3 4 5 ]
Analyte LIthium Sodium Ammoenfum  Potassium Magnesium Calclum
Analyte Waight (g/g-mole) 6.94 22.99 18,06 331 24.31 40,08
Solid Formula LICE NaG# NH,CI KCl  MgCh+6H,0 €aCh2H,0
Number of lons/Formiia 1 1 1 1 i 1
Formula Weight {g/g-mole) 42,39 58.44 53.49 74.55 203.3 147.02
% Analyte in Solid 16.37% 39.34% 33.74% 52.45% 11.86% 27.26%
Recomended Analyte
Concentration (mg/l) 500 1,260 2,500 2,500 2,500 3,500
Amount of Solid Required to Achieve the Above Siock Solution Concentration In The Listed Velumelric Flask:
500 ml 1.85270 1.5252 3.7043 2.3833 10,4535 6.4193
Size of Fiask 500 ml i ]
Amoun of Solid Used ] i I [ ] 1.

Actual Concentration {mg/l)

Concentration in the Five Cal Flasks (mgil}
Stock (1 liter Flask) Solution Concentrations

10 ml Criginal Sofution Used

Dilution Flask Size

500
500
500
2506
250
200
500

Faga 1 6f1
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CleanAijr

Stock Solution Standard Mixing Recipe {Anions)

lon Chromatography Analysis

Customer: Guardian‘Lab Project No: 14485fAnalyst Josh Lord
Plant: Carleton, Mi[Customer Reference No: 300024394 0|Received: 105/21
Applicable Analytical Method: 4.8, EPA Method 300.4{Analyte; Sulfate
Order of Elution 8 10 11 12 13 14 15
Analyte Fluoride Nitrite Bromide Nitrate Phosphate Sulfate todide
Analyte Weight {g/g-mole) 19,60 46.01 79.80 62.01 84.97 96.07  126.9%
Solid Formula NaF NaNQ, NaBr NaNO, NagHPO, Na, S04 Nai
Number of ions/Formula 1 1 1 1 k| 1 1
Formula \Weight {g/g-mole) 44,98 69.00 102.59 85,00 141,96 142.04 149,90
% Analyte in Sofid 45.28% 66.68% 77.66% 72.95% 66.90% 67.63% B4.66%
Recomended Analyte
Concentration {mg/L) 500 2000 3000 3000 5000 5000 7000
Amount of Sclid Required to Achieve the Above Stock Solution Cencentration In The Listed Volumetric Flask:
500 mi 0.5625 1.4997 1.9346 2.0561 3.7370 3.6964 41341
Size of Flask 0ml ¥ I
Amount of Solid Used T I [ [ 3sssegl
Actual Concentration {mofl.) 4998 91
Concentration in the Five Cat Flasks {mg/L)
Stack (1 liter Flask)} Solution Concentrations
10 mi Criginal Solution Used 49,9891
Ditution Flask Size  Aliquot Stock
500 3 0.2899 1
500 5 0.4089 2
250 5 0.9958 3
31.25 1 1.5097 cov
250 10 1.9968 4
200 20 4.9989 5
250 30 5.9987 &

Pags Y of |
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CleanAir

CHROMATOGRAPRHIC DATA REDUGTION
len Chromatography Analysis

Customer: Guardian|Lab Project No: 14485]Analyst: Josh Lord
Plant: Carfeton, Ml|Customer Reference Na: G000243810{Received:; 105421
Apgplicable Analylical Method: U.S. EPA Mathod 200 1|Analyte: Sulfate

Sulfate Calibration Curve
7.0

6.0 +

40+

Concentration {mgfl)

10 4

) — 1 i

0.0 O -t —t —t t t

0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000

Area Count

Pagateld
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CleanAir

Sample Information

Customer; Guardian{tab Project No: 14485)Analyst: Josh Lord
Plant: Carlelon, MifCustomer Reference No: 5000243910 Recaived:; 105121
Applicable Analyfical Method: U.S. EPA Method 300.1|Analyte: Sulfate
Sample Sample
Identification Sample Sample Recovery Volume
Number Sample Location Run No. Identification Date Field Tech {mL}
14485-01 Clean Air Audit 1
14485-02 Clean Air Rund 1
14485-03 Clean Air Run1 k|
14485-04 Clean Air Run2 1
14485-05 Clean Air Run3d k|
Page 1of3
Fie 4485 SPE-64.005 StandardIC590 V22
Dt 102822021
Tme. AZ5OM




CleanAir

CHROMATOGRAPHIC DATA REDUCTION
lan Chramatography Analysis

Customer; GuardianjLab Project No: 14485|Analyst: Josh Lord
Plant: Carleton, Ml|Customer Reference No: G000243810{Received: 10521
|Applicable Analytical Method: U.5. EPA Methed 300, 1{Analyte: Sulfate
MDE= 0.018 mg/L Average Flow Rate
MRL= 0.088 mgiL
ManaMe
DF Vsoin CRng Total
Sample {Analysis {Total (Concentration, Amount of
{dentification Date of Area Counts Area Counts  Area Count Pilution Sample mg/L from Reg Analyte
Sample Location Number Sample Identification Injection Trial 1 Trial 2 Average Factor)  Volume, mlL} Curve} {mg)
Clean Air 14485-01 Audit 10/05/21 0.6135 0.6185 0.6160 13 1.0 51.72 0.05
Clean Air 14485-02 Run0 10/05/21 0.2651 0.270% D.2680 13 1.0 22.54 0.02
Clean Air 14485-03 Runt 10/05/21 0.2230 0.2220 0,2225 13 1.0 18.72 0.02
Ciean Air 14485-04 RunzZ 10/05/21 0.1387 0.1391 0.1389 13 1.0 11.71 0.01
Clean Air 14485-05 Run3 10/05/21 0.2523 0.2557 0.2540 13 1.0 21,36 0.02

Pagatot3
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CleanAir

CHROMATOGRAPHIC DATA REDUCTION
lon Chromatography Analysis

Customer: Guardian|[Lab Project No: 14485 {Analyst: Josh Lord
Plant: Carleton, MI[Customer Reference No: (3000243910|Raceived: 105/21
Applicable Analytical Method: U.8. EPA Method 300.1]Analyte: Sulfate
QUALITY CONTROL CHECKS
Duplicate Is
Sample Area Count Relative  Duplicate

Identdication Bate of Area Counts Area Counts  Area Count Duplicate Difference Difference
Sample Location Number Sample ldentification  |njection Trial 1 Trial 2 Average  Difference {%) < 6%7
Clean Air 14485-01 Audit +0/25/21 0,6135 G.6185 0.6160 0.0050 0.8% Yes
Clean Air 14485-02 Runo 10/05/21 0.2661 0.2709 0.2680 0.0058 2.2% Yes
Clean Air 14485-03 Run1 10105121 02230 0.2220 0.2225 C.0010 0.4% Yes
Clean Air 14485-04 Runz 10/05/24 0.1387 0.1391 0.1389 0.0004 0.3% Yes
Clean Air 14485-05 Run3 10/05/21 0,2523 0.2857 0.2540 G.0034 1.3% Yes
Pagalol3
Fils: 14485_SPS.64.005_SlandardiC590 V22
Date: 102872021
Time: 3:28 PM



CleanAir

CHROMATOGRAPHIC DATA REDUCTION

Customer: Guardian}Lab Project No: 14485)Analyst: Josh Lord
Plant: Carleton, Mil|Customer Reference No: (00024391 0|Received: 105721
Applicable Analytical Method: U.S. EPA Method 300.1]Analyte: Sulfate
CCV Concentration: 1.60 mag/L MDL= 0.018 ma/L QC Dilution Factor
QC Concentration: 1.50 mg/L MRL= 0.088 mg/l 1
QUALITY CONTROL CHECKS (CONT)
Dupiicate Creg Percent Is Percent
Sample Area Count Relative {Concentration, Difference  Difference
Identification Sample Date of Area Counts AreaCounts AreaCount Duplicate Difference mg/L from Reg from Actual  from Actual
Sample Locafion Number Identification Injection Trial 1 Trial 2 Average  Difference (%) Curve) Value (%} Value <10%7?
CleanAir 14485-00 CCB 10/05/21 0.00C0 0.0000 0.0006 na na <
CleanAir 14485-990 ccv 10/05/21 0.22094 0.2367 0.2331 0.6073 31% 1.57 1.96% Yes
CleanAir 14485-991 Qc 10/05/21 0.2157 0.2217 0.2187 0.006c 2.7% 1.47 1.68% Yes
CleanAir 14485-00 ccB 10/05/21 £.0000 0.0000 0.Gogo na na <
CleanAir 14485-992 cecv 10/05/21 0.2350 0.2347 0.234% 0.0003 0.1% 1.58 1.20% Yes
Matrix Spike Recoveries
Is Spike
Regovery
Spike Between 90-
Precision Recovery 110%
Matrix Spike 14485-10 #NIA 10/05/21 05462 0.5473 0.5468 0.0071 0.2% 105.9% Yes
Page 1 0f1
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CleanAir

Determination of Method Detection Limit

lon Chromatography Analysis
Customer: GuardianiLab Project No: 14485|Analyst: Josh Lord
Plant: Carleton, MijCustomer Reference No: 00024381 0[Received: 105721
Applicable Analytical Method: U.S. EPA Methed 3C0.1}Analyte: Sulfate
Non-lterative Study
MDL Reference 40 CFR 1386, Appendix B No. of Replicates lin099)
CleanAir Reference SOP EPA5S-11 7 3.143
8 2.998
Matrix [Deionized Waier | 9 2.896
10 2.821
11 2.764
Analyte Sulfate 16 2.602
Spike Concentration 0.2999 mgiL 21 2,528
Slope 6.7083
Intercept 0.0050
Coefficient of Corr. 0.9997
1 0.0454 0.310
2 0.0465 0.397
3 0.0462 0.315
4 0.0478 0.326
5 0.0458 0.312
6 0.0477 0.325
7 0.0465 0.317
8 0.0458 0.312
Average Spike Concentration: 0.317
Recovery (R.): 105.59% Is the spike level higher than the MDL? Yes
Standard Deviation (S,): 0.00589 Is the spike level less than ten times the MDL? He
RMS Deviation: 1.8% Is the Avg Recovery between 80% <R, < 110% ? Yes
tn1,0.99)° 2.998
MDL: 0.018
MRL: 0.088
Page t of 1
File: 14485_SP$-64-005_$tancard|CS90 V22
Dats: 1072872021

Tima: 3:30 PM




CleanAir

Sample Calcuiations
lon Chromatography Analysis

Customer: Guardian]Lab Project No: 14485]Analyst: Josh Lord
Plant: Carleton, Ml{Customer Reference No; G000243910]|Received; 105/21
Applicable Analytical Method: LS. EPA Methed 300.1]Analyte: Sulfate

Calibration Point No: 3
Sample No: 14485-03
Sample Location; Clean Air

1. Difference between duplicate injections for pre-test calibration (Pre Cal 1).

A

Injection
v

Dlnjectiun
Areargap
Arearpa;

Dlniecl.ian
Areagga
Areara

1

i

n

13

= /E]‘eﬂ Tried 2 A’.ea Tria 1

Area count difference between duplicate injections
Area count for injection Trial 2
Area count for injection Trial 1

0.0003
0.0755
0.0752

2. Average area count value for duplicate injections for pre-test calibration (Pre Cal 1).

Angrelﬂ_,i -

Paga { of 12

_ (Ar Chyiap + Ai‘ea”_mﬂ)

LELISTIVA

AVgPreInj
Arearisn
Arearpan
2

Avgp
Areargg
Arearsa

I}

2

Average of duplicate Injection area counts
Area count for injection Triaf 2

Area count for injection Trial 1

Constant {number of values)

0.0754
0.0755
0.0752

Fiie: 14485_SPS-64-305_StandardICS90_v22

Dale: s0/281202¢
Tims: 3:30 PM




CleanAir

Sample Calculations
lon Chromatagraphy Analysis

Customer: Guardian|Lab Project Not 14485|Analyst: Josh Lord
Plant: Carleton, MijCustomer Reference No: G000243910|Received: 1056/21
Applicable Analytical Method: LS. EPA Method 300.1|Analyte: Sulfate

Calibration Paoint No: 3
Sample No. 14485-03
Sample Location: Clean Air

3. Difference between individual injection and average area count for pre-test calibration.

Area'[‘milz - Angrelnj

A Preddeana = 1 00
A"g Prefnf
Dpemeanss =  Difference between individual injection and average area count {%).
Avley = Average of duplicate injection area counts
Areayi = Area count for injection Trial 2
100 = Constant (conversion factor for percentage)
DP:eMaan% = 0.1987
Avgpm,,j = 0.0754
Areamu = 0.0755

Note: EPA Method 26 requires Dpapeanss t0 be less than 5%.

4, Average of all area count values for a given calibration point.

X = i=1
R
Y = Average of ali area count values for a given calibration point.
p = Individual area count values for each individual injection.
i = lteration value.
n =  Number of injections for the calibration point under question,
w = 0.0774
X4 = 0.0752
X3 = 0.0755
n = 4
Page 2 of 12
File: 14485_SPS-64-005_standardiC590_V22
Eater 1072872021
Time: 3306 PM




CleanAir

Sample Calculations
lon Chromatography Analysis

Customer. Guardian|Lab Project No: 14485 Analyst: Josh f.ord
Plant: Carfeton, MI|Customer Reference No: G000243910[Received: 105/21
Applicable Analytical Method: U.S. EPA Metheod 300,1|Analyte; Sulfate

Calibration Poinf No: 3
Sample No: 14485-03
Sample Location: Clean Alr

5. Average of alf concentration values used for generating calibration curve,

Vi =

¥ Al
Yi

n

¥ At
Y1

Y2
n

>y,
i=1

i

Average of all area concentration values.
Individual concentration values for each individual injection.
Number of injecfions.

2.1138

0.0000

0.299%
7

6. Average of all area count values for the calibration curve.

Papa 3of 12

File: 14485_SPS-64005_StandardiCsad_v22

Dale: 102872021
Time: 30 PM

X
A4

Xz

[ ]

Average of all area count values,
Individual area count values.
lteration value.

Nuinber of injections.

0.3144

0.0v52

0.0755
28




CleanAir

Sample Calculations
lon Chromatography Analysis

Customer: Guardian)kab Project No: 14485)Analyst: Josh Lord
Plant: Carleton, MI{Customer Reference No: G000243910{Received: 10521
Applicable Analytical Method: U.8. EPA Method 300.1|Analyte: Sulfate

Calibration Point No: 3
Sample No:. 14485-03
Sample Location: Clean Air

7. Determination of slope (least-squares regression) value for calibration curve,

1

2 (- %)y, - 5)
Y (- %)

i=1

R =

m = blope o7 Ieast-squares regression curve.

% = Individual area count values for each individual injection.
T = Average of all area count values = v »

¥i = Actual area concentration values for each jnasviauat injection.
} = Average of all concentration values = 7

| = iteration value. A
n = Number of injections.

m = 6.70825

X4 = 0.0752

Xy = 0.0755

T = 0.3144

¥1 = 0.0000

Y2 = 0.2999

; = 21138

n = 28

8. Determination of y-intercept (least-squares regression) value for calibration curve,

b=y — mx

24th
St.
SW
Cent
er,
ND
5853
0-
8507 Where;
b = Y-axis intercept,
= = Average of all area count vaiues = X
et B - n At
= Average of all concentration values =
Y Y
b = 0.00501
m = 6.70825
< = 0.3144
v = 2.1138
Page 4 of 12
File: 14485_SPS-64-003_StandardlC590_V22
DCate: 10/28/2021
Time: 3:30 PM




CleanAir

Sample Calculations
fon Chramatography Analysis

Customer: Guardian|Lab Project No: 14485|Analyst: Josh Lord
Plant; Carleton, Ml}Customer Reference No: (3000243910]Received: 105/21
Applicable Analytical Method: U.8. EPA Method 300.1|Anaiyte: Sulfale

o

Calibration Point No; 3
Sample No: 14485-03
Sample Location: Clean Air

9, Determination of coefficient of correlation (least-squares regression) value for
calibration curve.

>, - N, -5)

r=

Page 5of $2

i=f

r‘_

-

1

0] H

mH

26505

J=l
Square of the Pearson product moment correlation coefficient through data points in
known y's and known X's.

Pearsan product moment correlation coefiicient through data points in known y's
and known x's.

Individual area count values for each individual injection.

Actual area concentration values for each individual injection.

Average of all area count values = X
Average of all concentration values = A
{teration value.

Number of injections.

Y o

0.99973
0.89986
0.0752
0.0755
0.3144
0.0000
0.2999
21138
28

File: £4485_SP5-64-085_StandardiCs90_ V22

Date: 10/2872621
Time: 3:30PM




CleanAir

Sample Calculations
len Chromatography Analysis

Customer: Guardian|Lab Project No: 14485]Analyst: Josh Lord
Plant: Carleton, MI{Customer Referencs No: G000243810|Received: 105/21
Applicable Analytical Method:; U.S. EPA Method 300.1]Analyte: Sulfate

Calibration Point Ne: 3
Sample No: 14485-03
Sample Location: Clean Air

10. Determination of average sample area counts from duplicate injections.

A VgS'mup.’e -

AVg Sample
Areargan
Aréarsu
2

Avgyy
Areargap
Alearay

_ (A reaf‘)‘fﬂfl + A rea[]'r'ﬂfl)

1

3]

2

Average of duplicate injection area counts
Area counf for injection Trial 2

Area count for injection Trial 1

Consfant (number of injections)

0.2225
0.2220
0.2230

11. Difference between duplicate injections for the sample.

A

Pagesof 12

Infection

Dlnieclinn
Arearsan
Arears

Dlnjeclinn
Areariai
ATe 3

= Af'ea Triod 2 Area

1]

Tria §
Area count difference between duplicate injections

Area count for injection Trial 2
Area count for injection Trial 1

0.001¢
0.2220
0.2230

File: 14485_SPS-64-005_Standaldics90_vez

Date: 10/2872021
Time: 330 PM




CleanAir

Sample Calculations
lon Chromatography Analysis

Customer: GuardianjLab Project No: 14485]Analyst: Josh Lord
Plant: Carleton, MI{Customer Reference No. G000243910|Received: 105721
Appiicable Analyticat Method: U.S. EPA Method 300.1]Analyte; Sulfate

Calibration Point No: 3
Sample No: 14485-03
Sample Location: Clean Air

12. Difference between individual injection and average area count for the sample.

A

Area 0 — Avg i

Injection —

U injaction
Avgy;
Arear,, I3
100

Dlnjecﬁcn
AvGy
Areary

i

~100
Avg Iy

Difterence between individual injection and average area count {%).
Average of duplicate injection area counts

Area count for injection Trial 2

Constant {conversion factor for percentage)

0.2%
0.2225
0.2220

Note: EPA Method 26 requires Dyyauon to be less than §%.

13. Determination of sample concentration from laast-squares regression curve {mgfL).

C

Paga 7of 12

Re g

Where:
cReg
DF
Avgy

m
b

cFleg
DF
A"'gln]
m

b

n Honon

non

= DF ‘_in(Avg [,y,)—l— b_l

Sample concentration determined using the regression curve {mg/L)
Sample diiution factor
Average of duplicate injection area counts.

Slope of least-squares regression curve,
Y-intercept of least-squares regression curve.

18,72
12.5
0.2225
6.7083
0.0050

File: 14485_SP$-64-005_StandarglCS40_v22

Bale: 10/28/2021
Thma: 3:30 PM




CleanAir

Sample Calculations
lon Chramatography Analysis

Customer: Guardian|Lab Project No: 14485 Analyst; Josh Lord
Plant: Carleton, MljCustomer Reference No: G0002439810{Received: 1056/21
Applicable Analytical Method: U.S5. EPA Method 300.1}Analyte: Sulfate

Calibration Point No: 3
Sample No. 14485-03
Sample Location: Clean Air

14. Determination of total amount of analyte in sample (total mg).

_ (CReg XV:'S'oh'l )

Analyre ™

MAnaIyte
CReg

VSo|n
1000

MAnalyle
CReg
VSn!n

1

1000

Amount of analyte in sample (total my)
Sample concentration determined using the response factor (mg/L)
Sample volume (ml)

Conversion constant {(m! o L}

0.62
18.7200
1.0

18. Determination of Detection Limits.

15a. Detlermination of average spike result,

Page B of 12

Avgpd I

A\l'g M, L

M,
1

— =

14

Average of spike result (mg/L)

Net results recorded for each iteration {mg/L)

Number of iterations.
Placeholder for iferation.

0.317
6.310
0.317
0.318

0.326
8

File: 14485_SPS-64-005_StandardlCS90_V22

Date: 102372021
Time: 3:30 FM

M s
Mf_ &
M 7
My

0.312
0.325
0.317
0.312




CleanAir

Sample Calculations
lon Chromatography Analysis

Customer; Guardian|Lab Protect No: 14485tAnalyst. Josh Lord
Plant: Carleton, M(|Customer Reference No. G000243%10{Received: 105/21
Applicable Analytical Method: {.5. EPA Method 300.1]Analyte: Sulfate

15b. Determination of standard deviation of spike result.

15¢.

Page 9 of 12

O‘J,-_,. =

\"TOC N
S
AvgM,
Mr_ 1

n

I

S
AvgMy
My 5
M2
Mr_ a
Mi 4

n

Calibration Point No: 3
Sample No: 14485-03
Sample Location: Clean Air

nwon

i

”

2
Z (Mf_.: — AvgM .f,:‘)

i=1

(n—l)

Standard deviation of spike result.
Average spike result {mg/L}
Concentration recorded for each iteration (mg/L}

Number of iterations.
Placeholder for iteratian.

0.0059
0.317
0.310
0.317
0.315

0.326
8

Determination of variance of spike result,

Vj‘ ;- (0' }'_1)2

VHIEIG,

Vi

Sg;

Vi
S

Variance of spike

result.

Standard deviation of spike result.

3.47E-05
0.0059

File: 14485_SPS-64-005_SlandardICS50_V22

Date: 10/28/2021
Time; 3:30 7M

0.312
0.325
0.317
0.312




CleanAir

Sample Calculations
lon Chromatography Analysis

Customer: Guardian|Lab Project No: 14485|Analyst. Josh Lord
Plant: Carleton, Mi[Customer Reference No: G000243910iReceived: 105421
Applicable Analviical Method: U.S. EPA Method 300.1]Analyte: Sulfate
Calibration Paint No. 3
Sample No: 14485-03
Sample Location: Clean Air
15d. Determination of RMS deviation of spike result.
[#) ;i
RMS , , =100 — = —
T AvgM s
Where:
RMS ; = RMS deviation of spike results (%).
S¢) = Standard deviation of spike resuit.
AvgM,, = Average spike result {mg/L)
100 = Cenversion constant (fraction to percent)
RMS; = 0.0186
S(_.' = 0.0059
AVQML; = 0.3167
15e. Determination of average spike recovery.

Page 1¢ of £2

Avgh

R, =100 OVEM g

Ry = Average spike recovery (%)
AvgM,; = Average spike result (mg/L)

RA = Spike concentration added (mg/l)

100 = Conversion constant (fraction to percent)
R, = 105.6%
AVQMfmi = 0.31670
RA = 0.29993

File: 14485_SP5-64-005_Standard|CS80_V22

Date: 10/28/2021
Time: 230PM




CleanAir

Sample Calculations
fon Chromatography Analysis

Customer: Guardian|Lab Project No: 14485 Analyst: Josh Lord
Plant: Carleton, Mi{Customer Reference No: G000243910{Received: 1056/21
Applicable Analytical Method: U.5. EPA Method 300.1]Analyte: Sulfate

15f.

15g.

Page 11 of 12

Calibration Poinf No: 3
Sample No: 14485-03
Sample Location: Clean Air

Determination of {1, g.00)-
Value taken from the following Table:

n Lina009)
7 3.143
8 2.998
9 2.898
10 2.821
11 2.764
16 2.602
21 2.528
Where;
tir-1, 0.99) = Sludents' { vaiue appropriate for a 99% confidence level and a standard deviation
estimate with n-1 degrees of freedom.
n = Number of iterations,
to-t 00, = 2.998
n = 8

Determination of Method Detection Limit (MDL).

MDL
Where:
MDL

tn-1, p.omy
8¢

MDL
tin1, 009)
SI'_'I

=0a; l,(n—l.(l 99 )

Method detection fimit {mg/L)

Students' t value appropriate for a 89% confidence level and a standard deviation
astimate with n-1 degrees of freedom.

Standard deviation of spike result.

0.018
2.998

0.0059

File: 14485_5P5-84-0035_StandardIlCS90_V22

Date: 10/28/2021
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CleanAir

Sample Calculations
lon Chromatography Analysis

Customer: Guardian{Lab Project No: 14485{Analyst: Josh Lord
Plant: Carleton, Ml[Customer Referencs No: (3000243910|Received: 106/21
Anplicable Analytical Method: U.S, EPA Method 300.1]Analyte: Sulfate
Calibration Point Na: 3
Sample No: 14485-03
Sample Location: Clean Air
15h. Determination of Method Reporting Limit (MRL).
MRL = 5(MDL)
Where:
MRL = Method reporting limit {mg/L)
MDL = Method detaction Limit (mg/L)
5 = Constant
MRL = 0.088
MDL = 0.018
Page 120f12
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Guardian Industries, LLC CleanAir Project No. 14485
Carieton, Michigan Revision 0, Final Report

Report on Compliance Testing

APPENDIX H: FACILITY OPERATING DATA






Guardian

Clean Air Project No. 14485

Production rate

Date and Time ton/hr
10/5/2021 0:00 411.6
10/5/2021 1:00 411.6
10/5/2021 2:00 411.6
10/5/2021 3:.00 411.6
10/5/2021 4:00 411.6
10/5/2021 5:00 411.6
10/5/2021 6:00 411.5
10/5/2021 7:00 411
10/5/2021 8:00 411
10/5/2021 9:00 411
10/5/2021 10:.00 411
10/5/2021 11:00 411
10/5/2021 12:00 411
10/5/2021 13:00 411
10/5/2021 14:00 411
10/5/2021 15:00 411
10/5/2021 16:00 411
10/5/2021 17:00 411
10/5/2021 18:00 411
10/5/2021 19:00 410.9
10/5/2021 20:00 410.9
10/5/2021 21:00 410.9
10/5/2021 22:00 410.9
10/5/2021 23.00 410.9
Run 1
10/5/2021 8:00 411
10/5/2021 9;00 411
10/5/2021 10:00 411
Average 411
Run 2
10/5/2021 10:00 411
10/5/2021 11:00 411
10/5/2021 12:00 411
Average 411
Run 3
10/5/2021 12:00 411
10/5/2021 13:00 411
10/5/2021 14:00 411
Average 411







Guardian Industries, LLC CleanAir Project No. 14485
Carteton, Michigan Revision Q, Final Report
Report on Compliance Testing

APPENDIX I: CHROMATOGRAMS






Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485_504 V1 Page 1-66
10/7/2021 10:34 AM

1 DiBlank
Clean Air
Sample Name: D1 Blank Injection Volume: 1.0
Vial Number: 1 Channel: ECD_1
Sample Type: blank Wavelengih: n.a.
Control Program:  AS40-5Inj1Start Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4/2021 16:05 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 4.0000
120 CHR-68-14485_S04 V1 #1 D Blank ECD_1
205S
] 1-1.387
1.00—_
0.754
0.50 2 - Suifate - 2.663
i
0.25+
J
—O.OC}—j|
-0.25
-0.60 i T T T T LU M— T = T | ¥ - - T . . . min
0.00 1.00 2.00 3.60 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
i 1.39 n.a. 0.977 0.037 57.06 n.a. BM
2 2.65 Sulfate 0.374 0.028 42.95 n.a. BMB
Total: 1.351 0.065 100.00 0.000

Chromeieon (c) Dionex 1998-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166958)




Operatormrclean Timebase:08011110_1 Sequence:CHR-88-14485_504_V1

Page 2-66
10/7/2021 10:34 AM

2 DI Blank
Clean Air
Sample Name: DI Blank Injection Volume: 1.0
Vial Number: 2 Channel: ECD_1
Sample Type: blank Wavejength: n.a.
Controi Program:  AS40-5Inj2 Bandwidth: h.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/4/2021 16:12 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0.30 CHR-68-14485 S04 V1 #2 Di Blank ECD_1
303S
] 1 - Sulfate - 2.650
0.13-
]
0.60— —]
_1
0.12-
]
-0.25—_
-0.37
-0.50-;
-0.70- 7 — T | _Mmin
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  RelArea Amount Type
min us gS*min %
1 2.65 Sulfate 0.164 0.017 100.00 n.a. BMB
Total: 0.164 0.017 100.00 0.000
Chromeleon (¢} Dionex 1996-2006
DEFAULT/ntegration Version 6.80 SR10 Build 2818 (166259)



Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 3-686

10/7/2021 10:34 AM

3 DiBlank
Clean Air
Sample Name: DI Biank Injection Volume: 1.0
Vial Number: 3 Channef: ECD_1
Sample Type: blank Wavelength: n.a.
Control Program:  A840-5Inj1 Bandwidlth: h.a.
Quantif. Method:  default Difution Factor: 1.0000
Recording Time:  10/4/2021 16:17 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0.20 CHR-68-14485_S04 V1 #3 Dj Blank ECD_1
2055
0.00
-0.20+
-0.40+
-0.60+
-0.80+
-1.00~
-1.20 , . _min
0.00 1.00 4.00 5.00
No. | Ret.Time Peak Name Height Rel.Area Amount Type
min us %
Total: 0.000 0.00 0.000
Chromeleon (¢) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1 Page 4-66
10/7/2021 10:34 AM
4 Calof 1
Clean Air
Sample Name: Cal01_1 Injection Volume: 1.0
Viaf Number: 4 Channel: ECD 1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/14/2021 16:22 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485 504 V1#4 Calo1_1 ECD 1
0.60 S
] 1 - Suifate - 2.657
0.40—_
0.20-
0.001 —
-0.20-
-0.40-
-0.60-
-0.80-
-1.00
-1.20 T . ; ' _min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min us HS*min %
1 2.68 Sulfate 0.462 0.045 100.00 n.a. BMB
Total: 0.462 0.045 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 {166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 5-66
10/7/2021 10:34 AM
5 Cal01_2
Clean Air
Sample Name: Calo1_2 Injection Volume: 1.0
Vial Number: 5 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Confrol Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  defauit Dilution Factor: 1.0000
Recording Time:  10/4/12021 18:;27 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0 CHR-68-14485_S04 Vi #5 Calo1_2 ECD_1
.60 TuS
1 1 - Sulfate - 2.657
0.40-]
]
0.20+
4
0.00-}
-0.20+
1
0.40
—O.SOJ_
]
-0.80—_
-1.00
-1.20- I ] | A ~min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us yS*min %
1 2.66 Sulfate 0.472 0.047 100.00 n.a, BMB
Total: 0.472 0.047 100.00 0.000
Chromeleon {c) Dionex 1996-2006
DEFAULT/Antegration Version 6.80 SR10 Build 2818 (166959)



Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 6-66
10/7/2021 10:34 AM
6 MDL_3
Clean Air
Sample Name: MDL_3 Injection Volume: 1.0
Vial Number: 6 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Cantrol Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time;  10/4/2021 16:32 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000
0.60 CHR-68-14485_S504 V1 #6 MDL_3 ECD 1
8073
] 1 - Sulfate - 2.667
0.40~_
0.201
0.00-] —
0,20
ﬂ
-0.40-]
]
0,60
0.80
4
-1.00~
1.20 : - e _min
0.00 1.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.66 Sulfate 0.466 0.046 100.00 n.a. BMB
Total: 0.466 0.046 100.00 0.000

DEFAULT/integration

Chromeleon {c) Dionex 1996-2006
Version §.80 SR10 Build 2818 (166959)



Operatormrclean Timebase:08011110_1 Seguence:CHR-68-14485_5S04_V1 Page 7-66
10/7/2021 10:34 AM
7 MDL_4
Clean Air
Sample Name: MDL_4 Injection Volume; 1.0
Vial Number: 8 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Conirol Program:  AS$40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/4/2021 16:37 Sample Weight: 1.0000
Run Time (min). 5.00 Sample Amount: 1.0000
0.60 CHR-68-14485_S04 V1 #7 MDL_4 ECD_1
B07S
j 1 - Sulfate - 2.657
0.40
]
0.20-]
0.00-
1
-0.20~
]
-0.40—j
-0.60-]
-0.80~
-1.00-
,1.20‘ [ I ; — : 'min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min uS uS*min %
1 2.66 Sulfate 0.481 0.048 100.00 BMB
Total: 0.481 0.048 100.00 0.000

DEFAULT/Integration

Chromeleon (¢} Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)




Operator.mrclean Timebase:08011110_1 Sequence;CHR-68-14485_504_V1 Page 8-66

10/7/2021 10:34 AM

8 MDL_5

Clean Air

Sample Name: MDL_5 Injection Volume: 1.0

Vial Number: 6 Channel: ECD_1

Sample Type: standard Wavelength: n.a.

Controf Program.  AS40-5Inj2 Bandwidth; n.a.

Quantif. Method:  default Dilution Factor: 1.0000

Recording Time:  10/4/2021 16:43 Sample Weight: 1.0000

Run Time (min}: 5.00 Sample Amount: 1.0000
0.60 CHR-68-14485 S04 V1#8 MDL_5 ECD_1

T8

1 - Sulfate - 2,657

0.401

0.20

0.00-

-0.20

-0.40

-0.60

0.80

-1.00-

'120 | T | ™ [ Tt |. T T T ‘ T T T min
0.00 1.00 2.00 3.00 4.00 5.00

No. | Ret.Time Peak Name Height Area Rel.Area Amount Type

min us pS*min %
1 2.66 Sulfate 0.462 0.046 100.00 n.a. BMB
Total: 0.462 0.046 100.00 0.000

DEFAULT/Integration

Chromeleon (¢) Dionex 1996-2008
Version 6.80 SR10 Build 2818 (166958)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_ V1 Page 9-66

10/7/2021 10:34 AM

0.60

9 MDL_6

Clean Air

Sample Name: MDL_6 Injection Volume: 1.0

Vial Number: 6 Channel: ECD 1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth; n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/4/2021 16:48 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

CHR-68-14485_S04 V1 #9 MDL_& ECD 1

-

0.40

-1.00-]

S

1 - Sulfate - 2.657

1.20]

T T r i : . ; 7
0.00 1.00 2.00

I
3.00

min
I ||

T r
4.00 5.00

No.

Ret.Time Peak Name Height Area

min

HS HS*min

Rel.Area Amount Type

%

2.66 Sulfate

0.478 0.048

100.00

n.a. 8MB

Total:

0.478 0.048

100.00

0.000

DEFAULT/Integration

Chromeleon (¢} Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1

Page 10-66
10/7/2021 10:34 AM

10 MDL_7
Clean Air
Sample Name. MDL_7 infection Volume: 1.0
Vial Number: 5 Channel. ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5inj2 Bandwidth; n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4/2021 16:53 Sample Weight: 1.0000
Run Time (min): §.00 Sample Amount. 1.0000
0.60 CHR-68-14485 S04 V1 #10 MDL_7 ECD_1
803
] 1 - Sulfate - 2.660
0.40—j
0.20
)
0.00-
-0.20-
-+
-0.40'-“
-0.60
]
—O.BOT
-1.00
-1.20 — N S . _min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us £S*min %
1 2.66 Sulfate 0.467 0.046 _ 100.00 n.a. BMB
Totak: 0.467 0.046 100.00 0.000

DEFAULT/integration

Chromeleon (¢) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-88-14485_S04_V1 Page 11-66
10/7/2021 10:34 AM
11 MDL_8
Clean Air
Sample Name: MDI._8 Injection Volume: 1.0
Vial Number: 5 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Confrol Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 4.0000
Recording Time: 10/4/2021 16:58 Sample Weight: 1.0000
Run Time (min}: 5.00 Sample Amount: 1.0000
CHR-68-14485_504 V1 #11 MDL 8 ECD 1
0.60 uS
] 1 - Sulfate - 2.657
0.40;
0.20-
0.00- ]
-0.20-]
0,40~
-0.60~
-0.80
]
1.00-F— , S l | _min
0.00 1,00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min us pS*min %
1 2.668 Sulfate 0.467 0.046 _100.00 n.a, BMB
Total: 0.467 0.046 100.00 0.000
Chromeleon {c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrciean Timebase:08011110_1 Sequence:CHR-68-14485_8504_\1 Page 12-66
10/7/2021 10:34 AM
12 Cal02_1
Ciean Air
Sample Name: Cal02_1 injection Volume: 1.0
Vial Number: 6 Charinel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  defauit Dilution Factor: 1.0000
Recording Time:  10/4/2021 17:03 Sampie Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485_504 V1 #12 Cald2_1 ECD 1
1.00 s
0‘75‘5 1 - Sulfate - 2.657
0.50]
0.25-
i
0.00
]
-0.25-
]
]
-0.50
i
-0.75
1
E
-1.201 T | l | . min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min ps HS*min %
1 2.66 Sulfate 0.763 0.075 100.00 n.a. BMB
Total: 0.763 0.075 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 13-66

10/7/2021 10:34 AM

13 Cal02_2
Clean Air
Sample Name: Cal02_2 infection Volume: 1.0
Vial Number: 7 Channel: ECD_1
Sample Type: standard Wavelength: n.a,
Conlrol Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Facfor: 1.0000
Recording Time:  10/4/2021 17:08 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount; 1.0000
1.00-CHR-68-14485_S04_V1#13 Cal02 2 ECD_1
007’5
0.75{ 1 - Suffate - 2.657
0.50-
0.25
0.00
-0.25-
-0.50
]
-0.75-
]
-1.20 A , — e i
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min s US*min %
1 2.66 Sulfate 0.766 0.075  100.00 n.a. BMB
Total: 0.766 0.075 100.00 0.000
Chromeleon (¢} Dionex 1996-2006
DEFALULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 14-66
10/7/2021 10:34 AM
14 Cal03_1
Clean Air
Sample Name: Cal03_1 injection Volume: 1.0
Vial Number: 8 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a,
Quantif. Method:  default Ditution Factor: 1.0000
Recording Time:  10/4/2021 17:13 Sample Weight: 1.0000
Run Time (min). 5.00 Sample Amount: 1.0000
CHR-68-14485_504 V1 #14 Cal03_1 ECD 1
2.00 S
1
1.504 1 - Suifate - 2.657
1
1.00-
0.50
-0.00-
-0.50-
]
-‘1.00j
]
-1.50 l I T L L L I' T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min s HS*min %
1 2.66 Suifate 1.478 0.145 100.00 n.a. BMB
Total: 1.478 0.145 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operatormrelean Timebase:08011110_1 Sequence:CHR-68-14485_804_V1

15 Cal03 2
Clean Air
Sample Name: Cal03_2 Injection Volume: 1.0
Vial Number. 9 Channel: ECD 1
Sample Type: standard Wavelength: n.a.
Cantrol Program.  AS40-5Inj1 Bandwidth: n.a.
Quaniif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4{2021 17:18 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount: 1.0000
2.00 CHR-68-14485_504 V1 #15 Calg3 2 ECD 1
00113
1
1 .5()—j 1 - Sulfate - 2.657
)
1.00-
j
1
0.50
]
(.00
R
-0.50-
4
1
-1.00——‘
j min
'1-50 l | 'I_ B . - _i T
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.66 Suifate 1.489 0.146 100.00 n. a. BMB
Toftal: 1.489 0.146 100.00 0.000

Page 15-66
10/7/2021 10:34 AM

Chromeleon (¢} Dionex 1996-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1 Page 16-66
10/7/2021 10:34 AM
16 Cal04_1
Clean Air
Sample Name: Cal04_1 Injection Yolume: 1.0
Vial Number: 10 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor; 1.0000
Recording Time:  10/4/2021 17:23 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
35 CHR-68-14485_504_V1#16 Calo4 1 ECD_1
50475
3 00 1 - Sulfate - 2.667
2.00+
4
1.00-4
.I
0.00-
i
1 in
“‘100 T T T T T T T T m
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us PS* min %
1 2.66 Sulfate 2.959 0.284 100.00 n.a. BMB
Total: 2,959 0.284 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 17-66
10/7/2021 10:34 AM

17 Cal04_2
Clean Air
Sample Name: Cal04_2 Injection Volume: 1.0
Vial Number: 1 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program: ~ AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4/2021 17:29 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

3 50 CHR-68-14485_5S04_ V1 #17 Cal04 2 ECD 1

5073s
- 1 - Sulfate - 2,653

2.00+

1.00-

0.00-

-1.50 r ‘ | | iy

0.00 1.00 2.00 3.00 4.00 5.00
No. ; Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.65 Sulfate 2.978 0.286 _ 100.00 n.a. BMB

Total: 2.978 0.286 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dicnex 1996-2006
Version 6.80 SR10 Build 2818 (165959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_\H

18 Cal05_1
Clean Air
Sample Name: Cal05_1 Injection Volume: 1.0
Vial Number: 12 Channel: ECD 1
Sample Type: standard Wavelength: n.a.
Controf Program:  A$40-5Inj2 Bandwidth: n.a,
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4/2021 17:34 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

9.0 CHR-68-14485_S04 V1 #18 Calos_1 ECD_1

O
1 - Suifate - 2.650

7.5—_

6.3+

5.0

3.8

2,51

1.3 L

-2.0-] I | | : _min

0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us g8 min %
1 2.65 Sulfate 7.757 0.735 100.00 n.a. BMB

Total: 7.757 0.735 100.00 0.000

Page 18-66
10/7/2021 10:34 AM

Chromeleon {c) Dionex 1996-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485 S04 V1

Page 19-66

10/7/2021 10:34 AM

19 Cal05_2
Clean Air
Sample Name: Cal05_2 Injection Volume: 1.0
Vial Number. 13 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program:  AS40-51nj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/4/2021 17:39 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000
9.0 CHR-68-14485_S04 V1 #18 Cal05_2 ECD_1
0755
] 4 - Sulfate - 2.660
7.6
6.3
5.0
3.8
2.5-
]
1
1.35
]
1
]
"20 L T — T I T T T T T min
0.00 1.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min us PS*min %
1 2.65 Sulfate 7.770 0.738 100.00 n.a. BMB
Total: 7.770 0.738 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAUL T/integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence,CHR-68-14485_S04_V1 Page 20-66
10/7/2021 10:34 AM
20 Cal06_1
Clean Air
Sample Name: Cal06_1 Injection Volume: 1.0
Vial Number: 14 Channel. ECD 1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidih: h.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/4/2021 17:44 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 4.0000
CHR-68-14485_S04_V1 #20 Calog_1 ECD_1
12.0 S
|
10‘0_: 1 - Sulfate - 2,650
8.0+
6.0
4.0+
2.0+
"2.0 L T T I I LI T fi L T L T L L € min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min usS uS*min %
1 2.65 Sulfate 9477 0.894 100.00 n.a. BMB
Total: 9477 0.894 100.00 0.000

DEFAULT/integration

-22

Chraomeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence;CHR-68-14485_S04 V1

Page 21-66
10712021 10:34 AM

21 Cal06_2
Clean Air
Sample Name: Cal06_2 Injection Volume: 1.0
Vial Number: 15 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Ditution Factor: 1.0000
Recording Time:  10/4/12021 17:49 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
12.0 CHR-68-14485_504 V1 #21 Calls 2 ECD 1
) S5
]u
0
10. J 1 - Sulfate - 2.650
8.0
)
5.0+
4,0
2.0+
0.0—‘—————————« ~ — !
.J [
] .
min
—2. — T ¥ Ll ¥ T H T
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min ~us PS*min %
1 2.85 Suifate 9.490 0.908 100.00 n.a. BMB
Total: 9.490 0.908 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operatormrelean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1 Page 22-66
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22 DI Blank
Clean Air
Sample Name: Di Blank infection Volume: 1.0
Vial Number: 16 Channel; ECD_1
Sample Type: blani Wavelength: n.a.
Controf Program;  AS40-5Inj2 Bandwidih: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/4/12021 17:54 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485 S04 V1 #22 D! Blank ECD 1
0.2¢
WS
-0.00-
-0.20+
]
-0.40-
-0.604
-0.80+
'1.0G I "’ A R —T T L T T min
¢.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
Total: 0.000 0.000 0.00 0.000

DEFAULT/Integration

|- 24

Chromeleon (¢) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 23-66
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23 END
Clean Air

Sample Name:
Vial Number:

Sample Type:

Recording Time:
Run Time (min):

Conlrol Program:
Quantif. Method:

END

17

blank

End

defauit
10/4/2021 17:59
n.a.

Infection Volume;

Channel:
Wavelength:
Bandwidth:
Dilution Factor:
Samiple Weight:
Sample Amount:

1.0

n.a.
n.a.
n.a.
1.0000
1.0000
1.0000

CHR-68-14485 504 V1 523

END

ECD

The systemn cannol find the file specifiad.

Can't open raw data Ble "CoChromeidaiad08011110 N2 DataVi4485\CHR-G8.- 14485 504 V1 5EM
FCO 1 CHINTTA34 acd”,

n.a. n.a. n.a n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a.
Tofal: 0.000 0.000 0.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration

Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08811110_1 Sequence;CHR-68-14485_S04_V1
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24 DI Blank
Clean Air
Sample Name: Di Blank Injection Volume: 1.0
Vial Number; 18 Channel: ECD_1
Sample Type: blank Wavelength: n.a.
Control Program:  AS40-5inj1Start Bandwidth: n.a.
Quantif. Method:  default Dilution Factor; 1.0000
Recording Time: 10/5/2021 8:15 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000

CHR-68-14485 S04 V1 #24 Ll Blank ECD_1
0.20 S
0.00~
]

-0.20

-0.40-4

-0.860

-0.80+

-1.00+

-1.20 T : i min

0.00 1.00 4.00 5.00
No. | Ret.Time Peak Name Height Rel.Area Amount Type
min us %
Total: 0.000 0.00 0.000
Chromeleon (c) Dionex 1996-2008

DEFAULT/Integration Version 6.80 SR10 Build 2818 (186959)



Operatormrclean Timebase:08011110_1 Sequence:CHR-68-14485_804_V1 Page 25-66
10/7/2021 10:34 AM

25 DI Blank
Clean Air
Sample Name: DI Blank Infection Volume: 1.0
Vial Number: 19 Channel: ECD_1
Sample Type:; blank Wavelength: n.a.
Confrol Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 8:22 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0.20 CHR-68-14485_8S04 V1 #25 DI Blank ECD 1 ]
s ]
0.00-
-0.20-
]
-0.40—
]
T
-0.60+
1
-0.80j
-1.00j
'1.20_ T T T ) ¥ T T ¥ T T T T T T T H T T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
Totai: 0.000 0.000 0.00 0.000

Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator.mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 26-66
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26 Cal03_1
Clean Air
Sample Name: Cal03_1 Injection Volume: 1.0
Vial Number; 20 Channef: EcD_1
Sample Type: standard Wavelength: n.a.
Controf Program:  AS40-5inj1 Bandwidth: n.a.
Quantif. Method:  default Difution Factor: 1.0000
Recording Time:  10/5/2021 8:27 Sample Weight: 1.0000
Run Time (rmin): 5.00 Sample Amount; 1.0000
5 CHR-68-14485 S04 V1 #28 Calo3 1 ECD_1
00ps
1.50: 1 - Suifate - 2.663
1.00~j
]
0.50-
]
-0.00 ] I
]
-0.50
1.00-
-1.50- : , , | _min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.66 Sulfate 1.472 0.145 100.00 n.a. BMB
Total: 1.472 0.145 100.00 0.000
Chromeleon (¢) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operater:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1

Page 27-66
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27 Cal03_2
Clean Air
Sample Name: Cal03_2 Injection Volume: 1.0
Vial Number: 21 Channel: £ECD 1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif, Method:  defaulit Dilution Factor: 1.0000
Recording Time:  10/512021 8:32 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000
CHR-68-14485_504 V1 #27 Cald3 2 ECD_1
2.00 S
1 50; 1 - Suifate - 2.660
1.00-
]
0.50+
]
]
-0.00 : ]
]
-O.S(H_
1,004
-1.50 1 : 1 : _min,
0.00 1.00 2.00 3.00 4.00 5.00
No. [ Ret.Time Peak Name Height Area Ref.Area Amount Type
min us PS*min %
1 2.66 Sulfate 1.478 0.146  100.00 BMB
Total: 1.478 0.146 100.00 0.000
Chromeleon (c) Diohex 1996-2006
DEFAULT/integration Version 6.80 SR10 Build 2818 {166959)



Operator:mrciean Timebase:08011110_1 Sequence:CHR-68-14485_5S04 V1 Page 28-66
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28 CCV 1
Ciean Air
Sample Name; CCcV 1 injection Volume: 1.0
Vial Number: 22 Channel: ECD_1
Sample Type: validate Wavelength: n.a.
Conirol Program:  AS40-5Inj1 Bandwidth: n.a,
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 8:37 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount: 1.0000
2 50 CHR-68-14485 S04 /1 #28 CCVv_1 ECD 1
S 1 - Suifate - 2,667
2,001
1
1.50-]
N
1.00j
0.50-]
-0.00- -
-o.so—j
-1.00-}
'1-50 | ; _I I S — T _'_ L L T l_ T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min usS pS*min %
1 2.66 Sulfate 2.337 0.228 100.00 n.a. BMB
Total: 2,337 0.229 100.00 0.000
Chromeleon (¢) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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29 CCV_2
Clean Air
Sample Names: CCv_2 Injection Volume: 1.0
Vial Nurmber: 23 Channel: ECD_1
Sample Type: validate Wavelengih: . N
Controf Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  defauit Difution Factor: 1.0000
Recording Time: 10/5/2021 8:42 Sample Weight; 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

300 CHR-68-14485_504 V1 #29 CcCV 2 ECD_1

00775
1 - Sulfate - 2.660

2,00+

1.00+

0,00+ |

-1.00-

-1.50 R , — : Y _____min

0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.66 Sulfate 2.337 0.237  100.00 n.a, BMB

Total: 2.337 0.237 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_ V1 Page 30-66
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30 Audit_1
Clean Air
Sample Name: Audit_1 Injection Volume: 1.0
Vial Number: 24 Channel: ECD 1
Sample Type: unknown Wavelength: n.a.
Control Program;  AS40-5Inj1Start Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 8:57 Sample Weight; 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
120 CHR-88-14485_S04 V1 #30 Audit_1 ECD 1
1S 3 - Sulfate - 2.653
100+
80—
60
40-
20
]
1 11,920 2-
o g r\_j/ p 2 1.603I | ) [
-20 7 T " ] T " T T T T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min us ES*min %
1 1.12 n.a. 1.170 0.090 0.84 n.a. BMB
2 1.60 n.a. 0.654 0.124 1.17 n.a. BMB
3 2.65 Sulfate 112.297 10.447  97.99 n.a. BMB
Total: 114.122 10.661 100.00 0.000
Chromelecn (¢} Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166958)
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31 Audit_2
Clean Air
Sample Name: Audit_2 Injection Volume: 1.0
Vial Number: 25 Channel: ECD_t1
Sample Type: unknown Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/5/2021 9:03 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
120 CHR-68-14485_504 V1 #31 Audit_2 ECD _1
S 3 - Sulfate - 2.650
100
80+
60
40
20+
N S— 10793, 2:1603 i
-20 , ; | ; . min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 0.79 n.a. 0.160 0.039 0.37 n.a. BM .
2 1.60 n.a 0.638 0.120 1.13 n.a. BMB
3 2.65 Sulfate 112.229 10.443  98.50 n.a. BMB
Total: 113.027 10.602 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-1 4485 _S04_V1

32 Run0_1
Clean Air
Sample Name: Run0_1 Infection Volume: 1.0
Vial Number: 26 Charinel: ECD_1
Sample Type: unknown Wavelength: n.a.
Control Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 9:09 Sample Weight: 4.0000
Run Time {min): 5.00 Sample Amount: 1.0000
45.0 CHR-68-14485_S04 V1 #32 RunQ 1 ECD_1
01s
1 2 - Sulfate - 2.637
30.0+
20.0+
10.0-
1-2.187)
— 1L — !
-5.0 | | | : ‘ min
(.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us HS*min %
1 2.19 n.a. 4,953 0.386 9.24 Ru
2 2.64 Sulfate 41.161 3.792  90.76 BMB
Total: 46.114 4178 100.00 0.000

Page 32-68
10/7/2021 10:34 AM

Chromeleon {(c) Dionex 1896-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 33-66

10/7/2021 10:34 AM

33 Run0_2
Clean Air
Sample Name; Run0_2 Injection Volume: 1.0
Vial Number: 27 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Controf Program:  AS40-5inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 9:14 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount: 1.0000
45.0- E(});lR-t’iB-MMSEa S04 V1 #33 Run0_2 ECD ‘1_|
1 2 - Sulfate - 2,637
30.0-1
!
{
1
20.0
.i
10.0-
S _ .
-5.0 T : : e, Min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  Rel.Area Amount Type
min us HS*min %
1 219 n.a. 4,948 0.386 9.24 Ru
2 2.64 Sulfate 41.191 3793 90.76 BMB
Total: 46.139 4,179 100,00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 {166959)

1-35
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34 Audit_1
Clean Air
Sample Name: Audit_1 Injection Volume: 1.0
Vial Number: 28 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Controf Program:  AS40-5Inj1Start Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 12.5000
Recording Time:  10/5/2021 9:44 Sample Weight: 1.0000
Run Time (min}: 5.00 Sample Amount: 1.0000
7 CHR-68-14485 S04 V1 #34 Audit_1 ECD_1
.00 3
j” 1 - Sulfate - 2.660
5.00
1
3.75+
2.56:
o
1.25]
4
]
0.00- — -
i v
-
i .
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min 1] gS*min %
1 2.66 Sulfate 6.460 0.614 _ 100.00 n.a. BMB
Total: 6.460 0.614 100.00 0.000
Chromeleon {(c¢) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrciean Timebase:08011110_1 Sequence:CHR-68-14485_504_V1 Page 35-66
10/7/2021 10:34 AM

35 Audit_2
Clean Air
Sample Name; Audit_2 Injection Volume: 1.0
Vial Number: 29 Channel: ECD 1
Sample Type: unknown Wavelength: n.a.
Conirol Program:  AS40-5inj2 Bandwidth; n.a,
Quantif, Method:  default Dilution Factor. 12,5000
Recording Time:  10/5/2021 9:54 Sample Weight: 1.0000
Run Time (min). 5.00 Sample Amount: 1.0000
.00 CHR-68-14485 S04 V1 #35 Audit 2 ECD_1
TS
1 3 - Suffate - 2,660
’
]
5.00-
1
3.7‘:}j
]
1
2,50+
ﬂ
1
1.25—1
0.00- 2189 ,
-2.00 i T T T ] ¥ ¥ T l T T T ‘i T T T i T T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us ~ 4S*min %
1 0.75 n.a. 0.163 0.088 12.28 n.a. BMB
2 1.60 n.a. 0.084 0.013 1.79 n.a. BMB
3 2.66 Sulfate 6.488 0618 8593 na. __ BMB
Total: 8.745 0.720 100.00 0.000

Chromeleon (c) Dionex 1996-2006
DEFAULT/integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1 Page 36-66
10/7/2021 10:34 AM
36 Run0_1
Clean Air
Sample Name: Run0_1 injection Volume: 1.0
Vial Number, 30 Channel: ECD_1
Sample Type: unknown Wavelength: na.
Confrof Program:  AS40-5Injt Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 12.5000
Recording Time:  10/5/2021 9;56 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485_5S04 V1 #36 Rung_1 ECD_1
3.00 S
ﬁ 2 - Sulfate -~ 2.650
1
2.00+
]
T
1
1.00+
] 1-2.187) \
-1.00-]
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min LS pUS*min %
1 219 n.a, 0.398 0.033  11.01 n.a. BMB
2 2.65 Sulfate 2.704 0.265 88.99 n.a. BMB
Totai: 3.101 0.298 100.00 0.000
Chromeleon (¢} Dionex 1996-2008
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operator:mrciean Timebase:08011110_1 Sequence:CHR-68-14485_S04 V1

Page 37-66
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37 Run0_2
Clean Air
Sample Name: Run0_2 Injection Volume: 1.0
Vial Number: kL Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Controf Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Ditution Factor: 12.5000
Recording Time:  10/5/2021 10:01 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount: 1.0000
3.00 GCHR-68-14485_S04 V1 #37 Run0_2 ECD_1
00155
] 2 - Sulfate - 2,650
2.00+
1,00+
]
0.00
-1.00+
]
-1.50 , — - _mir|
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us HS*min %
1 219 n.a. 0.389 0.032 10.51 Ru
2 2,85 Suifate 2.728 0.271  89.49 BMB
Total: 3.115 0.303 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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38 Run1_1
Clean Air
Sample Name; Run1_1 Injection Volume: 1.0
Vial Number: 32 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Controf Program:  AS40-5Inj15tart Bandwidth: n.a.
Quantif. Method: = default Dilution Factor. 12.5000
Recording Time:  10/5/2021 10:57 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
95 CHR-68-14485_S04 V1 #38 Run1_1 ECD_1
.50 LS
) 2 - Sulfate - 2.647
2,00
1.50-
1,00
0.50] L
_000-:‘ e T
-0.503
%
-1.00—_‘
1
1.50————— — N | . _min
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us HS*min %
1 218 n.a. 0.223 0.019 7.82 n.a, Ru
2 2.65 Sulfate 2.238 0.223 92.18 n.a. BMB _
Total: 2.461 0.242 100.00 0.000
Chromeleon (¢} Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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39 Run1_2
Clean Air
Sample Name: Run1_2 Injection Volume: 1.0
Vial Number: 33 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Confrol Program:  AS40.5Inj2 Bandwifdth: n.a.
Quantif. Method:  default Dilution Factor: 12.5000
Recording Time: 10/5/2021 41:04 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
250 CHR-68-14485 S04 V1 #39 Runt_2 ECD_1
i TS o
1 2 - Sulfate - 2.650
2,00
1,50
1.00-
0.50
-0.004— .
-0.50-
-1.00-
'150 ] T T T I T T T T T T T 3 T T T T ¥ T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us US*min %
1 2.18 n.a. 0.202 0.018 747 n.a. BM
2 2.65 Sulfate 2.233 0.222 9253 n.a. M8
Total: 2.435 0.240 100.00 0.000

Chromeleon (c) Dionex 1896-2006
DEFAULT/integration Version 6.80 SR10 Build 2818 (166959)
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40 Run2_1
Clean Air
Sample Name: Run2_1 Injection Volume: 1.0
Vial Number: 34 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Controf Program:  AS40-5Inj1Start Bandwidth: h.a.
Quantif. Method:  default Difution Factor: 12.5000
Recording Time: 10/5/2021 12:46 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
200 CHR-68-14485 S04 V1 #40 Runz_1 ECD 1
0075
1.0+ 2 - Sulfate - 2.647
1.00-
0.50-
0,00
0.50-
-1.00]
-1.50 ] T f ' I T T T I f 7 ' [} T T T I T ¥ T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us ES*min %
1 217 n.a. 0.444 0.037 20.86 n.a. BM
2 265 Sulfate 1.392 0.139 79.14 n.a. MB
Total: 1.836 0.175 100.00 0.000
Chromeleon (c) Dionex 1896-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase;08011110_1 Sequence:CHR-68-14485_S04_V1

Page 41-66

10/7/2021 10:34 AM

41 Run2_2
Clean Air
Sample Name: Run2_2 Injection Volume: 1.0
Vial Number; 35 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Control Program:  ASA40-5lnj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 12.5000
Recording Time: 10/6/2021 12:53 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount; 1.0000
|, gg-CHR-68-14485_S04_V1 #41 Run2_2 ECD_1
005
1
1
1.50; 2 - Sulfate - 2.650
1.00
0.50-
-0.00-
1
1
-0.50+
]
-1.00+
'1.50“ T T L T LER B l—rnln
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min usS _S*min %
1 217 n.a. 0.438 0.038 20.50 n.a. BM
2 2.65 Sulfate 1.403 0139  79.50 na. MB
Total: 1.839 0.175 100.00 0.000

DEFAULT/Integration

Chromeleon (¢) Dionex 1996-20086
Version 6.80 SR10 Build 2818 {166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_ V1 Page 42-66
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42 Run3_1
Clean Air
Sample Name; Run3_1 Injection Yolume: 1.0
Vial Number: 36 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Conlrol Program:  AS40-5Inj1Start Banadwidth: n.a.
Quantif. Method:  default Dilution Factor; 12.5000
Recording Time:  10/5/2021 14:04 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000
3.0pCHR-68-14485_S04,_V/1 #42 Run3_1 ECD_1
0035
| 2 - Sulfate - 2.694
2.00+
1
1.00+
0.00— T
-1.004
-1.50 T , | — . miry
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min S pS*min %
1 2.21 n.a. 0.155 0.014 537 BMB
2 2.69 Sulfate 2.575 0.252 9463 BMB
Total: 2,730 0.267 100.00 0.000
Chromeleon (c) Dionex 1896-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 {(166959)
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43 Run3_2
Clean Air
Sample Name: Run3_2 infection Volume: 1.0
Vial Number: 37 Channel: ECD_1
Sample Type: unknown Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 12.5000
Recording Time:  10/5/2021 1411 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount; 1.0000
3.00 CHR-68-14485, 504 V1 #43 Run3d 2 ECD_1
0013S
| 2 - Sulfate - 2.643
2.00+
1.00+
0.00 ey
]
.|
-1.00-]
'1.50 I T T T T T T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min L) uS*min %
1 2.16 n.a. 0.153 0.014 5.24 n.a. BM
2 2.64 Sulfate 2,567 0.256  94.76 n.a. MB
Total: 2720 0.270 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/integration Version 6.80 SR10 Buitd 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_5S04_W1 Page 44-66
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44 MatrixSpike_1
Clean Air
Sample Name: MatrixSpike_1 Injection Volume: 1.0
Vial Number: 38 Channef: ECD_1
Sample Type: spiked Wavelength: n.a.
Controfl Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Ditution Facfor: 12.5000
Recording Time:  10/5/2021 14:16 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
2.00 CHR-68-14485_S04 V1 #44 MatrixSpike 1 ECD_1
0017S
6.00+
J 3 - Sulfate - 2.643
5.00—-
4.00j
]
3.00j
]
2.001
]
1.00-
0.00 -
1.00-4—— [ | _min
0.00 3.00 4.00 5,00
No. | Ret.Time Peak Name Height Area  RelArea Amount Type
min us _HS*min Y%
1 1.39 n.a. 0.542 0.019 3.20 h.a. BMB
2 2.18 n.a. 0.418 0.035 5.77 n.a. BM
3 2.64 Sulfate 5.666 0.546  91.03 n.a. MB
Total: 6.626 0.600 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrelean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1
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45 MatrixSpike_2
Clean Air
Sample Name: MatrixSpike_2 Injection Volume: 1.0
Vial Number: 39 Channet: ECD_1
Sample Type: spiked Wavelength: n.a.
Controf Program;  AS40-5Inj2 Bandwidth: h.a.
Quantif. Method:  defaulit Ditution Factor: 12.5000
Recording Time: 10/5/2021 14:21 Sample Weight: 1.0000
Run Time (min):  5.00 Sample Amount: 1.0000
2 00 CHR-68-14485 504 V1 #45 MalrixSpike_2 EcD_1
0035
6.00]
J 3 - Sulfate - 2.643
5.00-;
4,00
3,00
2.0
1.00-:
1-1.387 2-2.48
0.00-] \ k: .
-1.00 T . . | ; : . i | : ' min
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us US*min %
1 1.39 na, ’ 0.500 0.017 2.86 n.a. BMB
2 2.16 n.a, 0.416 0.034 573 n.a. BM
3 2.64 Suifate 5,668 0.547  91.42 n.a. MB
Total: 6.583 0.599 100.00 0.000
Chromeleon {c) Dionex 1996-2006
DEFAULT/Integration Version 6,80 SR10 Build 2818 {(166959)
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46 QC_1
Clean Air
Sample Name: Qc_1 Infection Volume: 1.0
Vial Number, 40 Channel: ECD _1
Sample Type: validate Wavelengih: n.a.
Conlrol Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/5/2021 14:26 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

2 50 CHR-68-14485_S04 V1 #46 QCc_1 ECD 1

8018
y 1 - Sulfate - 2.647

2,00

1.50

1.00-]

0.50

-0.00- {

-0.50-

-1.00-]

-1.50 ] | | | | _min

0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us ES*min %
1 265 Sulfate 2.216 0.216 100.00 n.a. BMB
Total: 2216 0.216 100.00 0.000
Chromeleon (c) Dionex 1996-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 {(166959)
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47 QC_2
Clean Air
Sample Name: Qc 2 Injection Volume: 1.0
Vial Number: 41 Channel; ECD_1
Sample Type: validate Wavelength: n.a.
Control Program:  AS40-5inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/5/2021 14:31 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 4.0000
250 CHR-68-14485_504 V1 #47 QC 2 ECD_1
805
1 2 - Sulfate - 2.640
4
2.00+
1
150
]
1.00+
]
0.50}
]
-0.00 —
-0.50-
]
-1.00
1,50+ T . - _min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area  RelArea Amount Type
min 15 pS*min %
1 2186 n.a, 0.160 0.015 6.21 n.a. BM
2 2,64 Sulfate 2.233 0.222  93.79 n.a. MB
Total: 2.383 0.236 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 {166959)
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48 CCV_1
Clean Air
Sample Name: CCV_1 Injection Volume: 1.0
Vial Number: 42 Channel: ECD_1
Sample Type: validate Wavelength: n.a.
Control Program:  AS40-5Inj1 Bandwidih: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/12021 14:36 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
3.00 CHR-68-14485_S04 V1 #48 ccv_1 ECD 1
00iS
2 - Sulfate - 2.640
2.00+
1.00]
0.00 I
.
-1.00-
i min
-1.50 | ] _'_ —T T ™ 'l T
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rei.Area Amount Type
min usS uS*min %
1 2,18 n.a. 0.128 0.012 5.00 n.a. BM
2 2.64 Sulfate 2.382 0.235 95.00 n.a. MB
Total: 2.510 0.247 100.00 0.000
Chromeleon {c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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49 CCV_2
Clean Air
Sample Name: CCv_2 injection Volume: 1.0
Vial Numbet: 43 Channel: ECD 1
Sample Type: validate Wavelength: n.a.
Confrol Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  defauit Dilution Factor: 1.0000
Recording Time:  10/5/2021 14:41 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485 S04 V1 #49 CCV 2 ECD_1
3.00 S
1 - Sulfate - 2.643
2.00—
1.00+
0.00 T
-1.00+
-1.50 : : , | _min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.64 Sulfate 2.397 0.235 100.00 n.a. BMB
Total: 2.397 0.235 100.00 0.000
Chromeleon (c) Dionex 1396-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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50 DI Blank
Clean Air
Sample Name: Dl Blank injection Volume: 1.0
Vial Number:; 44 Channel: ECD_1
Sample Type: blank Wavelength: n.a.
Controf Program:  AS40-5inj1 Bandwidth: n.a.
Quantif. Method:  default Difution Factor: 1.0000
Recording Time: 10/5/2021 14:46 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount; 1.0000

0.20 CHR-68-14485_504_V1 #50 Dl Blank ECD 1

207

0.00

-0.20+

-0.40-

-0.60—

-0.80+

-1.00+

-1.20 ] S L AL A mie

0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us HS*min %
Total: 0.000 0.000 0.00 0.000
Chromeleon (c) Dionex 1996-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 (186959)
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51 DI Blank
Clean Air
Sample Name: DI Blank Injection Volume: 1.0
Vial Number: 45 Channel: ECD 1
Sample Type: blank Wavelength: n.a.
Controf Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/5/2021 14:51 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

CHR-68-14485 S04 V1 #51 DIl Blank ECD 1

0.20 uS

0.00-

-0.20—

-0.40~

-0.60—

-0.80-

-1.00+

-1.20 —— T : ' min

0.00 1.00 4.00 5.00
No. | Ret.Time Peak Name Height Rel.Area Amount Type
min 1] %
Total: 0.000 0.00 0.000
Chromeleon (c) Dionex 1996-2006

DEFAULTY/Integration Version 6.80 SR10 Build 2818 (166959)
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52 Cal01_1
Clean Air
Sample Name: Calo1_1 Injection Volume: 1.0
Vial Number; 46 Channel. ECD 1
Sample Type: standard Wavelength: n.a.
Confrol Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Diiution Factor: 1.0000
Recording Time: 10/5/2021 14:57 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0 CHR-68-14485 504 V1 #52 Caloi_1 ECD_1
.60 Tus
1 2 - Suifate - 2.643
0'40f
0.20
0,00
-0.20
-0.40+
-0.60
0.80
-1.004
-1.20- , ————————y _min
0.00 1.00 3.00 4,00 5.00
No. | Ret.Time Peai Name Height Area  Rel.Area Amount Type
min us uS*min %
1 2.16 n.a. 0.067 0.007  11.83 n.a. Ru
2 2.64 Sulfate 0.477 0.045  88.17 n.a. BMB
Total: 0.544 0.056 100.00 0.000
Chromeleon (¢} Dionex 1996-2006
DEFAULT/Integration Versionh 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_504_ V1
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53 Cal01_2
Clean Air
Sample Name:; Cal01_2 injection Volume: 1.0
Vial Number: 47 Channel; ECD 1
Sample Type: standard Wavelength: n.a.
Conirof Program:  AS40-5lnj2 Bandwidth: n.a.
Quantif. Method:  default Difution Factor: 1.0000
Recording Time: 10/5/2021 15:02 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
0.6 CHR-68-14485_504_V1 #53 Calo1_2 ECD 1
8071
] 1 - Sulfate - 2.643
0.40-_]
0.20j
1
0.00- ]
- ¥
]
=0.20
]
-C).40j
0,60
0,80
100
-1.20 ] : | 1 1 . min
| Q.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us ES*min %
1 2.64 Sulfate 0.497 0.051  100.00 n.a. BMB
Total: 0.497 | 0.051 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 {166959)



Operatorimrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 54-66

10/7/2021 10:34 AM

1.00

54 Cal02_1

Clean Air

Sample Name: Cal02_1 Infection Volume: 1.0

Vial Number; 48 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Confrof Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/202% 15:07 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

CHR-68-14485 S04 V1 #54 Cal02_1 ECD 1

HS

0.75j_
3
0.50
]

1 - Suifate - 2.643

min
'1 .20 | — 1 L _'_ B T T '_ — F
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min pS pS*min %
1 2.64 Suifate 0.772 0.082 100.00 n.a. BMB
Total: 0.772 0.082 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/integration Version 6.80 SR10 Build 2818 (166959)
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55 Cal02_2
Clean Air
Sample Name: Calo2_2 Injection Volume: 1.0
Vial Number: 49 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Difution Factor: 1.0000
Recording Time:  10/5/2021 15:12 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
1.00 CHR-68-14485_ S04 V1 #55 Calp2_2 ECD 1
001s
0.75—: 1 - Sulfate - 2,643
0.50]
0.25-
0.00- |
-0.25-]
-0.50]
]
-0.75
]
"1.20 1 T L T l T T T I T T T l T T T I T 43 T min
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min s US*min %
1 2.64 Sulfate 0.775 0.077 100.00 n.a. BMB
Total: 0.775 0.077 100.00 0.000

Chromeleon (c) Dionex 1996-2006

DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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56 Cal03_1
Clean Air
Sample Name: Cal03_1 injection Volume: 1.0
Vial Number: 50 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  defauit Dilution Factor: 1.0000
Recording Time:  10/5/2021 45:17 Sample Weight: 1.0000
Run Time {min): 5.00 Sample Amount: 1.0000
20 CHR-68-14485 S04 V1 #56 Calo3 1 ECD 1
001s
1.50_: 1 - Sulfate - 2,640
.00
0.50-]
-0.00- ~1
-0.50-
1,00}
-1.50- T —— — min
0.00 1.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us pS*min %
1 2.64 Sulfate 1.481 0.145 100.00 n.a. BMB
Total: 1.481 0.145 100.00 0.000
Chromeleon {(c) Dionex 1996-2006
DEFAULT/integration Version 5.80 SR10 Build 2818 (166959)
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57 Cal03_2
Clean Air
Sample Name: Cal03_2 injection Volume: 1.0
Vial Number: 51 Channel: ECD 1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 15:22 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

2.00 CHR-68-14485 S04 V1 #57 Calg3 2 ECD_1

TS

1.50—- 1~ Sulfate - 2.643

1,00~

0.50-

0.00- —

-0.50-

1,00

-1.50 ] 1 ; & : . min

0.00 1.00 2.00 3.00 4,60 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.64 Suifate 1.501 0.148 100.00 _BMB

Total: 1.501 0.148 100.00 0.000

DEFAULT/Integration

Chromeleon (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)
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Operator:mrelean Timebase:08011110_1 Sequence:CHR-688-14485_504_V1 Page 58-66
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58 Cal04_1
Clean Air
Sample Name: Calo4_1 injection Volume: 1.0
Vial Number: 52 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5inj1 Bandwidih; n.a,
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time: 10/5/2021 15:27 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485 S04 V1 #58 Cal04_1 ECD_1
3.50 uS
_- 1 - Sulfate - 2.640
2.00+
1.00+
0.00—[— 14 i
"1 -50 T T T 'I I T T T I T T L "'7 T L T mJn
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min _uS US*min %
1 2.64 Sulfate 3.010 0.293 100.00 n.a. BMB
Totak 3.010 0.293 100.00 0.000
Chromeleon (¢} Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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59 Cal04 2
Clean Air
Sample Name: Calo4_2 Injection Volume: 1.0
Vial Number: 53 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 15:32 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
3.50 CHR-68-14485 504 V1 #59 Calod 2 ECD_1
TS
] 1 - Suifate - 2.640
S.OOﬂ
1
2.004
]
1,00+
0.00+ I
"1.00 I Z— T T 1 T T 7 . mln
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.64 Sulfate 3.023 0.299 100.00 n.a. BMB
Total; 3.023 0.299 100.00 0.000
Chromeleon (c) Dionex 1926-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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60 Cal05_1
Clean Air
Sample Name: Calos_1 Injection Volume: 1.0
Vial Number: 54 Channel: ECD_1
Sample Type: standard Wavelength: n.a.
Controf Program;  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 15:37 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
9.0 CHR-68-14485_ S04 V1 #60 Cal0b_1 ECD 1
07s
] 1 - Sulfate - 2,637
7.5*_
6.3
5.01
3.8
]
2.5—“
]
1.3+
]
1.0+ A U — e
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us }S*min %
1 2.64 Sulfate 7.691 0.734 100.00 n.a. BMB
Total: 7.691 0.734 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)
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61 Cal05 2
Clean Air
Sample Name: Cal05_2 Injection Volume: 1.0
Vial Number: 55 Channel: ECD_1
Sample Type: standard Wavelength: n.a,
Control Program:  AS40-5Inj2 Bandwidth: n.a.
Quaniif. Method:  default Dilution Factor: 1.0000
Recording Time:  10/5/2021 15:43 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
9.0 CHR-68-14485 S04 V1 #61 CalQ5_2 ECD_1
s
E 1 - Sulfate - 2,637
7.5—-
6.3
5.0
3.8+
2.5
1.3 K
2.0 | e _min
0.00 1.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us ES*min %
1 2.64 Sulfate 7.753 0.739 100.00 n.a. BMB
Total: 7.753 0.739 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6,80 SR10 Build 2818 (166959)
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62. Cal06_1
Clean Air
Sample Name: Cal06_1 Injection Volume: 1.0
Vial Number: 56 Channel. ECD_1
Sample Type: standard Wavelength: n.a.
Control Program: ~ A$40-5Inj1 Bandwidth: n.a.
Quantif. Method:  defauit Difution Factor: 1.0000
Recording Time:  10/5/2021 15:48 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
120 CHR-68-14485_S04 V1 #52 Calds_1 ECD_1
SRS
10'0f 1 - Sulfate - 2.637
8.0+
6.0+
4.0+
2.0+
oot . k
2.0 T 1 T ' T T | T T T y 1 T : —
0.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min us uS*min %
1 2.64 Suifate 9.488 0.201 100.00 n.a. BMB
Total: 9.488 0.901  100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_\V1

Page 63-66
10/7/2021 10:34 AM

63 Cal06_2
Clean Air
Sample Name: Cal06_2 Infection Volume: 1.0
Vial Number: 57 Channel. ECD_1
Sample Type: standard Wavelength: n.a.
Control Program:  AS40.5Inj2 Bandwidth: n.a.
Quantif. Method:  default Dilution Factor: 1.0000
Recording Time:  40/5/2021 15:53 Sample Weight: 1.0000
Run Time (min); 5.00 Sample Amount; 1.0000
12. CSHR—68-14485 S04 V1 #63 Calog 2 ECD 1
Jd
I
10'0"_] 1 - Sulfate - 2.637
|
8.0+
6.0
]
40
201
0.0 ] »\/—L“’ = T
‘2.0 | | L 'l_ I T . _r B T h— mln
0.00 1.00 2.00 3.00 4,00 5.00
No. | Ret.Time Peak Name Height Area Rel.,Area Amount Type
min _us US*min %
1 2.64 Sulfate 9.491 0.905 100.00 n.a. BMB
Total: 9.491 0.905 100.00 £.000

DEFAULT/Integration

-85

Chromelecn (c) Dionex 1996-2006
Version 6.80 SR10 Build 2818 (166959)



Operator:mrclean Timebase:08011110_1 Sequence:CHR-68-14485_S04_V1

Page 64-66
10/7/2021 10:34 AM

64 DI Blank
Clean Air
Sample Name: Di Blank Injection Volume: 1.0
Viaf Number: 68 Channel: ECD_1
Sample Type: blank Wavelength: n.a.
Control Program:  AS40-5Inj1 Bandwidth; n.a,
Quantif. Method:  default Difution Factor: 4.0000
Recording Time: 10/5/2021 15:58 Sample Weight: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000
CHR-68-14485_S04 V1 #64 DI Blank ECD_1
0.20 S
.
0.00-
4
~(.20
-0.40~
-0.60
i
1
-0.80-
1.00-
]
"1-20 L | I L | T mln
0.00 1.00 4.00 5.00
No. | Ret.Time Peak Name Height Rel.Area Amount Type
min usS _4S*min %
Total: 0.000 0.00 0.000
Chromeleon {c) Dionex 1996-2008
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)



Operatormrclean Timebase:08011110_1 Sequence.CHR-68-14485_504_V1 Page 65-66
10/7/2021 10:34 AM

65 DI Blank
Clean Air
Sample Name: Di Blank Injection Volume: 1.0
Vial Number: 59 Channel: ECD 1
Sample Type: blank Wavelength: n.a.
Controf Program:  AS40-5Inj1 Bandwidth: n.a.
Quantif. Method:  defauit Dilution Factor: 1.0000
Recording Time:  10/5/2021 16:03 Sample Welght: 1.0000
Run Time (min): 5.00 Sample Amount: 1.0000

0.20 CHR-68-14485 S04 V1 #85 DI Blank ECD_1

20055

0.00+

-0.20

-0.40-

-0.60-

-0.80+

1,00

"1 .20 T L] T . T T T l T T T ' T T T _r T T T min

6.00 1.00 2.00 3.00 4.00 5.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min ps pS*min Y

Total: 0.000 0.000 0.00 0.000

Chromeleon (c) Dicnex 1996-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 (166959)




Operator:mrclean Timebase:08011110_1 Sequence;CHR-68-14485_504_V1

Page 66-66
10/7/2021 10:34 AM

66 END
Clean Alr
Sample Name: END injection Volume: 1.0
Vial Number. 60 Channel: n.a.
Sample Type: biank Wavelength: n.a.
Controf Program: End Bandwidth: n.a,
Quantif. Method:  default Dilution Factor: 1.0000
Racording Time: 10/5/2021 16:08 Sample Weight: 1.0000
Run Time {min): n.a. Sample Amount: 1.0000
CHR-63-14485 504 V1 #66 END ECD 1

The systam ¢

o~
G

L

HA3GHY acd".
annot find tha file spacified.

Can't opan raw data file "C\Chromefdaiatod0t 111012 _Data\ 14480 CHR-G8-14485_ 504 V1.6

n.a. n.a n.a. na. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a.
Total: 0.000 0.000 0.00 0.000
Chromeleon {(¢) Diocnex 1896-2006
DEFAULT/Integration Version 6.80 SR10 Build 2818 {166959)
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Ver, 1
Page 1 of 7

WOERA

A Waters Company

Josh Lord

Clean Air Engineering
110 Technology Prive
Pittsburgh, PA 15275
USA

Project # :082321K



Ver. 1
Page 2 af 7

OERA

A Waters Company

October 8, 2021

Josh Lord

Ciean Air Engineering
110 Technology Drive
Pittsburgh, PA 15275

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 your laboratory to ERA.

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.

For any "Not Acceptable” resuits, please contact your state regulator for any corrective action requirements.

Thank you for your participation in ERA's SSAS Program. If you have any questions, please contact our Proficiency
Testing Department at 1-800-372-0122.

Sincerely,

S 2

Matthew Seebeck
Quality Officer

cc:  Project File Number 092321K

16341 Table Mountain Pkwy « Golden, CO 80403 « 800.372.0122 « 303.431.8454 « fax 303.421,0159 - www.eraqc.com  Project # | 082321K




(O)ERA

A Waters Company

Ver. 1
Page 30of 7

Recipient Type Report Recipient Contact Project 1D
Agency M! DEQ - Detroit Field Office(SSAS) Mark Dziadosz
dziadoszm@michigan.gov
3058 Grand Blvd. Phone: 586-753-3745
Cadillac Piace
Suite 3-200
Detroit, Ml 48211 USA
Facility Guardian Industries Ben Kroeger
benjamin.kroeger@guardian.com
14600 Romine Rd Phone: 734-654-4430
Carleton, PA 48117 USA
Lab Clean Air Engineering Josh Lord
Lab Analyst
110 Technology Drive jchilders @cleanair.com
Pittsburgh, PA 15275 USA Phone: (412) 266-4098
Tester Clean Air Engineeting Josh Lord 14485
Lab Analyst
110 Technology Dr jchilders@cleanair.com
Pittsburgh, PA 15275 USA Phone; (412) 266-4098
' ff

Project #: 092321K

L]
s*K




Ver. 1
Page 4 of 7

@ ERA 092321K Laboratory Exception Report

A Waters Company Josh Lord EPA ID: Not Reported

Lab Analyst ERA Customer Number: ~ C487979
Clean Air Engineering

410 Technology Drive
Pittshurgh, PA 15275
(412) 266-4098

Not Acceptable Evaluations

There were no Not Acceptable evaluations for this study.

T
All analytes are included in ERA’s A2LA accreditation. Lab Code: 1539-01 G

16341 Table Mountain Pkwy » Golden, CO 80403 - 800.372.0122 » 303.431.8454 - fax 303.421.0159 - www.eragc.com Project # : 092321K
J-6




Ver. 1
Page 5of 7

WERA

A Waters Company

Final Report Results For Laboratory
Clean Air Engineering

All analytes are included in ERA’s A2LA accreditation. Lab Code: 1539-01
16341 Table Mountain Pkwy + Golden, CO 80403 « 800.372.0122 - 303.431,8454 » fax 303.421.0159 - WwWW.eragc.com

J-7

Project # ; 082321K



Ver. 1
Page 6 of7

WERA

A Waters Company

SSAP Final Evaluation Report
Project Number: 092321K

ERA Customer Number: C487979
Laboratory Name: Clean Air Engineering

All analytes are included in ERA’s A2LA accreditation. Lab Code: 1539-01
16341 Table Mountain Pkwy « Golden, CO 80403 - 800.372.0122 - 303.431.8454 « fax 303.421.0159 - www.eragc.com Project # : 092321K

J~8




Ver. 1
Page 7 of 7

@ ERA 092321K Evaluation Final Complete Report
A Waters Compang Josh Lord EPA ID: Not Repol’ted
Lab Analyst ERA Customer Number: C487979
Clean Air Engineering
110 Technology Drive
Pittsburgh, PA 15275
(412) 266-4098
Agdlgl:e Analyte Units Re\?;:,:d Ass;?::d Ac‘ﬁﬁlt?tzce PE'::E:;? Method Description A‘"Siaﬁis Analyst Name

SSAP Sulfuric Acid/Sulfur Dioxide in Impinger Solution (caté# 1444, lot# 092321K) Study Dates: 09/23/2021 - 10/06/2021
[ 4020 IH2804 ] mg/dscm I 55.169 l 55.2 I 49,7 -60.7 l Acceptable EPA 8 (Tttration) 2000 I 10/5/2021 l l

Alf analytes are included in ERA’'s A2 A accreditation. Lab Code: 1539-01
16341 Table Mountain Pkwy « Golden, CO 80403 - 800.372.0122 - 303.431.8454 « fax 303.421.0159 - www.eragc.com Project # : 992321K

J-8
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Guardian Industries, LLC CleanAir Project No. 14485
Carleton, Michigan Revision 0, Final Report
Repart on Compliance Testing

APPENDIX K: CLEANAIR RESUMES AND CERTIFICATIONS







CleanAir

Josh Childers, PE

PROFESSIONAL PROFILE

Mr, Chitders has twelve years of experience as a Field Engineer, Field Test Leader and Project Manager for
Clean Air Engineering in over 30 states and 13 countries. He has been involved with equipment servicing,
calibration and design/fabrication. Field Test Leader experience has included field crew supervision and
safety, project execution, data reduction, sample preparation and client coordination. He has been
invoived in all phases of project management including, but not limited to, proposal and protocol
development, test schedule coordination, test plan creation and report submittal. Methodology
experience includes USEPA Methods 1 through 29, as well as Methods 30B, 308 Modified (speciated
mercury}, 201A, 202, 320 and 321 including various CTM, OTM and ALT methods.

Additional experience includes generation of test protocols, coordination with Client and local regulatory
agencies for protocol approval and project scheduling, and development of SOPs and Guidance
Documents for FTIR and high pressure testing. This includes creation of reporting templates for data
reduction and project discussion for EPA Method 320/ASTM D6348,

PROJECT EXPERIENCE

FTIR/CEMS Diagnostic & Engineering Studies
Xeel Energy; Hayden Generating Station; Unit 2 SCR Cutfet; Hayden, Colorado.

Project Manager and Field Test Leader, The objective of this project was to perform diagnostic guarantee
testing for ammonia slip and NOx distribution at a newly installed SCR Outlet. FTIR measurements were
used with a specially designed and passivated sampling system to perform analyte traverses. Data was
used to create plots for NH,, NOx, $0,, CO, H,0, O; and C0O,. Other analytes were monitored but not
required for the guarantee testing. Data was provided on-site to the client to validate performance
criteria and forgo wet method testing as validation.

Mr. Childers has planned and executed real-time measurement projects utilizing an FTIR and CEMS
(including mercury) on several different process types measuring a wide range of analytes. Field validation
of the method setup (Method 301} and field calculations for minimum detection limits/uncertainties are
performed on each project to ensure high quality data and low residuals across the IR spectrum. FTIR test
data has been validated by concurrent wet method or thermal oxidation test data.

Additional studies include:

o Xcel Energy; Hayden Generating Station; Unit 1 SCR Outlet; Hayden, Colorado

¢ Cormetech Inc.; Suez Energy Generation NA; Ennis, Texas

s Chemours & DuPont, Washington Works; Washington, West Virginia

e Cone Midstream Partners LP; Compressor Stations; West Virginia & Pennsylvania

® AMEX Power and Process America; Bremo Bluff Generating Station; Bremo Bluff, Virginia
s Wirtsila Finland Oy; Bermeo Test Facility; Bermeo, Spain

¢ Holcim (US) Inc, Kiln Stack; Hagerstown, Maryland

¢ General Electric Power Generation; Rhodes, Greece

s General Electric Power Generation, Ghorashal Power Plant; Ghorashal, Bangladesh

e Engen Petroleum LTD.; Engen Refinery; Wentworth, South Africa




CleanAir 1. Childers
)

High Pressure-High Temperature Refinery Testing
Shell; Deer Park Refinery; FCC Unit; Deer Park, Texas

Project Manager and Field Test Leader. The purpose of this test program was to perform isokinetic
measurements at various points along the process including the TSS Inlet, Outlet and Underflow. This
data was required to provide particulate concentration, mass loading, particle size distribution data and
volumetric flow rate resuits in order to inspect efficiency of the process operations, Project objectives
were completed, and resuits were sent to laboratories for further analysis.

Additional high pressure project examples include:

* Gestor Contratos TSA PCS; Refineria de Cartagena (Reficar); Cartagena, Colombia
o Technip; GALP Energia — Sines Refinery; Sines, Portugal

» R.A.M; Raffineria di Milazzo; Milazzo, Italy

* CEPSA; Refineria de Gibraltar-San Roque; San Roque, Spain

» INA; Rijeka Refinery; Zagreb, Croatia

e Reliant Industries; Jamnagar Refinery; Jamnagar, India.

s  Preem Petroleum, Lysekil Refinery; Vistra Gétaland, Sweden

* C7Cl Corporation, CPC Talin RFC: Kaohsiung, Taiwan

»  SASOL Synfuels, SCC; Secunda, South Africa

s Envirox, NATREF FCCU: Sasolburg, South Africa

Compliance Projects
Covanta Energy,; Essex County Resource Recovery Facility, Newark, New Jersey.

Project Manager and Field Test Leader. The purpose of this test program was to compiete regulatory
compliance testing at a municipal waste incinerator. Comphlance testing was performed on multiple units
and at inlet/stack locations. Measurements included HCl, Dioxin/Furans, Ammonia and Mercury/Metals,
Testing was performed in the presence of New Jersey DEP.

Additionai compliance project examples include:

s Arrow Material Services; Barge Loading Operations Flare; Belpre, Ohio

e CEMEX; Kiln Stacks; Odessa, Texas

* DTE Energy, EES Coke Battery — Zug Island; Underfire Combustion Stack; Detroit, Michigan
s DTE Energy, EES Coke Battery — Zug Island; PECS Stack; Detroit, Michigan

s  Covanta Energy; Camden County Energy Recovery Center; Camden, New Jersey.

» First Energy Corporation, Bayshore Power Plant; Oregon, Ohio

e Holcim (US) Inc, Kiln Stack; Hagerstown, Maryland

« Eastern Kentucky Power Cooperative, Spurlock Generating Station; Maysville, Kentucky

¢ Proctor and Gamble Paper Products, Mehoopany, Pennsylvania

s Severstal Wheeling, Inc., Mountain State Carbon, LLC




CleanAlir J. Childers

CONFERENCES AND PRESENTATIONS

PIOGA Air Quality Compliance Training - May 2016

e Presenter of “A Field Guide to Subpart 0000 Testing”
PIOGA Air Quality Compliance Training — December 2016

+ Presenter of “A Field Guide to Subpart 0000a Testing”
Dry Hydrate Users Group — March 2017

s Presenter of “Review of Dry Sarbent Injection Performance Test Methodology and Capture
Results at Coal-Fired Electric Generating Units”

Dry Hydrate Users Group & Stationary Source Sampling and Analysis for Air Pollutants - March 2018
s Presenter of “Review of Best Practices to Improve Particulate Matter Sampling”

Dry Hydrate Users Group — February 2019
e Presenter of “DSI Performance Test Methodology”

Stationary Source Sampling and Analysis for Air Pollutants — April 2019

+ Presenter of “FTIR Best Practices”
s Chair of “Refining and Chemical Sectors” Session

Stationary Source Sampling and Analysis for Air Pollutants — April 2020

s  Chair of “Emerging Compounds” Session

PROFESSIONAL CERTIFICATIONS AND LICENSES

Professional Engineer (PE)

» Commonwealth of Pennsylvania - License Number PE091554
s State of Washington - License Number 20110720

Qualified Source Testing Individual {QST!) Test Exams (Certificate No. 2011-547):

s  Group | {Manua! Gas Volume and Flow Measurements and lIsokinetic Particulate Sampling
Methods)

¢ Group H {Manual Gaseous Pollutants Source Sampling Methods)

* Group lil {Gaseous Polfutants Source Sampling Methods)

s  Group IV ((Hazardous Metals Measurement Sampling Methods)

MKS FTIR Training Certificate (April 2019 and April 2016)
Project Management Institute {(PMI} — Project Management Training (35-hour PDUs)

PROFESSIONAL AFFILIATIONS

Stack Testing Accreditation Council (STAC)
+ Vice-Chairman
ASTM Workgroup — WK67126

+ Committee Member/Contributor



CleanAir

EDUCATION

J. Chiiders

Bachelor of Science in Mechanical Engineering
Bachelor of Science in Aerospace Engineering
West Virginia University; Morgantown, West Virginia

4
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOSHUA A. CHILDERS

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GASEOQUS POLLUTANTS SOURCE SAMPLING METHODS
ISSUED THIS 15T DAY OF NOVEMBER 2019 AND EFFECTIVE UNTIL OCTOBER 3151, 2024
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOSHUA A. CHILDERS

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

GASEOUS POLLUTANTS INSTRUMENTAL SAMPLING METHODS
ISSUED THIS 23%° DAY OF DECEMBER 2019 AND EFFECTIVE UNTIL DECEMBER 228, 2024
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

JOSHUA A. CHILDERS

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

HAZARDOUS METALS MEASUREMENT SAMPLING METHODS
ISSUED THIS 3®P DAY OF JULY 2020 AND EFFECTIVE UNTIL JULY 28D, 2025

Peter R. Westlin, QSTUQSTO Raview Board J. Wade Bice, QSTI/QSTO Review Board
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CleanAir

ERIC DOAK

Project Engineer / Project Manager

PROFESSIONAL PROFILE

Mr. Doak has over 22 years of experience in all aspects of environmental air testing involving
compliance, diagnostic, guarantee, performance and experimental work. Responsibilities have included
location leader, laboratory work/on-site analysis, job leading and report writing.

Mr. Doak has extensive experience in performing EPA Methods 1-4, 5, 58, 5F,6, 6C, 7€, 8, 9, 10, 11, 12,
13B, 154, 16A, 17, 18, 19, 20, 22, 23, 25, 25A, 26, 26 maodified (ammonia), 26A, 29, 308, 30B modified
{speciated mercury}, 101A, 104, 108, 201A, 202, 205, 301, 306, 316, 320; conditional test methods
(CTM) 011, modified 013B/ASTM-CCM (Controlled Condensation Method), 027, ASTM_D6784 -02
{Ontario-Hydro Method), Solid Waste 846 methods 0010, 0011, 0061 and Performance Specifications
{PS} 2, 3, 4, 4A, 8, 8A, 12B and 15,

Since 1994, he has been involved with projects at many different facilities including coal fired power
plants, natural gas turbines, municipal waste incinerators, hazardous waste Incinerators, cement kilns,
steel mills, paper mills, oii refineries, chemical plants, biomass, Marcellus shale gas compressor stations
and other specialty industries,

As a Project Engineer, Mr. Doak was the leader of many projects in the field working with clients and
crew members to finish projects efficiently and safely as possible. Mr. Doak has been a Qualified Stack
Testing Individual (QST!) in Groups 1-4 for 10 years, He has also written site specific test plans, test
protocols, cost estimates, proposals, test reports and performed on-site visits. In addition, Mr. Doak has
also managed several smaller projects for the Eastern Region from writing the test plan to the final
report.

As a lab technician, Mr. Doak has extensive {aboratory experience, performing gravimetric analysis;
sulfates and chlorides analysis by titration, ion specific electrode analysis for ammonia, as well as ion
chromatography analysis for sulfate, chloride and ammonia. He also ran the Eastern Region laboratory
from 1995 to 2001, where he was responsible for packing chemicals and glassware in addition to
performing sample analysis and generating lab reports for a multitude of projects.

As a technician, Mr. Doak has performed instrument calibrations, equipment maintenance and repair
and many continuous improvement projects. He has a wide array of experience with continuous
emissions monitoring systems (CEMS), including the ECOM analyzer, Horiba -250 portable gas analyzer,
FTIR MKS MG2000 analyzer and Clean Air's proprietary Muitiple Access Sampling System {MASS) used
far halancing a selective catalytic reduction {SCR} system. Along with the responsibilities mentioned
above, Mr. Doak is the lead operator of Clean Air's acquired mercury IRM CEM. He has generated an
operating manual and has provided training to individuals regarding its proper use.

Mr. Doak has also worked on many international projects, traveling to several countries including
Philippines, Ghana, Trinidad, Hong Kong, Taiwan, Sweden and Canada.




CleanAir E. Doak

PROJECT EXPERIENCE

Covanta Energy

Performed compliance testing on stack and inlet to SDA, visible emissions, field test leader, and manager
of the field lab at over twenty municipal solid waste (MSW) incinerator facilities, A multitude of {est
methods were performed including EPA Methods 1-5, 6C, 7E, 9, 10, 12, 138, 18, 22, 23/0010, 26, 29,
101A, 201A, 202 and SW-846 0061.

Bechtel Corporation, Mauban, Philippines
Performed compliance and guarantee testing on a pulverized coal-fired power plant. Responsibilities
included air monitoring equipment and observation of opacity at various emissions sources.

China Light & Power (CLP), Tuen Mun Hong Kong

Performed guarantee testing on a coal-fired power plant. Performed Method 5B testing vertically with a
33 ft. probe with help from local plant workers.

Indiantown Cogeneration L.P., indiantown, Florida

Performed visible emissions at various emissions sources, on-site ammaonia slip results across SCR beds,
three relative accuracy test audits (RATA)} and coordinating PM on the stack. Also led a crew in
performing the five-year compliance testing for the site.

Wheeling-Pittsburgh Steel Corporation, Steubenville, Ohio
Led a crew of seven and coordinated testing with 3 shift supervisors sequentially for PM testing at three
different locations during the steel making process.

Babcock Borsig Power, Kentucky
Conducted testing program on ECOM-5+ analyzer at the infet and outlet of an 5CR bed to determine the
effectiveness of the catalyst beds.

Mitsubishi Power, Florida Power and Light
Conducted CEMS and particulate testing used io tune three gas fired combustion turbines with a HRSG
(Heat Recovery Steam Generator) and provided analysis and results for guarantee testing.

Columbia Gas, West Virginia

Conducted compliance testing on 4-stroke lean-burn compressor engines using CEMS and an FTIR.

PROFESSIONAL CERTIFICATIONS
Qualified Source Testing Individual (QSTI} Test Exams (Certificate No.2007-062):

e Group ! (Manual Gas Volume and Flow Measurements and Isokinetic Particulate Sampling
Methods)

*  Group Il (Manual Gaseous Pollutants Source Sampling Methods)

e Group lll (Gaseous Pollutants Source Sampling Methods)

* Group IV {{Hazardous Metals Measurement Samgpling Methods)




CleanAir

EDUCATION

E. Doak

Community College of Allegheny County
AS, Chemistry. 1989

Pennsylvania State University
Bachelor of Science in Chemical Engineering, 1992



Qualified Source Testing Individual
LET IT BE KNOWN THAT

ERIC C. DOAK

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
I[SSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

MANUAL GAS VOLUME MEASUREMENTS AND ISOKINETIC PARTICULATE
SAMPLING METHODS

ISSUED THIS 20T DAY OF JANUARY 2017 AND EFFECTIVE UNTIL JANUARY 19TH 2022
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

ERIC M. DOAK

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

GASEOUS POLLUTANTS INSTRUMENTAL SAMPLING METHODS
ISSUED THIS 28T DAY OF OCTOBER 2016 AND EFFECTIVE UNTIL OCTOBER 27, 2021
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Peter R. Westlln, QSTHQSTO Review Board J. Wode Bice, GSTIQSTO Review Board CERTIFICATE
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Qualified Source Testing Individual
LET IT BE KNOWN THAT

ERIC C. DOAK

HAS SUCCESSFULLY PASSED A COMPREHENSIVE EXAMINATION AND SATISFIED
EXPERIENCE REQUIREMENTS IN ACCORDANCE WITH THE GUIDELINES
ISSUED BY THE SES QUALIFIED SOURCE TEST INDIVIDUAL REVIEW BOARD FOR

HAZARDOUS METALS MEASUREMENT SAMPLING METHODS
ISSUED THIS 5™ DAY OF FEBRUARY 2021 AND EFFECTIVE UNTIL FEBRUARY 4TH, 2026
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(@ 2 Jennifer L. Wright <jlwright@cleanair.com>
CleanAir.

RE: SES Exam Results - Anthony Pallone

Robert Doran <rdoran@cleanair.com> Mon, Feb 10, 2020 at 1:10 PM
To: Anthony Pallone <ajpallone@cleanair.com=
Ce: Jennifer Wright <jlwright@cleanair.com>

You did it! Congratulations!

-Rob

From: Antheny Pallone <ajpallone@cleanair.com>
Sent: Monday, February 10, 2020 1:08 PM

To: Robert Doran <rdoran@cleanair.com=>

Subject: Fwd: SES Exam Results - Anthony Pallone

Ad Pallones Exam Results

Anthony Pallone

CleanAir Engineering, inc.

140 Technology Drive | Pittsburgh, PA 15275
M: +1-724-681-8240 | cleanair.com

Begin forwarded message:

From: Theresa Lowe <tf_lowe@yahoo.com>

Date: February 7, 2020 at 6:32:51 PM EST

To: "ajpallone@cleanair.com” <ajpallone@cleanair.com>
Subject: SES Exam Results - Anthony Pallone
Reply-To: Theresa Lowe <(f_lowe@yahoo.com>

AL MOTIFICATION OF YO 888 QUALIFIED SCURCE TESTIMG INBIIDUAL
O EXANM(E) RESULTS (Please Print Out for Your Records)

THIS EMALILIS THE OF
OR OBSERVER (L3THOS

.t

To: Anthony Pallone
Employed by: Clean Air Engineering
Phone: 724-227-0275

Email: ajpallone@cleanair.com

The Source Evaluation Society, through its contract with Eastern Technical Associates, has received the score of
the exam(s) you completed on the date(s) as listed below. You are required to receive a score of 40 to pass an
exam. As noted below, a "P” indicates you passed the exam, a "“DNP" indicates that you did not pass the exam.

Group # Exam Date of Exam | Exam # Score Status

EPA Manual Gas Volume and Flow Measurements and P
Isokinetic Patficulate Sampling Methods 1/10/20 15012 40




1A Stack Gas Flow Rate Measurements Sampkng Methods

2 EPA Manual Gaseous Pollutants Source Sampling Methods
3 EPA Gaseous Pollutants Instrumental Methods

4 EPA Hazardous Metals Measurement Methods

5 Part 75 CEMS RATA Testing

MOTE: (1) The ECMPS AETS repodting requiremanis iclude a provision for an email addiess to be noted for the sxam provider, Your exam
provider is the Source Evaluation Society, Please use the llowing email addrass tprogram@gmaileon), {2} Your exam score(s), per

ASTNED7E36-04, will b applicable for five years, You will nead o re-fake vour exaimis) beiore expiration in order to inaintain a_curignt
shaiys. You are responsible for keaping irack of scheduling for your re-tost,

If you passed one or more exams, you are eligible to apply for your SES QSTIQSTO qualification approval(s). To
complete the qualification process, you will need to do the following: For New Apnlications / Additional Groun
Certificates / Renewsls: Please check the SES Website (www.sesnews.org) under the link for the "SES
QSTI/QSTO Program" for directions on how to apply for your certificate or cantact Theresa Lowe at
gstipragram@gmait.com.

Please contact Theresa Lowe of SES (gstiprogram@gmail.com) with any questions about the exams. If you are
interested in rescheduling the exam(s), please contact Kristy Radford or Janie Rose-Lofty of ETA
{(kristy@smokeschool.com; Janie@smokeschool.com)

All information regarding the QSTI/QSTO application process may be sent by email (which is
the preferred and faster method) to gstiprogram@gmall.com, or maif your applicatien to:

SES g P.O.Box12124 p Research Triangle Park, NC g 27709-2124

Please let me know if you have any questions or if | can be of any assistance.

Theresa Lowe

SES QSTI/QSTO Review Committee Administrator



% Jennlfer L, Wiight <jlarighi@ecleanair.com>

CleanAir,
Fwd: SES Exam Results - Joshua Lord

1 message

Josh Lord <jlord@cleanair.com> Mon, Nov 18, 2019 at 2:49 PM
To: Rabert Doran <rderan@cleanair.com>, "Jennifer L. Wright” <jlwright@cleanair.com>

Here are the results from the group 1 test!

-------- Forwarded message ———

Eram: Theresa Lowe <Uf_lowe@yahoc.com>
Date: Wed, Nov 13, 2019 at 8:33 PM
Subject: SES Exam Resuits - Joshua Lord
To: jlord@cleanair.com <jlard@cleanair.com>

(HE OFFICIAL MOTIFICATION GF YOLIR SES OUALIFIED SOURCE
OSTOLEXAM(B) RESULTS (Please Print Out for Your Records)

S TINMG IMBRIDUAL OF

Jashua Lord
To:
Clean Air Engineering, Inc.
Employed by:
Phone: 724-227-0274
Jlord@cleanair.com
Email:

The Source Evaluation Society, through its contract with Eastern Technical Associates, has received the score of the exam(s)
you completed on the date(s) as listed below. You are required to receive a score of 40 to pass an exam. As noted below, a
"P" indicates you passed the exam, a "DNP” indicates that you did not pass the exam.

Group # Exam Date of Exam | Exam# Score Status
EPA Manual Gas Valume and Flow Measurements and P
L . . g

! Isokinetic Parficulate Sampling Methods A 14981 40

1A Stack Gas Flow Rate Measurements Sampling Methods

2 EPA Manual Gaseous Pollutants Source Sampling Methods

3 EPA Gaseous Pollutants Instrumental Methods

4 EPA Hazardous Metals Measurement Methods

5 Part 75 CEMS RATA Testing
MOTE: {1} The ECMPS AETH repoiting requitements include a provision for an entall address to be noted for the gxam provider Your exam provider is
the Source Bvatuation 3ociety, Please use the following email addras stiprogram@amaileac,  (2) Your exam score(s), por ABTM D7038-04, will be

track of seheduling for your re-test,

If you passed one or more exams, you are eligible to apply for your SES QSTI/QSTO qualification approval(s). To complete
the qualification process, you will need to do the following: Eor New Applications / Additional Group Certificates / Renewals:
Please check the SES Website (www.sesnews.org) under the link for the "SES QSTI/QSTO Program" for directions on how
to apply for your certificate or contact Theresa Lowe at gstiprogram@gmail.com.

Please contact Theresa Lowe of SES (gstiprogram@gmail.com) with any questions about the exams. If you are interested
in rescheduling the exam(s), please contact Kristy Radford or Janie Rose-Lofty of ETA (kristy@smokeschool.com;
Janie@smokeschool.com)




All information regarding the QSTI/QSTO application process may be sent by email (which is
the preferred and faster method) to gstiprogram@aimail.com, or mail your application to:
SES g P.O.Box12124 g Research Triangle Park, NC g 27709-2124

Please let me know if you have any questions or if { can be of any assistance.

Theresa Lowe
SES QSTI/QSTO Review Committee Administrator

Josh Lord el Engmeer/ Team Safety Leader
CleanAir Engineering, Inc.
110 Technolegy Drive | Pittsburgh, PA 15275

0: +1-724-227-0274 | C; +1-412-266-4088 | cleanalr.com

This message contains information that may be confidentiat or privileged and is intended for the addressee. Any disclosure, dissemination, distribulion or copying of this communication by
persons olher than the addressea fs stifelly prohibited. If you have received this message in error, please advise the sender by reply e-mail and dalete all copfes of this message and its
atlachments.



7Mi2021 hitps:/Aammw.scantronassessment.comvipass/ScoreR eporiBxportViewR esuilts.as pr7iey={08E:4BB83-4AB4-4600- BASA-65390B0D46ER}&rldbsh= 18r1...

P SOURCE
| EVALLATON
ESOTIETY

Name: Joshua M Lord

SES ID: DO NOT DISPLAY - 1470947
Test Name: GROUP 2

Test Date: 7/1/2021

On behalf of the Source Evaluation Society, we are pleased ta inform you that you achieved a passirig scofe on the Group 2 - EPA
Manual Gaseous Pollutants Seurce Sampling Methods examination. The tables befow show your overall score and performance in
each content area of tha exam.

Overall Test Results:

T Resues
Your Score 45
Passing Score 40
Passible Score 50

Reaults By Domain:

Your performance Iy each content area or domain Is based on smalf subsets of test guestions and should be consldered a rough
estimate of your knowledge within each arsa.

Fundamentals, test planning, test site preparation 75%
Method applicability and specifications, pollitants measured, interferences 87%
Sampling equipment prepacation, cakibration, operating procedures 92%
1sokinetic and propertional sampling, gas fiow and eimissions calculations 100%

¥ Percent Correct is the number of items answered correctly in a domatn divided by the total number of scored iterns wilhin that
domain,

You are now eligibie to apply for the SES QSTI/QSTO qualification approval(s), Please check the SES Website {www.sesnews.org)
under the link for the "SES NSTI/QSTO Program® for directions on how to apply for your certificate of contact the SES QSTI
Administrator at gstiprogram@gmal.com.

NOTE: (1) The ECMPS AETB reporting requirements include a provision for an emall address to be noted for the exam provider.
Yaur exam provider is the Source Evaluation Soclety. Please use the following emall address: gstipragram@gmall.com. (2) Your
exam score(s), per ASTM D7036-04, will be applicable for five years. You will need to retake your exam(s) hefore axpiration in
order to maintaln a current status. Yeu are responsible for keeping track of scheduling for your retest.

Please contact the SES QSTI Administrator at gstiprogram@gmail.com with any questions about the exams. All information
regarding the QSTI/QSTO application process may be sent by emall (which Is the preferred and faster method) to the SES QSTI
Administrator al gstiprogram@gmail.com, ar mall your application to:

Source Evaluation Saciety
P 0. Box12124
Research Triangte Park, NC 27709-2124

https:Ilvmwscarﬁrunassessment.comlpasslScoreReporlEmorNewResuIts.aspx’?ley={08E4BBE§3~4AB4-4690-BASA-6539(JBOD4GEB}&rldbsh= 1&ridbpri=1 1M
K-22
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Name: Joshua M Lord

SES ID; DO MOT DISPLAY - 1470947
Test Name: GROUP 3

Test Date; 1/22/2021

On behalf of the Source Evaluation Society, we are pleased to Inform you that you achieved a passing score on the Group 3 - EPA
Gasecus Pollutants Instrumental Methods and CEMS RATAs examination. The tables below show your overall score and
performance in each content area of the exam.

Overall Test Results:

T Reours
Your Score 406
Passing Score 40
Possible Score 50

Results By Domain:

Your performance in each content area or domain is based on small subsets of test questions and should be considered a rough
estimate of your knowledge within each area.

borain [ Pecentcomee
Fundamentals, test planning, test site preparation 75%
Method applicability and specifications, pollutants measured, interferences 75%
Sampling equipment and CEMS preparation, calibration, operating procedures 83%
Gas flow, emissions, and RATA caleulations B3%

* Percent Correct is the number of items answered correctly in a domain divided by the total number of scored items within that
domain.

You are now eligible to apply for the SES QSTI/QSTO qualification approval{s). Please check the SES Website (www.sesnews.org)
under the link for the "SES QSTI/QSTC Program’™ for directions on how to apply for your certificate or contact the SES QSTI
Administrator at gstiprogram@gmall.com.

NOTE: (1) The ECMPS AETE reporting requirernents include a provision for an emall address to be noted for the exam provider. Your
exam provider Is the Source Evaluation Soctety. Please use the following emalf address: gstiprogramg@gmali.com. (2) Your exam
score(s), per ASTM D7036-04, will be applicable for five years. You will need to retake your exam(s) before expiration in order to
maintain a current status. You are responsible for keeping track of scheduting for your ratest,

Please contact the SES QSTI Administrator at gstiprogram@gmail.com with any questions about the exams. All information
regarding the QSTI/QSTO application process may be sent by email (which is the preferred and faster method) to the SES QSTt
Administrator at gstiprogram@gmail.com, or mail your application to: ’

Source Evaluation Society
P 0 Box 12124
Research Triangle Park, NC 277092124



g ol American Association for Laboratory Accreditatio

STACK TESTING ACCREDITATION COUNCIL

Accredited Air Emission Testing Body

A2LA has accredited

CLEAN AIR ENGINEERING

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council (STAC)
evaluation process, this laboratory is accredited to perform testing activities in compliance with
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies.

Presented this 5t day of January 2021,

AN A

x r

Vice President, Accreditation Services
For the Accreditation Council
Certificate Number 4342.02

valid to October 31, 2022

This accreditation program. is not included under the A2LA ILAC Mutual Recognition Arrangemendt.




SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

CLEAN AIR ENGINEERING
500 West Wood Street
Palatine, TL 60067
Mr. Scott Brown Phone: §847-654-4544
sbrown@cleanair.com

ENVIRONMENTAL!?
Valid To: October 31, 2022 Certificate Number: 4342.01

In recognition of the successful completion of the A2LA evaluation process (including an evaluation of the laboratory’s
compliance with ISO/IEC 17025:2005 and the NELAC Institute Field Sampling and Measurement Organization Volume 1
(TNI FSMO V1 2007, Rev 2.0), accreditation is granted to this organization to perform recognized methods using the
following sampling and measurement technologies:

ESMO Type: Commercial

Mobile Units: Mobile Trailer Units

Sampling:
Matrix Technology(ies) Methods
Air Absorption in EPA Methods 6, 6B, 7C, 7D, 8, 12, 13A, 13B, 14, 144, 15, 154, 16,
Impinger Solution 164, 23, 26, 264, 29, 101, 1014, 102, 104, 106, 202, 306, 316;
Conditional Test Mathods 013, 027;
SW-846 Methods 0011, 00234, 0030, 0031, 0050, 0051, 0060, 0061;
CARB Methods 425, 426, 428, 429, 430, 431;
ASTM D6735-01, D6831-02;
NCASI Method 8A, ISS/FP-A105.01;
Other Test Method (OTM) 029
Air Absorption in EPA 308, PS12A, PS12B
Sorbent Trap
Air Absorption in NCASI Methods: CI/SG/Pulp-94.02; SI/CG/Pulp 94.03

Sorbent Trap and
Impinger Solution
Alr Filter HEPA Methods 5, 5A, 5B, 5, AE, 5F, 5H, b1, 12, 13B, 14, 14A, 17, 23,
29, PS11, 101, 101A, 102, 184, 106, 201, 2014, 306, 316;
Conditional Test Methods 013;

SW-846 Methods, 0010, 0011, 0023A, 0660, 0061;

CARB Methods 425, 426, 428, 429, 430, 501;

ASTM D6784-02, D6831-02;

Other Test Method (OTM) 029

Air Tedlar Bags or EPA 18, 25, 10B, 106

Stainless Canisters

(AZLA Cert. No. 4342.01) 01/25/2021 / E ; Page 1 of 3

5202 Presidents Court, Suite 220 | Frederick, MD 21703-8398 | Phone: 30| 644 3248 | Fax: 240 454 9449 | www.A2LA.org
K- 25




Measurement:

Matrix Test Technologv{ies) Methods
Ailr Alr Flow Pitot tube EPA 1, 1A, 2,2A, 2B, 20, 2D, 2E, 2F,
23, 2H, PS6, Part 76 CEMS
Alr Continuous Electromagnetic, Infrared, EPA 3A, 6C, 7K, 10, 104, 10B, 20,
Fmissions Ultraviolet, Non-Dispersive 304, PS2, P33, PS4, PS4A, P37,
Infraved, Fluorescence, F'TIR, | PS16, PS18, 206, Part 756 CEMS;
Chemiluminescence Conditional Test Method 0030
Alr Continuous FTIR EPA 318, 320, 321, PS15;
Emissions (FTIR) ASTM D6348-03
Ay Continuous Flame Ionization Detection EPA 25A, 258, 25C, 25D, 25K, 204,
Ymissions (VOCs) B, 204C, 204D, PS8
Adr Continuous Infrared, Ultraviolet, Non- EPA 16C, PS5
Emissions in Dispersive Infrared,
conjunction with an Fluorescence
Absorbing Solution
Air Correction Factor Calculation EPA 3B
Air Moisture Content N/A EPA 4, 6A, 320;
Psychrometric Moisture;
Part 75 CEMS
Alr Molecular Weight N/A EPA 3
Aiy Verification of N/A EPA 204, 204B
Temporary or
Permanent
Enclosure
Air Visual and Fugitive N/A EPA 9 22 PS1
Emissions
Field Analysis/Testing:
Matrix Technology Analvte(s)
Air Gas Chromatography TRS, Gaseous Organic Compounds, Performance Spec. 9,
EPA 18, 106
Air Ion Chromatography HCl, CL2, HF, F2, HBr, Br2, S04, NH3, NOZ2, NO3, P04,
Li. Ma, K, Mg, Ca
Air Ion Specific Electrode NH3
Al Ohio Lumex Hg
{Thermal Atomic Absorption)

'All sampling and analysis is performed in the field.

Location 2:
110 Technology Drive
Pittsburgh, PA 15275-1004

Location 3:

13720 24" Washington Street East
Units 102 and 109, Building E
Sumner, WA 98390

(A2LA Cert. No. 4342.01) 01/25/2021

Page 2 of 3




2 Mobile Lab Units:

Mobile Lab VINs:
1WC200G2811097523
1TWC200G2811097148
1WC200G2841107312
1WC200G2641107311
TWC200G2441109073
[WC200J2381120774
1WC200G2611097147
1wc20052791124568
1WC200G291114451
SNHUAMV249V327844
TWC200J20C1192704

(A2LA Cert. No. 4342.01) 01/25/2021 /‘Z : Page 3 of 3



Accredited Laboratory

AZLA has accredited

CLEAN AIR ENGINEERING

Palatine, IL

for fechnical competence in the field of

Environmental Testing

This laboratory is accredited in accordance with the recognized International Standard ISC/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meefts the
requirements of R219 - Specific Requirements - TNI Field Sampling and Measurement Organization Accreditation

Program. This accreditation demonstrates technical competence for a defined scope and the operation of a
laboratory quality management system {refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 5t day of January 2021,

Vice President, Accreditation Services
For the Accreditation Council

Certificate Number 4342.01
Valid o October 31, 2022

for the tests tc which this accreditation applies, please refer to the laboratory’s Environmental Scope of Accredifation.

K-28







