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1. INTRODUCTION

The United States Environmental Protection Agency (US EPA) has directed the
portland cement industry (SIC 3241) to conduct emissions testing as part of the US EPA Risk and
Technology Review (RTR). This document provides the emission test results and supporting quality
assurance/quality control (QA/QC) measures used to produce standardized data having known
precision and accuracy. Collection of accurate, representative, and standardized data for facilities
with low emissions is necessary especially in view of MACT standard setting procedures.

The Buzzi Unicem USA, Inc (Buzzi) facility in Maryneal, TX is a 1.1 million ton per year
rated cement pyro-processing system. The plant operates one dry-process rotary kiln (Kiln #4) that
has a preheater/precalciner (PH/PC). It consists of a ThyssenKrupp Industrial Solution PREPOL AS
Calciner. An in-line raw mill provides kiln feed to the system.

The Maryneal facility kiln has a Selective Non-Catalytic Reduction System (SNCR) for NOx
control, a Dry Sorbent Injection (DSI) system for acid gas control, and a baghouse to control
particulate matter (PM). The gases from the kiln process exhaust out of a main kiln stack.

A more detailed description of the processes is provided in Section 2 of the RTR Sampling
and Analytical Protocol reproduced in Appendix

The Buzzi retained DEECO Inc. (DEECO) to conduct emission tests for for hydrogen
cyanide (HCN), hydrogen fluoride (HF), and diatomic chlorine (CL)). All sampling runs were be

one hour long. Concurrent measurements to determine volumetric flow rate were made.

A summary of the test results is shown in Table 1.1.



TABLE 1.1 SUMMARY OF HYDROGEN CYANIDE, HYDROGEN FLUORIDE, AND
DIATOMIC CHLORINE EMISSIONS; BUZZI UNICEM USA, INC.
MARYNEAL, TX FACILITY; NOVEMBER 29-30, 2023

Main Stack Main Stack

Test Parameters Raw Mill On Raw Mill Off
Hydrogen Cyanide (FTIR)

parts-per-million, dry basis corrected to 7% O, 13.1 15.4
pounds-per-hour 9.6 10.6
pounds-per-ton of clinker 0.070 0.082
Hydrogen Fluoride (FTIR)

parts-per-million, dry basis corrected to 7% O, <0.053 <0.047
pounds-per-hour <0.029 <0.024
pounds-per-ton of clinker <0.0002 <0.0002
Hydrogen Fluoride (Method 26A)

parts-per-million, dry basis corrected to 7% O, <0.31 <0.34
pounds-per-hour <0.170 <0.175
pounds-per-ton of clinker <0.0012 <0.0014
Diatomic Chlorine (Method 26A)

parts-per-million, dry basis corrected to 7% O, <0.06 0.20
pounds-per-hour <0.114 0.40
pounds-per-ton of clinker <0.0008 0.0031




The sampling and analytical procedures followed are summarized in Table 1.2 and discussed
in detail in Section 3.

Testing was performed on the main stack under two conditions, Raw Mill On and Raw Mill
Off. One Raw Mill On run was conducted on November 29, 2023. The remaining two Raw Mill
On runs and three Raw Mill Off runs were conducted on November 30, 2023.

Sampling was conducted by personnel from DEECO, Inc. of Raleigh, North Carolina. All
questions regarding sampling and analytical data should be directed to Dr. Scott Steinsberger of
DEECO at (800) 733-3261. The field sampling was completed by Lee Harris, Gage Mayer, and
Scott Steinsberger of DEECO.

The remainder of this document summarizes the results, procedures and quality control
measures followed for this program. Section 2 contains tabulated air emission results for each
parameter of interest. Section 3 summarizes the air emission sampling and analytical procedures
performed by DEECO, with a brief description and/or reference to the applicable methodologies.
Section 4 discusses the basic quality control elements in place for this program to assure the
collection of representative, accurate air emission data.

The appendices provided in this document contain all of the necessary information to verify
the reported results. Included as Appendices are: Appendix A - Emission Summary Tables;
Appendix B - Field Data and CEM/FTIR Data; Appendix C - lon Chromatography Analytical
Report Data; Appendix D - Plant Process Data; Appendix E - Calibration Documents; Appendix
F - Test Participants; Appendix G - RTR Sampling and Analytical Protocol



TABLE 1.2 SUMMARY OF SAMPLING AND ANALYTICAL PROTOCOLS FOR BUZZI UNICEM USA, INC.
MARYNEAL, TX FACILITY

Location and Frequency Test Parameter Sampling Method Sampling Procedure Analysis Method | Analysis Procedure
Kiln Main Stack Volumetric Flow Rate EPA Methods 1 Velocity and temperature EPA Methods 1 Manometer for
and cyclonic check and 2 traverses and 2 differential pressure
and thermocouple for
temperature
Oxygen and Carbon EPA Method 3A Continuous; EPA Method 3A Paramagnetic for O,
Dioxide and extractive sample and NDIR for CO,
Stratification Check
Moisture EPA Method 4 Condensation EPA Method 4 Gravimetric

Hydrogen Fluoride and EPA Method 26A Isokinetic integrated sample | EPA Method 26A | Ion chromatography
Diatomic Chlorine

(Cly
Hydrogen Fluoride and EPA Method 320 Continuous; EPA Method 320 Fourier Transform
Hydrogen Cyanide extractive sample Infrared (FTIR)

Spectroscopy




2. SUMMARY OF RESULTS

Emissions sampling was conducted at the Buzzi facility located in Maryneal, TX Sampling
was conducted for stack gas flow rate (EPA Methods 1 and 2), stack gas oxygen and carbon dioxide
(EPA Method 3A), stack gas moisture (EPA Method 4), stack gas hydrogen fluoride and diatomic
chlorine (EPA Method 26A) and stack gas hydrogen cyanide and hydrogen fluoride (EPA Method
320).

Testing was conducted on the main stack under two conditions; Raw Mill On and Raw Mill
Off and the results are summarized in Tables 2.1 and 2.2, respectively.



TABLE 2.1 BUZZI UNICEM USA, INC. MARYNEAL, TX FACILITY; KILN MAIN
STACKHYDROGEN CYANIDE, HYDROGEN FLUORIDE, AND DIATOMIC
CHLORINE EMISSIONS; RAW MILL ON; NOVEMBER 29-30, 2023

Main Stack Main Stack Main Stack Main Stack

Raw Mill On Raw Mill On Raw Mill On Raw Mill On
Test Parameter Run 1 Run 2 Run 3 Average
Time 14:50-15:56 09:20-10:26 10:45-11:51 No"en;}(’)‘;gzg'm’
Flow Rate (dscfim) 256,850 244,700 251,600 251,050
Oxygen 10.7% 11.4% 11.7% 11.3%
Carbon Dioxide 16.9% 15.2% 14.9% 15.7%
Moisture 13.3% 14.0% 11.1% 12.8%
Hydrogen Cyanide (FTIR)
ppmy,, at 7% O, 13.8 13.1 12.4 13.1
pounds-per-hour 10.9 9.2 8.7 9.6
pounds-per-ton of clinker 0.073 0.069 0.067 0.070
Hydrogen Fluoride (FTIR)
ppmy,, at 7% O, <0.050 <0.054 <0.054 <0.053
pounds-per-hour <0.030 <0.028 <0.028 <0.029
pounds-per-ton of clinker <0.0002 <0.0002 <0.0002 <0.0002
Hydrogen Fluoride (Method 26A)
ppmy,, at 7% O, <0.29 <0.34 <0.32 <0.31
pounds-per-hour <0.168 <0.178 <0.163 <0.170
pounds-per-ton of clinker <0.0011 <0.0013 <0.0013 <0.0012
Diatomic Chlorine (Method 26A)
ppmy,, at 7% O, <0.05 <0.07 <0.06 <0.06
pounds-per-hour <0.105 <0.123 <0.114 <0.114
pounds-per-ton of clinker <0.0007 <0.0009 <0.0009 <0.0008




TABLE 2.2 BUZZI UNICEM USA, INC. MARYNEAL, TX FACILITY; KILN MAIN
STACKHYDROGEN CYANIDE, HYDROGEN FLUORIDE, AND DIATOMIC
CHLORINE EMISSIONS; RAW MILL OFF; NOVEMBER 30, 2023

Main Stack Main Stack Main Stack Main Stack
Raw Mill Off | Raw Mill Off Raw Mill Off Raw Mill Off
Test Parameter Run 1 Run 2 Run 3 Average
Time 14:05-15:11 15:39-16:45 17:25-18:31 November 30,
2023
Flow Rate (dscfim) 202,100 208,800 207,350 206,083
Oxygen 9.7% 9.9% 10.0% 9.9%
Carbon Dioxide 18.2% 17.9% 17.8% 18.0%
Moisture 14.7% 13.8% 14.2% 14.2%
Hydrogen Cyanide (FTIR)
ppmy,, at 7% O, 15.1 15.7 15.5 15.4
pounds-per-hour 10.4 10.9 10.6 10.6
pounds-per-ton of clinker 0.080 0.085 0.082 0.082
Hydrogen Fluoride (FTIR)
ppmg,, at 7% O, <0.047 <0.047 <0.048 <0.047
pounds-per-hour <0.024 <0.024 <0.024 <0.024
pounds-per-ton of clinker <0.0002 <0.0002 <0.0002 <0.0002
Hydrogen Fluoride (Method 26A)
ppmy,, at 7% O, <0.34 <0.34 <0.35 <0.34
pounds-per-hour <0.174 <0.174 <0.177 <0.175
pounds-per-ton of clinker <0.0014 <0.0014 <0.0014 <0.0014
Diatomic Chlorine (Method 26A)
ppmy,, at 7% O, 0.25 0.11 0.23 0.20
pounds-per-hour 0.49 0.23 0.47 0.40
pounds-per-ton of clinker 0.0038 0.0018 0.0036 0.0031




3. SAMPLING AND ANALYTICAL PROCEDURES

Table 1.2 presents a summary of the overall sampling and analytical protocols used for the test
program for the main stack at Buzzi’s Maryneal, TX facility. All sampling and analytical methods
employed for this test program were performed in accordance with the procedures outlined in the
Reference Test Methods contained in the Code of Federal Regulations, Title 40, Part 60, Appendix
A (40 CFR 60, Appendix A) and 40 CFR 63, Appendix A.

3.1 Sampling Point Determination - EPA Method 1

The main stack is a vertically-oriented circular stack with an inside diameter of 140.0" inside
diameter. The stack gas sampling ports are located approximately 157' 9" (approximately 13.4 duct
diameters) above the ID fan breaching and approximately 48' 3" (approximately 4.1 duct diameters)
from the stack outlet.

The sampling location met the minimum specifications for selection of a measurement site
as outlined in EPA Method 1. Cyclonic flow checks, as described in EPA Method 1 Section 2.4,
using the Type-S pitot null procedure and angle measurements at the stack test location were
conducted.

A twelve (12) point sampling traverse were made using 3 points in each of 4 sampling ports
at the main stack. Each traverse was made at each sampling location using a type-S pitot tube in
accordance with EPA Methods 2 procedures. The traverse point locations are provided in Appendix
B. Gas temperatures were measured using calibrated Type K thermocouples and digital readout
devices. All measurements were performed in accordance with the procedures in EPA Methods 2,
and 26A.

A schematic of the main stack is provided in Figure 3-1.



Stack Diameter (D) = 140.0”

Distance to nearest upstream disturbance (A) =579, 4.1 Duct Diameters
Distance to nearest downstream disturbance (B) = 1893”, 13.4 Duct Diameters
Sampling Ports Available = 4

Ports Diameter = 6”

Length of ports Ln = 6.25”

Figure 3.1 Schematic of the Main Stack Sampling Location
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The number and location of the sampling or traverse points were determined according to the
procedures outlined in EPA Method 1. The traverse point locations are provided in Appendix B.
All points were at least 1.0 inches from the stack wall, per Method 1.

3.2 Flue Gas Velocity and Volumetric Flow Rate - EPA Method 2

The flue gas velocity and volumetric flow rate were determined according to the procedures
outlined in EPA Method 2. Velocity measurements were using type S pitot tubes conforming to the
calibration specifications outlined in EPA Method 2, Section 10.1. Each Type-S pitot tube, calibrated
according to these standards, had an assigned coefficient. Differential pressures were measured with
fluid manometers. Effluent gas temperatures were measured with chromel-alumel thermocouples
equipped with digital readouts.

3.3  Outlet Flue Gas Composition - EPA Method 3A

Outlet flue gas analysis for oxygen (O,) and carbon dioxide (CO,) concentrations, and the
calculation of percent excess air and flue gas dry molecular weight was performed in accordance with
EPA Method 3A.

To evaluate the sampling location and points for FTIR and O, sampling, a three-point O,
concentration stratification test on a line passing through the centroidal area at (for stacks is greater
than 2.4 meters) at 0.4, 1.2 and 2.0 meters from the stack or duct wall. The procedures in Section
8.1.2 of Method 7E were followed, but oxygen will be used as parameter as allowed by fourth
sentence in Section 8.1.2. The plant O, CEMS was used as a control. A criteria of <5% variation
from combined mean for each point was used as indication of non-stratification to allow single point
sampling at the point closest to the mean.

Per EPA Method 3A for determining molecular weight, continuous extractive sampling will
be obtain using the Method 320 sampling system described in Section 3.6.

A portion of the hot , wet gas sample was sent through a condensing system to remove the
stack moisture. A portion of the moisture-free gas sample was sent to an O,/CO, analyzer.

Calibration procedures were be performed in accordance with EPA methodology. Analyzers
were calibrated before and after each test and a calibration check between each test run.

The pretest calibrations consisted of the following steps:

. Internal (direct) calibration of each analyzer to adjust calibration and
check linearity.
. External (through the entire sampling system) calibration to check the

system bias on zero and span gases.
The post test calibration consisted of an external system bias calibration check.

The analyzer calibrated using a certified zero and span (mid or high range) gas. Zero and span

10



gases were directed to each analyzer through the appropriate plumbing, the calibration gas flow rates
were adjusted to the correct flow rate and the analyzer was adjusted with the appropriate span pot.

After the analyzer was properly adjusted the linearity was checked using a low and high range
calibration gas. The maximum allowable limit for linearity is 2% of the analyzer range and all
analyzers were shown to be linear within these limits before proceding..

The external calibration bias check were performed by placing the CEM system in sampling
mode and injecting a zero and span gas into the sample line at the probe exit. This check showed
if there is any sampling system related bias, and also checks the integrity of the sample line.

3.3.1 Calibration Gases

DEECO useed EPA Protocol and/or £2% NIST Traceable gases for calibration as required
by the various reference methods employed in this test program. Calibration gases were selected from
previous experience with similar sources and/or from information obtained from the facility engineer
prior to sampling. In some cases if the gases that are selected are out of the optimum range of
operation then no significant impact of data quality is expected due to the linear nature of the
analyzers that were used.

Specific HCN gases were manufactured for this test program in the range of 50-100 ppm to
provide spikes in the 5-10 ppm range, or lower; with an SF, or appropriate tracer used to calculate
the exact spike gas dilution ratio of 10% or less.

No audit gases from a federal or a state agency were provided.
3.3.2 Sampling Procedures

At the completion of the pretest calibration routine, the CEM system was ready for operation.
No further adjustments of sample flow rates, analyzer zero or span adjustments, or other critical CEM
operating parameters were made until testing and post test calibration were complete.

Each sampling run was one hour. At the completion for each test run, calibration gases were
used to check between test runs. A zero and the upscale calibration gas closest to the actual emission
concentrations were used for the pretest and post test calibrations.

34 Flue Gas Moisture Content - EPA Method 4

The flue gas moisture content was determined in conjunction with the EPA Method 26A trains
according to the sampling and analytical procedures outlined in EPA Method 4. (NOTE: In order
to maintain isokinetic sampling, the sampling rate used may have been required to temporarily exceed
the EPA Method 4-specified maximum sampling rate of 0.75 CFM, based on observed stack gas pitot
readings.) The impingers were connected in series and contained reagents as described below. The
impingers were contained in an ice bath in order to assure condensation of the moisture in the flue
gas stream. Any moisture that is not condensed in the impingers was captured in the silica gel,
therefore all moisture was weighed and entered into moisture content calculations.
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3.5 Hydrogen Fluoride and Diatomic Chlorine - EPA Method 26A

Sampling and analytical procedures were those outlined in EPA Method 26A to determine
primarily diatomic chlorine (Cl,) emissions and hydrogen fluoride (HF) emissions at main stack
outlet sampling locations. Duplicate simultaneous trains (a.k.a “paired trains”) for each test run were
used to determine precision.

Sample was collected through a heated glass probe, followed by a heated Teflon filter, where
stack gas HF and Cl, were collected in a series of chilled impingers. The sampling train impingers
contained 100 ml of 0.1N sulfuric acid in the first and second, an empty third impinger, 100 ml of
0.IN NaOH in the fourth and fifth and 200 grams of silica gel in the last impinger

Sampling was conducted isokinetically (£10%) with readings of flue gas parameters recorded
at traverse points selected according to EPA Method 1. Leak-checks on the Method 26A sampling
train were performed before and after each sampling run and optionally for any port change. The
sampling train leak-checks and leakage rate (where applicable) were documented on the field test data
sheet for each respective run. All leak checks were acceptable.

The glass button hook nozzle and probe liner was constructed of borosilicate glass. The filter
holder will be constructed of borosilicate glass with a Teflon frit filter support and a sealing gasket.
A PTFE-bonded glass fiber filter was used. The probe and filter housing were heated to above 248°F
and not exceed an upper boundary of 273 °F. Probe liners and filter holders were cleaned thoroughly
prior to testing.

The Method 26A trains was operated isokinetically for a minimum of 60 minutes and
collected a minimum of 1 dry, standard cubic meter (DSCM). Pretest preparations, preliminary
determinations, and leak check procedures were those outlined in EPA Method 5.

After completion of sampling the train was leak checked and transferred to the sample
recovery trailer. All leak checks were acceptable. The impingers were weighed to determine
moisture gain in accordance with EPA Method 4.

Sample recovery involved quantitative recovery of the sulfuric acid impinger contents and the
NaOH impinger contents into separate tare-weighed, precleaned polyethylene sample containers.

The nozzle, probe, filter and filter housing were not recovered.

The contents of sulfuric acid impingers, including the contents if any of the empty (2™
knockout or third) impinger were quantitatively transferred to the tare-weighed, precleaned
polyethylene sample container, followed by three rinses with deionized (DI) water of the impingers
and all connecting glassware (including the connecting glassware to the first impinger) placed in the
same H,SO, container. The container was labeled and weighed to determine the final sample volume.
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The contents NaOH impingers were quantitatively transferred to a second tare-weighed,
precleaned polyethylene sample container, followed by three rinses with DI water of the impingers
and all connecting glassware placed in the same NaOH container. The container was labeled and
weighed to determine the final sample volume.

Sample recovery from each train included:

1. Container No. 1 - Contents of H,SO, impingers and knockout impinger and, and DI
rinse of impingers and connecting glassware; and
2. Container No. 2 - Contents NaOH impingers, and DI rinse of impingers and

connecting glassware.

Additional quality control consisted of collecting and analyzing a field blank train for every
three test runs. The blank train was assembled from a used train, leak checked and sat for a period
equal to the sampling time (i.e, 1-hr). The blank train data was to be used to determine the method
detection limit for the test program target analytes (ie. The lowest number that could be detected), and
compared to stack emissions.

Reagent blanks of 0.1 N H,SO,, 0.1N NaOH, and DI water were collected and archived for
later analysis should there be any issues with the field blank train samples

The H,SO, impinger solutions were analyzed using ion chromatography techniques for
fluoride ions (F) (EPA SW-9057). Duplicate analyses performed on the samples and field blanks.
Precision was demonstrated by duplicate injection of each sample, the results of each individual
analysis being within 5% of their mean to be acceptable.

The NaOH impinger solutions was treated with sodium thiosulfate to ensure complete
conversion of hypochlorous acid (HCIO) to chloride ions (CI'). The resulting solution was analyzed
using ion chromatography techniques for chloride ions (EPA SW-9057). Duplicate analyses was
performed on the samples and field blanks. Precision was demonstrated by duplicate injection of each
sample, the results of each individual analysis being within 5% of their mean to be acceptable

All EPA Method 26A HF/Cl, samples were analyzed by Element One of Wilmington NC.
Refer to Section 1, Figure 1.1 of the RTR Sampling and Analytical Protocol for contact information.

For this test program, the relative deviation (RD) was to be calculated as described in EPA
Method 30B between the Cl, concentrations measured with the paired trains. A criteria of a less than
10% relative deviation or 0.2 ppm absolute difference was required.

The absolute differences between the Cl, concentrations measured with the paired trains is

summarized in Table 3.1. For each paired run, Cl, concentrations met the 0.2 ppm absolute
difference criteria.

13



TABLE 3.1 PAIRED METHOD 26A SAMPLING TRAIN DIATOMIC CHLORINE
CONCENTRATION COMPARISON RESULTS FOR THE KILN MAIN

STACK; NOVEMBER 29-30, 2023

Train A Train B
Diatomic Chlorine Diatomic Chlorine Absolute

Concentration Concentration Difference
Run Time (ppm,dry) (ppm,dry) (ppm.dry)
November 29-30, 2023; Main Stack; Raw Mill On
Run 1 14:50-15:56 <0.037 <0.037 0.000
Run 2 09:20-10:26 <0.042 <0.049 0.006
Run 3 10:45-11:51 <0.043 <0.040 0.003
November 30, 2023; Main Stack; Raw Mill Off
Run 1 14:05-15:11 0.192 0.206 0.015
Run 2 15:39-16:45 0.085 0.093 0.008
Run 3 17:25-18:31 0.173 0.185 0.012
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3.6 Hydrogen Cyanide and Hydrogen Fluoride - EPA Method 320

EPA Method 320 was performed to determine emissions of concentrations of HCN and HF.
Three, 1-hour sampling runs were conducted under each representative process and control system
operating conditions.

The gas sample was extracted from the stack through a glass-lined probe and filter heated to
375 F. For external calibration checks and analyte spikes, the gases were introduced in front of the
heated filter. Any excess calibration gas was diverted through the sample probes into the source.
Outflow of gas from the heated filter enclosure was transported through a Teflon sample line heated to
375°F. For these sources approximately 300 of sample line was required. The heated sample line was
connected directly to the FTIR sample cell. Using heat-traced Teflon tubing the exit of the FTIR cell
was connected to a sample pump with a heated stainless steel pump head. The pump discharge was
directed to a proprietary chiller-type gas conditioner to remove moisture prior to delivery sample gas
to the O,/CO, monitor.

The distribution of the gas sample to the monitors was accomplished using a panel equipped
with valves and rotometers. The gas sample was then divided and directed to the O,/CO, analyzer.

FTIR sample cell was maintained at 191 C and connected to a MKS Instruments Multigas 2030
Fourier Transform Infrared Spectrometer and Detector.

The FTIR spectrometer measured vapor phase organic or inorganic compounds which absorb
energy in the mid-infrared spectral region, about 400 to 4000 cm™ (25 to 2.5 pm). Continuous
measurement were made by matching sample absorbance bands with bands in reference spectra, and
comparing sample band intensities with reference band intensities.

The principle limitation to FTIR spectroscopy are the presence of interfering compounds that
also absorb energy in the mid-infrared spectral region. In a cement kiln stack gas matrix, water vapor
(H,0) and carbon dioxide (CO,) are the primary interferents that must be incorporated into the
identification and quantitation method.

The FTIR software performs the computation for a single compound by subtracting all the other
compounds (interferants and target) from the absorbance spectra and quantifies the single compound
based on the remain absorbance. The FTIR software provides a Standard Error Calculation (SEC) value
that is an indication of how well the identification and quantitation has been performed. A high SEC
indicates that other interferants have not been accounted for in the analysis method, and a low SEC is
indicative of greater confidence measurement.

The instrument is operated with a resolution of 0.5 cm™ with 4x zero filling. Beer-Norton
Medium apodization is used with amplitude phase correction.

For this RTR test program, following specific QA/QC activities for EPA Method 320 were
performed and are summarized in Table 3.2
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3.6.1 Laboratory QA/QC Activities Before Field Test Program

Before field testing occurs, the following QA/QC activities were conducted;

1)

2)

3)

3.6.2

met;

1)

2)

3)

4)

5)

6)

7)

Seven consecutive samples of dry nitrogen through the sampling system was acquired and used
to calculate the standard deviation for each of the test program target analytes multiplied

by a factor of 3. These data were considered representative of detection limits (DL) for this test
program and were below the 0.5 ppm required DL for both HCN and HF;

From these seven dry nitrogen samples, the results for the Signal-to-Noise Ratio (SNR) @
2500 cm™ was >2500, at 64 scans and the results for single beam intensity @ 2500 cm™ was
>(0.9; and

The HCN calibration gases was analyzed directly and the FTIR responses agreed with tag value
within 5%

0A/QCActivities During Field Test Program

During the field test program, following QA/QC activities were be performed and criterium

On each test day prior to any testing, an instrument background was collected using dry
nitrogen directed to the gas cell. The background was collected with at least 128 scans;

The probe, filter, sample line and all sample system components in contact with effluent were
be maintained at or above 375°F or 191°C (consistent with FTIR calibration temperature) to
avoid any possible “cold spots;”

A system zero with all sampling system components at operating temperature was performed
by injecting nitrogen at the sample probe and through sample filter and entire measurement
system. After zero equilibration was been achieved, all measurement components will be
quantified for at least 128 scans;

The sample probe was position at effluent measurement point and sampling was continue
until equilibration of the measurement system has been achieved. At this point, the effluent
concentrations was quantified with two consecutive 64-scan samples as the initial native
concentration for the dynamic spike;

Analyte spiking was conducted for HCN before the first test run, and after each successive test
run for a minimum of 4 spikes per test condition. These results will be used to determine
accuracy and are summarized in Table 3.3;

The spike gas injections was maintained at 10% or less of total sample volume. The spike gas
concentration and flow rate was be selected to approximately double the native effluent
concentration. Spike recovery results were within £20% of the expected value. An SF, tracer
was used to calculate the exact spike gas dilution ratio of 10% or less;

After the dynamic spike, nitrogen was sent through the sampling system until all traces of
spike gas are removed and lines are proven below DL for target analytes;

16



TABLE 3.2 FTIR PRETEST AND FIELD TEST QA/QC SUMMARY

Spectrum HCN SF6 HF SNR 2500 sBeam @2500
Seven consecutive samples of dry nitrogen for detection limit

SPC__000837.LAB -0.051 -0.002 6223.51 1.42
SPC__000838.LAB -0.032 -0.000 5809.30 1.42
SPC__000839.LAB 0.046 -0.017 3759.60 1.42
SPC_ 000840.LAB -0.011 0.016 4373.66 1.42
SPC_ 000841.LAB 0.080 0.002 5347.95 1.42
SPC_ 000842.LAB 0.059 -0.012 5012.46 1.42
SPC__000843.LAB -0.029 -0.006 4706.13 1.42
Standard Deviation X 3 0.156 0.032

Averages 5033.23 1.42
HCN Standard (CC768233; 199.1 ppm HCN/10.0 ppm SF6)

SPC_ 003164.LAB 196.3 9.6

SPC_ 003165.LAB 197.0 9.6

SPC_ 003166.LAB 197.0 9.6

SPC_ 003167.LAB 197.3 9.6

Averages 196.9 9.6

HCN Standard (CC768222; 49.9 ppm HCN/5.0 ppm SF6)

SPC_ 003173.LAB 4991 4.85

SPC_ 003174.LAB 49.93 4.85

SPC_ 003175.LAB 49.82 4.85

SPC_ 003176.LAB 49.90 4.85

Averages 49.89 4.85

Residuals for Post HCN analyte spike native scans

SPC 003269.LAB

Concentration 8.65 -0.06

MDC3 0.38 0.25

MDC3% 4.4% NA

SPC 003270LAB

Concentration 8.64 -0.02

MDC3 0.47 0.24

MDC3% 5.4% NA

Final SNR @ 2500 cm™ and single beam intensity @ 2500 cm™

SPC_ 004198.LAB 3828.6 1.30
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8)

9)

The nitrogen purge was discontinued and the sampling system was allowed to equilibrate with
stack gas before starting a test run. The first two consecutive 64-scan samples of a sample run
was used for the final native concentration. Residual results for HCN and HF were verified
to be less than 0.2-0.3 ppm for data acceptance, or less than 5% of the measured value,
whichever was least restrictive.

The final SNR @ 2500 cm™, at 64 scans, and the results for single beam intensity @ 2500
cm™ were verified to met the >2500 and >0.9 criterium; respectively.
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TABLE 3.3 ETHYLENE CALIBRATION TRANSFER STANDARD (CTS)AND
HYDROGEN CYANIDE ANALYTE SPIKING TEST RESULTS FOR THE
KILN MAIN STACK; NOVEMBER 29-30, 2023

Average Native Spike plus Average Hydrogen
Hydrogen Cyanide Hydrogen Cyanide Cyanide
Concentration Native Concentration Spike CTS
Run Time (ppm,wet) (ppm,wet) Recovery Error

November 29, 2023; Main Stack Raw Mill On

Pre Run 1 12:15-12:33 8.72 19.97 95.9% -1.3%

Post Run 1 13:16-13:56 9.15 17.74 91.4% -2.6%

November 30, 2023; Main Stack Raw Mill On

Pre Run 2 09:08-09:24 7.66 10.95 92.3% -2.1%
Post Run 2 10:27-10:39 7.56 11.36 91.7%
Post Run 3 11:42-11:56 7.40 10.90 89.7% -2.1%

November 30, 2023; Main Stack Raw Mill Off

Pre Run 1 13:39-13:57 9.73 13.50 99.5% -2.1%
Post Run 1 15:12-15:23 10.69 14.05 91.5%
Post Run 2 16:46-16:58 10.87 14.40 94.2%
Post Run 3 18:31-18:51 10.26 13.50 93.0% -2.2%
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4. QA/QC PROCEDURES AND RESULTS

The objective of a quality assurance/quality control (QA/QC) program is to assure that the
precision and accuracy of all environmental data generated by DEECO for clients are commensurate
with data quality objectives (DQO's). DQO's are based on a common understanding of the intended
end use(s) of the data, the measurement process, and the availability of resources. Once DQO's are
established, formally or informally, QC protocol can be defined for the measurements.

In this project, the final data user will be Holcim. The data quality objectives in this project
are to generate scientifically sound data to be used for compliance purposes.

4.1 Sampling Equipment
All of the sampling equipment used was calibrated according to the procedures outlined in the

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume III, EPA-600/4-77-
027b.

4.1.1 Manual Sampling Equipment Calibrations

For sampling Methods 1, 2, and 4 the procedures and equipment used to measure stack gas
velocity and temperature measurements and the metering system used to maintain constant rate
sampling conditions and to determine the sample gas volume were subjected to pretest and posttest
calibrations and/or inspections as required by the appropriate EPA methods.

Barometer - Barometric pressure values were obtained from a calibrated barometer, verified by
phone call to a local airport, and corrected for elevation to sample port level (0.01 inches Hg per 10
ft. elevation).

Pitot Tubes - Each pitot tube used in sampling meets the design specifications for type-S pitot tubes
in EPA Method 2. Therefore, a maximum value baseline coefficient (C,) of 0.84 is assigned to each
pitot tube. Calibration by the manufacturer for pitot face-opening alignment included measuring the
external tubing diameter (dimension D,), the base-to-opening plane distance (dimensions P, and P,),
and the face opening misalignment angles, with all terms as described in EPA Method 2. Pitot tubes
were visually inspected for structural integrity at the completion of each test. Inspection sheets for
pitot tubes are included in Appendix E.

Calibration Meter and Metering System - The secondary reference meter equipment arrangement
for calibration is shown in Figure 5.7 of EPA Method 5. The prescribed procedures were followed.
A wet test meter with a 1 ft’/rev capacity and + 1 percent accuracy is used as the primary calibrant.
The dry gas meter's pump is run for a minimum of 5 minutes at a flow rate of 0.35 c¢fm to condition
the interior surface of the wet test meter. Leak checks are performed and if satisfactory, triplicate runs
at each of no less than five different flow rates are done. A calibration curve is prepared and the
meter is recalibrated after 200 hours of operation or annually, whichever comes first.
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The calibration set-up for the dry gas metering system using the secondary reference meter
in lieu of the wet test meter is given in Figure 5.5 of EPA Method 5. A leak check of the metering
system before calibration was performed as shown in Figure 5.4 of EPA Method 5. The metering
systems's pump is operated for 5 minutes at an orifice manometer setting of 0.5 inches H,0 to heat
up the pump and system to stabilize the meter inlet and outlet temperatures. Values for the orifice
setting (delta H), wet test meter volume (V,,), corresponding dry test meter volume (V,), dry test
meter inlet and outlet gas temperatures (t,; and t; ), and time are recorded for the initial calibration.
Then the ratio of the wet test meter to the dry test meter (gamma) and the orifice pressure differential
that equates to 0.75 cfm at standard conditions (delta H@) are calculated.

A post-test meter calibration was made on the dry gas meter used during the test to check its
accuracy against the pre-test calibration. This was performed following EPA Method 5, Section 16.3
or a post-test calibration check was made using the average orifice setting obtained during each test
run and setting the vacuum at the maximum value obtained during each test run. These test runs were
made against DEECO's secondary reference dry gas meter which was calibrated against a wet test
meter. The calibration data sheets for the dry gas meters are included in Appendix E.

Thermocouples and Digital Indicators - Thermocouples were calibrated by comparing them against
an ASTM-3F mercury-in-glass thermometer at approximately 32 °F (ice water), ambient temperature,
and at approximately 220°F. Each thermocouple was calibrated against temperature ranges to which
it is typically exposed during test conditions, and they agreed within 1.5 percent (expressed in °R)
of the reference thermometer throughout the entire calibration range. Also, thermocouples were
checked at ambient temperature at the test site to verify calibration. The calibration data sheets for
the thermocouples are included in Appendix E.

Pretest and Posttest Leak Checks of Sampling Trains - Each Method 4 sampling train was
subjected to pretest leak checks and posttest leak checks. For all sampling runs the posttest leak
checks were acceptable (less than 4% of the sampling rate at the highest vacuum recorded during the
test run).

4.2 Analytical QA/QC Results

Analytical measurements of precision and accuracy were made on stack gas samples, and are
summarized in a separate report.
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Appendix A

Emission Summary Tables



Company: Buzzi Unicem; Maryneal TX
Source: Main Stack; Raw Mill On
JobID:  23-3315

Train Type: EPA Method 26A

Initial Meter Volume, ft3

Final Meter Volume, 2

Intra-Port Volume andfor Leak Check Correction, ft®
Total Sample Volume, cf

DGM Calibration Factor

Average DGM Temp, F

Average DGM delta H, "H20

Barometric Pressure, "Hyg

Corrected Sample Vol, dscf
Corrected Sample Vol, dsem

Sample Volume (at Stack Conditions), acf
Sample Volume (at Stack Conditions), acm

Oxygen, %

Carbon Dioxide, %

Nitrogen, %

Stack Gas Excess Air, %

Total Moisture Catch Weight, grams

Stack Gas Moisture, %

Stack Gas Dry Molecular Weight, Ib/lbmole
Stack Gas Wet Molecular Weight, Ib/lbmole

Average Stack Temp, F

Stack Static (Gauge) Pressure, "H20
Stack Gas Actual Pressure, "Hg
Average Sgrt delta P *

Pitot Tube Coefficient

Stack Gas Velocity, ft/second

Nozzle Inside Diameter, inches
Total Sample Time, min
Isokinetic Rate, %

Stack Dimensions

Stack Area, sg ft

Actual Stack Gas Flow Rate, acfm
Actual Stack Gas Flow Rate, acmm
Stack Gas Flow Rate, dscfm
Stack Gas Flow Rate, dsemm

1A 1B
11129023 11729723

1450-1566 1450-1556
861.672 971.583
917,275 1025.334
0.060 0.000
55.603 53.751
0.975 0.985
£9.6 72.3
233 2.34
27.32 27.32
49.631 48.225
1.405 1.366
83.169 81.562
2.355 2.310
10.7 10.7
16.9 16.9
72.4 72.4
127.2 127.2
155.3 162.7
12.9 13.7
31.13 31.13
29.44 29.33
242.4 242.4
-0.67 -0.67
27.27 27.27
0.991 0.9
0.85 0.85
67.36 67.48
0.250 0.250
60 60
100.7 98.8
140in. 1D 140in.iD
106.90 106.90
432,000 432,800
12,233 12,256
257,800 255,900
7,300 7.246

3A
11/30/23
920-1026

936.456
988.745
0.0G0
52.289
0.975
61.3
2.18
27.43

47.586
1.347

82.682
2.341

11.4
15.2
73.4
142.9
164.1
14.0
30.89
29.08

262.0
-0.67
27.38
0.958

0.85
66.29

0.250
60
101.7

140in. 1D
106.20
425,200
12,040
244,700
6,929

38
11/30/23
920-1026

43.246
95115
0.000
51.869
0.985
61.6
219
27.43

47.662
1.350

82.814
2.345

114
15.2
734
142.9
164.6
14.0
30.89
29.08

262.0
-0.67
27.38
0.958

0.85
66.29

0.250
60
101.9

140 in. 1D
106.90
425,200
12,040
244,700
6,929

4A
11/30/23
1045-1151

088.879
1040.834
0.000
51.955
0.975
66.1

217
27.43

46.850
1.327

78.949
2.236

1.7
14.9
73.4
152.4
128.4
11.4
30.85
29.39

261.4
-0.67
27.38
0.958

0.85
65.91

0.250
60
97.7

140 in. ID
106.90
422,700
11,970
250,800
7,105

48
11/30/23
1045-1151

95.368
147.364
0.000
51.995
0.985
68.1
2.18
27.43

47.189
1.336

78.996
2.237

11.7
14.9
73.4
152.4
120.7
10.8
30.85
29.46

261.5
-0.67
27.38
0.958

0.85
65.84

0.250
60
97.8

14Gin. ID
106.90
422,300
11,958
252,300
7.144

Average

52.910
0.980
66.5
2.23
27.39

47.857
1.355

81.362
2.304

11.3
15.7
73.1
140.8
137.9
12.8
30.96
29.30

255.3
-0.67
27.34
0.269

(.85
66.53

60
99.7

106.90
426,700
12,083
251,100
7,108
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Company: Buzzi Unicem; Maryneal TX
Source: Main Stack; Raw Miil Off
JobiD:  23-3315

Train Type: EPA Method 26A

Initial Meter Volume, 2

Final Meter Volume, ft*

intra-Port Volume andfor Leak Check Correction, B
Total Sample Volume, cf

DGM Calibration Factor

Average DGM Temp, F

Average DGM delta H, "H20

Barometric Pressure, "Hyg

Corrected Sample Vol, dscf
Corrected Sample Vol, dscm

Sample Volume (at Stack Conditions), acf
Sample Volume (at Stack Conditions), acm

Oxygen, %

Carbon Dioxide, %

Nitrogen, %

Stack Gas Excess Air, %

Total Moisture Catch Weight, grams

Stack Gas Moisture, %

Stack Gas Dry Molecutar Weight, ib/lbmole
Stack Gas Wet Molecutar Weight, tb/lbmole

Average Stack Temp, F

Stack Static (Gauge) Pressure, "H20
Stack Gas Actuat Pressure, "Hg
Average Sqrt delta P *

Pitot Tube Coefficient

Stack Gas Velocity, ft/second

Nozzle Inside Diameter, inches
Total Sample Time, min
Isokinetic Rate, %

Stack Dimensions

Stack Area, sq ft

Actual Stack Gas Flow Rate, acfm
Actual Stack Gas Flow Rate, acrmm
Stack Gas Flow Rate, dscfm
Stack Gas Flow Rate, dscmm

5A
11/30/23
1405-1511

42.388
87.059
0.000
44.671
0.975
78.0
1.48
27.43

39.318
1.113

72.248
2.046

9.7
18.2
721
103.9
140.%

14.4
31.30
29.38

300.0
-0.67
27.38
0.822

0.85
58.06

0.250
60
101.5

140 in. 1D
106.90
372,400
10,545
202,700
5740

5B
11730723
1405-1511

148.366
192.303
0.000
43.937
0.985
82.3
1.46
27.43

38.757
1.097

71.720
2.031

9.7
18.2
721
103.9
144.8

15.0
31.30
29.31

300.0
-0.67
27.38
0.822

0.85
58.13

0.250
60
100.6

140in. ID
106.90
372,800
10,557
201,500
5,706

6A 6B 7A
11/30/23  14/30/23  11/30/23

1539-1645 1539-1645 1725-1831
87.361 192.402 133.245
133.165 236.989 178.981
0.000 0.000 0.000
45.804 44.587 45.736
0.975 0.985 0.975
78.1 81.3 78.1
1.51 1.51 1.52
27.43 2743 27.43
40.311 39.408 40.252
1.141 1.116 1.140
72.656 71.524 72.766
2.057 2.025 2.061
9.9 9.9 10.0
17.9 17.9 17.8
72.2 722 72.2
108.1 108.1 110.4
133.2 137.5 135.2
13.5 14.1 13.7
31.26 31.26 31.25
29.47 29.39 2943
293.3 2033 293.8
-0.67 -0.67 -0.67
27.38 27.38 27.38
0.838 0.838 0.835
0.85 0.85 0.85
58.84 58.92 58.69
0.250 0.250 0.250
60 60 60
100.7 99.0 101.1
14Qin. 1D 140in. 1D 140in. ID
106.90 106.90 106.90
377,400 377,900 376,400
10,687 10,701 10,659
209,400 208,200 208,200
5,930 5,896 5,896

78
11/30/23
1725-1831

237.196
282.538
0.000
45.342
0.985
82.3
1.54
27.43

40.005
1.133

73.081
2.069

10.0
17.8
72.2
110.4
145.3
14.6
31.25
29.31

293.8
-0.67
27.38
0.835

0.85
58.81

0.250
60
101.3

146G in. 1D
106.90
377,200
10,681
206,500
5,847

Average

45.013
0.980
80.0
1.50
27.43

39.676
1.123

72.333
2.048

2.9
18.0
722
107.5
139.3

14.2
31.27
29.38

295.7
-0.67
27.38
0.832

(.85
58.58

60
100.7

106.90
375,700
10,638
206,100
5,836
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Appendix B

Field Data
and
CEM/FTIR Data



EPA Method 1
Traverse Point Location for Circular Ducts

Plant Lone Star industries Example For

City Maryneal State|TX Syntax

Location Main Kiln Stack Downatream

Stack ID {(inches) 140 See Report Text
Nipple Length 6.25 *| Pottevel For Figure of Location

Nearest Upstream

Distance (inches)

Disturbance (Bend, ID FAN, etc)

1893

Type of Disturbance

Nearest Downstream Disturbance (Bend, or Stack Qutlet}

No

tpstream

|

Fiow
Diraction

Stack Schematic {Draw by hand after printing}

Distance {inches) 579 | Type of Disturbance
Sampler SCS Pate | 11/28/23
{Mark with an "x"}

Particulate Traverse? X Yes
Number of Traverse Points Required 6

] Traverse
Point

Number

Nipple
Length

{Inches)

Traverse Point

Distance

6.25

from outside Nipple
=
12 3/8 in.

26 3/4 in.

47 314 in.

Fraction of Stack Diameter Frac,
D X

{Inches) Stack ID
140 6.16
140 [ 20.44
140 41.44
140 98.56
140 119.56
140 133.84

104 3/4 in.

125 3/4in.

140 1/8 in.




Cyclonic Flow Check Data Shest

£ [SAMPLING LOCATION. “SAMPLETYPE
'ﬂ/{/ v Floapie. Cyclonic Flow Check

RUNNUMBER

Ub\l\rf W 723972

EPA Method 2 Data

A Ok oy | F
A_OA0] 249 3
3049y 240 3
WL 121 l243 | 4
21/, 0 241 | Y4
N L9 24949 | H
£ L (0| z%2 | 7
2 f'?fqllp 243 i'“
3 papl 27D 1 g
Dt oY 2720 4
2 el 29) | 3%
3 Ol 24 YD
Pitot Leak Cheack ‘/
Averages

Average of Absclute Angle Readings must be < 20 degrees
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant P}U/)./}f ﬂ[ﬂ/-‘{_J,zd 'Jj_( Sample Date Il / 28 /23

Sample Location Vst A ‘r#zztzf’k Recovery Date j( / 24 /23
RunNo.__IA ON -M26A- TA Recovered by 40 7
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.IN H,S0, | 0.INH,SO, | 0.INH,S0, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) |/ (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight / g‘/z ¢ 9 ?5’%5/ éqst? m~ 9[ ?42 ;6 42& ‘6

g
Initial weight / —137.% =358\ (632 | 749 | T4to |77 | .
Net weight / lpl{‘ﬁ 15#{ §- ? 7:5' /; 4 /qu ‘ 2.
Description of impinger water C/fég/\‘ Z éj % spent
B/l Sil gel color
Total moisture = 1553 grams
RECOVERED SAMPLE
H,SO, Impingers and knockout contents and water rinse Liquid level ‘/
container no. M N DA-M26A-H2S04- A marked/sealed
NaOH Impingers contents and water rinse Liquid level /
container no. ﬂf/ ) éf 2 _-M26A-NaOH | @ marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant {/?U % 51" //MCL;/“L( neel T)( Sample Date ¢/ / %/!23

Sample Location ___ /V z .“‘fd Qi AL Recovery Date// /| 2<7 [23
RunNo._ |8 (N -M26A- 1B Recovered by 4, 4
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.IN H,SO, | 0.INH,SO, | 0.INH,80, [ Knockout [ 0.INNaOH | 0.IN NaOH
(knockout) (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight / gyj" ? ?ﬁ:?/ 5/5—:[ ?40:D 770- g/‘flz.? g
Initial weight / 1 "\Q\o\ ‘—”‘\/‘1 \ Q)\\O‘ -—' 3“ ‘C) ’,3% { %99 ’ g
Netweigl‘L / q;g L{'Z:? 7=Z 5-. ’ ZF /ZZ g |

Description of impinger water M 2 }/: % spent
G Sil gel color

Total moisture = / )4z, 7 grams
RECOVERED SAMPLE
H,SO, Impingers and knockout contents and water rinse Liquid level
container no. /’? }l J (U 4 -M26A-H2504- 1 3 marked/sealed
NaOH Impingers contents and water rinse . Liquid level (‘/
container no. Mﬂf 04 -M26A-NaOH |{ l% marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant IP) Olﬂv'?vi:- /@ar-}r .M.'a/ /I Sample Date it/ %0 13
Sample Locatjon VO 4%1’(\‘ Recovery Date (/> 0/23
Run No. /Lf' A/ oA/ -M26A- 3 Recoveredby 5/
Filter Number(ﬂ) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.1N H,SO, |, 0.INH,SO, | 0.INH,SO, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)
Final weight / 73 / ‘6/ f/?. 3 56 2.5— 7ﬁ}' 7 7[- 0 ?3 7‘ l g
Initial weight / ? L/ﬁ' 2 ?{0: Z é ‘/3.@/ 75? ’ } 7 50 :{/‘ 42 0‘ 6 g
Net weight / g |
Description of impinger water CAptn 50 % spent
G Sil gel color
Total moisture = L&®.)  grams
RECOVERED SAMPLE
H,SO, Impingers and knockout contents and water rinse Liquid level
container no. /NN P -M26A-H2804- "5/ marked/sealed _ &
NaOH Impingers contents and water rinse Liquid level ’
container no. M N Din___-M26A-NaOH 3 ’/‘-l‘ marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant [51..{/%/}/& M GU‘L.(W _ZF' !)(\ Sample Date Lt/ 24 /23
Sample Location 5 . - Recovery Datett / 2 /23
Run No. N _© -M26A- 2/3 Recovered by ___ S¢S
Filter Number(s) Not Applicable
';LﬁZjMOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.IN H,80, |/ 0.IN H,SO, | {0.IN H,SO, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight / {5573 ?f% . {/ 5-; ‘7"/5;?/ }lf ;06 TZ{.'-/ g
Initial weight / 7}7\.0 l 117‘;‘:’/ é)‘ (?- L ?"[ iq 776 (0 ‘HZ J g
Net weight / 1oy 352l 231 2491 40 (3.0 |:|

[/
Description of impinger water el ean é‘ g % spent
B/t sil gel color
Total moisture = ‘ Zé 4.4 grams
RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse Liquid level

container no. _Mﬁ'} D -M26A-H2804- 5 l? marked/sealed

NaOH Impingers contents and water rinse . Liquid level L/ ~

container no. ﬂ/ N N -M26A-NaOH ) 6 ' marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant Bb&/:'@ :ﬁﬁc &-74&/ ? .G Sample Date 0\ / 3L /23
Sample Location __/ ,_/!4_/;.5\4,’ rack Mi/( @ Recovery Datefl / 2p /23

RunNo._L\ ONL A -M26A- HA Recovered by 4¢ /
Filter Number(s) /____ Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.1N H,SO, |/0.INH,SO, | 0.INH,SO, | Knockout [ 0.INNaOH | 0.IN NaOH
(knockout) /] (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight / 3‘//: 7/ ?é L?’ é[ﬁq 75./1_6/ ?5'['5,(6(‘3 Z5b—g
Initial weight / —ZLLT/Z 7"[—7’& (olL{;L‘ TG 515 | 92)7 g

Net weight / 4‘4‘@ ll“\’ ,\~7 O'Y 0(0 l?‘.? 2 |
Description of impinger water C C@c{/\\ 4—0 % spent
15:/ M Sil gel color
Total moisture = U244 grams
RECOVERED SAMPLE
H,SO, Impingers and knockoufLontents and water rinse Liquid level /
container no. M N #M%A—HZSO‘L TH marked/sealed
On ‘ﬁO&J
NaOH Impingers contents apd-water rinse Liquid level
container no. _m&"_% -M26A-NaOH 4 A marked/sealed
O v
Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

. / :
Plant @Wl‘:m. /L/CW AVZ4) 7/)( Sample Date ¢ | / 50 123
Sample Locatioh’ ; Recovery Date 1 / U /23
Run No. __ | QN -M26A- B Recoveredby __ 4¢ <
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.1N H,S0, [/0.INH,S0, | 0.INH,S0, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) /|  (tipped) (tipped) (untipped) (untipped) (untipped) | (untipped)
G37.4|791.8 |£65F 71 | 42 3CE
Initial weight / M) Ll’z / Q’ ——,%3 {6 Q(ﬁ‘% 7€€,qa -—“'{7/77 D‘ZO ‘ g
Net weight / qﬁg/ {,0 Dz'f ~0.] 6.0 l’é-é g |
Description of impinger water CAe =& WA W % spent
!3’/ [ 2% Sil gel color
Total moisture = [ 20.% grams
RECOVERED SAMPLE
H,SO, Impingers and knockout contents and water rinse Liquid level
container no. MA) 0 5 -M26A-H2804- ¢} B marked/sealed
NaOH Impingers contents and water rinse Liquid level / ..
container no. M ‘.ﬂ b D A -M26A-NaOH marked/sealed

Samples stored and locked

Remarks
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EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

Plant (3(,1/.2% //hamfhaaf 77(

Sample Location

d,t_a/f

Sample Date iy 30n3
Recovery Date j; / 2 0 /23

Run No. _ DL -M26A- £ E Recovered by 4€ D
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.INH,SO, | 0.INH,S0, | 0.INH,S0, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) (tipped) - (tipped) . (untipped) (untipped) (untipped) (untipped)
/ /. =
Final weight / fﬁ.é 7(7'q 6‘/ 6,5 7‘( ¥ 07 ?éz .?‘ ?iféﬁ g
Initial weight / 254.3 75 56 (o 133 | 74¢.6 | 243.2 9342,
Net weight / 101\5 Ll?c} '2“‘)\ 0‘9/ *'0,5 ‘/2'3 g |
Description of impinger water [ / EOAN_ £0 % spent
A / W/ Sil gel color
Total moisture= ___{ Y0, ) grams
RECOVERED SAMPLE
H,SO, Impingers and knockout contents and water rinse Liquid level /
container no. A4/ ] ﬁv f)xﬁ‘l{' M26A-H2804- 57 A' marked/sealed

NaOH Impinge

rs contents and water rinse

container no. /

ﬂ—

4L -M26A-NaOH ‘7

Liquid level 2
marked/sealed /

Samples stored and locked

Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant B A% rl?’l KMM"’! Mﬁ/' T X Sample Date {\ / 20 /23
Sample Locatiofl _ , Mlgein & 1 b= Recovery Date 4] /3o /23
Run No. ﬂ/i /\/ o) r’:fé M26A- A' 1? Recovered by 4 ¢ 9
Filter Number(i’.) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 mt 100 ml Optional 100 ml 100 ml Silica gel
0.INH,S0, | OANH.SO, | 0.INH,SO, | Knockout | 0.1N NaOH 0.1N NaOH
(knockout) (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)
Final weight / f{ﬁ; ?’6?. / él‘lr [ ’?{:". 7 ?’3?’1 éff;- D g
Initial weight / 1‘ Oﬁ' ?‘/;O 6. l 2 [ 755? ?//Z;'Z f ﬁzﬁa g
Net weight / 106.0 AT ! ‘é 2.0 0. l [z.@ g |
Description of impinger water f/[&'ﬁ/\ <0 % spent

RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse

container no. /NN chc!—MZﬁA-HZSOAi— E,",

NaOH Impingers contents and water rinse

container no. M AS {"?J—'F -M26A-NaOH 4 R

7

Samples stored and locked

4%&1)77,&1 gel color
Total moisture = (4% grams

Liquid level =
marked/sealed L/
Liquid level / |
marked/sealed

Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant 161!?{2/] Mm(‘—ﬁﬁ, T.P(

Sample Locatiod | Mer S4p- [

Sample Date {1 /0 /23
Recovery Datets / '3 j /23

1] bl 1
RunNo. M A/ OE€ M26A- 44 Recovered by 5¢ S
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.INH,S0, | 0.INH,S0, | 0.INH,SO, | Knockout [ 0.INNaOH | 0.INNaOH
(knockout) |~ (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

4663

¢19.3

740.)

Tué L

“50.Z

Final weight ? 6 +~O » g
Initial weight / ? ;'/.4' }ﬂ?’ 6[ él?— ?92 % ?Lf;?/ ‘lg?'y g
Net weight &/ | 04{6 ‘f«3 ‘)--6_ Oy {.0 ”'7 g |
Description of impinger water C‘/}W‘ "7'5/—’ % spent
- P/ Sil gel color

Total moisture= __[ 33, 2— grams

RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse Liquid level
container no. /U () f‘f -M26A-H2504- é )q" marked/sealed
NaOH Impingers contents and water rinse Liquid level
container no. ﬂ/! YY) 4’1" -M26A-NaOH_§£ A marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant ‘F)w\m‘ /M &W,V\&ﬂ/’ (ZV:X Sample Date _j{/ 30 /23
Sample Locati nidJ, 4 Recovery Dateyy / 2 /23
Run No. ﬁ4 N O -wmweA- L5 Recovered by be 2

Filter Numbe;r(si ' Not Applicable

MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.IN H,SO, | 0.INH,SO, | 0.INH,SO, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight ? _}?—-gf’ ? ?O,q J;L ’ 7'//,;6 7 7%? 75—03 Y g
Initial weight / 7 ? /l- z Z’ ;Z,% ££§- z ?45;6 19# Z q;ég' 4
Net weight / IO(,L lw-z— 7\“‘\ ﬁ—a o.1 lg'% 2 |

LY

Description of impinger water f /C’a_/\, g0 % spent
) /i Sil gel color
Total moisture= __' | 3 4. S grams
RECOVERED SAMPLE

H,SO, Impingers and knoczout contents and water rinse Liquid level

container no. ';M ‘{0 £ ~M26A-H2S04- f/" £ marked/sealed ,

NaOH Impingers contents and water rinse Liquid level l/
L5

container no. "4' Av/ ! ) E/{f’ -M26A-NaOH marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant Bl r ’D\z 4 ﬂ4ﬁf’u,y‘l.-e, o / Sample Date 11 20 123

Sample Locaﬁ v M /7f'QC>/ Recovery Date | / ? | /23
Run No. f /U W{é -M26A- ?’)4— Recovered by LYs f)
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 100 ml Silica gel
0.INH,S0, | 0.INH,SO, | 0.INH,SO, | Knockout | 0.INNaOH | 0.IN NaOH
(knockout) /|  (tipped) (tipped) (untipped) (untipped) (untipped) (untipped)

Final weight / {L/ﬁj ?}fq 6 ?jq l‘f ; l" mo /élfz-g 2
Initial weight / ?“/Z.‘? 7’5/.‘7( _/9?'3,[71' 7‘770 751 L/ (02?0 ’ g
Netweight | £ lo2.c| 134 2.0l 64| 04| (3.2,

Description of impinger water / C/r’/fA/\. 25 % spent
B/ U sil gel color
Total moisture = ( ") 5.2 grams
RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse Liquid level g

=2,

container no. ;ﬂf\/ %MZGA-HZSO4— ZA- marked/sealed v

NaOH Impingers contents and water rinse Liquid level l//'

container no. M M -M26A-NaOH :?' /q/ marked/sealed

Samples stored and locked
Remarks
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EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

Plant B«J\.’l/&. { M i m,e,{z/ ‘ T)L Sample Date {4 20 n3
Sample Locatio . 14 e bz Recovery Datet2/ } /23
Run No. __ Oﬁf”MZGA- Recovered by <5 S
Filter Numf)er(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 ml Optional 100 ml 130 ml Sitica gel
0.IN H,80; | 0.INH,80, | 0.INH,S0, | Knockout | 0.IN NaOH | 0.IN NaOH
(knockout) (tipped) {tipped) (untipped) (untipped) (untipped) {untipped})
Final weight ?gﬁ ? g%; v/ﬂ {296? 7“/&:‘% ?- ;Y-@ 7'52 ok g
Initial weight / 15{ l ?5—%{'2, {6 /lvs 74/4{,«6 'Z 52:% 4@?} 0 g
Net weight / 41 3"{; [,6 [,9/ 0-2— {5'0( g
Description of impinger water C_,(x/a/\_ w % spent
IBI/ &,/ Sil gel color
Total moisture = 45,3  grams
RECOVERED SAMPLE

Liguid level

H,S0, Impingers and knockout contents and water rinse
container no. 7‘}7/; I 2‘?? '#AM%A—HZS(M— H3 marked/sealed ;4

NaOH Impingers contents and water rinse Liquid level
container no. /i/ﬂi/ ﬂ'f’f -M26A-NaOH :}6 marked/sealed

Samples stored and tocked
Remarks




EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant b WQ‘r { /Mdtrv'yt&w[ [ }( Sample Date LU_40 /23
Sample Location _? Mg ' Adn c b= Recovery Dategy [ 3 ( /23
Run No. O &F -M26A- T F) Recovered by b 2
Filter Number(s) Not Applicable
MOISTURE
Impingers l 2 3 4 5 6
50 ml 100 ral 100 ml Optional 100 ml 100 mt Silica gel
0.IN H,S80, ANH,S0, | 0.INH,S80, | Knockout | O.INNaOH | 01N NaOH
(knockout) (tipped) {tipped) {untipped) (untipped) {untipped) (untipped)
Final weight \‘7/{ [; 0 ?A ﬁe "/’ Z’)/ggo 75/1;,7 ? 62—‘ '? /47 57: 3_ g
wiaweign | /| T66.2| 10| biB.] 7600 | #5257 (1502
Net weight / g
Description of impinger water Clemnn % spent
Sil gel color
Total moisture = grams
RECOVERED SAMPLE
H,SQ, Impingers and knockout contents and water rinse Liquid tevel

container no. ’/‘{/_/\/ C/-f/?l -M26A-H2504- F B

NaOH Impingers contents and water rinse
container no. E;;; /33 J‘/ -M26A-NaOH B

Samples stored and locked

marked/sealed L’/

Liquid level 1/

marked/sealed

Remarks Conn L5

v (.4.-..




Plant

EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

- U4 D Ma %/m,@ul T

Sample Location J

{/ ﬂ/{/.')b\/lq’#'a(/

Sample Date £{/ 3¢& /23
Recovery Datef(/ 2/2/23

Run No. ON  -M26A- ‘;E: 6 Recovered by 4, 2
Filter Number(s) Not Applicable -
MOISTURE
Impingers i 2 3 4 3 0
50 ml 100 ml 100 ml Optional 100 ml 100 mt Silica gel
0.1N H,S0, |0.INH,S0, | 0.INH,80, | Knockout | 0.INNaOH | 0.IN NaOH
{knockout) {tipped) (tipped) (untipped) (untipped) (untipped) | {(untipped}
Final weight ‘?— fﬂ.q :)'gz r‘c {g{?.‘-‘ }y‘! F '?4#.—?’ A ?2-..3 g
fnitial weight / 157, 3 _',ny 2. éw 4129 lﬁf W,?—'Q 222 lg
Net weight / L& |
Description of impinger water / ( fAN 50 % spent
IB/U/ Sil gel color
Total moisture = grams

RECOVERED SAMPLE

S

/..:'

i

Liguid level
marked/sealed

H,80, Impingers and knockout contents and water /r'n@
container no. M/U f) i -M26A-H2504- b’“ﬁ

Liquid level
marked/sealed

NaOH Impingers contents and water rinse
container no. -M26A-NaOQH f"’ ’?

Samples stored and locked
Remarks o G

“if’"f"l'\ /:wr\




Client: Buzzi Maryneal TX

Test Location: Main Stack; Raw Mill On
Date: Nov 29, 2023 Start Time: 14:50:05
Run number 1

One Minute Averages

o2 co2
%.dry %.dry

25403 PM  10.8 16.7
2:52.03PM 107 .8
2:63:03PM  10.8 6.6
2:54:03PM 108 16.6
2:85:03PM 108 18.7
2:56:03PM 107 17.0
2:57.03PM 108 16.8
2:88:03PM 1038 16.7
2:89.03PM 108 16.7
3:00:03PM 108 16.8
3:01:03PM 108 16.3
3:02:03 PM 108 16.5
3:03.03PM 108 16.6
3:04:03PM 108 16.5
305:03PM 108 16.7
3:06:03PM 108 16.8
3.07:03PM 108 16.7
308:03PM  10.8 16.5
30803 PM 108 16.6
31G:03PM 108 16.7
311:03PM 108 16.6
312:03PM 108 16.7
31303 PM 108 16.8
31403 PM 109 16.5
31503 PM 109 16.5
3:16:03 PM 10.8 16.6
317:03PM 108 16.7
3:18:03PM  10.8 16.8
31803 PM 108 16.7
3:2G:03PM 0.8 16.8
3:21:03PM 0.7 16,7
32203 PM 107 16.9
3:23:03PM 107 6.9
3:24:03PM 107 6.7
32503 PM 107 5.9
326:03PM 107 16.9
3:27:03PM 107 16.8
3:28:03PM 107 18.7
3:2903PM 107 16.7
3:30:03PM 107 17.0
33103 PM 107 16.9
332:03PM 107 16.9
3:33:03PM 107 16.8
3:34:.03PM 107 16.9
3:38:03PM 108 16.8
3:36:03PM  10.8 16.8
33703PM 107 16.8
3:38:03 PM 107 16.7
3:539:03PM 107 16.8
3:40:03 PM 107 16.6
341:03PM 107 16.7
3:42:03PM 107 16.6
3:43:03 PM 107 158
3:.44:03 PM 107 16.8
3:45:03 PM  10.7 17.0
3:.46:03 PM 107 8.7
3:47:03PM 108 16.7
3:48:03PM 108 16.7
3:49:03 PM 10.8 16.6
3:50:03PM 108 16.8
3:61:03 PM 108 16.5
3:62:03PM 108 16.6
35303 PM 108 16.9
3:54:03PM 108 16.7
3:55:03PM  10.8 16.8
3:56:03PM 108 16.7

Run Avgs 10.8 18.7
Cal Gas 11.8 10.0
Initial Zero 0.0 0.2
Final Zero 0.2 0.3
Initial cal. 11.8 10.0
Finai Cal. 11.9 10.0

Corracted Average  10.7 16.8
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Client: Buzzi Maryneal TX

Test Location: Main Stack; Raw Mill On
Date: Nov 30, 2023 Start Time: 09:20:23
Run number 2

One Minuta Averages

02 co2
Yo,dry %.dry

9:21:21 AM 11.2 15.4
9:72:21 AM 112 153
9:23:21 AM 1.2 15.2
9:24:21 A 11.2 15.4
9:25: 21 AM 113 15.4
9:26.21 AM 113 15.4
G27:21 AM 113 15.4
2821 AM 113 15.4
S29:21 AM 113 15.4
9:30:21 AM 113 15.4
23121 AM 114 15.3
9:32:21 AM 11.4 15.3
9:33:21AM 114 158.1
9:34:21 AM 114 15.1
9:35:21 M 114 15.1
936:21AM 114 15.2
9:37:21 AM 11.4 151
9:38:21AM 114 15.0
9:3¢:21 AM 115 15.0
9:40:21 AM - 115 151
9:41:29 AM 11.5 151
942:29 AM 115 15.1
94321 AM 114 15.1
9:44:21 AM 115 151
9:45:21 AM 115 15.1
9:46:21 AM 11.5 15.1
94721 AM 115 15.0
9:48:21AM 115 15.2
9:49:21 AM 115 15.1
9:50:21 AM 115 15.1
9:51:21 AM 11.5 15.2
9:52:21 AM 115 182
9:53:21 AM 115 151
9:54:21 AM - 115 151
9:55:21 AM 115 15.1
9:56;21 AM 115 15.1
9:57:21 AM 115 151
9:58:21 AM 115 182
95921 AM 15 15.0
10:00:21 AM 1.5 15.1
10:01:21 AM 115 15.1
10:02:21AM 116 14.8
10:03:21AM 116 14.9
10:04:21 AM 116 15.0
10:05:21 AM 1.7 14.8
10821 AM 117 146
100721 AM 1.8 14.4
10:08:21 AM 11.8 14.4
100921 AM 118 14.4
1010:21 AM 11.8 14.5
121 AM 118 14.5
101221 AM 118 14.4
11321 AM 119 14.3
10:14:21 AM 11.9 14.3
10:15:21 AM 119 143
10:16:21 AM 119 14.4
112t AM O 119 14.3
10:18:21 AM 1.9 14.3
10:19:21 AM - 12,0 14.3
10:20:21 AM 120 14.2
10:21:21 AM 12,0 14.3
10:22:29 AM - 120 14.3
10:23:21 AM 12.0 14.2
10:24:21 AM 12.0 14.2
10:25:21 AM 1.9 4.3
10:26:21 AM - 12.0 14.2
10:27:21 AM 120 14.2

Run Avgs 11.6 14.9
Cal Gas 11.8 10.0
Initial Zero .0 0.0
Final Zero 0.1 0.1

initiat cal. 11.9 9.8
Final Cal. 12.0 9.8

Corrected Average 1.4 15.2



Client: Buzzi Maryneai TX

Test Location: Main Stack; Raw Mill On
Data: Nov 30, 2023 Start Time: 10:39:23
Run number 3

One Minute Averages

oz cQ2
%,dry %,dry
10:46:21 AM 11.9 145
10:47:21 AM 11.9 14.5
10:48:21 AM 1.9 14.4
10:49:21 AM 1.9 14.5
10:50:21 AM 1.9 14.3
10:51:21 AM 1.9 14.5
10:52:21 AM 11.9 14.4
10:53:21 AM 1.9 14.4
10:54:21 AWt 12.0 14.3
10:55:21 AM 12.0 14.3
10:56:21 AM 12.0 14.3
10:57:21 AM 11.9 14.4
10:58:21 AM 12.0 14.3
10:59:21 AM 11.9 14.6
11:00:21 AM 11.9 14.4
141:01:21 AM 1.9 14.4
1102:21 AM 11.9 14.4
110321 AM 11.9 14.4
11:04:21 AM 14.9 14.3
11:05:21 AM 11.9 14,3
11:06:21 AM 12.0 14.4
11:07:21 AM 12.0 4.3
11:08:21 AM 12.0 14,4
11:.09:21 AM 12.0 14.4
11:10:21 AM 12.0 14.2
111421 AM 12.1 14.2
11:12:21 AM 12,1 141
11:13:21 AM 12.4 14.0
$1:14:21 AM 12.1 14.1
11:15:21 AM 124 14.0
11:18:21 AM 2.2 14.0
111721 AM 12.2 142
11:18:21 AM 12.2 14.2
11:19:21 AM 12.2 14.1
11:20:21 AM 12.2 14.2
11:21:21 AM 121 14.3
11:22:21 AM 121 14.3
11:23:21 AM 12.0 14.4
11:24:21 AM 12.0 14.6
11:25:21 AM 11.9 14.6
11:26:21 AM 11.9 14.7
11:27:21 AM 11.8 14.8
11:28:21 AM 11.8 14.8
11:29:21 AM 11.8 14.8
11:30:21 AM 11.8 14.8
11:31:21 AM 11.8 14.8
11:32:21 AM 11.7 15.0
11:33:21 AM 1.7 14.9
11:34:21 AM 11.7 14.9
11:35:21 AM 1.7 14.9
11:36:21 AM "7 14.9
11:37:21 AM 1.7 14.8
11:38:21 AM 1.7 14.8
14:39:21 AM 1.7 14.8
14:40:21 AM 1.7 14.8
11:41:27 AM 1.7 14.8
11:42:21 AM 11.7 14.8
14:43:21 AM 11.7 14.8
11:44:21 AM 117 14.8
11:45:21 Al 11.7 14.8
11:46:21 AM 147 14.8
11:47:21 AM 14.7 14.8
11:48:21 AM 11.7 14.8
11:49:21 AM 11.7 14.7
11:50:21 AM 11.7 14.7
11:51:21 AM 11.7 14.7
Run Avgs 11.9 14.5
Cal Gas 11.8 10.0
Initial Zero 0.1 0.1
Final Zero 0.0 0.1
Initial cal. 12.0 9.8
Final Cal. 1.9 9.8

Corrected Average 1.7 14.9
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Client: Buzzi Maryneal TX

Test Location: Main Stack Mill Off

Date: Nov 30, 2023 Start Time: 13:58:53
Run number 4

One Minute Averages

02 coz2
%, dry %, dry
2:05:51 PM 9.9 17.8
2:08:51 PM 99 176
2:07:51 PM 9.5 17.9
2:08:31 PM 2.8 17.8
2:09:51 PM 9.8 17.5
240051 PM 47 17.7
2:11:51 PM 9.7 17.8
2:12:51 PM 9.6 17.8
2:13:51 PM a7 17.8
2:14:51 PM 8.6 7.8
2:15:51 PM 5.7 7.7
2:16:51 PM 9.6 18.0
2:17:51 Pt 9.8 17.9
2:18:51 PM 9.6 18.0
2:19:51 PM 9.7 17.6
2:20:51 PM 9.6 17.9
2:21:51 PM 9.6 17.8
2:22:51 PM 9.6 17.7
2:23:51 PM 9.7 17.7
2:24:51 PM 9.6 17.9
2:25:51 PM 9.7 17.7
2:26:51 PM 9.7 18.0
2:27:51 PM 9.6 18.1
22851 PM 9.7 17.7
2:29:51 PM 9.3 17.7
2:30:51 PM 9.7 17.8
2:31:51 PM 2.8 17.7
2:32:51 PM 9.8 17.8
2:33:51 PM 9.7 17.9
2:34:51 PM 9.9 17.4
2:35:51 PM 9.8 17.7
2:36:51 PM 9.8 17.8
2:37:51 PM @7 17.8
2:38:51 PM ¢.8 176
2:39:51 PM 9.7 17.8
2:40:51 PM 2.8 17.6
2:4%:5% PM 9.8 17.8
2:42:51 PM 9.8 17.6
2:43:51 PM 9.8 17.7
2:44:51 PM 9.8 17.7
2:45:51 PM Q.7 17.7
2:46:51 PM 9.7 17.7
2:47:51 PM 9.7 17.7
2:48:51 PM a8 17.7
2:49:51 PM 9.8 17.7
2:50:51 PM 9.8 17.7
2:51:51 PM 9.8 17.7
2:52:51 PM 9.7 17.8
2:53:51 PM 9.7 17.8
2:54:51 PM a.7 18.0
2:55:51 PM 9.8 17.8
2:56:51 PM 3.8 17.7
25751 PM 2.5 17.6
2:58:51 M 9.8 17.5
2:59:51 PM 9.9 17.7
3:00:51 PM 0.9 17.6
3:01:51 PM 9.9 17.7
3:02:51 PM 9.9 17.5
3:03:51 PM 9.8 17.7
3:04:51 PM 9.8 17.8
3:05:51 PM 9.8 17.9
3:08:51 PM 9.8 177
3:.07:51 PM 9.9 176
3:08:51 PM 2.8 17.6
3:09:51 PM 9.8 17.7
3:10:51 PM 9.9 17.6
Run Avgs 9.8 17.7
Cal Gas 11.8 10.0
Iritial Zero C.1 G.1
Final Zero G.1 G.1
Initial cal. 1.9 9.8
Finat Cal. 1.9 9.8

Corrected Average 9.7 18.2



Cilient: Buzzi Maryneal TX

Test Location: Main Stack Mill Off

Date: Nov 30, 2023 Start Time: 15:22:49
Run number §

One Minute Averages

Q2 CO2

%.dry Yo, dry

3:39:47 PM 9.5 17.8
3:40:47 PM 9.9 476
3:41:47 PM 9.8 17.9
3:42:47 PM 8.9 17.8
3:43:47 PM 8.9 177
3:44:47 PM 8.9 17.7
3:45:47 PM 8.9 17.6
3:46:47 PM 9.9 17.6
3:47:47 PM 9.9 17.6

34847 PM 100 17.5
3:49:47 PM 100 17.8
350:47PM 100 17.4
3:51:47 PM 1041 17.6
35247 PM 101 17.5
35347 PM 10.2 17.2
35447 PM 102 17.3
3:55:47 PM 102 17.2

3:56:47 PM 101 17.5
35747 PM 101 113
3:56:47 PM 10.1 17.4
3:59:47 PM 101 174
40047 PM 1041 17.5
401:47PM 101 17.5
4:02:47 PM 1041 17.3
4:03:47 PM 0.2 17.3
4:04:47 PM 101 17.5
4:05:47 PM 102 174
4:08:47 PM 101 17.5
4:07:47 PM 10.1 17.3
4:08:47 PM 10.2 17.3
4:08:47 PM 101 17.5
410:47 PM 10,0 17.6
411:47 PM 101 17.4
4:12:47 PM 10.4 17.4
4:13:47 PM 10.1 17.3
4:14:47 PM 10 17.4
41547 PM 101 17.3
4:16:47 PM 10.1 17.3
4:17:47 PM 10.1 17.4
4:18:47 PM 101 17.4
41947 PM 100 17.7
4:20:47 PM 1041 17.3
42147 PM 101 7.2
4:22:47 PM 10.0 17.5
4:23:47 PM 101 7.5
4:24:47 PM 101 17.5
4:25:47 PM 10.1 7.5
4:26:47 PM 10.1 17.5
4:27:47 PM 101 17.5
4:28:47 PM 102 17.4
4:29:47PM 101 17.6
a:30:47 PM 108 17.4
4:31:47 PM 0.1 17.5
4:32:47 PM 101 17.5

4:33:47 PM 100 17.6
4:34:47 PM 100 17.6

4:35:47 PM 10.0 17.6
4:36:47 PM 100 17.5
4:37:47 PM 104 17.4
4:38:47 PM 100 17.8
4:3947 PM 101 7.4
4:40:47 PM 10.0 17.6
441:47PM 100 17.4

4:42:47 PM 10.0 17.6
44347 PM 100 17.6

4:44:47 PM 101 17.5

4:45:47 PM 0.1 17.5
Run Avgs 101 17.5
Cal Gas 1.8 10.0
Initlal Zero 0.1 0.1
Final Zero Q.1 ¢.1
inilial cal. 11.9 9.8
Final Cal. 12.0 9.8

Corrected Average 9.9 17.9



Client: Buzzi Maryneal TX

Test Localion: Main Stack Mifl Off

Date: Nov 30, 2023 Start Time: 16:57:03
Rusi number 6

One Minute Averages

o2 coz

%o dry % dry

5:26:01 PM 101 17.5
52701 PM 101 17.5
52801 PM 102 17.3
528:01 PM 101 17.3
%30:01 PM 101 175
531:01 PM 101 17.5
5:32:01 PM 101 17.4
53301 PM 101 17.4
53401 PM 101 17.4

5:35:01 PM 100 7.6
5:36:01 PM 100 17.7
53701 PM 100 17.6
5:38:01 PM 100 17.4

5:39:01 PM 101 17.3
5:40:01 PM 101 17.3
5:41:01 PN 101 17.4
5:42:01 PM 101 17.4
54301 PM 100 17.5
54401 PM 104 17.4
5:45:01 PM 101 17.4
5:46:01 PM 102 17.2
54701 PM 101 17.3

5:48:01 PM  10.2 17.4
5:49:01 PM 102 17.4
5:50:01 PN 10.2 17.3
55101 PM 103 17.0
5:52:01 PM 10.2 17.3
55301 PM 102 173
55401 PM 103 17.4
5:55:01 PM 10,2 17.4
55601 PM 103 17.2
5:57:01 PM  10.2 2
55801 PM 10.2 17.3
5:59:.01 PM  10.2 17.4

6:0C:01 PM 10.1 i7.5
6:01:01 PM 10.2 7.3
6:02:01 PM 10.1 17.5
6:03:01 PM 10,1 17.7
6:04:01PM 102 17.4
6:05:01 P 104 17.6
6:06:01 PM 101 17.4
8:07:01 PM 101 17.4
6:08:01 PM  10.1 17.5
6:09:01 PM 101 17.5

S10:01 PM 102 17.3
G101 PM 102 17.4
8:12.01PM  10.2 7.4
6:13:01 PM 101 176
6:14:01 PM 101 17.5
8:15:01 PM 102 7.3
6:16:01 PM 10.2 17.3
6:17:01 PM 10,2 17.3
6:18:1 PM 102 17.4
6:19:01 PM 102 17.4
6:20:01 PM  10.2 17.4
6:21:01 PM 102 17.3
6:22.01 PM 102 17.4
6:23:01 PM  10.2 17.5
62401 PM 102 17.3
g2501 PM 102 7.3
2801 PM 102 17.4
827:01PM 102 17.3

6:28:01 PM 10.2 17.3
6:29:01 PM  10.2 17.6
6:30:01 PM 10.2 17.3
6:31:01 PM 10.2 17.4
Run Avgs 10.2 17.4
Cal Gas 11.8 10.¢
Initial Zere 0.1 0.1
Final Zero 0.1 0.1
Initial cal. 12.0 9.8
Final Cal. 12.0 9.8

Corrected Average 10.0 17.8
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Buzzi Unicem

Maryneal TX
Main Stack; Mill On
HCN Analyte Spikes
Date 11/29/23 11/29/23
Time 12:15-12:33 15:57-16:15
Main Pre 1 Main Post 1
HCN HCN
Cs Spike Direct, ppm 197.19 197.19
SF8 Tracer Direct, ppm 9.58 9.58
SF6 Diluted SF6 Tracer, ppm 0.616 0.533
Dituted SF6 Tracer, ppm 0.579 0.429
Average Diluted SF6 Tracer, ppir 0.598 0.481
DF Dilution Ratio 16.03 19.92
Total, ppm 20.211 18.671
Total, ppm 19.721 16.802
Ct Average Total, ppm 19.966 17.737
Pre Spike Native , ppm 8.868 9.151
Pre Spike Native , ppm 8.704 8.908
Post Spike Native , ppm 8.650 9.353
Post Spike Native , ppm 8.642 8.180
Cn Average Native , ppm 8.716 5.148
Spike Recovery 95.9% 91.4%
CTS Direct (CC426155)
Ethylene Expacted (ppm) 75.47 75.47
Ethylene Measured (ppm) 74.48 73.48

CTS Error «1.3% -2.6%



Buzzi Unicem; Maryneal TX
Main Stack, Raw Milt On
Pre Run 1 HCN Analyte Spike

Spectrum Date Time HCN PCA 191c R1 191¢c  HF ppm (10} 191C  SF86 (10) 181C
SPC__003252.LAB 11/29/23 12:13:49.127 10.097 -0.043 0.032
SPC__003253.LAB 11/29/23 12:14:53.023 8.868 -0.052 -0.006
SPC__ 003254 LAB 11/29/23 12:15:56.935 8.704 -0.075 -0.010
SPC__003255.LAB 11/29/23 12:17:00.851 13.783 -0.080 0.306
SPC_ 003256.LAB 11/29/23 12:18:04.795 24,690 -0.072 0.868
SPC__003257.LAB 11/29/23 12:19:08.664 22.206 -0.093 0.730
SPC__003258.LAB 11/29/23 12:20:12.632 20.211 -0.063 (0.618
SPC__003259.LAB 11/29/23 12:21:16.495 19.721 -0.071 0.579
SPC__003260.LAB 11/29/23 12:22:20.410 21.800 -0.062 0.711
SPC__003261.LAB 11/29/23 12:23:24.329 44,831 -0.084 1.916
SPC__003262.1LAB 11/29/23 12:24:28.549 10.093 -0.090 0.193
SPC__003263.LAB 11/29/23 12:25:32.136 0.235 -0.025 0.001
SPC_ 003264.LAB 11/29/23 12:26:36.375 0.237 -0.000 -0.004
SPC__003265.1.AB 11/29/23 12:27:40.087 0.081 -0.012 -0.009
SPC__003266.LAB 11/29/23 12:28:44.166 0.794 -0.016 -0.007
SPC__ 003267.LAB 11/29/23 12:29:47.797 9.255 0.058 -0.010
SPC__ 003268 LAB 11/29/23 12:30:52.098 9.025 -0.036 -0.010
SPC__003269.LAB 11/29/23 12:31:65.611 8.650 -0.059 -0.013

SPC__003270.LAB 11/29/23 12:32:59.572 8.642 -0.018 -0.010




Buzzi Unicem; Maryneal TX
Main Stack, Raw Mill On
Post Run 1 HCN Analvte Spike

Spactum

SPC__003458.LA8
SPC__003460.LAB
SPC__003461.LAB
SPC__003462.LA8
SPC__D03463.LAB
SPC__0034641.A8
SPC__003465LA8
SPC__003466.LAB
SPC__003467 LAB
SPC__0034G8.LAB
SPC__003468.LAB
SPC__003470.LAB
SPC_003471.LAB
SPC__003472.LAB
SPC__003473.LAB
SPC_ 003474.LAB
SPC__003475.LAB
SPC__003476.LAB

Date

11/29/23
11129123
11/29123
1429123
11/29/23
11/29/23
14/29i23
11429123
11129123
1H29/23
11129123
11/29/23
11/29/23
2823
11/28/23
112823
11428123
11428123

Time

15:56:38.579
15:57:42.450
15:58:46.356
15:59:50.268
18:00:54.215
18:01:58.082
18:03:01.992
16:04:05.903
16:05:05.802
18:06:13.717
16:07:12.877
16:08:21.640
16:09:25.432
16:13:29.343
16:11:33.434
16:12:37.253
16:13:41.122
16:14:45.034

HCN PCA 191c R1 191¢

8908
15.433
24.154
12,849
24.883
21.645
16.802
15.668
13.951
0.315
0.084
-0.008
3.554
9.649

9.353
9.180

HF ppm {10) 191C  SF6{10)193C

-0.186
-0.195
-0.158
-0.154
-0.186
-0.194
-0.195
-0.215
-0.214
-0.214
-0.097
-0.038
-0.025
-0.036
-G.031
-0.103
G191
G213

-0.008
-0.013
0.483
0.848
0.211

0.480
0.688
0429
0.35%
4.345

0008
-0.000
-0.009
-0.01
-0.011
-0.013
-0.013



Buzzi Unicem: Maryneal TX
Main Slack, Raw Mill On

Past Run 1 CTS
Spactum

SPC__003560LAR
SPC__003561 L AR
SPC__003562.LAR
SPC__003563.LAB

Dala Time

11/29/23 18:45:53.586
1129/23 18:46:57 614
112923 18:48:01.303
1126023 18:49:05439

HCN PCA 191¢ R1 1916

0.053
-0.226
-0.128
0.316

HF ppm (10) 191G SF5 (10) 191G Elhylane {100.3000} 191C

-0.013
-0.005
-0.007
-0.013

0010
-0.013
0014
-0.020

16.286

¥3.543
73411

53.514



Buzzi Unicem; Maryneal TX
Main Stack, Raw Mili On
CTS and HCHN Direct

Spectrum Date Time HCN PCA 191c R1 181¢  HF ppm (10) 191C  SF6 (10} 191C  Ethylene (100,3000) 191C
SPC__003128.LAB 11/29/23 09:48:23.996 0.020 0.006 0.001 -0.072
SPC__003129.LAB 11/29/23 09:49:27.908 0.134 -0.005 -0.001 -0.058
SPC__003130.LAB 11/29/23 09:50:31.936 0.044 -0.008 0.003 -0.116
SPC__003131BKG.LAB  11/28/23 09:53:26.078 0.000 0.000 £.000 0.000
SPC__003132.LAB 11/29/23 09:54.36.458 0.000 0.000 0.001 -0.015
SPC__003133.LAB 11/29/23 09:55:40.374 6.109 0.009 0.000 0.002
SPC__003134.LAB 1129123 09:56:44.401 -0,042 -(.006 0.001 -0.051%
SPC__003135.LAB 11/29/23 09:57:48.181 -0,080 -(.006 0.000 -0.006
SPC__003136.LAB 14/29/23 09:58:52.214 -0.022 0.049 -0.001 -0.033
SPC__003137.L.AB 11/29/23 09:59:56.406 0.006 0.033 0.001 -0.047
SPC__003138.LAB 11429/23 10:00:59.901 -0.032 0.047 0.002 -0.051
SPC__003138.LAB 11/29/23 10:02:03.848 -0.090 0.127 -0.001 0.015
SPC__003140.LAB 11/29/23 10:03:07.759 -0.001 0.125 -0.011 22.400
SPC__003141.LAB 11/29/23 10:04:11.624 -0.293 0.061 -0.005 61.988
SPC__0D03142.LAB 11/29/23 10:05:15.938 -0.168 0.060 -0.011 58.433
SPC__003143.LAB 11/29/23 10:06:19.438 -0.142 0.062 -0.008 54.454
SPC__003144.1.AB 11720123 10:07:23.437 -0.070 0.009 -0.009 74.299
SPC__003145.L.AB 11/20/23 10:08:27.783 -0.180 0.010 -0.008 74,579
SPC__003146.LAB 11/29/23 10:09:31.168 -0.2585 0.004 -0.011 74.391
SPC__003147.LAB 11/29/23 10:10:35.067 -0.286 -0.005 -0.008 74.456
SPC__003148.LAB 11/29/23 10:11:39.102 -0.083 -0.001 -0.006 9.761
SPC__003149.LAB 11/29/23 10:12:42.891 -0.151 -0.001 -0.005 0.481
SPC___003150.LAB 14/29/23 10:13:46.799 -0.048 -0.009 -0.005 0.478
SPC__00315%.LAB 14/29/23 10:14:50.845 -0.038 0.011 -0.007 0.442
SPC__003152..A8 14/29/23 10;15:54.666 0,180 0.006 -0.004 0.467
SPC__003153.L.AB 11/29/23 10:16:58.915 -0.100 -0.004 -0.006 0.497
SPC__003154.LAB 11/29/23 10:18:02.445 -0.007 £.002 -0.002 0.472
SPC__003155.LAB 11/29/23 10:13:06.462 10.754 £.013 1.172 0.663
SPC__003156.LAB 11/29/23 10:20:10.264 41.711 0.028 4.607 -0.076
SPC__003157.LAB 11/29/23 10:21:14.292 45,886 0.017 4.849 -0.279
SPC__003158.LAB 11/29/23 10:22:18.085 46.590 -0.006 4.851 -0.135
SPC__003159.LAB 11/29/23 1(:23:21.995 46.739 0.016 4.856 -0.264
SPC__003160.LAB 11/29/23 10:24:25.960 47.320 0.003 4,860 -0.268
SPC__003161.LAB 11/29/23 10:25:29.819 37.078 0.008 4.848 -0.184
SPC__003162.LAB 11/29/23 10:26:33.849 28421 0.018 4.624 -0.228
SPC__003163.LAB 11/29/23 10:32:14.551 195.980 0.011 9.583 -0.647
SPC__003164.LAB 11/29/23 10:33:18.264 196.278 -0.026 9.585 -0.465
SPC__003165.LAB 11/29/23 10:34:22.223 196.975 0.012 9.583 -0.523
SPC___003166.LAB 11/29/23 10:35:26.094 197.038 0.007 9.580 -0.445
SPC___003167.LAB 11/29/23 10:36:30.150 197.342 -0.007 9.580 -0.500
SPC__003168.LAB 11/29/23 10:37:34.119 170.976 -0.020 9.590 -0.601
SPC__003169.LAB 11/29/23 10:38:37.830 157.143 -0.019 9.064 -0.47Q
SPC__003170.L.AB 11720123 10:39:41.948 138.047 0.025 7.225 -0.339
SPC__003171.LAB 11/29/23 10:40:45.858 67.542 0.029 5.083 -0.220
SPC__003172.LAB 11/29/23 10:41:49.573 49.888 -0.000 4.852 -0.250
SPC__003173.LAB 11/29/23 10:42:53.522 49.908 0.003 4.847 -0.339
SPC__003174.LAB 11/29/23 10:43:57.480 49.927 0.006 4.851 -0.271
SPC__003175.LAB 11/29/23 10:45:01.307 49.815 0.013 4.849 -0.321
SPC__003176.LAB 14/20/23 10:46:05.212 49.809 0.005 4.848 -0.292

SPC__003177.LAB 11/29/23 10:47:09.125 23.829 0.025 2.379 0.742
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Buzzi Unicem; Maryneal TX

Main Stack, Raw Mill On

Pre Run 2 HCN Analyte Spike

Spectrum

SPC__003653.LAB
SPC__003654.LAB
SPC__003655.LAB
SPC__003656.L.AB
SPC__003657.LAB
SPC__003658.LAB
SPC__003659.LAB
SPC__003660.LAB
SPC__003661.LAB
SPC__003662.LAB
SPC__003663.LAB
SPC__003664,LAB
SPC___003665.LAB
SPC__003666.LAB
SPC___003667.L.AB
SPC__003668.LAB
SPC__003669.LAB
SPC__003670.L.AB

Date Time

11/30/23 09:06:49.691
11/30/23 09:07:53.558
11/30/23 09:08:57.221
11/30/23 09:10:01.009
11/30/23 09:11:05.018
11/30/23 09:12:08.818
11/30/23 09:13:12.721
11/30/23 09:14:16.770
11/30/23 09:15:20.779
11/30/23 09:16:24.617
11/30/23 09:17:28.327
11/30/23 09:18:32.432
11/30/23 09:19:36.136
11/30/23 09:20:40.096
11/30/23 09:21:43.959
11/30/23 09:22:47.875
11/30/23 09:23:51.774
11/30/23 09:24:55.773

8.614

7.915
7.597

8.417
12.388
11.962

10.955
10.938

9.460
7.698
4.351
0.178
0.177
7.235
8.068

7.488
7.647

7.706

-0.076
-0.169
-0.165
-0.179
-0.183
-0.164
-0.175
-0.1564
-0.170
-0.166
-0.088
-0.039
-0.020
-0.059
-0.205
-0.185
-0.201
-0.213

HCN PCA 191c R1 191¢c  HF ppm {10) 191C  SF6 (10) 191C

-0.009
-0.010
-0.007
0.165
0.589
0.535

0.420
0.407

0.190
-0.004
0.147
0.005
0.003
-0.007
-0.008
-0.007
-(.007
-0.007




Buzzi Unicem; Maryneal TX
Main Stack, Raw Mill On
Post Run 2 HCN Analyte Spike

Spectrum Date Time HCN PCA 191¢ R1 191c HF ppm {(10) 191C  SF6 (10) 191C
SPC__003727.LAB 11/30/23 10:25:38.231 7.704 -0.206 -0.009
SPC__003728.LAB 11/30/23 10:26:42.135 7.571 -0.229 -0.008
SPC__003729.LAB 11/30/23 10:27:46.073 7.503 -0.192 -0.008
SPC__003730.LAB 11/30/23 10:28:49.930 7.766 -0.208 -0.003
SPC__003731.LAB 11/30/23 10:29:54.024 10.988 0,187 0.441
SPC__003732.LAB 11/30/23 10:30,57.740 11.425 -0.212 0.499
SPC__003733.LAB 11/30/23 10:32:01.639 11.290 -0.218 0.462
SPC__003734.LAB 11/30/23 10:33:05.541 9.417 -0.144 0.311
SPC__003735.LAB 11/30/23 10:34:09.433 0.594 -0.077 0.010
SPC__0D03736.LAB 11/30/23 10:35:13.378 0.077 -0.038 -0.002
SPC__003737.LAB 11/30/23 10:36:17.244 0.564 -0.027 -0.003
SPC__003738.LAB 11/30/23 10:37:21.148 7.939 -0.091 -0.008
SPC__003739.LAB 11/30/23 10:38:25.052 7.750 -0.195 -0.004

SPC__003740.LAB 11/30/23 10:32:28.962 7.425 -0.209 -(.004




Buzzi Unicem; Maryneal TX
Main Stack, Raw Mill On
Post Run 3 CTS and HCN Analyte Spike

Spestrum Date Time HCN PGA 1916 R1181c  HF ppm (10)191C  SF6 (10)191C  Ethylene (100,3000) 191C
SPC__003807.LAB  11/30/23 11:52:08.233 7147 -0.192 -0.003 2.744
SPC__003808.LAB  11/30/23 11:53:12.140 6.992 .0.175 -0.007 2.751
SPC__003809.LAB  11/30/23 11:54:16.171 7.978 -0.196 0.131 2.587
SPC__003810.LAB  11/30/23 11:55:19.933 11.513 -0.200 0.545 2.416
SPC__003811.LAB  11/30/23 11:56:24 218 11.060 -0.205 0.476 2.486
SPC__003812.LAB  11/30/23 11:57:27.780 10.732 -0.194 0.427 2562
SPC__003813.LAB  11/30/23 11:68:31.979 B.274 -0.084 0.399 1.592
SPC__003814.LAB  11/30/23 11:59:35.886 0.416 .0.038 0.008 0.033
SPC__G03815.LAB  11/30/23 12:00:39.432 6.172 -0.022 -0.008 0011
SPC__003816.LAB  11/30/23 12:01:43 471 2.855 -0.046 -0.003 0.932
SPC. 003817.LAB  11/30/23 12:02:47.325 7.615 £0.093 -0.004 3.027
SPC__003818.LAB  11/30/23 12:03:51.154 7.687 -0.165 -0.004 2.978
SPC__003819.LAB  11/30/23 12:04:55.061 7.789 -0.215 -0.004 3.018
SPC__003620.LAB  11/30/23 12:05:58.994 7.597 0.218 -0.004 2.851
SPC__003821.LAB  11/30/23 12:07:02.894 5.943 0.114 -0.009 10.770
SPC__003822.LAB  14/30/23 12:08:06.790 -0.016 -0.041 -0.005 72.292
SPC__003823.LAB  11/30/23 12:09:11.005 -0.148 -0.026 -0.009 73.536
SPC__CO3824.LAB  11/30/23 12:10:14.655 -0.142 -0.014 0.011 73.864
SPC__003825.LAB  11/30/23 12:11:18.662 -0.048 -0.005 -0.010 73.845
SPC_ 003826.LAB  11/30/23 12:12:22.480 -0.065 -0.023 -0.007 74.133
SPC__003827,LAB  11/30/23 12:13:26.274 0.736 -0.027 -0.010 67.215

SPC__003828.LAB  11/30/23 12:14:30.179 8.808 -0.096 -0.005 4.047



Buzzi Unicem; Maryneal TX
Main Stack, Raw Mill Off
Pre Run 4 HCN Analyte Spike

Spectrum Date Time HCN PCA 191¢ R1 191¢ HF ppm (10) 191C SF6 (10} 191C
SPC__003%07.LAB  11/30/23 13:39:29.0585 9.645 -0.175 -0.010
SPC__003208.LAB  11/30/23 13:40:32.962 9.598 -0.216 -0.009
SPC__003909.LAB  11/30/23 13:41:36.858 10.329 -0.164 0.088
SPC__003910.LAB  11/30/23 13:42:40.721 15.836 -0.198 0.847
SPC__003911.LAB  11/30/23 13:43:44.629 11.759 -0.169 0.243
SPC__003912.LAB  11/30/23 13:44:48.877 13.673 -0.167 0.493
SPC__003913.LAB  11/30/23 13:45:52.430 13.559 -0.176 0.466
SPC__003914.LAB  11/30/23 13:46:56.342 13.438 -0.193 0.445
SPC__D03915.LAB  11/30/23 13:48:00.291 13.321 -0.192 0.406
SPC__003916.LAB  11/30/23 13:49:04.257 7.370 -0.110 0.130
SPC__003817.LAB  11/30/23 13:50:08.144 0.968 -0.036 0.004
SPC__003918.LAB  11/30/23 13:51:11.832 0.227 -0.020 -0.006
SPC__003919.LAB  11/30/23 13:52:15.850 2.280 -0.026 -0.003
SPC__003920.LAB  11/30/23 13:53:19.760 10.340 -0.137 -0.013
SPC__003%21.LAB  11/30/23 13:54:23.690 9.954 -0.172 -0.011
SPC__003922.LAB  11/30/23 13:55:27.604 0.888 -(.165 -0.011
SPC__003923.LAB  11/30/23 13:56:31.515 9.809 -0.171 -0.010

SPC__003924.LAB  11/30/23 13:57:35.413 10.067 -0.166 -0.012



Buzzi Unicem: Maryneal TX
Main Stack, Raw Mi¥t Off
Post Run 4 HCN Analyte Spike

Spectrum

SPGC__003994.LAB
SPC__003995.LAB
SPC__O03996.LAB
SPC__G03997.LAB
SPC__003998.LAB
SPC__003993.L AB
SPC__004000.LAB
SPC__004001.LAB
SPC__004002.LA8
SPC__004003.LAB
SPC__004004.LA8

Date
11/30/23
11/30/23
14/30/23
14/30f23
11130123
1H30/23
11/30/23
14/30/23
11/30/23
11/30/23
11430123

Time

15:12:23.834
15:13:27.573
15:14:31.355
16:15:35.688
15:16:39.508
16:17:43.318
15:18:47.034
15:19:50.928
15:20054.773
15:24:58.704
15:23:82.963

HCN PCA 191c R1 191¢

10,586
10.474

12.848
14.019
13.169

2.815

8.148
7.417

10.950
10.725

HF ppm (13) 181C
-0.196
-0.205
-0.185
0194
-0.182
-0.19%
-0.559
-0.834
-0.892
-0.225
-0.230

$F6 (10)191C
-0.010
-0.008
0.347
0.454
0.342
0.025
-0.000
-0.005
-0.01
-5.011



Buzzi Unicem; Maryneat TX
Main Stack, Raw Mill Off
Past Run § HCN Analyte Spike

Spectrum Date Time HON PCA 191c R1191c HF ppm (10 191C  SF$ (10) 191C
SPC__004081.LAB  11/30423 16:45:48.064 11052 0.2 -0.011
SPC__004082.LAB  11/30423 16:46:52.004 11.064 -0.251 -0.008
SPC__004083.LAB  11/30/23 16:47:56.216 41.860 -0.28¢ 0.165
SPC__004884.LAB  11/30/23 16:49:00.137 14.432 -0.201
SPC__004085.LAB  11/30/23 16:50:03.716 14.364 -0.200
SPC__004886.LAB  11/30/23 16:51:07.575 13.612 -0.204
SPC__004887.LAB  11/30/23 16:52:11.596 3.280 -0.064
SPC__004088.LAB  11/30/23 16:53:15.368 0,246 -0.015
SPC__004889.LAB  11/30/23 16:54:19.328 4999 -0.048
SPC__004880.LAB  11/30/23 16:55:23.562 11.376 -0.224

SPC__004091.LAB  11/30/23 16:56:27.199 10.615 -0.244
SPC__004892.LAB  11/30/23 16:57:31.081 10.762 -0.245



Buzzi Unicam; Maryneal TX
Main Stack, Raw Mill OFf

Posl Run 6 HOM Analyle Spike
Specirum Date
SPC_UD4179LAB 1143023
SPC__004180LAB  11/30/23
SPC__004161LAB  11/30/23
SPC__004182LAB  11/30/23
SPC__D04183LAB 11130423
SPC__004184.LAB 11430723
SPC__004185.LA8 11430423
SPC__004186.LAB  11/30/23
SPC__004187.LAB  11/30/23
SPC__004183.LAB  11/30/23
SPC__004182.LAR  11/30/23
SPC__0G4190LAR  11/30/23
SPC__004191.LAB  11/30{23
SPG__004192.LAB  11/30/23
SPC_004993.LAB  11/30/23
SPC__D04134.LAB  11/30/23
SPC___004195LAB  11/30/23
SPC__G04136.LAB  11/20/23
SPC__004197.LAB 11730722
SPC__004198.LAB 11730723

Time

18:31:07.303
18:32:10.845
18:33:14.862
18:34:18.678
18:35:22.559
18:36:26.454
18:37:30.468
18:38:34.287
18:39:38.147
18:40:42.421
18:41:45.973
18:42:49,816
18:43:53.770
18:44:57.717
18:46:01.568
18:47:05.662
18:48:09.2681
18:49:43.258
18:50:17.158
18:51:21.066

HCM PCA 191G R1 191¢
10.394
10.121
11.066
13.774
13.608
13.398
4,400
0.228
0.090
0.075
2in
10.542
10.319
10.213
2584
0139
0137
0122
G.00%
0.082

-0.189
-0.219
-0.203
-.203
-3.194
-0.200
-0.048
-0.027
-0.0t4
-0.004
-0.018
-0.224
-0.202
-0.199
-0.098
-0.030
-0.015
-0.028
-0.013
-0.004

HE ppm {10) 191C  SFG (10} 195C  Elhylene {100,3000) 191C
-0.008 3.109

-0.007 3.041
0.143 2692
9.502 2.703
D450 2.738
0.417 2.852
0.209 0.626
0.908 -0.080
-0.003 0.064
-0.000 0.605
-0.003 0.510
-0.008 3.214
-0.000 3.049
-0.015 3.073
-0.002 0.856
4.003 -0.055
Q.005 0.085
-0.003 10,430
-0.009 73.788
-0.008 73.840 —



Buzzi Unicem; Maryneal TX
Main Stack, Raw Mill On
CTS and HCN Direct

Spectrum Date Time HCN PCA 191¢ R1 191¢ HF ppm (10)191C  SF6 (10)191C  Ethytene (100,3000) 191C
SPC__003645.LAB 11/30/23 08:58:18.068 29.847 -0.013 2,882 0.025
SPC__003646.LAB 11/30/23 08:59:21.972 49.867 -0.030 4.835 -0.504
SPC__003647 LAB 11/30/23 09:00:25.885 49.970 0.015 4.835 -0.460

SPC__003648,LAB 11/30/23 09:01:30.186 30.292 0.002 2.686 0.702



Buzzi Unicem, Maryneal TX

Main Stack, Raw Mill On
CTS and HCN Direct
Spectrum
SPC__003564BKG.LAB
SPC__003565.L.AB
SPC__003566.LAB
SPC__003567.LAB
SPC__003568.LAB
SPC__003568.LAB
SPC__003570.LAB
SPC__003571.LAB
SPC__003572.LAB
SPC__003573.LAB
SPC__003574.LAB
SPC__003575.LAB
SPC__003576.LAB
SPC__003577.LAB
SPC_003578.LAB
SPC__003579.LAB

Date Time

11/30/23 07:24:27.085
11/30/23 07:25:37.733
11/30/23 07:26:41.371
11130123 07:27:45.267
11/30/23 07:28:49.515
11/30123 Q7:29:53.185
11/30123 07:30:56.969
11/30/23 07:32:00.868
11/30/23 07:32:04.768
11/30/23 07:34:08.8677
11/30/23 07:356:12.623
11/30/23 07:36:16.530
11/30/23 07:37:20.478
11/30/23 07:38:24.409
11/30/23 07:39:28.420
11/30/23 07:40:32.184

0.000
6.014
-0.080
-0.228
-0.229
0.009
77.472
193.808
195.330
196.749
197.175

198.323
198,512

109.918
0.306
0.162

0.000
+0.006
0.006
0.009
-0.022
-0.015
0.004
-0.014
0.018
0.007
-0.018
0.017
-0.012
-0.035
-0.002
-0.014

HCN PCA 191¢ R1 191c  HF ppm (10) 191C  SF6 (10) 191G Ethylene (100,3000) 191G

0.000 0.000
-0.001 -0.061
-0.020 43.985
-0.010 73.655
-0.011 73.784
-0.012 73.918
3.499 38.467
9.564 -0.537
9.546 -0.325
9.535 -0.349
9.567 -0.452
9.561 -0.435
9.541 -0.516
4.944 4.122
-0.605 0.478
-0.002 0.488




Appendix C

Ion Chromatography Analytical Report Data



Deeco, Inc.
3404 Lake Woodard Drive
Raleigh, NC 27604

Project No: 23-3315
Buzzi Unicem

Hydrogen Fluoride & Chlorine

EPA Method 26A Analysis

Analytical Report
41721

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



mailto:e1lab@e1lab.com

The following data for Analytical Report 41721
has been reviewed for completeness, accuracy,
adherence to method protocol,
and compliance with quality assurance guidelines.

Review by:
. !
24V

Katie Gattis, Quality Assurance Officer
December 27, 2023

Report Reviewed and Finalized by:

Ken Smith, Laboratory Director
December 27, 2023
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SUMMARY OF RESULTS
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Element

Clz2

Element

Cl2

Element

Clz2

Element

Element

Summary of Analysis

Summary of Method 26A Analysis

MN- MN- MN-
M26A-R1A M26A-R3A M26A-R4A
e41721-1 e41721-2 e41721-3
Total mg Total mg Total mg
<0.228 <0.265 <0.237
<0.154 <0.167 <0.167
MN- MN- MN-
M26A-R5A M26A-R6A M26A-R7A
e41721-4 e41721-5 e41721-6
Total mg Total mg Total mg
<0.243 <0.253 <0.251
0.631 0.286 0.580
MN- MN- MN-
M26A-R1B M26A-R3B M26A-R4B
e41721-7 e41721-8 e41721-9
Total mg Total mg Total mg
<0.254 <0.259 <0.224
<0.148 <0.193 <0.156
MN- MN- MN-
M26A-R5B M26A-R6B M26A-R7B
e41721-10 e41721-11 e41721-12
Total mg Total mg Total mg
<0.265 <0.251 <0.267
0.672 0.306 0.617
MN- MN-

M26A-FBON M26A-FBOFF
e41721-13 e41721-14
Total mg Total mg
<0.202 <0.21
<0.157 <0.178

elementOne
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ANALYTICAL NARRATIVE
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Element One Analytical Narrative

Client: Deeco, Inc. Element One #: | 41721
Client ID: | 23-3315 Buzzi Unicem Analyst: LAW
Method: M26A Dates Received: | 12.11.23
Analytes: | HF, Cl2 Dates Analyzed: | 12.18-21.23

Summary of Analysis

The samples were prepared and analyzed according to Method 26A protocol.
The samples were analyzed for fluoride and chloride on Metrohm 861/788 and
881/858 ion chromatograph systems.

Detection Limits

The Metrohm reporting limit was 0.1 pg/mL for fluoride and chloride.

Analysis QA/QC

Duplicate analyses relative percent difference (RPD), spike recovery and second
source verification data are summarized in the Quality Control section. All QA/QC
data was within the criteria of the method.

Additional Comments

The reported results have not been corrected for any blank values or spike
recovery values. Due to the sample matrix, it was necessary to analyze all
samples at a minimum five-fold dilution to reduce interferences and to preserve
the anion column. The reported results relate only to the items tested or
calibrated.
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QUALITY CONTROL SUMMARY
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Element

HF
Cl2

Element

Summary of Quality Control Data

Summary of Method 26A Duplicate Analysis RPD
(Method 26A QC limits: <5% for RPD)

MN- MN- MN-
M26A-R1A M26A-R3A M26A-R4A
RPD RPD RPD
NA NA NA
NA NA NA
MN- MN- MN-
M26A-R5A M26A-R6A M26A-R7A
RPD RPD RPD
NA NA NA
2.1% 0.0% 3.6%
MN- MN- MN-
M26A-R1B M26A-R3B M26A-R4B
RPD RPD RPD
NA NA NA
NA NA NA
MN- MN- MN-
M26A-R5B M26A-R6B M26A-R7B
RPD RPD RPD
NA NA NA
1.9% 1.0% 4.1%
MN- MN-
M26A-FBON M26A-FBOFF
Element RPD RPD
HF NA NA
Cl2 NA NA

elementOne

Certification: NJ NELAP NCO009
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Summary of Quality Control Data

Summary of Method 26A Spike Recoveries
(Method 26A QC limits: 90-110% for Spike Recoveries)

MN- MN-
M26A-R4A M26A-R4B
Element Recovery Recovery
HF 108% 108%
Clz 105% 100%
RC- RC-
M26A-R3A M26A-R3B
Element Recovery Recovery
HF 106% 106%
Clz 101% 101%

Second Source Calibration Verification
(*Laboratory QC limits: 90-110%)

DL 0.1mg/L *QC 5.0mg/L
Element Recovery Recovery
HF e41721 (1-14) 97% 101%
HF e41721 (15-28) 105% 100%
Clz e41721 (1-14) 94% 107%
Cl2 e41721 (15-28) 109% 102%

elementOne
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SAMPLE CUSTODY
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ANALYTICAL DATA

elementOne
Certification: NJ NELAP NC009
41721 Deeco M26A Report Packet
Page 21 of 46



Analytical Calculations

HF -

Total HX (mg) = [X Results (ug/mL)*Dilution*Beginning Vol (mL)]*Correction Factor
1000

Where-
X Results= Raw sample concentration (ppm) — IC Data Sheet

Dilution= Diluted Volume—IC Run Sheet
Aliquot

Beginning Volume--Sample Submission

1.053= Correction factor for hydrogen fluoride

Cl» -

Total X2 (mg) =X Results (ug/mL)*Dilution*Beginning Volume (mL)
1000

Where-
X Results= Raw sample concentration (ppm)—cl; IC Data Sheet

Dilution= Diluted Volume—IC Run Sheet
Aliquot

Beginning Volume--Sample Submission

elementOne
Certification: NJ NELAP NC009
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Analytical Calculations

Spike Recovery-

Spike (%) = (Spiked Result (ug/mL) — Sample Result (ug/mL)) X100
Spike Amount (pg/mL)

Where-

Spike Result = Raw sample concentration (ppm)--IC-Data Sheet

Sample Result = Raw sample concentration (ppm)--IC-Data Sheet

Spike Amount—IC-Data Sheet

Duplicate Analysis RPD-

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

Where-

Sample Result and Duplicate Results=Raw sample concentration (ppm)--IC-Data
Sheet

Average= (Duplicate + Sample Results)
2
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elementOne AIR TESTING SAMPLE SUEMISSION FORM LabID 41721

Analysis Due Date  12.20.23
QA/QC/Report Due Date  12.22.23

Client: Deeco, Inc. Date Rec 12.11.23
Project No 23-3315 Time Rec 1100 ]
Yolume Marked Yolume Loss FHpH =2 ~BHpH =8 Ref. Method:
¥ (N G {¥) M [v) M 26A
o p— A
Sample ldentification
1| MN-M2BAR1A | 7 | MN-M26A-R1B | 13| MN-M2GAFBON |
2 | MN-M2BA-R3A 8 | MN-M26A-R3B 14 | MN-M26A-FBOFF
3| MN-M2BA-R4A | 9 | MN-M26A-R4B - )
MN-M26A-R4A Spike ) MN-M26A-R4B Spike
4 | MN-M2BA-RSA 10 | MN-M26A-RSB
5 | MN-M26A-RBA 11| MN-M26A-RBB | -
6 | MN-M28A-RTA 12 | MN-M2BA-RTE
Samples 1-14 HF
Analyses Requested
Samples 1-14 Cla
Runs/FB .
J'?::'.E"Sl?ﬁﬁp} FHimpinger2 | FH Impinger 3 {gmwﬁ;j BH Impinger 5
Lab 1D B, ml BV, mil Bv, ml Fw, md v, mi F'ur il B, mi Fy, mil BW, mi F,ml |
1 AKX ) I I H045 E—
2 S04\ e AT e
38 gy | T EEPA]
4 4l % — ! T I —
5 314 | 333.9 | |
6 as | — 3513 | o | T
7 A135 - 21l | —
8 AN 4% — 2351 i
8.5 A5 Ay
10 S0%\ | T 3589 -
11 447 .4 I— 3.5 —
12 S0% | 32315
13 442 — 3.8
14 74 .| wsq | —

Lab Communications

Rec FunsaFB. HZS04; NaCH; Mo RE received-—-12.11 23 LLE

\5\3'? 15-2% (2113 W
ssPage%E Imp 1,2, &BPrepBHDate
95 Imp 4 & 5 Prep By / Date :

by
121912023 1140015 AM Labeled By/Date
1D Wertfication By/Date

b1 S b 2013
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 41721
Analysis Due Date 12.20.23
QA/QC/Report Due Date  12.22.23
Client Deeco, Inc. Date Rec 12.11,23
Project No  23-3315 Time Rec 1100
Volume Marked Wolume Loss FHpH = 2 _BHpH =8 Ref. Method:
Y m [y NS ] (T N (6D N 26A
— — —
Sample Identification
15 | RC-M26A-R1A 21 | RC-M26A-R1B 27 | RC-M26A-FBON
16 | ROMZGARZA 22 |[RCM26ARE 26 | RC-M26A-FBOFF
17 | RC-M26A-R3A 23 | RC-M26A-R3B )
| RC-M26A-R3A Spike RC-M2EA-R2E Spike
18 | RC-M26A-R4A 24 | RC-M26A-R4B
19 | RC-M26A-R5A 25 | RC-M26A-R5B
20 | RC-M26A-REA 26 | RC-M26A-REB
Samples 15-28 HF
Analyses Requested T
Samples 15-28 | Cl
Runs/FB :
J'E';:'.',:,‘E-,',:‘;’rf{ﬂ,} FH Impingar 2 FH Impingar 3 {uarm;f@} B BH Impingar 5
Lab 1D BY, mi EV, mi BV, mi Fv, ml By, ml Fv, mi BV, ml F¥, ml EV. ml B, ml
15 4110 . Al —
16 515 T 34 0 _
17.5 AT ¥ P 8 B
18 A%1.0 2440 |
14 A%% . 1HL.L —
20 4514 1.5 —
21 angly | — | — 2931
22 ALy .0 — 34 %
238 At Hh 0 —
24 ALY Fo I
25 s 119 |
| 26 Alek.0 B4
27 Mn.0 B Ao | e
28 4104 T WA .
Reagent Blanks
Lab ID Fractions BY, ml | FY, ml Notes
0.1 N Hz304
0.1 N MaCH 4{
Ol H:D
SS Page 2 WFimp 1, 2, &3 Prep By / Date _Liws 1228 11
55 by éég Imp 4 & 5 Prep By / Date
1211902023 TT40:15 AM Labeled ByﬂDate%W
1D Verification By/D
elementOne
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hatrohm 861/788 lon Chromatograph System

elementOne

Client: Deeco
Date; 12.20.23

M26A-HF IC Data Sheet Lab ID #: 41721 (1-14)

Column: lonPac AS144A
Eluent: 5.0 mM Na,C0s/ 1.0 mM NaHCO,

Analyst: LAW Flow Rate: 1.0 mL/min.
Detection Limit, (pg/ml):  0.10 F to HF factor: 1.053
Yo
Final HF, Total Spike, Recovery/
Sample ID F" pg/ml Dilution Vol, ml mg palml RPD File Name Date Time
LRB 0.000 1 10 = 0,001 _2023-12-18_ 1282023 14:57
LREB 0.000 1 10 = 0.001 A _2023-12-18_ 121 82023 15:16
LRE SPK 5100 1 10 0.054 5.00 102% _2023-12-18_ 12182023 15:34
LRB SPK 4,942 1 10 n0.0s2 5.00 99% 202312418 122023 15:653
417211 0.000 5 434.0 =228 _202312-16_ 121820231727
417211 DUP 0.000 5 434.0 < (.228 A _2023-12-18_ 12182023 1746
417212 0.000 5 504.1 < 0.265 _2023-12-18_  12118/2023 20:34
41721-2 DUP 0.082 ] S04.1 < 0,265 MA _2023-12-18_ 121872023 20:53
41721-3 0.000 5 448.4 < [.237 _2023-12-18_ 121852025 18:04
HMT21-3DUP 0.000 5 AdBd = D237 MA 20231218 _ 122023 18:23
41731-3 5PK 5,429 5 449 4 12.84 5.00 108% _2023-12-18_ 12182023 18:42
41721-3 SPK DUP 5,318 ] 4454 12.58 5.00 106% _2023%1218_ 121182023 19:00
4172174 0.000 5 461.0 =243 _202312-18_ 12MB2023 2112
41721-4 DUP 0,000 5 4817 <0243 M, _2023-12-18_ 12MBM2023 21:30
41721-5 0.000 S AT9.8 = 0253 _20EE12-18_ 121842023 21:49
41721-5 DUP 0.000 5 4798 = 0.253 MA _2023-12-18_ 121872023 22:08
417216 0,000 5 478.5 = 0,251 _023-12-18_ 121872023 22:26
417216 DUP 0.000 5 4T6.5 = 0,251 MA _2023-12-18_ 121802023 22:45
41721-7 0,000 5 4835 < [.254 _202312-18_ 1M 82023 2304
41721-7 DUP 0.081 =1 4835 =254 A _2023-1218_ 12182023 23:23
41721-B 0.000 5 402 8 = 0259 _2023-12-19_ 1212023 0:56
41721-8 DUP 0.078 5 402 .8 < [.259 A, _202312-19_ 132023 115
41721-8 0.073 5 425.8 =224 _202312-10_ 12112023 1:34
41721-9 DUP 006G 1 4258 =224 MA _202312-18_ 122023 1:53
41721-9 5PK 5466 5 4258 12.2 5.00 108% _2023-12-19_ 12192023 2:11
41721-9 5PK DUP 5,469 5 4258 12.2 5.00 108% _d02312-19_ 1201942023 2:30
41721-10 0.087 5 5031 = 0.265 _A023-12-18_ 121M9/2023 2:48
41721-10 DUP 0.047 5 5031 < 0265 MA _2023-12-19_ 121972023 3:.07
41721-11 0.078 5 4774 =251 _ 20231219 1212023 326
41724-11 DUP 0.073 5 47T 4 < 0.261 A _2023-1219_ 121802023 345
4172112 0.054 5 5074 = 0.267 _2023-18-19_ 12192023 519
41721-12 DUP 0.081 5 5071 < 0.267 MA _2023-12-18_ 121952023 5:37
4172113 FB ON 0.000 5 384.3 < [.202 _2023-12-18_ 122023 5:56
41T21-13FB ONDUP  0.000 5 3843 < (.202 M _2023-12-19_ 129023 6:15
41721-14 FB OFF 0.000 5 3001 < 0.21 _2023-12-18_ 1211912023 6:34
41721-14 FB OFF DUF  0.000 5 3991 =021 WA _2023-12-18_ 121192023 B:52
elementOne
HF Data 1 of 2 8 21721-HF \BD ﬁ 1! LL_,_.-
elementOne
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Metrohm 851/788 lon Chromatograph System

elementOne M26A-HF IC Data Sheet Lab ID #: 41721 (1-14)
Client: Deeco Column: lonPac AS144
Date: 12.20.23 Eluent: 8.0 mb NaCO4 1.0 mM NaHCO,
Analyst; LAW Flow Rate: 1.0 mL/min.
Detection Limit, (pg/mi):  0.10 F to HF factor: 1.053
QC,  « Relstive %

Standards F pgiml Dilution pafmil Errar  Racovery File Name Date Time
0 0.000 _2023-12-168_ 12820231112
0.1 0.102 2.0% 102% _202312-18_ 12182023 11:H
1 0.962 -3.8% D% _2023-12-18_ 12118/2023 1150
3 3.041 1.4% 101% _P023AZ18_ 121802023 1208
5 5.008 02% 100%: _2023-12-18_ 1282023 12:27
10 .08y =0.1% 100% _2023-12-18_ 1282023 12:46

0,110 10.0% 110% 20231219 12M1H2023 845

0,832 -6,8% 03% 20231219 12192023 203
3 a.0mM 2.4% 102% _202312-19_ 12192025 922
5 5126 2.5% 103% _2023-12-19_ 12120235 941
0 10,109 1.1% 101% _202312-18_ 1211972023 10:00
Correlation- 0.999788
ac 5028 5.00 1% _2023-12-18_ 12M8/2023 13205
Qc 4,832 5.00 AT% _A023-12-18_ 1211872023 15:23
Qo 4.819 5.00 BEY% 20231218 _ 12 B20E3 1708
ac 5178 500 104% _P02312-18_ 12182023 18:18
QC 4.933 5,00 99% 20231218 121182023 19:38
oG 5176 5.00 104% _2023-12-18_ T2MB2023 23:41
ac 5,198 5.00 104% _2023-12-19_ A2 2023 0:00
[a]e 10,104 500 2028, _2023-12-18_ 122202 4:04
Qc 5117 5.00 102%: _202312-18_ 122023 432
Qc 5.089 5.00 102% _2023-12-18_ 1211902023 T-48
Qo 5.084 5.00 102% _2023-12-18_ 12 H2023 10018
DL 0.0a7 0.0 AT% _d02312-18_ 12182023 1418
oL 0110 o0 110% _A023-12-18_ 1282023 14:38
oL 0.105 010 105% 20231219 1212023 8:07
oL 0.110 040 110% _E02312A48_ 1ZAW2023 10:57
AGTIA-5 QG DUP B.651 1 6,08 101% 20231219 122023 T:30
BLK 0,000 _2023-12-18_ 12MB2023 13:42
BLE 0,000 _202312-18_ 12ME2023 14:01
BLK 0,144 20231218 121162023 1957
BLK 0.000 _2023-12-18_ 1211842023 20015
BLK 0.000 _2023-12-18_ T2MRE023 018
BLK o000 _2023-12-18_ 1211942023 0:38
BLK 0,000 _2023-12-19_ 121182023 4:41
BLK 0.000 0231219 1201942023 65:00
BLK 0,000 _2023-12-19_ 12112023 8:26
BLE 0,00 _2023-12419_ 121192023 10:58

elementOne
HF Data 2 of 2 & 41721-HF
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it

elementOne IC Sample Sheet/Digestion Worksheet Lab 10 #:41321 (1 *"13
Date: 121923 Column: lonPac AS144 Instrument: Bel 3%
Analyst: Lm0 Cone. Eluent: 8.0 mM Na,COy/ 1.0mM NaHCO, Lot 1CU1—F 3
Batch name: | 2925 '*"-'|'|'Z{-'L'l 10mL c;;ﬁg;ﬁ%‘gﬁﬁﬁg: with ﬂltaradLlaltP#ﬁlC“’ |1;:l'§=—2
Flow Rate: 1.EI_ran'min. _ Method: 300/264
AS LOC. sample ID Client | Analyte E:JE :;‘:"1‘1_'3 Dilution | W {{,?,E
L | po (CON VT €=
7 &\ E” BB Y | e kidao| 00A T
21 1o
N %0
S| Sp
L | oD
A 4
) (€
b 2
1o P
\| (e
[t pL
15 Lt
M il
\5 il
1'.[:, Lﬂ&?’
It | Yy heeco | WE R R
14 “\n —
i« -3 —
o [ 3b —
T ok 5424
E.E‘ .l ?)’i"D " x_// 5 ?:'kdg [
(% B
[ [
g:::‘::éﬁr:“”’: “':'i!d ok Comments: P, l'u’.’!lf':}-‘3

Spike 50 ul from 1000 ugiml Std. to 10mL sample Lot #s: 16 ME Solution T203024- 2% Wt 1C MOZ Solution L2055y 2l
QC: Spike 50 ul from 1000 vgimL F, C1, Br, and S0, $1d. 12 10mL sample; ot #'s listied above.
Q0 Spe 20 ul from 1000 wgml MOy, NOy, and PO, Std. 1o 10mL sampls, lot #s listed abowve.

Submitted for 3C- Date:

Time:

By

QC Raview- Date:

elementOne
Certification: NJ NELAP NC009

41721 Deeco M26A Report Packet
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LabID# Y1zl G

i

elementOne IC Sample Sheet/Digestion Worksheet
Date: 1249275 Column: lonPac AS14A Instrument: el 152
Analyst Lo Cone. Eluent: 8.0 mM NasCOy 1.0mM NaHCO,  Lot# | L4—=2
Batch name: | 4¢23-4| 32| 10mL c;:;éﬂ:z:::qllgﬁ to ;El. with ﬂuemedLl;lFﬂL“ 3T
Flow Rate: 1.D_n'|L.I'rr1in. _ Methad: 300264
AS LOC. Sample ID Glient | Analyte E;“Ii E;EIE Dilution F":"': i‘ﬁl"}_
2 B
% Llig)-2 hoeco i — S5
4 - f,.‘i]‘_} [ -
7 =™ —
s -4D —_
31 -5 —_
23 -1, .
3y b —
%5 -3 i
A -3 A — |V
Tr (3¢
5% G
5 Pl
4o B
L I L YA heero beF E— =X
4z -Bp —
e -9 —
44 9D S~
us ~9 & SULL,
Ul “44 5959
LYy ) P
Y% [ 9] 2 -_
oy —
<D D 1/ . i
el g oo 2563
mL sample Lot #5° IC ME Solution IC NOZ Solution

QC: Spike 50 ul from 10
QC: Spike 20 vl from 1
Submitted for QC- Das:

T

By:

elementOne

Ny, MOy, and PO, Std. to 10ml sample; lof #5 listed above,
QG Review- Date:

Certification: NJ NELAP NC009
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e
elementOne IC Sample Sheet/Digestion Worksheet LabiD# HIZZ1 6““’0

Date: 121823 Column: lonPac AS144 Instrument; ¥G ] Iﬁ%
Analyst: A Conc. Eluent: 8.0 mM Ma.CO.f 1.0mM NaHCO, Lot | 1[— %%
Batch name: 1) tglf_gﬂq 122\ 10mL C;qﬂzasg:zmt?%mahl?:ﬁl_ with ﬁﬂseredLlr_JJIF;:Jll i 2
Flow Rate: 1.D_mL.l'm|'n. _ Method: G
AS LOC. Sample ID Client | Analyte ['E;"G ::En:ltj Dilution I':':,' {ﬂ:"}_
5\ o€ el
57 G o]
5% By
Sy B
55 | w2z ber <o e — 5+
e ~lp | | [ - 1
LS ~12 By l' —
e AT Fhusp —
4 — oy Fhefe
et 4 el S — | L
W | sea®eg —6L 1 g | | Tuzlac
L 56l ¥ Lol | d
5 (G
|=.-':-'"1' T:"L—r
L5 Bl
‘el 0
{1 L0
% 50
A S0
Jo lon
2 &
XL Tl
17 I
gy
1

Manual integrations noted by M
Curve |G Lot # 1
Epike 50 ulL from 1000 upiml Std. to 1 . i MNO2 Salution
QG Spike 50 uL from 10 :

QG Spike 20 uL from 10
Submitted for QC- Date:

elementOne
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Metrohm &51/788 lon Chromatograph System

glementOne M26A-HF IC. Data Sheet Lab ID #: 41721 (15-28)
Client: Deeco Column; lonPac AS144
Date: 12.22.23 Eluent: 8.0 mh Na.COy/ 1.0 mh NaHCO,
Analyst: LAW Flow Rate: 1.0 mL/min.
Detection Limit, (pg/ml):  0.10 F to HF factor: 1.053
b
Final HF, Total Spike, Recovery/
Sample ID F pgiml Dilution Vol ml  mg pgimil RPD File Name Date Time
LRB 0000 1 10 < 0,001 _202312-19_ 122023 21:14
LRB 0000 1 10 = {1,001 A _202312-18_ 121902023 21:33
LRB 5PK 5.044 1 10 0.053 5.00 101% _2023-12-18_ 121872023 21:52
LRE SPK 5013 1 10 0.053 5.00 100% _2023-12-18_ 12192023 2210
41721-15 0.035 5 4226 = [.222 _02312-18_ 12M8{2023 22:29
41721-15 DUP 0,036 5 4228 <(0.222 A, 20231218 1212023 22:48
4172116 0,036 5 436.5 = 0.23 _2023-12-20_ 1202052023 1:36
41721-16 DUP 0,035 5 438.5 =0.23 A _2023-12-20_ 12020/2023 1:56
4172947 0.032 5 4822 <0.254 20234249 12AS20E3 23:07
41721-17 DUP 0032 5 4822 =(0.254 MA _2023-12-189_ 121902023 23,25
4172117 SPK 5.388 g 4322 1387 5.00 107% _202312-19_ 22023 23:44
41721-17 SPK DUP 5234 5 4822 13.28 5.00 104% _2023-12-20_ 122002023 02
41721-18 0.033 5 4320 =027 _20E312-20_ 122002023 2:14
41721-18 DUP 0058 & 4320 <0227 MA _023-12-20_ 122002023 2:33
41721-15 0,058 5 4331 <(.228 _A023-12-20_ 122002023 2:51
4172118 DUP 0.056 -1 433.1 = [0.228 A _2023-12-20_ 122002023 310
41721-20 0.050 5 437.9 =< 0.23 _2023-12-20_ 1212002023 3:29
41721-20 DUP 0.043 5 437.9 =023 A _2023-12-20_ 122002023 348
41721231 0.040 5 4956 = 0.262 _2023-12-20_ 1212002023 4:06
41721-21 DUP 0.048 5 4588 <0282 A _20E312-20_ 121202023 4:25
41T21-22 0054 B 4350 =0.225 _2023-12-20_ 1272002023 5:59
41721-22 DUP 0.065 5 A35.0 = (220 MN& _2023-12-20_ 12202023 817
4172123 0.040 5 4508 <0247 _2023-12-20_ 12/20/2023 6:35
41721-23 DUP 0.038 5 458.8 < 0247 A _023-12-20_ 1272002023 6:55
41721-23 5PK. 5,358 5 4558 13.24 5.00 106% _2023-12-20_ 122002023 714
41721-23 SPK DUP 5347 5 4558 13.22 500 106% _2023-12-20_ 1212002023 7:32
41721-24 0.083 5 4613 <0243 _2023-12-20_ 12f20i2023 7-51
41721-24 DUP 0.037 5 4613 =0.243 MA _2023-12-20_ 12202023 810
41721-25 0.077 5 4833 =0244 _2023-12-20_ 12/20V2023 8:29
41721-25 DUP 0048 5 4833 = (. 244 MN& _202312-20_ 1272002023 847
41721-26 0.042 5 4840 =0.244 _202512-20_ 1202072023 10022
A1721-28 DUP 0,000 5 454.0 {1,244 M, _2023-12-20_ 1242012023 10040
41721-27 FB OM 0.000 5 418.0 =221 _023-12-20_ 1212002023 10:58
41721-27 FB QM DUF 0.000 5 41840  =0221 M, _2023-12-20_ 122002023 1118
41721-28 FB OFF 0,000 5 4207 = 0.221 _2023-12-20_ 1202002023 11:36
41721-28 FB OFF DUP  0.000 ] 4207 = 0,221 A _2023-12-20_ 122002023 11:55
elementOne

HF Data 1 of 2 e 41721-HF A a\/
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hatrohm §61/788 lon Chromatogragh System

elementOne M26A-HF IC Data Sheet Lab ID #: 41721 (15-28
Client: Deeco Column: lonPac AS144
Date: 12.22.23 Eluent: 8.0 mM NayCO,/ 1.0 mM NaHCO,
Analyst: LAW Flow Rate: 1.0 mLmin.
Detection Limit, (ug/ml):  0.10 F to HF factor; 1.053
QC, o melative %

Standards F" pgiml Dilution paliml Errer  Recovery File Name Date Time
o 0000 _ 20231218 1292023 1728
0.1 0104 4.0% 104%, 20231219 1201902023 17:48

0834 -6.6% B _202312-189_ 1218972023 18:07
3 3069 2.0% 1027 _2023-12-18_ 121942023 18:26

£.03z 0.6% 101% _202342-19_  12M19/2023 18:44
10 2.571 -0.3% 100% _202312-18_ 121802023 18:03
0.1 0,106 5.0% 105% _2023-12-20_ 1212002023 1348
1 0.827 -7.3% 83% _2023-12-20_ 1212002023 14.06
3 277 -0.4% 0% _2023-12-20_ 1202002023 14:25
1 5118 2.4% 102% _2023-12-20_ 122002023 14:44
10 10,251 2.5% 103% _2023-12-20_ 122002023 15:03
Correlation- 0.885TEE
Qc 5.002 5.00 100%: _202312-18_ 1211902023 19:22
Qc 4742 5.00 5% _ 20231218 12192023 1941
QG 4658 5,00 83% _202312-20_ 12202023 02
ac 5.008 5.00 100% _023-12-20_ 12202023 0:40
Qc 5128 5,00 103% _023-12-20_ 12202023 444
aC 4 B85 5.00 4% _2023-12-20_ 122062023 5:03
ac 5057 5.00 101% _2023-12-20_ 1212002023 506
Qc 5.033 5.00 101% _2023-12-20_ 122002023 525
Qc 5083 5.00 1% _2023-12-20_ 1272002023 12:51
[a]w 5.028 5.00 101% 20231220 122002023 15:21
oL 0.10s 010 105%: _20231219_ 121872023 20037
oL 0.085 0.10 5% 202312418 121902023 20055
oL 0103 0.0 103%: 20231220 122062023 1310
oL 0108 Q.10 108% _202312-20_ 122002023 15:40
IETIE-5QC B.720 1 6,05 102% _2023-12-20_ 1212002023 1214
AETIE-5 QC DUP &.7T65 1 5,05 102% _223-12-20_ 122002023 12:33
BLK 0.000 _FORIAZ8_ 12MS2083 19:59
BLK 0.000 _2023-12-19_ 122023 20,18
BLK 0,000 _2023-12-20_ 1212012023 0559
BLK 0.000 _2023-12-20_ 1212002023 1:18
BLEK 0,000 _202312-20_ 1212042023 5:21
BLE 0000 _202312-20_ 12202023 540
BLE 0000 20231220 122002025 244
BLK 0000 202312420 1202002023 10:03
BLKE 0L000 _2023-12-20_ 1212012023 13:29
BLE 0,000 _2023-12-20_ 12/20/2023 1568

elementOne
HF Data 2 af 2 e 41721-HF
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elemeantOne IC Sample Sheet/Digestion Worksheet Lab ID #:
Date: 1214232 Column: lonPac AS144 Instrument; el 118%
Analyst: L Cone. Eluent; 8.0 mh Na,CO./ 1.0mM NaHCO,  Lot# |0\ = 7% 4
Batch name: 10mL Cone, Eluent Diluted to FV=1L with fitered UPDI
1matl- 4 Regenerant: 100 mM H,PO, Lot# TU-99— |o4-Z
Flow Rate: 1.0 mL/min. _ Method: 300/264
AS LOC. Sample ID Client Analyte :.?nﬂﬁ E:ﬁj Dilution :::m_’;
\ 0.0 GL (Ve 1
2] o F- | 8p( 65 | Sppudind. | A
4 I'D
Y S0
J 52
b oD
Y| &
% &
q B
||;:J 'E’LL.F_
i 1.5
[Z T
12 il
4 Vig
15 L2k
\e b
1% SN2 | Do | Y — | 5x
1% -5 1 1 —_
A - 1 1 —
1c 1*D —
A ) .38
1L 9 VI N S| ©
% (%
N Ge
75 FHL
Gurv 16 Lo#, VLS Comments o€ 3 y

Spike 50 ul from 1000 ugimL Std. to 10mL sample Lot #'s: 1€ ME Solution _21%0%2%-2% 1 Ic NO2 Solution THEWZ-20 WS
QG Spike 50 ul fram 1000 ug/mL F, CI, Br, and S0, Std. 1o 10mL sample; lof #3 listed above,

QC: Spike 20 ul fram 1000 uglmb MOy, MOy, and PO, Std, 1o 10mL sample; lot @5 lisled ahuV
Submitted for QC- Date: !If,: EEE:? Time: *1 37} By b ® QC Review- Date: | Time: By:

elementOne
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Lab 1D #: U1 324

elementOne IC Sample Sheet/Digestion Worksheet
Date: 124925 Column: lonPac AS144A Instrument; 3 | et
Analyst: Lu> Cone. Eluent: 8.0 mM Na,COy/ 1.0mM NaHCO,  Lot# |Cli- 31
Batch name: \ 10mL Cone. Eluent Diluted to F\V=1L with filtered UPDI
\APAYRL Regenerant: 100 mM H,PO, Lot# | CL (-0 -2

Flow Rate: 1.0 mLimin.

Method: 300/264

AS LOC. Sample ID Client | Analyte E:‘:ﬁ m Dilution :::t {{r?l]L:
Z Bl
1% | Wiz \-t, feeco | WE — | SA
i e — ]
4 19 p— |
b BRI P
2\ ~lq, —
17 -9 5 I
. ~26 —
™ 20D —
> -2\ —
T “2D A — v
2% i
3 e
% P
U fa
ol uay-12 Dee(n b — | 5K
Mz BV RAY | -
u’ 73 E —
| 2% ~—
s ~23} 5255
M L5 p Sy
e - 24 _—
Y% -21D _—
LH 15 |l —
0 25> Y v i
g::rl;alli".l.”:iir:“w et mments [4AY ZGFB
Spike 50 ulL from 1000 ug/mk Sid. tg"10mL sample LE:?II#‘E.: IC ME Solution ICHNO2 Sglution

. Cl, Br, and S0, 51d, to 10mL sample; lot #'s istied above
L MOy, WOy, and POy Std. to 10mL sampe; (o] #'5 lisled aboye,

O Spike S0 ul from 10

Tirme: By QC Review- Dme:b y Tirme

elementOne
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elementOne IC Sample Sheet/Digestion Worksheet LabiD# 4132
Date: {14275 Column: lonPac AS14A Instrument: B| (153
Analyst: |, ~ Conc. Eluent: 8.0 mM Na;COy/ 1.0mM NaHCO,  Lot# |CU- 8%
Batch name: 10mL Cone. Eluent Diluted to FW=1L with filtered UPDI
121927 -4y 22 Regenerant: 100 mM H,PO, Lot# \CL-l04-L
Flow Rate: 1.0 mL/min. _ Method: 300264
AS LOC. Sample ID Glient | Analyte Efﬁ;'t’ F:“:ﬁ Dilution | ‘ﬂ_f
= 8
S e
53 A
oY Bl
55 | U\agy -2 Dty | Wf S
St e | | ' — |
52 ~2a%6ep | | ——
5% “ZA el _
5 7% 66 ot —
bo -6 oY — xJ_ i
ol a3 3e-S-¢& | k22 | Me=lAl
el s-elds TS LAS | |
o2 (&
(e o
ok Bl
Gl 04
P 10
L& R
" St
“o 0D
£d &
1L T
A% G~
A
5
glmallénie;r:llw nioded by M . - E’m ‘E: /%
Spike 50 uL from 1000 ug/ml Std. mple Lot #5: IC ME Solution IGNO2 Bolution
QG Spike 50 ul from 1000 u ©and 50, 5td. to 10mL sample; lot #'s listied abovey’
QC: Spike 20 ul from 1000 ugdml WO, MO, and POy Std. 1o 10mL sample; lot &3 listed abgle
Submitted for QC- Dale: By QG Review- Date: Time:, By

elementOne
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Metrohm B21/858 lon Chromalograph Syslem

elementiine M28A-Cl, IC Data Sheet

Client: Deeco

Lab ID #: 41721 (1-14)

Column: lonPac AS144

Date: 12.20.23 Eluent: 8.0 mM Ma,COy 1.0 mM MaHCO,
Analyst: LAW Flow Rate: 1.0 mLimin.
Detection Limit, (pgiml): 010
Final Gl Total Spike, % RPDV
Sample ID CIpg/ml Dilution Vol, ml  mg pgiml  Recovery File Name Date Time
LRB 0.3 1 10 < 0,001 ~2dcATcBe 1BeTd1Baefa-TO19 12182023 20:14
LRB 0,028 1 10 < [1.001 A -2dehTcle;1BeTd 1 Baefa-TOIT  12M18/2023 20:38
LRB SPK 10.088 1 10 0.1 5,00 202%  -2deSTeder18c7d18asfa-T915 122023 21:1
LRE SPK 10,090 1 10 040 £.00 202%  -2dcSTcfe:BcTdDeefa-7013 121802003 21:25
417211 0,013 5 30E5 <0154 -2de5TeRe 18cTd Saefa-TaM 12192023 2:30
41721-1 DUP .o 5 BSE =0.154 WA “2dcS7clac18cTd1 Baefa:-TAF 121972023 2:54
41721-2 0.006 5 3351 = 0,187 -2dcETcle:18cTd1 Qanfac-TIE 121842023 a7
41721-2 DUP -0.045 5 3331 <0167 NA ~2ciTobe 18aTd19aela-TA03 12192023 3
41721-3 0.010 5 3336 = (L1867 =2dcEToBer1BeTd Baefa-TAA  12NMS2023 404
41721-3 DU -0.028 5 3338 < (L167 M -2dcSTcber1BoTd 1 fanfa-Thed 121192023 428
41721-3 SPK 5.285 5 333.8 1] 5.00 1068%  -2dcBToBe18cTd9aelfa-Toed 12112023 4:51
41721-3 SPY DUP 5221 6§ 3338 8.71 5.00 104%  -2dcETcBe1BoTdi9aelac-Theb 122023 E:15
41721-4 0.374 & 1338 D624 ZleETohe 1BeTdl9aefa-The 1212023 712
41721-4DUP 0,382 5 3338 (638 2.1% -2dcS5TeBer16o7d10aefa-TEAf 1212023 T36
41TN-E 0169 5 383 0,286 -2dcSTche;1BoTd1Bacfa-Th4e 121072023 T:50
41721-5 DUP 0168 ] 3383 0.286 00% -2dchToBe1BTd1%aela-TEda  12MB2023 B:23
417216 0323 5 3523 0.569 -2deBTele 1 BeTd 1 besfa-TEB4E  TRMAR0ZD B46
21721-8 DUP 0335 5 3523 0,540 AE6% -2dc5Tche:1BeTd10acfa-TB4E  12MB2023 810
41721 o021 5 2B81 <0148 -2dchTcBe;18cTd10eefa-TB44 121072023 0:33
417217 DUP 0.012 5 2861 <0148 MA -2de5Tede 18cTd10acfa;-TE42  12M10/2023 057
41721-8 0026 5 3652 <0193 -2dcETcle: 18cTd 1 Baela:-77de  12MW2023 10:20
H1T21-B DUP 0,029 5 3|E2 =093 NA, -2dc5T7che:18c7d19aefa:-TTdT 1211892023 10044
41721-8 0035 5 M2z <0156 -2dci7ola: 18cTd1 Saefa:-T704  12MB2023 12:41
41721-0 DUP 0034 5 M2z <0156 M ~2deEToBe:18eTd10aefa-T702 1212023 1304
41721-8 5PK 48563 5 ez .73 5,00 9% ~2de5ToBec180Td1 9aefa-T700 12182023 15268
41721-8 SPK DUP 5.064 5 22 7.40 5.00 101% -#doSTobe:180Td1 fanfa-Téle 121972023 15:51
H721-10 0,271 5 3589  (.6EE -PdobTeBe BoTdtBaata-T4f7 12192023 1415
4172110 DUP 0.378 5 3589 Q678 1.9%% -2deSTeBer1BoTdlfaafa-T48 121920235 14,38
41721-11 0.187 5 315 0807 -2dcSTele 1BcTd1Banta-T4f3  1219/2023 15:02
41721-11 DUP 0.195 § 1.5 0.304 1.0% -2dcETcBe 1BeTd1Baeda-T4M 121912023 15:25
4172112 0.358 5 3ars (.604 -2dc5T7e8e18c7d 1 beefa-T4af 1212023 16:49
41721-12 DUP 0373 5 JATE 0828 A41% -2dcSTche 18cTd 10pela-Toed  12/19/2023 16:12
41721-12 FBOM 0,008 5 3136 <0457 -20c57cAe18c7d 10eefa-T4ed 1212023 18:10
41721-13 FEOM DUP 0030 5 338 <0167 A -2dc5Tcle:18cTd18acfa-T4e1  12118/2023 18:34
41721-14 FB OFF 0.070 3 3668 «<0178 -2deATehe: 18cTd 1 0aela-Tadl  12M 2023 18:57
41721-14 FB OFF DU D.0E4 5 3858 =0478 WA -2dca7cAe18cTd19eefa-Tadd 122023 1921
elemeniOne
Cl-Diata 1 of2 & 41721-Cl; zﬂc,ﬂ‘u [/L_______._P
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Metrohm 881/858 lon Chrometogrash Systam

elemantune M26A-Cl; IC Data Sheet Lab ID #: 41721 (1-14)
Client: Deeco Column: lonPac AS144

Date: 12.20.23 Elyent: 8.0 mM Na;COy/ 1.0 mM NaHCO,

Analyst: LAW Flow Rate: 1.0 mbL/min.

Detection Limit, (pgiml):  0.10

MUY T

Standards CIr pgiml  Dilution Qe pgiml  Emor Recevery File Name

o 0000 -2dcETcBe:1BeTd Baely-TE03
0.1 0107 T.0% 107%  -2dcbToBe1Be7d Raela-7501
1 B2 =B E% 1% -2dc5TcAe 1 8cTd 1 9eefa:-T4ff
3 2.080 -0.7% B -2dcSTcla:18cTd 1 Saefa;-T46d
5 5148 3.0% 103%: -2dcSTche: 18cTd Daetfa:-T4Mb
10 B.848 -0.5% G -2dchTele: 18cTd1 Daela-T410
01 0107 7.0% 107%  -20c57c8e 8c7d1Beefa-Tad1
1 1.014 1.4% 101% -2dcETcle 180 Td1 Saefa-T4el
3 a.nar 3% 103%  -2de5TcBe:18cTd1 Daefa:-Tded
5 5,162 32% 1W03%  -2dchToBe18cTd19aefa-T4ch
10 o782 -2,2% =1 -2dcsTcha180Td1 Saefa-T4ch
Correlation- 0999771

aC 5,335 5.00 107% -2debTobe1BeTdlSaela-To25
QG 5284 5.00 106%  -2doETcBec1BeTdifaels:-T023
o 5.204 5.00 104%  -2dcSToBer1BoTdifacfa-TO0E
Qc 5.205 5.00 104%  -2dcBToBe1BeTd1Raela-TO03
Qc 5.256 5.00 106%  -20c5TcBe1Bo7d]Daala:-Thed
ac 5332 5.00 106% -2dc5Tcde:18cTd18asfa:-TEET
Qc 5319 5.00 106%  -2dcS7cde:18c7d1Dasla-770c
Qc 5.020 5.00 100%  -2deSTcde 8cTd1beefa-7T0a
ac 5365 50D 107%  -2dcSTcfa18cTd Baefa-T4eb
Qac 5,406 E.00 108%  -2dciTcde:18cTd10asfa-74e0
ac 5310 5,00 108%  -2dcST7cdari8cidSeefa-74d7
agc 5,366 5,00 107%  -2dcETcBeci8cTdiDaofac-T4cT
[]8 0,094 0.0 4% -2deETeBe:18eTd1 Saefa-T9d
oL 0.090 010 0% -2de5ToBec1BeTd19aafa-Ta1b
oL 0.095 0,10 a54% -2dcSTche 180 Tdl Sanfa-T4d6
DL 0.108 010 108% ~2deETohe 1BeTd Baala:-T4c5
40034-T QO 3938 0 TE.0 1013 -2doSToBer18cTd1 Sanfac-T4db
40034-7 Q0 DUP 3918 20 78.0 100%  -2dcBToBe:1Bevdigaela. 7449
BLK 0000 -2doSTeBe: 1 BoTd 1 Basfa-TH21
BLKE 0000 -2dc5Tche:18c7d 1 Baefa-TRIT
BLK 0,000 -2de5Tele 1 BeTd Baafa-THO1
BLKE .00 -2dcS7cha: 1 8cTd 1 aela:-TAEF
BLK 0,020 -2dchTcle: 18cTd1 faela-TEas
BLKE 0.000 -2de57eae:18c7d1 Basfa-Taa3
BLK 0.000 -2deSTcla 8cid1Sanfa:-T706
BLKE 0.000 =2dciTcle: 18cTd1 Baela-T70B
BLK 0.000 ~2dc5TeAe18cTd1 Basfa:-T4e7
BLK 0.000 -2dcE7cha18c7d faefa:-T4as
BLK 0.000 -2dehTola: 18cTd Saefa-T4d3
BLK 0.000 “2deETeche 1 BeTd 1 9anfac-T4cd

elementOne
Cly-Data 2 of 2 e 41721 -Cly
elementOne
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Date Time

121812023 15:32
121812023 15:56
12118/2023 16:19
12182023 16:43
12M8/2023 17:06
121872003 17:30
12102023 21:42
1212023 22205
1202023 B
121872023 22:62
122023 2316

121812023 17:53
12803 1817
1211872023 0:0B
12MA2023 0033
122023 536
12192023 602
12192023 1107
122023 1123
121192023 168:36
12MW2023 17:00
122023 20031
121923 23:30
12Me2023 1827
12MB2023 19:61
12182025 2058
1283002023 0a0
1219/2025 19:44
121912023 20:08
1211812023 18:40
121812023 19:04
12MW2023 0:56
12182023 1:20
121872025 6:25
12M 22023 6:40
122023 11:54
122023 1218
1ZMQ2023 17:23
122023 1747
TEA2023 2116
1203002023 0c26



Yok

4132y
Instrument:ﬂl ll%%

elementOne IC Sample Sheet/Digestion Worksheet Lab ID #:
Date: | 21 %2 3 Column: lonPac AS144
Analyst; L Conc. Eluent: 80 mM Na,COy/ 1.0mM NaHCO,  Lot# .1 | - T75]

10mL Conc. Eluent Diluted to Fv="1L with filtered UPDI
Regenerant; 100mM HiPO,
Flow Rate: 1.0 mL/min.

Batch name: | 215 2% - & 1 7]

Lot# (04|~ 1032
Method: 264 NaeOH

AS LOC, Sample ID Client | Analyte ZE;‘E E Dilution F“:rt{{ﬂu
1 &0 GC vl E
z ol (=] etenged | Pas | gapay
> L0
Y 2.0
S| 5D
b 0.0
2 G
! Gl
T Bl
o e
1y Tl
|7 T
E s

11 e
15 2B ot
Lk wdy ) M
| Ve f\s Zaah (1B
14 ~1D 20972 | |
19 -1 & o2
1o - 5D G159
2 il SN VY || 0. UL
L Sry )X k lbys3 | L/
1% B -
0 e
L5 T
g‘:;l;ﬂlléﬂml:lluns m,b:d;'-iiﬂ Sodium Thiosulfate Lot & |CV =35 Comments: poy lﬂlr—ﬂq!

QL Spike 50 ul from 1000 ug/mL Br Std, to 10mL sample; lof #' listied above.

Spike 50 vl frem 1000 ugimL Std. to 10mL sample Lot #'5: 1C ME Solution __ 2360 OLL ~F 4 i
Submitted for QG- Date: 5?'25 M3 Time: AL By et OO Review- Date; %

By:
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elementOne

Analyst: w2

Batch name: | 29912, - Ly

IC Sample Sheet/Digestion Worksheet

Column: lonPac AS144
Conc. Eluent: £.0 mb Na,COy/ 1.0mM NaHCO,
10mL Cone. Eluent Diluted to FV=1L with filtered UFPDI *
Lot # || (-3 - 2~
Method: 264 NaCQH

Regenerant: 100mM H,PO,
Flow Rate: 1.0 mLJ'rnirl_

4103

Lab ID #: L“;:lraf

Instrument:ﬁ'l]mg 1
Lotg 1LY~ &

AS LOC. Sample ID Client | Analyte nﬁh‘::t’ "‘:‘9‘:;':_5 Dilution :.rt.:{.ﬂu
7y B
21 | Wagk-o Lz LAV [ o
24 ~ID qve |4
29 | Y-y _ S
e} D —
24 -1 —
ey L —
%2 -3 .
S| 1 -
35 5k 5245
e ~34p v 57221 | W
%Y Qe
3% Gh
29 Bl
L @ -
ML Y- Clg 3 | SX
UL e AT
45 -5 61068
U4 ~5p 6\¢q
LS — 1.6 "53'3—3
Y —bd §3%5
Wi - —
Lf X3
al -9 y
g::via:énlﬁr# :gurdium Thiosullle Lot # Commeants; ﬁlu[ﬂ{‘
Spike 50 ul from 1000 ugiml 31 10mL sample Lot #5: 1C Solution
QC: Spike 50wl from 1000 ug/piL Br Std. fo 1G?K£mple; Ings listiod abowve,
Submitted for QG- Date: Tirma: By: Q¢ Review- Data: Tirme: By
[t/

elementOne
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elementOne

Date; V2% L3

Analyst:

Batch name: |24, 7% - Yiau™

[

IC Sample Sheet/Digestion Worksheet

Column: lonPac AS144
Conc. Eluent: 8.0 mM Na-CO4 1.0mM NaHC O,

L
LabID# |yy2)

Instrument: B 2| ﬁ-ﬁ

10mL Geonc. Eluent Diluted to FY=1L with filtered UPDI
Lat# | Cil— 1021

Method: 264 NaOH

Regenerant: 100mM H,PO,

Flow Rate: 1.0 mL.fmIg.

Lot | Cli=F =1

AS LOC. sample ID Client | Analyte :f*;':;‘_s ﬁh':ﬁ Dilution FT;{EIL
2\ B
SL B
53 U
54 Bl
55 Ywg — | e
51'9 "'q ™ —
el —Al has
9% SLAD Sty
1 ~|© 0.3 %
le® 0D §.2%
Y =1\ il
el LD DAAS
k! —12 0.35%
Y 2D 63%% | W/
5 fic
bl GL
o™ s
Fis [
b | U~ (36 T _— | 5=
) L8 oy - [
Ly = Pl —
AL = Boepry _— ,
5 | Moo=k (e 2994 | 2ox__|qu=X%0
Y G a9 | L
AL [
:::;alléﬁr; Commaents: PE. "3 i) F#Uﬁ

QC: Spike 50 ul from 1000 wgimL
Submitted for OC- Date:

elementOne

Tirne

Certification: NJ NELAP NC009
41721 Deeco M26A Report Packet
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elementOne IC Sample Sheet/Digestion Worksheet

Date: | & ’I'Ii't}
Analyst  _pad

Column; lonPac AS144

Lab ID #: LA™
Inﬂrumem:ﬂl' H‘S 9

10mL Conc. Eluent Diluted to FV=1L with filtered URPDI

Batch name: || %’2'_"; -4 rre) Regenerant: 100mM HPO,

Lot #

Conc. Eluent: 8.0 mM Na;COyf 1.0mM NaHCO, Lot LOAL - 3|

[I:'||f'1t'r]j"2-

Flow Rate: 1.0 mL.I'miE. _ Method: 264 NaOH
AS LOC. Sample ID Client Analyte !RE}'I:’_IT m Dilution ::.' IE:L;I
e DL
% Bl
“re £
2| 1
S 0
R So
%2 o0
%7 GEL
il D
T Bl

Manual integr:
Curve IC Lot #
Spike 50 uL from 1000 ug/mL Std. to 1

Comments:

ﬁ"*ﬁﬁ::%

QC: Spike 50 vl frem 1000 ugimL Br
Submitted for QC- Date:

Time:

By:

elementOne
Certification: NJ NELAP NC009
41721 Deeco M26A Report Packet
Page 41 of 46




831/858

lon Chromatograph System

elementOne

Client: Deeco
Date: 12.22.23
Analyst: LAW

Detection Limit, (pg/ml):

Sample ID

LR\ 5PK

LRB 3PK

41721-15

4172115 DUP
4172118

41721-16 DUP
4172117

41721-17 DUF
A1TZ21-17 SPK
#1721-17 5PK DUP
4172118

4172118 DUP
41721-18

4172118 DUP
4172120

41721-20 DUP
4172121

41721-21 DUP
4172122

41721-22 DUP
41721-23

41721-23 DUP
41721-23 5PK
41721-23 5FK DUP
4172124
41721-24 DUP
172126

41721-25 DUP
A41721-26

41721-26 DUP
417T21-2T FEON
41721-27 FB ON DUP
41721-28 FB OFF
41721-28 FB OFF DUP

Cl;-Data 1 of 2

M28A-Cl; IC Data Sheet

0,10

Final Clg, Total

Lab ID #: 41721 (15-28)

Column: lonPac AS144

Eluent: 8.0 mM NayC0y' 1.0 mM NaHCO,
Flow Rate: 1.0 mL/min.
1.000

Splke, % RPDV

Certification: NJ NELAP NC009

CI'pgiml Dilution Vel, ml mg pgiml  Recovery
0003 1 10 = 0.001
0.004 1 10 <0001 A
5137 1 10 0.051 5.00 103%
5.242 1 10 0,052 5.00 105%
1.0 & a6 <0148
0.020 <] e <0148 A
0.008 5 3360 =017
-0.013 5 3e0 <017 A
0.034 5 3484 <07E
0018 5 484 =078 MNA
5057 5 3404 883 5.00 100%
5068 & 348.4 885 5.00 101%
0,023 5 70 =0174
0.037 & W70 =0174 A
0,092 E 2z <0441
0.090 & E2Z <0141 :F_ N
0.058 3 3285 =084 L
0.077 5 32B5 <0184 TONA
-0.028 5 2871 =048
-0.052 & 2971 =148 M
016 5 3248 =082
0018 5 P48 <0162 MA
0018 & 336 <0172
0019 5 MIE <0172 A
4522 5 3436 8,46 5.00 B
5.125 5 3436 8.80 500 103%
-0.053 5 410 =017
0.011 L a0 =0T M4
-0.029 ] 32917 <=0,185
-0.014 5 3291 <0165 MA
0.005 5 484  =0173
0014 5 364 <0173 MA
-0.028 & 3410 =017
0014 5 10 =0T M&
0,055 & 3347 =01E7
0,048 3 3347 <067 M
alementOne
e 41724-Cl;
elementOne

File Name

-2deSTede 1 BoTd 1 basta:-Gfbd
-2dc57cle:;18c7d 1 Saefa B0

-2dcETcle: 18c7d1Beeta: 658

-2de57cha 18c7d1 Saefa BT
-2dcETola 18:7d 1 Baela 665
-2dcEToRe 1BcTd 1 9asfa-SH3
-2de5TeBer18cTd 1 9aafa 8151

-2dc5Tcle: 18c7d1 Baela:-Gl4f

-2dcfiT e 1 BeTd 1 asfa:-6E1

-2dc57cBar18c7d 1 Santa-8151
-2dchTole: 18c7d1baeta-6f5d
-2dc57cBa18cTd 1 9aefa: -G5S0
-2dcETolac1807d1Daefa-Gidd

25T cBer1807d 1 Sanfa: -84k
-2dchTche 16:Td19aelfa-6148
-2defiTeBe 1 BoTd Banfa G647
-2dc5Tche; 18c7d1Baeta-645
-2dcS7 e 18c7d1 Basefa;-GF43
-2de57o8e: 18c7d 1 Sasta-Gdle
-2dcET ke 1BeTd1 Sasfa-Sdic
-2desToBa18cTd 1 Sanfa-Gdi2
-2dchTohe: 1BcTd1 Sasfa-SdfD
-2dc5TcBec18cTd 1 Sanfa-Bdee
-2dcSTche: 1BeTd1Baala:-Bdec
-2de57che:15oTd 1 fanfa-Hdea
-2dcSTcle:18c7d10asta-Gded
-2de57cde;18cTd 1 Saefa -Gded
-2dch7ole: 18c7d1beefa:-Gded
-2de57c8a:18cTd 1 Saefa -Bde2
-2doETcRe 18:7d1 9asfa:Sdal
-2dc5TcBer 1 BoTd 1 Saefa-6ddE
-2dcETcBe: 1BeTd19aefa-Gdd4
~2de5Tc8e:16oTd1 banka:-Bdd2
-2dcSTche: 1BcTd 1 Beele:-6odd
-2de5TeRe 1807d 1 Saefa-Hdoe
-2ocSTole: 1 BeTd 1 3asta-Sdoc

41721 Deeco M26A Report Packet
Page 42 of 46

Date Time

1202002023 14:26
122072023 14:50
1202002025 1513
1215002023 15:37
121202023 18:00
1272002023 16:24
12202023 1558
12202023 2018
12/20/2023 1847
1220/2023 1711
12(2NA025 17:34
1222023 1758
121N 2023 20042
1202002023 2108
1272002023 21228
12202023 21:53
12202025 2216
1202012023 22:40
1202002023 23:03
1232023 23:27
12212023 1:24
122112023 1:48
1212412023 2:11
1202112023 2235
12121/2023 258
12212023 3:22
12212023 245
1272152023 4:08
122152023 4:32
12021/2025 4:56
1212112023 6:53
1202112023 7:47
12212023 T-40
122172023 B:04
12212023 82T
1272142023 B:50



BB1/BEE

Lab ID #: 41721 (15-28)

lan Chramatoegraph Systam
elementOne M26A-Cl, IC Data Sheet
Client: Deeco Column: lonPac AS144
Date: 12,22 23 Eluent: 8.0 mM Na,C0w/' 1.0 mM NaHCO,
Analyst: LAW Flow Rate: 1.0 mLimin,
Detection Limit, (pgiml): 0.10 1.000
ac % Riglathe W
Standards CI' ygiml  Dilution el Errar Recaveny File Name
1] 0.000 =2de5Tele 18c7d 1 Baefa-Gd0T
o1 0108 a0% 106%  -2dcETcla:18cTd19aela-8d05
1 D824 -7.68% 92%  -PdoSTcBe18c7d10aefa-6d03
3 2.984 -0.4% 100%  -2deSToBeclBoTdiBacfa-8d01
5 613 2.8% 103% -2dcBTcle: 1867d10eela:-Goff
10 0,248 -0.5% §8%  -2dcSTcde;18c7d18aefa-Boid
01 0.104 8.0% 108%  -2de57cle:18c7d1Daefa-Gefb
1 0,589 S1% oT%  -?dcSTola:18c7d1Baefa-Beid
3 2848 AT% OE%  -PdchTcle 18c7d10esfa -0
5 5140 28% 103% -2de5TcBa 1807d ] Saefa -Bosf
10 10,294 2.5% 109%  -2dofSTcla1807d10aefa-Goed
Correlation- O EdaTaR
Qc 5110 5.00 102%  -2dchTche:1BoTdiSaefa-6iTE
oo 5,181 5,00 104%  -2deSTcBe1GordlBaafa-&TT
0 5149 5.00 103%  -2dcSTche;1BovdiBasta-650
oc 5114 500 108%  -2dc5Tcle18c7d1Beeta-G5T
o 5.105 5.00 102%  -2dc5Tcle:18cTd19aefa-Bdla
ac 5.208 5.00 104%  -2do8Tole:18cTd1Deefa-Gdf8
Qc 5,082 5.00 108%  -2de5Tclel18cTd19asfa-Gdde
ac 5148 500 103%  -2dc57cBe:18c7d19aala-5ddc
ac 5157 5,00 10%% -2deSTehe 1 Bord 1 Santa-Gofia
Qc 5.230 5.00 106%  -2dcSTcbe:18cTdifanfa-Goeb
oL 0108 010 100%  -2dchTcBe1BcTd1%aeta-6fT1
oL 0.10a 0.1a 100% -2de57cha:18c7d 19aefa: -G
DL 0.094 010 pd4%  -2doSTcle18c7d1Baeta-Gofd
40034-7 QT 380 20 78.0 a7 -2de57cha:18c7d 1 Banfa:-Gdea
A0034-7 QG DUP 3B44 20 78,0 8% <2dehTohle 18:Td 1 Baefa;-Sdcd
BLE 0,000 -2dcS7cla: 18:7d19aela -85
BLK 0.000 -PdeETeBe1Ba7d 1 Daefa:-BI71
BLE 0.000 -2dch7cbec18cTd10aela: 5155
BLK 0.000 -2de5TcBe 1 BoTd19anfa-E53
BLK 0.000 -2dcSTche: 1BcTd1Saelfa-6di6
BLK 0.000 2dcETcBe; 16T d 1Banfa-Hdid
BLK L0038 -2ocSTche: 1 Bovd 1 sanfa -Sdda
BLE 0.000 -2deATeie 1 BeTd1Saata-6ddd
BLK 0000 -2de57cBa 18c7d 1 9aefa:-Gal7
BLK QU000 -2dchTcla: 18c7d 1 Daefa-Boe7
alementOne
Cl-Diata 2ol 2 e 41721-Cl;
elementOne

Certification: NJ NELAP NC009
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12202023 i
1212002023 10:08
1212002023 10:32
1H20/2023 10055
122002022 11:19
122023 11:42
12212023 1111
122112023 11:36
1202112025 11:58
1202112023 12:22
12211023 12245

122002023 12:06
122002023 12:28
1272002023 18:21
122002025 1645
1202002023 23:50
122172023 014
1202172023 5:18

122172023 543

1272172023 1001
1202172023 12:08
122002023 1338
12202023 14:03
1212172025 10:24
122152023 o014
122172023 95T
1212002023 12:53
122002023 13:16
122002023 15:08
1272002023 18032
1202103023 027

1202178023 1201

1242412023 6:08
12212023 830
1212112023 10:48
1202112023 13:56



Uiazl (s-)

elementOne IC Sample Sheet/Digestion Worksheet Lab ID #:
o
Date: E% 1% Column: lonPac AS 144 Instrument: 1811454
Analyst: L) Conc. Eluent: 8.0 mM Na;COy/ 1.0mM NaHCOy Lot 1|} — T

Batch name: | ql&?ﬁ_’Z/-Lﬁ ALl

10mL Cone. Eluent Diluted to FY=1L with filtered UFDI
Regenerant: 100mM H,PO,

Flow Rate: 1.0 mL/min.

Lot# Q1 [ATHA -T2
Method: 26A NaOH

ASLOC. | SampleID Clint | Anaiyte | (e nesuls | piition | [ ‘{L
| ot BL e
& Gl O] YIOR IS W | st W
E Lo
Y 70
5 20
L o0
B GL
% Gl
4 Bl
[© U
i T
| Z YL
(5 i
1 b
19 Wby
L il -
A ] bvay s | teecn WE] — | 55X
1% -5 i,
1 - 1% —
lo -3y — l
U ey 505 |
L s .20 B AP QS | Y
15 EX
Iy &
5 B
Manual integrations noted by M -
curve i€ Lat#__ ({4 =125-\_ sodium Thiosurfate Lot#_1 L1144 Comments: {0, \nf"?)
Spike 50 uL from 1000 wgiml Std. to 10mL sample Lot #5: IC ME Seolution _£ 51075240 by

QC: Bpike 50 ul from 1000 ugimL Br S5td. to 10mL sample; lot #'5 Bstied above,

Submitted for QC- Date: 27244 Tlmegggg B‘gr:_L&-_)__ 00 Review- Dafe: Tim

elementOne
Certification: NJ NELAP NC009

41721 Deeco M26A Report Packet
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By:




elementOne IC Sample Sheet/Digestion Worksheet Lab ID # S\ AZ (is ﬂ)

Date: *Z'@G’Z,; Celumn: lonPac AS144 Instrument: >\ 15
Analyst: |0 Cone. Elugnt: 8.0 mM Na,COyf 1.0mM NaHCO,  Let# 1O ~F3-|
n 10mL Cone. Eluent Diluted to FW=1L with fillered UFDI
Batch name: | 267 7. V¥ Regenerant: 100mM H_,F'vl.‘.l4 Lot# 1LY -0~ 2
Flow Rata: 1.0 mL/min. _ Method: 264 NaOH
ASLOC. | SampleiD Client | Analyte E:?nl:n_ﬁ m Dilution FT[['?;I_’L’]
pA Bl
2% | YWRLY Ay neern | [z —_ 55X
14 et i - [
19 % —_— ]
o) 19D —
kol -9 / —_—
3L 194D I —
35 -2 J —
34 ~Z0D —
5 -1 —
Tig -Z\n Y — | L
%) X
24 S
19 [ane
) A\ &
AT A T AT A e ern (4 — | 5%
UL ARy . —
ub -1% 1 ‘| —
Uy 239 | —
|s ~23% '1 yazt
ML Ly \ .| 54z%
wx -24 ‘1 —
45 “IY 1 — ]
ug 25 -
545 -25% v Y
E:r::a:ém:g: adium Thicsutfate Lot # / Comment Vi 2.'31[.; /-1\
Spike 50 ul WW;{ML sample Lot #'s! 1C HIE/%luiim L] -
Qc: 5.]:|ikEI 50 ul from 1000 Br Std. to 10mL sample; b‘t#;rp listied abowe. . .
Submilled for QC- Date: Time: By: QG Review- Dale; Time:; By:

elementOne
Certification: NJ NELAP NC009
41721 Deeco M26A Report Packet
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LabiD# 1132\ 6‘?"’—‘0

elementOne IC Sample Sheet/Digestion Worksheet
0
pate: | Z 425 Column: lonPac AS144 Instrument: T8 195
Analyst:y | Cone. Eluent: 8.0 mM Na,COy 1.0mM NaHCO,  Loté | (|- ¥ 1

Batch name: 11«“%1%3'” thazy

10mL Cone. Eluent Diluted to FV=1L with filtered UFPDI
Regenerant: 100mM H;PO,
Flow Rate: 1.0 mL.I'miE.

Lot# \r | —W4-T
Method: 264 NaOH

AS LOC. Sample ID Client | Analyte Eﬁ”:'““_'ﬁ :'m Dilution :':’t‘{rﬁ}l le_
51 B¢
52 BL
513 Pl
a4 A=
55 | vvkZi—2k | Deeres | Qg T
e LD —
s 7 Fue —
5¢ ~2AFeND e
X 1% b o —_
Lo L% R o] o — |
o) | ApeBet - l LB0L | 205 | TN=H.O
3 +_GC L 2euy | L
[ (=l
4 e
M B
[ 04
2} !
i L0
o9 S
30 IIVEN
&) £
Gl DL
1% B0
Manual integre

Curve IC Lot #
Spike 50 ul from 1000
Qe Spike 50 Ul from 1
Submitted for QC- Datg

Sodum Thlueutfée Lot &
5td. to 10mL sample #5: 1€ ME Solution

Comments__/ % ?(\.Fq’)
0 ugdmL Br S1d. te 1UMI?,'§ample: led #'s Estied above. /
Time: By:. QC Review- Dan.;'/

{ {

Time:, By

elementOne
Certification: NJ NELAP NC009
41721 Deeco M26A Report Packet
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Appendix D

Plant Process Data



11729402
Average 150.9







11720120 132.0
Average 1304






/307302 1289
Average 123.9




1289
1289
1289
1289
1289
1289
1289
1289
129.0
1289
1290
128.9

Average

128.9
128.9
1289
128.9
1289
1289
1239
129.0
1289
128.9
1290
1389
128.9
1289
1290
1289
1290
1289
128.9
1290
1289
1289
138.9
1289
1289
1290
128.9
1290
1289
128.9
128.9
1289

1290

128.9

128.9

128.9

128.9

1289

1220

1289

129.0

1290

1289

129.0

1289
1289

1289

1230

129.0
1289
12839
1289
12338

1289

128.9




123.9
12838
1289
1289
128.9
128.9
128.9
1289
1289
128.9
129.0
128.9
128.9
128.9
1290
1283
1289
129.0
1289
1289
128.9
1290
1289
1290

129.0

129.0

1290

1289

1289

129.0

1289

1289

1289

128.9

1289

1289
129.0
1289

1289

1289

1289

1220
1289
1289
129.0
128%8
1289
1289
128%
1289
128.9
128.9
1289
1289
128.0
1289

128.%
128.9
129.0
128.9
128.9
128.9
129.0
1289
128.9
1289
/30202 1289
Average 1289




Appendix E

Calibration Documents



Probe or Pitot No:

5A]

Pitot Tube inspection Sheet

‘~

_/
: Bullsaye Level

E

8: ’
EN

IDate 01/03/23
Tube Assembly Level? Yes
Ports Damaged? No
-10 deg <at < +10 deg 2
-10 deg < a2 < +10 deg 1
-5 deg < B1 < +5 deg 1
-5 deg < B2 < +5 deg 1
Y {gamma) 1
I (theta) 1
A (alpha) 0.951
Z = A (siny) <0.125"? yes

W = A (sin 0} < 0.031"? ves

Pa = 0.475
IPb = 0.476
Tube Diameter (Dt) = 0.376

Pa = Pb +- 0.063"?

|(1.05 x Bt)?

lg1_ 50 x Dt)?

(1.05 x D)< P < (1.50 x DH)? |yes

Eligible for Default Pitot Calibration Factor (Cp = 0.84)? Yes
Thermocouple Calibration
T it 01/03/23

Bar 58
66 air 3?‘ ‘ 3‘8‘ —020%
medium air 215 216 0.00%
hot air 325 325 0.00%

Windt

nel Calibration

0.44
APz 0.31 0.43 0.85
AP3 0.31 043 0.85
Average Pitot Tube Calibration Factor.--3 0.85

Check {EP

Ambient

1/3/123




Probe or Pitot No:

5B]

Pitot Tube Inspection Sheet

@ Lzyve]

ﬂ

|

Date 01/03/23
{Tube Assembly Level? Yes
Ports Damaged? No
-10 deg <at <+10 deg 1
-10 deg < a2 < +10 deg 2
-5 deg < B1 < +5 deg 1
-5 deg < B2 < +5 deg 2
Y {gamma) 1
0 {theta) 1
A (alpha) 0.94
1Z=A(siny) < 0.125"? yes

W = A (sin 0) < 0.031"7 ves

Pa = 0.47
Po = 0.47
Tube Diameter (Dt) = 0.376
|IPa=Pb +- 0.;)63"?

(1.05 x Dt)? 0.3948

Eligible for Default Pitot Calibration Factor (Cp = 0.84)? Yes
Thermocoupl ibration
Tyoe of Refd Therthometer? [Mercu 01/03/23
B: 69.9

cold air 37 38 -0.20%
Imedium air 215 215 0.00%
Ihot air 325 324 0.13%

0.31

Thermocou

ce

QLG
ent

Am

bi

le Calibration Check (EPA ALT-011 Procedure

AP2 0.31 . (.85
AP 0.31 0.44 0.84
Average Pitot Tube Calibration Factor--- 0.84
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Airgas Specialty Gases

Airgas USA, LLC
n 630 United Drive

an Air Liquide company Durham, NC 27713

Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol _
Part Number: EQ04NI77E15A3796 Reference Number; 122-401833216-1
Cylinder Number: EBO0BEER0 Cylinder Volume: 161.1 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure; 2015 PSIG
PGVP Number; B22020 Vaive Qutlet: 590
Gas Code; C0,C02,02 BALN Certification Date: Jun 23, 2020

Expiration Date: Jun 23, 2028

Certification performed in accordance with "EPA Traceability Protocol for Assay and Cerlification of Gaseous Cafibration Standards (May 2012)" document £EPA
B00/R-12/531, using the assay pracedures listed. Analytical Methodelogy does not require correclion for anatytical inferference, This cylinder has a tetal analyticat
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixiure. All concenirations are on a
mele/moele hasis unless otherwise noted.

Do Not Use This Cylinder below 100 Esig' j.e. 0.7 magapascals.

ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relative Assay
Concentration Goncentration Method Uncertainty Dates
CARBON MONOXIDE 65.00 FPM 63.68 PPM G1 4/~ 0.5% NIST Traceabla 06/23/2020
CARBON DIOXIDE 10.00 % 10.01 % G1 +{- 0.6% NIST Traceable 06/22/2020
OXYGEN 12.00 % 11.82 % G1 +- 0.9% NIST Traceable 06/22/2020
NITROGEN Balance
S e RS e ¥
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010213 KALOO4779 98.48 PPM CARBON MONOXIDE/NITROGEN +i- 0.5% Qct 16, 2024
NTRM 13060638 CC414571 13.359 % CARBON DIOXIDENITROGEN +- 0,6% May 14, 2025
NTRM 98051109 SG9168283BAL 9.507 % OXYGENMNITROGEN - 0.7% Qct 06, 2021
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIA510 CO2 2LEYXWYD Nondispersive Infrared (NDIR) May 28, 202¢
Horiba VIAS10 CO 1G4BEALT Nendispersive Infrared (NDIR} Jun 18, 2020
Horiba MPAS510 02 41499150042 Paramagnetic May 28, 2020
__________ L

Triad Data Available Upon Request

Approved for Release Page 1 of 122-401833216-1



Airgas Spccialty Gases
Airgas USA LLC

630 United Drive
Durham, NC 27713
Alvgas.corm

Fgas

an Air Liguide cornpany

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: ED4NISSE15A38X3 Reference Number;, 122-402389885-1A
Cylinder Number: ALM-056015 Cylinder Volume: 143.7 CF
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2016 PSIG

PGVP Number; B22022 Valve Qutlet; 590

Gas Code: C0,C02,02,BALN Certification Date:  Mar 28, 2022

Expiration Date: Mar 28, 2030
m
Cartification perfcrmed in accordance with "EPA Traceability Protocol for Assay and Certification of Gasecus Catibration Standards (May 2012)" document EPA’
B00/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for anaiytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence levet of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentraticns are on a
mole/mole basis unless otherwise noted.
Do Not Use This Cylinder beiow 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protocol Totat Relative Assay

Concentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 126.0 PPM 116.5 PPM G1 +i~ 0.3% NIST Traceable 03/28/2022
CARBON DICXIDE 18.00 % 18.17 % G1 +- 0.7% NiST Traceable 03/28/2022
OXYGEN 22.00 % 21.890 % G1 +/- 0.5% NIST Traceable 03728/2022
NITROGEN Balance

CALIBRATION STANDARDS 7
Type Lot iD Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010207 KALQO3102 248.9 PPM CARBON MONOXIDE/MNITROGEN +-0.2% Oct 16, 2024
NTRM 12661508 CC354696 19.87 % CARBON DIOXICEMNITROGEN +-0.6% Jan 11, 2024
NTRM 08010220 K0131585 23.20 % QXYGENMNITROGEN +/- 0.4% Junr O1, 2024
ANAILYTICAL EQUIPMENT

Instrument/Make/Model Analyticaf Principle Last Muitipoint Calibration
Hariba VA-5001 CO2 BF8IGVY Nondispersive Infrared (NCIR) Mar 01, 2022
Horipa VIAS10 CO RSZEGLEK Nondispersive infrared (NDIR) Mar 01, 2022
Siemens Oxymat 61 M3209 O2 Paramagnetic Mar (1, 2022

Triad Data Available Upon Request

f@kppm (9/!' Release

Page 1 of 122-462359885-1A




Airgas Specialty Gases
Airgas USA LLC

: % : 630 United Drive
*. an Al Liquide company Durham, NC 27713
Adrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Part Number: X02NI99C15A54F5 Reference Number: 122-402705571-1
Cylinder Number: CC426155 Cylinder Volume: 144.0 CF
Laboratory: 124 -« Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
Analysis Date; Mar 28, 2023 Valve Qutlet: 350

Lot Number: 122-402705571-1

Expiration Date: Mar 28, 2031

Product composition verified by direct comparison to catibration standards traceable to N.LS.T. weights and/for N.1.S.7.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Req Conc Actual Concentration Anaiytical
{Mole %) Uncertainty
ETHYLENE 75.00 PPM ¥5.47 PPM +- 2%
NITROGEN Balance
el —

6%

Approved for Release Page 1 of 1




an Air Liguide company
"SAY LABORATORY

CERTIFICATE OF ACCURACY: GMACS-c Calibration Standard

CUSTOMER INFORMATION

AIRGAS SPECIALTY GASES
Exploratory Products Group
£141 Easton Road
Plumsteadville, PA 18949

PRODUCT INFORMATION

Work Order #: 160-402845895-1
Sales Order #; 1123601913
PO #: 7100179560

Customer:
Address 1:
Address 2:
City / State / Zip:

DEECO Inc.
3404 Lake Woodard Road

Raleigh, NC 27604

COMPOSITION
Hydrogen Cyanide
Sulfur Hexafluoride
Nitregen

CYLINDER #:
CYUINDER TYPE:
CGA;

CYLINDER PRESSURE;

CERTIFICATION DATA

CONCENTRATION
199.1 PPM
10.0 PPM
Balance

CC768233

150A Aluminum
35088

2000 psig

BLENDING PROCESS:

COMPOMENT
Hydrogen Cyanide
.,:lfur Hexafluoride

CONFIRMING ANALYSIS:

INSTRUMENT / MODEL:
COMPONENT
Hydrogen Cyanide

REFERENCE STANDARD:
CYLINDER NUMBER;
EXPIRATION DATE;
COMPONENT
Hydrogen Cyanide

CALIBRATION CURVE DATA
Point-to-Point Matching Std

INTERLOCK STATISTICS

GravStat™ Gravimetry
CONCENTRATION
200.40 PPM
16.01 PPM

FTIR Spectroscopy

CAl Model 700 FTiR

CONCENTRATION
197.9 PPM

GMPS-c 200 PPM Hydrogen Cyanide
CCT768217

2/27/2024
CONCENTRATION

197.1 PPM

Curve Order Correlation
Linear / Direct Ratio N/A

UNCERTAINTY {Abs
5.7 PPM

0.07 PPM

AIRGAS PART #;
CERTIFICATION DATE;

EXPIRATION DATE:
MIXTURE DEW POINT,

UNCERTAINTY (Rel
2.8 %
0.7 %

X03NI9SC15AC0Y6
8-5ep-2023
&-Mar-2024

N/A

UNCERTAINTY {Abs)
3.0 PPM

0.07 PPM

UNCERTAINTY (Abs}
4.9 PPM

UNCERTAINTY [Abs

4.8 PPV
Slope (X2 Slope (X
N/A N/A

UNCERTAINTY (Rel
1.5 %
0.7%

UNCERTAINTY (Rel}
25 %

UNCERTAINTY (Rel
2.4 %

intercept
N/A

BLEND RESULT:
ANALYSIS RESULT:
INTERLOCK RESULT:

CONCENTRATION
200.40 PPM
187.9 PPM
199.1 PPM

COMMENTS / SPECIAL INSTRUCTIONS

UNCERTAINTY [Abs}
3.0 PPM
4.9 PPM
5.7 PPM

UNCERTAINTY {Rel)
1.5 %
25 %
2.9 %

;- A GMACS-c ("Candidate GMACS") is made and certified according to the EPA GMACS Procedure {Alt-114) found at: https.//cfpub.gna.gov

. Do not use this standard if pressure is less than 200 psig.

3. Do not use or store this groduct at.or pelow the stated dew point.

APPROVED 8Y:

BOB GRASMEDER



an Air Liquide company
“SAY LABORATORY

CERTIFICATE OF ACCURACY: GMACS-c Calibration Standard

CUSTOMER INFORMATION

AIRGAS SPECIALTY GASES
Exploratory Products Group
6141 Easton Road
Plumsteadville, PA 18949

PRODUCT INFORMATION

Work Order #: 160-402845897-1

Sales Order #: 1123601913
PO #: 7100179560

Customer:

Address 1.

Address 2:
City / State / Zip:

DEECO Inc.
3404 Lake Woodard Road

Raleigh, NC 27604

COMPOSITION
Hydrogen Cyanide
Sulfur Hexafluoride
Nitrogen

CYLINDER #:
CYLINDER TYPE:
CGA;

CYUNDER PRESSURE:

CERTIFICATION DATA

CONCENTRATION
49.3 PPM
5.0 PPM
Batance

CC768222

150A Aluminum
350 85

2000 psig

UNCERTAINTY [Abg}
2.3 PPM

0.07 PPM

AIRGAS PART #:
CERTIFICATION DATE:

EXPIRATION DATE:
MIXTURE DEW POINT:

UNCERTAINTY [Rel
46 %
13%

XO3NI99C15ACOWS
7-5ep-2023
7-Mar-2024

N/A

BLENDING PROCESS:
COMPONENT

Hydrogen Cyanide
{fur Hexaftuoride

CONFIRMING ANALYSIS:
INSTRUMENT / MODEL:
COMPONENT
Hydrogen Cyanide

REFERENCE STANDARD;
CYLINDER NUMBER:

EXPIRATION DATE:

COMPONENT
Hydrogen Cyanide

CALIBRATION CURVE DATA
Point-to-Point Matching Std

INTERLOCK STATISTICS

GravStat™ Gravimetry
CONCENTRATION
50.02 PPM
5.02 PPM

FTIR Spectroscopy
CAl Model 700 FTIR

CONCENTRATION
49.8 PPM

GMPS-c 50 PPM Hydrogen Cyanide
CC768196
2/29/2024
CONCENTRATION
48.9 PPM

Curve Order

Linear / Direct Ratio N/A

Correlation

UNCERTAINTY [Abs
0.9 PPM

0.07 PPM

UNCERTAINTY (Abs
2.1 PPM

UNCERTAINTY {Abs

1.7 PPM
Slope (X2 Siope (X
N/A N/A

UNCERTAINTY {Rel}
1.8 %

13 %

UNCERTAINTY {Rel
42 %

UNCERTAINTY {Rel}
34 %

Intercept
N/A

BLENC RESULT:
ANALYSIS RESULT:
INTERLOCK RESULT:

CONCENTRATION
56.02 PPM
49.8 PPM
49.9 PPM

COMMENTS / SPECIAL INSTRUCTIONS

UNCERTAINTY {Abs)
0.3 PPM
2.1 PPM
2.3 PPM

UNCERTAINTY {Rel
1.8 %

4.2 %
46 %

‘A GMACS-c {"Candidate GMACS") is made and certified according to the EPA GMACS Procedure [Alt-114) found at: hitps://cfpub.eoa.gov

~. D6 not use this standard if pressure is lass than 200 psig.
3. Do not use or stere this product at or below the stated dew point.

APPROVED BY:

BOB GRASMEDER



Client: Buzzi Maryneal TX
Test Location: Main Stack; Stratification Check
Date: Nov 29, 2023 Start Time: 14:50:05
Run number 1
One Minute Averages

Reference Plant

02 02
%,dry %,dry

2:51:03PM 108 11.5
2:52:03 PM 107 11.4
2:53:03PM 108 11.4
2:54:03PM 108 11.4

2:55:03PM 108 11.5
2:56:03PM 107 11.5

PointA 108 11.4
2:57:03PM  10.8 11.5
2:58:.03PM 108 11.5

2:59:03PM 108 11.4
3:00:03PM 108 11.5
3:01:03PM 108 11.4

30203 PM 108 11.5

PointB  10.8 11.5
3:03:03PM  10.8 11.5
3:04:03PM  10.8 11.4

3:05:03PM 108 1.4
3.06:03PM 108 11.5
3:07:03PM  10.8 11.3
3.08:03PM 108 114
PointC  10.8 11.4
Average 108 11.4
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Appendix F

Test Participants



Scott Steinsberger Project Manager and FTIR Operator
Lee Harris Sample Recovery Technician
Gage Mayer Sampling Technician

Antonio Pineda Buzzi Plant Contact



Appendix G

RTR Sampling and Analytical Protocol



DEECO Inc.
3404 Lake Woodard Road
Raleigh, NC 27604
DEECO (919) 250-0285 (ph); (919) 250-1835 (Fax)

www.deeco.com

PROTOCOL TO PERFORM A SAMPLING
AND ANALYTICAL TESTING PROGRAM
AS PART OF
THE US EPA RISK AND TECHNOLOGY REVIEW
at
Buzzi Unicem USA, Inc.
Maryneal Cement Plant
202 CR 306
Maryneal, TX 79535

Submitted By:
DEECO, INC.
3404 Lake Woodard Road
Raleigh, NC 27604

October 10, 2023

Copy #1
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1.0 INTRODUCTION
1.1 SUMMARY OF TEST PROGRAM

The United States Environmental Protection Agency (US EPA) has directed the portland
cement industry (SIC 3241) to conduct emissions testing as part of the US EPA Risk and Technology
Review (RTR). This document provides the overall test program approach and specifies minimum
sample collection procedures, data quality objectives, and quality assurance/quality control measures
to be used by the source testing firms selected by the cement companies performing tests. The test
program is designed to be a comprehensive and robust test of each facility. The quality assurance
and quality control (QA/QC) measures are designed to produce standardized data having known
precision and accuracy. Collection of accurate, representative, and standardized data for facilities
with low emissions is necessary especially in view of MACT standard setting procedures.

Cement kiln pyro-processing systems located throughout the US are included in the RTR
request. Individual facilities have a wide range of kiln system configurations and air pollution
control (APC) trains. Site-specific considerations will be required to capture emissions profiles for
the target analytes that represent the extent of control or possible emissions increases from these
controls.

1.2 PLANT NAME, ADDRESS, AND CONTACT

Buzzi Unicem USA, Inc.
Maryneal Cement Plant
202 CR 306

Maryneal, TX 79535

Antonio Pineda
Office: 610-882-5038

Mobile: 610-704-3592
E-Mail Antonio.Pineda@buzziunicemusa.com

1.3  PROCESS OF INTEREST

Maryneal is a 1.1 million ton per year rated cement pyro-processing system. The plant
operates one dry-process rotary kiln (Kiln #4) that has a preheater/precalciner (PH/PC). It consists
of'a ThyssenKrupp Industrial Solution PREPOL AS Calciner. An in-line raw mill provides kiln feed
to the system. The gases from the kiln process exhaust out of a main kiln stack.

1.4  AIR POLLUTION CONTROL EQUIPMENT
The Maryneal facility kiln has a Selective Non-Catalytic Reduction System (SNCR) for NOx

control, a Dry Sorbent Injection (DSI) system for acid gas control, and a baghouse to control
particulate matter (PM).
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1.5  EMISSION POINTS AND SAMPLING LOCATIONS

The Kiln Stack will be the only location sampled for the RTR program. Details of this
sampling location are provided in Section 4.

1.6 POLLUTANTS TO BE MEASURED

Emission testing will be conducted for hydrogen cyanide (HCN), hydrogen fluoride (HF),
and diatomic chlorine (Cl,). Concurrent measurements to determine volumetric flow rate will be
made. The sampling and analytical procedures to be followed are discussed in detail in Section 5.

1.7 EXPECTED TEST DATES

The test is currently scheduled for the week of November 27, 2023. A detailed test schedule
is provided in Table 3-1.

1.8  TEST PROGRAM ORGANIZATION

The test program organizational chart is presented in Figure 1.1.
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2.0 SOURCE DESCRIPTION

2.1 PROCESS DESCRIPTION

Buzzi Unicem’s Maryneal plant operates one dry-process, rotary kiln with a
preheater/precalciner (PH/PC) to produce portland cement at their facility in Maryneal, TX.

Kiln feed is introduced at the top of the kiln’s preheater tower, while fuel is introduced at the
burning zone or discharge end of the rotary kiln. Fuel is also introduced at the calciner burner located
toward the bottom of the preheater tower. Natural gas and petroleum coke are used as the fuels in
the production process. Exhaust gases from the kiln are drafted into a common duct with an induced-
draft fan and ultimately vent to a baghouse.

The raw mill at the facility is an in-line mill (as defined in 40 CFR 63.1341) since a portion
of the exhaust gases from the kiln system is used for processing raw materials in the mill. In the mill,
raw materials are combined and ground. Kiln exhaust gas is used to dry the materials during
grinding, which provides for greater fuel efficiency in the kiln system. Prepared feed is can either
be stored in silos or directly fed to the kiln system.

In addition to the main baghouse and stack, exhaust gases from the clinker cooling process
vent to three clinker cooler baghouses. Two of the clinker cooler baghouses vent to a combined
common stack and the other to a single exhaust stack.

Stack gases from the kiln system are mainly composed of combustion products, carbon
dioxide from calcination, excess air, and particulate matter. To remove the PM, exhaust gases from
the kiln are routed through a fabric filter dust collector (i.e., the main baghouse. Once cleaned, the
exhaust gases from the baghouse discharge to the atmosphere through a single exhaust stack.

2.2 CONTROL EQUIPMENT DESCRIPTION
Airflows from the kiln are routed through a fabric filter dust collection (i.e., the main
baghouse). Once cleaned, the exhaust gases from the baghouse discharge to the atmosphere through

a single exhaust stack. The system uses lime injection and SNCR for additional emissions control.

A schematic of the Maryneal process, including control equipment is shown below in Figure
2.1.
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3.0 TEST PROGRAM

3.1 OBJECTIVES

An air emissions sampling and analytical program will be conducted on the Kiln Stack at the
Buzzi Unicem USA Inc. cement facility located in Maryneal TX. All testing will be performed
following accepted EPA methodology. The test program is to provide a standardized data set to the
EPA and the cement industry so that reliable facility inter-comparisons of emissions can be made.

All testing will be performed in strict accordance with specifications stipulated in 40 CFR
60, Appendix A for flow rate following EPA Method 1, 2, 3A, and 4 and hydrogen fluoride (HF)
and diatomic chlorine (Cl,) following EPA Method 26A and in 40 CFR 63, Appendix A for
hydrogen cyanide (HCN) and (HF) following EPA Method 320. All sampling runs will be one hour
long.

Testing will be conducted under representative process and control system operating
conditions. This facility has an inline raw mill and testing will be performed while operating in the
“Mill On" and “Mill Off” conditions.

3.2 TEST MATRIX

Table 3-1 presents the sampling and analytical matrix and proposed test schedule.

TABLE 3-1 PROGRAM OUTLINE AND TENTATIVE TEST SCHEDULE FOR BUZZI
UNICEM USA, INC, MARYNEAL TX

Eampling No. of | Sample/Type Sampling Sample Run | Analytical Method Analytical
ocation | runs Pollutant Method Times (min) Laboratory
IDay 1
Stack Arrive on-site and set up test equipment
[Day 2 (Raw Mill On or Off, depending on production)
Ptack 3 0,CO, | EPA Method 3A 60 Paﬁgfﬁ"("égz()o 2) DEECO
3 HF and Cl, |EPA Method 26A' 60 Ion Chromatograph Element One
3 HCN and HF | EPA Method 320 60 FTIR (Method 320) DEECO
[Day 3 (Raw Mill On or Off, depending on production)
tack 3 0,CO, | EPA Method 3A 60 Paﬁgﬁg"("égz{)o 2) DEECO
3 HF and Cl, |EPA Method 26A' 60 Ion Chromatograph Element One
3 HCN and HF | EPA Method 320 60 FTIR (Method 320) DEECO

[Day 4 Contingency Day/Demobilization

! Stack gas flow rate and moisture measurement may be taken from concurrent Method 26A isokinetic sampling trains.
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3.3 TEST COORDINATION

Mr. Antonio Pineda, Corporate Environmental Engineer, will serve as the test coordinator
and will be responsible for:

Scheduling the start of all testing

Principal contact with the agency officials concerning the tests
Principal contact with DEECO concerning the tests
Recording the process data during the testing

Providing copies of any field test data to the agency

A e

If there is a temporary equipment malfunction in the middle of a test, radio contact will be
made with the test crew in order to delay the test. When problems have been corrected, the test will
continue from the point where it was delayed. If the malfunction or upset condition results in an
extended test delay, then the affected test run(s) may be aborted and a new run(s) conducted when
the malfunction has been corrected or process upset cleared. Any samples or field data from aborted
runs may be discarded.
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4.0 SAMPLING LOCATION DESCRIPTIONS

4.1 SAMPLING LOCATION DESCRIPTION

The measurement site for the Kiln Stack is located in a vertically-oriented round duct. The
duct has an inside diameter of 141.25". The nearest upstream disturbance is a duct breaching (from
the ID fan) located about 579 inches (~4.1 diameters) from the sampling ports. The nearest
downstream disturbance is the stack outlet at about1893 inches (~13.4 diameters) from the sampling
ports.

This sampling location meets the minimum specifications for selection of ameasurement site
as outlined in EPA Method 1. Four (4) test ports are located at equidistant positions (every 90°)
around the duct. A schematic of the stack sampling location is shown in Figure 4.1. Cyclonic flow
checks, as described in EPA Method 1 Section 2.4, using the Type-S pitot null procedure and angle
measurements will be conducted at the Kiln Stack test location.

For the Kiln Stack, a total of 24 velocity/isokinetic traverse points will be used, with six
points on each of the four ports. An S-type pitot tube is used in accordance with EPA Method 2 to
measure the flue gas velocity. Gas temperatures are measured using calibrated Type K
thermocouples and digital readout devices. These measurements are performed in accordance with
the procedures in EPA Methods 2, 5, and 26A .
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Stack Diameter (D) = 141.25”

Distance to nearest upstream disturbance (A) = 5797, 4.1 Duct Diameters
Distance to nearest downstream disturbance (B) = 1893”, 13.4 Duct Diameters
Sampling Ports Available = 4

Ports Diameter = 6”

Length of ports Ln = 6.25”

Figure 4.1 Schematic of Kiln Stack Sampling Location
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

This section contains a brief description of the sampling and analytical procedures for each
method that will be employed during the test program. All equipment, procedures, and quality
assurance measures necessary for completion of the test program will meet or exceed the specifications
of the appropriate methods Any deviations from the methods to ensure quality representativeness of
the results are also discussed.

5.1 TEST METHODS

The methods for the test program are described below, and apply to all process operating
conditions (e.g. where there is an inline raw mill, testing will be performed while operating in the “Mill
On" and “Mill Off” conditions). Table 3-1 outlines expected operating conditions for this test.

5.1.1 SAMPLING POINT DETERMINATION - EPA METHOD 1

The number and location of the sampling or traverse points will be determined according to
the procedures outlined in EPA Method 1. The sample location will be inspected to insure EPA
Method 1 criteria is met. All points will be at least 1.0 inches from the stack wall, per Method 1.

5.1.2 FLUE GAS VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2

The flue gas velocity and volumetric flow rate will be determined according to the procedures
outlined in EPA Method 2. Velocity measurements will be made using type S pitot tubes conforming
to the calibration specifications outlined in EPA Method 2, Section 10.1. Each Type-S pitot tube,
calibrated according to these standards, will have an assigned coefficient. Differential pressures will
be measured with Magnehelic gauges of appropriate range or with fluid manometers. Effluent gas
temperatures will be measured with chromel-alumel thermocouples equipped with digital readouts.

5.1.3 OUTLET FLUE GAS COMPOSITION - EPA METHOD 3A

Outlet flue gas analysis for oxygen (O,) and carbon dioxide (CO,) concentrations, and the
calculation of percent excess air and flue gas dry molecular weight will be performed in accordance
with EPA Method 3A.

To evaluate the sampling location and points for FTIR and O, sampling, a three-point O,
concentration stratification test on a line passing through the centroidal area at 16.7, 50.0 and 83.3
percent of the measurement line (or for stacks is greater than 2.4 meters (7.8 ft) at 0.4, 1.2 and 2.0
meters from the stack or duct wall). The procedures in Section 8.1.2 of Method 7E will be followed,
but oxygen will be used as parameter as allowed by fourth sentence in Section 8.1.2. The plant O,
CEMS as a control. A criteria of <5% variation from combined mean for each point will be used as
indication of non-stratification and allowing single point sampling at the point closest to the mean.
Otherwise, sampling for equal periods at the three test points during test run will be conducted.

Per EPA Method 3A for determining molecular weight, integrated sampling will be obtain
using the Method 320 sampling system described in Section 5.1.6.

A portion of the hot , wet gas sample will be sent through a condensing system to remove the
stack moisture, A portion of the moisture-free gas sample will be snt to a CAI Model 200 O, (or
equivalent) analyzer measures using the paramagnetic technique. An oxygen molecule, because of its
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sp3 electron orbital distribution, has an unpaired electron and hence displays a magnetic orientation.
Since other elements that display this magnetic phenomenon are not common gasses at normal
temperatures, the paramagnetic measurement technique is virtually specific for oxygen. The sample
gas flows through a detection cell located in a very strong magnetic field. The concentration of O, gas
present induces a pressure differential in the detector cell. The amount of differential pressure is
proportional to the concentration of O, gas present.

Calibration procedures will be performed in accordance with EPA methodology. Analyzers
will be calibrated before and after each test and a calibration check between each test run.

The pretest calibrations will consist of the following steps:

. Internal (direct) calibration of each analyzer to adjust calibration and
check linearity.
. External (through the entire sampling system) calibration to check the

system bias on zero and span gases.
The post test calibration will consist of an external system bias calibration check.

The analyzer will be as calibrated using a certified zero and span (mid or high range) gas. Zero
and span gases were directed to each analyzer through the appropriate plumbing, the calibration gas
flow rates will be adjusted to the correct flow rate and the analyzer will be adjusted with the
appropriate span pot.

After the analyzer is properly adjusted the linearity will be checked using a low and high range
calibration gas. The maximum allowable limit for linearity is 2% of the analyzer range. All analyzers
will be shown to be linear within these limits before proceding..

The external calibration bias check will be performed by placing the CEM system in sampling
mode and injecting a zero and span gas into the sample line at the probe exit. This check shows if
there is any sampling system related bias, and also checks the integrity of the sample line.

5.1.3.1 Calibration Gases-DEECO will use EPA Protocol and/or +2% NIST Traceable gases for
calibration as required by the various reference methods employed in this test program. Calibration
gases will be selected from previous experience with similar sources and/or from information obtained
from the facility engineer prior to sampling. In some cases if the gases that are selected are out of the
optimum range of operation then no significant impact of data quality is expected due to the linear
nature of the analyzers that were used.

Audit gases, if available from a federal or a state agency, will be analyzed.

5.1.3.2 Sampling Procedures-At the completion of the pretest calibration routine, the CEM system
will be ready for operation. No further adjustments of sample flow rates, analyzer zero or span
adjustments, or other critical CEM operating parameters will be made until testing and post test
calibration were complete.

Each sampling run will be one hour. At the completion for each test run, calibration gases will
be used to check between test runs. A zero and the upscale calibration gas closest to the actual
emission concentrations will be used for the pretest and post test calibrations.
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5.1.4 FLUE GAS MOISTURE CONTENT - EPA METHOD 4

The flue gas moisture content will be determined in conjunction with the EPA Method 26A
trains according to the sampling and analytical procedures outlined in EPA Method 4. (NOTE: In
order to maintain isokinetic sampling, the sampling rate used may be required to temporarily exceed
the EPA Method 4-specified maximum sampling rate of 0.75 CFM, based on observed stack gas pitot
readings.) The impingers will be connected in series and will contain reagents as described below.
The impingers will be contained in an ice bath in order to assure condensation of the moisture in the
flue gas stream. Any moisture that is not condensed in the impingers is captured in the silica gel,
therefore all moisture can be weighed and entered into moisture content calculations.

5.1.5 HYDROGEN FLUORIDE AND DIATOMIC CHLORINE - EPA METHOD 26A

Sampling and analytical procedures will be similar to those outlined in EPA Method 26A to
determine primarily diatomic chlorine (Cl,) emissions and hydrogen fluoride (HF) emissions at main
stack outlet sampling locations. Duplicate simultaneous trains (a.k.a “paired trains”) for each test run
will be used to determine precision.

Sampleis collected through a heated glass probe, followed by a heated quartz fiber filter, where
stack gas HF and Cl, are collected in a series of chilled impingers. The sampling train impingers will
contain 50 ml of 0.1N sulfuric acid in the first impinger (optional should high moisture warrant a
modified short stem), 100 ml of 0.IN sulfuric acid in the second and third, a fourth empty impinger,
100 ml of 0.1N NaOH in the fifth and sixth and 200 grams of silica gel in the last impinger. (NOTE:
For plants with scrubbers, the optional cyclone may be used since the gas stream may be saturated with
moisture.)

Sampling will be conducted isokinetically (£10%) with readings of flue gas parameters
recorded at traverse points selected according to EPA Method 1. Leak-checks on the Method 26A
sampling train will be are performed before and after each sampling run and optionally for any port
change. In the event that any portion of the train needed to be disassembled and reassembled (i.e., due
to filter or resin changes), leak-checks are performed. The sampling train leak-checks and leakage rate
(where applicable) are documented on the field test data sheet for each respective run. All leak checks
will be acceptable.

The glass button hook nozzle and probe liner will be constructed of borosilicate glass or
quartz. The filter holder will be constructed of borosilicate glass with a Teflon frit filter support and
a sealing gasket. A heated quartz fiber filter, for sources above 210°C, or PTFE-bonded glass fiber
filter will be used. The probe and filter housing will heated to above 248°F and not exceed an upper
boundary of 273°F. Probe liners and filter holders will be cleaned thoroughly prior to testing.

The Method 26 A trains will be operated isokinetically for a minimum of 60 minutes and collect
aminimum of 1 dry, standard cubic meter (DSCM). Pretest preparations, preliminary determinations,
and leak check procedures will be those outlined in EPA Method 5.

After completion of sampling the train will be leak checked and transferred to the sample
recovery trailer. All leak checks will be acceptable. The impingers will be weighed to determine
moisture gain in accordance with EPA Method 4.
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Sample recovery will involve quantitative recovery of the sulfuric acid impinger contents and
the NaOH impinger contents into separate tare-weighed, precleaned polyethylene sample containers.
The nozzle, probe, filter and filter housing will not be recovered.

The contents of sulfuric acid impingers, including the contents if any of the empty (2™
knockout or fourth) impinger will be quantitatively transferred to the tare-weighed, precleaned
polyethylene sample container, followed by three rinses with deionized (DI) water of the impingers
and all connecting glassware (including the connecting glassware to the first impinger) placed in the
same H,SO, container. The container will be labeled and weighed to determine the final sample
volume. The liquid level will be marked on the sample container.

The contents NaOH impingers will be quantitatively transferred to a second tare-weighed,
precleaned polyethylene sample container, followed by three rinses with DI water of the impingers and
all connecting glassware placed in the same NaOH container. The container will be labeled and
weighed to determine the final sample volume. The liquid level will be marked on the sample
container

Sample recovery from each train will include:

1. Container No. 1 - Contents 1% knockout, H,SO, impingers, and 2™ knockout and, and
DI rinse of impingers and connecting glassware; and

2. Container No. 2 - Contents NaOH impingers, and DI rinse of impingers and connecting
glassware.

Additional quality control consists of collecting and analyzing a field blank train for every three
test runs. The blank train is to be assembled from a used train, leak checked and sit for a period equal
to the sampling time (i.e, 1-hr). The blank train data will be used to determine the method detection
limit for the test program target analytes (ie. The lowest number that could be detected), and compared
to stack emissions.

Reagent blanks of 0.1 N H,SO,, 0.1N NaOH, and DI water will be collected and archived for
later analysis should there be any issues with the field blank train samples

The H,SO, impinger solutions will be analyzed using ion chromatography techniques for
fluoride ions (F') (EPA SW-9057). Duplicate analyses will be performed on the samples and a reagent
blank. Precision will be demonstrated by duplicate injection of each sample, the results of each
individual analysis must be within 5% of their mean to be acceptable. If the precision criteria is not
met, analysis of the sample is repeated until consecutive injections meet the criteria.

The NaOH impinger solutions will be treated with sodium thiosulfate to ensure complete
conversion of hypochlorous acid (HCIO) to chloride ions (CI). The resulting solution will be
analyzed using ion chromatography techniques for chloride ions (EPA SW-9057). Duplicate analyses
will be performed on the samples and a reagent blank. Precision will be demonstrated by duplicate
injection of each sample, the results of each individual analysis must be within 5% of their mean to
be acceptable. If the precision criteria is not met, analysis of the sample is repeated until consecutive
injections meet the criteria.

All EPA Method 26A HF/Cl, samples will be analyzed by Element One of Wilmington NC.
Refer to Section 1, Figure 1.1 for contact information.
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The relative deviation (RD)will be calculated as described in EPA Method 30B between the
Cl, concentrations measured with the paired trains.

5.1.6 HYDROGEN CYANIDE AND HYDROGEN FLUORIDE - EPA METHOD 320

EPA Method 320 will be performed to determine emissions of concentrations of HCN and HF.
Three, 1-hour sampling runs will be conducted under representative process and control system
operating conditions.

The gas sample will be extracted from the stack through a glass-lined probe and filter heated
to 375" F. For external calibration checks and analyte spikes, the gases will be introduced in front of
the heated filter. Any excess calibration gas will be diverted through the sample probes into the
source. Outflow of gas from the heated filter enclosure was transported through a Teflon sample line
heated to 375 F. For this source approximately 100> of sample line will be required. The heated
sample line will be connected directly to the FTIR sample cell. Using heat-traced Teflon tubing the
exit of the FTIR cell will be connected to a sample pump with a heated stainless steel pump head. The
pump discharge will be directed to a proprietary chiller-type gas conditioner to remove moisture prior
to delivery sample gas to the O,/CO, monitors.

The distribution of the gas sample to the monitors will be accomplished using a panel equipped
with valves and rotometers. The gas sample was then divided and directed to the analyzers.

FTIR sample cell will be maintained at 191 C and connected to a MKS Instruments Multigas
2030 Fourier Transform Infrared Spectrometer and Detector.

The FTIR spectrometer will measure vapor phase organic or inorganic compounds which
absorb energy in the mid-infrared spectral region, about 400 to 4000 cm™ (25 to 2.5 um). Continuous
measurement will be made by matching sample absorbance bands with bands in reference spectra, and
comparing sample band intensities with reference band intensities.

The principle limitation to FTIR spectroscopy are the presence of interfering compounds that
also absorb energy in the mid-infrared spectral region. In a cement kiln stack gas matrix, water vapor
(H,0) and carbon dioxide (CO,) are the primary interferents that must be incorporated into the
identification and quantitation method.

The FTIR software performs the computation for a single compound by subtracting all the
other compounds (interferants and target) from the absorbance spectra and quantifies the single
compound based on the remain absorbance. The FTIR software provides a Standard Error Calculation
(SEC) value that is an indication of how well the identification and quantitation has been performed.
A high SEC indicates that other interferants have not been accounted for in the analysis method, and
a low SEC is indicative of greater confidence measurement.

The instrument is operated with a resolution of 0.5 cm™ with 4x zero filling. Beer-Norton
Medium apodization is used with amplitude phase correction.

For this RTR test program, following specific QA/QC activities for EPA Method 320 will be
performed and criterium met.
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5.1.6.1 Laboratory QA/QC Activities Before Field Test Program- Before field testing occurs, the
following QA/QC activities will be conducted;

1) Seven consecutive samples of dry nitrogen through the sampling system will be acquired and
used to calculate the standard deviation for each of the test program target analytes multiplied
by a factor of 3. These data will be considered representative of detection limits for this test
program and are to be compared to the 0.5 ppm required DL;

2) From these seven dry nitrogen samples, the results for the Signal-to-Noise Ratio (SNR) @
2500 cm™ should be >2500, at 64 scans and the results for single beam intensity @ 2500 cm™
should be >0.9; and

3 Upon receipt of HCN calibration gases a direct analysis will be performed to verify FTIR
response agrees with tag value within 5%. Analysis results will be reported to PCA to assess
need for modified reference spectra and/or change to direct analysis criterion:

5.1.6.2 QA/QCActivities During Field Test Program- During the field test program, following
QA/QC activities will be performed and criterium met;

1) On each test day prior to any testing , an instrument background will be collected using dry
nitrogen directed to the gas cell. The background will be collected with at least 128 scans;
2) The probe, filter, sample line and all sample system components in contact with effluent will

be maintained at or above 375°F or 191°C (consistent with FTIR calibration temperature) to
avoid any possible “cold spots;”

3) Heated sample lines will be <100 feet wherever possible, and not longer than 200 feet, without
prior approval for unusual test circumstances;
4) A system zero with all sampling system components at operating temperature will be

performed by injecting nitrogen at the sample probe and through sample filter and entire
measurement system. After zero equilibration has been achieved, all measurement components
will be quantified for at least 128 scans;

5) Ambient air will be sampled until equilibration of the measurement system has been achieved
and all measurement components will be quantify for at least 128 scans;
6) The sample probe will be position at effluent measurement point and sampling will continue

until equilibration of the measurement system has been achieved. At this point, the effluent
concentrations will be quantified with two consecutive 64-scan samples as the initial native
concentration for the dynamic spike;

7) Analyte spiking will be conducted for HCN before the first test run, and after each successive
test run for a minimum of 4 spikes per test condition. (Additional spikes would be required
before and after corrective action for the sampling or analysis system and/or before and after
removing the sampling system from the stack.) These results will determine accuracy;

8) The spike gas injections will be maintained at 10% or less of total sample volume. The spike
gas concentration and flow rate will be selected to approximately double the native effluent
concentration, or the spike will be conducted to add 3-4 ppm to native concentration,
whichever results in greater spiked concentration. Spike recovery results will be within £20%
of the expected value or +0.5 ppm, whichever is least restrictive. (Specific HCN gases will
be manufactured for this test program in the range of 50-100 ppm to provide spikes in the 5-10
ppm range, or lower. An SF, or appropriate tracer will be used to calculate the exact spike
gas dilution ratio of 10% or less;)

9) After the dynamic spike, nitrogen will be sent through the sampling system until all traces of
spike gas are removed and lines are proven below DL for target analytes;
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10)  Thenitrogen purge will be discontinued and the sampling system will be allowed to equilibrate

11)

with stack gas before starting a test run. The first two consecutive 64-scan samples of a sample
run will be used for the final native concentration. Residual results for HCN and HF will be
verified to be less than 0.2-0.3 ppm for data acceptance, or less than 5% of the measured value,
whichever is least restrictive. Calculate the standard deviation for each of the test program
target analytes for seven consecutive sample spectra from Run 1, multiplied by a factor of 3.
These data will be compared to the pre-test system nitrogen standard deviation results and also
included in the facility test report;

The SNR @ 2500 cm™, at 64 scans, and the results for single beam intensity @ 2500 cm™ will
be verified to met the >2500 and >0.9 criterium; respectively. The analyte spiking for HCN
and subsequent system nitrogen injection will be conducted after each test run. Continue
sequence until at least three valid runs per test condition are completed.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES
6.1 QA/QC PROCEDURES
The QA/QC procedures for this RTR test program are summarized in Table 6-1.

TABLE 6-1 QA/QC PROCEDURES AND REQUIREMENTS

Target
Analyte Test Method Detection Limit | QA/QC

HCN EPA Method 320 | 0.5 ppm Increase scans if needed to achieve detection limits.
Increasing to 400 from relative 64 (gives a 2.5 S/N
advantage).

HCN spiking before and after each run by adding 10% or
less spike to approximately double the native effluent
concentration, or conduct spike to add 3-4 ppm to native
concentration, whichever results in greater spiked
concentration.

Spike recovery results shall be within £20% of the expected
value or 0.5 ppm, whichever is least restrictive

5% pre-to-post run calibration transfer standard (CTS)
requirement

HF 0.2-0.3 ppm Rely on CTS (5%), HCN and tracer gas responses to validate
HF FTIR data

Cl, EPA Method 26A | ~0.07 mg/m® Duplicate Simultaneous Trains;

Collect minimum of 1 dscm for each sample train.

(~0.2 ppm) Acceptance criteria for paired samples: 10% Relative
Deviation or 0.2 ppm absolute difference, whichever is least
restrictive.

Insert dry impinger between acid and base impingers

Effluent EPA Methods 1-4 | Not Applicable | Asper M26A isokinetic testing or separately by Methods 1-
Flow Rate 3. FTIR measurements for H,O.

Wind Tunnel calibrated pitot tube having a Cp of 0.84 or
less is required for all flow measurements.

Compare preliminary velocity traverse measurements and
sample run flow rate measurements to installed certified flow
rate monitor. Investigate and resolve differences greater
than 10% of average flow rate.

o, EPA Method 3A Not Applicable | Analyte concentrations corrected @ 7% O,

Span is 10%, 15%, or 20% (for co-mingled stacks only)
Acceptance criteria are 0.2% O, difference for analyzer
calibration error, and 0.3% O, for system bias checks, and
zero and upscale drift checks.
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6.2 SAMPLE IDENTIFICATION AND CUSTODY

Sample custody procedures for this program are based on EPA recommended procedures.
Since samples will be analyzed by one or more laboratories as well as in the field, the custody
procedures emphasize careful documentation of sample collection and field analytical data and the use
of chain of custody records for samples being transported. The procedures which will be used are
discussed below.

The project manager will be responsible for ensuring that proper custody and documentation
procedures are followed for the field sampling and field analytical efforts. He will be assisted in this
effort by key sampling personnel involved in sampling recovery.

Samples will be collected, transported, and stored in clean containers which are constructed
of materials inert to the analytical matrix such as glass jars. Only containers which allow air tight seals
will be used. Amber glass jars will be employed when containers are needed to inhibit photochemical
reactions.

All sampling data, including information regarding sampling times, locations, and any specific
considerations associated with sample acquisition will be recorded on preformatted data sheets. All
samples will be given unique, identifying alphanumeric sample codes which will serve to track samples
from the field to the laboratory.

Samples will be stored for transport from the lab to the field to the lab in storage boxes
constructed in a fashion which minimizes movement and thus prevents breakage of containers. For
example, boxes used for transporting glass containers will have foam inserts with form-fitting cutouts.
Sample transport boxes will be locked except when in use. Vans containing equipment and samples
will be locked whenever they are left unattended.

A daily activity log will be maintained by the project supervisor. This will be an informal log
used to record various types of information, such as minor problems which arise, sketches of sampling
locations, names and phone numbers of plant contacts. daily activity summaries, etc.

This section provides information regarding the organization of the sampling and analytical
program. The following details the key positions and their responsibilities. Once personnel have been
assigned to these positions, their qualifications will be provided as an addendum.

The organization of the project team, including QA functions, is shown in the project
organization chart (see Figure 1.1).
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7.0 SAMPLE CUSTODY

Sample custody procedures for this program are based on EPA recommended procedures.
Since samples will be analyzed by one or more laboratories as well as in the field, the custody
procedures emphasize careful documentation of sample collection and field analytical data and the use
of chain of custody records for samples being transported. The procedures which will be used are
discussed below.

7.1 FIELD SAMPLING OPERATIONS

The project manager will be responsible for ensuring that proper custody and documentation
procedures are followed for the field sampling and field analytical efforts. He will be assisted in this
effort by key sampling personnel involved in sampling recovery.

Samples will be collected, transported, and stored in clean containers which are constructed
of materials inert to the analytical matrix such as glass jars. Only containers which allow air tight seals
will be used. Amber glass jars will be employed when containers are needed to inhibit photochemical
reactions.

All sampling data, including information regarding sampling times, locations, and any specific
considerations associated with sample acquisition will be recorded on preformatted data sheets. All
samples will be given unique, identifying alphanumeric sample codes which will serve to track samples
from the field to the laboratory.

Samples will be stored for transport from the lab to the field to the lab in storage boxes
constructed in a fashion which minimizes movement and thus prevents breakage of containers. For
example, boxes used for transporting glass containers will have foam inserts with form-fitting cutouts.
Sample transport boxes will be locked except when in use. Vans containing equipment and samples
will be locked whenever they are left unattended.

A daily activity log will be maintained by the project supervisor. This will be an informal log
used to record various types of information, such as minor problems which arise, sketches of sampling
locations, names and phone numbers of plant contacts. daily activity summaries, etc.

7.2 ANALYTICAL OPERATIONS

Analytical operations will be performed on-site in the laboratory as well as in the remote
laboratories. Samples analyzed by outside laboratories are transported with a Change of Custody form.
This form will list sample identifications, analytical parameters, sample matrices, anticipated date of
results, and other relevant information necessary to ensure the appropriate analyses are performed and
to document the progress of the samples.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Specific quality control (QC) procedures will be followed to ensure the continuous production
of useful and valid data throughout the course of this test program. The QC checks and procedures
described in this section represent an integral part of the overall sampling and analytical scheme. Strict
adherence to prescribed procedures is quite often the most applicable QC check. A discussion of both
the sampling and analytical QC checks that will be utilized during this program is presented below.

8.1 EQUIPMENT INSPECTION AND MAINTENANCE

Each item of field test equipment will be assigned a unique, permanent identification number.
An effective preventative maintenance program is necessary to ensure data quality. Each item of
equipment returning from the field will be inspected before it is returned to storage. During the course
of these inspections, items are cleaned, repaired, reconditioned, and recalibrated where necessary.

Each item of equipment transported to the field for this test program will be inspected again
before being packed to detect equipment problems which may originate during periods of storage.
This minimizes lost time on the job site due to equipment failure.

Occasional equipment failure in the field is unavoidable despite the most rigorous inspection
and maintenance procedures. For this reason, replacement equipment for all critical sampling train
components will be transported to the job site.

8.2  EQUIPMENT CALIBRATION

New items for which calibration is required will be calibrated before initial field use.
Equipment whose calibration status may change with use or time will be inspected in the field before
testing begins and again upon return form each field use. When an item of equipment is found to be
out of calibration, it will be repaired and recalibrated or retired from service. All equipment will be
periodically recalibrated in full, regardless of the outcome of these regular inspections.

Calibrations will be conducted in a manner, and at a frequency, which meets or exceeds U.S.
EPA specifications. The calibration procedures outlined in the EPA Methods will be followed. When
these methods are inapplicable, methods such as those prescribed by the American Society for Testing
Materials (ASTM) will be used.

Data obtained during calibrations will be recorded on standardized forms, which will be
checked for completeness and accuracy by the quality assurance manager. Data reduction and
subsequent calculations will be performed using computer facilities. Calculations will be checked at
least twice for accuracy. Copies of calibration forms will be included in the test or projects reports.

Emissions sampling equipment requiring calibration includes pitot tubes, pressure gauges,
thermometers, dry gas meters and barometers. The following sections elaborate on the calibration
procedures to be followed for these items of equipment.

A: Pitot Tubes. All Type S pitot tubes used, whether separate or attached to a sampling
probe, will be constructed in-house or by a third-party vendor. Each new pitot will be
calibrated in accordance with Section 10.1 of EPA Method 2. Each Type-S pitot tube,
calibrated according to these standards, will have an assigned coefficient. This
coefficient should not change as long as the pitot tube is not damaged.
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Each pitot tube will be inspected visually upon return from the field. If a cursory
inspection indicates damage or raises doubt that the pitot remains in accordance with
the EPA geometry standards, the pitot tube will be refurbished as needed and
recalibrated.

B: Differential Pressure Gauge. All meter consoles used are equipped with 10-inch
water column (W.C.) inclined-vertical manometers. Fluid manometers do not require
calibration other than leak checks. Manometers will be leak checked in the field prior
to each test series, and again upon return from the field.

C: Impinger Thermometer. Prior to the start of testing, the thermometer used to
monitor the temperature of the gas leaving the last impinger will be compared with a
mercury-in-glass thermometer which meets ASTM E-1 No. 63F specifications. The
impinger thermometer is adjusted if necessary until is agrees within 2°F of the
reference thermometer. If the thermometer is not adjustable, it is labeled with a
correction factor.

D: Dry Gas Meter Thermometer. The thermometer used to measure the temperature
of the metered gas sample will be checked prior to each field trip against an ASTM
mercury-in-glass thermometer. The dry gas meter thermometer is acceptable if the
values agree within £ 5.4°F. Thermometers not meeting this requirements will be
adjusted or labeled with a correction factor.

E: Flue Gas Temperature Sensor. All thermocouples employed for the measurement
of flue gas temperature are calibrated upon receipt. Initial calibrations will be
performed at three points (ice bath, boiling water, and hot oil). An ASTM mercury-in-
glass thermometer will be used as a reference. The thermocouple is acceptable if the
agreement is within 1.5 percent (absolute) at each of the three calibration points.

Before and after each field use, the reading from the flue gas thermocouple-
potentiometer combination will be compared with an ASTM mercury-in-glass
reference thermometer at ambient conditions. If the two agree within + 1.5 percent
(absolute), the thermocouple and potentiometer are considered to be in proper working
order.

F: Dry Gas Meter and Orifice. Two procedures will be used to calibrate the dry gas
meter and orifice simultaneously. The full calibration will be a complete laboratory
procedure used to obtain the calibration factor of the dry gas meter. Full calibrations
will be performed over a wide range of orifice settings. A simpler procedure, the post-
test calibration, will be designed to check whether the calibration factor has changed.

A dry gas meter that is calibrated annually against a spirometer or a set of calibrated
critical orifices will be used as a transfer standard. During the annual calibration,
triplicate calibration runs will be performed at seven flow rates ranging from 0.25 to
1.40 cfm.

G: Dry Gas Meter. Each metering system receives a full calibration at the time of
purchase and a post-test calibration after each field use. If the calibration factor, v,
deviates by less than five percent from the initial value, the test data are acceptable.
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Ify deviates by more than 5 percent, the meter is recalibrated and the meter coefticient
(initial or recalibrated) that yields the lowest sample volume for the test runs is used.

EPA Method 5 requires another full calibration anytime the post-test calibration check
indicates that y changed by more than 5 percent. Standard practice is to adjust and
recalibrate the dry gas meter anytime vy is found to be outside the range 0f 0.96 to 1.04.
Post-test calibrations will be performed after each field test series per EPA Method 5,
section 16.3 procedures.

Orifice. An orifice calibration factor will be calculated for each flow setting during
a full calibration. If the range of values does not vary by more than 0.20 in H,O over
a range of 0.4 to 4.0 in H,O, the arithmetic average of the values obtained during the
calibration is used.

Barometer. Each field barometer will be adjusted before each test series to agree
within + 0.1 inches of a reference aneroid barometer. The reference barometer will be
checked against the station pressure value (corrected for elevation difference) reported
by the National Weather Service.

8.3 SAMPLING QUALITY CONTROL PROCEDURES

The following pretest QC checks will be conducted:

All sampling equipment will be thoroughly checked to ensure clean and operable
components.

Equipment will be inspected for possible damage from shipment.

The oil manometer or Magnehelic gauge used to measure pressure across the Type S
pitot tube will be leveled and zeroed.

The number and location of the sampling traverse points will be checked before taking
measurements.

The temperature measurement system will be visually checked for damage and
operability by measuring the ambient temperature prior to each traverse.

In addition to the general QC procedures listed above, QC procedures specific to each sampling
method will also be incorporated into the sampling scheme. These methods and specific procedures
are discussed below.
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Az

Sampling Train QC checks. The following QC procedures will be emphasized:

Prior to Start of Tests

Keep all cleaned glassware and sample train components sealed until train
assembly.

Assemble the sampling trains in an environment free from uncontrolled dust.
Visually inspect each sampling train for proper assembly.

Perform pretest calculations to determine the proper sampling nozzle size.

Prior to Each Test Run

Visually inspect the sampling nozzle.
Visually inspect the Type S pitot tube.

Leak check each leg of the Type S pitot tube.
Leak check the entire sampling train.

During Each Test Run

Readings of temperature and differential pressure will be taken at each
transverse point.

All sampling data and calculations will be recorded on preformatted data
sheets.

All calibration data forms will be reviewed for completeness and accuracy.
Any unusual occurrences will be noted during each run on the appropriate data
form.

The project supervisor will review sampling data sheets daily during testing.
Properly maintain the roll and pitch axis of the Type S pitot tube and the
sampling nozzle.

Leak check the train before and after any move from one sampling port to
another during a run (at DEECO’s option) or if a filter change takes place.
Conduct additional leak checks if the sampling time exceeds 4 hours.
Maintain the probe, filter, and impingers at the proper temperatures.
Maintain ice in the ice bath at all times.

Make proper readings of the dry gas meter, delta P and delta H, temperature,
and pump vacuum during sampling at each traverse point.

Maintain isokinetic sampling within + 10% of 100%.

After Each Test Run

Visually inspect the sampling nozzle.
Visually inspect the Type S pitot tube.

Leak check each leg of the Type S pitot tube.
Leak check the entire sampling train.
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B: QC for Volumetric air flow rate determinations

Flue Gas Velocity. Data required to determine the flue gas velocity will be collected
using the methodology specified in EPA Method 2. Quality control procedures are as
follows.

Visually inspect the Type S pitot tube before and after sampling.

Leak check both legs of the pitot tube before and after sampling.

Check the number and location of the sampling traverse points before taking
measurements.

Flue Gas Molecular Weight. In the event that that integrated bag samples are to be
used for determination of flue gas molecular weight, EPA Method 3 will be the
sampling technique specified. Quality control will focus on the following procedures:

The sampling train will be leak checked before and after each run.
A constant sampling rate will be used in withdrawing a sample.
The sampling train will be purged prior to sample collection.

The sampling port will be properly sealed to prevent air in-leakage.

Moisture Content. The moisture content of the gas stream will be determined using
the technique specified in EPA Method 4. The following QC checks will be
performed:

The sampling train will be leak checked before and after each run.
Ice will be maintained in the ice bath throughout each run to insure an exit
temperature (after the silica gel impinger) of <67°F.

84  ANALYTICAL QUALITY CONTROL PROCEDURES

All analyses for this program will be performed using accepted laboratory procedures in
accordance with the specified analytical protocols. Adherence to prescribed QC procedures will ensure
data of consistent and measurable quality. Analytical QC will focus upon the use of control standards
to provide a measure of analytical precision and accuracy. Also, specific acceptance criteria are
defined for various analytical operations including calibrations, control standard analyses, drift checks,
blanks, etc. The following general QC procedures will be incorporated into the analytical effort:

The on-site project manager will review all analytical data and QC data on a
daily basis for completeness and acceptability.

Analytical QC data will be tabulated using the appropriate charts and forms on
a daily basis

Copies of the QC data tabulation will be submitted to the quality assurance
manager following the completion of the test program.

All hard copy raw data (i.e., chromatograms, computer printouts, etc.) will be
maintained in organized files.
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Specific analytical QC procedures for the Orsat analyzer (if used) are listed below.

The analyzer will be leveled and the fluid levels zeroed prior to use.
The analyzer will be leak checked prior to use.

The analyzer will be thoroughly purged with sample prior to use.
The analyzer will be checked by analyzing an ambient air sample.

EPA Method 26A Sample Analysis QC Checks are listed below.

Calibration curve consisting of 4 calibration levels that bracket the expected
sample range. Dilute samples as necessary to reach the calibration range;
Duplicate analysis of calibration standards, before and after sample analysis,
with duplicate injections being within 5% of their mean;

Duplicate analysis of reagent blanks, quality control samples and field samples
with duplicate injections being within 5% of their mean;

Matrix spike samples may be prepared and analyzed. Matrix spike recoveries
should be 90-110%

A field blank will be carried through the procedure and analyzed with the field
samples.

An audit sample will be analyzed for if available from two or more
independent, Approved Audit Sample Providers no less than 60 days prior to
the test effort.
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9.0 REPORTING AND DATA REDUCTION REQUIREMENTS
9.1 DATA REPORTING

The reporting units for HCN, HF, and Cl, will be in parts-per-million by volume, wet basis
(ppm, ), parts-per-million by volume, dry corrected to 7% oxygen (ppm, 4@7%0,), pounds-per-hour
(Ibs/hr), and pounds-per-ton of clinker (Ibs/ton). Additional supporting data for CO,, O,, and H,O
concentrations and volumetric flow rates (actual cubic feet-per-minute, wet,standard cubic feet-per-
minute, and dry,standard cubic feet-per-minute) will be reported. The clinker production, in short
tons-per-hour (TPH) will be reported.

Any data that is not acceptable because of technical difficulties will be indicated, and an
explanation of the technical problem will be given. All related QC and calibration data will be in the
final report.

9.2 REPORT CONTENTS

Copies of the test report will be submitted after the test series has been completed. Results
reported will include, but not be limited to emission rates and concentrations of gaseous pollutants, and
process sample determinations, any liquid stream constituents determinations, and any other type of
data requested. This report will also include a list of all personnel present during testing, summary
results, descriptions of test procedures used, a description of the source and its operation during testing,
test locations drawings, example calculations, raw field data, and equipment calibrations.

9.3 DATA REDUCTION

Care will be exercised to ensure hand recorded data is written accurately and legibly.
Additionally, the use of prepared data recording forms, conveniently formatted, is an important aid to
verify that all necessary data items are recorded. The collected field and laboratory data will be
reviewed by the analyst and the Project Manager.

The Project Manager will reduce and validate all of the sampling and analytical data that is
collected. The sampling data will include flow measurements, calibrations, etc. Each laboratory will
reduce all analytical results prior to their submission to the Project Manager. The analytical data will
be used to determine concentrations and emission rates of the compounds of interest.

Data reduction follows guidelines published in EPA Reference Methods, where applicable, and
by guideline documents where EPA Reference Methods are not available. Validated computer
programs will be used to calculate all reported values.

9.4  DATA VALIDATION

A second technical review of the data will be performed and documented by a qualified
scientist other than the one who performed the actual analyses. The second reviewer will include
evidence (e.g., check marks, recalculations, etc.) that show which data points were checked. Finally,
the second reviewer will sign and date the cover page of the data packet or the record that was
reviewed.
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In-situ measurements will be validated by demonstrated acceptable post-test leak checks and
calibration verifications according to the referenced method used.

Analysis data may be validated according to defined criteria by a secondary reviewer or by the
analyst. At a minimum and if applicable, analysis data will be validated according to the following
criteria (additional method-specific criteria or project requirements may apply):

- Sampling records complete and traceable

- All appropriate QC samples included with the analytical batch and reported with the
sample results

- Routine tuning, calibration and inspection of analytical instrumentation documented
and performed prior to analyses

- Initial and continuing calibration criteria met
- Method/reagent blanks confirm no background contamination
- Surrogate recoveries within criteria

- Qualitative sample results (e.g., retention times, mass spectra, isotopic ratios)
consistent with standard data

- Sample data within the calibrated range of the instrument

- Chromatograms or other raw data consistent with computer-generated quantitation
reports

- Accuracy of intermediate data manipulations, transcribed numbers and/or final
reported results verified

- Reference standards, instrumentation, sample identification, analysts, methodology,
and sequence of processing clearly identified and traceable in the project records

- Lostdata or corrective actions documented (e.g., loss of sample, reanalysis, redilutions,
additional cleanup steps, alternative calculations etc.)

- Data that does not meet the validation requirements flagged accordingly

- Data reported in the correct units (e.g., "ppm" should not be used without specifying
volume or mass units; "ug/g" are preferred units for data reporting)
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10.0 PLANT ENTRY AND SAFETY
10.1 SAFETY RESPONSIBILITIES

The Project Manager is responsible for ensuring compliance with plant entry, health, and safety
requirements. The Facility Contact (refer to Section 1.2) as the authority to impose or waive facility
restrictions. The Project Manager has the authority to negotiate with facility person any deviations
from the facility restrictions.

10.2 SAFETY PROGRAM

DEECO has a comprehensive health and safety program that satisfies Federal OSHA and
MSHA requirements. The basic elements include: (1) written policies and procedures, (2) routine
training of employees and supervisors, (3) medical monitoring, (4) use of personal protection
equipment, (5) hazard communication, (6) pre-mobilization meetings with Holcim personnel and
DEECO test team personnel, and (7) routine surveillance of the on-going test work.

10.3 SAFETY REQUIREMENTS

All test personnel will adhere to the following standard safety and precautionary measures as
follows:

1) Confine activities to test area only;

2) Wear hard hats at all times on-site, except inside sample recovery trailers and mobile CEM
laboratory;

3) Wear protective shoes or boots in test area:

4) Wear protective glasses or goggles at the outlet test
sites, and other areas as designated;

5) Have readily available first aid equipment and fire extinguishers.

Before or on the first day on-site, the Project Manager will fill out the Emergency Response
Procedure form and provide copies to be posted at each test site.
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