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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 process tested at the Ada facility is a semi-dry kiln, equipped with a single stage
preheater and flash calciner in front, producing portland cement. There is no inline raw mill.

The modern semi-dry technology utilizes a single stage preheater and flash calciner
arrangement in front of the kiln. This additional step helps to promote self-combustion of organics
that evolve from the raw materials. The air pollution control equipment at the Ada facility consists
of multiple control devices; inherent dry scrubbing for SO,; inline low NO, calciner, low NO, burner
and selective non-catalytic reduction (SNCR) for NO,. The selective non-catalytic reduction
(SNCR) post combustion emissions control technology reduces NO, by injecting ammonia into the
process at a properly determined location. (NOTE: The add-on SNCR control technology is
included in the design due to Holcim's corporate policy, not for regulatory compliance.) A fabric
filter baghouse controls PM emissions from the clinker cooler and alkali bypass as well as the kiln.

The emissions from the clinker cooler, alkali bypass, and kiln are co-mingled in to a common
stack.

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

The Holcim Inc. 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; HOLCIM INC.,, ADA, OK
FACILITY; KILN 3; JANUARY 8, 2024

Test Parameters Main Stack

Hydrogen Cyanide (FTIR)

parts-per-million, dry basis corrected to 7% O, 2.9
pounds-per-hour 1.69
pounds-per-ton of clinker 0.023
Hydrogen Fluoride (FTIR)

parts-per-million, dry basis corrected to 7% O, <0.08
pounds-per-hour <0.032
pounds-per-ton of clinker <0.0004
Hydrogen Fluoride (Method 26A)

parts-per-million, dry basis corrected to 7% O, <0.62
pounds-per-hour <0.266
pounds-per-ton of clinker <0.0036
Diatomic Chlorine (Method 26A)

parts-per-million, dry basis corrected to 7% O, <0.18
pounds-per-hour <0.269
pounds-per-ton of clinker <0.0036




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

Testing was performed on the Kiln 3 under one conditions on January 8, 2024.

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 Dustin Carpenter, Lee Harris,
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 - Ion 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 HOLCIM INC, ADA, OKLAHOMA
FACILITY

Location and Frequency

Test Parameter

Sampling Method

Sampling Procedure

Analysis Method

Analysis Procedure

Kiln 3 Main Stack

Volumetric Flow Rate
and cyclonic check

EPA Methods 1
and 2

Velocity and temperature
traverses

EPA Methods 1
and 2

Manometer for
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 (Cl,)
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 Holcim Ada OK facility. 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 Kiln 3 main stack under one condition and the results are
summarized in Table 2.1.



TABLE 2.1 HOLCIM INC., ADA, OK FACILITY; KILN 3 MAIN STACK HYDROGEN
CYANIDE, HYDROGEN FLUORIDE, AND DIATOMIC CHLORINE

EMISSIONS; JANUARY 8, 2024

Kiln 3 Kiln 3 Kiln 3 Kiln 3
Main Stack Main Stack Main Stack Main Stack

Test Parameter Run 1 Run 2 Run 3 Average
Time 15:21-16:27 16:44-17:50 18:05-19:11 January 8, 2024
Flow Rate (dscfim) 243,450 239,100 244,000 242,200
Oxygen 13.0% 13.0% 13.0% 13.0%
Carbon Dioxide 9.0% 9.7% 9.9% 9.5%
Moisture 24.9% 24.6% 24.9% 24.8%
Hydrogen Cyanide (FTIR)
ppmy,, at 7% O, 2.9 2.8 2.9 2.9
pounds-per-hour 1.71 1.63 1.72 1.69
pounds-per-ton of clinker 0.024 0.022 0.022 0.023
Hydrogen Fluoride (FTIR)
ppmy,, at 7% O, <0.08 <0.08 <0.08 <0.08
pounds-per-hour <0.032 <0.032 <0.032 <0.032
pounds-per-ton of clinker <0.0005 <0.0004 <0.0004 <0.0004
Hydrogen Fluoride (Method 26A)
ppmy,, at 7% O, <0.60 <0.63 <0.63 <0.62
pounds-per-hour <0.260 <0.267 <0.274 <0.266
pounds-per-ton of clinker <0.0037 <0.0035 <0.0035 <0.0036
Diatomic Chlorine (Method 26A)
ppmy,, at 7% O, <0.17 <0.19 <0.17 <0.18
pounds-per-hour <0.260 <0.282 <0.265 <0.269
pounds-per-ton of clinker <0.0037 <0.0037 <0.0034 <0.0036




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 Kiln 3 main stack at Holcim’s Ada, OK 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 Kiln 3 common stack is vertically oriented, round stack with an inside diameter of 139".
The test location is approximately 1571" downstream (11.3 diameters) of the duct breaching and
1218" (8.8 Diameters) upstream of the stack outlet. The sampling locations 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 was conducted at the Kiln 3 stack test location.

The number and location of the sampling or traverse points were determined according to the
procedures outlined in EPA Method 1. All points were at least 1.0 inches from the stack wall, per
Method 1.

A twelve (12) point sampling traverse was made using three (3) point traverses in each of 4
sampling ports) at the stack. Each traverse were made at each sampling location using a type-S pitot
tube in accordance with EPA Methods 2 procedures. 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 Kiln 3 main stack is provided in Figure 3.1.



/— 139" ID

Traverse Points
4 Half-Axes
3 points/axis

12 total points

Section K-K

Figure 3.1 Schematic of the Kiln 3 Stack Sampling Location



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, using oxygen 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 was
obtained using the same 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
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 proceeding.

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 was 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.

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

11



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.

12



TABLE 3.1 PAIRED METHOD 26A SAMPLING TRAIN DIATOMIC CHLORINE
CONCENTRATION COMPARISON RESULTS FOR THE KILN 3 MAIN
STACK; JANUARY 8, 2024

Train A Train B
Diatomic Chlorine Diatomic Chlorine Absolute
Concentration Concentration Difference
Run Time (ppm,dry) (ppm,dry) (ppm,dry)
Run 1 15:21-16:27 <0.09 <0.10 0.01
Run 2 16:44-17:50 <0.11 <0.11 0.00
Run 3 18:05-19:11 <0.10 <0.10 0.00

13



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

14



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)

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 achieved, all measurement components were 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 were 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 recoveryresults were within £20% of the expected value. An SF, tracer
was used to calculate the exact spike gas dilution ratio of 10% or less;

15



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 (CC768222; 49.9 ppm HCN/5.0 ppm SF6)

SPC__ 006995.LAB 49.49 4.88

SPC__ 006996.LAB 49.58 4.87

SPC__ 006997.LAB 49.45 4.86

Averages 49.50 4.87

Residuals for Post HCN analyte spike native scans

SPC _007092.LAB

Concentration 0.98 -0.12

MDC3 0.16 0.40

MDC3% NA NA

SPC _007093.LAB

Concentration 1.33 -0.16

MDC3 0.13 0.39

MDC3% NA NA

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

SPC 007306.LAB 6836.5 1.32
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7)

8)

9)

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

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 3 MAIN STACK; JANUARY 8, 2024

Average Native Spike plus Average Hydrogen
Hydrogen Cyanide Hydrogen Cyanide Cyanide
Concentration Native Concentration Spike CTS
Run Time (ppm,wet) (ppm,wet) Recovery Error
Pre Run 1 15:02-15:15 1.08 3.99 99.1% -1.3%
Post Run 1 16:20-16:34 1.41 4.11 96.5%
Post Run 2 17:43-17:56 1.09 3.92 94.1%
Post Run 3 19:03-19:15 1.22 4.29 102.9% -1.8%
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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 (DQQO'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 is 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 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 DEECQO'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: Holcim; Ada OK
Source: Kiln 3 Main Stack
Job ID: 24-3326

Train Type: EPA Method 26A

Initial Meter Volume, ft3

Final Meter Volume, ft3

Intra-Port Volume and/or Leak Check Correction, ft 3
Total Sample Volume, cf

DGM Calibration Factor

Average DGM Temp, F

Average DGM delta H, "H20

Barometric Pressure, "Hg

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

Average Stack Temp, F

Stack Static (Gauge) Pressure, "H20
Stack Gas Actual 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, acmm
Stack Gas Flow Rate, dscfm
Stack Gas Flow Rate, dscmm

1A
01/08/24
1521-1627

436.416
483.688
0.000
47.272
0.973
58.9
1.67
28.15

44.198
1.252

90.099
2.551

13.0
9.0
78.0
171.2
320.0
25.5
29.96
26.91

293.9
-0.25
28.13
1.075

0.85
77.96

0.250
60
94.2

139in. ID
105.38
492,900
13,957
241,800
6,847

1B
01/08/24

2A
01/08/24

2B
01/08/24

1521-1627 1644-1750 1644-1750

618.448
664.783
0.000
46.335
0.967
415
1.96
28.15

44.582
1.262

89.441
2.533

13.0
9.0
78.0
171.2
303.8
24.3
29.96
27.05

293.9
-0.25
28.13
1.075

0.85
77.76

0.250
60
93.8

139in. ID
105.38
491,700
13,923
245,100
6,940

484.263
530.969
0.000
46.706
0.973
68.8
1.62
28.15

42.846
1.213

87.426
2.476

13.0
9.7
77.3
175.5
301.6
24.9
30.07
27.07

300.7
-0.25
28.13
1.059

0.85
76.91

0.250
60
92.7

139in. ID
105.38
486,300
13,771
238,300
6,748

665.311
711.549
0.000
46.238
0.967
47.9
1.91
28.15

43.923
1.244

88.913
2.518

13.0
9.7
77.3
175.5
298.9
24.3
30.07
2714

300.7
-0.25
28.13
1.059

0.85
76.82

0.250
60
94.4

139in. ID
105.38
485,700
13,754
239,900
6,793

3A
01/08/24
1805-1911

531.261
578.636
0.000
47.375
0.973
79.8
1.69
28.15

42.581
1.206

87.505
2.478

13.0
9.9
771
176.8
308.4
25.5
30.10
27.02

300.0
-0.25
28.13
1.084

0.85
78.77

0.250
60
90.6

139in. ID
105.38
498,000
14,102
242,400
6,864

3B
01/08/24
1805-1911

711.853
759.327
0.000
47.474
0.967
47.2
2.00
28.15

45.169
1.279

91.352
2.587

13.0
9.9
771
176.8
306.7
24.3
30.10
27.16

300.0
-0.25
28.13
1.084

0.85
78.56

0.250
60
94.8

139in. ID
105.38
496,700
14,065
245,600
6,955

Average

46.900
0.970
57.4
1.81
28.15

43.883
1.243

89.123
2.524

13.0
9.5
77.5
174.5
304.7
24.8
30.05
27.06

298.2
-0.25
28.13
1.073

0.85
77.80

60
93.4

105.38
491,900
13,929
242,200
6,858



Company: Holcim; Ada OK

Source: Kiln 3 Main Stack

Job ID:  24-3326

Train Type: EPA Method 26A NOTE: Average INCLUDES Non-detect runs’ results

“ND()" denotes values below detection limits

1A 1B 2A 2B 3A 3B
01/08/24 01/08/24 01/08/24 01/08/24 01/08/24 01/08/24
1521-1627 1521-1627 1644-1750 1644-1750 1805-1911 1805-1911 Average
Hydrogen Fluoride Catch Wt, mg ND( 0.348 ) ND( 0.367 ) ND( 0.365 ) ND( 0.365 ) ND( 0.361 ) ND( 0.383 ) ND( 0.365
Conc., mg/dscm ND( 0.278 ) ND( 0.291 ) ND( 0.301 ) ND( 0.293 ) ND( 0.299 ) ND( 0.299 ) ND( 0.294
Conc., mg/dscm @ 7% 02 ND( 0.489 ) ND( 0.512 ) ND( 0.529 ) ND( 0.516 ) ND( 0.527 ) ND( 0.527 ) ND( 0.517
Conc., mg/dscm @ 12% CO2 ND( 0.371 ) ND( 0.388 ) ND( 0.372 ) ND( 0.363 ) ND( 0.363 ) ND( 0.363 ) ND( 0.370
Conc., ppmvd ND( 0.334 ) ND( 0.350 ) ND( 0.362 ) ND( 0.353 ) ND( 0.360 ) ND( 0.360 ) ND( 0.353
Conc., ppmvd @ 7% 02 ND( 0.588 ) ND( 0.615 ) ND( 0.637 ) ND( 0.621 ) ND( 0.633 ) ND( 0.634 ) ND( 0.621
Conc., ppmvd @ 12% CO2 ND( 0.446 ) ND( 0.466 ) ND( 0.448 ) ND( 0.436 ) ND( 0.436 ) ND( 0.436 ) ND( 0.445
Emission Rate, Ib/hr ND( 0.252 ) ND( 0.267 ) ND( 0.269 ) ND( 0.264 ) ND( 0.272 ) ND( 0.275 ) ND( 0.266
Clinker Rates (mtph and Ibs/ton) 64.20 ND( 0.0037 ) 68.40 ND( 0.0035 ) 70.10 ND( 0.0035 ) ND( 0.0036
Chlorine Catch Wt, mg ND( 0.335 ) ND( 0.381 ) ND( 0.384 ) ND( 0.388 ) ND( 0.359 ) ND( 0.362 ) ND( 0.368
Conc., mg/dscm ND( 0.268 ) ND( 0.302 ) ND( 0.317 ) ND( 0.312 ) ND( 0.298 ) ND( 0.283 ) ND( 0.296
Conc., mg/dscm @ 7% 02 ND( 0.471 ) ND( 0.531 ) ND( 0.557 ) ND( 0.549 ) ND( 0.524 ) ND( 0.498 ) ND( 0.522
Conc., mg/dscm @ 12% CO2 ND( 0.357 ) ND( 0.403 ) ND( 0.392 ) ND( 0.386 ) ND( 0.361 ) ND( 0.343 ) ND( 0.373
Conc., ppmvd ND( 0.091 ) ND( 0.102 ) ND( 0.107 ) ND( 0.106 ) ND( 0.101 ) ND( 0.096 ) ND( 0.101
Absolute Difference, ppmvd (<0.2 required) 0.01 0.00 0.00
Conc., ppmvd @ 7% 02 ND( 0.160 ) ND( 0.180 ) ND( 0.189 ) ND( 0.186 ) ND( 0.178 ) ND( 0.169 ) ND( 0.177
Conc., ppmvd @ 12% CO2 ND( 0.121 ) ND( 0.137 ) ND( 0.133 ) ND( 0.131 ) ND( 0.122 ) ND( 0.116 ) ND( 0.127
Emission Rate, Ib/hr ND( 0.242 ) ND( 0.277 ) ND( 0.283 ) ND( 0.280 ) ND( 0.270 ) ND( 0.260 ) ND( 0.269
Clinker Rates (mtph and Ibs/ton) 64.20 ND( 0.0037 ) 68.40 ND(  0.0037 ) 70.10 ND( 0.0034 ) ND( 0.0036



Holcim; Ada OK
Kitn 3 Main Stack

Run 1

Spectrum Date Time HCN PCA 1915 R1 191¢ HF ppm {10} 191C SF6 (10} 181C  Ethylene (100,3000) 191C H20% (40} 191G CO2% (40) 1910
SPC__007098.LAB  (1/0B/24 15:21:30.639 1.210 -0.192 0.004 0.858 24740 §.499
SPC__007085.LAB  01/08/24 15:22:34.171 1.441 -0.157 0.005 0.773 24,305 6.708
SPC__00710C.LAB  01/08/24 15:23:38.038 0.843 -0.189 0.001 0.923 24.791 6.293
SPC__00T10M.LAB  01/08/24 15:24:41.937 0858 -0.184 -0.002 0.849 24.981 6.503
SPC__QOTI02.LAB  01/08/24 15:25:45.840 1.434 -0.189 0.003 0.807 24.605 6.619
SPC__O0TI103.LAB  01/08/24 15:26:49.785 0.997 -0.198 0.002 0.851 24 462 6.417
SPC__DO7104.LAB  01/08/24 15:27:53.674 1.081 -0.198 0.003 0.830 24.793 5.267
SPC__007105.LAB  01/08/24 15:28:57.611 0.97¢ -0.168 0.005 0.788 24.585 6.464
SPC__DO7T106.LAB  01/08/24 15:30:01.475 0.94¢ -0.186 0.002 0812 24.61% 8.322
SPC__007107.LAB  01/08/24 15:31:05.400 0.944 -0.185 0.003 0917 24.803 6.355
SPC__00TH08.1AB  01/08/24 15:32:09.250 1.413 -0.178 0.091 0.846 24.685 6.683
SPC__007109.LAB  01/08/24 15:33:13.127 1.464 -0.169 G.005 0.908 24.768 6.534
SPC__007110.LAB  01/08/24 15:34:17.031 2.161 -0.194 -0.01¢ 17.682 25.369 6.885
SPC__007111.LAB  01/08/24 15:35:20.937 1.386 -0.195 0.002 1.058 24.785 6.544
SPC__007112LAB  01/08/24 15:36:24.942 0.944 -0.214 0.002 0.914 24623 6.428
SPC_ 007113.LAB  01/08/24 15:37:28.766 1.168 -0.204 0.001 1.028 24997 6.570
SPC__007114.LAB  01/08/24 15:38:32.7286 1.008 -0.200 0,001 1.040 25437 6.803
SPC__007T1M15LAB  01/08/24 15:39:36.515 1.166 -0.161 -0.002 1.110 24.189 8.772
SPC__007116.LAB  01/08/24 15:40:40.555 1.072 -0.176 -0.002 1.075 26.378 6.322
SPC_0071{7.LAB  D1/08/24 15:41:44.324 0.632 -0.176 -0.001 0.948 25.831 £6.502
SPC__007118.LAB  01/08/24 15:42:48.272 1.247 -(.179 -0.003 1.080 25.389 6.795
SPC__007119.LAB  01/08/24 15:43:52.140 1.207 -(.198 0.005 0940 25.263 7.870
SPC__007120.LAB  01/08/24 15:44:56.278 1.287 -(3.192 0.000 0.988 24,965 7.315
SPC__007121.LAB  01/08/24 15:45:59.924 1.236 -0.216 0.001 0.950 24.96% £.883
SPC__007122.LAB  01/08/24 15:47:03.870 1.448 -0.18% G.005 1.002 24.989 6.854
SPC__007123.LAB  01/08/24 15:48:08.019 1.215 -0.205 0.002 0.934 24.925 §.813
SPC__007124.LAB  01/08/24 15:49:11.761 4.161 -0.212 G.003 0.951 25.195 6.599
SPC__007125.LAB  01/08/24 15:50:15.551 1.068 -0.174 -0.603 1.08¢ 24.788 6.860
SPC__007126.LAB  01/08/24 15:51:19.840 1.986 -0.180 -0.0C1 0.804 24.823 6.730
SPC__DO7127.LAB  (1/08/24 15:52:23.304 1.002 -0.206 0.001 0.949 24909 6.726
SPC__D0T1281AB  (1/08/24 15:53:27.208 0.949 -0.167 0.000 1.102 25.047 B.652
SPC__00T120.LAB  01/08/24 15:54:31.113 1.228 -0.190 0.002 0.934 24,938 6.798
SPC__00T130.LAB  01/08/24 15:55:35.152 1.645 -0.188 0.003 1.042 25.054 6.781
SPC__DOT131.LAB  01/08/24 15:56:38.906 1.116 -0.200 0.003 1.021 25.402 6.567
SPC__007132.LA8 01/08/24 15:57:43.195 1.014 -0.180 -0.001 1.158 24.431 6.831
SPC__007133.LAB  01/08/24 15:58:46.822 1.589 -0.189 0.002 0.894 24.828 6.685
SPC__0C7134.LAB  01/08/24 15:59:50.64¢ 1.756 0.212 0.603 ¢.911 25.005 8.581
SPC__007135.LAB  01/08/24 16:00:54.509 1.329 -0.203 0.002 C.860 24.754 6.502
SPC__007136.LAB  G1/08/24 16:01:58.510 1.640 -0.180 0.003 0.797 24,629 6.591
SPC__007137.LAB  01/08/24 16:03:02.346 1.823 -0.174 0.003 0.863 25.008 6.683
SPC__007138.LAB  01/08/24 16:04:06.208 1.155 -0.188 0.002 0.882 24.933 6.679
SPC__007139.LA8 010824 16:05:10.106 1.539 -0.193 0.003 0.991 24.829 6828
SPC__007140.LA8 01/08/24 16:06:14.010 1.136 -0.188 0.002 1069 25.057 6.745
SPC__00T141.LAB  01/G8/24 16:07:17.995 1.658 -0.191 0.000 0.985 24.975 6.714
SPC__007142.LAB  01/08/24 16:08:22.188 1.098 -0.177 0.003 1.026 25.166 6.788
SPC__007143.LAB  01/08/24 16:09:25.794 1.618 ’ -0.203 0.003 0.944 28277 6.829
SPC__007144.LAB  01/08/24 16:10;29.993 1.344 -0.148 0.002 0.840 25148 6.861
SPC__007145LAB  01/08/24 16:11;33.546 0.907 -0.165 -0.003 1.014 24.859 6.871
SPC__007146.LAB  01/08/24 16:12:37.357 1.370 -0.194 0.c03 0.850 25.280 7.021
SPC__007147.LAB  01/08/24 16:13:41.302 1.237 -0.182 -0.001 1.097 24 975 7.008
SPC__007148 AR 01/08/24 16:14:45.549 (0.985 -0.185 0.002 1.040 258507 T.047
SPC__007145LAB  01/08/24 16:15:49.218 0.834 -0.165 -0.001 1.132 25097 7.063
SPC__007150.LAB  (01/08/24 16:16:53.003 1.088 -0.160 -0.001 1.148 24.830 7.218
SPC__0071511AB  (1/08/24 16:17:57.170 1.527 -0.183 0.003 1.014 25.406 7021
SPC__007152.LA8  01/08/24 16:19:00.795 1.169 01714 -0.005 1.164 25.224 7127
SPC__007153.LA8  01/08/24 16:20:04.697 1.476 -0.183 0.002 0.974 25112 7.136
SPC__007154.0A8 01/08/24 16:21:08.598 1.027 -0.181 ~0.004 1.125 25.035 7.029
Run1 {actual) 1.252 < 0.032 0.001 1.260 24.980 6.749
Oxygen 13.0% (ppm,dry @7% O2) 2.933 < 0.075 0.003 2.951 249 M26A Moisture
DSCFM 243,450 {ibsihr) 1.707 < ¢.032 0.008 1.783

Clinker {mtons/hr} 64.2 {ibsiton clinker) 0.024 < 0.6005



Holeim; Ada OK
Kiir: 3 Main Stack

Run 2

Spectrum Date Time HCN PCA 191¢c Rt 191¢ HF ppm (10} 191C  SF6 (10)191C  Ethylene (100,3000) 191C  H20% (40) 191C  COQ2% {40) 191C
SPC__007176.LAB  01/08/24 16:45:25.334 1.653 -0.183 0.002 1.088 25.021 7.095
SPC__007177LAB  01/08/24 16:46:29.184 1.556 -G.92 0.001 1.125 25.142 7.254
SPC__007T1T8.LAB  01/08/24 16:47:33.464 1.192 -0.150 -0.003 1.272 24 965 7130
SPC__007179.LA8  01/08/24 16:48:36.984 1.1G6 0171 -0.002 1.234 24.809 7.547
SPC__007180.LAB  (1/08/24 16:49:40.878 .88 -0.188 .001 1.023 25.024 7.386
SPC__007181.LA8  01/08/24 18:50:44.777 1.238 -0.179 0.003 1.104 24951 7.209
SPC__007182.LAB  01/08/24 16:51:48.759 1.200 -0.174 0.003 1.042 24.968 7.142
SPC__007183.LAB  01/08/24 16:52:52.616 1.208 -0.183 0.002 1.097 25117 6.997
SPC__007184.LAB  01/08/24 16:53:58.577 0.724 -0.146 -0.002 1.180 24585 7.051
SPC__007185.LAB  01/08/24 16:55:00.377 1.064 -0.189 -0.001 0.893 24.913 7.179
SPC__007186.LAB  01/08/24 16:56:04.277 1.047 -0.185 -0.001 £.935 25.088 7.237
SPC__007187.LAB  01/08/24 16:57:08.31% 1.226 -0.178 -0.000 {.889 24.831 7.325
SPC__007188.LAE  01/08/24 16:58:12.121 1.302 -0.184 {.002 1.020 25.118 T4
SPC__007186.LAB  01/08/24 16:59:16.016 1.224 -0.191 0.002 0.973 24.943 7.251
SPC__007190.LAB  01/08/24 17:00:19.917 1.327 -0.178 0.002 1.023 25.023 7.231
SPC__007191.LAB  01/08/24 17:01:23.812 1.377 -0.182 0.002 1.028 25.205 7.368
SPC__007192.LAB  01/08/24 17:02:28.051 1.420 -0.148 -0.005 1.290 24.343 7.516
SPC__CO7193.LAB  01/08/24 17:03:31.568 1.087 -0.181 -0.004 1.365 24.716 7.451
SPC__O0T154.LAB  01/08/24 17.04:35.473 0.980 -0.195 0.000 1.169 25071 7.290
SPC__00T195.LAB  01/08/24 17:05:38.641 0.926 -0177 0.002 1.094 25.053 7.285
SPC__007196.LAB  01/08/24 17:06:43.262 1.254 -0.199 0.002 1.026 24.882 7.479
SPC__007197.LAB  01/08/24 17:07:47.207 1.461 -0.185 -0.001 0.958 24.875 7.080
SPC__007198.LAB  01/08/24 17:08:51.056 1.415 -0.191 0.001% 0.932 24,593 YA
SPC__QOT18GLAB  01/08/24 17:09:55.042 1.489 -0.174 0.004 0,892 24,945 7.075
SPC__007200.LAB  01/08/24 17:10:59.253 1.149 -0.182 0.001 0.926 24.689 7.293
SPC__007201.LAB  01/08/24 17:12:02.798 1.687 -0.202 0.002 0.925 24,522 7.220
SPC__007202LAB  01/08/24 17:13:06.781 1.425 -0.198 0.002 0.953 24.734 7.183
SPC__007203.LAB  01/08/24 17:14:10.558 1.223 -0.163 0.002 0.995 24.760 7.327
SPC__007204.LA8  01/08/24 17:15:14.448 1.408 -0.187 0.006 1.003 24.978 7.241
SPC__007205.LAB  01/08/24 17:16:18.345 1.293 -0.166 0.000 0.976 24,924 7.298
SPC__007206.LAB  Q1/08/24 17:17:22.256 1.316 -0.177 0.000 1.035 24,800 7.446
SPC__007207.LAB  G1/08/24 17:18:26.135 1.227 -0.199 G001 1.048 25.080 7.296
SPC__007208.LAB  G1/08/24 17:19:30.087 1.022 -0.203 -0.001 0.995 24984 7.365
SPC__007209.LA8  01/08/24 17:20:33.978 1.087 -0.188 -0.0C1 1.128 24 877 7.415
SPC__007210.LAB  (1/08/24 17:21:37.833 1.050 -0.203 -0.000 1.082 25.108 7.387
SPC__007211.LAB  01/08/24 17:22:41.727 0.544 -0.200 0.001 1.128 24,988 7.472
SPC_007212.LAB  01/08/24 17:23:46.008 1.291 -0.217 0.000 1.142 24932 7.376
SPC__007213.LAB  01/08/24 17:24:49.875 0.973 -C.194 0.002 1.018 25388 7.216
SPC__007214.LAB  01/08/24 17:25:53.415 1.368 -0.150 -0.001 1.208 24.219 7.508
SPC__007215.1LAB  01/08/24 17:26:57.324 1.015 -0.200 0.001 0.994 24.669 7.333
SPC_ QOT216.LAB  04/08/24 17:28:01.211 1.458 -0.191 0.002 0.940 24.971 7.233
SPC__007217.LAB  01/08/24 17:20:05.228 1.488 -0.201 0.001 0.984 24.950 7.259
SPC__007218LAB  01/08/24 17:30:09.053 1.344 -0.199 0.001 1.008 24.980 7319
SPC__007219.LAB  G1/08/24 17:31:12.902 1.164 -0.198 0.000 1.048 24.639 7.508
SPC__007220LAB  01/08/24 17:32:17.151 1.302 -0.194 0.0014 1104 25.181 7.285
SPG__007221.LAB  01/08/24 17:33:20.811 1.063 -0.167 -0.002 1.258 24.430 7.529
SPC__007222LAB  C1/0B/24 17:34:24.639 1.458 -0.202 -0.600 1.184 25.182 7.253
SPC_007223.LAB  01/08/24 17:35:28.611 1.035 -0.168 -0.003 1.258 24.396 7.365
SPC__0D07224.LAB  01/08/24 17:36:32.396 1.307 -0.190 0.002 1.021 24928 7.303
SPC__0072251AB  01/08/24 17:37:36.352 0.795 -0.189 -0.001 0.914 24.875 7.292
SPC__007226.LAB  01/08/24 17:38:40.187 1.442 -0.208 -0.000 1.049 24.898 7.351
SPC__007227LAB  01/08/24 17:39:44.090 0.862 -0.198 0.002 £.973 24.913 7.189
SPC__007228.LAB  01/08/24 17:40:45.030 1.344 -0.188 -0.000 1.017 24.667 7.4G3
SPC__007229.LAB  01/08/24 17:41:51.883 1.304 -0.242 0.002 1.020 24.837 7.246
8PC__0072301LAB  01/08/24 17:.42:56.171 1.123 -0.209 -0.001 1.052 24,948 7.283
SPC__007231.LAB  D1/08/24 17:43:59.725 1.190 -0.186 -0.002 1.034 24.724 7.397
Run 2 {actuat) 1.218 < 0.032 0.000 +.055 24.878 7.288
Oxygen 13.0%  [ppm,dry @7% 02) 2.842 < 0.075 0.001 2.461 24.6 M26A Moisture
DSCFM 239,100 {lbs/hr) 1625 < 0.032 0.003 1.461

Clinker [mtons/hr) 8.4 {Ibs/ton clinker) 0.022 < 0.0004



Holcim; Ada OK
Kiin 3 Main Stack

Run 3

Spectrum Date Time HCN PCA 181¢c R1 181c HF ppm (103 191C  SF6(10)191C  Ethylene {100,3000) 191C H20% {40) 191C CC2% {40} 181C
8PC__007251LAB  01/08/24 18:05:56.004 1.203 -0.202 0.002 1.066 24.875 7.298
SPC__007252LAB  01/08/24 18:07:00.023 1.415 -0.212 0.001 0.988 24.720 7.427
SPC__007263.LAB  01/08/24 18:08:03.941 1.331 -0.204 0.001 0.923 24.990 7.199
SPC__007254.LAB  01/08/24 18:09:08.029 1.732 -0.207 -0.000 1.101 24.642 7.470
SPC__007255.LAB  01/08/24 18:10:11.728 1.478 -0.216 -0.000 1.015 24,613 7.313
SPC_O07256.LAB  01/08/24 18:11:15.626 1.080 -0.216 0.002 1.015 24.923 7.355
SPC__007257.LAB  01/08/24 18:12:19.486 1.410 -0.217 0.001 1.051 24.952 7411
SPC__0C7258.LAB  01/08/24 18:13:23.431 1.366 -0.200 0.001 1.051 24.696 7.419
SPC__007259.LAB  01/08/24 18:14:27.279 1.369 -0.192 0.001 1.063 24.550 7.369
SPC__Q07260.LAB  01/08/24 18:15:31.179 1.630 -0.193 ©.001 C.987 24.494 7.195
SPC__007261.LAB  01/08/24 18:16:35.118 1.324 -0.197 0.001 1.051 24723 717
SPC__007262.LAB  01/D8/24 15:17:39.005 1.072 -0.203 c.om 0.972 24.583 7.217
SPC _007263.LAB  01/08/24 18:15:42.875 1.276 -G.187 0.00¢ 1.040 24.889 7.233
SPC__007264.LAB  01/08/24 18:19:46.769 1.522 -0.192 0.002 0.923 24.488 7.276
SPC__007265.LAB  01/08/24 18:20:50.697 1.252 -0.192 0.001 0.962 24.880 7.2698
SPC__007286.LAB  01/08/24 18:21:54.614 1.460 -0.197 0.001 0.976 24.769 7.313
SPC__007267.1AB  01/08/24 18:22:58.855 1.088 -0.212 0.002 0.964 24776 7.233
SPC__007268.LAB  01/08/24 18:24:02.612 1.150 -0.198 0.005 0.972 24768 7.332
SPC__007269.LAB  01/08/24 18:25:06.360 1.228 -0.247 -0.000 0.960 24.931 7.426
SPC__007270.LAB  01/08/24 18:26:10.187 1.487 -0.199 0.004 0.984 24.740 7316
SPC__007271.LAB  01/08/24 18:27:14.061 1.383 -0.193 0.002 1.037 24.989 7.306
SPC__007272.LAB  01/08/24 18:25:18.094 1.452 -0.196 £.001 0.949 24775 7.585
SPC__007273LAB  01/08/24 18:29:22.141 1.280 -0.205 0.002 1.007 24,766 7408
SPL__007274.LAB  01/08/24 18:30:25.753 1.300 -0.192 G.001 1.027 24.973 7.368
SPC__007275.LAB  01/08/24 18:31:30.012 1.006 -6.206 0.004 1.081 25.021 7.438
SPC__007276.LAB  01/08/24 18:32:33.671 1.321 -0.183 0.002 1.065 25.104 7.500
SPC_007277.LAB  O1/08/24 18:33:37.451 1.356 -0.198 0.002 1.147 25209 7.433
SPC__007278.LAB  01/08/24 18:34:41.719 1.462 -0.207 0.003 1.014 24.826 7.458
SPC__007279.LA8  01/08/24 18:35:45.248 1414 -0.154 -0.001 1.231 24756 7.285
SPC__CC7280.LARB  01/08/24 18:36:49.157 1.355 -0.203 0.001 1.048 25,206 7.376
SPC__007281.LAB  01/08/24 18:37:53.04¢ 1.193 -0.162 -0.004 1.280 24.73¢ 7.561
SPC__007282.LAB  01/08/24 18:38:56.845 1.359 0207 0.001 1.015 24.802 7.438
SPC__007283.LAB  01/08/24 18:40:01.127 1.306 -0.219 €.000 1.076 25.036 7.418
SPC__007284.LAB  (1/08/24 18:41:06.114 1.220 -0.173 -0.001 1.236 24.602 7.313
SPC__007285.LA8  C1/08/24 18:42:08.675 1.508 -0.199 0.001 (.988 25.058 7.532
SPC__007286.LAS  01/08/24 18:43:12.881 1.184 -0.204 0.002 1.073 25.397 7.446
SPC__007287.LAB  01/08/24 18:44:16.826 0.553 -G.148 -0.001 1.177 24.519 7.486
SPC__007288.LAB  01/08/24 18:45:20.490 1.353 -0.203 0.001 1.036 25.322 7.417
SPC__00T289.LAB  01/08/24 18:46:24.236 0.770 -0.159 -0.003 1.139 24.571 7.626
SPC__007290.LAB  01/08/24 18:47:28.511 1.058 -0.189 -0.000 1.102 25351 7.381
SPC__007291.LAB  01/08/24 18:48:32.076 1.286 -0.202 -0.000 1.093 25.021 7.723
SPC__007282.LAB  01/08/24 18:49:36.270 0.869 -0.203 0.002 1.136 25.082 7.406
SPC_ 007293 LAB 010824 18:50:39.835 1.243 -0.204 0.001 1.061 25.327 7.404
SPC__ 007284 LAB  Q1/08/24 18:51:43.720 1.057 -0.180 -0.005 1.294 24.332 7.704
SPC__007295.LAB  01/08/24 18:52:47.628 1.320 -0.195 0.004 1.132 25.430 7.264
SPC__007296.LAB  01/08/24 18:53:51.571 1.174 -0.166 C.000 0.996 25.125 7.607
SPC__007297LAB  01/08/24 18:54:55.572 1.062 -0.178 0.002 1.114 25270 7.537
SPC__007298.LA8  C1/A08/24 18:55:59.318 0.883 -0.210 0.004 1.171 25.092 7.419
SPC__007200LAB  O1/08/24 18:57:03.465 1.092 -0.205 -0.003 1.010 25.104 7.338
SPC__007300.LAB  01/08/24 18:56:07.149 1.474 -0.204 0.002 0.988 24.923 7.339
SPC__007301.LAB  01/08/24 18:59:11.011 0.941 -0.214 -0.001 1.018 25.028 7.209
SPC__007302.LAB  01/08/24 19:00:15.200 0.954 -0.214 -0.0c0 0.936 24.651 7.383
SPC__007303.LAB  01/08/24 19:01:18.805 1.535 -0.208 0.002 0.963 24.953 7.308
SPC__007304.LAB  01/08/24 19:02:22.750 1.608 -0.181 -G.001 0.973 24.654 7.428
SPC__007305.LAB  01/08/24 19:03:26.718 1.0865 -0.204 0.002 1.066 24 990 7.303
SPC__007306 LAB  01/08/24 19:04:30.648 1.070 -G.206 0.c02 1.641 25.027 7.628
Run 3 {actual} +1.255 < £.032 0.001 1.850 24.895 7.385
Oxygen 13.0%  (ppmdry @7% 02} 2.940 < 0.075 0.002 2.459 249 M26A Moisture
DSCFM 244,000 {ibs/hr) 1.716 < 8.032 0.006 1.489

Clinker (mtons/hr) 70.1 {ibsiton clinker) 0.022 < 0.0004



Appendix B

Field Data
and
CEM/FTIR Data



EPA Method 1
Traverse Point Location for Circular Ducts

Plant Holcim

City Ada State OK
Location Kiln 3 Main Stack

Stack 1D (inches) 139

Nipple Length 7

Nearest Upstream Disturbance (Bend, ID FAN, etc)

Distance (inches} 1570.8|Type of Disturbance | Breeching
Nearest Downstream Disturbance (Bend, or Stack Outlet) Updtream
Distance (inches) 1218|Type of Disturbance  |Outlet T
Diection
Sampler |SCS Date | 04/19117
(Mark with an "x)
Particulate Traverse? X Yes No
Number of Traverse Points Required 6

Example For
Syntax

.

Downatream

A Port Level

See Report Text

For Figure of Location

Stack Schematic (Craw by hand after printing}

| Traverse Fraction of Stack Diameter Frac. Nipple Traverse Point
Point Stack ID x Length Distance
Number Internal Diam. Inches) Stack ID Inches) Jrom outside Nipple

1 0.044 139 6.12 7 13 1/8 in.

0.146 139 20.29 7 27 114 in.

0.296 139 <i 41.14 7 48 1/8 in.

0.704 —g 139 97.86 7 104 7/8 in,

0.854 139 118.71 7 125 3/4 in.

0.956 <§ 139 132.88 7 139 7/8 in.

]




Cyclonic Flow Check Data Sheet

RUNNUMBER:

s HPEANTAND CITY: DATE: AMPEING LOCATION 2 8E
Nelovn, A/yh\. (0= 5/4\{\/2-‘{ K 3 Mad, 7f:(/rl/~

EPA Method 2 Data

Ui | i |l 294 | 3
2 1229y 2.
3 Ly 2 S & 9
B Ly 244 |
2 (S zes | Z
7 .0 295 /
< i 47290 |5
2 nl 295 | 7
3 o | 240 Z
7 (7 294 | &
2 )0 120 | 7
2 Lol 79 )
Pitot Leak Check e
Averages

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

& 14

Plant Hﬂéfm . %d G p K Sample Date [/
Sample Location > e Recovery Date_{./ 24
Run No. ADA -M26A- / /& Recoveredby LD
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 G
50 ml 100 ml 100 ml Optional 100 ml 100 mi Silica gel
0.IN H,S0, /(ﬁN H,S0, | 0.INH,S0, | Knockout | 0.INNaOH | ¢.IN NaOH
{knockout) /|  (tipped) {tipped) {(untipped} {untipped) {untipped) (untipped) ‘
Final weight 4[% ?’ ﬁd ‘? 535-2—— ?[5’-0 7'4'}" < 77‘% 9/ g
Initial weight / 7 ?‘Z, ?"?2-?— 5?8;?— ?‘;5?‘ ?‘f"h D Wﬂ 6 g
Net weight / L ’b 1‘\.7- { 04‘ .,7"‘ 770. 5 / 'f,,«’? ;,,7\ 13 «Z—:E_

O lece

Description of impinger water

% spent

Total moisture =

RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse
container no. Wi -M26A-H2804- f A4

NaOH Impingers contents, and water rinse
container no. -M26A-NaOH "ﬂ [gj

Samples stored and locked

25
B/ W sil gel color
}ﬁ-&.é grams

Liquid level 5 f j
marked/sealed
Liquid level 3% S /

marked/sealed

ZI7T g

Remarks _ /e ese [ Joo da_‘
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EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

Plant MA’D {&"‘:;\J ) ﬂ‘f{a [QK Sample Date f / % /%4
Sample Location 4 " Recovery Date L 124
Run No. AD A -M26A- 1 Recoveredby 4/ S
Filter Number(s) 7 Not Applicable -
MOISTURE
Impingers t 2 3 4 5 6
50 mi 100 ml 100 m} Optional 100 ml 100 ml Sitica gel
0.INH,SO, [ 0.INH,SO, | 0.INH,S0, | Knockout | 0.INNaOH | ¢.IN NaOH
(knockout} (tipped) {tipped) {untipped) {untipped) {untipped) (untipped)
Final weight F65.9| 5£47€| (519 3. 1| F55.9]960.4
Initial weight / ?5(» ¥ t?'f; %{ ? [{Z, L} ,?'F}- 2, ??‘3/‘7’ 9‘%5—‘7' 2
Net weight / [Uq% 6‘5/! ‘T 3{*7‘ /T ﬁ ﬁ; IL L‘f;? £

75

Description of impinger water L M % spent
LZ[ ./ Sil gel color
Total moisture = grams

RECOVERED SAMPLE

H,S0, Impingers and knockout contents and water rinse
container no. -M26A-H25804- [

L

LB

NaOH Impingers contents and water rinse

container no. LY A -M26A-NaOH~

Liquid level

marked/sealed K/ / é ?é’t /;‘"“
L 3908

Liquid level
marked/sealed

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

Plant MHele cne s %A‘? 0K Sample Date _{/ % 124
v el / 124

V‘ T
Sample Location / e Recovery Dat
Run No, A DA -M26A-"& Recovered by 4 € 45
Filter Number(s) Not Applicable
MOISTURE
Impingers | 2 3 4 5 G
50 ml 100 ml 100 ml Optionat 100 ml 100 ml Silica gel
0.IN H,80, | 0.INH,80, | 0.INH,80, | Knockout | 0.INNaOH | 0.IN NaCH
(knockout)' (tipped) {tipped) {untipped) {untipped) {untipped) | {untipped)

Final weight / 2 3..0 ﬁ\fz‘ 2‘ ?ﬂ ?/ mfk %gzl?/q 5‘;:3_ g
Initial weight / 2343 ':F@?/l/? /‘{7:7 3L 3.4 G285 | .

Net weight / { 55.7’ i@ﬁv? 22»3 % 5 g + "f [%t 3 g |
Description of impinger water 7 &é@&/\\ 3 % spent
B/t sil gel color
Total moisture = ? U6 grams
RECOVERED SAMPLE

H,SO, Impingers and knockout contents and water rinse Liquid level é’
container no. IA" Jr-M26A-H2804- L4~ marked/sealed / ?5 "Z
NaOH Impingers contents and water rinse Liquid level
container no. [~ -M26A-NaOH- 2./ marked/sealed ? 3/5 g

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

Plant H/@ [ Ctm ﬁ/ é& % K Sample Date { / v 24
te( / 124

Sample Location (el / % M LA 5%& Recovery Da
Run No. A DA -M26A- 2 @ Recovered by g &/
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 m] Optional 100 m] 100 mi Silica gel
0N H,80, | 0.IN H,SCQ, | 0.1N H,80, | Knockout | O.1NNaOH | 0.1N NaOH
(knockou;)/ (tipped) (tipped) {untipped) {untipped) {untipped) {untipped)

Final weight / ‘{/0{ %{8/ (; 7:9 ?‘f ?'ﬁ‘f ? ?3!-? g
Initial weight / ?{%@ 7}5'7-:;’ é/?::r’“ ?77[7{ 7'57?/ 96473 | ¢
Net weight f/ 146.9 | L04) 2.3 1.4 Y 2.6 g

Description of impinger water &Z&ﬂ/L / % % spent
B’/W Sil gel color

Total moisture = 2_?5’ 7 grams
RECOVERED SAMPLE
H,S0, Impingers and knockout contents and water rinse Liquid level 6 f
container no. ﬁ DA -M26A-H2804- Z,ﬁ marked/sealed V/ 2 5
NaOH Impingers contents and water rinse Liquid level
container no. A; U m2ea-Naon 2. B marked/sealed __#/ 3?; ?

Samples stored and locked
Remarks
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Plant

EPA METHOD 26A RECOVERY

AND INTEGRITY DATA SHEET

Meolecn,
ug_47

ADA 0K

Sample Date (/& 24

Sample Location __4 L Recovery Date { / %~ /24
Run No. A A -M26A- 7A Recovered by __ 4 g S
Filter Number(s) Not Applicable
MOISTURE
Impingers I 2 3 4 5 T 6
50 ml 190 ml 100 ml Optional {00 mi t00 ml Silica gel
0.INH,80, | 0.INH,80, | 0.INH,S0, | Knockout | 0.INNaOH | 0.1N NaOH
{knockout), {tipped) (tipped) {untipped) {untipped) {untipped) (untipped)
Final weight ﬁ’ g‘o ‘C..f ‘?Z ‘7';?— é'?‘?:(s ?5/» Z ?7?: { 6'&» 9 g
wiweige |/ | K B00| 3SF( | 6704 T5F3| UEL|TEL.0] ¢
Net weight z LL{c L‘ ?2 vé Z v { 1-——? ac ﬁf Ly t? gl
Description of impinger water G/LQA/] 3 0, % spent

Sil gel color
/ 309:‘!1’ grams

Total moisture =

RECOVERED SAMPLE
H,S0, Impingers and knockout contents and water rinse Liguid level / 18’ <
container no. ADA -M26A-H2504- 3 A marked/sealed é/ 5’\ >

Liquid level

marked/sealed t/ 3 ﬁh?’&é

NaOH Impingers contents and water rinse
container no. /{: D H'.. -M26A-NaOH 3 ﬂ'

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

Plant H plewn | kﬁtﬁ 0 < Sample Date _{ / 24
Sample Location / 9 Recovery Date g, / /24
Run No. A’ -M26A- 3 Recovered by / 5/‘1
Filter Number(s) Not Applicable
MOISTURE
Impingers 1 2 3 4 5 6
50 ml 100 ml 100 mi Optional 100 ml 100 mi Silica gel
0.IN H,S0, | 0.INH,50, | 0.IN H,50, Krockout | 0.1N NaGH | 0.1N NaOH
(knockout) | (tipped) {tipped} {untipped) (untipped) (untipped) | {untipped)

Final weight "? %2-0 %26‘3 [’gﬂg ?91;] ?ﬁt a ﬂ%j g

wiiawige | /| "Z5TE| 75 TN LY 47| 253D T25 7

Net weight 4 12l Z’»‘f {.7 3-'0 0.0 t.ZoY g2
Description of impinger water Cole e /55' % spent

V{Lk/ Sil gel color
Total moisture = 206rT_ prams
RECOVERED SAMPLE

H,80, Impingers and knockout contents and water rinse Liquid level ZZ
container no. BL@A" -M26A-H28504- 3 I? marked/sealed l'/ 2 ; /
NaOH [mpingers contents and water rinse Liquid level / éA /
container no. -M26A-NaOH 3 [3 marked/sealed 5

Samples stored and locked

Remarks




EPA METHOD 26A RECOVERY
AND INTEGRITY DATA SHEET

Plant /L@if Sample Date { / 7 /24
Sample Location Recovery Date_( / .' 124
Run No. ADA — -vo6A- FO Recovered by 5L 5
Filter Number(s) Not Applicable
MOISTURE
Impingers I 2 3 4 5 6
50 ml 100 mi {00 ml Optional 160 ml 100 ml Silica gel
O.IN HLS0, | 0.INHS0, | 0.INH,S0, | Knockout | 0.1NNaOH | 0.IN NaOH
{knockout) (tipped) (tipped) {untipped) (untipped) {untipped) | {untipped)
p —
Final weight 7‘?2.. I :2— 7'/: ) 5 {3&0 ?é'?, 9 7?’35":7" {q;’q g
Initial weight / ?’ ?’Z..Z‘ Jq’ Z'A( ﬁ@c& ?7{5‘/. [ —1 ?5 ‘j C‘? ?y&@ g
Net weight / 8
I
Description of impinger water { L7/ % spent
BZ L Sil gel color
Total moisture = grams

RECOVERED SAMPLE
H,S0, Impingers and knockout contents and water rinse Liquid level
container no. -M26A-H2504- marked/sealed
NaOH Impingers contents and water rinse Liquid level
container no. -M26A-NaQH marked/sealed

Samples stored and locked

=%
__tuF
394

Remarks F/rcmn tretn LA




Client: Holcim Ada Ok

Test Location: Kiln 3 Main Stack

Date: Jan 08 24 Start Time: 15:21:04
Run number 1

One Minute Averages

Q2 cO2

%, dry %, dry

32202 PM 132 85
3:2302PM 132 8.3
3:24:02 PM 13.2 8.2
32502PM 132 8.4
326:02PM 132 8.5
3:27:02PM 133 5.2
32802 PM 134 8.1
32902PM 133 8.4
3:30:02 PM 134 8.2
33102PM 133 8.2
33202 PM 132 8.5
3:33:02PM 132 8.4
3:34:02PM 127 8.9
3:3502PM 130 85
3:36:02PM 133 83
3:37:02 PM 13.2 a4
3:38:02PM 130 8.6
339:02PM 13,0 8.9
3:40:02PM 131 8.5
341:02PM 132 8.5
3:.42:02PM 134 8.4
3:43:.02PM 131 9.1
3:44:.02PM 128 10.2
3:45.02PM 130 9.3
3:46:02PM 1341 8.8
3:47:02 PM 13.4 8.8
3:48:02 PM 134 8.8
3:49:02 PM 133 8.5
3:80:02 PM 13.2 8.7
351:02PM  13.2 8.8
35202 PM 133 8.5
3:53.02PM  13.2 8.7
3:54:02PM  13.3 8.7
3:55.02PM 132 8.7
3:56:02PM 132 8.7
3:57.02PM 133 8.5
3:58:02PM 133 8.8
3:59:.02PM 134 8.6
4:00:02PM 135 85
4:.01:02PM 134 8.4
4:02:02PM 135 8.4
4:03:02PM 134 86
4:04:02 PM 13.4 8.6
4:05:.02 PM 133 8.7
4:06:02 PM 132 8.7
40702 PM 133 86
4:08:02 PM 133 8.7
4:080:02PM 133 8.8
4:10:02 PM 13.3 8.9
4:11:02 PM 13.3 8.8
4:12:02PM 132 8.9
4:13:.02 PM 134 9.1
4:14:02PM 130 5.1
4:15:02 PM 13.0 g1
4:16:02PM 130 9.2
4:17:02PM 13.0 9.3
4:18:02PM  13.0 9.1
4:19:02PM 130 9.2
4:20:02 PM 13.0 9.2
4:21:.02PM  13.1 9.0
Run Avgs 13.2 8.7
Cal Gas 11.8 10.2
Initiat Zero 0.3 0.1
Final Zero 0.2 01
Initial cai. 12.0 9.8
Final Cal. 12.0 9.8

Corrected Average  13.0 9.0



Client: Holcim Ada Gk

Test Location: Kiln 3 Main Stack

Date: Jan 08 24 Start Time: 16:44:16
Run number 2

One Minute Averages

o2 co2

%,dry %, dry
44514 PM 134 9.1
4:46:14 PM 13.0 9.3
4:4714PM 128 9.4
4:48:14 PM  13.0 9.3
44914 PM 128 9.7
4:50:14 PM 13.¢ 9.4
45114 PM 131 9.2
45214 PM 132 9.1
45314 PM 133 .1
45414 PM 134 9.0
45514 PM 133 9.3
45614 PM 132 9.3
4:57:14 PM 13.2 9.4
4:58:14PM 132 92
45914 PM 131 9.3
50014 PM 1341 9.3
5:01:14 PM 13.0 2.5
5:02:14 P 129 96
5:0314PM 129 9.5
5:0414PM 129 0.6
5:06:14 PM 131 9.3
5:06:14PM  13.2 9.3
507:14PM 133 9.2
508:14PM 135 9.0
5:09:14PM 134 9.1
51014 PM 134 9.2
5114 PM 133 9.2
54214 PM 133 9.2
51314 PM 133 9.2
54414 PM 131 9.4
51514 PM 132 9.3
5:16:14 PM 1341 9.4
5:17:14 PM 13.0 $.5
5:18:14 PM  13.0 9.4
51914 PM 1341 9.4
520014 PM 13.0 9.5
5:21:14 PM 13.0 a4
52214 PM 129 9.6
52314 PM 130 9.5
52414 PM 13.0 9.4
5:25:14 PM 13.2 94
5:26:14PM 130 9.6
52714 PM 131 9.3
5:28:114 PM  13.2 9.3
5:29:14 PM 13.2 9.3
5:30:14 PM 131 9.4
5:31:14PM 129 9.6
5:32:14PM 129 9.4
53314 PM 128 9.6
53414 PM 130 0.4
53514 PM 131 9.4
5:36:14 PM 131 9.4
53714 PM 13.2 9.3
5:38:14 PM 1341 9.5
539114 PM 132 9.2
5:40:14 PM  13.2 9.5
5:4%:14 PM 13.2 9.3
5:42:14 PM 132 9.3
54314 PM 131 9.4
5:44:14 PM 13.1 9.4
Run Avgs 13.1 9.4
Cai Gas 11.8 10.2
Initial Zero 0.2 0.1
Finat Zero 0.2 0.1
initial cal. 12.0 9.8
Finat Cal. 11.9 9.8

Corrected Average 13.0 9.7



Client: Holcim Ada Ok

Test Location: Kiln 3 Main Stack

Date: Jan 08 24 Start Time: 18:05:20
Run number 3

One Minute Averages

Qz coz

%,dry %,Gry

6:06:18PM  13.2 9.3
60718 PM 132 9.5
6:08:18 PM  13.3 9.3
6:09:18 PM 131 9.5
61018 PM 13.2 9.4
81118 PM 131 9.4
6:12:18 PM 3.1 9.5
6:13:18PM 1341 9.5
6:14:18PM 131 9.4
B:15:18PM 132 9.3
6:16:18 PM 13.3 a.1
6:17:18 PM 133 9.2
6:18:18 PM 133 9.3
6:19:18 PM 133 9.3
§:20:18 PM 133 9.3
62118 PM  13.2 9.4
6:22:18 PM 133 9.3
82318 PM 133 9.3
£:24:18 PM 13.2 9.5
62518 PM 131 95
6:26:18 PM 13.2 9.4
8:27:18 PM 132 9.4
6:28:18 PM 13.0 9.7
629186 PM 131 9.5
6:30:18PM 130 9.5
6:31:18PM 129 9.6
6:3218PM 129 9.6
6:33:18 PM 129 9.7
6:34:18 PM 13.0 8.5
6:35118 PM  12.9 9.4
6:36:18 PM - 13.0 9.5
63718 PM 13.0 9.6
6:38:18 PM 129 9.6
6:33:186 PM 130 9.5
6:40:18 PM 13.0 9.5
6:41:18PM 1341 9.4
6:42:18PM 130 9.7
6:43:18PM 130 0.6
6:4418 PM 131 9.6
6:4518 PM  13.0 9.6
6:46:18 PM 129 9.7
64718 PM 130 9.6
64818PM 130 9.8
6:49:18 PM 13.¢ 9.6
6:50:18 PM 130 9.6
6:51:18PM  13.0 9.7
6:52:18PM 13.0 9.7
65318 PM 131 9.4
6:54:18 PM 129 9.9
6:55:18 PM 13.0 a7
6:56:18 PM 134 9.4
85718 PM 132 9.5
65818 PM 133 9.4
6:59:18 PM  13.3 9.3
7:.00:18 PM 13.2 9.4
7.01:18PM 132 9.4
70218 PM 13.2 8.5
7:03:18 PM 13.2 a5
7:04:18 PM 13.0 9.7
70518 PM 129 10.0
Run Avgs 131 9.5
Cal Gas 11.8 10.2
Initiat Zero 0.2 0.1
Final Zero 0.2 0.1
Initiaé cal. 11.9 9.8
Final Cal. 1.9 9.8

Corrected Average 13.0 9.9
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Holcim

Ada CK

Kiin 3 Main Stack
HCN Analyte Spikes

Date 01/08/24 01/08/24 01/08/24 01/08/24
Time 15:02-15:15 16:20-16:34 17:43-17:56 19:03-19:15
Main Pre 1 Main Post 1 Main Post 2 Main Post 3
HCN HCN HCN HCN
Cs Spike Direct, ppm 49.50 49.50 49,50 49.50
SF6 Tracer Direct, ppm 4.87 4.87 4.87 4.87
SF6 Diluted SF6 Tracer, ppm 0.302 0.296 0.308 0.306
Diluted SF6 Tracer, ppm 0.289 0.272 0.298 0.296
Average Diluted SF& Tracer, pprr 0.296 0.284 0.303 0.301
DF Dilution Ratio 16.49 17.15 16.08 16.18
Total, ppm 4.023 4.440 4100 4.354
Total, ppm 3.962 3.775 3.739 4.229
Ct Average Total, ppm 3.993 4.108 3.920 4.292
Pre Spike Native , ppm 0.855 1.476 1.123 1.070
Pre Spike Native , ppm 0.981 1.027 1.190 1.468
Post Spike Native , ppm 1.161 1.526 1.041 1.102
Post Spike Native , ppm 1.327 1.591 1.010 1.241
Cn Average Native , ppm 1.081 1.405 1.091 1.220
Spike Recovery 99.1% 96.5% 94.1% 102.9%
CTS Direct {(CC426155)
Ethylene Expected (ppm) 75.47 75.48
Ethylene Measured (ppm) 74.49 7411

CTS Error -1.3% -1.8%



Holcim; Ada OK
Kiln 3 Main Stack
Pre Run 1 HCN Analyte Spike

Spectrum Date Time HCN PCA 181¢ R1191c  HF ppm (10) 191C  SF6 (10) 191C
SPC__007080.LAB 01/08/24 15:00:48.214 0.649 -0.171 0.005
SPG__007081.LAB 01/08/24 15:01:52.365 0.855 -0.150 0.007
SPC__007082.LAB 01/08/24 15:02:56.012 0.981 -0.170 0.005
SPC__007083.LAB 01/08/24 15:03:59.911 2.049 0176 0.158
SPC__007084.LAB 01/08/24 15:05:03.971 4.023 -0.185 0.302
SPC__007085.LAB 01/08/24 15:06:07.711 3.962 0.166 0.289
SPC__007086.LAB 01/08/24 15:07:11.637 4.389 0.122 0.362
SPC__007087.LAB 01/08/24 15:08:15.496 0.566 -0.016 0.003
SPC__007088.LAB 01/08/24 15:09:19.730 0.621 -0.005 0.001
SPC__007089.LAB 01/08/24 15:10:23.658 1.403 -0.095 -0.004
SPC__007090.LAB 01/08/24 15:11:27.216 1.059 -0.145 0.003
SPC__007091.LAB 01/08/24 15:12:31.108 0.719 -0.166 0.001
SPC__007092.LAB 01/08/24 15:13:35.049 1.161 -0.154 0.004
SPC__007093.LAB 01/08/24 15:14:38.949 1.327 -0.161 0.004

SPC__007094.LAB 01/08/24 15:15:42.837 0.491 -0.130 -0.004



Holcim; Ada OK
Kiln 3 Main Stack
Post Run 1 HCN Analyte Spike

Spectrum Date Time HCN PCA 191c R1 191¢c HF ppm {10} 181C SF6 (10) 191C
SPC__007152.LAB  01/08/24 16:19:00.795 1.169 -0.171 -0.005
SPC__007153.LAB  01/08/24 16:20:04.697 1.476 -0.183 0.002
SPC__007154.LAB  01/08/24 16:21:08.598 1.027 -0.181 -0.004
SPC__007155.LAB  01/08/24 16:22:12.535 1.455 -0.188 0.003
SPC__007156.LAB  (1/08/24 16:23:16.510 3.343 -0.19M 0.213
SPC__007157.LAB  01/08/24 16:24:20.330 3.490 -0.199 0.306
SPC__007158.LAB  01/08/24 16:25:24.228 4.440 -0.193 0.296
SPC__007159.LAB  01/08/24 16:26:28.267 3.775 -0.009 0.272
SPC_ 007160.LAB  01/08/24 16:27:32.261 0.635 -0.012 0.002
SPC__007161.LAB  01/08/24 16:28:35.911 0.429 -0.010 0.000
SPC__007162.LAB  01/08/24 16:29:39.766 0.465 -0.037 -0.010
SPC__007163.LAB  (1/08/24 16:30:43.682 0.858 -0.135 -0.014
SPC__007164.LAB  01/08/24 16:31:47.587 1.152 -0.144 -0.006
SPC__007165.LAB  01/08/24 16:32:51.527 1.526 -0.178 0.002

SPC__007166.LAB  01/08/24 16:33:55.767 1.591 -0.170 0.001




Holcim; Ada OK
Kiln 3 Main Stack
Post Run 2 HCN Analyte Spike

Spectrum Date Time HCN PCA 191¢c R1 191¢  HF ppm (10} 191C SF6 (10) 191C
SPC__007229.LAB  01/08/24 17:41:51.883 1.304 -0.212 0.002
SPC__007230.LAB  01/08/24 17:42:56.171 1.123 -0.209 -0.001
SPC__007231.LAB  01/08/24 17:43:59.725 1.190 -0.186 -0.002
SPC_007232.LAB  01/08/24 17:45:03.578 1.208 -0.189 0.001
SPC__007233.LAB  01/08/24 17:46:07.560 2.036 -0.219 0.069
SPC__007234.LAB  01/08/24 17:47:11.373 4.100 -0.196 0.308
SPC__007235.LAB  01/08/24 17:46:15.316 3.739 -0.208 0.298
SPC__007236.LAB  01/08/24 17:49:19.274 5517 -0.128 0.350
SPC__007237.LAB  01/08/24 17:50:23.198 0.471 -0.002 0.002
SPC__007238.LAB  01/08/24 17:51:27.070 0.158 -0.014 -0.003
SPC__007239.LAB  01/08/24 17:52:30.882 0.483 -0.048 -0.008
SPC__007240.LAB  01/08/24 17:53:35.143 1.566 -0.002 -0.011
SPC__007241.LAB  01/08/24 17:54:38.704 1.041 -0.187 0.000

SPC__007242.LAB  01/08/24 17:55:42.565 1.010 -0.164 0.002




Holcim; Ada OK
Kiln 3 Main Stack
Post Run 3HCN Analyte Spike

Spectrum Date Time HCN PCA 191¢c R1 191¢  HF ppm (10) 191C  SF6 (10) 191C
SPC__007304.LAB  01/08/24 19:02:22.750 1.608 -0.181 -0.001
SPC__007305.LAB  01/08/24 19:03:26.718 1.065 -0.204 0.002
SPC__007306.LAB  01/08/24 19:04:30.648 1.070 -0.206 0.002
SPC__007307.LAB  01/08/24 19:05:34.394 1.468 -0.210 0.002
SPC__007308.LAB  01/08/24 19:06:38.293 1170 -0.195 0.001
SPC__007309.LAB  01/08/24 19:07:42.454 2.709 -0.207 0.166
SPC__007310.LAB  01/08/24 19:08:46.087 4.354 -0.216 0.306
SPC__007311.LAB  01/08/24 19:09:49.993 4.229 -0.200 0.296
SPC__007312.LAB  01/08/24 19:10:53.870 5223 -0.122 0.363
SPC__007313.LAB  01/08/24 19:11:57.761 0.273 0.005 0.003
SPC__007314.LAB  01/08/24 19:13:01.681 0.284 -0.041 -0.005
SPC__007315.LAB  01/08/24 19:14:05.616 1102 0177 0.001

SPC__007316.LAB  01/08/24 19:15:09.479 1.241 -0.184 -0.004




Helcim; Ada OK
Kiin 3 Main Stack

Post Test CTS
Specirum Date Time Ada 1 HCN (200) PCA 191C 191¢ HF ppm (10} 191C SF6 {10} 191C Ethylene (100,3000) 191C
SPC__007522LAB  01/08/24 23:56:20.367 0.083 -0.004 -0.012 74,124

SPC__007523.LAB  (1/08/24 23:57:24.308 0.280 -0.022 0.012 74,097



Holcim; Ada OK
Kiln 3 Main Stack
CTS and HCN DRirect

Spectrum Date Time HCN PCA 191¢ Rt 19%c HF ppm (10) 191G SF8 (10)191C  Ethylene (100,3000) 191C
SPC__006978BKG.LAR  01/08/24 13:03:27.740 0.000 0.000 0.000 0,000
SPC__006979.LAB 01/08/24 13:04:38.114 0.209 -0.008 0.000 -0.047
SPC__0C6980.LAB 01/08/24 13:05:42.014 -0.041 -0.004 0.001 0.030
SPC__006981LAB 01/08/24 13:06:45.963 0.098 ¢.010 0.001 -0.035
SPC__006982.LAB 01/08/24 13:07:49.933 -0.097 0.017 0.017 33.540
SPC__006983.LAB 01/08/24 13:08:53.709 4.086 0.020 0.012 74.245
SPC__006984.LAB 01/08/24 13:10:01.611 0.144 -0.0%2 «0.011 74550
SPC__006985.LAB 01/08/24 13:11:27.070 0.068 0.017 0,013 74.420
Ethylene CTS (CC426455) 74.485
SPC__006986.LAB 01/08/24 13:12:29.002 2.036 -0.005 0.008 69,297
SPC__ 006987 LAB 01/08/24 13:13:33.271 174.725 0.009 8.725 3.404
SPC__006988.LAB 01/08/24 13:14:36.760 195.377 -0.010 9.634 -0.741
SPC__0C6989.LAB 01/08/24 13:15:40.724 197.037 .0.023 9.622 -0.837
SPC__006990.LAB 01/08/24 13:16:44.828 196.782 0.000 9.611 -0.831
SPC__006991.LAB 01108/24 13:17:47.379 195,568 0.000 9.584 0811
SPC__006992.LAB 01/08/24 13:18:48.780 185.321 0.011 9.526 0.903
SPC__006993.LAB 01/08/24 13:19:62.818 182.620 0.009 6.482 -0.982
SPC__006994.LAB 01/08/24 13:20:56.671 106.647 0,004 - 6.582 0.215
SPC__006995.LAB 01/08/24 13:22:00.754 49.487 0.012 4.881 -0.577
SPG__006996.LAB 01/08/24 13:23:04.470 49,579 0.005 4.871 -0.693
SPC__006997 LAB 01/08/24 13:24:08.340 49.447 «0.009 | 4862 0813

HCN Analyte Spike (CC768222) 49.504 4.871
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Deeco, Inc.
3404 Lake Woodard Drive
Raleigh, NC 27604

Project ID: 24-3326
Holcim Ada OK

Hydrogen Fluoride & Chlorine

EPA Method 26A Analysis

Analytical Report
41891

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 41891
has been reviewed for completeness, accuracy,
adherence to method protocaol,
and compliance with quality assurance guidelines.

Review by:

Katie Gattis, Quality Assurance Officer
January 29, 2024

Report Reviewed and Finalized by:

Ken Smith, Laboratory Director
January 29, 2024
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SUMMARY OF RESULTS
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Element

Clz2

Element

Summary of Analysis

Summary of Method 26A Analysis

ADA-

M26A-R1A
e41891-1

Total mg

< 0.348
<0.335

ADA-

M26A-R1B
e41891-4

Total mg

< 0.367
<0.381

Element

Cl2

ADA-

M26A-R2A
e41891-2

Total mg

< 0.365
<0.384

ADA-

M26A-R2B
e41891-5

Total mg

< 0.365
< 0.388

ADA-

M26A-FB
e41891-7

Total mg

<0.222
<0.187

elementOne

Certification: NJ NELAP NCO009

41891 Deeco M26A Report Packet
Page 4 of 26

ADA-

M26A-R3A
e41891-3

Total mg

<0.361
< 0.359

ADA-

M26A-R3B
e41891-6

Total mg

<0.383
< 0.362



ANALYTICAL NARRATIVE
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Element One Analytical Narrative

Client: Deeco, Inc. Element One #: | 41891
Client ID: | 24-3326 Holcim Ada OK Analyst: LAW, MNB
Method: M26A Dates Received: | 01.15.24
Analytes: | HF, Cl2 Dates Analyzed: | 01.23-26.24

Summary of Analysis

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

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. Due to matrix interference, it was necessary to analyze the
field samples for Cl2 at a minimum ten-fold dilution. The reported results relate
only to the items tested or calibrated.

elementOne
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QUALITY CONTROL SUMMARY
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Summary of Quality Control Data

Summary of Method 26A Duplicate Analysis RPD

(Method 26A QC limits: <5% for RPD)

ADA- ADA- ADA-
M26A-R1A M26A-R2A M26A-R3A
Element RPD RPD RPD
HF NA NA NA
Clz NA NA NA
ADA- ADA- ADA-
M26A-R1B M26A-R2B M26A-R3B
Element RPD RPD RPD
HF NA NA NA
Clz NA NA NA
ADA-
M26A-FB
Element RPD
HF NA
Clz NA
Summary of Method 26A Spike Recoveries
(Method 26A QC limits: 90-110% for Spike Recoveries)
ADA- ADA-
M26A-R3A M26A-R3B
Element Recovery Recovery
HF 109% 103%
Clz 98% 106%
Second Source Calibration Verification
(*Laboratory QC limits: 90-110%)
DL 0.1mg/L *QC 5.0mg/L
Element Recovery Recovery
HF 104% 102%
Clz 110% 101%

elementOne
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SAMPLE CUSTODY
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ANALYTICAL DATA
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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)—cCl; IC Data Sheet

Dilution= Diluted Volume—IC Run Sheet
Aliquot

Beginning Volume--Sample Submission

elementOne
Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
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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

elementOne
Certification: NJ NELAP NC009
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elementOne AIR TESTING SAMPLE SUBMISSION FORM Lab ID 41891
Analysis Due Date 01.23.24
QAQC/Report Due Date 01,2524
Client: Deeco, Inc. | Date Rec 01.15.24
Project Mo 24-3326 | Time Rec 1100
me Marked | Volumgdoss ~FHpH <2 ~BiipH=48 Ref. Method:
oy N Y ﬁkj ? (v/ N (v ) N 26A
pwy = = oy
Sample |dentification
4+ 1| ADA-MZBA-RIA + 4| ADA-MZBA-RIE o ® 7| ADA-M2BAFE
o 2 ADA-MZBA-RZA = 5 | ADA-M26A-R2B
e 3 ADAMZBARIA 00000 |- » 6| ADAMEARIE 000 |
| ADA-M26A-R3A Spike | ADA-M28A-R3B Spike 1 .
Samples 1-7 HF
Analyses Requested
Samples 1-7 Cl
Runs/FB
I ;mp;'fﬁ;m FH Impinger 2 FH Imginger 3 1:1?2:1?&225?&%] BH Impinger &
Lab IO _Bv.mi FV, ml BV, ml | FV.ml BY,m | FV.ml BY, mi FY.mi ay, mi FV, mi
K b!.Y — 33501 —
2 (Al A T — “‘h.i%-i B
EE b¥s. 3 et el e 15¢6 R
4 9. S — 3805 '
5 6449 RH‘"‘“ 3817 -
6.5 727 | = Wl 5 -
7 =215 — | T 7YY
Reagent Blanks o B
Lab 1D Fractions BVm | P! Motes ]
0.1 N H280,
0.1 N MaOH
O Hz0 |

Lab Communications

Rec Runs/FB: H2504; MaOH; Mo RB received---01.15.24 LLE

55 Pege 1 of
S5 by E %g
182024 T22:45 PM

Imp 1, 2, &3 Prep By / Date

Imp 4 & 5 Prep By !
Labeled By/Date

2524
g ﬁél%d—_ T
AT 7Y

1D Verification By/Date_KLE |- 1544

elementOne
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Metrohm 561/788 lon Chromatograph System

elementOne

Client: Deeco
Date: 01.24 24
Analyst: LAW

Detection Limit, (pg/ml):

LRE

LRE SFK

LRE SPK
41881-1

41891-1 DUP
41691-2
41891-2 DUP
41891-2
41891-3 DUP
41891-3 SPK
41081-3 SPK DUP
41851-4
41591-4 DUP
41891-5
41891-5 DUP
418081-8
41891-8 DUP
41801-6 SPK
41891-6 5PK DUP
41891-7 FB
41891-7 FB DUP

HF Crata 1 of 2

M26A-HF IC Data Sheet

Lab ID #: 41891

Column: lonPac AS14A
Eluent: 8.0 mM Ma,COyf 1.0 mM NaHCO,

Flow Rate: 1.0 mL/min,

0.10 F to HF factor: 1.053
%
Final HF, Total Spike, Recovery/

F pg/ml Dilution Vol, mi mg pomil RPD File Name Date Time
0.00 1 10 < 0.001 _2024-01-23_ 1/23/2024 20:14
0.00 1 10 < 0.0 A _2024-01-23_ 1/23/2024 20:33
481 1 10 0.052 5.00 28% _2024-01-23_ 1/23/2024 20:51
492 1 10 0.052 5.00 8% _2024-01-23_ 1/23/2024 21:10
0,00 5 G618 <0348 _2024-01-23_ 112302024 21:29
0.00 5 B51.6 = 0.348 HA _2024-01-23_ 112302024 21:48
0,035 5 6932 <0365 _2024-01-24_ 172412024 0:35
0,033 5 6932 <0385 MA, _20024-01-24_ 172412024 0:55
0.00 5 G853 <0361 _2024-01-23_ 112302024 22:06
0.00 5 GA53 = (0361 i, _2024-01-23_ 1/23/2024 22:06
547 5 6253 19,7 500 105% _2024-01-23_ 1/23/2024 22:25
546 5 685.3 19.7 5.00 105% _2024.01.23_ 1/23/2024 22:44
0.00 5 6965 <0367 _2024.01-23_ 1/23/2024 23:03
0.00 6 6965 <0367 WA _2024-01-24_ 1/24/2024 1:14
0.00 5 6928 =0.385 _2024-01-24_ 12472024 1:32
0.00 5 6028 <0365 A _2024-01-24_ 1/24/2024 1:51
0.00 & 7274 =0.383 _2024-01-24_ 1/24/2024 2:10
0.00 5 7271 <0383 MA _2024-01-24_ 124i2028 2229
101 5 7271 38.6 10.0 101% _2024-01-24_ 1/24/2024 2:47
10.5 & T27.1 40.1 10,0 108% _2024-01-24_ 1/24/2024 3:08
0.00 5 4218 =0.222 _2024-01-24_ 112402024 3:25
0.00 5 4218 <D222 A _2024-01-24_ 1/24/2024 4:50

elemantOne
@ 41891-HF m b(,..\,../
elementOne

Certification: NJ NELAP NC009
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Metrohm 861/788 lon Chromatograph System

elemantOne M26A-HF IC Data Sheet Lab ID #: 41891
Client: Deeco Column: lonFac AS144
Date: 01.24 24 Eluent; 8.0 mM NayCOy/ 1.0 mM NaHCO,
Analyst: LAW Flow Rate: 1.0 mL/min,
Detection Limit, (pg/ml): F to HF factor: 1.053
QC, & rolative e
Standards F pg/ml Dilution pgfmi Emor  Recovery Fila Name Date Time
0.0 0.00 _2024-01-23_ 112302024 16:29
0.1 0,100 0.0% 100% _2024-04-23_ 102302024 1648
1.0 1.01 1.2% 101% _2024-01-23_ 1232024 1707
3.0 242 -2.B% 87% _2024-01-23_ 1/23/2024 17:25
50 508 1,8% 102% _2024-01-23_ 1/23/2024 1744
10.0 2.98 -0.3% 100% _2024-01-23_ 1/23/2024 18:03
0.1 0110 10.0% 110% _2024-01-24_ 1242024 710
10 1,03 2.5% 103% _2024-01-24_ 102412024 7:28
30 o0 -0.5% 100% _2024-01-24_ 172412024 T:47
50 515 3.0% 1034 _2024-01-24_ 1/24/2024 8:06
10.0 10.3 3.2% 10E% _2024-01-24_ 1/24/2024 B:25
Correlation- 09998
ac 500 5,00 102% _2024-01-23_  1/23/2024 1822
ac 473 500 5% _2024-01-23_ 112372024 18:40
ac 5.24 500 105% _2024-01-23_ 112312024 23:21
ac 489 5.00 QB _2024-01-25_ 1/23/2024 23:40
ac 523 5.00 105% _2024-01-24_ 1/24/2024 3:44
Qc 5.03 5,00 101% _2024-01-24_ 1/24/2024 4:02
ac 4,53 5.00 o515 20240124 1/24/2024 B:13
ac 514 5.00 103% _2024-01-24_ 12412024 8:43
oL 0104 040 104% _2024-01-23_ 1/23/2024 18:37
DL 0119 0.10 110% _2024-01-23_ 1/23/2024 18:55
oL 0108 0.10 108% _2024-01-24_ 112412024 532
oL 0.10@ .10 108% _2024-01-24_ 112412024 902
3H738-5 Q0 673 &.08 102%, _Z2024-01-24_ 1/24/2024 5:36
36728-5 QC DUP 6,54 5.96 B6% _2024-01-24_ 112472024 5:55
BLEK 0.00 _2024-01-23_ 12H2024 18:50
BLK 0.00 _2024-01-23_ /232024 1918
BLK 0,00 _2024-01-24_ 1/24/2024 0:18
BELK 0,00 _2024-01-24_ 172412024 4:40
BLK 0.00 _2024-01-24_ 112412024 §:51
BLK 0.00 _2024-01-24_ 112412024 9:21
elementOne
HF Diata 2 of 2 e 41891-HF
elementOne
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Lab 1D # 48]

elementOne IC Sample Sheet/Digestion Worksheet
Date: of 23 2M Column: lonPac AS144 Instrument: ¥ Ht
Analyst | 4, Conc, Eluent; &0 mM NaCOof 1.0mM NaHCO, Lot (C1] 106~
Batch name: 10mL Cone. Eluent Diluted to FY="1L with filtered UPDI
o123y~ Y Regenerant. 100 mM HsPO, Lot# | (=1 3L
Flow Rate: 1.U_rr£rnin. Mathod: 300/264
AS LOC. Sample ID Client | Analyte ﬂ“ﬁ;‘f F:ﬂ'l‘:ﬁ Dilution :‘{{rﬂﬂ_
i o &L = | QT
z [l T B | S bichad 90T
2 o
u Zo
5 S0
b [G-0
2 €4
1 G
9 Bl
Iy B
1] T
1z P
! V)
Y W
s L
VL Loy
1% M - Tpei o HE — o
1% i — |
q -3 — f
1o -&p —
i\ -S4 SYeS
17 2 |1 | L sus. | L
7% 1
7y £C
% T BBy
g::uiallcl:n:jir:“mi;:!,:nm:}uﬂw Mi Comments:___ oey 'lnr%

Spike 50 ul from 1000 ugfmL Std. to 10mL sample Lot #5: IG ME Selution Mfc MOZ2 Solution 2505347 750 1S

Q5 Bpike 50 ul from 1000 ugml F, CI, Br, and 50, Sid. to 10mL sample; lol #'5 listied above
Q0 Spike 20 ul from 1000 ug/mL NGy, NOs, and PO, Sid. to 10mL sample; Io! #'5 lisled above.

Submitted for QC- Date: _f}. 2y Lg T Ol By Luad QC Review- Data; 1.-_-'__".__:l'-iﬂ‘fg: By:

elementOne
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elementOne IC Sample Sheet/Digestion Worksheet Lab ID # SiE4}

Date: OV-Z2 7% zy Column; lonPac AS144 Instrument; S| f?‘ﬁ'ﬂ
Analyst: (a0 Conc. Eluent: 8.0 mM NaCOy 1.0mM NaHCO,  Lot# (<) | —{ 0z
Batch name: 10mL Cenc. Eluent Diluted to FV=1L with filtered UPDI
B84~ K159 Regenerant: 100 mM HyPO, Lot# |cii-1 XL
Flow Rate: 1.0 mU/min. Method: 300/264
ASLOC. |  SampleID Client | Analyte m E;“L';‘_’; Dilution | A\t (‘3’!!_

P R

27 | WisQi-2 Tweco HE — | 5K

7% - a’b i — |

2 - M | — |

A “4b lI —

2| -5 i —

3L ~5b \ —

13 —b 1 —

34 _— { —

Z5 o ] weerl | pose

3% “brn |y | ol |
% o

75 [

Kl B

4o Bu

M wgdl- Fre | Teew W — | &5X

Uz - | L — | b
uZ |aems-g  —04 A0 | x| s b,
M -5 _ QL A (, 359 J

i & —

Yk T

43 2

bt 0

uq Lo

=h) L0

Manual integrations noted by B
Curve IC Lol #

ommants: g ) r >
Splke 50 ul from 1000 ugiml Stg o 10mlSsample Lot #s: IC ME Solution 1C MO2 Sdluti
QG Bpike 50 ul from 1000 ughnl F. CLEAr, and 50, Sid. to 10mL sample; lot #5 lisbed above.
QG Spike 20 Ul from 1000 dgimL NOy MOy, and POy Std. fo 10mL sample; lot 5 listed above.
Tirmd:

I By Q0 Review- Date:

By:

elementOne
Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
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elementOne IC Sample Sheet/Digestion Worksheet Lab ID # 41 §9)

Date: p|.2%-2Y ) Column: lonPac 45144 Instrument: S| ]Cﬁs%
Analyst: | pq, Conc. Eluent: 8.0 miM Na;CO4/ 1.0mM NaHCO,  Lot# LGl =10k}
Batch name: w 10mL Conc. Eluent Diluted to FvW=1L with filtered UPDI
SYAFATRAL oY Regenerant, 100 mM H.PO, Lot# (o) —iF- 2
Flow Rate: 1.0 mLimin. Method: 300/264
Results Results Wt (a) /
A . S le 1D Cli
S LOC ample ent Analyte (ugimL) {ug/mL) Dilution FV (mL)
54 S0
S Tels
5% GL
54 T
55 B

Manual integrationa noted by M
Curve IC Lot# Copfirments:__| ’@.‘.c:.'!::"‘g
Spike 50 ul from 1000 ug'mL Std. to L samplg Lot #8: 1C ME Sol f IS NO2 Sal
QC: Gpike 50 ul from 1000 ugémL F, CI, Br, and A0, Std, o 10mL sample; lot #s Ustled above,
G Gpike 20 ul from 1000 ugfrpl MO, MO, Py Std. to 10mL sample; kot #5 kEted above,
Submitted for QG- Date:; Tirme: By: QC Review- Date:

elementOne
Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
Page 21 of 26



Metrohm 861/788 bon Chromstograph System

alementOne

Client: Deeco
Date: 01.28.24

Analyst: LAW/MNE
Detection Limit, (pg/ml):

Sample ID

LRB

LREB

LRE SPK

LRB SP¥
418911

418811 DUP
41881-2

41881-2 DUP
41891-3

41891-3 DUP
41801-3 SPK
41881-3 SPK DUP
41801-4

416881-4 DUF
41B01-5
41691-5 DUP
41B91-6
41891-6 DUP
41891-6 SPK
41891-6 SPK DUP
41891-T FB
41881-7 FB DUP

Cly-Data 1 of 2

M26A-Cl, IC Data Sheet

0.10

Final Cly Total Spike, % RPDV

Lab ID #: 41891

Column: lonPac AS144
Eluent; 8.0 mM Na,COy 1.0 mM MaHCO,

Flow Rate: 1.0 mL/min.

CI'pgiml Dilution Vol, ml  mg pgiml  Recovery File Name Darte Time
0.M5 1 10 =0.00 _P024-01-26_ 17252004 23:18
0.008 1 10 =0.00 A, _2024-01-26_ 1262004 23:46
5115 1 10 0.051 5.00 102% _P024-09-26_ 1262024 (013
5174 1 10 0.052 5.00 103%, _PO4-01-26_ 1262024 (a1
-0.008 10 3361 =0.335 0126 _ 2612024 1:08
-0.015 10 3351 <0335 MA 40126 _ 12612024 1:36
-00s 10 3B38 <0384 _RA-01-26_ 1262024 2:04
03 10 B3 <0384 M _ 040126 _ 12612024 2:32
LDm7 10 3566 <0359 _2024-01-26_ 12612024 5:46
0Ma 10 3566 <0359 Ha _2024-01-26_ 17262024 6:13
5.126 10 3566 184 5.00 1003% _2024-01-26_ 1262024 41
£.505 10 3586 165 5.00 92% _2024-01-26_ 1262024 7:09
0,087 10 3805 <0381 _2024-01-26_ 1262024 2:59
0022 10 W05 <0381 NA _2024-01-26_ 1262024 3:27
0015 10 878 <0388 _2024-01-26_ 11262024 T:36
0.0z 10 3878 <0388 MA _2024-01-26_ A2E2024 804
-0.002 10 3615 <0362 _2024-01-26_ 1/2G2024 148:37
0017 10 3615 <0262 MA _P024-01-26_ 1262024 15:05
5217 10 3615 188 5.00 104% _BO24-00-26_ 1262004 15:33
5314 10 3815 192 5.00 107% _POEADA-ZE_ UZER024 16:00
0.058 5 IT44 =087 _HRA-01-26_ 262024 1247
0.058 5 44 <0187 A _H24-01-26_ 1262024 1314

elementOne 57‘9
& 41891-Cl de 14[?”\./—-)
elementOne

Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
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Metrohrm 861/T88 lon Chromatograph System

alemeantOne

Client: Deeco
Date: 01.28.24

Analyst: LAWMNE
Detection Limit, (pg/mi):

Standards

a 0.0
oA 0,104
1 0,958
3 3.007
5 5.058
10 8.4973
01 0118
1 1.045
3 3125
5 5416
10 10.824
Correlation- 1.0000
ac 5,055
ac 5,158
ac 5,226
ac 5.089
Qc 5312

ac 5,420
o 5.201

oL 0110
oL 0102

oL 0,100
oL 0102
A0034-7 Q0 7808
40034-7 Q0 #.308
BLK -0.006
BLK -0.001
BLK 0.033
BLK 0.000
BLK 0.001

BLK 0.003
BLK 0.000
BLK 0.000

Cl-Diata 2 al 2

M26A-Cl, IC Data Sheet

0.10

CI'pg/ml Dilution

10
10

ac

TeRelathwa

T

Lab ID #: 41891

Column: lonPac AS14A
Eluent; 8.0 mM Na,COy' 1.0 mhM MaHCO,

Flow Rate: 1.0 mLimin.

Page 23 of 26

Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet

ugiml Errar Recavery File Mame Date Time
_2024-01-25_ 1252024 1745
4.0% 104% _2024-01-25_ 102502024 18:13
-4.2% 6% _2024-01-25_ 102502024 18:41
0.2% 100% _2024-01-26_ 102502024 19:09
1.2% 101% _2024-01-25_ 112502024 1936
0.3% 100% _E024-01-25_ 12502024 20:04
18.0% 118% _P024-01-26_ 12602024 17:51
4.5% 1055, _A024-01-26_ 102602024 1619
4.2% 10d%, _ARA-01-26_ 112602024 16:47
8.3% 108%: _2024-01-26_ 1126872024 1914
8% 108% _AA-01-26_ 1262024 19,42
5.00 101% _2024-01-25_ 1252024 2032
5.00 109% _2024-01-25_ 1252024 20050
5,00 106% _2024-01-26_ 1BE2024 355
500 102% _2024-01-26_ ABER024 4:23
5.00 106% _P024-01-26_ 1IBER024 D57
500 108% _2024-01-26_ 12612024 1628
500 104% _2024-01-26_ 102612024 20:10
0.10 110% _E024-01-25_ 102602024 2222
010 102% _P024-01-25_ 1126124 22:50
010 100% _B0Z4-01-26_ 1262024 16:56
010 102% _ROR4-01-26_ 102612024 20:37
780 103% _PRA1-26_ 11262024 13:42
780 106% 0240126 _ 1262024 1410
_A024-01-25_ 112572024 21:27
0240125 _ 1/25/2024 21:55
_2024-01-26_ 112612024 4:50
_0F4-01-76_ 112602024 518
_2024-01-26_ 11262024 11:51
_2024-01-26_ 1262024 12:19
_2024-I1-26_ V262024 1724
_2024-1-26_ 12682024 21:05
elameantOne
& 41881-Cl,
elementOne



elementOne

Date: V1574
.l“'.l'lEh’St. Lﬂm‘\‘ﬁ'\'\%
Batch name: (j}174574-4144 |

Column: lonPac AS144
Cone, Eluent: B.0 mi Na GO, 1.0mM NaHCO,
10mL Conc. Eluent Diluted to FV=1L with filtered UPDI

Lot# 10 11\ 3 -1
Method: 264 MaOH

Regenerant: 100mM H;PO,

Flow Rate: 1.0 mL/min.

IC Sample Sheet/Digestion Worksheet

LabID# 4{19 |

Instrument: g | 1-’{1”1
Lot | (14 Lo

AS LOC Sample ID Client | Analyte E m Dilution F"':,”rﬁ:;_"
| .G @ ot | gt
1 0. C0q [Amodnesy [ ¥ceh | \(U0
% L0
A 5.0
5 <0
\9 1h.0
3 G,
1 Bt QL
A L
0 BLE
1 Pi
VL oL
\% LER
14 L
\¢ e
WLt Legt
13 Hdal- | DO e — L%
4 -\ ohug \ | —
Kl 2 | || —
10 -1 iy 'l -
U X '1 —
1 - & ﬁlu'g v = - )
13 Go
4 QU
14 b
Manual integre
Curve IC Lot#_LLAV-11A-D Sodium Thiosultate Lot #_L (AN D4 comments__ Yol | (cf%
Spike 50 ul from 1000 uglml Std, to 10mL sample Lot #5: 1G ME Selution 2303508 . T, H.ﬁ;
QC: Spike 50 ul from 1000 ug/mlL Br Sid. .la 10mL sampée; lot #'5 listied above, . . VH_,. . .
Submitted for QC- Date: |- 24024 Time:_ 1% By_{Ywlgd  0C Review- Date: Time By:

elementOne
Certification: NJ NELAP NC009

41891 Deeco M26A Report Packet
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elementOne IC Sample Sheet/Digestion Worksheet Lab ID #: 4190 |

Date:\-1% L4 Column: lonPac AS14A Instrument: fls\| FL
Analyst: RMWW Cone. Eluent: 8.0 mM Na,CO/ 1.0mM NaHCO;  Lot# 4| |IUU'1
. 10mL Cunr.'... ﬁl&}a;‘t'fﬂ'l:tsgfu Fyw=1L with 1"|IIt'a-I".!iil'-;l";"tll'ﬂ]L QN
peten neame: G| LSt- A Hli?:wne F't:tn; 1.0 mL/min. Method: 264 NaOH
AS LOC. Sample ID Client | Analyte m m Dilution F“:I,”r?‘f]
10 16U
13 1H39l-% - (Do (ln — A X
24 “hdup \ —
14 -2 <\
B0 “At dup AAS
FaAl o, —
2" -Sdup s —
23 se -\4 3 —
24 < -\g Ay ?‘ “’SW —
26 4 us 5.219
H ok dip | o ) . 814
3 G
i) Q¢
fd e
a0 i
&\ | M941- 16 | deeco | Coa — S
a, -1 edup| L ¥ — | {
A% |athda Q0 Lo 1.9¥1% Wy | Ty=7%.0
a4 -4 Gudlup d {502
A% 0]%
Alp DL
a4 e
a4 U-1
a4 \C
£0 20
g:l”::éngi Sodium Thiosulfate Lot / Comments:___{C1 7 3

Spike 50 ul frorm 1000 ug/mL Sty to 10mL sample Lot #5: 1€ ME Solption
QG Spike 50 ul from 1000 wgighl Br Std, to 10mL sample; kot #s Bsied above.
Submitted for QC- Date: Time:; By - QT Review- Dale Time: By

elementOne
Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
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elementOne IC Sample Sheet/Digestion Worksheet Lab ID #: {91 |

12524
Date: I—*’bib'p'j- Column: lonPac AS144 Instrument: <] | ' ghi]
Analyst: Mllmwv‘l;? Conc. Eluent; 8.0 mM Na, 0Oy 1.0mM NaHCO, Lok ‘tth'l!?h 1
10mL Cone. Eluent Diluted to FV=1L with filtered UFDI
Batch name: Regenerant: 100mM H;PO Lot # AL
o1 ~2aq eg PO, WAL
5% h Flow Rate: 1.0 mU/min. Method: 264 NaOH
AS LOC. Sample ID Client Analyte EI‘;;"G E‘“n'::ﬁ Dilution FT{I:ILI]
S 5.0
Sl W O
<% (D
4 oL
55 Py N2
Manual integri -
Curve IC Lot & Sodium Thiosulfate Lot # Jf

Comments_ P01 E’F‘ £
Spike 50 ul from 1000 ugmL Std. fo 10mL sample Lot #s: IC ME Solution ~
QC: Spike 50 uL from 1000 ug/mL Br Std. 10 10mL sample; lot #5 |fEtied above.
Subritted for QC- Date: Tinne:; By: QL Review- Date: Time:, By:

[

elementOne
Certification: NJ NELAP NC009
41891 Deeco M26A Report Packet
Page 26 of 26



Appendix D

Plant Process Data



Holcim; Ada OK
Kiln3RTR-Run 1

64.2

60.71

61.43

60.27

61.56

60.61

61.42

60.78

61.10

61.05

60.50

61.40

60.52

61.19

60.56

61.51

60.98

60.96

62.65

62.82

67.60

67.43

65.43

64.75

63.88

64.14

63.44

64.04

64.03

63.63

64.14

63.50

64.17

64.00

63.79

64.06

63.50

63.99

63,32




Holcim; Ada OK
Kiln3 RTR-Run1

64.34

63.74

63.94

64.12

63.62

64.13

63.55

64.56

64.70

65.82

65.61

66.44

66.42

66.85

67.03

66.55

67.29

66.37

66.72

67.06

66.70

66.67

66.75

66.94

66.60

66.38

67.18

66.53

66.77

66.99

66.75




Holcim; Ada OK
Kiln 3 RTR - Run 2

68.4

66.94

66.46

67.06

66.98

66.93

68.33

67.61

68.72

68.30

68.59

68.71

68.08

68.80

68.21

68.93

68.18

68.47

68.85

68.32

68.74

68.59

68.38

68.71

68.24

68.94

68.04

68.92

68.55

68.22

68.76

68.41

68.57

£8.80

68.05

68.70

68.84

68.06

68.87




Holcim; Ada OK
Kiln 3 RTR - Run 2

68.13

68.75

68.56

68.56

68.46

68.40

68.83

68.05

69.00

68.41

68.24

68.95

68.05

68.78

68.31

68.68

68.18

68.54

68.66

68.11

68.75

68.43

68.39

68.79

68.26

68.60

68.36

68.94

68.09




Holcim; Ada OK
- Kiln3RTR-Run3

701

68.22

68.56

68.35

68.62

68.45

68.26

68.74

68.06

68.82

68.50

68.45

68.29

68.90

69.48

69.11

69.77

69.31

69.42

69.95

69.40

70.10

69.60

69.42

69.80

69.43

69.52

70.03

69.31

68.91

69.38

69.76

68.90

69.52

" 69.79

69.31

69.93

70.66

70.32




Halcim; Ada OK
. Kiln 3 RTR-Run 3




Appendix E

Calibration Documents



Probe or Pitot No:

5A

[Pitot Tube Inspection Sheet

{BL
B2

@ Level

1
_._/
l:: Bullseye Levell

)
B

o

Ph

Date 01/03/23
Tube Assembly Level? Yes
Ports Damaged? No
-10 deg < a1 < +10 deg 2
-10 deg < a2 < +10 deg 1
-5 deg < B1 < +5 deg 1
-5 deg < B2 < +5 deg 1
Y (gamma) 1
0 {theta) 1
A (alpha) 0.951
Z = A (sin y} < 0.125"? yes

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

|Pa = 0.475
Ph = 0.478
Tube Diameter (Dt) = 0.376
Pa = Pb +- 0.063"? Ves

1.05 x Di)?

0

.3948

(1.50 x D)?

1.05 x Dt)< P < {1.50 x D)7

Eligible for Default Pitot Calibration Factor (Cp = 0.84)?

Yes

Thermocouple Calibration

01/03/23

cold air 37 38 .0.20%
medium air 215 215 0.00%
hot air 325 325 0.00%

Windtunnel Calibration

AP1 0.31 0.84

AP 0.31 0.43 0.85

APs 03t | 0.43 0.85
Average Pitot Tube Calibration Factor--->| 0.85

1/3123




Probe or Pitot No:

58|

IPitot Tube inspection Sheet

E

B:Hl
a2

-

B2

] sutiseye 1%

Date 01/03/23
Tube Assembly Level? Yes
Ports Damaged? No
-10 deg < al < +10 deg 1
-10 deg <a2 < +10 deg 2
-5 deg < B1 < +b deg 1
-5 deg < B2 < +5 deg 2
Y {gamma) 1
0 (theta) 4
A (alpha) (.94
Z = Alsiny)<0.125"7 ves

W= A (sin 0) <0.031"? yes

Pa = 0.47
Pb = 0.47
Tube Diameter (Dt) = 0.376
Pa = Pb +- 0.063"7 yes

(1.05 x Dt)?

0.3948

1.50 x Dt)?

0.564

Yes

01/03/23

69.9

cold air 37 38 -0.20%
medium air 215 215 0.00%
hot air 325 324 0.13%

Windtunnel Calibration

tot Readin . !
AP 0.31 0.44 0.84
AP2 0.31 0.43 0.85
AP3 0.31 _ 044 0.84
Average Pitot Tube Calibration Factor---> 0.84

Ambient

1/3/23
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Alryas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
Airgas USA, LLC

630 United Drive
Durham, NC 27713
Ajrgas.com

Part Number; EO4NI77E15A3796 Reference Number; 122-402248430-1

Cylinder Number: XC025341B Cylinder Volume: 1811 CF

Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG

PGVP Number: B22021 Valve Cutlet: 530

Gas Code: C0,C02,02 BALN Certification Date:  Oct 13, 2021
Expiration Date: Qct 13, 2028

Certification performed in accordance with "EPA Traceability Protocol for Assay and Catification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/831, using the assay procedures listed. Analytical Mathodology does not require correction for analytical interference. This cylinder has a lotal analytical
uncertainty as stated balow with a confidence level of 95%. There are no significant impurities which atfect the use of this calibration mixture. All concentrations are an a

mole/mole basis uniass ctherwise noted,

Do Not Uise This Cylinder below 100 pslg, i.e. 0.7 megapascals,

Triad Data Available Upon Request

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

CARBON MONOXIDE §5.00 PPM 64,10 PPM G1 +/- 0.8% NIST Traceable 10M13/2021
CARBON DIOXIDE 10.00 % 10.22 % G +/- 0.6% NIST Traceable 10/12/2021
OXYGEN 12.00 % 11.79 % G1 +- .4% NIST Traceable 161272621
NITROGEN Balance

CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 09010213 KALOD4779 08.48 PPM CARBON MONOXIDE/NITROGEN +/- 0.5% Oct 16, 2024
NTRM 19060402 6162642Y 11,105 % CARBON DIOXIDE/NITROGEN +-0.6% Dec 04, 2025
NTRM 10010616 KG14963 9.967 % OXYGEN/NITROGEN +- 0.3% Apr 19, 2022

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VA-5001 CO2 BFBSGV1T Nondispersive Infrared (NDIR} Sep 15, 2021
Horiba VIA510 CO 1G46EADT Nondispersive infrarad (NDIR} Sep 22, 2021
Siemens Oxymat 61 M3298 02 Paramagnetic Sep 14, 2021

=

Approved for Release

Page 1 of 122-402248430~1



gas.

an Air Liquide company

Airgas Specialty Gases
Alrgas USA LLC

630 United Drive
Durham, NC 27713
Altgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Part Number: E04NISSE15A38X3
Cylinder Number: ALM-056015
L.aboratory; 124 - Durham (SAP) - NC

PGVP Number:

Gas Code;

B22022
C0,C02,02,BALN

Reference Number:
Cylinder Volume:
Cylinder Pressure;
Valve QOutlet;
Certification Date:

Expiration Date! Mar 28, 2030

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calipration Standards (May 2042)" dogument EPA
B00/R-12/531, using the assay procedures Hsted. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 85%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
mole/mele basis unless otherwise neted.
Do Not Use This Cytinder below 100 psiﬂ. l.e. 0.7 megapascals.

122-402389885-1A
143.7 CF

2016 PSIG

590

Mar 28, 2022

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON MGNOXIDE 120.0 PPM 116.5 PPM G1 +/- 0,3% NIST Traceable 03/28/2022
CARBON DIOXIDE 18.00 % 1817 % G +/- 0.7% NIST Traceable 03/28/2022
OXYGEN 22,00 % 21.90 % G1 +/- 0.5% NIST Traceable 03/28/2022
NITROGEN Balance
S BEEES SE  —e  _______________________________
CALIBRATION STANDARDS ‘
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010207 KALOG3102 246.9 PPM CARBON MONCXIDE/NITROGEN +f~ 0,2% Oct 16, 2024
NTRM 12061508 CC354696 19.87 % CARBON DIOXIDEMNITROGEN +~ 0.6% Jan 11, 2024
NTRM 08010220 K0131585 23.20 % OXYGEN/NITROGEN +/-0.4% Jun 01, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Modet Analytical Principle Last Muitipoint Calibration
Horiha VA-5001 CO2 BF88GV17 Nondispersive Infrared (NDIR) Mar 01, 2022
Horiba VIAS10 CO RS2EGLEK Nondispersive infrared (NDIR) Mar (1, 2022
Siemens Oxymat 61 M3239 02 Paramagnetic Mar 01, 2022
___

Triad Data Available Upon Request

rd

T
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CERTIFICATE OF ACCURACY: GMACS-c Calibration Standard

1 Air Liguide company
LAY LABORATORY CUSTOMER INFORMATION
AIRGAS SPECIALTY GASES Work Order #: 160-402845897-1 Customer: DEECO Inc,
Exploratory Products Group Sales Order #: 1123601913 Address 1: 3404 Lake Woodard Road
6141 Easton Road PO #: 7100179560 Address 2;
Plumsteaduville, PA 18949 City / State / Zip:  Raleigh, NC 27604
PRODUCT INFORMATION
MPOSITION CONCENTRATION UNCERTAINTY {Abs) UNCERTAINTY (Rel
Hydrogen Cyanide 43.9 PPM 2.3 PPM 4.6 %
Sulfur Hexafluoride 5.0 PPM 0.07 PPM 1.3%
Nitrogen Balance
CYLINDER #; CC768222 AIRGAS PART #: XO3NIS9CLS5ACOWS
CYLINDER TYPE; 150A Aluminum CERTIFICATION DATE: 7-Sep-2023
CGA; 35058 EXPIBATION DATE: 7-Mar-2024
CYLINDER PRESSURE: 2000 psig IXTURE DEW POINT: N/A
CERTIFICATION DATA
BLENDING PROCESS; GravStat™ Gravimetry
~OMPONENT CONCENTRATIGN LINCERTAINTY (Abs} UNCERTAINTY {Rel}
rogen Cyanide 50.02 PPM 0.9 PPM 1.8 %
Sulfur Hexafluoride 5.02 PPM 0.07 PPM 13%
CONFIRMING ANALYSIS:  FTIR Spectroscopy
INSTRUMENT / MODEL: CAlI Model 700 ETIR
COMPOMEN CONCENTRATION UNCERTAINTY (Abs UNCERTAINTY {Rel
Hydrogen Cyanide 49.8 PPM 2.1 PPM 4,2 %
REFERENGE STANDARD: GMPS-c 50 PPM Hydrogen Cyanide
CYLINDER NUMBER: CC768196
EXPIRATION DATE: 2/29/2024
COMPONENT CONCENTRATION - - UNCERTAINTY (Abs)- UNCERTAINTY [Rel}
Hydrogen Cyanide 48.9 PPM 1.7 PPM 34 %
CAUBRATION CURVE DATA Curve Order Correfation Slope (X2) Slope (X Intercept
Point-to-Point Matching Std Linear / Direct Ratio N/A NSA N/A N/A
INTERLOCK STATISTICS
CONCENTRATION UNCERTAINTY {Abs] UNCERTAINTY [Rel)
BLEND RESULT: 50.02 PPM 0.9 PPM 18 %
ANAEYS|S RESULT; 49.8 PPM 2.1 PPM 4.2 %
INTERLOCK RESULT: 49.9 PPM 2.3 PPM 4.6 %

o ,‘.-,—'.iﬁ‘MMENTS [ SPECIAL INSTRUCTIONS

1. A GMACS-c {"Candidate GMACS") is made and certified according to the EPA GMACS Procedure {Alt-114) found at: hitns /fcfoul epa.aoy
2. Do not use this standard if pressure is less than 200 psig.
3. Do not use or store this product at or below the stated dew point.

APPROVED BY:

BOB GRASMEDER



Airgas Specialty Gases
Alrgas USA LLC

2 el 630 United Drive
an Air Liquide company Durham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: CERTIFIED STANDARD-SPEC

Part Number: XO02NI99C15A54F5 Reference Number: 122-40270557 1-1
Cylinder Number: CC426155 Cylinder Volume: 144.0 CF
Laboratory; 124 - Durham {SAP) - NC Cylinder Pressure: 2015 PSIG
Analysis Date: Mar 28, 2023 Valve Quitlet: 350

Lot Number: 122-402705571-1

Expiration Date: Mar 28, 2031

Product composition verified by direct comparison to calibration standards traceable to N.LS.T. weights and/or N,1.5.T.
Gas Mixture reference materials.

ANALYTICAL RESULTS
Component Reqg Cong Actual Concentration Analytical
{Mole %) tUncertainty
ETHYLENE 75.00 PEM 75.47 PPM + 2%

NITROGEN Balance

() L =75

/ Approved for Release Page 1 of 1




Client: Holcim Ada Ok
Test Location: Kiln 3 Main Stack
Date: Jan 08 24 Start Time: 15:21:04
Run number Stratification Check
One Minute Averages

Reference  Plant

02 02
%,dry %,dry

3:22:.02PM 132 13.8
3:23:02 PM 132 13.8
3:24:02PM 132 13.6

3:25:02PM 132 14.0
3:26:02 PM 132 14.0

PointA  13.2 13.8
3:27:.02PM 133 14.0
3:28:02PM 134 14.0
3:29:02PM 133 14.0
3:30:02PM 134 14.1
3:31:02PM 133 14.1

PointB 134 14.0
3:32:02PM 132 14.1
3:33:02PM  13.2 13.9
3:34:02 PM 127 13.8
3:35:02PM  13.0 12.9
3:36:02 PM 133 13.8

Point C 13.1 13.7



Holcim; Ada OK
Kiln 3 RTR-Run 1
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Holcim; Ada OK

Kiln 3 Main Stack

Run 3

Spectrum Date Time SNR 2500 sBeam @ 2500
SPC__007306.LAB  01/08/24 19:04:30.648 6836.45752 1.315389
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Appendix F

Test Participants



Scott Steinsberger Project Manager and FTIR Operator
Dustin Carpenter Sampling Technician
Lee Harris Sampling Technician

Shelby Hudgens Holcim Plant Contact



Appendix G

RTR Sampling and Analytical Protocol
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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 will be included in this
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

Holcim (US) Inc. - Ada Facility
1100 West 18 th Street
Ada, Oklahoma 74820

Mr. Shelby Hudgens

Telephone: (580) 618-1232

Fax: (580) 421-8971

E-Mail shelby.hudgens@holcim.com

1.3  PROCESS OF INTEREST

The process to be tested at the Ada facility is a semi-dry kiln, equipped with a single stage
preheater and flash calciner in front, producing portland cement. There is no inline raw mill.

1.4  AIR POLLUTION CONTROL EQUIPMENT

The modern semi-dry technology utilizes a single stage preheater and flash calciner
arrangement in front of the kiln. This additional step helps to promote self-combustion of organics
that evolve from the raw materials. The air pollution control equipment at the Ada facility consists
of multiple control devices; inherent dry scrubbing for SO,; inline low NO, calciner, low NO, burner
and selective non-catalytic reduction (SNCR) for NO,. The selective non-catalytic reduction
(SNCR) post combustion emissions control technology reduces NO, by injecting ammonia into the
process at a properly determined location. (NOTE: The add-on SNCR control technology is
included in the design due to Holcim's corporate policy, not for regulatory compliance.) A fabric
filter baghouse controls PM emissions from the clinker cooler and alkali bypass as well as the kiln.
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1.5  EMISSION POINTS AND SAMPLING LOCATIONS

The emissions from the clinker cooler, alkali bypass, and kiln are co-mingled in to a common
stack.

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 4.
1.7 EXPECTED TEST DATES

Test dates are to be determined.

1.8 TEST PROGRAM ORGANIZATION

The test program organizational chart is presented in Figure 1.1.
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Management Lines of Authority

Quality Assurance Lines of Authority

Figure 1.1 Organizational Chart

Ada, OK Date: September 29, 2023
Project
Director
Dr. Scott Steinsberger
Sr. Vice President
Project Project Quality
Manager Assurance Manager
Dr. Scott Steinsberger Marc Hamilton
Sr. Vice President President
Field Data Report Sample
Operations Task Manager Manager
Coordinator Dr. Scott
Steinsberger Dustin Carpenter
TBD Sr. Vice President Chemist
. Report Staff DEECO Contract
Field Staff Dr. Scott Laboratory Laboratory
Steinsberger Staff Element One
TBD Sr. Vice President Dustin Carpenter Ken Smith
or designee Barbara DeWees 910-793-0128
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2.0 SOURCE DESCRIPTION

2.1 PROCESS DESCRIPTION

The Holcim Ada facility operates one (1) semi-dry single-stage preheater/precalciner kiln
line, 12 feet in diameter by 177 feet in length, with a nominal clinker production capacity of 2,200
TPD and a true capacity of 764,453 TPY. The facility also operates process units which conduct the
following operations:

* Mining and transport of raw materials (limestone and shale);
* Raw material crushing, screening, and transport operations;
* Coal crushing, transport, and storage;

* Raw material preparation, transport, and storage;

* Clinker cooling, transport, and storage;

* Finish milling resulting in production of cement;

* Product transport, storage, loading, and shipping.

Holcim Ada's cement manufacturing process begins with mining (i.e., drilling and blasting)
of raw materials: calcium carbonate (limestone) and argillaceous materials (shale) from the quarry.
The raw materials are then loaded into trucks which haul the materials to be unloaded at the primary
crusher. The materials then travel by conveyor to the secondary crusher where they are discharged
onto an overland conveyor belt system.

The conveying system transports the raw material to the raw material storage silos. It is then
fed into the raw mills. Water is added to the materials, which are then ground into slurry.
Additional raw materials, such as sand, spent catalyst, mill scale, etc. may be added to the mix to
adjust the chemistry of the slurry to meet quality standards.

The slurry is pumped from the raw mills to the kiln feed storage tanks. The kiln feed is
pumped to the kiln system, where it undergoes physical and chemical changes during the heating
process to form hydraulic calcium silicates found in clinker. Heat for the kiln is provided by natural
gas, coal, tire-derived fuel (TDF), liquid fuels (i.e., non-hazardous used oil and bio-diesel) and/or
other approved alternative non-hazardous fuels. The kiln exhaust is vented through a baghouse.
Cement kiln dust (CKD) collected by the baghouse is transported to a waste dust bin, insufflation
bin, or shipping silos. The kiln is also equipped with selective non-catalytic reduction (SNCR) for
NO, control.

The clinker is discharged from the kiln into the clinker cooler and then transported to clinker
storage silos. The clinker cooler exhausts to the same baghouse as the kiln. From the clinker storage
silos, the clinker is conveyed to the finish mills to be finely ground. Gypsum and additional
materials are ground with the clinker. The cement is transported from the finish mill to the shipping
silos or packing silos for distribution by truck, rail, or bagged product. Dust collectors are in place
to collect and recover product and also control emissions from the bagging. Dust collectors in the
shipping area are used to convey product to and between silos and to the truck and rail loading areas.

Coal, TDF, whole tires and other solid fuels are received by truck or rail. Rail cars are
unloaded with a shaker apparatus, if necessary, to remove the materials from the cars. The coal is
stored outside and transferred to the coal silo and then conveyed to coal mills for grinding into a fine
powder prior to injection into the kiln or precalciner.
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2.2  CONTROL EQUIPMENT DESCRIPTION

The air pollution control equipment at the Ada facility consists of multiple control devices;
inherent dry scrubbing for SO,; inline low NO, calciner, low NO, burner and selective non-catalytic
reduction (SNCR) for NO,. The selective non-catalytic reduction (SNCR) post combustion
emissions control technology reduces NO, by injecting ammonia into the process at a properly
determined location. (NOTE: The add-on SNCR control technology is included in the design due
to Holcim's corporate policy, not for regulatory compliance) A fabric filter baghouse controls
particulate emissions from the clinker cooler and alkali bypass as well as the kiln.

A schematic of the Ada process, including control equipment is shown below in Figure 2.1.
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Figure 2.1 Ada Detailed Process Schematic
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3.0 TEST PROGRAM

3.1 OBJECTIVES

An air emissions sampling and analytical program will be conducted on the Common stack
at the Ada cement facility located in Ada, Oklahoma. 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 "DRAFT GENERAL TEST PLAN
Testing To Determine HCN, HF, and Cl, Emissions From Cement Kilns” dated March 2, 2023 and
the 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.

The source emission test will be performed on a date to be determined. Testing will be
conducted under representative process and control system operating conditions. For facilities with
inline raw mills, testing will be performed while operating in the “Mill On" and “Mill Off”
conditions. Ada has no inline raw mill, therefore only a single operating condition will be tested.
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

Eampling No. of | Sample/Type Sampling Sample Run | Analytical Method Analytical
ocation | runs Pollutant Method Times (min) Laboratory
|Day 1
Stack Arrive on-site and set up test equipment on the Kiln 3 common stack
|Day 2
II;EES 3 0,CO, | EPA Method 3A 60 Paﬁgﬁﬁectgzgoz) 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

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

Mr. Shelby Hudgens, the Ada facility contact, 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

Nk -

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 Kiln 3 common stack is vertically oriented, round stack with an inside diameter of 139".
The test location is approximately 1571" downstream (11.3 diameters) of the duct breaching and
1218" (8.8 Diameters) upstream of the stack outlet. The sampling locations meet 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 will be conducted at the Common stack test location.

A twelve (12) point sampling traverse will be made using six (6) point traverses in each of
two perpendicular directions (or 3 points in each of 4 sampling ports) at the Common stack. Each
traverse will be made at each sampling location using a type-S pitot tube in accordance with EPA
Methods 2 procedures. Gas temperatures are to be measured using calibrated Type K thermocouples
and digital readout devices. All measurements are to be performed in accordance with the
procedures in EPA Methods 2, and 26A.

A schematic of the common stack is provided in Figure 4.1.
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/— 139" ID

Traverse Points
4 Half-Axes
3 points/axis

12 total points

Figure 4.1 Schematic of 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
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equivalent) analyzer measures using the paramagnetic technique. An oxygen molecule, because of
its 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.

Sample is 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 0.1N sulfuric acid in the second and third, an
empty fourth 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 26A trains will be operated isokinetically for a minimum of 60 minutes and
collect a minimum 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.

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.
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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 (Cl'). 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 26 A HF/Cl, samples will be analyzed by Element One of Wilmington NC.
Refer to Section 1, Figure 1.1 for contact information.

The relative deviation (RD)will be calculated as described in EPA Method 30B between the
Cl, concentrations measured with the paired trains.
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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.

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
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2)

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;

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

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;

Y

2)

3)

4)

5)

6)

7)

8)

9)

10)

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;
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;”

Heated sample lines will be <100 feet wherever possible, and not longer than 200 feet,
without prior approval for unusual test circumstances;

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;

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;

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;

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;
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;)

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;

The nitrogen purge will be discontinued and the sampling system will be allowed to
equilibrate 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
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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;

11)  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.

0, 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
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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.

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.

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.

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.

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.

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.

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.
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8.3

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.
If v deviates by more than 5 percent, the meter is recalibrated and the meter
coefficient (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 practiceis to adjust
and recalibrate the dry gas meter anytime vy is found to be outside the range of 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. Ifthe range of values does not vary by more than 0.20 in H,O over
arange of 0.4 to 4.0 in H,0O, 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.

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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A: 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. Datarequired 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 copyraw 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, 4), 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

- Lost data 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.



Appendix A

Sampling and Analytical Methods



The sampling and analytical methods for this sampling effort can be found at the
following website:

Promulgated EPA test methods, 40 CFR 60 (Methods 1-4, 26A, and 320)

https://www.epa.gov/emc/emc-promulgated-test-methods



http://www.epa.gov/ttnemc01/promgate.html%20
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