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SECTION D – PROCESS INFORMATION 

1.0 INTRODUCTION 
The information presented in this section is submitted in accordance with the requirements of 40 CFR 
266.100 through 266.112, 270.22, and 270.66. This section contains information about the cement kiln 
systems, the hazardous waste process, and the air pollution control equipment. The operation and 
emissions from the pyroprocessing units are controlled under 40 CFR 63 Subpart EEE, but the 
units are described here for purposes of understanding the operations and their potential impact on 
RCRA issues such as closure and risk assessment. 

CPCC is a major manufacturer of portland cement in the United States and currently owns and operates 
a cement plant located at 2609 N. 145TH East Avenue, Tulsa, Oklahoma. Systech Environmental 
Corporation (Systech), a wholly owned subsidiary of Geocycle LLC, located within the CPCC plant, 
owns and operates a hazardous waste management facility. Systech’s primary responsibility is to 
receive, process, and store fuel quality waste (FQW) prior to introduction into the cement kilns. 
Pumpable FQW will be used in the dry process cement kilns; therefore, the cement plant will be subject 
to the requirements of the Hazardous Waste Combustors NESHAP (40 CFR Part 63, Subpart EEE). The 
following sections describe the general, technical, and operational aspects of the CPCC plant. 

2.0 CEMENT MANUFACTURING PROCESS 
CPCC operates two dry process cement manufacturing units at the Tulsa plant. Cement production at the 
facility involves raw material quarrying, crushing, drying, grinding, and blending, along with clinker 
production in the kilns, finish grinding, and packaging. The main raw materials in the portland cement 
manufacturing process include raw limestone sand, and shale, as well as various raw material substitutes. 
These are the components necessary for the manufacture of the cement chemicals (dicalcium silicate, 
tricalcium silicate, tricalcium aluminate, and tetra-calcium alumino-ferrite). The primary raw materials 
are obtained from the on-site quarries and are comprised of limestone. The facility also uses other raw 
materials that contain the necessary chemical properties for the manufacture of cement. The alternate 
materials are obtained from on-site and off-site sources and include, but are not limited to, alternate silica, 
alumina, and iron bearing materials. For the dry process, the raw materials are finely ground in the raw 
mills and fed to storage and blending silos prior to the raw material being introduced into the kilns. 

Once introduced into the kiln, heat and energy are available to transform the calcium carbonate into lime 
(calcium oxide). This reaction takes place at approximately 1,480°F-1,650°F (material temperatures).Fuel 
is fired with combustion air into the burning zone of the rotary kiln (lower end) via the kiln burner 
pipe(s). The hot combustion gases are intimately contacted with the descending raw material, which 
results in efficient heat transfer. The temperature increase in the descending raw materials induces a series 
of physical and chemical changes resulting in the formation of clinker. In the final stage of the rotary kiln, 
called the sintering zone, material temperatures reach a temperature of approximately 2,700°F (flame 
temperatures are approximately 3,400°F). Clinker is discharged from the lower, hot end of the rotary kiln 
into the clinker cooler, where it is cooled by air blown through the moving bed of hot clinker. The cooled 
clinker is transported by conveyor system to clinker storage and then to the finish mill system.  
At the finish mills, the clinker is mixed with gypsum and other additives and minerals and ground to 
produce portland cement. The cement is then transported to the cement storage systems prior to be 
shipped either in bulk or in bags.  

The exiting combustion gases from each of the kilns pass through an air pollution control device 
(baghouse) prior to being exhausted through a stack. 
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A summary of the kilns’ design parameters is included in Table D-1. 

TABLE D-1 SUMMARY OF KILN SYSTEM DESIGN 
DESIGN PARAMETERS NOMINAL RATE/DATA, UNITS 

 Kiln #1 Kiln #2 
Manufacturer/Model FL Smidth FL Smidth 

Date Installed 1961 1962 
Kiln Diameter 12 feet 12 feet 
Kiln Length 425 feet 425 feet 
Kiln Slope ½ inch per foot ½ inch per foot 

Max. Clinker Production Rate 96 short tons/hr combined 
FQW Firing Point Burner pipe in the kiln hood Burner pipe in the kiln hood 

Stack Height 60 feet 60 feet 
Stack Gas Flow Rate 160,000 acfm 160,000 acfm 

Stack Gas Exhaust Temperature 450 °F 450 °F 
 

Attachment D-1 provides a typical flow diagram of the cement manufacturing process at the CPCC 
plant. 

3.0 DETAILED KILN SYSTEM DESCRIPTION 
Each of the dry process kiln systems at CPCC is equipped with the following components: 

• a rotary kiln; 

• a clinker cooler; 

• a coal mill; 

• firing systems for fossil fuels, pumpable FQW, or other alternative fuels; 

• baghouse; and, 

• stack. 

Attachment D-1 contains a diagram of the pyroprocessing system showing the fuel and raw material 
input and process measurement locations. 

4.0 HAZARDOUS WASTE PROCESS DESCRIPTION 
Systech has an extensive management program for properly receiving, handling, processing, and storing 
the FQW prior to introduction to the kiln system. Systech has designated receiving/storage facilities 
consisting of designated storage tanks for FQW and for non-hazardous used oils.  

All liquid waste fuel is received in bulk trucks which are unloaded directly into the storage tanks at the 
Systech facility located within the property boundaries of CPCC. To a minor extent, wastes generated at 
the cement plant in the process of manufacturing portland cement and managing hazardous and non-
hazardous wastes, including used oil are also used in the FQW blending process. 
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Once blended piping, ancillary equipment, and associated controls are utilized to transfer FQW from the 
storage tanks to the CPCC kilns. FQW is fired through a “burner lance” mounted in the hot end of each 
kiln. The burner uses high pressure air atomization to inject the FQW directly into the flame zone. A 
mass flow meter is installed on the FQW delivery system to control, continuously monitor, and record 
the firing rate. 

CPCC will not conduct direct transfer of FQW from trucks to the kiln. Therefore, the provisions of 
40 CFR 266.111 do not apply. 

5.0 DESCRIPTION OF AIR POLLUTION CONTROL DEVICE (APCD) 
Induced-draft (ID) fans draw flue gas from the kilns and discharge through baghouses that capture the 
ground raw material mix entrained in the gas stream. The cleaned gas streams are exhausted to the 
atmosphere through each of the main stacks. The captured dust may be marketed and sold as a byproduct, 
fed to the finish mills, or returned to the kilns, with the excess placed in the onsite monofil. 

6.0 NOTIFICATION OF COMPLIANCE AND COMPREHENSIVE 
PERFORMANCE TEST 

In accordance with the Hazardous Waste Combustor (HWC) NESHAP, CPCC must perform a 
compliance performance test to measure the ability to meet the 99.99% destruction of hazardous waste 
compounds requirement found in the HWC NESHAP. The kilns are operated to meet the requirements of 
the HWC Maximum Achievable Control Technology (MACT) found in 40 CFR 63, Subpart EEE as 
described in their air permit. CPCC must conduct testing every 5 years while the kilns are burning FQW 
to determine compliance with the MACT EEE requirements. A copy of the most recent Notification of 
Compliance and Comprehensive Performance Test Report dated April 2018 is enclosed in Attachment 
D- 2. All revisions or updates to this testing requirement will be maintained in the facility records. The 
permit application will not be modified to include subsequent test results.  
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ATTACHMENT D-1 FLOW DIAGRAM – CEMENT KILN PROCESSING 
SCHEMATIC  
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1. INTRODUCTION 

1.1 Scope and Purpose 

This document has been developed in accordance with 40 CFR 63.1207(a) through (j) and 63.1210(a) of 40 

CFR Part 63, Subpart EEE, National Emission Standards for Hazardous Air Pollutants from Hazardous Waste 

Combustors (hereinafter “Subpart EEE” or “HWC MACT”). It is intended to serve as a Notification of 

Compliance (NOC) documenting the Tulsa Cement LLC d/b/a Central Plains Cement Company (CPCC), Tulsa, 

Oklahoma cement manufacturing facility’s compliance with applicable Subpart EEE comprehensive 

performance testing requirements, emission standards, continuous monitoring system (CMS) requirements, 

and operating parameter limits (OPLs). 

 

The HWC NESHAP regulations require that a Confirmatory Performance Test (CfPT) be commenced no later 

than 31 months after the previous Comprehensive Performance Test (CPT) to show compliance with the 

dioxin/furan (D/F) cement kiln standard of 40 CFR 63.1220. The previous comprehensive performance test 

was commenced on September 25, 2017, requiring the CfPT to be commenced by April 25, 2020.  

 

CPCC conducted the CfPT in accordance with the requirements of Subpart EEE in February 2020 on Kiln 1 

and Kiln 2. Testing was conducted February 26 through February 28, 2020. CPCC received preliminary 

results that indicated Kiln 1 did not meet the D/F emission standard during the CfPT. Preliminary results 

were received on March 26, 2020. The regulation allows for up to 90 days for CPCC to determine if 

compliance was demonstrated. Should it be determined that CPCC did not demonstrate compliance, CPCC is 

to conduct a CPT to identify revised D/F operating parameter limits specified in 40 CFR §63.1209(k) 

pursuant to the requirements of 40 CFR §63.1207(l)(2). CPCC submitted a test protocol addendum to 

specify how CPCC would establish revised OPLs for D/F parameters. To minimize the duration of potential 

non-compliance and to minimize process interruptions, CPCC conducted additional testing during the week 

of April 13, 2020 under revised operating conditions. This effort was taken prior to making a formal 

compliance determination. FQW operation on Kiln 1 is allowed for 720 hours for the purposes of pre-testing 

and testing. The results from the February and April test events are summarized in this NOC. Upon submittal 

(postmark) of this NOC to the Oklahoma Department of Environmental Quality (ODEQ), the facility will 

comply with the operating requirements specified herein. The operating requirements set forth in this NOC 

will remain in effect unless and until CPCC submits a revised NOC in accordance with applicable 

requirements. 

1.2 Facility Process Information 

CPCC operates two dry process cement manufacturing units at the Tulsa plant. Cement production at the 

facility involves raw material quarrying, crushing, drying, grinding, and blending, along with clinker 

production in the kilns, finish grinding, and packaging. The main raw materials in the portland cement 

manufacturing process include calcium, silica, alumina, and iron. These are the components necessary for 

the manufacture of the cement chemicals (dicalcium silicate, tricalcium silicate, tricalcium aluminate, and 

tetra-calcium alumino-ferrite). The primary raw materials are obtained from the on-site quarries and are 

comprised of limestone and clay. The facility also uses other raw materials that contain the necessary 

chemical properties for the manufacture of cement. The alternate materials are obtained from on-site and 

off-site sources and include, but are not limited to, alternate silica, alumina, and iron bearing materials. For 

the dry process, the raw materials are finely ground in the raw mills and fed to storage and blending silos 

prior to the raw material being introduced into the kilns.  
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Once introduced into the kiln, heat and energy are available to transform the calcium carbonate into lime 

(calcium oxide). This reaction takes place at approximately 1,480°F 1,650°F (material temperatures). 

 

Fuel is fired with combustion air into the burning zone of the rotary kiln (lower end) via the kiln burner 

pipe(s). The hot combustion gases are intimately contacted with the descending raw material, which results 

in efficient heat transfer. The temperature increase in the descending raw materials induces a series of 

physical and chemical changes resulting in the formation of clinker. In the final stage of the rotary kiln, 

called the sintering zone, material temperatures reach a temperature of approximately 2,700°F (flame 

temperatures are approximately 3,400°F). Clinker is discharged from the lower, hot end of the rotary kiln 

into the clinker cooler, where it is cooled by air blown through the moving bed of hot clinker. The cooled 

clinker is transported by conveyor system to clinker storage and then to the finish mill system. 

 

At the finish mills, the clinker is mixed with gypsum and other additives and minerals and ground to produce 

portland cement. The cement is then transported to the cement storage systems prior to be shipped either 

in bulk or in bags.  

 

The exiting combustion gases from each of the kilns pass through an air pollution control device (baghouse) 

prior to being exhausted through a stack. 

 

In addition to raw material and product handling, the facility also has an extensive management program 

for properly receiving, handling, processing, and storing the FQW prior to introduction to the kiln system. 

The Tulsa plant has designated receiving/storage facilities consisting of designated storage tanks for FQW. 

Piping, ancillary equipment, and associated controls are utilized to transfer FQW from storage tanks to the 

kilns. 
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2. EXECUTIVE SUMMARY 

Under Subpart EEE, CPCC must conduct a CfPT test to demonstrate compliance with the D/F emission 

standard and demonstrate compliance with the performance specifications for affected CMSs. This section 

provides an overview of the CfPT and CMS performance evaluations conducted by CPCC. In addition, a 

summary list of other information documenting compliance with applicable operating requirements, such as 

automatic waste feed cut off (AWFCO) system operability and operator training is provided. Finally, affected 

air pollution control equipment is identified. The information summarized in this section is addressed in 

greater detail in later sections. 

2.1 Comprehensive Performance Test Overview and Results 

A CfPT consisting of three test runs each on Kiln 1 and Kiln 2 was performed at the from February 26 

through February 28, 2020 in accordance with the submitted test protocol. CPCC submitted a test protocol 

addendum to specify how CPCC would establish revised OPLs for D/F parameters based on the preliminary 

Kiln 1 results. A copy of the test protocol and test protocol addendum is provided in Appendix A. 

 

The test runs were completed to generate the data necessary to demonstrate compliance with applicable 

Subpart EEE emission standards and operating requirements. Testing is required to meet the dioxin/furan 

emission standards per 40 CFR 63.1220(a)(1). Table 2-1 quantifies the results from each test run to 

document compliance with the applicable emission standard. Data gathered during the CfPT to calculate 

compliance with the dioxin/furan emission standard are provided in Appendix B. 

 

Table 2-2 presents a compliance demonstration summary comparing relevant CfPT run results with 

applicable Subpart EEE requirements. Additional details regarding the conduct of the CfPT and the 

derivation of the compliance demonstration results are provided in Sections 3.0 and 5.0. 

Table 2-1 Summary by Dioxin/Furan Emission Results 

Run Kiln 1 a Kiln 2 a 

1 0.60 0.0085 

2 0.36 0.0071 

3 0.49 0.0071 

4 0.028 - 

5 0.012 - 

6 0.021 - 
a. ng TEQ/dscm corrected to 7% O2 

Table 2-2 Emission Compliance Summary 

Emission 
Parameter 

Units Kiln 1 Kiln 2 
Regulatory 

Limit 

D/F ng TEQ/dscm @ 7% O2 0.02 a 0.01 0.2 b 

CO c ppmvd @ 7% O2 82.9 66.1 100 
a. Compliance with the standard demonstrated during the April re-test under revised operating conditions. 

Average from Runs 4, 5, and 6 is represented in Table 2-2. 
b. Limit based on inlet temperature to the air pollution control device above 400°F. 
c. Maximum HRA observed during any run per kiln. 
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2.2 Continuous Monitoring System Performance Evaluation Overview and 
Results 

40 CFR 63.1209(d) requires CPCC to conduct performance evaluations of affected CMSs in accordance with 

40 CFR 63.8(e). The affected CMSs were installed, calibrated, and certified in accordance with applicable 

performance specifications prior to the CfPT to minimize interruptions and to maintain accurate instrument 

performance during the CfPT. Section 4.0 identifies the CMSs subject to Subpart EEE performance 

evaluation requirements. 

2.3 Operating Parameter Limits 

40 63.1209(b) and 63.1209(j) through (p) require CPCC to establish a variety of OPLs. The CfPT conducted 

in February did not set new OPLs. Additional testing to identify revised operating conditions required by 

40 CFR §63.1209(k) was performed on Kiln 1. The previous NOC provided documentation of the OPLs that 

remain in effect for the facility. Table 2-3 presents a summary of the operating limits (emission limits and 

OPLs) that were established in the previous NOC and that were re-established under revised operating 

conditions during the April test event. 

Table 2-3 Summary of Operating Parameter Limits 

Emission Limit/OPL Kiln 1 Kiln 2 

Min. Combustion Chamber Exit Temperature (°C) 1,084 1,033 

Max. Production Rate (tonnes/hr) 76.9 a 89.0 

Max. Pumpable (and Total) FQW Feed Rate (tonnes/hr) 7.0 a 8.3 

Max. Baghouse Inlet Temperature (°F) 479 a 482 

Max. CO (ppm) 100 100 

Max. Kiln Differential Pressure (kPa) <0 <0 

Max. Hg MTEC (µg/dscm@7%O2) 120 120 

Max. Hg FQW Feed Concentration (ppm) 3.0 3.0 

Max. Total SVM Feed Rate (lbs/hr) 94.9 738 

Max. Total Thermal SVM Feed Rate (lbs/MMBtu) 1.16 8.28 

Max. Total LVM and Pumpable Feed Rate (lbs/hr) 58.6 98.4 

Max. Total Thermal LVM Feed Rate (lbs/MMBtu) 0.117 0.180 

Max. Total Chlorine/Chloride Feed Rate (lbs/hr) 378 364 

a. Value was established during the April re-test under revised operating conditions. 
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2.4 Other Compliance Documentation Information 

Subpart EEE requires CPCC to list the methods that will be used for determining continuing compliance with 

the applicable standards and operating requirements, including a description of reporting requirements and 

air pollution control methods in accordance with 40 CFR 63.9(h)(2)(i)(C) and (F). In addition, according to 

the Preamble to the September 30, 1999 Federal Register (FR) notice promulgating the original final 

Subpart EEE implementation requirements, CPCC must include “other information documenting compliance 

with the [Subpart EEE] operating requirements, including but not limited to automatic waste feed cutoff 

system operability and operator training.” See 64 FR 189 at p. 52918, col. 2, September 30, 1999. 40 CFR 

63.1206(b)(11) also requires CPCC to calculate the hazardous waste residence time for the kiln system and 

provide it in the NOC. The following requirements are addressed in Section 7.0: 

 

► calculation of Hazardous Waste Residence Time; 

► Startup, Shutdown, and Malfunction Plan (SSMP); 

► Operation and Maintenance Plan (OMP); 

► AWFCO system operability; 

► combustion system leaks; 

► operator training and certification; 

► Feedstream Analysis Plan (FAP); and 

► reporting requirements. 

2.5 Area/Major Source Demonstration 

Subpart EEE requires CPCC to provide an analysis demonstrating whether the affected source is a major 

source or an area source using the emissions data generated by the CPT in accordance with 40 CFR 

§63.9(h)(2)(i)(E). Test results for the single highest HAP – HCl – show the facility emits approximately 5.7 

tons per year (tpy) and is therefore classified as an area source facility. No other HAP is emitted in an 

amount greater than approximately 0.044 tpy. Additional details regarding the major/area source analysis 

are provided in Section 8.0. 

2.6 Air Pollution Control Equipment 

Subpart EEE requires CPCC to describe the air pollution control equipment (or method) for each emission 

point, including each control device (or method) for each HAP and the control efficiency for each control 

device or method in accordance with 40 CFR §63.9(h)(2)(i)(F). Section 8.0 presents a summary of the air 

pollution control devices and/or equipment and associated control efficiencies for each emission point and 

HAP regulated by Subpart EEE. Additional details regarding pollution control methods are addressed in 

Sections 3.0, 5.0, and 7.0.  

2.7 Compliance Statement 

Subpart EEE requires CPCC to include a statement by the owner or operator of the affected source as to 

whether the source has complied with the applicable Subpart EEE requirements in accordance with 40 CFR 

63.9(h)(2)(i)(G). CPCC’s compliance statement is provided in Section 9.0. 
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3. SAMPLING AND ANALYSIS RESULTS 

Subpart EEE requires CPCC to list the following information in accordance with 40 CFR 63.9(h)(2)(i)(A), (B), 

and (D): 

 

► methods that were used to determine compliance; 

► results of any performance tests, opacity or visible emission observations, CMS performance evaluations, 

and other monitoring procedures or methods that were conducted; and 

► type and quantity of HAPs emitted by the affected source. 

 

The February test consisted of three runs per kiln. The April test consisted of three runs on Kiln 1 under 

revised operating conditions. This section addresses the CfPT sampling, analysis, and monitoring methods 

conducted, and the corresponding results obtained. 

3.1 Stack Gas Sampling and Analysis 

The following sections describe the stack sampling and analytical methods used to conduct the CfPT. The 

OPLs established as a result of the stack gas sampling and analyses are addressed in Section 5.0. 

3.1.1 Stack Parameters and Gas Composition 

The following determinations were made to ensure that stack sampling was conducted in a manner 

consistent with standard emissions testing requirements: 

 

► Sampling Point Determination – EPA Reference Method 1; 

► Stack-Gas Velocity and Volumetric Flowrate Determinations – EPA Reference Method 2;  

► Stack Gas Molecular Weight Determination – EPA Reference Method 3A; and, 

► Stack-Gas Moisture Determination – EPA Reference Method 4. 

 

These determinations were made by CETCON and are briefly described below. 

3.1.1.1 Sampling Point Determination—EPA Reference Method 1 

Both kiln stacks are approximately 60 feet tall and have a nominal diameter of 7'-6". Four evenly-spaced, 

flanged sample ports were used by the stack sampling contractor on each stack to collect the emission 

samples during the CT. Depending on the location of the sampling points upstream and downstream of any 

flow disturbances, the number of traverse points was calculated according to the procedures outlined in EPA 

Reference Method 1. The valuation results and the locations of traverse points are included in Appendix B. 

3.1.1.2 Stack-Gas Velocity and Volumetric Flowrate Determinations – EPA Reference 
Method 2 

The stack-gas velocity and the volumetric flowrate determinations were made in accordance with the EPA 

Reference Method 2 procedures. Velocity was measured during each test run. The results of the stack-gas 

velocity and volumetric flowrate determinations are included in Appendix B. 

 

Differential pressures and effluent gas temperatures were measured in accordance with the procedures in 

EPA Reference Method 2. Details of these measurements and the devices used are included in Appendix B. 

The results of the stack-gas volumetric flow rate determinations are summarized in Appendix B. 
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3.1.1.3 Oxygen and Carbon Dioxide Measurements – EPA Reference Method 3A 

For purposes of molecular weight determination, oxygen and carbon dioxide were measured using certified 

CEMS installed in each kiln’s respective stack. The results of the oxygen and carbon dioxide determinations 

are included in Appendix B. The results of the stack-gas oxygen determinations are summarized in Appendix 

B. 

3.1.1.4 Stack-Gas Moisture Determination—EPA Reference Method 4 

Stack-gas moisture content was determined in accordance with the procedures of EPA Reference Method 4. 

The results of the moisture determinations are included in Appendix B. The results of the stack-gas moisture 

determinations are summarized in Appendix B. 

3.1.2 Dioxins and Furans 

The concentration of D/F in the stack gas was determined using Method 23 stack sampling procedures. 

CETCON performed the stack gas sampling. Enthalpy Analytical completed the analysis of the stack gas 

samples. Sample method preparation and analysis was performed in accordance with Method 23 and 

analytical method SW-846 Method 8290. The D/F results of the stack gas sampling are summarized in 

Appendix B. 

3.2 Stack Gas Monitoring 

40 CFR 63.1209(a) requires CPCC to use the following stack gas monitoring systems: 

 

► CEMS to demonstrate and monitor compliance with the CO standard. 

 

Because the CO standard requires results to be reported on a dry basis corrected to 7 percent oxygen (O2), 

CPCC must also operate an O2 CEMS to document and monitor compliance with the CO standard (100 

ppmvd @ 7% O2). 

 

This section describes the CEMS used to demonstrate compliance with applicable Subpart EEE requirements 

during the CfPT. Compliance with applicable CEMS performance specifications and evaluation requirements 

is addressed in Section 4.0. 

3.2.1 Carbon Monoxide CEMS 

The CEMS for each kiln system at the facility monitor CO and O2. The systems are designed to extract a 

representative sample of stack gas and provide continuous analysis of CO and O2. The stack gases are 

filtered and conditioned, if applicable, and transported to the CEMS cabinets.  

 

The key components of the CEMS are: 

 

► sample probe with heated external filter; 

► heated sample transport line; 

► gas analyzers; 

► gas conditioning system (condenser, flow controllers, valves, etc.); 

► programmable logic controller (PLC) (controls internal CEMS functions); 

► calibration gas cylinders; and, 

► computer (for long-term data storage). 
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The analyzers are certified in accordance with 40 CFR 63.1207 and 63.1209 and per 40 CFR 60, Appendix B, 

Performance Specification (PS) 4B for the CO and O2 analyzers. Maintenance and calibration procedures are 

performed as outlined in the manufacturer’s instrumentation manuals. These procedures are documented 

and maintained on-site. 

3.3 Process Monitoring 

This section describes other process monitoring methods and equipment (i.e., CMSs) CPCC used during the 

CfPT to monitor relevant operating parameters. Table 4-1 presents a list of the affected CMSs or equipment. 

Compliance with applicable CMS performance specifications and evaluation requirements is addressed in 

Section 4.0. 

3.3.1 Air Pollution Control Device Inlet Temperatures 

Subpart EEE control of D/F emissions is based on the establishment and maintenance of a maximum gas 

temperature at the inlet to the particulate matter air pollution control devices (APCD) for the kiln system. 

Each kiln system has an APCD (baghouse) that is required to have maximum gas inlet temperatures 

established and maintained. 

 

The inlet temperatures to the baghouses are each measured with a thermocouple system. The 

thermocouple and transmitter for the baghouse is a type K unit with a minimum range of 0°F to 500°F. 

3.3.2 Combustion Chamber Temperature 

Subpart EEE also requires the establishment of a minimum combustion chamber temperature. CPCC 

identified the measurement of the burning zone temperature as the location that best represents the bulk 

gas temperature in the combustion zone. The combustion chamber temperature is measured with an optical 

pyrometer. 

3.3.3 Maximum Combustion Chamber Pressure 

In accordance with 40 CFR 63.1206(c)(5)(i)(B), CPCC has developed a program to control combustion 

system fugitive emissions by monitoring the maximum combustion chamber pressure. Gas pressures for 

each kiln at the feed hood of the kiln are measured with pressure transmitters. These pressure transmitters 

are used to verify that the gas flow in the pyroprocessing system is maintained in the proper direction and 

that both combustion chamber pressure is lower than atmospheric pressure to preclude fugitive emissions 

from the combustion chamber. 

3.3.4 Maximum Production Rate 

Subpart EEE requires the establishment of a maximum production rate to facilitate control of D/F emissions. 

CPCC monitors kiln feed rate as a surrogate for production rate. The kiln feed rate is measured using an 

impact flowmeter. 

3.3.5 Feedstream Flow Rates 

Subpart EEE requires CPCC to establish feedstream flowrate OPLs for the following feedstreams for 

compliance with the DRE, D/F, Hg, SVM, LVM, and HCl/Cl2 standards. 
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3.3.5.1 Pumpable Hazardous Waste Fuel 

FQW is pumped in two independent continuous loops from the tank farm to the kiln burner pipe and back to 

the tank farm. Near the burner pipe, a control station diverts the desired quantity of FQW to each burner 

pipe from the piping loop. These control stations consist of a flowmeter, a flow control valve, and a shut-off 

valve. The Central Control Room Operator (CCRO) sets the desired FQW flow rates. A mass flowmeter 

measures the feed rate of FQW to the burner pipe. A process computer compares the feed rate set point to 

the measured feed rate and adjusts the position of the control valve to make the measured flowrate match 

the desired feed rate. The FQW rate is measured using mass flowmeters. 

3.3.5.2 Semi-Volatile Metals, Low Volatile Metals, and Chlorine 

In accordance with 40 CFR 63.1209(c), CPCC calculates and records the mass feed rate of each constituent 

of concern per unit time, and maintains and documents compliance with applicable emission limits for SVM, 

LVM, and HCl/Cl2. 

3.3.6 Bag Leak Detection System 

Bag leak detection systems (BLDS) are installed and operated per the manufacturer’s written specifications 

and recommendations for system installation, operation, and adjustment. 
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4. CONTINOUS MONITORING SYSTEM PERFORMANCE EVALUATIONS 

Subpart EEE, requires CPCC to conduct performance evaluations of components of CMSs in accordance with 

40 CFR 63.8(d) and (e). This section summarizes the procedures used for the CMS performance evaluations 

of affected equipment. Table 4-1 presents an instrumentation performance specification and calibration 

summary for affected CMS equipment. In addition to conducting the initial performance evaluations, CPCC 

also calibrated relevant CMSs prior to the CfPT in conformance with good engineering practice for emissions 

testing programs. Relevant CMS performance evaluation activities are summarized in this section. 

Table 4-1 CMS Performance Instrumentation Summary 

Process Parameter Units 
Performance 
Specification 

OMP Calibration 
Summary 

FQW Feed Rate  tons per hour Manufacturer’s Specification  Annual: measured flow 

Coal/Coke Feed Rate 

(Weighfeeder) 

tons per hour Manufacturer’s Specification  Annual: electronic 

Baghouse Inlet Temperatures  °Fahrenheit Manufacturer’s Specification Annual: conductivity  

CO Monitors  ppm corrected 

to 7% O2 

40 CFR Part 60, Appendix 

B, PS-4B and SOP  

Quarterly: PS-4B 

Daily: zero and high (on low and 
high range each)  

O2 Monitors  percent O2 40 CFR Part 60, Appendix 

B, 4B and SOP 

Quarterly: PS-4B 

Daily: zero and high  

Differential Pressure inches water 

column 

Manufacturer’s Specification  Annual: electronic  

Combustion Zone Temperature ° Fahrenheit Manufacturer’s Specification  Annual: visual and data 
comparison  

Kiln Water Spray gallons per 

minute 

Manufacturer’s Specification  Annual: measured flow 

Stack Gas Flow cubic meters 

per hour 

Manufacturer’s Specification Annual: electronic  

Kiln Feed Rate (Flowmeter) tons per hour Manufacturer’s Specification  Annual: electronic  

LSI Feed Rate (Weighfeeders) tons per hour Manufacturer’s Specification  Annual: electronic  

Bag Leak Detection System NA Manufacturer’s Specification Annual: electronic 

4.1 Carbon Monoxide Continuous Emissions Monitoring System 

The installation location, initial evaluation and periodic calibrations for the carbon monoxide CEMS were 

performed in accordance with 40 CFR Part 60, Appendix B, PS-4B. A RATA was conducted within 12 months 

of the CfPT. The CO CEMS were calibrated daily prior to testing each day. 

4.2 Oxygen Continuous Emissions Monitoring System 

The installation location, initial evaluation and periodic calibrations for the oxygen monitors were performed 

in accordance with 40 CFR part 60, Appendix B, PS-4B. A RATA was conducted within 12 months of the 

CfPT. The CO CEMS were calibrated daily prior to testing each day. 
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4.3 Baghouse Inlet Temperature Monitors 

Thermocouples are installed on each kiln at the baghouse inlet to measure the baghouse inlet temperature. 

Thermocouples were installed or calibrated within 12 months of the CfPT in accordance with 40 CFR 

63.1209(b). 

4.4 Combustion Chamber Temperature Monitor 

Optical pyrometers installed in each kiln are used to measure the combustion chamber temperature. The 

periodic calibrations for the optical pyrometers were performed within 12 months of the CfPT in accordance 

with 40 CFR 63.1209(b).  

4.5 Kiln Combustion Chamber Pressure Monitoring Systems 

Each kiln has pressure transmitters that are used to measure the pressure at the kiln exit and at the kiln 

feed hood. The periodic calibrations of the pressure transmitters were performed in accordance with CPCC’s 

standard operating procedures, which are based on manufacturer’s information and the requirements of 40 

CFR 63.1209(b). 

4.6 Coal Feedstream Monitoring Systems 

The periodic calibrations for the coal/coke weighbelts were performed in accordance with CPCC’s standard 

operating procedures, which are based on factory specifications and technical manuals and the 

requirements of 40 CFR 63.1209(b). 

4.7 Pumpable Feedstream Monitoring Systems 

The periodic calibrations for the FQW Micromotion Mass Flowmeters were performed in accordance with 

CPCC’s standard operating procedures, which are based on factory specifications from the manufacturer and 

the requirements of 40 CFR 63.1209(b). 

4.8 Kiln Feed Flowmeter and LSI Weighfeeders 

The periodic calibrations for the kiln feed flowmeter and LSI weighbelts were performed in accordance with 

CPCC’s standard operating procedures, which are based on factory specifications and technical manuals and 

the requirements of 40 CFR 63.1209(b). 

4.9 Stack Gas Flow Monitor 

An ultrasonic stack gas flow monitor is installed in each kiln’s stack to measure stack gas flow. The periodic 

calibrations for the ultrasonic stack gas flow monitors were performed in accordance with CPCC’s standard 

operating procedures, which are based on factory specifications from the manufacturer and the 

requirements of 40 CFR 63.1209(b). A RATA was A RATA was conducted within 12 months of the CfPT. 

4.10 Kiln Water Spray 

The periodic calibrations for the kiln water spray flowmeters were performed in accordance with CPCC’s 

standard operating procedures, which are in compliance with 40 CFR 63.1209(b). 
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5. OPERATING PARAMETER LIMITS AND NORMAL LEVELS 

5.1 Confirmatory Performance Test Overview 

40 CFR 63.1207(f)(2)(ii) requires that the CfPT be conducted within normal operating levels of OPLs 

established to maintain compliance with the D/F standard based upon the previous 12 months data (see 

63.1207(g(2)(ii)). CPCC maintains data for all HWC NESHAP OPLs for D/F compliance which include 

Maximum Baghouse Inlet Temperature, Maximum Production Rate (Kiln Feed Rate), and Maximum FQW 

Feed Rate. The regulations at 63.1207(g)(2)(i) and 63.1207(g)(2)(iii) also require testing at normal 

operating levels of CO and chorine, respectively, based upon the previous 12 months data. The CfPT targets 

were based on data collected from January 1, 2019 through December 31, 2019. Operational data and 

calculations used to determine the normal operating levels are included in Appendix C. 

 

Table 5-1 provides a summary of the average values of the parameters that were required to be kept within 

normal to maximum for Kiln 1 and Kiln 2 compared to the target operating ranges for Kiln 1 and Kiln 2 that 

were established based on the previous 12 months of data. Operational data and calculations used to review 

OPLs are included in Appendix C. 

Table 5-1 Target Operating Ranges and Demonstrated Levels 

CfPT Targets Units Target Kiln 1 Target Kiln 2 

Kiln Feed Rate tonnes/hour 51.6 - 81.1 52.6 53.4 - 89.0 67.7 

FQW Feed Rate tonnes/hour 3.4 - 8.1 4.1 3.5 - 8.3 4.0 

Baghouse Inlet Temperature °F 450 - 485 463 450 - 482 467 

Chlorine Feed Rate lb/hr 133 - 378 129 131 - 364 148 

CO Concentration ppmvd - 7% O2 67 -100 75 61-100 63 

 

All of the averages were kept within the target ranges during the CfPT with the exception of chlorine feed 

rate on Kiln 1. Chlorine feed rate is further discussed in Section 6.3.1.1. 

5.2 Comprehensive Performance Test Overview 

Subpart EEE requires CPCC to establish new limits under revised operating conditions following failure of a 

CfPT. This effort was completed in accordance with the test protocol addendum. OPLs were established 

determined during the April re-test under revised operating conditions in conjunction with a demonstration 

of compliance with applicable emission standards. The OPLs thereafter serve as operating conditions or 

limits for the affected equipment.  Establishing the OPLs in conjunction with a CPT demonstrating 

compliance with applicable emission standards allows for the continuous operation of the pyroprocessing 

system in a manner that is compliant with emission standards without requiring on-going emissions testing.   

 

This section summarizes the procedures CPCC used to establish or identify the required OPLs during the 

April re-test. The OPLs that were established as a result of the CPT and the associated Subpart EEE 

emission standards/requirements and operating modes are provided in Table 2-3. 

5.2.1 Maximum Baghouse Inlet Temperatures 

The maximum temperature limit at the Kiln 1 baghouse inlet was established during the April re-test.  The 

operating limit was calculated as the arithmetic average of the average one-minute baghouse inlet 
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temperatures during each test run.  The baghouse inlet temperatures demonstrated during the CPT are 

provided in Appendix C. This parameter is required to demonstrate compliance with D/F as provided in 40 

CFR 63.1209(k). 

5.2.2 Maximum Production Rate 

A maximum production rate limit was established for Kiln 1 during the April re-test and is reported on a dry 

raw material feed basis. The maximum production rate OPL was calculated as the arithmetic average of the 

maximum HRA of the production rate measured during each valid CPT run. The production rates 

demonstrated during the CPT are provided in Appendix C. This parameter is required to demonstrate 

compliance with D/F as provided in 40 CFR 63.1209(k). 

5.2.3 Maximum Pumpable (and Total) Hazardous Waste Fuel Feed Rates 

A maximum pumpable FQW feed rate OPL was established for Kiln 1 during the April re-test.  All FQW fed to 

the system is pumpable; therefore, the total FQW feed rate and the pumpable FQW feed rate are the same.  

The maximum FQW feed rate OPL was calculated as the arithmetic average of the maximum HRA FQW feed 

rate measured during each valid CPT run. The FQW feed rates demonstrated during the CPT are provided in 

Appendix C. 
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6. QUALITY ASSURANCE AND DEVIATION SUMMARY 

The CfPT program involved the use of numerous contractors in order to ensure that the CfPT was conducted 

in accordance with the applicable regulations and the test protocol. One portion of the CfPT program 

involves the quality assurance/quality control (QA/QC) review. The review was divided into the following 

areas: 

 

► stack sampling and analysis, 

► stack gas monitoring, and 

► process monitoring. 

 

The following summarizes the QA/QC review of the conduct of the CfPT information as it relates to the 

requirements set forth in the applicable regulatory references and test protocol for each of the QA/QC 

areas. 

6.1 Stack Gas Sampling and Analysis 

Stack gas sampling was conducted by CETCON. Analysis of the stack gas samples was completed by 

Enthalpy Analytical. Case narratives and field notes for each of these contractors are included in Appendix B. 

6.1.1 Deviations 

No deviations from the procedures outlined in the Subpart EEE regulations and respective stack test 

sampling and analytical methods were identified. 

6.1.2 Conformance Evaluation Summary 

All stack gas sampling and analysis activities specified in the test protocol and test protocol addendum for 

documenting compliance with applicable provisions of Subpart EEE were completed in accordance with the 

applicable regulations. 

6.2 Stack Gas Monitoring 

Stack gas monitoring systems for the kiln systems are operated and maintained by CPCC. This section 

summarizes QA/QC issues related to stack gas monitoring. 

6.2.1 Deviations 

No deviations from the procedures outlined in the regulations related to stack gas monitoring were observed 

for the stack gas monitoring systems operated by the facility. 

6.2.2 Conformance Evaluation Summary 

All stack gas monitoring required by the regulation to document compliance with applicable provisions of 

Subpart EEE was completed in accordance with the applicable regulations. 
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6.3 Process Monitoring Evaluation 

Process monitoring systems for the kiln systems are operated and maintained by CPCC. Operational data 

and calculations used to review OPLs are included in Appendix C. This section summarizes QA/QC issues 

related to process monitoring. 

6.3.1 Deviations 

The following is a description of the process monitoring deviations that occurred during the CfPT. 

6.3.1.1 Chlorine Feed Rate Target 

Normal chlorine feed rates are to be maintained during the CfPT as required by 40 CFR 63.1207(g)(2)(iii). 

The average chlorine feed rate measured during the February CfPT was 129 lbs/hr for Kiln 1 which was 

97% of the minimum target of 133 lb/hr for Kiln 1. However, testing of Kiln 1 was repeated under revised 

operating conditions. The average chlorine feed rate measured during the April re-test was 208 lb/hr. The 

deviation from the February test has no impact on compliance with the regulation since the February test 

was repeated under revised operating conditions in April. It is noted that there is not a numerical target 

chlorine feed rate when performing a re-test and chlorine is not a parameter that is established under 40 

CFR 63.1209(k) for ongoing D/F compliance. There is a general requirement in 40 CFR 63.1207(g)(1)(A) to 

feed normal (or higher) levels of chlorine during D/F testing which was achieved during the April re-test. 

6.3.2 Conformance Evaluation Summary 

With the exception of the item noted above, all process monitoring required by the regulation to document 

compliance with applicable provisions of Subpart EEE was completed in accordance with the applicable 

regulations. 
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7. OTHER COMPLIANCE DOCUMENTATION INFORMATION 

This section identifies relevant “other” compliance documentation information and provides the hazardous 

waste residence time calculation.  

7.1 Calculation of Hazardous Waste Residence Time  

In accordance with 40 CFR 63.1206(b)(11), the residence time for hazardous waste in the system is 

required to be calculated to determine the minimum time that must pass from an AWFCO until waste exits 

the combustion chamber. CPCC calculated the hazardous waste residence time during the 2017 CPT and 

provided the information in the NOC submitted for that test campaign. This calculation in the previous NOC 

is incorporated by reference. 

7.2 Startup, Shutdown, and Malfunction Plan 

Subpart EEE requires CPCC to develop and implement a SSMP in accordance with 40 CFR 63.6(e)(3). 40 

CRF 63.6(e)(3) requires the SSMP to describe, in detail, procedures for operating and maintaining the 

source (i.e., pyroprocessing system) during periods of startup, shutdown, or malfunction and a program of 

corrective action for malfunctioning process and air pollution control equipment used to comply with 

relevant Subpart EEE standards. CPCC’s current SSMP elements for affected process and air pollution control 

equipment are maintained in the facility operating record. As changes to facility operations and regulatory 

requirements become effective, the SSMP will be revised as necessary. 

7.3 Automatic Waste Feed Cutoff System Operability 

40 CFR 63.1206(c) requires CPCC to operate the pyroprocessing system with a functioning system that 

automatically cuts off the hazardous waste feed when OPLs are exceeded, CMS (but not CEMS) span values 

are met or exceeded, upon malfunction of a CMS monitoring an OPL or an emission level, or when any 

component of the AWFCO system fails. The purpose of the AWFCO system is to monitor the pyroprocess 

system for upset conditions or to detect operating parameters that exceed established limits. Table 2-3 

identifies the operating parameters that will cause the FQW feed to be shut off automatically. In addition, 

when continuous monitoring systems go out-of-control, FQW firing will automatically cease. 

 

Except for the combustion chamber differential pressures, the process parameters listed in the table are 

evaluated at least every 15 seconds. An average value is then computed for every minute; and the one-

minute averages are used to compute HRAs as the arithmetic mean created from the 60 most recent one-

minute average values. As long as all the waste-feed cutoff parameters have an acceptable value compared 

to their set points, a permissive signal will be transmitted to a PLC. The PLC will control the FQW feed 

valves. Except for kiln differential pressures, the permissive signal will be lost, and closing the FQW feed 

valve at the burner pipe will cut off the waste feed. 

 

The kiln differential pressure is evaluated every second and the maximum value in each minute is recorded 

as the one-minute data point. If any one-second pressure value exceeds the corresponding set point, the 

permissive signal will be lost, and the FQW feed cutoff will be cut off by closing the FQW feed valve at the 

burner pipe. 
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After a waste fuel cutoff, the FQW feed systems will remain inoperative until the values of all waste feed 

parameters are returned to within established operating ranges. Pre-alarms will alert the CCRO to potential 

problems in order to allow either for corrective measures to be taken, or for a staged cutoff of the FQW. 

 

As described in the SSMP, if FQW feed is stopped, fossil fuel will be used to replace the thermal energy 

supplied from the FQW. This is done to maintain the pyroprocessing system operation, along with that 

system’s capacity to destroy constituents of FQW remaining in the system. The process and emission 

monitors will continue to function throughout the FQW residence time. FQW will not be added to the 

pyroprocessing system during a system shutdown or until all applicable system operating parameters are 

within established values. 

 

The AWFCO system operability will be verified weekly by one of two methods. The first is by establishing or 

causing a trip of one of the FQW cutoff set point parameters and observing that the trigger resulted in 

cessation of FQW flow. A different cutoff parameter is selected each week on a rotating basis. The second 

method involves the verification that an AWFCO has shut the FQW value systems each week. The chosen 

AWFCO parameters can then be checked for proper operation by ensuring the AWFCO signal reaches the 

automated FQW valves. This method limits kiln upsets by testing the signal without actually shutting off 

FQW flow. 

 

The integrity of the control loops will be continuously verified through the establishment of “fail safe” 

circuits. For example, if a thermocouple (or its associated field wiring) fails, the control circuit will be 

configured to cause the indicated temperature to go to minimum or maximum scale, as appropriate, thereby 

tripping an alarm and causing an AWFCO. These alarms and waste-feed cutoffs will cause the CCRO to 

check the affected process control circuits for integrity and/or proper operation. A permissive signal from 

the PLC will be required to allow FQW to be fed to the pyroprocessing system. The valves on the FQW feed 

lines are “normally closed,” therefore, a power failure or the loss of the permissive signals will cause the 

FQW feed systems to stop. In addition, each of the AWFCO controllers is inspected daily for proper function 

and operational readiness. 

7.4 Combustion System Leaks 

40 CFR 63.1206(C)(5) requires CPCC to control combustion system leaks of hazardous air pollutants by one 

of three optional methods. In accordance with 40 CFR 63.1206(c)(5)(i)(B), CPCC has developed a program 

to control combustion system fugitive emissions by monitoring the maximum combustion chamber pressure. 

Gas pressure at the kiln feed hood is measured with a pressure transmitter. These pressure transmitters are 

used to verify that the gas flow in the kiln system is maintained in the proper direction and that the 

combustion chamber pressure is lower than atmospheric pressure to preclude fugitive emissions from the 

combustion chamber. 

7.5 Operator Training and Certification 

40 CFR 63.1206(c)(6) requires CPCC to establish training and, as appropriate, certification programs for 

personnel whose activities may reasonably be expected to directly affect emissions of HAPs from the 

affected source. The operator training and certification program must be recorded in the facility operating 

record. CPCC’s current Operator Training and Certification Plan (OTCP) is maintained in the operating files at 

the facility. As changes to facility operations and regulatory requirements become effective, the OTCP will 

be revised as necessary. 
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7.6 Operation and Maintenance Plan 

40 CFR 63.1206(C)(7) requires CPCC to prepare and at all times operate according to an OMP that describes 

in detail procedures for operation, inspection, maintenance, and corrective action measures for all 

components of the pyroprocessing system, including associated pollution control equipment, that could 

affect emissions of regulated HAPs. The OMP must be recorded in the facility operating record. As changes 

to facility operations and regulatory requirements become effective, the OMP will be revised as necessary. 

7.7 Feedstream Analysis Plan 

40 CFR 63.1209(C)(2) requires CPCC to develop and implement a FAP and record it in the operating record. 

The FAP must specify: 

 

► the parameters each feedstream is analyzed for to ensure compliance with applicable OPLs;  

► whether the analysis will be obtained by performing sampling and analysis or by other methods; 

► how the analysis will be used to document compliance with applicable feed rate limits; 

► the test methods used to obtain the analyses; 

► the sampling methods used to obtain a representative sample of each feedstream to be analyzed; and 

► the frequency with which initial analyses of feedstreams will be repeated to ensure that analyses are 

accurate and up to date. 

 

CPCC’s current FAP is maintained at the facility and retained in the facility’s operating files. As changes to 

facility operations and regulatory requirements become effective, the FAP will be revised as necessary. 

7.8 Reporting Requirements 

Subpart EEE requires CPCC to include a description of reporting that will be used to for determining and 

continuing compliance with the applicable Subpart EEE requirements in accordance with 

40 CFR 63.9(h)(2)(i)(C). Table 7-1 provides a summary of the key applicable Subpart EEE notification and 

reporting requirements that will be used for determining and continuing compliance. 

Table 7-1 Notification and Reporting Requirements 

Regulatory Reference Notification/Report 

63.1207(e), 63.9(e), 63.9(g)(1) and 

(3) 

Notification of performance test and CMS evaluations, including the 

performance test plan and CMS performance evaluation plan 

63.1210(d), 63.1207(j), 63.9(h), 

63.10(d)(2), 63.10(e)(2) 

Notification of compliance, including results of performance tests and 

CMS performance evaluations 

63.1206(b)(5) Notification of changes in design, operation, or maintenance 

63.1206(c)(3)(vi) Excessive exceedances reports 

63.6(h)(4) Notification of date of anticipated opacity or visible emission observation 

63.8(c)(1)(ii) 
Description of actions not consistent with the SSMP for malfunctions 

outside of SSMP that affect CMS 

63.9(j) 
Notification and documentation of any change in information already 

provided in accordance with 63.9 

63.10(d)(5)(i) and (ii) Periodic and immediate startup, shutdown, and malfunction reports 

63.10(e)(3) Excessive emissions and CMS performance report and summary report 
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8. AIR POLLUTION CONTROL EQUIPMENT 

Induced-draft (ID) fans draw flue gas from the kilns and discharge the air into baghouses that capture the 

ground raw material mix entrained in the gas streams. The baghouses each contain 14 compartments. The 

cleaned gas streams are exhausted to atmosphere through the main stacks.  

 

The specification data for each of the baghouses is contained in Table 8-1. 

Table 8-1 Air Pollution Control Device Data 

APCD System Designation Information 

APCD Type Reverse Air 

Manufacturer Flex-Kleen 

Compartments 14 

Type of Filter Bags Fiberglass 

Number of Filter Bags 924 

Design Flow Rate 160,000 acfm 

Design Exit Temperature 500°F 

 

 

General maintenance procedures for the baghouses are performed according to the manufacturers’ 

recommended schedule or when needed. Typical maintenance procedures include: 

 

► replacement of bags; 

► overall inspection of the mechanical components; 

► inspection of all cleaning systems; 

► inspection of the door seals; and, 

► inspection and replacement (if necessary) of all hatch cover seals. 

 

All inlet and reverse air dampers, cylinders, and double airlocks are checked for proper operation. 

Additionally, a BLDS is installed to further ensure that the filters are repaired or replaced at the earliest 

signs of degradation.
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9. COMPLIANCE STATEMENT 

I certify that this document and all attachments were prepared under my direction or supervision in 

accordance with a system designed to assure that qualified personnel properly gather and evaluate the 

information submitted. Based on my inquiry of the person or persons who manage the system, or those 

persons directly responsible for gathering the information, to the best of my knowledge, the information is, 

true, accurate, and complete, and the Tulsa Cement LLC d/b/a Central Plains Cement Company facility in 

Tulsa, OK is in compliance with the applicable standards and requirements of 40 CFR Part 63, Subpart EEE 

as set forth in this document. 
 

I also certify that required continuous emission monitoring systems, and compliance monitoring systems are 

installed, calibrated, and are to be continuously operating in compliance with the applicable requirements of 

Subpart EEE during affected facility operations. 

 
I acknowledge that the operating limits established in this document are enforceable limits at which the facility 
can legally operate until a revised Notification of Compliance is prepared in accordance with applicable 
requirements. 

 

 

Signature:                                       Date: ___________________ 

                   

Printed Name:   Alan Gee 
Title:    Vice President, Operations 

Company:   Central Plains Cement Company 
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1.0 INTRODUCTION 
 

1.1 Scope and Purpose 
 

This document has been developed in accordance with Sections §63.1207(a) through (j) 
and §63.1210(b) of 40 CFR Part 63, Subpart EEE, National Emission Standards for 
Hazardous Air Pollutants from Hazardous Waste Combustors (hereinafter “Subpart 
EEE”).  It is intended to serve as a Notification of Compliance (NOC) documenting the 
Tulsa Cement LLC d/b/a Central Plains Cement Company (CPCC), Tulsa, Oklahoma 
cement manufacturing facility’s compliance with applicable Subpart EEE comprehensive 
performance testing requirements, emission standards, continuous monitoring system 
(CMS) requirements, and operating parameter limits (OPLs). 
 
Under 40 CFR §63.1207, affected facilities must develop and include the following 
information in their NOC: 
 

 methods that were used to determine compliance with Subpart EEE; 
 results of any performance tests, opacity or visible emissions observations, CMS 

performance evaluations, and/or other monitoring procedures or methods that were 
conducted (including analysis of samples, determination of emissions, and raw 
data, as appropriate); 

 methods that will be used to determine continuing compliance, including a 
description of monitoring and reporting requirements and test methods; 

 an analysis demonstrating whether the affected source is a major source or an area 
source; 

 a description of the air pollution control equipment (or method) for each emission 
point, including each control device (or method) for each hazardous air pollutant 
and the control efficiency for each control device (or method); and  

 a statement by the owner or operator of the affected source as to whether the source 
has complied with the relevant standard or other requirements. 

 
Each of the requirements in §63.1207(j) and the corresponding requirements in §63.7(g), 
§63.9(h) and §63.1210(d) is addressed in this NOC.  Testing was conducted from 
September 25 through September 27, 2017 on Kiln 1 and Kiln 2.  Results from the 
September 2017 CPT were submitted to the Oklahoma Department of Environmental 
Quality (ODEQ) on December 22, 2017.  In the December 2017 NOC, CPCC 
acknowledged that additional testing was required for Kiln 1 to demonstrate compliance 
with the D/F emission standard and that the facility had ceased FQW operation on Kiln 1.  
A re-test was conducted from January 9 through January 10, 2018.  Results that 
demonstrated compliance with the D/F emission standard for Kiln 1 were submitted to 
ODEQ on January 15, 2018.  The facility resumed FQW operation under revised operating 
conditions as of January 15, 2018.  Upon submittal (postmark) of this NOC to ODEQ, the 
facility will comply with the operating requirements specified herein.  The operating 
requirements set forth in this NOC will remain in effect unless and until CPCC submits a 
revised NOC subject to all applicable requirements. 
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1.2 Facility Process Information 
 
CPCC operates two dry process cement manufacturing units at the Tulsa plant.  Cement 
production at the facility involves raw material quarrying, crushing, drying, grinding, and 
blending, along with clinker production in the kilns, finish grinding, and packaging.  The 
main raw materials in the portland cement manufacturing process include calcium, silica, 
alumina, and iron.  These are the components necessary for the manufacture of the cement 
chemicals (dicalcium silicate, tricalcium silicate, tricalcium aluminate, and tetra-calcium 
alumino-ferrite).  The primary raw materials are obtained from the on-site quarries and are 
comprised of limestone and clay.  The facility also uses other raw materials that contain 
the necessary chemical properties for the manufacture of cement.  The alternate materials 
are obtained from on-site and off-site sources and include, but are not limited to, alternate 
silica, alumina, and iron bearing materials.  For the dry process, the raw materials are finely 
ground in the raw mills and fed to storage and blending silos prior to the raw material being 
introduced into the kilns.   
 
Once introduced into the kiln, heat and energy are available to transform the calcium 
carbonate into lime (calcium oxide).  This reaction takes place at approximately 
1,480°F-1,650°F (material temperatures). 
 
Fuel is fired with combustion air into the burning zone of the rotary kiln (lower end) via 
the kiln burner pipe(s).  The hot combustion gases are intimately contacted with the 
descending raw material, which results in efficient heat transfer.  The temperature increase 
in the descending raw materials induces a series of physical and chemical changes resulting 
in the formation of clinker.  In the final stage of the rotary kiln, called the sintering zone, 
material temperatures reach a temperature of approximately 2,700°F (flame temperatures 
are approximately 3,400°F).  Clinker is discharged from the lower, hot end of the rotary 
kiln into the clinker cooler, where it is cooled by air blown through the moving bed of hot 
clinker.  The cooled clinker is transported by conveyor system to clinker storage and then 
to the finish mill system. 
 
At the finish mills, the clinker is mixed with gypsum and other additives and minerals and 
ground to produce portland cement.  The cement is then transported to the cement storage 
systems prior to be shipped either in bulk or in bags.   
 
The exiting combustion gases from each of the kilns pass through an air pollution control 
device (baghouse) prior to being exhausted through a stack. 
 
In addition to raw material and product handling, the facility also has an extensive 
management program for properly receiving, handling, processing, and storing the FQW 
prior to introduction to the kiln system.  The Tulsa plant has designated receiving/storage 
facilities consisting of designated storage tanks for FQW.  Piping, ancillary equipment, and 
associated controls are utilized to transfer FQW from storage tanks to the kilns. 
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1.3 Alternative Compliance Monitoring Methods 
 
Subpart EEE allows owner/operators of affected sources to apply for approval of 
alternative monitoring methods to document compliance with applicable emission 
standards in lieu of otherwise applicable monitoring methods.  The following summarizes 
the alternative monitoring methods CPCC requested and received approval to implement 
and demonstrate compliance with applicable standards.  CPCC is certifying compliance 
with approved alternative compliance-monitoring methods in this NOC.  Additional details 
regarding the use of these alternatives are provided throughout the NOC in the relevant 
sections (i.e., Sections 3.0, 4.0, and 5.0, as appropriate).  Details regarding the alternative 
compliance monitoring methods and documentation of their approval are provided in 
Attachment B. 
 

1.3.1 Alternative D/F Stack Gas Sample Method 
 

CPCC requested approval to use of Method 23 for dioxin/furan (D/F) analysis for 
the CPT pursuant to 40 CFR §63.1208(b)(1) in place of Method 0023A.  ODEQ 
approved the request to use Method 23 for the 2017 CPT. 
 
1.3.2 Request to Use LVM, SVM Feed Rate Extrapolation 
 
CPCC requested continued approval to extrapolate metals feed rate limits for this 
CPT.  For the 2012 CPT, CPCC used the feed rates and system removal efficiencies 
(SREs) observed during the CPT to extrapolate metals feed rate limits.  For this 
CPT, CPCC proposed an identical extrapolation procedure and voluntarily 
committed to not establish limits above those demonstrated during the 2012 CPT. 
ODEQ approved this request for the 2017 CPT. 
 
1.3.3 Request to Waive Monitoring of Constituents in Certain Feed 

Streams 
 
CPCC requested continued approval to waive monitoring of constituents in certain 
feedstreams as specified by 40 CFR §63.1209(c)(5).  Specifically the waiver was 
requested in order to exclude in order to exclude landfill gas, natural gas, ammonia 
injection, and process (ambient) air.  CPCC requested and was granted a waiver in 
2012 CPT of monitoring the constituents in these feed streams. ODEQ approved 
this request for the 2017 CPT. 
 
1.3.4 Request to Analyze CKD for Lead to Demonstrate Steady State 

Operations 
 
CPCC requested continued approval to analyze CKD for lead to demonstrate steady 
state operations. CPCC requested and was granted a waiver in 2012 CPT of 
analyzing CKD for lead to demonstrate steady state operations. ODEQ approved 
this request for the 2017 CPT. 
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1.3.5 Request to Utilize 2012 CPT Data in Lieu of DRE Testing 
 
As part of the 2012 CPT, DRE testing was performed on both Kiln 1 and 2.  CPC 
is requesting that the data from the 2012 CPT be used to demonstrate DRE in lieu 
of performing additional DRE testing during this CPT.  As specified in 40 CFR 
§63.1206(b)(7)(A), DRE testing need only be performed once provided that the 
previous DRE testing meets the quality assurance objectives and the source has not 
been modified after testing in a manner that could affect its ability to achieve the 
DRE standard.  ODEQ approved this request for the 2017 CPT. 
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2.0 EXECUTIVE SUMMARY 
 

2.1 Introduction 
 

Under Subpart EEE, CPCC must conduct a CPT to demonstrate compliance with the 
applicable emission standards of 40 CFR §63.1220, establish applicable OPLs pursuant to 
40 CFR §63.1209, and demonstrate compliance with the performance specifications for 
affected CMSs.  This section provides an overview of the CPT, CMS performance 
evaluations, and OPL establishment activities conducted by CPCC.  In addition, a summary 
list of other information documenting compliance with applicable operating requirements, 
such as automatic waste feed cut off (AWFCO) system operability and operator training is 
provided.  Finally, affected air pollution control equipment, is identified.  The information 
summarized in this section is addressed in greater detail in later sections. 
 
2.2 Comprehensive Performance Test Overview and Results 
 
A CPT consisting of seven runs was performed on the kiln systems at the CPCC plant 
during the periods of September 25 through September 27, 2017 in accordance with the 
facility’s CPT Plan.  An additional three runs were performed from January 9 through 
January 10, 2018.  A copy of the CPT Plan is provided in Attachment A.  A copy of the 
CPT Plan approval and other agency communication is provided in Attachment B.  Section 
6.0 addresses relevant deviations from the CPT Plan and/or implementation changes that 
occurred during the CPT.  The test runs were completed to generate the data necessary to 
demonstrate compliance with applicable Subpart EEE emission standards and operating 
requirements. 
 
Table 2-1 details the test times (start and stop) for each run.  Table 2-2 presents a summary 
of which test runs were used to demonstrate compliance with the associated Subpart EEE-
regulated hazardous air pollutants (HAPs).  Note that no destruction and removal efficiency 
(DRE) testing was required during this CPT.  
 
Table 2-3 presents a summary of the HAP emissions results from the CPT for each run.  
Data gathered during the CPT to calculate HAP emissions are provided in Attachment D 
(Stack Emission Contractor Report).   
 
Table 2-4 presents a compliance demonstration summary comparing relevant CPT run 
results with applicable Subpart EEE requirements.  Additional details regarding the 
conduct of the CPT and the derivation of the compliance demonstration results are provided 
in Sections 3.0 and 5.0.  As the data demonstrates, the facility is in compliance with all 
applicable emissions standards of Subpart EEE. 
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Table 2-1  CPT Test Run Times 

Test Date 
Stack Test
Run ID* Start Time End Time 

September 25, 2017 111 9:33 15:04 
September 25, 2017 112 16:06 22:04 
September 26, 2017 113 9:47 12:56 
September 26, 2017 114 14:56 17:24 
September 27, 2017 211 7:33 10:40 
September 27, 2017 212 12:08 16:31 
September 27, 2017 213 17:17 20:28 

January 9, 2018 121 8:40 12:19 
January 9, 2018 122 13:42 16:48 

January 10, 2018 123 9:02 12:15 
* Nomenclature is kiln – scenario – test run. 

 
Table 2-2  Summary of CPT Runs and Associated HAPs/DRE Standard  

HAP/DRE 
Standard 

Subpart EEE 
Citation 

Test Runs Used To Demonstrate 
Compliance 

Kiln 1 Kiln 2 
DRE1 63.1220(c)(1) N/A N/A 
Dioxin/Furans (D/F) 63.1220(a)(1) 121, 122, 123 211, 212, 213 
Mercury (Hg)2 63.1220(a)(2) N/A N/A 
Particulate Matter (PM) 63.1220(a)(7) 111, 112, 113, 114 211, 212, 213
Semi-Volatile Metals (SVM) 63.1220(a)(3) 111, 112, 113, 114 211, 212, 213
Low Volatile Metals (LVM) 63.1220(a)(4) 111, 112, 113, 114 211, 212, 213
Hydrogen Chloride/Chlorine Gas (HCl/Cl2) 63.1220(a)(6) 111, 112, 113, 114 211, 212, 213
Carbon Monoxide (CO) 63.1220(a)(5) 111, 112, 113, 114 211, 212, 213

1 Compliance with DRE standard demonstrated during 2012 CPT and may only be demonstrated one time. 
2 Facility complies with Hg MTEC requirement. 
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Table 2-3  Summary by Test Run of HAP Emission Results 

K
il

n
 

S
ce

n
ar

io
 

R
u

n 
HAP Emissions 

D/F PM SVM LVM HCl/Cl2 CO2 

ng TEQ/dscm1 gr/dscf1 μg/dscm1 lbs/MMBtu μg/dscm1 lbs/MMBtu ppm1 ppm1 

1 

1 

1 0.420 0.010 4.58 1.4E-06 3.20 6.2E-07 1.06 73.9 

2 0.961 0.015 5.53 2.1E-06 5.37 1.2E-06 5.59 87.7 

3 0.106 0.017 4.87 2.1E-06 3.47 9.1E-07 0.46 49.0 

4 --- 0.014 4.6 2.1E-06 3.41 8.2E-07 6.96 57.8 

2 

1 0.010 --- --- --- --- --- --- 83.0 

2 0.017 --- --- --- --- --- --- 83.4 

3 0.020 --- --- --- --- --- --- 77.9 

2 1 

1 0.012  0.004 0.62  2.8E-07 2.29  6.6E-07 0.53  76.8  

2 0.007  0.005 0.56  2.5E-07 3.08  8.9E-07 0.58  79.53  

3 0.015  0.005  0.66  3.3E-07 1.33  4.1E-07 8.75  61.4  
1 Corrected to 7% oxygen 
2 Maximum hourly rolling average 
3 CO spiked for four minutes during Run 212 which caused HRA to exceed 100 ppmvd and initiated an AWFCO.  
This max value excludes that period. 

 
Table 2-4 Emission Compliance Summary1 

Emission 
Parameter 

Emission Value 
Basis Units Kiln 1 Kiln 2 

Regulatory 
Limit 

D/F Average ng TEQ/dscm2 0.02 0.01 0.2 
PM Average gr/dscf2 0.014 0.005 0.028 

SVM Average μg/dscm2 4.89 0.61 330 
SVM Average lbs/MMBtu 1.9 x 10-6 2.9 x 10-7 7.6  10-4 
LVM Average μg/dscm2 3.86 2.23 56 
LVM Average lbs/MMBtu 8.8 x 10-7 6.5 x 10-7 2.1  10-5 

HCl/Cl2 Average ppmv2 3.52 3.29 120 
CO Maximum HRA ppmv2 87.7 79.5 100 

1 Facility was not required to demonstrate DRE during this CPT.  Compliance with Hg standard is through MTEC 
approach.  Therefore, no compliance summary information is provided for DRE and Hg. 
2 Corrected to 7% oxygen 
 

2.3 Continuous Monitoring System Performance Evaluation Overview and 
Results 

 
Subpart EEE, 40 CFR §63.1209(d) requires CPCC to conduct performance evaluations of 
affected CMSs in accordance with 40 CFR §63.8(e).  As described in the CPT Plan, the 
affected CMSs were installed, calibrated, and certified in accordance with applicable 
performance specifications prior to the CPT to minimize maintenance interruptions and to 
maintain accurate instrument performance during the CPT.  Section 4.0 and Attachment C 
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identify the CMSs subject to Subpart EEE performance evaluation requirements and the 
date each of the subject systems’ evaluations were completed.  Additional details regarding 
the CMSs performance evaluations, including records documenting the evaluations, are 
provided in Attachment C. 
 
2.4 Operating Parameter Limits (OPLs) 
 
Subpart EEE, 40 CFR §63.1209(b) and §63.1209(j) through (p) require CPCC to establish 
a variety of OPLs during a CPT and to operate in compliance with the established OPLs 
on an ongoing basis to ensure compliance with the applicable HAP emission and DRE 
standards.  CPT runs were completed under one operating mode to generate the data 
necessary to establish the required OPLs.  Table 2-5 presents a summary of the operating 
limits (emission limits and OPLs) that were established for Kiln 1 and Kiln 2. 

 
Table 2-5  Summary of Operating Parameter Limits  

Emission Limit/OPL 
OPL Summary  

Kiln 1 Kiln 2 
Min. Combustion Chamber Exit Temperature (°C)1 1,084 1,033 
Max. Production Rate (tonnes/hr)2 81.1 89.0 
Max. Pumpable (and Total) FQW Feed Rate (tonnes/hr)2 8.1 8.3 
Max. Baghouse Inlet Temperature (°F) 485 482 
Max. CO (ppm) 100 100 
Max. Kiln Differential Pressure (kPa) <0 <0 
Max. Hg MTEC (µg/dscm@7%O2) 120 120 
Max. Hg FQW Feed Concentration (ppm) 3.0 3.0 
Max. Total SVM Feed Rate (lbs/hr)3 94.9 738 
Max. Total Thermal SVM Feed Rate (lbs/MMBtu)3 1.16 8.28 
Max. Total LVM and Pumpable Feed Rate (lbs/hr)3 58.6 98.4 
Max. Total Thermal LVM Feed Rate (lbs/MMBtu)3 0.117 0.180 
Max. Total Chlorine/Chloride Feed Rate (lbs/hr) 378 364 
1 Limits established from 2012 CPT. 
2 Limit established as the lesser of the 2017 CPT demonstrated value or the 2012 CPT value since these 
parameters are associated with DRE emissions standard and DRE testing was not performed for this CPT. 
3 Extrapolation feed rate limits were voluntarily limited to maximum metals feed rate OPLs established from 
2012 CPT.  However, results of the extrapolation performed for this CPT did not meet or exceed previously 
established levels. 
 
2.5 Other Compliance Documentation Information 
 
The following Subpart EEE requirements are addressed in Section 7.0: 
 calculation of hazardous waste residence time; 
 continuing compliance requirements; and, 
 AWFCO system operability. 
 
2.6 Area/Major Source Demonstration 
 
Subpart EEE requires CPCC to provide an analysis demonstrating whether the affected 
source is a major source or an area source using the emissions data generated by the CPT 
in accordance with 40 CFR §63.9(h)(2)(i)(E).  Test results for the single highest HAP – 
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HCl – show the facility emits approximately 5.7 tons per year (tpy) and is therefore 
classified as an area source facility.  No other HAP is emitted in an amount greater than 
approximately 0.044 tpy.  Additional details regarding the major/area source analysis are 
provided in Section 8.0. 
 
2.7 Air Pollution Control Equipment 
 
Subpart EEE requires CPCC to describe the air pollution control equipment (or method) 
for each emission point, including each control device (or method) for each HAP and the 
control efficiency for each control device or method in accordance with 40 CFR 
§63.9(h)(2)(i)(F).  Section 9.0 presents a summary of the air pollution control devices 
and/or equipment and associated control efficiencies for each emission point and HAP 
regulated by Subpart EEE.  Additional details regarding pollution control methods are 
addressed in Sections 3.0, 5.0, and 7.0. 
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3.0 SAMPLING, ANALYSIS, AND MONITORING METHODS AND RESULTS 
 

3.1 Introduction 
 
Subpart EEE requires CPCC to list the following information in accordance with 40 CFR 
§63.9(h)(2)(i)(A), (B), and (D): 
 

 methods that were used to determine compliance; 
 results of any performance tests, opacity or visible emission observations, CMS 

performance evaluations, and other monitoring procedures or methods that were 
conducted; and 

 type and quantity of HAPs emitted by the affected source 
 

This section addresses the CPT sampling, analysis, and monitoring methods conducted, 
and the corresponding results obtained, in accordance with the facility’s CPT Plan and 
Quality Assurance Project Plan (QAPP).  Deviations from the methods set forth in the CPT 
Plan and QAPP are also addressed in this section, wherever appropriate.  Detailed 
information regarding these deviations is provided in Section 6.0.  Table 3-1 presents a 
summary of the CPT Plan/QAPP deviations, which are addressed in more detail in 
Section 6.0.  CMS performance evaluations are addressed in Section 4.0 
 

Table 3-1  Summary of CPT Plan/QAPP Deviations 

DEVIATION 
NOC REFERENCE 

SECTION 
Stack Gas Sampling and Analysis 

Kiln 1 Run 1 Test Delay Section 6.2.1.1 
Kiln 1 Run 2 Test Delay Section 6.2.1.1 
Kiln 2 Run 2 Test Delay Section 6.2.1.1 
Kiln 1 Re-Test Run 1 Test Delay Section 6.2.1.1 

Process Sampling and Analysis 
FQW Analysis Section 6.2.2.1 
Coal Analysis Section 6.2.2.1 

Stack Gas Monitoring 
None  

Process Monitoring 
CMS Performance Evaluations Section 6.2.4.1 
LSI Feedrate Section 6.2.4.1 

 
3.2 Establishment of Steady-State Operations 
 

3.2.1 Objective 
 
Subpart EEE, 40 CFR §63.1207(g)(1)(iii) requires that, prior to obtaining 
performance test data, CPCC operate the kiln systems under performance test 
conditions until it reaches steady-state operations with respect to emissions of 
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pollutants to be measured during the performance test and operating parameters for 
which OPLs must be established.  This section describes the procedure CPCC used 
to establish steady-state operations and documents its achievement. 
 
3.2.2 Procedure 
 
As proposed in the facility’s approved CPT Plan, results of the facility’s on-site 
x-ray unit were used to determine analyses of cement kiln dust (CKD) from the 
kilns generated during the pretest period and were used to track the concentration 
of elemental lead as an indicator of the establishment of steady-state operations.  
The concentration of lead in the CKD was used as an indicator because it 
theoretically takes longer to exit the pyroprocessing system than organic 
compounds (due to its higher melting point) and its concentration is easily 
measured in the CKD.  These same samples were analyzed after the test by Maxxam 
Analytics (Maxxam) for lead to confirm the x-ray values.  The CKD analysis data 
is contained in the Air Hygiene report in Attachment D.  The steady state 
demonstration data is provided in Attachment F.  The on-site x-ray analysis data 
was generally confirmed by the Maxxam analysis with steady state demonstration 
samples being within approximately 15% of the previous sampling output values. 
 
3.2.3 Steady-State Operations Achievement Demonstration 
 
Prior to emissions testing, the kiln systems were put into a steady-state condition.  
During this “conditioning period”, input rates were equivalent to that used during 
the actual emissions testing.  The on-site analytical laboratory was used to analyze 
CKD samples collected at the start of the spiking solutions and at the start of the 
first test run for each testing event that comprised the CPT.  Grab samples were 
taken after the baghouse every thirty minutes and ending upon confirmation that 
steady state was achieved.  Testing began only after two consecutive total lead 
output readings in the CKD show that the output(s) were within approximately 15% 
of the previous sampling output values.  This definition of achieving equilibrium 
was included in Section 3.1.5 of the CPT Plan.  During the September 2017 CPT, 
chlorine spiking began at least 1 hour prior to each run to assure chlorine levels 
were maximized prior to testing.  No spiking was required for the January re-test. 
 

3.3 Stack Gas Sampling and Analysis 
 
The following sections describe the stack sampling and analytical methods used to conduct 
the CPT.  The OPLs established as a result of the stack gas sampling and analyses are 
addressed in Section 5.0. 
 

3.3.1 Stack Parameters and Gas Composition 
 
The following determinations were made to ensure that CPT stack sampling was 
conducted in a manner consistent with standard emissions testing requirements: 
 

 Sampling Point Determination – EPA Reference Method 1; 
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 Stack-Gas Velocity and Volumetric Flowrate Determinations – EPA 
Reference Method 2;  

 Oxygen and Carbon Dioxide Determination – EPA Method 3A; and 
 Stack-Gas Moisture Determination – EPA Reference Method 4. 

 
These determinations were made by Air Hygiene and are briefly described below. 
 

3.3.1.1 Sampling Point Determination—EPA Reference Method 1 
 
Both kiln stacks are approximately 60 feet tall and have a nominal diameter 
of 7'-6".  Four evenly-spaced, flanged sample ports were used by the stack 
sampling contractor on each stack to collect the emission samples during 
the CPT.  Depending on the location of the sampling points upstream and 
downstream of any flow disturbances, the number of traverse points was 
calculated according to the procedures outlined in EPA Reference Method 1.  
The valuation results and the locations of traverse points are included in 
Attachment D. 
 
3.3.1.2 Stack-Gas Velocity and Volumetric Flowrate 

Determinations – EPA Reference Method 2 
 
The stack-gas velocity and the volumetric flowrate determinations were 
made in accordance with the EPA Reference Method 2 procedures.  
Velocity was measured during each test run.  The results of the stack-gas 
velocity and volumetric flowrate determinations are included in Attachment 
D. 
 
Differential pressures and effluent gas temperatures were measured in 
accordance with the procedures in EPA Reference Method 2 and the CPT 
Plan.  Details of these measurements and the devices used are included in 
Attachment D.  The results of the stack-gas volumetric flow rate 
determinations are included in Attachment D 
 
3.3.1.3 Oxygen and Carbon Dioxide Measurements—EPA 

Reference Method 3A 
 
For purposes of molecular weight determination, oxygen and carbon 
dioxide were measured using EPA Reference Method 3A.  Oxygen utilized 
a paramagnetic cell analysis and nondispersive infrared analyzer was used 
to measure carbon dioxide.  The results of the oxygen and carbon dioxide 
determinations are included in Attachment D.  The results of the stack-gas 
oxygen determinations are included in Attachment D 
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3.3.1.4 Stack-Gas Moisture Determination—EPA Reference 
Method 4 

 
Stack-gas moisture content was determined in accordance with the 
procedures outlined in the CPT Plan and EPA Reference Method 4.  The 
results of the moisture determinations are included in Attachment D.  The 
results of the stack-gas moisture determinations are included in 
Attachment D 
 

3.3.2 Dioxins and Furans (D/F) 
 
The concentration of D/F in the stack gas was determined for all operating modes 
using Method 23 stack sampling procedures.  Air Hygiene performed the stack gas 
sampling.  Maxxam completed the analytical evaluation of the D/F samples 
collected during the September CPT. SGS completed the analytical evaluation of 
the D/F samples collected during the January re-test  The sample preparation and 
analytical method specified in the CPT Plan (Method 23 and analytical method SW-
846 Method 8290) was used for the testing event. 
 
Additional details regarding D/F stack gas sampling and analysis methods and 
results are provided in Attachment D.  Table 2-3 summarizes the results of testing 
for each run. 
 
3.3.3 Mercury 
 
The facility complies with Subpart EEE compliance utilizing the mercury 
maximum theoretical emission concentration (MTEC) approach.  Using the 
minimum air flows measured by Air Hygiene, the stack oxygen, the FQW mercury 
concentration, and the FQW rate for each run, the calculations clearly show that 
during the entire CPT the mercury MTEC was well below the standard Details of 
the calculations are contained in Attachment G. 
 
3.3.4 Semi-Volatile Metals (SVM) 
 
The concentration of SVM in the stack gas was determined using the Method 29 
stack sampling procedures (see 40 CFR part 60, Appendix A).  Air Hygiene 
performed the stack gas sampling.  Maxxam.  A completed the analytical evaluation 
of the SVM samples collected during the CPT.  Samples were prepared in 
accordance with SW-846 Method 7470 and analyzed in accordance with SW-846 
Method 6010.  Note that when a metal was not detected in the emissions, for 
reporting purposes, that metal was included in the total SVM emissions at the 
detection limit. 
 
Additional details regarding SVM stack gas sampling and analysis methods and 
results are provided in Attachment D.  Table 2-3 summarizes the results of testing 
for each run. 
 



 

April 2018 
14 

3.3.5 Low Volatile Metals (LVM) 
 
The concentration of LVM in the stack gas was determined using the Method 29 
stack sampling procedures (see 40 CFR part 60, Appendix A).  Air Hygiene 
performed the stack gas sampling.  Maxxam completed the analytical evaluation of 
the LVM samples collected during the CPT.  Samples were prepared in accordance 
with SW-846 Method 7470 and analyzed in accordance with the SW-846 Method 
6010.  Note that when a metal was not detected in the emissions, for reporting 
purposes, that metal was included in the total LVM emissions at the detection limit. 
 
Additional details regarding LVM stack gas sampling and analysis methods and 
results are provided in Attachment D.  Table 2-3 summarizes the results of testing 
for each run. 
 
3.3.6 Hydrochloric Acid and Chlorine Gas (HCl Equivalents) 
 
The concentration of HCl/Cl2 in the stack gas was determined using Method 26A 
stack sampling procedures (see 40 CFR part 60, Appendix A).  The extracted 
sample was analyzed using Method 26A (see 40 CFR part 60, Appendix A).  Air 
Hygiene conducted HCl/Cl2 stack gas sampling.  Maxxam completed the analytical 
evaluation of the samples collected during the CPT.  Note that when HCl and/or 
Cl2 was not detected in the emissions, for reporting purposes, that specie was 
included in the total chloride emissions at the detection limit. 
 
Additional details regarding HCl stack gas sampling and analysis methods and 
results are provided in Attachment D.  Table 2-3 summarizes the results of testing 
for each run. 
 
3.3.7 Particulate Matter (PM) 
 
The concentration of PM in the stack gas was determined using the Method 5 stack 
gas sampling procedures (see 40 CFR part 60, Appendix A).  Air Hygiene 
performed the stack gas sampling and laboratory analysis of the filter cartridges.  
Results are based on front-half analytical procedures. 
 
Additional details regarding PM stack gas sampling and analysis methods and 
results are provided in Attachment D.  Table 2-3 summarizes the results of testing 
for each run. 
 

3.4 Process Input Sampling and Analysis 
 
The following sections describe the process input sampling and analytical methods used to 
conduct the CPT.  The OPLs (i.e., feed rate limits) established as a result of the process 
input sampling and analyses and associated CPT runs are addressed in Section 5.0.  The 
analytical results for each material input and output described in the following subsections 
are included in Attachment D. 
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3.4.1 Kiln Feed 
 
Kiln feed was sampled every 60 minutes during each test run.  Each 60-minute 
sample was taken as a grab sample from the kiln feed system.  The samples were 
collected with a stainless-steel cup into a 500 ml, wide-mouth glass jar equipped 
with a Teflon lid.  The run samples were homogenized/composited and split at an 
isolated location at the facility.  Kiln feed sampling and compositing was completed 
by Air Hygiene personnel trained for the CPT. 
 
No process input sampling was required for the January re-test. 
 
3.4.2 Coal/Coke 
 
Coal was sampled every 60 minutes during each test run.  Each 60-minute sample 
was taken as a grab sample from the coal storage pile.  The samples were collected 
with a stainless-steel cup into a 500 ml, wide-mouth glass jar equipped with a 
Teflon lid.  The run samples were homogenized/composited and split at an isolated 
location at the facility.  Coal sampling and compositing was completed by Air 
Hygiene personnel trained for the CPT. 
 
No process input sampling was required for the January re-test. 
 
3.4.3 Fuel Quality Waste (FQW) 
 
FQW grab samples were taken every 60 minutes from taps located at the outlet of 
the feed pump.  The FQW samples were collected into 500 ml bottles.  FQW 
sampling for each test run was completed by Systech Environmental personnel 
specifically trained to conduct process sampling for the CPT.  Compositing was 
conducted by Air Hygiene personnel. 
 
No process input sampling was required for the January re-test. 
 
3.4.4 Chlorine Spiking Materials 

 
One spiking location, located in the main burner pipe for injection of a chlorine 
spiking material was used during the CPT.  Laboratory assay analyses for the 
spiking materials attesting to their concentrations were used to develop input levels 
for all spiking materials. 
 
Details regarding the spiking activity including all test data are provided in the CPT 
spiking report provided in Attachment E.  No process spiking was required for the 
January re-test. 
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3.4.5 Combustion (Ambient) Air, Landfill Gas, Natural Gas, and Ammonia 
Injection 

 
Subpart EEE, 40 CFR §63.1209(c)(5) provides for a waiver of monitoring of metals 
and/or chlorine in certain feedstreams, including landfill gas, natural gas, ammonia 
injection, and process air (e.g., combustion air). 
 
CPCC requested, and was granted, a waiver for monitoring landfill gas, natural gas, 
ammonia injection, and process (ambient) air in Section 6.1 of the CPT Plan.  
Landfill gas is used at times to supplement heat in the kiln and contains only trace 
or de minimis levels of metals and chlorine.  Natural gas is used primarily during 
preheating activities and, for example, in instances where fuels may be abruptly 
interrupted.  Natural gas may contain some trace metals and a very small amount 
of chlorine.  Per AP-42 combustion factors associated with natural gas firing, all of 
these may be considered to be emitted at de minimis levels.  Ammonia is injected 
into the feed end of the kiln to control emissions of nitrogen oxides as part of the 
SNCR system.  Ammonia is fed as a solution of water, but since ammonia (NH3) 
does not contain chlorine or metals, it also is considered a de minimis input.  
Process air is ambient air drawn into the clinker cooler by induced draft (ID) fans, 
and contains insignificant quantities of metals and chlorine.  
 
3.4.6 Limestone Injection (LSI) 
 
LSI (limestone injection at the kiln discharge end) was sampled every 60 minutes 
during each test run.  Each 60-minute sample was taken as a grab sample from the 
limestone conveyor belt.  The samples were collected with a stainless-steel cup into 
a 500 ml, wide-mouth glass jar equipped with a Teflon lid.  The run samples were 
homogenized/composited and split at an isolated location at the facility.  LSI 
sampling and compositing was completed by Air Hygiene personnel trained for the 
CPT. 
 
No process input sampling was required for the January re-test. 
 
3.4.7 Clinker 
 
The clinker was sampled every 60 minutes during each test run.  Each 60-minute 
sample was taken as a grab sample from after the clinker cooler discharge.  The 
samples were collected with a stainless-steel cup into a 500 ml, wide-mouth glass 
jar equipped with a Teflon lid.  The run samples were homogenized/composited 
and split at an isolated location at the facility.  Clinker sampling and compositing 
was completed by Air Hygiene personnel trained for the CPT. 
 
No process input sampling was required for the January re-test. 
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3.4.8 Cement Kiln Dust (CKD) 
 
The CKD was sampled every 60 minutes during each test run.  Each 60-minute 
sample was taken as a grab sample from baghouse discharge.  The samples were 
collected with a stainless-steel cup into a 500 ml, wide-mouth glass jar equipped 
with a Teflon lid.  The run samples were homogenized/composited and split at an 
isolated location at the facility.  CKD sampling and compositing was completed by 
Air Hygiene personnel trained for the CPT. 
 
No process input sampling was required for the January re-test. 
 

3.5 Stack Gas Monitoring 
 

Subpart EEE, 40 CFR §63.1209(a) and approved alternatives requires CPCC to use the 
following stack gas monitoring systems: 
 

 CEMS to demonstrate and monitor compliance with the CO standard. 
 
Because the CO standard requires CPCC to monitor CO emissions and report the results 
on a dry basis corrected to 7 percent oxygen (O2), CPCC must also operate O2 CEMS to 
document and monitor compliance with the CO standard (100 ppmvd @ 7% O2).  Table 2-3 
documents the maximum HRA CO observed for each run that demonstrates this 
requirement was met. 
 
This section describes the CEMS and COMS used to demonstrate compliance with 
applicable Subpart EEE requirements during the CPT.  Compliance with applicable 
CEMS/COMS performance specifications and evaluation requirements is addressed in 
Section 4.0.  The OPLs established as a result of the stack gas monitoring and associated 
CPT runs are addressed in Section 5.0. 

 
3.5.1 Carbon Monoxide CEMS 
 
The CEMS for each kiln system at the facility monitor CO and O2.  The systems 
are designed to extract a representative sample of stack gas and provide continuous 
analysis of CO and O2.  The stack gases are filtered and conditioned, if applicable, 
and transported to the CEMS cabinets.   
 
The key components of the CEMS are: 
 

 sample probe with heated external filter; 
 heated sample transport line; 
 gas analyzers; 
 gas conditioning system (condenser, flow controllers, valves, etc.); 
 programmable logic controller (PLC) (controls internal CEMS functions); 
 calibration gas cylinders; and, 
 computer (for long-term data storage). 
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The analyzers are certified in accordance with 40 CFR §63.1207 and §63.1209 and 
per 40 CFR 60, Appendix B, Performance Specification 4B for the CO and O2 
analyzers.  Maintenance and calibration procedures are performed as outlined in 
the manufacturer’s instrumentation manuals.  These procedures are documented 
and maintained on-site. 
 

3.6 Process Monitoring 
 

This section describes other process monitoring methods and equipment (i.e., CMSs) 
CPCC used to monitor the process during the CPT.  Table 4-1 presents a list of the affected 
CMSs or equipment.  Compliance with applicable CMS performance specifications and 
evaluation requirements is addressed in Section 4.0.  The OPLs (e.g., feedstream flowrate 
limits) established as a result of the process monitoring and associated CPT runs are 
addressed in Section 5.0.  
 

3.6.1 Air Pollution Control Device (Baghouse) Inlet Temperatures 
 
Subpart EEE control of D/F emissions is based on the establishment and 
maintenance of a maximum gas temperature at the inlet to the particulate matter air 
pollution control devices (APCDs) for the kiln system.  Each kiln system has an 
APCD (baghouse) that is required to have maximum gas inlet temperatures 
established and maintained. 

 
The maximum temperature limits to the baghouse inlets were established during 
the CPT.  The inlet temperatures to the baghouses are each measured with a 
thermocouple system.  The thermocouple and transmitter for the baghouse is a type 
K unit with a minimum range of 0°F to 500°F.  The OPLs were calculated as the 
arithmetic average of the one-minute average APCD inlet temperature measured 
during each valid test run. 
 
The inlet temperature data gathered during the CPT for the baghouses are presented 
in Attachment G. 
 
3.6.2 Combustion Chamber Temperature 
 
Subpart EEE also requires the establishment of a minimum combustion chamber 
temperature.  CPCC identified the measurement of the burning zone temperature as 
the location that best represents the bulk gas temperature in the combustion zone.  
The combustion chamber temperature is measured with an optical pyrometer.  The 
OPLs were calculated as the arithmetic average of the one-minute average burning 
zone temperature measured during each valid test run from the 2012 CPT.  As noted 
in the CPT Plan, compliance with the DRE standard requires the establishment of 
the minimum combustion chamber temperature.  Because DRE testing was not 
performed during the CPT, the minimum combustion chamber temperature limit 
was not be re-established. 
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The combustion chamber temperature data gathered during the CPT are presented 
in Attachment G. 
 
3.6.3 Maximum Combustion Chamber Pressure 

 
In accordance with 40 CFR §63.1206(c)(5)(i)(B) of Subpart EEE, CPCC has 
developed a program to control combustion system fugitive emissions by 
monitoring the maximum combustion chamber pressure.  Gas pressures for each 
kiln at the feed hood of the kiln are measured with pressure transmitters.  These 
pressure transmitters are used to verify that the gas flow in the pyroprocessing 
system is maintained in the proper direction and that both combustion chamber 
pressure is lower than atmospheric pressure to preclude fugitive emissions from the 
combustion chamber. 
 
The combustion chamber pressure measurement data gathered during the CPT are 
presented in Attachment G. 
 
3.6.4 Maximum Production Rate 

 
Subpart EEE requires the plant to continuously monitor the kiln system’s 
production rate to demonstrate compliance with the Subpart EEE D/F, DRE, PM, 
SVMs, LVMs, HCl/ Cl2 standards.  During the CPT, CPCC established a maximum 
production rate based on the sum of the kiln feed and LSI feed for each kiln system.  
The OPLs were calculated as the arithmetic average of the maximum HRA of the 
kiln feed rate measured during each valid test run. 
 
The production rate data gathered during the CPT are presented in Attachment G. 
 
3.6.5 Feedstream Flow Rates 

 
Subpart EEE requires CPCC to establish feedstream flowrate OPLs for the 
following feedstreams for compliance with the DRE, D/F, Hg, SVM, LVM, and 
HCl/Cl2 standards. 
 

3.6.5.1 Pumpable Hazardous Waste Fuel 
 
Pumpable, and total, FQW is pumped in two independent continuous loops 
from the tank farm to the kiln burner pipe and back to the tank farm.  Near 
the burner pipe, a control station diverts the desired quantity of FQW to 
each burner pipe from the piping loop.  These control stations consist of a 
flowmeter, a flow control valve, and a shut-off valve.  The Central Control 
Room Operator (CCRO) sets the desired FQW flow rates.  A mass 
flowmeter measures the feed rate of FQW to the burner pipe.  A process 
computer compares the feed rate set point to the measured feed rate and 
adjusts the position of the control valve to make the measured flowrate 
match the desired feed rate.   
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The OPLs were calculated as the arithmetic average of the maximum HRA 
of the FQW rate measured during each valid test run.  The FQW rate was 
measured using mass flowmeters.  The average feed rate of chlorine spiking 
material fed to each kiln was added to the average from the flowmeters to 
determine the final OPL value. 
 
The FQW feed rate data gathered during the CPT are presented in 
Attachment G.   
 
3.6.5.2 Semi-Volatile Metals, Low Volatile Metals, and Chlorine 

 
CPCC’s approach to complying with the Subpart EEE metals emission 
limits utilizes the approved emissions extrapolation techniques from the 
CPT Plan.  They involve monitoring the feed rate of constituents of concern 
and other pertinent factors to continuously calculate potential emissions and 
compare the potential emissions to applicable emission limits. 

 
In accordance with 40 CFR §63.1209(c), CPCC will record or account for 
the concentration of each constituent of concern using appropriate CMSs 
(as described above), calculate and record the mass feed rate of each 
constituent of concern per unit time, and maintain and document 
compliance with applicable emission limits for SVM, LVM, and HCl/Cl2. 

 
The metals feed rate data and extrapolation calculations gathered during the 
CPT are presented in Attachment G. 
 

3.6.6 Bag Leak Detection System 
 
Bag leak detection systems (BLDS) are installed and operated per the 
manufacturer’s written specifications and recommendations for system installation, 
operation, and adjustment as well as per EPA’s Office of Air Quality Planning and 
Standards Fabric Filter Bag Leak Detection Guidance, EPA-454/R-98-015, 
September 1997 or per ASTM D7392 - 07 Standard Practice for PM Detector and 
Bag Leak Detector Manufacturers to Certify Conformance with Design and 
Performance Specifications for Cement Plants.  A BLDS unit has been installed at 
the baghouse discharges of both kiln systems. 
 
Prior to the CPT, the initial adjustments were made to establish a baseline output and 
the alarm set points for the BLDS units.  A bag leak corrective measures plan is 
incorporated into the facility’s operation and maintenance plan as required by 40 CFR 
§63.1206(c)(8)(iii).  During the CPT the BLDS were not adjusted. 
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4.0 CONTINUOUS MONITORING SYSTEM PERFORMANCE EVALUATION  
 

4.1 Introduction 
 
Subpart EEE, requires CPCC to conduct performance evaluations of components of CMSs 
in accordance with 40 CFR §63.8(d) and (e).  This section summarizes the procedures used 
for the CMS performance evaluations of affected equipment.  Table 4-1 presents an 
instrumentation performance specification and calibration summary for affected CMS 
equipment.  In addition to conducting the performance evaluations, CPCC also calibrated 
relevant CMSs prior to each CPT event in conformance with good engineering practice for 
emissions testing programs.  Relevant CMS performance evaluation activities are 
summarized in this section.   
 

Table 4-1  CMS Instrumentation Summary 

Process 
Parameter Units 

Performance 
Specification 

OMP Calibration 
Summary 

FQW Feed Rate  tons per hour Manufacturer’s 
Specification  

Annual: measured flow 

Coal/Coke Feed Rate 
(Weighfeeder) 

tons per hour Manufacturer’s 
Specification  

Annual: electronic 

Baghouse Inlet 
Temperatures  

°Fahrenheit Manufacturer’s 
Specification 

Annual: conductivity  

CO Monitors  ppm corrected 
to 7% O2 

40 CFR Part 60, 
Appendix B, PS-4B 
and SOP  

Quarterly: PS-4B 
Daily: zero and high (on low 
and high range each)  

O2 Monitors  percent O2 40 CFR Part 60, 
Appendix B, 4B and 
SOP 

Quarterly: PS-4B 
Daily: zero and high  

Differential Pressure inches water 
column 

Manufacturer’s 
Specification  

Annual: electronic  

Combustion Zone 
Temperature 

° Fahrenheit Manufacturer’s 
Specification  

Annual: visual and data 
comparison  

Landfill Gas Flow 
Rate 

MM cu. ft. per 
hour 

Manufacturer’s 
Specification  

Annual: electronic  

Kiln Water Spray gallons per 
minute 

Manufacturer’s 
Specification 

Annual: measured flow 

Stack Gas Flow cubic meters 
per hour 

Manufacturer’s 
Specification 

Annual: electronic  

Kiln Feed Rate 
(Flowmeter) 

tons per hour Manufacturer’s 
Specification  

Annual: electronic  

LSI Feed Rate 
(Weighfeeders) 

tons per hour Manufacturer’s 
Specification  

Annual: electronic  



 

April 2018 
22 

4.2 Carbon Monoxide Continuous Emissions Monitoring System (Flame 
Ionization Detectors) 
 

The installation location, evaluation and periodic calibrations for the carbon monoxide 
monitors were performed in accordance with 40 CFR Part 60, Appendix B, Performance 
Specification (PS)-4B.  The pre-test calibrations were completed once during each CPT 
test day and are included in Attachment C. 
 
4.3 Oxygen Continuous Emissions Monitoring System (Fuel Cell Monitors) 
 
The installation location, evaluation and periodic calibrations for the oxygen monitors were 
performed in accordance with 40 CFR part 60, Appendix B, PS-4B.  The pre-test 
calibrations were completed once during each CPT test day and are included in 
Attachment C. 
 
4.4 Baghouse Inlet Temperature Monitors (Thermocouples) 
 
The APCD inlet thermocouple monitoring systems have been factory-certified against 
standards traceable to the National Institute of Standards and Technology (NIST), derived 
from ratio-type measurements, or compared to nationally or internationally recognized 
consensus standards.  40 CFR §63.1209(b) requires that a calibration verification be 
performed at least once every 12 months.  The most recent calibration verifications were 
completed on February 22, 2017 for Kiln 1 and February 21, 2017 for Kiln 2 and are 
included in Attachment C.  The CPT Plan indicated that certified thermocouples would be 
installed within three months of the CPT.  However, the facility only evaluates the 
thermocouples annually which is the frequency required by HWC MACT and did not 
install new certified thermocouples as specified in Section 5.3.4. 
 
4.5 Combustion Chamber Temperature Monitor (Optical Pyrometer) 
 
The optical pyrometers are calibrated by the manufacturer.  Certified pyrometers are to be 
installed within 12 months of the CPT.  The facility has at least one spare pyrometer that 
is certified off the shelf.  Calibration certificates for all of the optical pyrometers owned by 
the facility are provided in Attachment C.  These devices are routinely swapped out as 
needed, with units being sent to the manufacturer for recalibration. 
 
4.6 Kiln Combustion Chamber Pressure Monitoring Systems (Pressure 

Transmitters) 
 
Each kiln has pressure transmitters that are used to measure the pressure at the kiln exit 
and at the kiln feed hood.  These transmitters are calibrated by the manufacturer.  The most 
recent performance verifications were completed on July 26, 2017 for Kiln 1 and February 
22, 2017 for Kiln 2 and are included in Attachment C.  Section 5.3.5 of the CPT Plan 
specified that a performance verification would be completed within 3 months of the CPT.  
However, these units are only evaluated annually, consistent with Table 5-1 of the CPT 
Plan. 
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4.7 Coal Feedstream Monitoring Systems 
 
The periodic calibrations for the coal/coke weighfeeders were performed in accordance 
with CPCC’s standard operating procedures, which is based on factory specifications and 
technical manuals and the requirements of 40 CFR §63.1209(b).  The most recent 
performance verifications were completed on September 8, 2017 and are included in 
Attachment C. 
 
4.8 Pumpable Feedstream Monitoring Systems (Mass Flowmeters) 
 
The FQW Micromotion Mass Flowmeters are calibrated by the manufacturer.  Section 
5.3.11 of the CPT Plan states that the FQW flowmeters would be certified within three 
months of the CPT.  However, these units are only evaluated annually, consistent with 
Table 5-1 of the CPT Plan.  The most recent calibrations were completed on February 15, 
2017 for Kiln 1 and August 31, 2016 for Kiln 2 and are included in Attachment C. 
 
4.9 Kiln Feed Flowmeter and LSI Weighfeeders 
 
The periodic calibrations for the kiln feed flowmeter and LSI weighbelts were performed 
in accordance with CPCC’s standard operating procedures, which is based on factory 
specifications and technical manuals and the requirements of 40 CFR §63.1209(b).  The 
most recent performance verifications were completed on the kiln flowmeter on August 8, 
2017 for Kiln 1 and Kiln 2.  The most recent performance verifications were completed on 
the LSI weighfeeders on September 14, 2017 for both Kiln 1 and Kiln 2.  Records of the 
performance verifications are included in Attachment C. 
 
4.10 Stack Gas Flow Monitor 
 
An ultrasonic stack gas flow monitor is installed in each kiln’s stack to measure stack gas 
flow.  The pre-test calibrations were completed once during each CPT test day and are 
included in Attachment C.  The most recent RATAs were completed on November 8, 2016 
for Kiln 1 and November 17, 2016 for Kiln 2. 
 
4.11 Kiln Water Spray 
 
The flowmeters are calibrated by the manufacturer.  The 2017 calibrations were performed 
on October 9, 2017 after the CPT and are included in Attachment C.  Section 5.3.8 of the 
CPT Plan specified that calibration of the kiln water spray flowmeters would be verified.  
However, the facility does not perform any verification of the kiln water spray. 
 
4.12 Landfill Gas Flow Rate 
 
The flowmeters are calibrated by the manufacturer.  Records of the landfill gas flowmeters 
were not provided.  However, no landfill gas was used during the CPT. 
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5.0 OPERATING PARAMETER LIMITS AND IDENTIFICATION PROCEDURES 
 

5.1 Introduction 
 
Subpart EEE requires CPCC to establish and comply with limits on certain operations or 
operating conditions.  Termed operating parameter limits, or OPLs, these operating 
conditions facilitate control of emissions of regulated HAP emissions.  OPLs are 
established or determined during a CPT in conjunction with a demonstration of compliance 
with applicable emission standards and thereafter serve as operating conditions or limits 
for the affected equipment.  Establishing the OPLs in conjunction with a CPT 
demonstrating compliance with applicable emission standards allows for the continuous 
operation of the pyroprocessing system in a manner that is compliant with emission 
standards without requiring on-going emissions testing.   
 
This section summarizes the procedures CPCC used to establish or identify the required 
OPLs during the CPT.  The OPLs that were established as a result of the CPT and the 
associated Subpart EEE emission standards/requirements and operating modes are 
provided in Table 2-6. 
 
5.2 Determination of Operating Parameter Limits 

 
5.2.1 Maximum Baghouse Inlet Temperatures 
 
The maximum temperature limits at the baghouse inlets were established during the 
CPT.  The operating limits were calculated as the arithmetic average of the average 
one-minute baghouse inlet temperatures for each unit during each test run.  The 
baghouse inlet temperatures demonstrated during the CPT are provided in 
Attachment G. 
  
5.2.1 Minimum Combustion Chamber Temperature 
 
The minimum combustion chamber temperature was not established during this 
CPT since no DRE testing was performed.  The minimum combustion chamber 
temperature limit established by the February 2013 NOC remains in effect.  The 
temperature of the burning zone is monitored using an optical pyrometer and “best 
represent, as practical” the combustion zone temperature. 
 
5.2.2 Maximum Production Rate 
 
Maximum production rate limits were established for each kiln system and are 
reported on a dry raw material feed basis.  Per the CPT Plan, this limit was not to 
exceed the limit established in the 2013 NOC.  Each of the CPT runs was used to 
gather the data necessary to establish the OPL on each kiln.  
 
The maximum production rate OPLs were calculated as the arithmetic average of 
the maximum HRA of the production rate measured during each valid CPT run.  
Kiln feed and LSI rates were added to establish the maximum production rate 
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limits.  The production rates demonstrated during the CPT are provided in 
Attachment G. 
 
5.2.3 Maximum Pumpable (and Total) Hazardous Waste Fuel Feed Rates 
 
Maximum pumpable FQW feed rate OPLs were established for each kiln system.  
All FQW fed to the system is pumpable; therefore, the total FQW feed rate and the 
pumpable FQW feed rate are the same.  Per the CPT Plan, this limit was not to 
exceed the limit established in the 2013 NOC.  The maximum FQW feed rate OPLs 
were calculated as the arithmetic average of the maximum HRA FQW feed rate 
measured during each valid CPT run.  In addition to the monitored FQW feed rate, 
the amount of chlorine spiked into the FQW (after the FQW flowmeter) was added 
to determine the FQW rate into each kiln.  The FQW feed rates demonstrated during 
the CPT are provided in Attachment G. 
 
5.2.4 Maximum Total Mercury Feed Rate 
 
CPCC chooses to comply with the mercury emission standards using the MTEC 
approach in accordance with 40 CFR §63.1209(l)(1)(iii)(C).  The MTEC mercury 
feed rate OPL is included in Table 2-6. 
 
CPCC continuously calculates and records (each minute) the 12-HRA MTEC value 
using the feed rate for mercury from each hazardous waste stream, monitoring the 
stack gas flow rate, and compares the calculated value with the appropriate METC 
OPL in Table 2-6.  So long as the calculated MTEC value does not exceed the OPL, 
CPCC is in compliance with the MTEC mercury limit.  The Hg MTEC values 
demonstrated during the CPT are provided in Attachment G. 
 
5.2.5 Maximum Total Semi-Volatile Metal Feed Rate 
 
CPCC has used the average system removal efficiency (SRE) for the lead, and the 
HWC NESHAP emissions standard to calculate, by extrapolation, the feed rate 
OPLs for each kiln.  Due to the fact there are dual emissions standards in the HWC 
NESHAP Final Rule for SVM, an extrapolation must be performed to each emission 
standard.   
 
The first extrapolation uses the emission standards of 330 μg/dscm (SVM limit), the 
average stack gas flow rate determined during the CPT, and the applicable SRE to 
extrapolate SVM feed rate limits upward from the levels input during testing to the 
HWC NESHAP emission limits.   
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The equation is as follows: 
 

SRE) -(1

A x R1
 OPLs Rate Feed  SVM   

 
where: 
R1  is the SVM regulatory limit of 330 μg/dscm; 
A  is the average airflow rate measured by the multi-metals emission sampling 

train during the CPT (corrected to 7% oxygen); and, 
SRE  is the average system removal efficiency of lead (i.e., the SVM component 

in the spiking solution) for the test runs. 
 
The second extrapolation technique uses the emission standards of 7.6x10-4 
lb/MMBtu FQW input (SVM limit) and the applicable SRE. 
 
The equation is as follows: 
 

SRE) -(1

R2
 OPLs Rate Feed SVM   

 
where: 
 
R2  is the SVM regulatory limit of 7.6x10-4 lb/MMBtu FQW input; 
SRE  is the average system removal efficiency of lead (i.e., the SVM component 

in the spiking solution) for the test runs. 
 
CPCC has performed these extrapolations, which has determined the SVM feed 
rate OPLs with respect to the dual emission standards.  Please see Attachment D 
for the metal analyses of process inputs and Attachment G for the calculations of 
SREs and extrapolated feed rates.  CPCC will use both sets of OPLs as the limit for 
the feed rate of SVMs. 
 
5.2.6 Maximum Total Low Volatile Metal Feed Rate 
 
CPCC intends to use the average SRE for chromium and the HWC NESHAP 
emissions standards to calculate, by extrapolation, the feed rate OPLs for each kiln.  
Due to the fact there are dual emissions standards in the HWC NESHAP Final Rule 
for SVM and LVM, an extrapolation must be performed to each emission standard.   
 
The first extrapolation uses the emission standards of 56 μg/dscm (LVM limits), the 
average stack gas flow rate determined during the CPT, and the applicable SRE to 
extrapolate LVM feed rate limits upward from the levels input during testing to the 
HWC NESHAP emission limits. 
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The equation is as follows: 
 

SRE) -(1

A x R1
 OPLs Rate Feed LVM   

 
where: 
 
R1  is the LVM regulatory limit of 56 μg/dscm; 
A  is the average airflow rate measured by the multi-metals emission sampling 

train during the CPT (corrected to 7% oxygen); and, 
SRE  is the average system removal efficiency of chromium (i.e., LVM 

component in the spiking solution) for the test runs. 
 
The second extrapolation technique uses the emission standards of 2.1x10-5 
lb/MMBtu FQW input (LVM limits, respectively) and the applicable SRE. 
 
The equation is as follows: 
 

SRE) -(1

R2
 OPLs Rate Feed LVM   

 
where: 
 
R2  is the LVM regulatory limit of 2.1x10-5 lb/MMBtu FQW input; 
SRE  is the average system removal efficiency of chromium (i.e., the LVM 

component in the spiking solution) for the test runs. 
 
CPCC has performed these extrapolations, which has determined the LVM feed 
rate OPLs with respect to the dual emission standards.  Please see Attachment D 
for the metal analyses of process inputs and Attachment G for the calculations of 
system removal efficiencies and extrapolated feed rates.  CPCC will use both sets 
of OPLs as the limit for the feed rate of LVMs. 
 
5.2.7 Maximum Pumpable Low Volatile Metal Feed Rate 
 
To demonstrate compliance on an ongoing basis with the emission limits specified 
by 40 CFR §63.1220(b)(4) (LVM standard), CPCC proposed in the CPT Plan to 
continuously calculate and record (each minute) the estimated emission 
concentrations for total LVM (µg/dscm @ 7% O2) and compare the calculated 
value with the emission limit.   
 
The use of calculated emissions levels was approved as part of the CPT. This 
extrapolation approach to continuously calculating the emission level is described 
in section 5.2.7 for the total LVM parameter.  The total LVM extrapolation method 
uses all feedstream input concentrations to calculate the allowable feed rate of each 
material (i.e., raw material mix, coal, FQW, etc.).  The extrapolation calculation 
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method for the pumpable LVM feed parameter, as described in the CPT Plan, 
calculated the pumpable FQW feedstream limit to be functionally equivalent to the 
total LVM parameter calculations described in Section 5.2.7.  (This is the expected 
result for any SRE more than zero.) 
 
Since both the total and pumpable extrapolation methods use the metal SRE values 
and calculate an emission value for the applicable feedstreams, the use of additional 
feedstreams in the calculation will serve to lower the allowable concentration 
and/or input rate for all of the feed materials. 
 
Conversely, the pumpable LVM calculation, which has fewer input feed streams, 
will always extrapolate a higher allowable input value.  Since the extrapolated value 
will always be the limit derived from the total LVM calculation in Section 5.2.7, 
CPCC is monitoring only the total LVM feed rate.  
 
5.2.8 Maximum Total Chlorine and Chloride Feed Rate 
 
CPCC continuously calculates and records (each minute) the total chlorine feed rate 
as a 12-HRA and compares the 12-HRA to the limit established during the CPT.  If 
a feed rate exceeds the limit, FQW will be automatically cut off. 
 
Unlike Hg, SVM, and LVM, 40 CFR §63.1209(o) (the chlorine feed rate) does not 
allow for an extrapolation method.  CPCC established a maximum total chlorine 
feed rate limit equivalent to the feed rate levels demonstrated during the CPT.  Total 
chlorine feed rate calculations from the CPT are presented in Attachment G. 
 
5.2.9 Maximum Combustion Chamber Pressures 
 
CPCC has developed a program to control combustion system fugitive emissions 
in accordance with Subpart EEE, 40 CFR §63.1206(c)(5)(i)(B).  Gas pressures at 
the kiln firing hood and  the kiln feed shelf were measured during the CPT to verify 
that the gas flow in the pyroprocessing system was maintained in the proper 
direction and that the combustion chamber pressure was lower than atmospheric 
pressure to preclude fugitive emissions from the combustion chamber.  The process 
computer calculates the differential pressure across the kiln based on the individual 
pressure transmitters.  The kiln differential pressure is used to verify that the gas 
flow in the pyroprocessing system is maintained in the proper direction  

 
The one-second instantaneous pressure differential readings from the pressure 
transmitters located at the Firing Hood and Feed Shelf are monitored and used to 
initiate automatic waste feed cutoffs.  The AWFCO level for the kiln pressure 
differential is set at a maximum pressure of –0.0 kPa.  This level will ensure that 
the combustion zones remain under negative pressure and prevent fugitive 
emissions from the combustion chambers.  No exceedances of the combustion 
chamber pressure limit were observed during the CPT. 
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6.0 CONTRACTOR FIELD INSPECTION – QUALITY ASSURANCE/QUALITY 
CONTROL REPORT 

 
6.1 Introduction 
 
The CPT program involved the use of numerous contractors in order to ensure that the CPT 
was conducted in accordance with the applicable regulations and the CPT Plan. 
 
One portion of the CPT program involves the quality assurance/quality control (QA/QC) 
review.  The review was divided into four separate areas that include: 
 

 stack sampling and analysis, 
 process sampling and analysis, 
 stack gas monitoring, and 
 process monitoring. 

 
The following summarizes the QA/QC review of the conduct of the CPT information as it 
relates to the requirements set forth in the CPT Plan, QAPP, and the applicable regulatory 
references for each of the QA/QC areas. 
 
6.2 CPT QAPP Criteria Conformance Evaluation 
 

6.2.1 Stack Gas Sampling and Analysis 
 
Stack gas sampling was conducted by Air Hygiene Inc. (Air Hygiene).  Analytical 
was completed by Air Hygiene and Maxxam.  Case narratives and field notes for 
each of these contractors are included in Attachment D. 
 

6.2.1.1 Deviations from the CPT Plan and QAPP 
 
The following is a description of the stack gas sampling and analysis 
deviations from the procedures prescribed in the CPT Plan and QAPP that 
occurred during the CPT program. 
 
Kiln 1 Run 1 Test Delay 
 
Sampling of emissions was halted two separate times during Run 111 as a 
result of the kiln cooling off with the minimum combustion chamber 
temperature limit being approached.  The test was placed on hold until the 
kiln system was returned to the same operating status as to when the test 
was on hold.  All sample trains were kept sealed to eliminate any 
contamination.  The run was delayed approximately 2 hours.  The test 
results were not impacted by this delay. 
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Kiln 1 Run 2 Test Delay 
 
Sampling of emissions was halted three separate times during Run 112 as a 
result of a CO trip and the kiln cooling off with the minimum combustion 
chamber temperature limit being approached.  The test was placed on hold 
until the kiln system was returned to the same operating status as to when 
the test was on hold.  All sample trains were kept sealed to eliminate any 
contamination.  The run was delayed approximately 2.5 hours.  The test 
results were not impacted by this delay.   
 
Toward the end of Run 112, the Method 5/26A and Method 29 sampling 
trains were halted with approximately 15-20 minutes remaining in the run 
as the kiln cooled off again.  It was decided to scrap the Method 5/26A and 
Method 29 sampling trains from Run 112.  A fourth run, Run 114, was 
completed for these two sampling trains.  Air Hygiene inadvertently had the 
Method 5/26A and Method 29 stack samples processed and analyzed for 
Run 112.  Therefore, results from Run 112 were used in the compliance 
demonstration and operating limit calculations for PM, HCl/Cl2, SVM and 
LVM. 
 
Kiln 2 Run 2 Test Delay 
 
Sampling of emissions was halted during Run 212 as a result of a CO trip.  
The CO spiked at 13:51 and persisted for four minutes.  An AWFCO was 
initiated at 13:51.  The test was placed on hold at 13:55 until the kiln system 
was returned to the same operating status as to when the test was on hold.  
All sample trains were kept sealed to eliminate any contamination.  The run 
was delayed approximately 1 hour.  The test results were not impacted by 
this delay.   
 
Kiln 1 Re-Test Run 1 Test Delay 
 
Sampling of emissions was halted during Run 121 as a result of the kiln 
cooling off with the minimum combustion chamber temperature limit being 
approached.  The test was placed on hold until the kiln system was returned 
to the same operating status as to when the test was on hold.  All sample 
trains were kept sealed to eliminate any contamination.  The run was 
delayed approximately30 minutes.  The test results were not impacted by 
this delay. 
 
6.2.1.2 Conformance Evaluation Summary 
 
In accordance with the QAPP, the DQOs for stack sampling and analysis 
were reviewed for accuracy, precision and completeness by the stack 
emissions test coordinator.  After review, it was determined that all DQOs 
were met.  In addition, the required blank samples and duplicates were 
reviewed by the stack emissions test coordinator and found to be compliant 
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with those outlined in the QAPP.  No issues were observed with the Method 
26A and Method 29 audit samples. 
 

6.2.2 Process Sampling and Analysis 
 
Air Hygiene and Systech personnel conducted process sampling and compositing.  
Sampling was performed under the under the supervision of Schreiber, Yonley & 
Associates (SYA) personnel.  This section summarizes QA/QC issues related to 
process sampling and analysis. 
 

6.2.2.1 Deviations from the CPT Plan and QAPP 
 
The following is a description of the process sampling and analysis 
deviations from the procedures prescribed in the CPT Plan and QAPP that 
occurred during the CPT program. 
 
FQW Analysis 
 
Maxxam subcontracted a portion of analysis of the FQW samples to 
Stericycle Environmental Solutions (Stericycle) including viscosity, pH 
ash, specific gravity, heating value and metals.  The heating values and 
metals concentrations are relevant to demonstrated compliance with 
emission standards and in calculation of operating parameter limits.  
Stericycle did not perform the relevant QA/QC checks specified in the CPT 
Plan and QAPP to allow for an assessment of accuracy and precision.  
However, the results of the subcontracted FQW analysis were compared to 
the tender analysis performed by Systech and the reported results provided 
by Stericycle are comparable.  This deviation does not negatively impact 
interpretation of the data. 
 
Further, no mercury analysis was performed on the FQW samples as 
specified in the QAPP.  This deviation does not negatively impact 
interpretation of the data. 
 
Coal Analysis 
 
Maxxam subcontracted a portion of analysis of the coal samples to 
Stericycle limited to ash, heating value and percent moisture.  Stericycle did 
not perform the relevant QA/QC checks specified in the CPT Plan and 
QAPP to allow for an assessment of accuracy and precision.  These 
parameters are collected for informational purposes only and are not 
relevant to demonstrated compliance with emission standards or in 
calculation of operating parameter limits.  This deviation does not 
negatively impact interpretation of the data. 
 
6.2.2.2 Conformance Evaluation Summary 
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In accordance with the QAPP, the DQOs for process sampling and analysis 
were reviewed for accuracy, precision and completeness by the stack 
emissions test coordinator.  After review, it was determined that all DQOs 
were met.  In addition, the required blank samples and duplicates were 
reviewed by the stack emissions test coordinator and found to be compliant 
with those outlined in the QAPP. 
 

6.2.3 Stack Gas Monitoring 
 
Stack gas monitoring systems for the pyroprocessing system are operated and 
maintained by CPCC.  Operational data recorded by the stack gas monitoring 
systems are included in Attachment G. 
 

6.2.3.1 Deviations from the CPT Plan and QAPP 
 
No deviations from the procedures outline in the CPT Plan were observed 
for the various stack gas monitoring systems operated by facility. 

 
6.2.3.2 Conformance Evaluation Summary 
 
All stack gas monitoring equipment specified in the CPT Plan were found 
to be installed, calibrated, and operated in accordance with the applicable 
provisions of Subpart EEE, facility OMP and the CPT Plan. 
 

6.2.4 Process Monitoring Evaluation 
 
Process monitoring systems for the pyroprocessing system are operated and 
maintained by CPCC.  Operational data and calculations used to develop OPLs are 
included in Attachment G.  This section summarizes QA/QC issues related to stack 
gas monitoring. 
 

6.2.4.1 Deviations from the CPT Plan and QAPP 
 
The following is a description of the process monitoring deviations from the 
procedures prescribed in the CPT Plan and QAPP that occurred during the 
CPT program. 
 
CMS Performance Evaluations 
 
Section 5.0 of the CPT Plan contained conflicting information when 
performance certifications of various continuous monitoring systems would 
be completed.  For CMSs installed that are subject to a performance 
specification or specific regu latory requirement, all regulatory required 
calibrations were performed in the required timeframes.  This would include 
the CO and O2 CEMS, stack gas flowmeter, thermocouples and optical 
pyrometers.  The remainder of the CMS are maintained in accordance with 
manufacturer’s specifications and the quality assurance program 
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implemented by the facility which is summarized in Table 5-1 of the CPT 
Plan.  Various subsections in Section 5.0 indicated that performance 
evaluations of various monitoring systems would be performed within three 
months of the CPT.  Upon reviewing the calibration records provided by 
the facility, many were not performed within three months. However, this 
frequency is not consistent with the facility’s quality assurance program and 
therefore were not completed within the three month timeframe specified.  
This deviation does not negatively impact the quality of the data generated 
during the CPT. 
 
LSI Feedrate 
 
During Run 123, it was discovered that the LSI was not being fed to the 
system despite the values that were being recorded by the facility’s data 
acquisition system.  LSI was being measured and recorded correctly at the 
measurement device.  However, there was an issue at the feed location, 
which occurs after the measurement device, that prevented LSI from being 
fed to the system.  As such, a value of zero was assigned to the LSI feedrate 
and the total kiln feed rate recorded for Run 123 does include any LSI.  This 
deviation does not negatively impact the quality of the data generated during 
the CPT. 
 
6.2.4.2 Conformance Evaluation Summary 
 
Except as noted above, all process monitoring specified in the CPT Plan for 
documenting compliance with applicable provisions of Subpart EEE were 
completed in accordance with the CPT Plan and the applicable regulations. 
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7.0 OTHER COMPLIANCE DOCUMENTATION INFORMATION   
 
This section identifies relevant “other” compliance documentation information and provides the 
hazardous waste residence time calculation required per 40 CFR §63.1206(b)(11). 
 

7.1 Calculation of Hazardous Waste Residence Time  
 
The hazardous waste residence time in the system is required to be calculated to determine 
the minimum time that must pass from an AWFCO until FQW exits the combustion 
chamber.  Residues that adhere to the combustion chamber surfaces and waste-derived 
recycled materials, such as CKD and internally recycled metals, are not considered in 
calculating hazardous waste residence time.  Two variables are considered in the 
calculation – the time for the FQW to be volatilized and the time for the gaseous 
components to flow through the combustion zones. 
 
CPCC proposes to use the following “air flow rate and volume” calculation method, which 
is the common method in the industry.  40 CFR §63.1201 defines hazardous waste 
residence time as:  

 
“the time elapsed from cutoff of the flow of hazardous waste into the 
combustor…until solid, liquid and gaseous materials from the hazardous 
waste exit the combustor.  For combustors with multiple firing systems 
whereby the residence time may vary for the firing systems, the hazardous 
waste residence time…means the longest residence time for any firing 
system in use at the time of the cutoff.”   

 
The Tulsa kiln systems’ hazardous waste feed locations are referred to as the kiln burner 
pipe.  For each kiln system, the combustion zone is defined as the rotary kiln, and the 
residence time calculated as: 
 
The hazardous waste residence time is calculated as: 
 

 
 
where: 

 
Vcombustion chamber = volume of combustion zone/chamber (m3); and 
Rair   = air flow rate (m3/sec) 
 

The volumes of the combustion zones will be determined using the length and diameter of 
the combustion vessels, accounting for brick and coating thickness and the volume of the 
raw material bed, where applicable.  Using a very conservative minimum flue gas flow rate 
and the determined volumes, residence times have been calculated for each kiln.  CPCC 
assumes that the minimum flue gas flow rate is 50% of the design flow of the system.  
Table 7-1 contains the residence time calculation for Kilns 1 and 2.  Since both kilns are 

air

chamber combustion
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V
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identical, the residence time is the same for both kilns.  The calculated residence time is 
8.1 seconds. 
 

Table 7-1  Residence Times 
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7.2 Continuing Compliance Methods 
 

CPCC maintains continuing compliance with the Subpart EEE standards and requirements 
through the detailed implementation program required by the regulations.  The following 
provides a summary of the systematic compliance approach: 
 

 An Automatic Waste Feed Cutoff (AWFCO) System is in place (§63.1206(c)) 
to automatically cut off the FQW as described in Section 7.3. 

 A number of plans and procedures are in place as required by Subpart EEE, that 
work together with this NOC and the associated OPLs, including: 

o Feedstream Analysis Plan – describes the ongoing sampling and 
analysis used to document the kiln system inputs to ensure compliance 
with applicable OPLs such as feed rate limits. 

o Startup, Shutdown and Malfunction Plan - defines operations in the 
event of a kiln startup, shutdown or malfunction in addition to corrective 
action. 

o Operations and Maintenance Plan – documents the procedures used to 
operate, maintain, inspect and perform corrective measures for 
components of the cement kiln system, including the APCDs. 

o Operator Training and Certification Program – provides information on 
the required training for kiln operators and personnel whose activities 
may reasonably be expected to directly affect emissions of HAPs form 
the cement kiln system. 

 Recordkeeping and reporting requirements are in place to document and report 
results of CPCC’s HWC NESHAP compliance program, including, for 
example, the CPT notifications, semi-annual reporting, and startup, shutdown 
and malfunction action reports. 

 
7.3 Automatic Waste Feed Cutoff System Operability 
 
Subpart EEE, 40 CFR §63.1206(c) requires CPCC to operate the pyroprocessing system 
with a functioning system that automatically cuts off the hazardous waste feed when OPLs 
are exceeded, CMS (but not CEMS) span values are met or exceeded, upon malfunction of 
a CMS monitoring an OPL or an emission level, or when any component of the AWFCO 
system fails.  The purpose of the AWFCO system is to monitor the pyroprocess system for 
upset conditions or to detect operating parameters that exceed established limits.  Table 2-
6 identifies the operating parameters that will cause the FQW feed to be shut off 
automatically.  In addition, when continuous monitoring systems go out-of-control, FQW 
firing will automatically cease.  The AWFCO set points listed in Table 2-6 are based on 
the CPT results and/or applicable Subpart EEE requirements. 
 
Except for the combustion chamber differential pressures and opacity, the process 
parameters listed in the table are evaluated at least every 15 seconds.  An average value is 
then computed for every minute; and the one-minute averages are used to compute HRAs 
as the arithmetic mean created from the 60 most recent one-minute average values.  As 
long as all the waste-feed cutoff parameters have an acceptable value compared to their set 
points, a permissive signal will be transmitted to a PLC.  The PLC will control the FQW 
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feed valves.  Except for kiln differential pressures (and opacity, if the HRA of any of the 
listed parameters exceed the set point), the permissive signal will be lost, and closing the 
FQW feed valve at the burner pipe will cut off the waste feed. 
 
The kiln differential pressure is evaluated every second and the maximum value in each 
minute is recorded as the one-minute data point.  If any one-second pressure value exceeds 
the corresponding set point, the permissive signal will be lost, and the FQW feed cutoff 
will be cut off by closing the FQW feed valve at the burner pipe. 
 
After a waste fuel cutoff, the FQW feed systems will remain inoperative until the values of 
all waste feed parameters are returned to within established operating ranges.  Pre-alarms 
will alert the CCRO to potential problems in order to allow either for corrective measures 
to be taken, or for a staged cutoff of the FQW. 
 
As described in the SSMP, if FQW feed is stopped, fossil fuel will be used to replace the 
thermal energy supplied from the FQW.  This is done to maintain the pyroprocessing 
system operation, along with that system’s capacity to destroy constituents of FQW 
remaining in the system.  The process and emission monitors will continue to function 
throughout the FQW residence time.  FQW will not be added to the pyroprocessing system 
during a system shutdown or until all applicable system operating parameters are within 
established values. 
 
The AWFCO system operability will be verified weekly by one of two methods.  The first 
is by establishing or causing a trip of one of the FQW cutoff set point parameters and 
observing that the trigger resulted in cessation of FQW flow.  A different cutoff parameter 
is selected each week on a rotating basis.  The second method involves the verification that 
an AWFCO has shut the FQW value systems each week.  The chosen AWFCO parameters 
can then be checked for proper operation by ensuring the AWFCO signal reaches the 
automated FQW valves.  This method limits kiln upsets by testing the signal without 
actually shutting off FQW flow. 
 
The integrity of the control loops will be continuously verified through the establishment 
of “fail safe” circuits.  For example, if a thermocouple (or its associated field wiring) fails, 
the control circuit will be configured to cause the indicated temperature to go to minimum 
or maximum scale, as appropriate, thereby tripping an alarm and causing an AWFCO.  
These alarms and waste-feed cutoffs will cause the CCRO to check the affected process 
control circuits for integrity and/or proper operation.  A permissive signal from the PLC 
will be required to allow FQW to be fed to the pyroprocessing system.  The valves on the 
FQW feed lines are “normally closed,” therefore, a power failure or the loss of the 
permissive signals will cause the FQW feed systems to stop.  In addition, each of the 
AWFCO controllers is inspected daily for proper function and operational readiness.   
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8.0 AREA/MAJOR SOURCE DEMONSTRATION  
 

In accordance with 40 CFR §63.9(h)(2)(i)(E) and §63.9(b)(2)(v), CPCC has determined that the 
pyroprocessing system is an area source based on the highest emissions data from an single HAP, 
HCl, from the CPT program.  Table 8-1 shows the total average stack emission value from all 
applicable runs is 1.29 lbs/hr.  The projected annual emission value assuming 100% uptime on the 
pyroprocessing system is 4.7 tpy.  No other HAP is emitted in an amount greater than 0.01 lbs/hr, 
or 0.044 tpy.  Since this is two orders of magnitude less than the HCl emission, the total amount 
of HAPs cannot exceed the major source threshold of 25 tpy.  (See Attachment D and H for the 
applicable data and calculations, respectively). 

 
Table 8-1  Area/Major Source Determination Test Data   

Kiln 1 Run Emission Rate (lb/hr) 
1 0.33 

2 1.81 
3 0.14 
4 2.17 

Average 1.11 

 
Kiln 2 Run Emission Rate (lb/hr) 

1 0.18 

2 0.19 
3 0.15 

Average 0.18 

  
Parameter Value 

Annual Operation (hr) 8,760 
Annual Emission Rate (tpy) 5.7 

Major Source Threshold (tpy) 10 
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9.0 AIR POLLUTION CONTROL EQUIPMENT  
 
Induced-draft (ID) fans draw flue gas from the kilns and discharge the air into baghouses that 
capture the ground raw material mix entrained in the gas streams.  The baghouses each contain 14 
compartments.  The cleaned gas streams are exhausted to atmosphere through the main stacks.   
 
The specification data for each of the baghouses is contained in Table 9-1. 
 

Table 9-1  Air Pollution Control Device (APCD) Data 
APCD System Designation Information 
APCD Type Reverse Air 
Manufacturer Flex-Kleen 
Compartments 14 
Type of Filter Bags Fiberglass 
Number of Filter Bags 924 
Design Flow Rate 160,000 acfm 
Design Exit Temperature 500°F 

 
General maintenance procedures for the baghouses are performed according to the manufacturers’ 
recommended schedule or when needed.  Typical maintenance procedures include: 
 

 replacement of bags; 
 overall inspection of the mechanical components; 
 inspection of all cleaning systems; 
 inspection of the door seals; and, 
 inspection and replacement (if necessary) of all hatch cover seals. 

 
All inlet and reverse air dampers, cylinders, and double airlocks are checked for proper operation.  
Additionally, baghouse leak detectors (BLDS) will be installed to further ensure that the filters are 
repaired or replaced at the earliest signs of degradation. 
 





 

 

 
 
 
 
 
 
 

ATTACHMENTS 
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December	5,	2016	
	
Mr.	Phillip	Fielder,	P.E.	
Permits	and	Engineering	Group	Manager	
Air	Quality	Division	
State	of	Oklahoma	
Department	of	Environmental	Quality	
707	N.	Robinson	Street,	Suite	4100	
Oklahoma	City,	OK		73101‐1677	
	
RE:	 Tulsa	Cement	LLC,	Tulsa,	OK	
	 Comprehensive	Performance	Test	Plan	
	
Dear	Mr.	Fielder:	
	
On	behalf	 of	Tulsa	Cement	LLC,	 Schreiber,	Yonley	&	Associates	 (SYA),	 a	Trinity	Consultants	Company,	 is	
submitting	 the	 enclosed	 Comprehensive	 Performance	 Test	 Plan	 (CPT	 Plan)	 and	 Continuous	 Monitoring	
System	Performance	Evaluation	for	the	Tulsa	Cement	LLC	facility	located	in	Tulsa,	Oklahoma.		The	CPT	Plan	
is	being	submitted	in	accordance	with	the	requirements	of	40	CFR	Part	63,	Subpart	EEE,	National	Emission	
Standards	 for	 Hazardous	 Air	 Pollutants	 from	Hazardous	Waste	 Combustors	 (HWC	NESHAP).	 	 The	 HWC	
NESHAP	requires	 that	 testing	be	commenced	no	 later	 than	61	months	after	 the	previous	comprehensive	
performance	test	to	show	compliance	with	the	cement	kiln	standards	of	40	CFR	§63.1220.		Testing	was	last	
commenced	on	November	6,	2012.		Therefore,	Tulsa	Cement	LLC	must	commence	the	next	round	of	testing	
on	or	before	December	6,	2017	for	Kiln	1	and	Kiln	2.	
	
This	CPT	Plan	is	submitted	in	accordance	with	the	requirements	of	40	CFR	§63.1207	and	§63.7,	and	more	
specifically,	 Subpart	 EEE	 “National	 Emission	 Standards	 for	 Hazardous	 Air	 Pollutants	 (NESHAP)	 from	
Hazardous	Waste	Combustors	(HWC)”	(Title	40	CFR	Part	63,	Subpart	EEE	of	the	Federal	Regulations).	
	
Generally,	this	CPT	Plan	details	the	proposed	procedures	to:	

 conduct	 stack	 sampling	 to	 demonstrate	 compliance	 with	 the	 	 particulate	 matter	 (PM),	
dioxin/furans	(D/F),	semi‐volatile	metals	(SVM),	low	volatile	metals	(LVM),	mercury	(Hg),	and	
hydrogen	chloride/chlorine	gas	(HCl/Cl2)	emission	standards;	

 demonstrate	 compliance	with	 the	 continuous	 emission	monitoring	 system	 (CEMS)	 and	 other	
continuous	monitoring	system	(CMS)‐monitored	parameter	requirements;	

 establish	operating	parameter	limits	(OPLs)	to	ensure	compliance	with	the	emissions	standards;	
and,	

 demonstrate	compliance	with	the	performance	specifications	for	each	CMS.	
	
Please	note	that	this	Plan	also	contains	notifications	and	requests	for	continued	approval	for	several	criteria	
from	the	HWC	NESHAP	regulations.		These	include:	
	

1. Notification	of	intent	to	conduct	the	CPT	and	CMS	evaluation	in	accordance	with	40	CFR	§63.1207(e)	
and	§63.9(e);	
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2. Request	for	a	waiver	of	monitoring	of	constituents	in	certain	feed	streams	as	specified	by	40	CFR	
§63.1209(c)(5)	(See	Section	6.1);		

3. Request	for	approval	to	extrapolate	SVM	and	LVM	feed	rate	limits	pursuant	to	40	CFR	§63.1209	
(n)(2)(vii)	(See	Section	6.2);	

4. Request	 to	 analyze	 CKD	 for	 lead	 to	 demonstrate	 steady	 state	 operations	 pursuant	 to	 40	 CFR	
§63.1207(g)(1)(iii)(B)	(See	Section	6.3);	

5. Request	to	use	United	States	Environmental	Protection	Agency	(EPA)	Method	23	for	the	testing	
of	D/F	in	accordance	with	40	CFR	§63.1208(b)(1)(i)(B)	(See	Section	6.4.);	

6. Notification	that	the	Method	23	train	recovery	will	be	performed	in	accordance	with	ALT‐036,	
Approval	of	Method	23	Modifications	for	Cement	Kilns,	for	the	recovery	of	the	D/F	sample;	and,	

7. Request	to	use	data	from	the	2012	CPT	to	demonstrate	DRE	in	lieu	of	performing	additional	DRE	
testing	as	specified	in	40	CFR	§63.1206(b)(7)	(See	Section	6.5).	

	
Per	the	HWC	NESHAP	requirements,	Tulsa	Cement	LLC	plans	to	conduct	the	CPT	on	or	before	December	6,	
2017.		The	Oklahoma	Department	of	Environmental	Quality	(ODEQ)	will	be	notified	of	the	actual	test	date	at	
least	60	days	in	advance	contingent	upon	CPT	Plan	approval,	plant	production	schedules,	and	selection	and	
availability	determinations	for	emission	testing	contractors.		Once	ODEQ	has	approved	this	Plan,	it	will	be	
made	available	for	public	review	in	accordance	with	40	CFR	§63.1207(e)(2).	
	
Should	you	have	any	questions	regarding	this	submittal,	please	contact	me	at	(636)	256‐5644	or	Garrett	
Steinbrook	of	Tulsa	Cement	LLC	at	(918)	437‐3902.		Thank	you	in	advance	for	your	attention	to	this	matter.		
We	look	forward	to	working	with	you	during	the	CPT	Plan	review	process.	
	
Sincerely,	

	
SCHREIBER,	YONLEY	&	ASSOCIATES	

	
Steve	Reale,	P.E.	
Senior	Consultant	
	

Enclosures	
	

cc: Garrett Steinbrook – Tulsa Cement LLC 
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1.0 INTRODUCTION 

 

Tulsa Cement LLC d/b/a Central Plains Cement Company (CPC) prepared this Comprehensive 

Performance Test (CPT) Continuous Monitoring System Performance Evaluation Plan and Quality 

Assurance Project Plan (QAPP) for the kiln systems at CPC’s Tulsa, Oklahoma facility in 

accordance with the requirements of 40 CFR Part 63, Subpart EEE, National Emission Standards 

for Hazardous Air Pollutants from Hazardous Waste Combustors (HWC NESHAP or Subpart 

EEE).  This CPT plan will be made available for public review in accordance with 40 CFR 

§63.1207(e)(2).  In addition, this document was prepared pursuant to 40 CFR §63.1207 and §63.7. 

 

1.1 Scope, Purpose, and Objectives 

 

This section outlines the scope and purpose of the CPT Plan.  Generally, this CPT Plan 

details the proposed procedures to: 
 

 conduct stack sampling to demonstrate compliance with particulate matter (PM), 

dioxin/furans (D/F), semi-volatile metals (SVM), low volatile metals (LVM), 

and hydrogen chloride/chlorine gas (HCl/Cl2) emission standards; 

 demonstrate compliance with the continuous emission monitoring system 

(CEMS) and other continuous monitoring system (CMS)-monitored parameter 

requirements; 

 establish operating parameter limits (OPLs) to ensure compliance with the 

emissions standards; and, 

 demonstrate compliance with the performance specifications for each CMS. 

 

These objectives are to be accomplished by collecting and analyzing samples of the 

inputs and outputs from the cement kilns in a manner consistent with the data quality 

objectives (DQOs) of the QAPP in Attachment A of this CPT Plan. 

 

1.2 Notifications and Requests for Approval 

 

This document (when finalized) is also intended to serve as a notification/request for 

several criteria outlined in the HWC NESHAP rule, including: 
 

 notification of intent to conduct the CPT and CMS evaluation in accordance with 

40 CFR §63.1207(e) and §63.9(e); 

 request for a waiver of monitoring of constituents in certain feed streams as 

specified by 40 CFR §63.1209(c)(5) (See Section 6.1);  

 request for approval to extrapolate SVM and LVM feed rate limits pursuant to 

40 CFR §63.1209 (n)(2)(vii) (See Section 6.2); 

 request to analyze CKD for lead to demonstrate steady state operations pursuant 

to 40 CFR §63.1207(g)(1)(iii)(B) (See Section 6.3); 

 request to use United States Environmental Protection Agency (EPA) Method 

23 for the testing of D/F in accordance with 40 CFR §63.1208(b)(1)(i)(B) (See 

Section 6.4.); 



 

CPT Plan 1-2 December 2016 

 notification that the Method 23 train recovery will be performed in accordance 

with ALT-036, Approval of Method 23 Modifications for Cement Kilns, for the 

recovery of the D/F sample; and, 

 request to use data from the 2012 CPT to demonstrate DRE in lieu of performing 

additional DRE testing as specified in 40 CFR §63.1206(b)(7) (See Section 6.5). 

 

All alternate monitoring requests are presented in Section 6.0. 

 

1.3 Required Test Plan Information 

 

As required in 40 CFR §63.1207(f)(1) and 40 CFR §63.7(c)(2), affected facilities must 

develop and include the following information in their CPT Plan: 
 

 an analysis of each feed stream, including hazardous waste, other fuels, and kiln 

feed streams, as fired; 

 an identification and the approximate quantification of the organic hazardous air 

pollutants (HAPs) established by 40 USC 7412(b)(1); 

 a description of the blending procedures, if applicable, prior to firing the feed 

streams, including any analysis of the materials prior to blending and the blending 

ratio; 

 a detailed engineering description of the kiln system; 

 a detailed description of the sampling and monitoring procedures for the testing; 

 a detailed test schedule; 

 a detailed test protocol; 

 a description of, and planned operating conditions for, any emission control 

equipment to be used; 

 procedures for rapidly stopping the hazardous waste feed and controlling emissions 

in the event of an equipment malfunction; 

 a determination of the hazardous waste residence time; 

 documentation of the expected constituent levels for feed streams that are not to be 

continuously monitored;  

 DQOs for precision, accuracy, and completeness; 

 information to support the extrapolation methodology for metal feed rate operating 

limits; 

 internal quality assurance (QA) program; and, 

 external QA program. 
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2.0 FACILITY DESCRIPTION 

 

CPC is a major manufacturer of portland cement in the United States and currently owns and 

operates a cement plant located at 2609 North 145 East Avenue, Tulsa, Oklahoma.  Systech 

Environmental Corporation (Systech), a third-party, operates a fully permitted hazardous waste 

management facility.  Systech’s primary responsibility is to receive, process, and store liquid 

hazardous waste-derived fuel, otherwise known as fuel quality waste (FQW) prior to introduction 

into the CPC cement kilns.  Here and after, CPC and Systech will be collectively referred to as 

“the facility.”  FQW is used in the two dry process cement kilns; therefore, the facility is subject 

to the requirements of the HWC NESHAP.   

 

The following sections describe the various proposed and existing general, technical, and 

operational aspects of the CPC Tulsa, Oklahoma cement manufacturing facility. 

 

2.1 General Process Description 

 

CPC operates two dry process cement manufacturing units at the Tulsa plant.  Cement 

production at the facility involves raw material quarrying, crushing, drying, grinding, and 

blending, along with clinker production in the kilns, finish grinding, and packaging.  The 

main raw materials in the portland cement manufacturing process include calcium, silica, 

alumina, and iron.  These are the components necessary for the manufacture of the cement 

chemicals (dicalcium silicate, tricalcium silicate, tricalcium aluminate, and tetra-calcium 

alumino-ferrite).  The primary raw materials are obtained from the on-site quarries and are 

comprised of limestone and clay.  The facility also uses other raw materials that contain 

the necessary chemical properties for the manufacture of cement.  The alternate materials 

are obtained from on-site and off-site sources and include, but are not limited to, alternate 

silica, alumina, and iron bearing materials.  For the dry process, the raw materials are finely 

ground in the raw mills and fed to storage and blending silos prior to the raw material being 

introduced into the kilns.   

 

Once introduced into the kiln, heat and energy are available to transform the calcium 

carbonate into lime (calcium oxide).  This reaction takes place at approximately 

1,480°F-1,650°F (material temperatures). 

 

Fuel is fired with combustion air into the burning zone of the rotary kiln (lower end) via 

the kiln burner pipe(s).  The hot combustion gases are intimately contacted with the 

descending raw material, which results in efficient heat transfer.  The temperature increase 

in the descending raw materials induces a series of physical and chemical changes resulting 

in the formation of clinker.  In the final stage of the rotary kiln, called the sintering zone, 

material temperatures reach a temperature of approximately 2,700°F (flame temperatures 

are approximately 3,400°F).  Clinker is discharged from the lower, hot end of the rotary 

kiln into the clinker cooler, where it is cooled by air blown through the moving bed of hot 

clinker.  The cooled clinker is transported by conveyor system to clinker storage and then 

to the finish mill system. 
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At the finish mills, the clinker is mixed with gypsum and other additives and minerals and 

ground to produce portland cement.  The cement is then transported to the cement storage 

systems prior to be shipped either in bulk or in bags.   

 

The exiting combustion gases from each of the kilns pass through an air pollution control 

device (baghouse) prior to being exhausted through a stack.  Attachment B provides a 

typical flow diagram of the cement manufacturing process at the Tulsa facility. 

 

In addition to raw material and product handling, the facility also has an extensive 

management program for properly receiving, handling, processing, and storing the FQW 

prior to introduction to the kiln system.  The Tulsa plant has designated receiving/storage 

facilities consisting of designated storage tanks for FQW.  Piping, ancillary equipment, and 

associated controls are utilized to transfer FQW from storage tanks to the kilns. 

 

2.2 Detailed Kiln System Description 

 

Each of CPC’s cement kiln systems is equipped with the following components: 

 

 a rotary kiln;  

 a clinker cooler; 

 a coal mill; 

 firing systems for solid fuels, biogas delivery system, mid-kiln delivery for tire 

derived or other solid fuels/raw materials, pumpable FQW, or other alternative 

fuels; 

 static separation system, baghouse and, 

 stack 

 

The Tulsa kiln systems are dry process systems.  Table 2-1 presents a summary of the dry 

process kiln systems design parameters and operating features.  Raw materials are ground 

and dried to produce a fine powder.  The kiln feed is fed to the upper (feed end) end of the 

kiln.  The kilns have a chain zone that increases mixing and heat transfer from the gas to 

the material bed.  Hot gases flow countercurrent to dry, heat, and calcine the raw materials.  

The rotary action of the kiln moves the raw materials toward the hot end of the kiln.  In the 

hot end of the kiln, where the final clinkering reaction takes place, raw material 

temperatures will reach approximately 2,700°F.  A small amount of crushed limestone 

(LSI) is injected into the hot end of the kiln, mixes with the clinker, and acts as a quality 

enhancer. 

 

Fuels (coal, petroleum coke, natural gas, and other alternative non-hazardous waste fuels) 

are fed mid-kiln and at the hot end of the kiln.  Alternative non-hazardous waste fuels 

include but are not limited to tire derived fuel, landfill gases, and used greases, oils and 

lubricants.  FQW is also fired at the hot end of the kiln. 

 

The gas stream flows countercurrent to the raw materials.  Particulate matter (PM) is 

captured in a static separation system and the baghouse.  The PM caught in the baghouse 

[i.e., cement kiln dust (CKD)] may be returned to the system as a component of the feed.  

CKD from the static separation system may be returned to the kiln and will depend on the 
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type of clinker being produced, the quality of the raw materials and fuel, and the 

combustion zone temperature. 

 

Combustion processes in the kiln systems are evaluated using CEMs located in the main 

stack.  In addition to monitoring of combustion gases, CPC also monitors kiln conditions 

(i.e., combustion zone temperature, baghouse inlet temperature, and kiln pressure) and feed 

rates of raw materials and fuels. 

 

The clinker cooler receives hot clinker from the rotary kiln and cools it with ambient air.  

Some of this air is transported to the kiln to support combustion and is known as secondary 

air.  The remainder of the ambient cooling air is vented to the clinker cooler baghouse (a 

PC NESHAP emission source).  Primary air is the ambient air used to pneumatically 

convey pulverized coal/coke solid fuel from the coal mill to the burner pipe in the kiln. 

 

Table 2-1. Summary of Kiln System Design 

Design Features/Parameters 

Nominal Rate/Data, Units 

Kiln 1 Kiln 2 

Manufacturer/Model #/Description FL Smidth FL Smidth 

Kiln Diameter 12 feet 12 feet 

Kiln Length 425 feet 425 feet 

Kiln Slope ½ inch per foot ½ inch per foot 

Raw Material Feed Rate 70 tonnes/hr 70 tonnes/hr 

Max. Clinker Production Rate 43.5 tonnes/hr 43.5 tonnes/hr 

FQW Firing Point Burner pipe in the kiln hood Burner pipe in the kiln hood 

FQW Feed Rates 17.3 tonnes/hr 17.3 tonnes/hr 

Stack Height 60 feet 60 feet 

Stack Gas Flow Rate 160,000 acfm 160,000 acfm 

 

2.3 Feed Stream Descriptions 

 

The feed streams to the kiln system are essentially raw materials and fuels.  The following 

sections provide information regarding the raw material feed, traditional fossil fuels, 

alternative non-hazardous waste fuel, process water, and FQW.  Table 2-2 presents 

summarized information pertaining to these feed streams. 
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Table 2-2. Feed Stream Characterization 

Parameter Coal/Coke1 
Kiln 

Feed/LSI1 

Process 

Water2 

Alternative 

Non-Hazardous 

Waste Fuels 

Landfill 

Gas3 

Natural 

Gas4 
FQW1 

Heat Content  

10,000 - 

17,400 

Btu/lb 

- - 
Approx. 5,000 – 

14,000 Btu/lb 

Approx. 400 

Btu/cu. ft. 

Approx. 

1,000 

Btu/cu. ft. 

7,500 – 12,100 

(Btu/lb) 

(10,000 average) 

Physical 

Form/ 

Viscosity 

Solid Solid Liquid Solid/liquid Gas Gas 
Liquid 

10 - 200 cp 

Chlorine (%) 0 - 0.14% 0 - 0.05% 0 - 0.05% 0-0.2% 
11.5 lbs/mm 

cu. ft.  

<0.001 

lbs/MMBtu 

0.1 - 2.1 % 

(0.58 average) 

Semi-

Volatile 

Metals – Pb, 

Cd (ppm) 

0.5 - 17 0.1 - 11 0.1 - 1.15 0.1-51 - 
<0.002 

lbs/MMBtu 
12 - 216 

(46 average) 

Low-Volatile 

Metals – As, 

Be, Cr (ppm) 

0.5 - 17 0.1 - 14  0.05 - 0.8 0.1-126 - 
<0.002 

lbs/MMBtu 
24 - 145 

(56 average) 

Mercury 

(ppm) 
0 - 0.1 0 - 0.01 

0.06-

0.095 
0-0.2 

0.000292 

(ppmv) 

<0.001 

lbs/MMBtu 

0.1 - 2.4 

(0.7 average) 
1Coal/coke, kiln feed/LSI data, FQW from 2012-2016 plant data. 
2Water data is from 2016 Tulsa plant data. 
3Data from AP-42 emission factors. 

 

2.3.1 Kiln Feed 

 

The kiln feed for the kiln systems is a finely ground dry powder of calcium 

carbonate and the oxides of silicon, iron, and aluminum found in materials 

including, but not limited to, limestone, shale, clay, bauxite, alumina process 

residue, silica, sand, foundry sand, and iron ore or mill scale.  CPC may use other 

sources of minerals to make the raw material mix.   

 

The raw materials are added in specific ratios to the raw mill where they are ground 

and dried to produce a fine powder that becomes kiln feed.  The kiln feed is then 

stored in blending and storage silos until use.  Kiln feed is delivered into the upper 

or cold end of the kilns. 

 

2.3.2 Limestone Injection (LSI) 

 

A small amount of crushed limestone (approximately 1 tonne per hour) is fed into 

the discharge (hot) end of the kiln.  The limestone is fed by a belt conveyor to a 

hopper with a weigh belt that feeds into the kiln.  The LSI drops material into the 

discharge end of the kiln, where the limestone becomes partially calcined.  The 

material mixes with the clinker and acts as a quality enhancer. 
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2.3.3 Solid Fossil Fuel 

 

Solid fossil fuels consist of pulverized coal and/or petroleum coke.  The fuel is 

delivered to the facility and stored in piles or a coal silo.  From the silo, the fuel is 

fed into the coal mill for grinding.  Petroleum coke may be added to the coal at 

various ratios prior to being fed to the mill.  In order to maximize the FQW feed 

rate during the CPT, fossil fuels will only be fired during the CPT if necessary to 

maintain kiln stability.   

 

2.3.4 Landfill Gas and Natural Gas 

 

Landfill gas may be used to supplement the energy requirements for the cement 

process.  Landfill gas is comprised primarily of straight chain alkanes (e.g. 

methane) and inert gases, such as nitrogen and carbon dioxide.  Landfill gas does 

not contain most regulated constituents, such as metals in measurable quantities.  

AP-42 emission factors for mercury indicate a very small amount of mercury may 

be present.  CPC has determined this value to be at de minimis levels (approx. 

0.0001 lbs/hr based upon AP-42). 

 

However, some traces of organic HAPs may also be present in landfill gas.  Worst-

case concentration of these HAPs may add a small quantify of chlorine to the kiln 

systems.  Per AP-42 factors for landfill gas, CPC has determined that the rate of 

input of chlorine will be 11.5 lbs per mm cu. ft. of landfill gas fed.  Due to the 

difficulty of sampling gas, CPC does not sample the landfill gas stream.  For the 

CPT, CPC is requesting that landfill gas sampling and analysis be waived.  (See 

Section 6.1.) 

 

Natural gas may also be used to supplement the energy requirements for the cement 

process.  Natural gas is comprised typically of methane at 70-90 percent, ethane at 

5-15 percent, and propane and butane up to 5 percent.  Natural gas may contain 

some trace metals and a very small amount of chlorine.  Per AP-42 combustion 

factors associated with natural gas firing, all of these are de minimis.  Thus, CPC 

is requesting that natural gas sampling and analysis be waived.  (See Section 6.1.) 

 

2.3.5 Alternative Non-Hazardous Waste Fuel 

 

Alternative non-hazardous waste fuels may supplement the energy requirements 

for the cement process. Other solid fuels, such as TDF may be fed to the kiln 

systems. Non-hazardous fuels may be fed at the hot end of the kilns or through the 

mid-kiln feed system. CPC will monitor the composition of the alternative non-

hazardous waste fuels, as appropriate, to demonstrate compliance with the HWC 

NESHAP metals and chlorine feed rate limits. In order to maximize the FQW feed 

rate during the CPT, alternate non-hazardous fuels will only be fired if necessary 

to maintain kiln stability. 
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2.3.6 Combustion Air 

 

Combustion air enters the system through the kiln burner pipe or through the kiln 

hood.  Ambient air flows to cooler fans to provide secondary air to the kilns.  

Ambient air also flows to the coal mill fan to provide primary air through the burner 

pipe.  No regulated constituents are expected to be included as a result of using 

ambient air.  CPC is requesting that sampling and analysis of combustion (process) 

air be waived.  (See Section 6.1.) 

 

2.3.7 Process Water 

 

Water is used in the cement kiln process to temper the air exiting the kilns prior to 

introduction into the APCDs (baghouses).  Water is sprayed at the raw material 

feed end of the kiln in order to maintain temperature at the APCD to protect the 

bags in the baghouse as well as maintain compliance with the dioxin/furan inlet 

temperature limit. 

 

2.3.8 Ammonia 

 

Ammonia, as a solution with water, is injected into the back end of the kiln system.  

Ammonia is the key ingredient of the non-selective catalytic reduction (NSCR) 

system that has been installed to control emissions of nitrogen oxides.  No regulated 

constituents are expected to be included as a result of using ammonia.  CPC is 

requesting that sampling and analysis of ammonia be waived.  (See Section 6.1.) 

 

2.3.9 Hazardous Waste Fuel Description 

 

FQW at the CPC facility is considered to be “pumpable.”  FQW is processed into 

a pumpable form and then blended with other FQW in on site storage tanks known 

as burn tanks.  A pre-blended fuel is primarily provided to CPC from Systech.  In 

addition, the burn tanks on-site will allow for additional blending and transfer of 

FQW to maintain a relatively consistent FQW feed to the kilns.  The kilns are 

permitted for 100% of the fuel requirements for the process to be supplied by FQW.  

 

Liquid FQW is essentially a mixture of waste solvents from various industries such 

as paints, inks, plastics, oils, petrochemicals, pharmaceuticals, and coatings 

industries.  Liquid FQW consists of organic liquids such as alcohols, paint thinners, 

acetone, oils, etc., with small amounts of dissolved and/or fine solid particles from 

the processes generating the wastes. 

 

Typical organic substances that may be present at some level from time to time in 

the FQW include alcohols, glycols, glycol ethers, ethers, aldehydes, polyols, 

ketones, esters, hydrocarbon degreasers, petroleum oils and derivatives, vegetable 

oils and derivatives, chlorinated organic liquids, and polymers/copolymers/ 

oligomers/resin fragments including epoxys, phenolics, polyesters, acrylics, 

urethanes, vinyls, polyethylenes, polypropylenes, and styrenes. 
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Tables 2-3 and 2-4 present the typical organic and non-organic constituent 

composition of FQW.   
 

Table 2-3. Typical FQW Analysis (Organic Constituents) 

Compound CAS Numbers Average % 

Methanol 67-56-1 1.11 

Ethanol 64-17-5 0.60 

Acetonitrile 75-05-8 0.01 

Acetone 67-64-1 1.48 

Isopropanol 67-63-0 1.58 

Methylene Chloride 75-09-2 0.10 

Vinyl Acetate 108-05-4 0.61 

Methyl Ethyl Ketone 78-93-3 0.88 

Chloroform & Ethyl acetate 
67-66-3 &  

141-78-6 
0.07 

THF/Acetic Acid 

109-99-9 &  

64-19-7 0.57 

Isopropyl Acetate / Benzene 
108-21-4 & 

71-43-2 
0.43 

Trichloroethylene  79-01-6 0.10 

Propyl Acetate 109-60-4 0.34 

MIBK/pyridine/methyl 

cyclohexane 

108-10-1, 110-

86-1 & 108-87-2 
0.52 

Toluene 108-88-3 1.35 

Butyl Acetate 123-86-4 0.60 

Tetrachloroethylene 127-18-4 0.11 

Chlorobenzene/MIAK/MBK 

108-90-7, 110-

12-3, & 591-78-

6 

0.55 

Ethyl benzene 100-41-4 0.72 

Xylenes/Butoxyethanol 
1330-20-7 & 

111-76-2 
0.21 

Styrene 100-42-6 0.52 

Phenol 108-95-2 2.24 

1.2.4-trimethylbenzene 95-63-6 1.36 

1 methyl 2 pyrrolidinone 872-50-4 0.10 

Limonene 138-86-3 0.69 

Napthalene 91-20-3 5.36 

Propenol 107-18-6 3.32 

Organic data from the 2015 analysis of FQW.   
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Table 2-4. Typical FQW Analysis (Non-Organic Constituents) 

Parameter FQW  

Chlorine (%) 0.6 

Arsenic (ppm) 2.3 

Beryllium (ppm) 0.2 

Cadmium (ppm) 2.0 

Chromium (ppm) 46.2 

Lead (ppm) 33.6 

Mercury (ppm) 0.4 
Metals data from the 2015 analysis of FQW. 
 

Table 2-5 provides a listing of organic HAPs that are excluded from analysis 

because they will not be accepted for use as a fuel as well as those defined to include 

organic HAPs that are not specifically excluded but that have not been traditionally 

detected in wastes received at Systech.  Any other organic HAP that is listed in 42 

U.S.C. 7412(b)(1), excluding caprolactam, may be found in waste fuel burned at 

the plant. 

 

Table 2-5. Organic HAPs Not Expected to be Present in FQW 

Compound CAS Numbers 

Acetamide 60-35-5 

2-Acetylaminoflourene 53-96-3 

Acrolein 107-02-8 

Acrylonitrile 107-13-1 

4-Aminobiphenyl 92-67-1 

o-Anisidine 90-04-0 

Benzidine 92-87-5 

Benzyl chloride 100-44-7 

Biphenyl 92-52-4 

Bis (chloromethyl) ether 542-88-1 

Bromoform 75-25-2 

1,3-Butadiene 106-99-0 

Calcium cyanamide 156-62-7 

Captan 133-06-2 

Carbaryl 63-25-2 

Carbon disulfide 75-15-0 

Carbonyl sulfide 463-58-1 

Catechol 120-80-9 

Chloramben 133-90-4 

Chlordane 57-74-9 

Chloroacetic acid 79-11-8 

2-Chloroacetophenone 532-27-4 

Chlorobenzilate 510-15-6 

Chloromethyl methyl ether 107-30-2 

Chloroprene 126-99-8 

2,4-D, salts and esters 94-75-7 
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Compound CAS Numbers 

DDE 3547-04-4 

Diazomethane 334-88-3 

Dibenzofurans 132-64-9 

1,2-Dibromo-3-chloropropane 96-12-8 

3,3-Dichlorobenzidene 91-94-1 

1,3-Dichloropropene 542-75-6 

Dichlorvos 62-73-7 

Diethanolamine 111-42-2 

N,N-Diethyl aniline (N,N-Dimethylaniline) 121-69-7 

Diethyl sulfate 64-67-5 

3,3-Dimethoxybenzidine 119-90-4 

Dimethyl aminoazobenzene 60-11-7 

3,3-Dimethyl benzidine 119-93-7 

4,6-Dinitro-o-cresol, and salts 534-52-1 

2,4-Dinitrophenol 51-28-5 

2,4-Dinitrotoluene 121-14-2 

1,2-Epoxybutane 106-88-7 

Ethylene dibromide (Dibromoethane) 106-93-4 

Ethylene glycol 107-21-1 

Ethylene imine (Aziridine) 151-56-4 

Ethylene oxide 75-21-8 

Ethylene thiourea 96-45-7 

Formaldehyde 50-00-0 

Heptachlor 76-44-8 

Hexachlorobenzene 118-74-1 

Hexamethylene-1,6-diisocyanate 822-06-0 

Hexamethylphosphoramide 680-31-9 

Hydroquinone 123-31-9 

Isophorone 78-59-1 

Lindane (all isomers) 58-89-9 

Methoxychlor 72-43-5 

Methyl bromide (Bromomethane) 74-83-9 

Methyl hydrazine 60-34-4 

Methyl iodide (Iodomethane) 74-88-4 

Methyl isocyanate 624-83-9 

Methyl tert butyl ether 1634-04-4 

4,4-Methylene bis (2-chloroaniline) 101-14-4 

Methylene diphenyl diisocyanate (MDI) 101-68-8 

4,4-Methylenedianiline 101-77-9 

4-Nitrobiphenyl 92-93-3 

4-Nitrophenol 100-02-7 

N-Nitroso-N-methyurea 684-93-5 

N-Nitrosdimethylamine 62-75-9 

N-Nitrosomorpholine 59-89-2 

Parathion 56-38-2 
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Compound CAS Numbers 

Pentachloronitrobenzene (Quintobenzene) 82-68-8 

Pentachlorophenol 87-86-5 

p-Phenylenediamine 106-50-3 

Polychlorinated biphenyls (Arochlors) 1336-36-3 

1,3-Propane sultone 1120-71-4 

beta-Propiolacetone 57-57-8 

Propionaldehyde 123-38-6 

Propoxur (Baygon) 114-26-1 

Propylene dichloride (1,2-Dichloropropane) 78-87-5 

Propylene oxide 75-56-9 

1,2-Propylenimine (2-Methyl aziridine) 75-55-8 

Quinoline 91-22-5 

Styrene oxide 96-09-3 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 

2,4-Toluene diisocyanate 584-84-9 

o-Toluidine 95-53-4 

Toxaphene (chlorinated camphene) 8001-35-2 

2,4,5-Trichlorophenol 95-95-4 

2,4,6-Trichlorophenol 88-06-2 

Triethylamine 121-44-8 

Trifluralin 1582-09-8 

2,2,4-Trimethylpentane 540-84-1 

Vinyl acetate 108-05-4 

Vinyl bromide 593-60-2 

Vinyl chloride 75-01-4 

 

2.3.10 FQW Process Description 

 

FQW is received in tanker trucks by Systech.  The FQW is managed by Systech.  

Most of the FQW utilized in the process is obtained from off-site sources, such as 

generators and transfer, storage, and disposal (TSD) facilities that conduct fuel-

blending programs.  To a very minor extent, wastes generated at the facility in the 

process of manufacturing portland cement and managing hazardous wastes may 

also be used in the FQW process.   

 

All of the FQW delivered to the kiln systems is pumpable.  FQW is received and 

blended.  The burn tanks allow for FQW to be blended in order to maintain a 

relatively consistent feed to the kilns.   

 

Fuel can be pumped directly from the Systech tanks to the kilns.  FQW is fired 

through a “burner lance” mounted in the hot end of the kilns.  The burner uses high-

pressure to inject the FQW directly into the flame.  A mass flow meter is installed 

on the FQW delivery system to control, continuously monitor, and record the firing 

rate to each kiln.   
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2.3.11 Chlorine Supplement 

 

A chlorine supplement may be necessary such that chlorine is fed at normal or 

higher rates during the D/F testing pursuant to 40 CFR §63.1207(g)(1)(i)(A).  A 

total chlorine feedrate during the CPT is targeted to be at or near the facility’s 

current limit.  The chlorine supplement will make up any deficiencies in the total 

chlorine feedrate from the target rate that is introduced into the cement kiln via raw 

material and FQW.  Tetrachloroethylene (Perc) has been identified as a chlorine 

supplement due to being readily available for commercial purchase, 86% chlorine 

by weight, and CPC’s successful use of Perc during the previous CPT.  This 

solution will be introduced to the kiln system through a metering pump into the 

pumpable FQW feed line just ahead of the kiln burner pipe.  The liquid will be 

drawn from a drum connected to the injection feed pump.  The pump will discharge 

the material through a mass flow meter and into the appropriate spiking location.  

The injection flow meter will monitor the flow rate and send a representative signal 

to a process control computer.  The process control computer will then make any 

necessary adjustments to the pump feed rate to maintain the actual flow as close as 

possible to the target flow rate every second.  With each scan, the pump rate is 

adjusted and the flow totalizer is updated, thus providing a continuously integrated 

flow control and monitoring.  Table 2.6 lists approximate Perc spiking rates for the 

CPT. 

 

Table 2-6. Expected Chlorine Spiking Feed Rates 

Input 

Feed Stream Rate 

kg/hr 

Chlorine 

ppm kg/hr 

Kiln Feed and LSI 70,000 10 0.70 

Coal Feed 1,814 20 0.04 

FQW 17,300 6,000 103.8 

Subtotal Feed Streams   105 

Target    225 

Spike Chlorine to Meet Target, kg/hr  120 

Spike Solution Rate, kg/hr 86% 140 

Note:  Actual spiking solution rates will be adjusted as needed according to the chlorine 

concentrations in the feed, fuels, and spiking solutions and feed stream rates at the time of the 

CPT.  Kiln 1 and Kiln 2 will be tested independently during the CPT. 

 

2.4 Output Stream Descriptions 

 

The following sections describe the kiln process outputs that are produced at the Tulsa 

facility. 

 

2.4.1 Clinker 

 

The kiln systems produce portland cement clinker, which is the intermediate 

product in the cement manufacturing process.  The clinker is discharged from the 

clinker cooler and conveyed to storage to wait further processing.  Clinker is stored, 

subsequently mixed with additives like gypsum, fly ash, limestone and CKD and 

ground into portland and modified cements. 
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2.4.2 Cement Kiln Dust (CKD) 

 

CKD originates in the baghouse from the normal processing of raw materials in the 

kiln systems.  The reaction kinetics of the clinkering process requires that raw 

material mix be ground to fine particles (i.e., an average particle diameter of <75 

microns).  The very small particle size of the raw materials, the high velocity of the 

gas in the rotary kiln, and the tumbling action of the solids within the kiln cause a 

portion of the raw materials to become suspended in the countercurrent gas stream.  

In the baghouse, these small particles are captured and become the CKD.  In 

addition, some of the condensed particles of volatile inorganic salts (e.g., sodium 

chloride and potassium sulfate) that originate in the hottest zones of the kiln and 

small particles of clinker also become part of the CKD.   

 

After sampling for compliance with 40 CFR §266.112, the CKD is subsequently 

disposed on-site in a landfill or sold for beneficial reuse.  CKD, if any, which does 

not meet the requirements of 40 CFR §266.112 is disposed off-site at a permitted 

hazardous waste landfill.   

 

Recycled CKD re-enters the system as part of the kiln feed.  Its composition is 

accounted for in the raw material mix evaluation. 

 

2.5 Description of Air Pollution Control Device (APCD) 

 

Induced-draft (ID) fans draw flue gas from the kilns and discharge the air into baghouses 

that capture the ground raw material mix entrained in the gas streams.  The baghouses each 

contain 14 compartments.  The cleaned gas streams are exhausted to atmosphere through 

the main stacks.  A portion of dust is removed from the flue gas prior to entering the 

baghouse by a multi-clone which recirculates the kiln feed to the cement manufacturing 

process. 

 

The specification data for each of the baghouses is contained in Table 2-7. 

 

Table 2-7. Air Pollution Control Device (APCD) Data 

APCD System Designation Information 

APCD Type Reverse Air 

Manufacturer Flex-Kleen 

Compartments 14 

Type of Filter Bags Fiberglass 

Number of Filter Bags 924 

Design Flow Rate 160,000 acfm 

Design Exit Temperature 500°F 

 

General maintenance procedures for the baghouses are performed according to the 

manufacturers’ recommended schedule or when needed, as described in the Operation and 

Maintenance Plan (OMP).  Typical maintenance procedures include: 
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 replacement of bags; 

 overall inspection of the mechanical components; 

 inspection of all cleaning systems; 

 inspection of the door seals; and, 

 inspection and replacement (if necessary) of all hatch cover seals. 

 

All inlet and reverse air dampers, cylinders, and double airlocks are checked for proper 

operation.  Additionally, baghouse leak detectors (BLDs) will be installed to further ensure 

that the filters are repaired or replaced at the earliest signs of degradation. 

 

2.6 Continuous Monitoring Systems 

 

The HWC NESHAP requires that waste-burning kilns utilize a variety of monitoring 

systems, including CEMS and CMS.  The calibration and maintenance for the CEMS and 

CMSs are performed in accordance with the respective regulatory performance 

specification and the manufacturer’s recommendations.  Section 5.0 includes additional 

information for these systems. 

 

2.7 Automatic Hazardous Waste Feed Cutoffs 

 

One of the primary purposes of the CPT is to establish process set points for subsequent 

kiln operations.  The set points act as operational limits that, if exceeded (for maximums) 

or falls below (for minimums), will result in automatic waste feed cutoffs (AWFCOs).  The 

AWFCOs are used to prevent the burning of FQW when the kiln system is not operating 

under acceptable waste-burning conditions. 

 

There are two different types of AWFCOs allowed under the HWC NESHAP standard – 

instantaneous and “ramp-down”.  The instantaneous AWFCOs result in the waste feed 

being immediately cut off from the kiln by closing appropriate valves in the waste feed 

system.  The “ramp-down” AWFCO allows the waste feed to the kiln to be cut off within 

one minute of triggering an exceedance.  Utilizing a ramp-down helps the operator 

maintain control of the kiln operation.  Table 2-8 presents a summary of the current 

AWFCOs for each of the kiln systems established during the previous CPT. 
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Table 2-8. Summary of Current AWFCO Operating Parameter Limits 

Emission Limit/OPL 
OPL Summary 

Kiln 1 Kiln 2 

Min. Combustion Chamber Exit Temperature (°C)1 1,084 1,033 

Max. Production Rate (Kiln Feed Rate) (tons/hr)1 97.4 98.1 

Max. Pumpable (and Total) FQW Feed Rate (tons/hr)1 8.9 9.2 

Max. Baghouse Inlet Temperature (°F)1 484 482 

Max. CO (ppm)1 100 100 

Max. Kiln Differential Pressure (kPa)2 ≥0 ≥0 

Max. Hg MTEC (µg/dscm@7%O2)3 120 120 

Max. Hg FQW Feed Concentration (ppm)3 3 3 

Max. Total SVM Feed rate (lbs/hr)3 7,241 1,227 

Max. Total Thermal SVM Feed rate (lbs/MMBtu)3 67.8 12.1 

Max. Total LVM Feed rate (lbs/hr)3 39.1 176.3 

Max. Total Thermal LVM Feed rate (lbs/MMBtu)3 0.075 0.35 

Max. Pumpable LVM Feed rate (lbs/hr)3 39.1 176.3 

Max. Total Chlorine/Chloride Feed rate (lbs/hr)3 510 473 

1: HRA 

2: Instantaneous 

3: 12-HRA 

 

In addition to exceeding an OPL, an AWFCO will also occur if any recorded value is 

outside of range of a CMS device, a CMS device malfunctions, or when any component of 

the AWFCO system fails. 

 

The components of the AWFCO system are tested weekly.  In the event that an actual 

AWFCO occurs, it will be considered as a check of the affected components. 

 

2.8 Hazardous Waste Residence Time Calculation 

 

In accordance with 40 CFR §63.1206(b)(11), the residence time for hazardous waste 

(FQW) in the system is required to be calculated to determine the minimum time that must 

pass from an AWFCO until waste exits the combustion chamber.  Residues that adhere to 

the combustion chamber surfaces and waste-derived recycled materials, such as CKD and 

internally recycled metals, are not considered in calculating hazardous waste residence 

time.  To calculate the hazardous waste residence time, one must consider two variables, 

(1) the time for the wastes to be volatilized, and (2) the time for the gaseous components 

to flow through the combustion zones.   

 

CPC proposes to use the following “air flow rate and volume” calculation method, which 

is the common method in the industry.  40 CFR §63.1201 defines hazardous waste 

residence time as:  

 

“the time elapsed from cutoff of the flow of hazardous waste into the 

combustor…until solid, liquid and gaseous materials from the hazardous 

waste exit the combustor.  For combustors with multiple firing systems 

whereby the residence time may vary for the firing systems, the hazardous 

waste residence time…means the longest residence time for any firing 

system in use at the time of the cutoff.”   
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The Tulsa kiln systems’ hazardous waste feed locations are referred to as the kiln burner 

pipe.  For each kiln system, the combustion zone is defined as the rotary kiln, and the 

residence time calculated as: 

 

The hazardous waste residence time is calculated as: 

 

air

chamber combustion
res

R

V
t 

 
 

where: 

 

Vcombustion chamber = volume of combustion zone/chamber (m3); and 

Rair   = air flow rate (m3/sec) 

 

The volumes of the combustion zones will be determined using the length and diameter of 

the combustion vessels, accounting for brick and coating thickness and the volume of the 

raw material bed, where applicable.  Using a very conservative minimum flue gas flow rate 

and the determined volumes, residence times have been calculated for each kiln.  CPC 

assumes that the minimum flue gas flow rate is 50% of the design flow of the system.  

Attachment C contains the residence time calculation for Kilns 1 and 2.  Since both kilns 

are identical, the residence time is the same for both kilns.  The calculated residence time 

is 12.3 seconds. 
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3.0 CPT PROTOCOL 

 

The CPT has been designed to include emission testing for establishing OPLs as required by the 

HWC NESHAP rule for cement kilns.  Process control decisions will be made during testing in 

order to optimize test parameters, while producing acceptable clinker quality and maintaining good 

combustion practices.  Table 3-1 presents a summary of HWC NESHAP operating parameters and 

the associated stack test/emission parameters.   

 

Table 3-1. Summary of HWC NESHAP Operating Parameters and Test Parameters 

HWC NESHAP Parameter OPLs 40 CFR Citation 

DRE Minimum Combustion Chamber Temperature §63.1209(j)(1) 

Maximum Production Rate §63.1209(j)(2) 

Maximum Pumpable and Total FQW Feed Rates §63.1209(j)(3) 

Operations of Waste Firing System §63.1209(j)(4) 

D/F Max. APCD Inlet Temperatures §63.1209(k)(1)(i)  

Maximum Production Rate §63.1209(k)(3) 

Maximum Pumpable and Total FQW Feed rates §63.1209(k)(4) 

Hg Maximum Hg FQW Feed Concentration §63.1209(l)(1)(iii)(A)(1) 

Maximum Hg Feed Rate (MTEC) §63.1209(l)(1)(iii)(C) 

PM Maximum Production Rate §63.1209(m)(2) 

SVM/ 

LVM 

Max. APCD Inlet Temperature §63.1209(n)(1)  

Max. Total SVM Feed Rate §63.1209(n)(2)(iii)B 

Max. SVM Thermal Conc. Feed Rate §63.1209(n)(2)(iii)A 

Max. Total LVM Feed Fate §63.1209(n)(2)(iii)B 

Max. LVM Thermal Conc. Feed Rate §63.1209(n)(2)(iii)A 

Max. Pumpable LVM Feed Rate §63.1209(n)(2)(vi) 

Max. Total Chlorine/Chloride Feed Rate §63.1209(n)(4) 

Maximum Production Rate §63.1209(n)(5) 

HCl/Cl2 Max. Total Chlorine/Chloride Feed Rate §63.1209(o)(1) 

Maximum Production Rate §63.1209(o)(2) 

Combustion System Leaks Maximum Combustion Chamber Pressure §63.1209(p) 

 

3.1 Test Scenario 

 

Sampling and analysis will be performed under one test scenario for each kiln during the 

CPT to determine compliance with the LVM, SVM, HCl/Cl2, D/F, and PM HWC NESHAP 

standards.  The MTEC approach will be used to show compliance for mercury.  No re-

demonstration of the DRE is planned.  Stringent DQOs and quality assurance/quality 

control (QA/QC) procedures will be utilized throughout the testing, as outlined in the 

QAPP, Attachment A.  Specific operating conditions will be maintained during the CPT to 

ensure that the objectives of the CPT are met.  Each kiln will be tested separately and 

independently of each other.  Testing for PM, SVM/LVM, D/F and HCl/Cl2 will be 

conducted simultaneously.  OPLs will be established during the CPT as shown in Table 3-

2. 
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Table 3-2. CPT Test Objective Overview 

Activity 

Test Scenario 

(PM, Metals, D/F 

and HCl/Cl2) 

Tests  

Particulate Matter   

Metals  

Dioxins and Furans  

Chlorine/Hydrochloric Acid  

  

Operating Parameter Limits  

Minimum Combustion Zone Temperature  + 

CO Demonstration  

Maximum FQW Feedrate + 

Maximum Production Rate + 

Maximum Feedrate of Semi-Volatile and Low Volatile Metals S 

Maximum Feedrate of Total Chlorine/Chloride S 

Maximum Baghouse Inlet Temperature S 

S –Operating limitations will be demonstrated where designated. 

 - Emissions testing will be performed as noted.  Operating conditions not being established during the 

respective scenario will be minimized or maximized as close as practical to demonstrated values during the 

respective scenario. 

+ - Compliance with the DRE standard requires the establishment of these OPLs as denoted.  CPC is requesting 

to use data from the 2012 CPT to demonstrate compliance with the DRE standard (See Section 6.5.).  Because 

DRE testing will not be performed, parameters that are required to be established under only the DRE 

standard will not be re-established (i.e. minimum combustion zone temperature).  Parameters that are required 

to be established by more than one emission parameter will not be re-established above (for maximums) or 

below (for minimums) their current numeric set point such that compliance with the DRE standard could be 

affected.  This is limited to maximum FQW feedrate and maximum production rate. 

 

Conditions conducive to dioxin formation and emission will be maximized by operating 

with the maximum temperature target range of 400°F - 500°F at the inlet to the baghouse.  

This test condition has been selected because the formation of dioxin is documented to 

increase with increasing temperature into the air pollution control device in the operating 

temperature range of a cement kiln.   

 

The test will require between two and four days of operation (one to two days per kiln).  

The estimated quantity of FQW to be utilized during the CPT is shown in Table 3-3.  This 

assumes six total test runs at approximately 4 hours per run, three runs per kiln. 

 

Table 3-3. Estimated Amount of FQW to be Utilized 

Input 
Amount to be Utilized 

(Tonnes) 

Liquid FQW 250 
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The anticipated ranges of kiln feed, FQW, and solid fossil fuel feed rates anticipated during 

the CPT is provided in Table 3-4.  It is noted from Table 3-4 that the CPT will be performed 

with 100% FQW utilization.  Solid fossil fuels will only be fired if necessary. 

 

Table 3-4. Anticipated Ranges of Kiln Inputs During CPT 

Kiln Feed 

(tonne/hr) 

FQW 

(tonne/hr) 

Solid Fossil Fuel 

(tonne/hr) 

80-90 8-10 0 

 

3.1.1  Test Scenario 

 

The CPT will be conducted to demonstrate compliance with the PM, SVM/LVM, 

D/F and HCl/Cl2 emission standards.  CO will also be monitored continuously 

during the testing using a CEMS.  During testing, OPLs will be established to track 

ongoing compliance for the maximum production rate, maximum inlet temperature 

to the baghouse, maximum FQW feedrate, and maximum feedrate of chlorine and 

chloride.  The feed streams used during the test will be representative of the feed 

streams typically used at the plant.  The FQW planned for use during testing will 

be representative of wastes typically received and burned at the facility.  (See 

Section 2 for feed stream information.)  In order to maximize the FQW federate 

during the CPT, other fuels (i.e., fossil fuels, natural gas) will only be fired during 

the CPT if necessary to maintain kiln stability. 

 

The feed streams that will be used during the test will be typical of the feed streams 

received and used at the plant on a day-to-day basis.  The FQW planned for use 

during testing will be representative of wastes typically received and burned at 

CPC.   

 

PM 

Each kiln will be operated at steady-state conditions with respect to PM emissions 

during the CPT, in accordance with 40 CFR §63.1207(g)(1)(iii).  Parameters that 

ensure steady state include the kiln operating at maximum production rate and 

quality cement clinker being produced.  The cleaning cycle of the baghouse will 

also be maintained at its normal, or a more frequent, cleaning cycle during testing, 

in accordance with 40 CFR §63.1207(g)(1)(i)(C). 

 

LVM and SVM 

Metals testing including SVMs, and LVMs will also be performed during this 

scenario.  CPC is proposing to extrapolate total feed stream feed rate limits for 

SVMs, and LVMs.  During testing, process and stack gas samples will be collected 

to verify the quantity of metals in each stream and to demonstrate compliance with 

the HWC NESHAP emission standards.   

 

The extrapolation methodology for SVM and LVM will consist of applying an SRE 

to each volatility group in order to extrapolate up to the maximum total feed rate.  

SREs will be measured during the CPT, and CPC requests to use these values to 
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extrapolate total feed rates and establish the CPT OPLs.  An SRE for each metal 

will be calculated during each of three 3-hour test runs, and a resulting SRE average 

of the test runs will then be calculated from the three values.  The SRE that will be 

utilized will be the average SRE. 

 

The HWC NESHAP also identifies a “thermal concentration feed rate” limit for 

SVMs and LVMs whereby the feed is limited on a lb/MMBtu FQW feed basis.  

CPC must demonstrate compliance with the thermal concentration feed rate and the 

emission limit.  The total feed rate of SVMs and LVMs will be extrapolated based 

on the total feed rate, the SRE, and the emissions.  Similarly, the metals feed rate 

that corresponds to the thermal concentration feed rate will be established using an 

extrapolation of the regulatory limit with the average SRE.  The OPL established 

for SVM and LVM feed rates will be the more restrictive of the two calculated feed 

rates.  (See Section 6.2 for additional discussion on the extrapolation calculations.) 

 

For the purpose of calculating SVM and LVM feed rate limits when measured at 

non-detected levels during the CPT, the detection level will be used. 

 

Table 2-4 provides metal concentration ranges of the FQW feed.  The metals 

concentrations of the kiln feed, LSI, and coal are typically consistent and will not 

need to be blended prior to feeding.  Process samples will be collected during the 

CPT, and analytical testing will be used to verify that data masking and/or 

analytical imprecision will not affect the ability to quantify the metals present in all 

feed streams. 

 

Mercury 

CPC will continue to use the MTEC approach during the CPT for monitoring the 

total feedrate for mercury pursuant to 40 CFR §63.1209(l)(1)(iii)(C).  A mercury 

feedrate limit will not be calculated since the facility is using the MTEC approach; 

therefore an approach for handling non-detected levels is not applicable.  The 

concentration of mercury in the FQW is also limited to 3.0 ppm. 

 

D/F 

Based on previous research, and as documented in the HWC MACT rule, dioxin 

emissions are likely to be maximized when the gas inlet temperatures to the 

baghouses are maximized.  The kiln will be operated in a manner to maintain the 

highest temperature at the inlet to the baghouse that is anticipated to demonstrate 

compliance with the HWC MACT standard.  To maintain kiln back-end 

temperatures at elevated conditions requires that higher than normal gas flowrates 

be drawn through the kiln.   

 

HCl/Cl2 

For the purpose of calculating chlorine and chloride feed rates when measured at 

non-detected levels during the CPT, the detection level will be used, similar to the 

approach used in previously approved CPT Plan.  Chlorine will be fed at normal or 

higher rates during the D/F testing pursuant to 40 CFR §63.1207(g)(1)(i)(A).  A 

total chlorine feedrate during the CPT is targeted to be at or near the facility’s 
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current limit.  Chlorine will be introduced into the cement kiln via raw material or 

FQW.  The amount of chlorine input may be supplemented as described in Section 

2.3.9 and a maximum feedrate will be established as an OPL. 

 

3.1.2 Test Parameters 

 

As previously stated, emission testing will be conducted to demonstrate compliance 

with the metals, HCl/Cl2, D/F, and PM HWC NESHAP emission standards.  

Carbon monoxide (CO) will also be monitored continuously during the testing 

using the CEMS.  During this scenario, OPLs will also be established to track 

ongoing compliance.  The HWC NESHAP emission standards are given for each 

test parameter in Table 3-5. 

 

Table 3-5. Summary of HWC NESHAP Emission Standards 

Test Parameter HWC NESHAP Standard 

Particulate Matter 0.028 gr/dscf3 

Semi-Volatile Metals  

(lead, cadmium) 

7.6x10-4 lb/MMBtu FQW input 

330 µg/dscm3 

Low Volatile Metals  

(arsenic, beryllium, chromium) 

2.1x10-5 lb/MMBtu FQW input 

56 µg/dscm3 

Mercury1 
120 µg/dscm3 

3.0 ppm FQW input 

Dioxins and Furans 0.2 ng TEQ/dscm2,3 

Hydrogen Chloride/Chlorine 120 ppmv3,4 

Carbon Monoxide 100 ppmv3 
1Mercury compliance is demonstrated on an ongoing basis using maximum theoretical emission 

concentration (MTEC) as described in 40 CFR §63.1209(l)(1)(iii)(C). 
2For APDC inlet temperatures below 400°F, 0.4 for temperatures of 400°F and greater. 
3Corrected to 7% oxygen. 
4As chloride equivalents. 

 

3.1.3 AWFCO Procedures in the Event of a Malfunction During Testing 

 

In the event that an AWFCO is necessary during testing, the testing will be 

suspended to minimize emissions and achieve steady-state.  Once kiln stabilization 

is accomplished at the relevant test conditions, testing will be resumed. 

 

3.1.4 APCD Cleaning Cycle (Normal or More Frequent)  

 

The cleaning cycle of the baghouse will also be maintained at normal, or more 

frequent, during testing, in accordance with 40 CFR §63.1207(g)(1)(i)(C).  CPC 

maintains consistent baghouse cleaning cycles during kiln operations.  The normal 

cleaning frequency is provided in the OMP. 
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3.1.5 Steady-State Operations 

 

40 CFR §63.1207(g)(1)(iii) requires that, prior to obtaining performance test data, 

CPC operate the kiln system under performance test conditions until it reaches 

steady-state operations with respect to emissions of pollutants to be measured 

during the performance test and operating parameters for which OPLs must be 

established.  Further, CPC as a facility that recycles CKD into the kiln, is required 

to sample and analyze the CKD prior to obtaining performance test data for levels 

of selected metals that must be measured during performance testing to document 

that the system has reached steady-state conditions. 

 

Lead has been chosen as a “tracer metal” to show system equilibrium prior to stack 

gas sampling.  Through the experience gained conducting past EPA-required tests 

at other facilities, lead has proven to be an appropriate selection for this 

demonstration.  Most often, the volatile metals are formed as “fume particles” 

entrained on the CKD.   

 

Based on past stack testing equilibrium data from other sources, stack testing will 

commence after two consecutive total lead output readings in the CKD show that 

the output(s) are within approximately 15% of the previous sampling output values.  

Only CKD will be sampled during the preconditioning period for equilibrium 

demonstration.  In the absence of metals spiking, CPC expects metals equilibrium 

will be maintained leading up to the CPT. 

 

3.2 Establishment of Operating Parameter Limits 

 

The OPLs that will be established are provided in Table 3-6.  These OPLs will be 

established during the CPT in accordance with 40 CFR §63.1207 and 1209.  Test run data 

used to establish OPLs will be documented in the CPT test report/Notification of 

Compliance (NOC).  One-minute data for each test run will be recorded continuously, 

unless the emission testing is stopped for a period other than for sample port changes.  For 

these instances, HRAs will be calculated using only data representative of the actual testing 

time frame.  Therefore, the test run time frame will be characteristic of the stack sampling 

time and test conditions, and will include data collected during sample port changes. 

 

The facility’s Startup, Shutdown, and Malfunction Plan (SSMP) and OMP contain details 

of how the facility maintains the waste firing system.  No additional OPLs will be set for 

the waste firing system.  The waste fuel firing system does not contain, nor could contain, 

any monitoring devices that would indicate that good combustion is occurring within the 

kiln.  By performing the required maintenance of the waste firing system, the facility 

ensures that good operation is maintained.  The facility also monitors CO as an indicator 

of combustion efficiency. 

 

  



 

CPT Plan 3-7 December 2016 

Table 3-6. Summary of Anticipated Operating Parameter Limits 

Emission Limit/OPL 
OPL Summary 

Kiln 1 Kiln 2 

Min. Combustion Chamber Exit Temperature (°C)1 1,084 1,033 

Max. Production Rate (Kiln Feed Rate) (tons/hr)2 90-97.4 90-98.1 

Max. Pumpable (and Total) FQW Feed Rate (tons/hr)2 8.0-8.9 8.0-9.2 

Max. Baghouse Inlet Temperature (°F) 450-500 450-500 

Max. CO (ppm) 100 100 

Max. Kiln Differential Pressure (kPa) ≥0 ≥0 

Max. Hg MTEC (µg/dscm@7%O2)3 120 120 

Max. Hg FQW Feed Concentration (ppm) 3 3 

Max. Total SVM Feed rate (lbs/hr) 7,241 7,241 

Max. Total Thermal SVM Feed rate (lbs/MMBtu) 67.8 67.8 

Max. Total LVM Feed rate (lbs/hr) 176.3 176.3 

Max. Total Thermal LVM Feed rate (lbs/MMBtu) 0.35 0.35 

Max. Pumpable LVM Feed rate (lbs/hr) 176.3 176.3 

Max. Total Chlorine/Chloride Feed rate (lbs/hr) 450-500 450-500 
1Will not be re-established due to DRE required parameter.  See Section 3.2.4. 
2Will not be re-established above current set point due to DRE required parameter.  See Section 

3.2.1 and 3.2.2. 
3Based on maximum theoretical emission concentration (MTEC) as described in 40 CFR 63.1206(b)(15). 

 

3.2.1 Maximum Production Rate 

 

As described in 40 CFR §63.1209 for several emission parameters, the kiln system 

production rate must be monitored.  Since direct measurement of production is not 

practical for cement manufacturing facilities, this parameter must be measured 

through the use of a surrogate.  The monitoring surrogate can be either flue gas flow 

rate or kiln feed rate.  Both parameters are accurate measures of the kiln system 

production rate. 

 

The kiln’s ID fan draws air through the kiln to ensure adequate combustion air is 

present for the fuels.  This air is pulled from the combustion zone of the kiln through 

the kiln APCD and is exhausted through the stack.  As the production rate is 

increased, more fuel is used to produce clinker.  As more fuel is used, more 

combustion air is needed.  In cement kilns, these parameters are very 

interdependent.  The flue gas flow rate is measured both, 1) in the ductwork after 

the kiln ID fan by an ultrasonic gas flow meter; and, 2) by direct ID fan amperage. 

Kiln feed rate is also used as a surrogate for production rate.  CPC has established 

a maximum kiln feed rate as a surrogate for maximum production rate.  In addition 

to the PM, SVM/LVM, D/F, and HCl/Cl2 emission standards that require the 

establishment of the maximum production rate, the DRE standard also requires 

establishment of this parameter which is not being demonstrated during this CPT.  

Therefore, because DRE testing will not be performed, the maximum production 

rate will be the average of the applicable test run averages or the limit established 

in the 2013 NOC, whichever is more restrictive. 
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3.2.2 Maximum FQW Feed Rate 

 

The maximum feedrate (pumpable and total) of hazardous waste fuel to the kiln is 

set during the CPT on an HRA basis as the average of the applicable test run 

maximum HRAs.  Compliance with the D/F emission standard requires the 

establishment of the maximum FQW feedrate in addition to the DRE standard that 

is not being demonstrated during this CPT.  Therefore, because DRE testing will 

not be performed, the maximum FQW feedrate will be the average of the applicable 

test run averages or the limit established in the 2013 NOC, whichever is more 

restrictive. 

 

3.2.3 Maximum APCD Inlet Temperature 

 

A maximum baghouse inlet temperature will be established during the CPT on an 

HRA basis as the average of the applicable test run averages.  For this OPL, both 

D/F and SVM/LVM emission parameters require the establishment of a limit. 

 

3.2.4 Minimum Combustion Chamber Temperature 

 

A minimum combustion chamber temperature is set on an HRA basis as the average 

of the applicable test run averages.  For this OPL, the DRE parameter requires the 

establishment of the limit.  The temperature of the burning zone is monitored and 

“best represents, as practical” the combustion zone temperature.  This location is 

representative of the hottest portion of the kiln and is where the fuels are combusted 

in the kiln.  The temperature is monitored by an optical pyrometer (see Table 5-1).  

The optical pyrometer is located at the discharge end (hot end) of the kiln and is 

aimed to measure temperature of the flame zone of the kiln.  It is at this location 

that best represents the bulk gas temperature of the combustion zone.  Compliance 

with the DRE standard requires the establishment of the minimum combustion 

chamber temperature.  Because DRE testing will not be performed, the minimum 

combustion chamber temperature will not be reestablished.  However, the 

combustion chamber temperature will be monitored during the CPT. 

 

3.2.5 Maximum Kiln Pressure - Fugitive Emissions Control 

 

Each kiln system is maintained under constant negative pressure from the airflow 

by an ID fan located at the inlet of the kiln baghouse.  The ID fan creates a vacuum 

effect that results in a continuous airflow into the kiln from the firing hood, or “hot 

end,” of the kiln system.  Combustion air entering the rotary kiln originates from 

the clinker cooler, or the coal mill and flows through the firing hood and into the 

kiln for combustion with the fuel mixture.  The resultant combustion gases are then 

drawn by the ID fan through the kiln system.  While the kiln and ID fan are in 

operation, this flow configuration ensures that a negative pressure condition is 

continually maintained along the entire length of the kiln, including the FQW 

combustion zones, and is monitored at the inlet and outlet of the kiln system.  The 

kiln combustion chamber will be maintained in a negative draft.  Pressure 

monitoring will be conducted at the hood of the kiln and the feed end of the kiln.  



 

CPT Plan 3-9 December 2016 

Any instantaneous reading that indicates positive pressure at the feed end of the 

kiln and the kiln hood will result in an AWFCO. 

 

3.2.6 Maximum SVM and LVM Feed Rates 

 

The maximum SVM and LVM (total and pumpable) feedrate limits will be 

established in accordance with 40 CFR §1209(n)(2)(iii) and (vi) of the HWC 

NESHAP rule on a 12-HRA basis using an extrapolation procedure presented in 

Section 6.2.  For this OPL, SVM/LVM emission parameters require the 

establishment of a limit. 

 

3.2.7 Maximum Mercury Feed Rates 

 

As defined in 40 CFR §63.1206(b)(15), CPC may choose to comply with the 

mercury standard through the use of maximum theoretical emission concentration 

(MTEC).  This approach assumes no mercury system removal efficiency and sets a 

theoretical limit on the mercury entering the kiln system in the FQW feed streams.  

The emission limit for the kiln systems under the mercury MTEC approach is 120 

μg/dscm.  Additionally, the concentration of mercury in the FQW is limited to 3 

ppm. 

 

To demonstrate compliance on an ongoing basis, CPC continuously calculates and 

records the mercury MTEC and compares the calculated value with the emission limit 

on a 12-HRA basis.  The AWFCO set point is set at or below the mercury standard.  

If the calculated MTEC exceeds the limit, FQW will be automatically cut off.  This is 

continuously calculated by monitoring and recording the feedrate of mercury in the 

FQW and the measured gas flowrate. 

 

3.2.8 Maximum Chlorine/Chloride Feed Rates 

 

A maximum chlorine/chloride feed rate OPL will be established on a 12-HRA basis 

as the average of the applicable test run averages.  For this OPL, both SVM/LVM 

and HCl/Cl2 emission parameters require the establishment of a limit.  The total 

chlorine/chloride feed rate takes into account all feed streams during the CPT. 

 

3.3 Sampling and Monitoring Procedures 

 

The primary objective of sampling is to quantify emissions from the cement kilns.  The 

objective is accomplished by collecting and analyzing selected samples from the cement 

kilns’ feeds and outputs in a manner consistent with the DQOs and QC procedures 

described in the QAPP.  A brief summary of the procedures is included in the following 

subsections. 

 

3.3.1 Process and Fuel Samples  

 

Process and fuel samples will be collected for each input utilized during the CPT 

including kiln feed, LSI, fossil fuels, alternative non-hazardous waste fuels, FQW, 
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CKD, and clinker.  Table B-4 of the QAPP summarizes the sampling methods, 

location, frequency, analytical methods, and sample collection systems.  Samples 

will be collected for each process stream.  A composite of all samples collected 

during each run will be prepared for each process stream sample. 

 

3.3.2 Dioxin/Furan Stack Sampling 

 

An EPA Method 23 sampling train will be used to measure emissions of D/F during 

the CPT.  The sampling train description is contained in Section B.2.16 of the 

QAPP.   

 

3.3.3 PM Stack Sampling 

 

An EPA Method 5 (40 CFR 60, Appendix A) sampling train will be used to measure 

particulate emissions.  The sampling train description is contained in Section B.2.13 

of the QAPP.   

 

3.3.4 SVM and LVM Stack Sampling 

 

An EPA Method 29 (40 CFR 60, Appendix A) sampling train will be used to 

measure metal compound emissions of interest.  The sampling train description is 

contained in Section B.2.15 of the QAPP.  Note that no mercury sampling is 

proposed. 

 

3.3.5 Carbon Monoxide 

 

CO in the stack will be measured using a CEMS meeting Performance Specification 

4B outlined in Appendix B of 40 CFR 60.  Ongoing compliance with the CO 

emission limit will be demonstrated through continuously monitoring CO in the 

main stack using a CEMS meeting Performance Specification 4B outlined in 

Appendix B of 40 CFR Part 60.   

 

3.3.6 Hydrochloric Acid and Chlorine Gas 

 

An EPA Method 26A (40 CFR 60, Appendix A) sampling train will be used to 

measure HCl/Cl2 emissions.  The sampling train description is contained in Section 

B.2.14 of the QAPP.  Should CPC determine that an alternate method be necessary, 

specifically EPA Methods 320, or 321 as allowed alternatives by HWC MACT 

(320 and 321 are FTIR methods located in 40 CFR 63, Appendix A), CPC will 

notify the administrator prior to testing as to which method will be used for the test. 

 

3.3.7 Destruction and Removal Efficiency 

 

As detailed in Section 6.5, CPC is requesting that the data from the 2012 CPT be 

used to demonstrate DRE in lieu of performing additional DRE testing during this 

CPT. 
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3.4 Analytical Procedures for Sample Analysis 

 

Tables B-3 and B-4 of the QAPP summarize the analytical methods to be used for process 

samples and emission samples.   
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4.0 TEST SCHEDULE 

 

CPC is required to conduct the CPT during 2017, subject to the final approval of the CPT Plan.  

The Oklahoma Department of Environmental Quality (ODEQ) will be notified of the actual testing 

dates after all contractors have been selected and delivery schedules defined, and at least 60 

calendar days before the test is scheduled to begin, as required in 40 CFR §63.1207(e)(i)(B).  The 

facility intends to perform a total of three test runs per kiln.  CEMS calibrations will be performed 

during testing each day.  The detailed schedule to be followed is shown in Table 4-1.  

Modifications or additions to the test details that are necessary to accommodate final test planning 

issues will be submitted for approval prior to testing.  If necessary, testing may be extended an 

additional day or more depending upon operating issues or unforeseen circumstances. 
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Table 4-1. Detailed CPT Schedule 

Date and  Stack Sampling Activity in Each Port (Main Stack – Kiln 1) Process Sampling 

Time Activity Port A Port B Port C Port D Activity 

Day 1       

10:00 am Arrive at facility - set up stack sampling and 

spiking equipment, 

     

Day 2 KILN 1 – PM, SVM/LVM, D/F, HCl/Cl2 

06:30 Stack team arrive on site      

07:00 Pretest preparation –  

Begin spiking to establish chlorine 

equilibrium. 

Pre-Run 1 Preparation (leak checks, preparation of process sampling areas) 

08:00 Start Run 1 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

08:50 (9:00) Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

09:50 

(10:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

10:50 

(11:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

12:00 End Run 1* Post Run 1 Leak Checks and Pre-Run 2 Preparation 

13:00 Start Run 2 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

13:50 

(14:00) 

Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

14:50 

(15:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

15:50 

(16:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

17:00 End Run 2* Post Run 2 Leak Checks and Pre-Run 3 Preparation 

18:00 Start Run 3 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

18:50 

(19:00) 

Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

19:50 

(20:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

20:50 

(21:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

22:00 End Run 3* Post Run 3 Leak Checks 
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Table 4-1 Detailed CPT Schedule (cont.) 

Date and  Stack Sampling Activity in Each Port (Main Stack – Kiln 2) Process Sampling 

Time Activity Port A Port B Port C Port D Activity 

Day 3 KILN 2 – PM, SVM/LVM, D/F, HCl/Cl2 

06:30 Stack team arrive on site      

07:00 Pretest preparation –  

Begin spiking to establish chlorine 

equilibrium. 

Pre-Run 1 Preparation (leak checks, preparation of process sampling areas) 

08:00 Start Run 1 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

08:50 (9:00) Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

09:50 

(10:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

10:50 

(11:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

12:00 End Run 1* Post Run 1 Leak Checks and Pre-Run 2 Preparation 

13:00 Start Run 2 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

13:50 

(14:00) 

Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

14:50 

(15:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

15:50 

(16:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

17:00 End Run 2* Post Run 2 Leak Checks and Pre-Run 3 Preparation 

18:00 Start Run 3 M5/M26A Method 29 

(Metals)  

Method 23  Kiln feed, LSI, coal, FQW, 

CKD, & clinker 

18:50 

(19:00) 

Port change (resume run)  M5/M26A Method 29 

(Metals)  

Method 23 

19:50 

(20:00) 

Port change (resume run) Method 23  M5/M26A Method 29 

(Metals)  

20:50 

(21:00) 

Port change (resume run) Method 29 

(Metals)  

Method 23  M5/M26A 

22:00 End Run 3* Post Run 3 Leak Checks 

*  Extra time needed for port changes.  Ten (10) minutes per port change is assumed, which includes pre- and post-move leak checks. 

Note:  Process water for kiln water spray will be sampled once at the start of the test. 
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5.0 CONTINOUS MONITORING SYSTEMS (CMSs) 

 

The HWC NESHAP requires that HWC kilns utilize a variety of monitoring systems including 

CEMSs and various other CMSs.  Data from all of the monitoring systems are recorded by the 

plant’s data acquisition system. 

 

Calibration and maintenance for the CMSs are performed in accordance with the respective 

regulatory performance specifications and manufacturer’s recommendations.  This section 

includes additional equipment specifications for these systems, along with performance evaluation 

procedures.  Performance evaluations will be conducted for all systems that will be used whenever 

FQW is burned in the kiln. 

 

5.1 Continuous Emissions Monitoring Systems 

 

The CEMS for each kiln system at the facility monitor CO and oxygen (O2).  The systems 

are designed to extract a representative sample of stack gas and provide continuous analysis 

of CO and O2.  The extracted gases are filtered and conditioned, if applicable, and 

transported to the CEMS cabinets.  During the CPT, CO and O2 will be monitored in the 

main stack to demonstrate compliance with the CO limit.  Table 5-1 provides QA details 

regarding the CEMS. 

 

 The key components of the CEMS system are: 

 

  sample probe with heated external filter; 

  heated sample transport line; 

  gas analyzers; 

  gas conditioning system (condenser, flow controllers, valves, etc.); 

  programmable logic controller (PLC) (controls internal CEMS functions); 

  calibration gas cylinders; and, 

  computer (for long-term data storage). 

  

The analyzers are certified in accordance with 40 CFR §63.1207 and §63.1209 and per 40 

CFR 60, Appendix B, Performance Specification 4B for the CO and O2 analyzers.  The 

CEMS QA and QC practices are identified in the OMP.  Maintenance and calibration 

procedures are performed as outlined in the manufacturer’s instrumentation manuals.  

These procedures are documented and maintained on-site. 

 

5.2 Continuous Process Monitoring System 

 

Several process parameters are required to be continuously monitored under the HWC 

NESHAP.  These parameters include: 

 

 kiln feed rate;  

 LSI feed rate; 

 FQW feed rate; 

 raw material feed rates; 
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 kiln water spray rate; 

 combustion chamber temperature; 

 inlet temperature to baghouse; 

 stack gas flow monitor; 

 combustion chamber pressure; and, 

 bag leak detection system. 

 

These systems have been installed and are operated in accordance with the manufacturer’s 

recommendations.  The calibration of the various process monitors are checked annually 

at a minimum.  The CMS QA/QC practices are referenced in the OMP.  These systems will 

be certified prior to performance testing.  Maintenance and calibration procedures are 

performed as outlined in the manufacturer’s instrumentation manuals.  These procedures 

are documented and maintained on-site. 

 

5.3 Performance Certifications 

 

Initial and ongoing performance certifications are required as part of the continuous 

monitoring systems evaluation. 

 

5.3.1 Bag Leak Detection System 

 

Bag leak detection systems (BLDS) have been installed and are operated per the 

manufacturer’s written specifications and recommendations for system installation, 

operation, and adjustment as well as per EPA’s Office of Air Quality Planning and 

Standards (OAQPS) Fabric Filter Bag Leak Detection Guidance, EPA-454/R-98-

015, September 1997 or per ASTM D7392 - 07 Standard Practice for PM Detector 

and Bag Leak Detector Manufacturers to Certify Conformance with Design and 

Performance Specifications for Cement Plants. 

 

The sensitivity and response time of the signal processing system of the BLDS was 

adjusted to establish signal levels for baseline operation and alarms.  The baseline 

level was established as a percentage of output scale by adjusting the sensitivity and 

response time of the output signal from the sensor assembly.  The alarm level was 

then set based on the baseline emission level and/or cleaning cycle peaks.  Operating 

characteristics vary for each baghouse, and these settings are unique to each 

installation. 

 

A bag leak corrective measures plan has been incorporated into the facility’s OMP, as 

required by 40 CFR §63.1206(c)(8)(iii).  During the CPT, the BLDS will not be 

adjusted. 

 

The BLDS units have been certified by the manufacturer to be capable of continuously 

detecting and recording particulate matter emissions at concentrations of 1.0 

milligrams per actual cubic meter. 
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5.3.2 Oxygen Analyzer 

 

The O2 analyzers have been certified in accordance with 40 CFR, Appendix B, 

Performance Specification 4B.  Prior to the first CPT run and again after testing is 

completed each day, the O2 analyzer will complete the daily zero and span calibrations 

as specified in 40 CFR 60, Appendix B, PS4B.  Additionally, a RATA will be 

completed within twelve months of the CPT. 

 

5.3.3 CO Analyzer 

 

The CO analyzers have been certified in accordance with 40 CFR §63.1207 and 

§63.1209 and per 40 CFR 60, Appendix B, Performance Specification 4B.  Prior to 

the first CPT run and again after testing is completed each day, the CO analyzer will 

complete the daily zero and span calibrations as specified in 40 CFR 60, Appendix B, 

PS4B.  Additionally, a RATA will be completed within twelve months of the CPT. 

 

5.3.4 Thermocouples 

 

The APCD inlet thermocouple monitoring systems have been factory-certified 

against standards traceable to the National Institute of Standards and Technology 

(NIST), derived from ratio-type measurements, or compared to nationally or 

internationally recognized consensus standards.  Certified thermocouples will be 

installed within three months prior to the CPT so that pre-test calibrations are not 

necessary. 

 

5.3.5 Pressure Transmitter 

 

The transmitter for the kiln feed hood pressure is calibrated at the factory and 

should not require field calibration, except to eliminate any position-induced zero 

shift.  Prior to the first CPT run, the transmitter will complete the zero and span 

calibrations as specified in the manufacturer’s operations manual.  Field 

calibrations can be performed by electrically simulating pressure; therefore, 

without the need of an external pressure source.  The performance certificate, which 

was supplied with the transducer, contains the exact milliamp output and span 

control accordingly.  A performance verification for these units will be completed 

within three months prior to the CPT. 

 

5.3.6 Weighfeeders 

 

Weighfeeders have been installed and are operated in accordance with manufacture 

specifications.  Prior to the first CPT run, weighfeeders will complete their zero, 

span, and material test calibrations as specified in manufacturer’s operations 

manual recommendations.  The basic calibration procedure uses either certified 

weights or other electronic measures to obtain a correct span.  A performance 

verification for these units will be completed within three months prior to the CPT.   
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5.3.7 Load Cells 

 

Load cells have been installed and are operated in accordance with manufacture 

specifications.  Prior to the first CPT run, load cell systems will complete their zero, 

span, and material test calibration specified in the manufacturer’s operations 

manual.  The basic calibration uses electronic measures to obtain a correct span and 

calibration.  A performance verification for these units will be completed within 

three months prior to the CPT. 

 

5.3.8 Kiln Water Spray 

 

The kiln water spray flowmeter was installed per the requirements of the 

manufacturer.  This flowmeter was factory certified and, thus, does not require 

calibration.  Within three months of the CPT, the calibration of the flowmeter will 

be verified. 

 

5.3.9 Landfill Gas Flow Measurement 

 

Since there are no moving parts, there is nothing to wear or break in the landfill gas 

flowmeters.  These flowmeters are factory certified and, thus, do not require 

calibration.  Within approximately twelve months of the CPT, factory-certified 

units will be installed. 

 

5.3.10 Stack Gas Flowmeter 

 

The stack gas flowmeter was installed per the requirements of the manufacturer.  Prior 

to the first CPT run and again after testing is completed each day, the stack gas 

flowmeter will complete the daily zero and span calibrations.  Additionally, a RATA 

will be completed within twelve months of the CPT. 

 

5.3.11 FQW Flowmeter 

 

FQW flowmeters have been installed and are operated in accordance with 

manufacturer specifications.  Prior to the CPT, one of three methods will be used 

to certify the flowmeters within three months of the CPT. 

 

Field Calibration 

 

With no moving parts, there is nothing to wear or break in a flowmeter; therefore, 

re-calibration is simplified.  In this procedure, the density measurement is used to 

confirm the flowtube structure has remained unchanged and the mass flow 

calibration factor is stable.  To accomplish the field calibration verification, the 

meter is filled with a fluid of a known density and then the meter’s density 

measurement is verified.  The variability between the measured and expected 

values is calculated to accurately assess the mass flow calibration. 
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Factory Calibrated Replacement 

 

The flow meter is replaced with a factory-certified unit. 

 

Calibration Using Mass Flow vs. Tank Volume Changes 

 

The flow meter usage volume is compared to the reduction in tank volume. 

 

5.3.12 Optical Pyrometer 

 

The optical pyrometer is factory calibrated using known standards.  The pyrometer 

is certified according to the manufacturer.  No field calibration is available.  A 

certified pyrometer will be installed within twelve months prior to the CPT. 

 

5.3.13 Solids Flowmeter 

 

The solids flowmeter was installed per the requirements of the manufacturer.  This 

flowmeter was factory certified and, thus, does not require calibration.  Prior to the 

first CPT run, the kiln feed solids flowmeter will complete the zero, span, and 

material test calibrations as specified in manufacturer’s operations manual.  The 

basic calibration procedure uses either certified weights or other electronic 

measures to obtain a correct span.  A performance verification for the solids 

flowmeter will be completed within three months prior to the CPT. 
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Table 5-1. CMS* Performance Evaluation Summary 

Kiln Parameter Type 

Calibration 

Frequency External Quality Assurance Activities 

Coal/Coke Feed Rate Weighfeeder / 

Volumetric feeder 

Annual Malfunctioning unit serviced plant maintenance as 

needed.  Manual calibration if out of range. 

FQW Feed Rate 

(Liquid)  

Flowmeter Annual Malfunctioning unit serviced as needed. 

Kiln Feed Rate  Weighfeeder  Annual Malfunctioning unit serviced plant maintenance as 

needed.  Manual calibration if out of range. 

LSI Feed Rate Weighfeeder  Annual Malfunctioning unit serviced by plant maintenance 

as needed.  Manual calibration if out of range. 

Landfill Gas Flow 

Rate 

Flowmeter Annual Malfunctioning unit serviced by plant maintenance 

as needed.  Manual calibration if out of range 

Mid Kiln Feed Rate Load cells Annual Malfunctioning unit serviced plant maintenance as 

needed.  Manual calibration if out of range. 

Mid Kiln Tires Scale Annual Malfunctioning unit serviced by plant maintenance 

as needed.  Manual calibration if out of range. 

Main Stack O2 Thermomagnetic 

analyzer 

Daily/ 

Annual 

Annual Performance Evaluation/RATA 

(calibration error, response time check, 7-day drift 

test). 

Main Stack CO IR CO Analyzer Daily/ 

Annual 

Annual Performance Evaluation/RATA 

(calibration error, response time check, 7-day drift 

test). 

Kiln Water Spray Electromagnetic 

Flowmeter 

Annual Malfunctioning unit serviced by plant maintenance 

as needed.  Manual calibration if out of range. 

Stack Gas Flow 

Monitor 

Ultrasonic Annual Annual Performance Evaluation/RATA 

(calibration error, response time check, 7-day drift 

test). 

Combustion Chamber 

Temperature  

Optical pyrometer Annual Malfunctioning unit serviced by plant maintenance 

as needed. 

Baghouse Inlet 

Temperature 

Type K 

Thermocouple 

Annual Malfunctioning unit serviced by plant maintenance 

as needed. 

Kiln Combustion 

Chamber Pressure 

Pressure 

Transmitter 

Annual Malfunctioning unit serviced by plant maintenance 

as needed. 

Bag Leak Detection 

System 

Tribo-type or 

equivalent 

Annual Malfunctioning unit serviced by plant maintenance 

as needed. 

* The CMS systems for Kilns 1 and 2 utilize the same type of equipment. 
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6.0 ALTERNATE MONITORING REQUESTS/WAIVERS 

 

The following sections describe several requests for alternate operating conditions and monitoring 

scenarios during performance testing and subsequent operations subject to the HWC NESHAP. 

 

6.1 Request for Waiver of Monitoring Constituents in Certain Feed Streams 

 

CPC requests continued approval from the 2012 CPT of a waiver from monitoring 

constituents in certain feed streams as specified by 40 CFR §63.1209(c)(5) in order to 

exclude landfill gas, natural gas, ammonia injection, and process (ambient) air.  Process air 

is made up of ambient air drawn into the clinker cooler by ID fans.  Ambient air contains 

insignificant quantities of metals and chlorine and will not be monitored during testing 

activities.   

 

Landfill gas consists primarily of methane and carbon dioxide.  With the exception of a 

trace amount of mercury, metals are not present in this feedstream.  Per AP-42 factors for 

landfill gas, the worst-case feed rate of mercury (assuming highest amount of landfill gas 

permitted to be used) is approximately 0.0001 lbs/hr.  At this low rate, CPC believes 

mercury input to be de minimis.   

 

CPC also recognizes that there may be trace organic constituents within landfill gas.  Some 

of these are HAPs that contain chlorine.  Table 6-1 shows the maximum chlorine feed rates 

from these compounds based upon the highest permitted use of landfill gas and AP-42 

factors. 
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Table 6-1. Estimated Maximum Chlorine Input from Landfill Gas 

Default Concentrations For Landfill Gas Constituents For Landfills with Waste in Place Prior to 

1992* 

Compound 

Molecular 

Weight 

Default 

Concentration 

(ppmv) 

Max. 

Compound 

Feedrate 

(lb/min) 

Max. Cl- 

Feedrate 

(lb/min) 

1,1,1-Trichloroethane (methyl chloroform) 133.42 0.48 1.874E-03 1.494E-03 

1,1,2,2-Tetrachloroethane 167.85 1.11 5.451E-03 4.606E-03 

1,1-Dichloroethane (ethylidene dichloride) 98.95 2.35 6.804E-03 4.875E-03 

1,1-Dichloroethene (vinylidene chloride) 96.94 0.2 5.673E-04 4.149E-04 

1,2-Dichloroethane (ethylene dichloride) 98.96 0.41 1.187E-03 8.506E-04 

1,2-Dichloropropane (propylene dichloride) 112.98 0.18 5.950E-04 3.734E-04 

Bromodichloromethane 163.83 3.13 1.500E-02 6.494E-03 

Carbon tetrachloride 153.84 0.004 1.800E-05 1.660E-05 

Chlorobenzene 112.56 0.25 8.234E-04 2.593E-04 

Chlorodifluoromethane   86.47 1.3 3.289E-03 1.349E-03 

Chloroethane (ethyl chloride) 64.52 1.25 2.360E-03 1.297E-03 

Chloroform 119.39 0.03 1.048E-04 3.112E-05 

Chloromethane 50.49 1.21 1.788E-03 1.255E-03 

Dichlorobenzene 147 0.21 9.032E-04 4.357E-04 

Dichlorodifluoromethane 120.91 15.7 5.554E-02 3.257E-02 

Dichlorofluoromethane 102.92 2.62 7.890E-03 5.436E-03 

Dichloromethane (methylene chloride) 84.94 14.3 3.554E-02 2.967E-02 

Fluorotrichloromethane 137.38 0.76 3.055E-03 2.365E-03 

Perchloroethylene (tetrachloroethylene) 165.83 3.73 1.810E-02 1.548E-02 

t-1,2-dichloroethene 96.94 2.84 8.055E-03 5.892E-03 

Trichloroethylene (trichloroethene) 131.38 2.82 1.084E-02 8.776E-03 

Vinyl chloride 62.5 7.34 1.342E-02 7.614E-03 

 

Landfill Gas Maximum Feed Rate 0.688 mm cu. ft. per hour 

Landfill Gas Maximum Feed Rate 11,467  cu. ft. per minute 

Total Chlorine Feedrate1 

0.13 lb/min Cl- 

7.89 lb/hr Cl- 

11.5 lb/mm cu. ft. 

1.147E-05 lb Cl/cu. ft. per min 

Total Mercury Feedrate1 
1.714E-06 lb/min 

1.028E-04 lb/hr 

* Source of data:  AP-42 Section 2.4 from Background Information Document for Updating AP42 Section 2.4 for 

Estimating Emissions from Municipal Solid Waste Landfills, EPA/600/R-08-116, September 2008 
1 Assuming that landfill gas is being fed at maximum rate 

 

Based upon the above, the maximum feedrate of chlorine at the highest allowable input of 

landfill gas would be 7.89 lbs/hour (3,579 g/hr).  This is less than 1% of the total maximum 
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amount of chlorine input to the kiln from all sources.  In addition, typical feed rates of 

landfill gas are only 20% of the maximum, further minimizing the input of any chlorine 

from landfill gas.  For ongoing compliance and based upon the above calculation from AP-

42 factors, CPC proposes to utilize an input rate that is 11.5 lb of chlorine per mm cu. ft. 

of landfill gas.  We believe that the AP-42 factors represent worst-case and the actual 

concentration of chlorine in the landfill gas would be significantly lower.  Therefore, since 

this input is very small, CPC requests that sampling of this input not be required during the 

CPT.   

 

Natural gas is used primarily during preheating activities and, for example, in instances 

where fuels may be abruptly interrupted.  Natural gas is comprised typically of mainly 

methane, with smaller amounts of ethane, propane, and butane.  Natural gas may contain 

some trace metals and a very small amount of chlorine.  Per AP-42 combustion factors 

associated with natural gas firing, all of these may be considered to be emitted at de 

minimis levels.  For example, the AP-42 emission factor for mercury from natural gas 

firing is 2.6 ×10-4 lbs per million standard cubic feet (MM scf) of natural gas.  Only one 

chlorinated compound is included in AP-42, dichlorobenzene with an emission factor of 

1.2 × 10-3 lbs/MM scf.  This would mean a chlorine emission factor 5.8 × 10-4 lbs/MM scf.  

Therefore, since this input is very small, CPC requests that sampling of this input not be 

required during the CPT.   

 

Ammonia may be injected into the feed end of the kiln to control emissions of nitrogen 

oxides as part of the SNCR system.  Ammonia will be fed as a solution of water, but since 

ammonia (NH3) does not contain chlorine or metals, CPC requests that the sampling of this 

input not be required during the CPT. 

 

CPC hereby requests that these feed streams (ambient air, landfill gas, natural gas and 

ammonia) not be monitored during testing activities. 

 

6.2 Request to Use LVM and SVM Feed Rate Extrapolation 

 

CPC requests continued approval to LVM and SVM feed rate extrapolation from the 2012 

CPT.  As defined in 40 CFR §63.1209(n)(2)(i), (ii), and (iii), a maximum total SVM, total 

LVM, and pumpable LVM feed rate is to be set on a 12-HRA basis as the average of the 

applicable test run averages.  Section 1209(n)(2)(vii) allows for the request to extrapolate 

the feed rate to higher levels than those observed during the performance test. 

 

For this CPT, CPC is requesting to perform the CPT without spiking metals as part of the 

testing and extrapolation approach, while establishing a system removal efficiency (SRE) 

using normal waste fuels (e.g. without spiking).  EPA has previously published that SREs 

are considered more conservative during normal conditions versus spiked metals conditions.  

Also, EPA has recognized that metals spiking is not preferable for the fact that emissions at 

a source are artificially increased for the duration of the test program.  Through the use of 

extrapolation, the need to spike metals in feedstreams during the CPT is reduced (and thus 

reducing the environmental loading, the hazard to test crews, and the cost of testing) by 

allowing the establishment of metal feedrate limits based on extrapolating upward from 

levels fed during the CPT.  Through the use of extrapolation, there will be no need to spike 
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large amounts of metals in feed streams during performance testing (and thus reduce the 

cost of testing, the hazard to test crews, disposal cost of spiking materials not used, and the 

environmental loading) by allowing the establishment of metal feed rate limits based on 

extrapolating upward from levels fed during performance testing. 

 

With respect to the accuracy of metals concentrations of FQW, CPC and Systech have 

always relied on actual metals concentrations versus generator knowledge, as required today 

by the HWC MACT rules.  Prior to being utilized, a representative sample of the FQW is 

collected and analyzed for HWC MACT required parameters according to the facility’s 

Feedstream Analysis Plan.  The results of a QA/QC laboratory analysis and the continuously 

monitored FQW feedrate are used to comply with the SVM and LVM feed rate limits.  The 

calculated feed rates are compared to the allowable feed rates on a continuous basis as 

calculated by the PLC in the data acquisition system. 

 

CPC intends to use the average SREs for the SVM and LVM components and the HWC 

NESHAP emissions standards to calculate, by extrapolation, the feed rate OPLs.  Due to the 

fact there are dual emissions standards in the HWC NESHAP Final Rule for SVM and 

LVM, an extrapolation must be performed to each emission standard.   

 

The first extrapolation uses the emission standards of 330 and 56 μg/dscm (SVM and LVM 

limits, respectively), the average stack gas flow rate determined during the CPT, and the 

applicable SRE to extrapolate SVM and LVM feed rate limits upward from the levels input 

during testing to the HWC NESHAP emission limits.   

 

The equation is as follows: 

 

SRE) -(1

A x R1
 OPLs Rate Feed LVMor  SVM 

 
 

where: 

 

R1  is the SVM regulatory limit of 330 μg/dscm or the LVM regulatory limit of 

56 μg/dscm; 

A  is the average airflow rate measured by the multi-metals emission sampling 

train during the CPT (corrected to 7% oxygen); and, 

SRE  is the average system removal efficiency of SVM or LVM for the test runs. 

 

The second extrapolation technique uses the emission standards of 7.6x10-4 and 2.1x10-5 

lb/MMBtu FQW input (SVM and LVM limits, respectively) and the applicable SRE.   
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The equation is as follows: 

 

SRE) -(1

R2
 OPLs Rate Feed LVMor  SVM 

 
 

where: 

 

R2  is the SVM regulatory limit of 7.6x10-4 lb/MMBtu FQW input or the LVM 

regulatory limit of 2.1x10-5 lb/MMBtu FQW input; 

SRE  is the average system removal efficiency of SVM or LVM for the test runs. 

 

CPC will perform these extrapolations, which will determine SVM and LVM feed rate 

OPLs with respect to the dual emission standards.  CPC proposes to use both sets of OPLs 

as the limit for the feed rate of SVMs and LVMs.  Further, CPC does not intend to increase 

the current feed rate limits established from the 2012 CPT for SVM or LVM.  CPC will 

voluntarily limit extrapolated feed rate limits to those established during the 2012 CPT on 

a non-kiln specific basis, as specified by Table 6-2.  This approach may lend itself to lower 

limits on Kiln 1 or Kiln 2 if the demonstrated SRE and extrapolation does not meet or 

exceed 2012 levels.  Further, this approach may result in increased SVM feed rate limits 

for Kiln 2 or LVM feed rate limits for Kiln 1 from 2012 set points, but not above the greater 

limit for either kiln. 

 

Table 6-2. SVM and LVM Feed Rate Limits 

2012 Operating Parameter Limit Kiln 1 Kiln 2 

Proposed 

Maximum for 

Either Kiln 

Max. Total SVM Feed rate (lbs/hr) 7,241 1,227 7,241 

Max. Total Thermal SVM Feed rate (lbs/MMBtu) 67.8 12.1 67.8 

Max. Total LVM Feed rate (lbs/hr) 39.1 176.3 176.3 

Max. Total Thermal LVM Feed rate (lbs/MMBtu) 0.075 0.35 0.35 

Max. Pumpable LVM Feed rate (lbs/hr) 39.1 176.3 176.3 

 

6.3 Request to Analyze CKD for Lead to Demonstrate Steady State Operations 

 

CPC requests continued approval to analyze CKD for lead to demonstrate steady state 

operations from the 2012 CPT.  40 CFR §63.1207(g)(1)(iii)(B) states, 

 

“If you own or operate a hazardous waste cement kiln that recycles collected 

particulate matter (i.e., cement kiln dust) into the kiln, you must sample and 

analyze the recycled particulate matter prior to obtaining performance test 

data for levels of selected metals that must be measured during performance 

testing to document that the system has reached steady-state conditions (i.e., 

that metals levels have stabilized).  You must document the rationale for 

selecting metals that are indicative of system equilibrium and include the 

information in the performance test plan under paragraph (f) of this section.  

To determine system equilibrium, you must sample and analyze the 

recycled particulate matter hourly for each selected metal, unless you 



 

CPT Plan 6-6 December 2016 

submit in the performance test plan a justification for reduced sampling and 

analysis and the Administrator approves in writing a reduced sampling and 

analysis frequency.” 

 

With respect to metals equilibrium, different metals have different volatilities.  Lead was 

chosen as a “tracer metal” to show system equilibrium prior to stack gas sampling.  

Through the experience gained conducting past EPA-required tests, lead proved to be an 

appropriate selection for this demonstration.  Most often, the volatile metals are formed as 

“fume particles” entrained on the CKD. 

 

The Technical Implementation Document for EPA’s Boiler and Industrial Furnace 

Regulations stated that “the metal with the longest equilibrium time may be used as an 

equilibrium indicator for other metals”.  Through previous testing at other cement facilities, 

CPC has determined that lead showed the longest equilibrium time.  CPC is requesting that 

lead analysis of the CKD be approved to demonstrate steady-state operations. 

 

6.4 Request to Use Method 23 for D/F Analysis as an Alternate to Method 0023A 

 

CPC requests continued approval to use Method 23 for D/F analysis as an alternate to 

Method 0023A.  EPA has recognized in the HWC NESHAP and the HWC Technical 

Amendment that using Method 23 for D/F analysis as opposed to Method 0023A can be 

appropriate for some facilities.  Specifically, the HWC NESHAP (Final Rule, promulgated 

October 12, 2005) states in §63.1208(b)(1), “You may request approval to use Method 23 

in the performance test plan required under §63.1207(e)(i) and (ii).  In determining whether 

to grant approval to use Method 23, the Administrator may consider factors including 

whether dioxin/furan were detected at levels substantially below the emission standard in 

previous testing, and whether previous Method 0023 analyses detected low levels of 

dioxin/furan in the front half of the sampling train.”  Further, Method 0023A was 

developed for facilities that use activated carbon.  CPC does not use activated carbon. 

 

CPC has experience performing Method 0023A at its Tulsa facility.  An analysis of the 

Method 0023A test results submitted with the facility’s 2013 NOC shows that the 

contribution of front-half detections to the determination of the D/F concentration was less 

than 1% for all runs.  Further, the concentration of D/F in the stack gas measured 0.044 

and 0.0025 ng TEQ/dscm corrected to 7% O2 for Kiln 1 and Kiln 2, respectively, which is 

significantly below the 0.2 ng TEQ/dscm corrected to 7% O2 emission standard.  The 

additional analysis required by Method 0023A does not yield results that justify the 

expense or time when compared with Method 23.  A summary of the 2012 results broken 

down by individual congener is provided in Table 6-3. 

 

The Method 0023A tests for D/F separately analyze the front half, the back half (Tenax 

resin), and the water condensate of the filter from the EPA Method sampling train.  Method 

23 combines the front half of the sampling train with the resin and the condensate, with 

each component extracted at the same time, and with one analysis performed on the extract 

to quantify the D/F concentrations.  
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In analyzing the results of previous Method 0023A testing at Tulsa, it is clear that there is 

an insignificant presence of D/F compounds in the front half analyses.  In almost all cases, 

the front half analyses are “non-detect” for D/F congeners. 

 

Table 6-3. D/F Congener Summary from 2012 CPT 

Congener Units 

Kiln 1 Kiln 2 

Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 

FH BH FH BH FH BH FH BH FH BH FH BH 

2,3,7,8-Tetra CDD pg ND 1520 ND 811 ND ND ND 38 ND 29 ND 50 

1,2,3,7,8-Penta CDD pg ND 2350 ND 1980 ND 1370 ND 52 ND 113 ND 99 

1,2,3,4,7,8-Hexa CDD pg 5 2880 9 2910 3 2350 ND 55 ND 589 ND 104 

1,2,3,6,7,8-Hexa CDD pg 8 6330 22 7340 5 4940 ND 101 ND 726 ND 249 

1,2,3,7,8,9-Hexa CDD pg 6 3640 23 4030 5 2860 ND 67 ND 382 ND 127 

1,2,3,4,6,7,8-Hepta CDD pg 132 45900 389 61300 99 44600 6 642 13 5440 6 1480 

1,2,3,4,6,7,8,9-Octa CDD pg 91 12500 273 19100 98 14700 9 291 14 1710 8 457 

2,3,7,8-Tetra CDF pg 6 29200 10 24400 ND 16900 ND 511 ND 320 ND ND 

1,2,3,7,8-Penta CDF pg ND 3280 ND 2190 ND 1760 ND 111 ND 142 ND 128 

2,3,4,7,8-Penta CDF pg 4 6630 6 4340 ND ND ND ND ND ND ND ND 

1,2,3,4,7,8-Hexa CDF pg 2 2860 6 2840 ND 2010 ND 31 ND 150 ND 57 

1,2,3,6,7,8-Hexa CDF pg 2 1710 3 1280 ND 1090 ND 28 ND 120 ND 44 

2,3,4,6,7,8-Hexa CDF pg ND 1540 5 ND ND ND ND ND ND 112 ND 42 

1,2,3,7,8,9-Hexa CDF pg ND ND ND ND ND ND ND ND ND ND ND ND 

1,2,3,4,6,7,8-Hepta CDF pg 4 869 5 798 ND 607 ND 24 ND 99 ND 39 

1,2,3,4,7,8,9-Hepta CDF pg ND 141 ND 130 ND 138 ND 3 ND 18 ND 5 

1,2,3,4,6,7,8,9-Octa CDF pg ND ND ND ND ND ND ND ND ND ND ND ND 
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6.5 Request to Utilize 2012 CPT Data in Lieu of DRE Testing 

 

As part of the 2012 CPT, DRE testing was performed on both Kiln 1 and 2.  CPC is 

requesting that the data from the 2012 CPT be used to demonstrate DRE in lieu of 

performing additional DRE testing during this CPT.  As specified in 40 CFR 

§63.1206(b)(7)(A), DRE testing need only be performed once provided that the previous 

DRE testing meets the quality assurance objectives and the source has not been modified 

after testing in a manner that could affect its ability to achieve the DRE standard.  CPC has 

not modified either of the kiln systems in a manner that could affect their ability to meet 

the DRE standard since the 2012 CPT.  Additionally, the previous DRE testing met the 

quality assurance objectives outlined in the QAPP submitted with the 2012 CPT.  Table 6-

4 provides a summary of the DRE test results from the 2012 CPT. 

 

Table 6-4. DRE Test Summary 

KILN 
SCENARIO-

RUN 

DRE (%) 

PERC.   1,2 DCB 

1 B-1 99.99987% 99.9992% 

1 B-2 99.99979% 99.9982% 

1 B-3 99.99975% 99.9982% 

Kiln 1 

Minimum 

 99.99975 

2 B-1 99.99973% 99.9991% 

2 B-2 99.99976% 99.9991% 

2 B-3 99.99972% 99.9982% 

Kiln 2 

Minimum 

 99.99972 
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TBD, Oklahoma Department of Environmental Quality 

 

 



 

 

Section No. A.4 

Revision No. 0 

December 2016 

Page 6 of 63 

A.4 PROJECT/TASK ORGANIZATION 

 

This section discusses the approach to management of the quality assurance (QA) aspects of the 

subject test program.  Provisions and procedures that are incorporated in the overall management 

structure to promote implementation of QA procedures and adherence to QA guidelines are 

described herein.   

 

The management structure and organization employed facilitate the development and 

performance of quality assurance/quality control (QA/QC) functions by accurately defining the 

QA/QC direct lines of communication and authority between different levels of project 

management and the QA management structure.  The QA program is designed in a way that 

facilitates interaction between the QA program manager and the project team.  The Quality 

Assurance Coordinator (QAC) interfaces independently with project team members at all levels, 

monitoring data representativeness, accuracy, precision, and completeness.  The QAC is free to 

interact directly with project team members at any time QA considerations in one of these areas 

need to be addressed.   

 

Figure A-1 shows the project organization for the CPT.  The key personnel’s responsibilities are 

discussed in the following subsections.  Resumes for personnel involved in the CPT will be 

provided after the QAPP contractors have been selected (Appendix A).  The project team 

organization and the responsibilities are functional and not exact in nature.  The stack sampling 

and the analytical services will be performed by outside contractors, as will the QA management.  

Before beginning the sampling and analytical work, the contractors will be required to provide 

their own QA management structures and personnel resumes.  Firms and individuals with 

appropriate experience will be chosen for all sampling, testing, and management functions.   
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FIGURE A-1 
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A.4.1 Plant Manager 

 

 The Central Plains Cement Company Plant Manager is responsible for the scheduling, 

operation, and maintenance of the cement kiln and the ancillary equipment necessary for 

executing the CPT. 

 

A.4.2 Project Manager 

 

 The CPT Project Manager is responsible for ensuring that the work is performed in 

accordance with the approved CPT Plan and QAPP.  The Project Manager for the CPT is 

responsible for ensuring the planning, oversight, and review functions associated with the 

various elements of the test program.  He coordinates with the Process Operations 

Coordinator (POC) and the Fuels and Field Sampling Coordinator (FFSC) at the facility.  

In addition, he is directly responsible for the emissions sampling contractor and the 

analytical laboratories.  He is also in direct communication with the QAC and the Field 

Audit Team.  He will direct the final data reduction and report compilation.   

 

A.4.3 Quality Assurance Coordinator 

 

 The QAC will report directly to the Plant Manager with lines of communication to the 

Project Manager, POC, FFSC, and contractors and subcontractors.  The QAC reviews 

and advises on aspects of QA/QC related to the design of the CPT, sampling, and 

analysis.  The responsibilities may include: 

 

 advising the Project Manager and Plant Manager of appropriate operating 

conditions and test procedures to be used for performance of the CPT; 

 reviewing the laboratory analysis program for conformance with the specified 

QA/QC program; 

 recommending corrective actions to the Project Manager and Plant Manager, as 

necessary, to ensure data quality; 

 reviewing the independent QA/QC report prepared to summarize QA/QC 

activities; and, 

 reviewing the overall CPT report in coordination with the Project Manager.   

 

A.4.4 Field Audit Team 

 

The Field Audit Team will consist of at least two individuals on-site during the CPT to 

witness the sampling procedures being performed.  The Field Audit Team will witness 

the overall process operations for the facility, including the process sample collection 

procedures.  The Field Audit Team will also be present on the stack as appropriate to 

observe the critical stack sampling procedures.  The Field Audit Team will coordinate 

with the QAC and the Project Manager to report necessary corrective actions to be taken.  

Following the CPT, the Field Audit Team will be responsible for assisting the QAC with 

the review of the QA/QC report and the Project Manager with preparation of the CPT 

report.   
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A.4.5 Data Validation 

 

Data validation will be performed by an independent subcontractor responsible for 

validating the laboratories’ analytical data prepared for the project.  Following 

assessment of the data quality, the validator will present the data validation to the QAC 

and Field Audit Team.   

 

A.4.6 Process Operations Coordinator 

 

The POC is responsible for coordinating with the Plant Manager and the respective 

operations personnel to ensure that the cement plant is prepared for the CPT.  He will 

monitor conditions during the CPT and communicate with the Project Manager, QAC, 

and/or Field Audit Team, as well as the FFSC.  He will compile data of the plant’s 

operating conditions during the CPT for use in preparing the final report.   

 

A.4.7 Fuels and Field Sampling Coordinator 

 

The FFSC will coordinate with Systech’s site manager to ensure the appropriate fuel 

quality wastes (FQW) are prepared and available for the respective operating conditions 

of the testing.  He will also be responsible for ensuring the field sampling personnel are 

properly trained and performing the appropriate designated tasks.  He will maintain 

communication with the POC, Field Audit Team, and Project Manager.  Specifically, his 

responsibilities may include: 

 

 directing preparation of the process sample tracking records, chain-of-custody 

forms, and field sampling forms; 

 ensuring execution of the sampling protocol for the process-related materials; and, 

 providing facility resources, as necessary, for sample storage and preservation.   

 

A.4.8 Emission Sampling Contractor 

 

The Emissions Sampling Coordinator will be responsible for ensuring the performance of 

the testing procedures.  He will coordinate directly with the Field Audit Team, Project 

Manager, and analytical laboratory.  His responsibilities include: 

 

 collecting the stack gas samples and generating the emissions report; 

 coordinating with the analytical laboratory for the delivery of sample containers 

and the custody paperwork; 

 conducting and documenting the appropriate calibrations and performance testing 

procedures necessary to ensure quality data generation and QA/QC procedures; 

and, 

 ensuring that the stack gas sampling procedures follow the appropriate guidance 

and are within the requirements of the NESHAP regulations. 
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A.4.9 Spiking Contractor 

 

The Spiking Contractor will be responsible for ensuring the performance of the chlorine 

spiking procedures.  He will coordinate directly with the Field Audit Team and Project 

Manager.  His responsibilities include: 

 

 spiking chlorine and generating a spiking report; 

 coordinating with the supplier of chlorine spike materials for the delivery of 

certified analyses of the chlorine; 

 conducting and documenting the appropriate calibrations and performance testing 

procedures necessary to ensure quality data generation and QA/QC procedures; 

and, 

 ensuring that the spiking procedures follow the appropriate guidance and are 

within the requirements of the NESHAP regulations. 

 

A.4.10 Analytical Laboratories 

 

The analytical laboratories selected will be responsible for performing the required 

analyses for the project.  The analytical laboratory project manager will review the 

sampling procedures and coordinate the custody and transportation of the samples being 

collected. 

 

A.4.11 On-Site Sampling Personnel 

 

Field sampling personnel will coordinate directly with the FFSC and have 

communication with the Field Audit Team.  Field sampling personnel will: 

 

 sample process materials; 

 distribute the samples to the proper location for tracking, preservation, or testing; 

and, 

 follow the proper procedures and requirements according to the NESHAP 

regulations and guidance. 

 

A.4.12 CPT/Notification of Compliance (NOC) Report Creation 

 

The CPT/NOC Report will be created by an independent subcontractor responsible for 

gathering all data, preparing appropriate compliance calculations, validating the stack and 

spiking contractor report information, and reviewing all process analytical data prepared 

for the project.  The CPT/NOC Report will be forwarded to the Central Plains Cement 

Company Project Manager for submittal to the regulatory agencies.   
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A.5 BACKGROUND 

 

Tulsa Cement LLC d/b/a Central Plains Cement Company (CPC) operates a cement clinker 

manufacturing facility in Tulsa, Oklahoma.  In accordance with the National Emission Standards 

for Hazardous Air Pollutants from Hazardous Waste Combustors (40 CFR Part 63, Subpart EEE) 

requirements, CPC will conduct a CPT to demonstrate compliance with the emissions standards 

and operating limits.  This QAPP presents the policies, objectives, organization, functional 

activities, and QA/QC activities designed to achieve the data quality goals of the specific project.  

Where possible, existing QA/QC guidelines, policies, programs, and other specific terms are 

incorporated into this QAPP. 

 

The Tulsa plant is capable of burning a variety of fuels to generate the necessary process heat 

(including, fossil fuels, landfill gas, alternative non-hazardous waste fuels, and hazardous waste 

fuels).  As such, the kilns’ emissions are regulated under the final Hazardous Waste Combustor 

(HWC) Maximum Achievable Control Technology (NESHAP) (40 CFR Part 63, Subpart EEE, 

also known as Subpart EEE or HWC NESHAP), applicable state standards, and the facility Title 

V operating permit.   

 

The overall measurement objective is to determine the effectiveness of the treatment system in 

treating the waste fuel materials and to establish limits for regulated parameters.  Representative 

sampling and analysis of the inputs to and the outputs from the cement kiln system will provide 

the analytical data necessary to achieve the performance and emissions goals of the CPT.   

 

This test is being conducted by and for CPC for regulatory compliance purposes.  The results of 

the testing will forwarded to the Oklahoma Department of Environmental Quality (ODEQ) to 

demonstrate compliance with the applicable NESHAP regulations. 
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A.6 PROJECT/TASK DESCRIPTION 

 

The CPT has been designed to include testing to establish operating limits for emissions 

parameters required under the final HWC NESHAP rules.  Emissions testing will be performed 

for dioxins/furans (D/F), semi-volatile metals (SVM) (lead and cadmium), low volatile metals 

(LVM) (arsenic, beryllium, and chromium), hydrochloric acid/chlorine (HCl/Cl2), and particulate 

matter (PM) for each kiln.  Data will be obtained under the extreme range of operating 

conditions to establish permit limits and to establish corresponding operating parameter limits 

(OPLs) for subsequent operations.  The OPLs for each test run will be held at conditions 

representative of the extreme range of normal operating conditions to achieve these objectives.  

Process control decisions will be made during testing in order to optimize test parameters while 

maintaining clinker quality and good combustion practices.   

 

The test will consist of three replicate stack test runs per kiln to demonstrate compliance with the 

HWC NESHAP rules.  Each run will last approximately 3 to 4 hours.  Testing is expected to be 

completed in two days; although, based upon kiln operations, additional days may be necessary.  

During each stack test, process samples from various locations will be gathered for analysis to be 

used for compliance demonstration purposes.   

 

After completion of the test, all process data will be gathered from the facility and forwarded by 

the CPC Project Manager to the CPT/NOC Report Contractor.  A stack test report will be created 

by the Emission Sampling Contractor and forwarded to the CPT/NOC Report Contractor.  

Similarly, a report by the Spiking Contractor will be forwarded to the CPT/NOC Report 

Contractor.  The CPT/NOC Report Contractor will prepare a CPT and NOC based upon all of 

the information gathered to demonstrate compliance with the HWC NESHAP.  This CPT/NOC 

Report will be forwarded to the CPC Project Manager for submittal to the regulatory agencies. 
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A.7 QUALITY OBJECTIVES AND CRITERIA 

 

Numerical QA/QC objectives for accuracy and precision of the sampling system calibration, 

sample preparation, chain-of-custody, and analysis procedures can be established based on 

previous experience in applying comparable procedures to a variety of complex sample matrices. 

 

The QA/QC objectives for analytical accuracy and precision for the sampling and analysis 

program are consistent with general laboratory practices.  A copy of the laboratory QA/QC 

manual is provided in Appendix B.  The acceptance criteria for the various chemical 

determinations in liquid and solid waste media are included in EPA’s “Test Methods for 

Evaluating Solid Wastes: Physical/Chemical Methods; SW-846, 3rd Edition.”  QA objectives for 

the stack-gas sampling methodology are included in the “Quality Assurance Handbook for Air 

Pollution Measurement System; Volume III; Stationary Source Specific Methods, EPA 600/4-

77-027b.”  The SW-846 and the New Source Performance Standards (NSPS) methodologies and 

QA criteria for the laboratory accuracy, precision, blank contamination, calibration procedures, 

and equipment acceptance constitute the data quality objectives (DQOs) for the CPT.  Several 

other publications, such as “Hazardous Waste Incineration Measurement Guidance Manual, 

EPA/625/6-89/021 (NTIS PB90-182759)”; “Handbook on Quality Assurance/Quality Control 

(QA/QC) Procedures for Hazardous Waste Incineration, EPA/625/6-89/023”; “Sampling and 

Analysis Methods for Hazardous Waste Combustion, EPA/600/8-81/002 (NTIS PB84-155845)”; 

and “Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-91-100 (NTIS 

PB91-120006),” will be used to assist in defining and achieving the DQOs.   

 

The following parameters characterize the data quality: accuracy, precision, completeness, 

representativeness, and comparability.  Target numeric DQOs will be established only for 

accuracy, precision, and completeness.  Representativeness is achieved by implementing a 

scientific design for the sampling.  Comparability, however, is a discretionary evaluation and 

cannot be measured quantitatively within a set of data.   

 

The accuracy, precision, and completeness evaluations will encompass sampling as well as 

laboratory data.  Accuracy will be determined by spiking a blank matrix, for example, XAD-2 

sorbent, with a known quantity of selected target compounds and measuring their recovery.  

Accuracy will also be measured along with precision through the use of a matrix spike (MS) and 

matrix spike duplicate (MSD).  The laboratory utilizes MSs and MSDs to assess precision.  An 

MS and MSD will be analyzed for every batch of 20 or fewer samples.  Analytical precision is 

expressed as a percentage of the difference between the results of the two spike samples for a 

given analyte.  The recoveries determined with the MS and MSD are also a measurement of 

accuracy.   

 

Table A-1 outlines the requirements for accuracy, precision, and completeness among the 

process samples.  Table A-1 will be confirmed by the representative analytical testing laboratory 

once selected.  Table A-2 outlines the requirements for stack gas samples, including container 

descriptions. 
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TABLE A-1 

 

PRECISION, ACCURACY, AND COMPLETENESS 

OBJECTIVES FOR PROCESS SAMPLES 

 

Parameter 

Accuracy 

(%) 

Precision 

(RPD) 

Completeness 

(%) 

All Metals 80-120 20 90 

Total Chloride 90-110 <10 90 

Percent Moisture 90-110 <10 90 

Dioxin and Furans 

     Tetra-Hepta 40-135 <50 90 

     Octa 25-135 <50 90 

Heat Content 90-110 <10 90 

Ash 90-110 <10 90 

Specific Gravity 90-110 <10 90 
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TABLE A-2 

 
QUALITY ASSURANCE AND QUALITY CONTROL OBJECTIVES 

FOR STACK SAMPLING 
 

Parameter 

Sampling 

Method Train Component 

Container 

Size Container Description Preservation 

Maximum Holding 

Time Precisiona,b Accuracyc, d, f Completeness 

Particulate Method 5  Nozzle, probe, and filter 

housing particulate and acetone 

rinse 

250 mL Amber glass with Teflon 

lid liner 

NA NA ±0.5 mg on 

consecutive 

weighings 

NA 75% 

Particulate filter petri dish polyethylene NA NA 

Dioxins/ 

Furans 

Method 23 Sample train solvent rinse 

(acetone and methylene 

chloride), particulate matter, 

and particulate filter 

500 mL Amber glass with Teflon 

lid liner 
Cool, 4C 30 days to extraction 

45 days to analysis 

< 25% RPDe tetra-hepta:  

40 - 135%R 

75% 

  Sample train toluene rinse 250 mL Amber glass with Teflon 

lid liner 
Cool, 4C 30 days to extraction 

45 days to analysis 

 octa: 

70 - 130%R 

 

  XAD Adsorbent  None Prepacked adsorbent 

module sealed with 

Teflon tape 

Cool, 4C 30 days to extraction 

45 days to analysis 

   

  Condensate and impinger 

contents 

2.5 L Amber glass with Teflon 

lid liner 
Cool, 4C 30 days to extraction 

45 days to analysis 

   

HCl/Cl2 Method 26A Knockout and sulfuric acid 

impinger contents and DI water 

rinses 

2.5 L Amber glass with Teflon 

lid liner 

N/A 30 days from 

sampling to analysis 

< 10% RP 75% - 125% 

R 

75% 

  Sodium hydroxide impinger 

contents and DI water rinses 

500 mL Amber glass with Teflon 

lid liner 

N/A 30 days from 

sampling to analysis 

   

Metals Multi-Metals 

Train 

(Method 29) 

Nozzle, probe, and filter 

housing particulate and 0.1 N 

nitric acid rinse 

250 mL Amber glass with Teflon 

lid liner 

Acidify to pH 

of 2 with 

HNO3 

180 days after 

digestion* 

< 10% RP 70% - 130% 

R 

100% 

  Particulate filter petri dish Polyethylene NA NA    

  Knockout and nitric 

acid/hydrogen peroxide 

impinger contents and 0.1 N 

nitric acid rinse 

2.5 L Amber glass with Teflon 

lid liner 

Acidify to pH 

of 2 with 

HNO3 (except 

for Hg) 

180 days after 

digestion* 

   

  Empty impinger contents and 

0.1 N nitric acid rinse 

250 mL Amber glass with Teflon 

lid liner 

None 180 days after 

digestion* 

   

aPrecision on stack samples to be demonstrated by duplicate analysis of each sample, except where noted. 

bPrecision calculated as range percent (RP) where RP = 
Xavg

XX

.

21
 x 100 

cAccuracy calculated by spike recovery (R) where R = 
s

usss

Q

QQ 
 x 100 

 Qss = mass in spiked sample 
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 Qus = mass in unspiked sample 

 Qs = mass of spike 

dAccuracy calculated by analysis of reference material (A) where A = 
ionconcentratknown

sampleofionconcentrat

  

 
 x 100 

ePrecision demonstrated by relative percent difference of duplicate analysis. 
fAccuracy demonstrated by recovery of internal standards. 
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A.7.1 Accuracy 

 
For D/F, metals, organics, HCl/Cl2, and process samples, accuracy will be determined by 
spike recovery through matrix spikes and or surrogate recoveries.  EPA audit samples 
will also be analyzed to determine accuracy (if supplied and/or commercially available). 

 
A.7.2 Precision 

 
Precision is a measure of whether laboratory analyses can be reproduced.  To determine 
laboratory precision duplicate analyses will be performed on samples from at least one 
run where the method allows for duplicate analysis. 
 
Field replicate samples, which are samples taken simultaneously at the same sampling 
location, are commonly used to assess sampling and analytical precision.  The stack-gas 
sampling and analysis methodologies do not allow the sample to be split into replicates.  
However, multiple test runs will be conducted at each of the operating conditions, thus 
allowing for collection of replicate data.  Results from the multiple test runs will be 
compared to assess sampling precision.   

 
A.7.3 Completeness 

 
A minimum of three sampling runs that meet applicable QA/QC acceptance criteria are 
required to meet project objectives.  For parameters such as PM, where a single sample is 
taken during each sampling run, it is preferred that a minimum of three samples be taken 
to meet method performance and QA/QC acceptance criteria.  

 
If a sample analysis meets method performance and QA/QC acceptance criteria, the data 
for that analysis will be used if other analysis fractions for that sample are outside the 
acceptance limits.  For example, if the metal analysis for a sampling run is acceptable, the 
data will be used even if the PM data for that sampling run did not meet the established 
QA/QC requirements.  Each analysis will be evaluated separately according to the 
method performance and QA/QC acceptance criteria for that method. 

 
To assess data quality, respective laboratory managers and the data validator will review 
the data that meet method performance and QA/QC acceptance criteria.  The review will 
evaluate variability of the data set and implications of that variability in achieving project 
objectives.  All sampling runs that meet sampling acceptance criteria will be reported.  
All analytical data that meet applicable QA/QC acceptance criteria will be used to 
support the project decision-making process.  If at least three sets of analytical results that 
meet QA/QC acceptance criteria are not obtained, additional sampling and analysis may 
be required to meet overall objectives.   

 
A.7.4 Representativeness 

 
Using standard sampling techniques and methods of analysis will help to provide data 
that are representative of actual conditions.  The following factors, which are used to 
ensure collection of a representative sample, are addressed elsewhere in the QAPP: stack 
sampling sites, process cycles and monitoring, sampling frequency, sample preservation, 
sampling procedures and equipment, and standardized analytical procedures.   
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A.8 SPECIAL TRAINING/CERTIFICATION 

 

All personnel involved with this test will be required to have site-specific safety training.  This 

training will be conducted by CPC personnel and will be documented in the CPC safety files.  In 

addition, each individual is required to have the appropriate certifications required by the Mine 

Safety and Health Administration, including annual refresher training.  Documentation of these 

records will be also be maintained by CPC. 

 

The Emission Sampling Contractor will be responsible for providing appropriate training in stack 

sampling methods required by this project.  The records of the training will be kept by the 

Emission Sampling Contractor. 

 

The CPC facility is required to have certified operators of the cement kiln per the requirements 

of 40 CFR 1206(c)(6)(iv).  The records of each operator trained are kept at the CPC facility. 
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A.9 DOCUMENTS AND RECORDS 

 

The CPC Project Manager will be responsible for assuring that the most recent version of the 

CPT Plan and QAPP are distributed to those listed in Section A.3.  Each copy will be forwarded 

originally as both a paper and electronic version.  As each change to this document is made, the 

version number shown on each page will be updated (revision number will increase by one per 

change).  The original copy of the CPT Plan and QAPP will be retained by the CPC Project 

Manager or his designate.  The original version shall be maintained in Microsoft Word® 

electronic format.  All copies forwarded electronically will be converted to Adobe Acrobat 

PDF® before being transmitted.  A separate record will be maintained of the distribution dates of 

each revision. 

 

The information and records that will be contained in reports generated by the stack test and 

spiking companies include the following: 

 

Description of Sampling and Analysis Procedures 

  Process Sampling Procedures 

  Stack Sampling Procedures 

  Sample Handling and Analysis Procedures 

Sample Calculations 

Field Sampling Data 

  Field Data 

   Emissions of Concern (e.g., Metals, D/F, etc.) 

   O2 and CO2 Field Analysis 

   Process Sample Data 

  Calibrations 

   Pre-test 

   Post-test 

  Sample Traceability Records 

   Data from Each Analytical Laboratory Including: 

    Chain of Custody Sheets 

Case Narratives 

    QC and Calibration Records 

Raw Data 

Run Logs 

Mass Spectra 

Quantitation Reports 

Manual Integration and Chromatograms for Samples, Tunes, 

Calibrations, and QC Samples 

Sample Preparation Logs 

Method Blank Results Summary 

Sample Spike Recovery 

Duplicate Sample Results 

Laboratory Control Sample 

Documentation of All Non-conformances and the Actions Taken 

Analytical Results 

  Stack Emissions 

  Process Samples 
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All of the above will be generated in hard copy and electronic form.  Electronic copies of the 

reports, including raw and QC data, will be provided in Adobe Acrobat®. 

 

In addition to the above, copies of QA/QC field logs will be incorporated into the CPT/NOC 

Report as hard copy and in electronic form.  Copies of all pre-test equipment calibrations will 

also be included in the report (hard copy and electronic) as required to demonstrate compliance 

with continuous monitoring system (CMS) performance evaluations. 

 

Process data (e.g., rates of inputs into the kiln, process temperatures, etc.) will be provided in 

electronic form only.  This data will be included in the CPT/NOC Report on a data disk and will 

be in Microsoft Excel® format.  Any associated calculation data (averaging calculations) will 

also be provided in electronic form only and included on a data disk. 

 

Copies of the CPT/NOC Report will be submitted after the testing has been completed and all 

data has been received and reviewed.  Results reported will include, but will not be limited to, 

emission rates and concentrations of particulates and gaseous pollutants, process sample 

determinations, and any liquid stream constituent determinations.  The report will also include a 

list of all personnel present during testing, summary of results, example calculations, 

descriptions or references of test procedures used, a description of the source and its operation 

during testing, test locations, example calculations, raw field data, references to test methods 

used during the test series, and equipment calibrations. 

 

The outline of the CPT/NOC Report will include the following information, at a minimum: 

 

 Table of Contents 

 List of Tables 

 List of Attachments 

 Abbreviations, Acronyms, and Terms 

 Summary of Test Results 

 Introduction 

 Sampling, Analysis, and Monitoring Methods 

 Regulatory Compliance Determination and Operating Parameter Limits 

 Continuous Monitoring System Performance Evaluation 

 Automatic Waste Feed Cutoffs 

 Quality Assurance and Quality Control Documentation 

 Area versus Major Source Determination 

 Hazardous Waste Residence Time 

 Other Compliance Documentation 

 Listing of attachments including: 

- Comprehensive Performance Test Plan and Quality Assurance Project Plan 

- Regulatory Agency Correspondence 

- Continuous Monitoring System Initial Performance Evaluations 

- Pretest Calibrations 

- Compliance Calculations and Process Monitoring Data 

- Contractor Statement of Qualifications 

- Test Report Data CD 

- Process Stream Analytical Data 
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- Spiking Report 

- Stack Emission Test Report 

- QA/QC Field Notes 

 

CPT results, raw data sheets, and determinations of OPLs will be provided as they become 

available and will be displayed in the above format as part of the facility’s CPT/NOC Report.  

After the testing, documentation will be provided including, but not limited to: 

 

 a statement that the CPT has been conducted in accordance with the approved CPT 

Plan; 

 a quantitative analysis of the levels of metals, and chlorine/chloride in the feed 

streams (hazardous waste, other fuels, spiked feeds); 

 a quantitative analysis of the stack gas for the concentration and mass emissions of 

D/F;   

 a quantitative analysis of the stack gas for the concentrations and mass emissions of 

PM; 

 a quantitative analysis of stack gas for the concentration and mass emissions of SVM 

and LVM metals; 

 computations showing conformance with the applicable emissions performance 

standards; 

 a quantitative analysis of dry kiln feed rate; 

 a quantitative analysis of cement kiln dust (CKD) and products; 

 records of continuous monitoring results of CO and O2 concentrations in the stack 

gas; 

 maximum waste feed rate for pumpable and total wastes; 

 maximum gas temperature at the inlet to the air pollution control device; and, 

 other process monitoring data. 

 

The CPT results will be submitted to ODEQ within the HWC NESHAP required timeframes.   

 

Copies of all records and reports required to demonstrate compliance with the HWC NESHAP 

requirements will be kept at the CPC facility for a minimum of 5 years after submittal of the 

CPT/NOC Report. 
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B.1 SAMPLING PROCESS DESIGN 

 

Sampling and analysis during the CPT will be performed during one test scenario for each kiln 

system to determine the following: 

 

 SVM and LVM metals emissions;  

 HCl/Cl2 emissions;  

 PM emissions; and 

 D/F emissions.  

 

Pertinent OPLs will be established for all parameters during the CPT as shown in Table B-1.   

 

TABLE B-1 

 

CPT TEST OBJECTIVE OVERVIEW 

Activity Test Scenario 

Tests  

Particulate Matter   

Metals  

Dioxins and Furans  

Hydrogen Chloride/Chlorine  

Operating Parameter Limits  

Minimum Combustion Zone Temperature  + 

CO Demonstration  

Maximum FQW Feed Rate + 

Maximum Production Rate or Flue Gas Flow Rate + 

Maximum Feedrate of Semi-Volatile and Low Volatile Metals S 

Maximum Feedrate of Total Chlorine/Chloride S 

Maximum Baghouse Inlet Temperature S 

S –Operating limitations will be demonstrated where designated. 

 - Emissions testing will be performed as noted.  Operating conditions not being established during the 

respective scenario will be minimized or maximized as close as practical to demonstrated values during the 

respective scenario. 

+ - Compliance with the DRE standard requires the establishment of these OPLs as denoted.  CPC is requesting 

to use data from the 2012 CPT to demonstrate compliance with the DRE standard (See Section 6.5.).  

Because DRE testing will not be performed, parameters that are required to be established under only the 

DRE standard will not be re-established (i.e. minimum combustion zone temperature).  Parameters that are 

required to be established by more than one emission parameter will not be re-established above (for 

maximums) or below (for minimums) their current numeric set point such that compliance with the DRE 

standard could be affected.  This is limited to maximum FQW feedrate and maximum production rate. 

 

The CPT will be conducted to demonstrate compliance with the D/F, PM, metals, and HCl/Cl2 

emissions standards.  During testing, OPLs will be established to track ongoing compliance. 

 

Conditions conducive to D/F formation and emission will be maximized by operating the kiln 

system at a maximum baghouse inlet temperature target range of approximately 400F - 500F.  

Based on previous research, and as documented in the HWC NESHAP rule, D/F emissions are 

likely to be maximized when the gas inlet temperatures to the baghouse are maximized.  The kiln 
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will be operated in a manner to maintain the highest temperature at the inlet to the baghouse that 

is anticipated to demonstrate compliance with the HWC NESHAP standard.   

The kiln will be operated at steady-state conditions with respect to PM emissions during the 

CPT, in accordance with 40 CFR 63.1207(g)(1)(iii).  Parameters that ensure steady state include 

the kiln operating at maximum production rate and quality cement clinker being produced.  The 

cleaning cycle of the baghouse will also be maintained at its normal, or more frequent, cleaning 

cycle during testing, in accordance with 40 CFR 63.1207(g)(1)(i)(C).   

 

Metals testing including SVMs and LVMs will be performed.  CPC is proposing to extrapolate 

total feedstream feedrate limits for SVMs and LVMs.  During testing, process and stack gas 

samples will be collected to verify the quantity of metals and chlorine in each stream and to 

demonstrate compliance with the HWC NESHAP emission standards.   

 

Process samples will also be analyzed for physical properties necessary to perform flow and 

regulatory limit calculations (see Table B-4).  These may include: 

 

Specific Gravity 

Percent Moisture 

Heat Content 

Ash Content 

Viscosity 

Specific Gravity 

pH 

 

CKD will also be analyzed for total lead during preconditioning, Toxic Characteristic Leaching 

Potential (TCLP) metals and D/F for compliance with 40 CFR 266.112 requirements.   

 

Stack sampling frequencies are shown on Table B-2: 
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 TABLE B-2 

 

STACK SAMPLING FREQUENCY 

Date and  Stack Sampling Activity in Each Port (Main Stack – Kiln 1) Process Sampling 

Time Activity Port A Port B Port C Port D Activity 

Day 1       

10:00 am Arrive at facility - set up stack sampling and 

spiking equipment, 

     

Day 2 KILN 1 – PM, SVM/LVM, D/F, HCl/Cl2 

04:00 Collect pre-test CKD samples hourly     CKD 

06:30 Stack team arrive on site      

07:00 Pretest preparation –  

Begin spiking to establish chlorine 

equilibrium. 

Pre-Run 1 Preparation (leak checks, preparation of process sampling areas) 

08:00 Start Run 1** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

08:50 (9:00) Port change (resume run)  M5/M26A Method 29  Method 23 

09:50 (10:00) Port change (resume run) Method 23  M5/M26A Method 29  

10:50 (11:00) Port change (resume run) Method 29  Method 23  M5/M26A 

12:00 End Run 1* Post Run 1 Leak Checks and Pre-Run 2 Preparation 

13:00 Start Run 2** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

13:50 (14:00) Port change (resume run)  M5/M26A Method 29  Method 23 

14:50 (15:00) Port change (resume run) Method 23  M5/M26A Method 29  

15:50 (16:00) Port change (resume run) Method 29  Method 23  M5/M26A 

17:00 End Run 2* Post Run 2 Leak Checks and Pre-Run 3 Preparation 

18:00 Start Run 3** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

18:50 (19:00) Port change (resume run)  M5/M26A Method 29  Method 23 

19:50 (20:00) Port change (resume run) Method 23  M5/M26A Method 29  

20:50 (21:00) Port change (resume run) Method 29  Method 23  M5/M26A 

22:00 End Run 3* Post Run 3 Leak Checks 
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 TABLE B-2 

 

STACK SAMPLING FREQUENCY (CONTINUED) 

Date and  Stack Sampling Activity in Each Port (Main Stack – Kiln 2) Process Sampling 

Time Activity Port A Port B Port C Port D Activity 

Day 2 KILN 1 – PM, SVM/LVM, D/F, HCl/Cl2 

04:00 Collect pre-test CKD samples hourly     CKD 

06:30 Stack team arrive on site      

07:00 Pretest preparation –  

Begin spiking to establish chlorine 

equilibrium. 

Pre-Run 1 Preparation (leak checks, preparation of process sampling areas) 

08:00 Start Run 1** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

08:50 (9:00) Port change (resume run)  M5/M26A Method 29  Method 23 

09:50 (10:00) Port change (resume run) Method 23  M5/M26A Method 29  

10:50 (11:00) Port change (resume run) Method 29  Method 23  M5/M26A 

12:00 End Run 1* Post Run 1 Leak Checks and Pre-Run 2 Preparation 

13:00 Start Run 2** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

13:50 (14:00) Port change (resume run)  M5/M26A Method 29  Method 23 

14:50 (15:00) Port change (resume run) Method 23  M5/M26A Method 29  

15:50 (16:00) Port change (resume run) Method 29  Method 23  M5/M26A 

17:00 End Run 2* Post Run 2 Leak Checks and Pre-Run 3 Preparation 

18:00 Start Run 3** M5/M26A Method 29  Method 23  Kiln feed, LSI, coal, 

alternative non-hazardous 

waste fuel, FQW, CKD, & 

clinker 

18:50 (19:00) Port change (resume run)  M5/M26A Method 29  Method 23 

19:50 (20:00) Port change (resume run) Method 23  M5/M26A Method 29  

20:50 (21:00) Port change (resume run) Method 29  Method 23  M5/M26A 

22:00 End Run 3* Post Run 3 Leak Checks 

*  Extra time needed for port changes.  Ten (10) minutes per port change is assumed, which includes pre- and post-move leak checks. 

Note:  Process water will be sampled at the start of the first test only. 
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Process sampling locations and frequencies are as follows: 

 

Kiln Feed (solid) - The kiln feed will be sampled from the kiln feed weigh system.  The 

sampling for this location will start at the beginning of the first stack test run and 

continue hourly throughout each stack test.   

 

Limestone Injection (LSI) (solid) - The LSI feed will be sampled from the LSI feed 

weigh system.  The sampling for this location will start at the beginning of the first stack 

test run and continue hourly throughout each stack test.   

 

Fossil Fuels (solid) - The fossil fuels (kiln coal/coke feed) will be sampled where the 

conveyor belt drops coal/coke into the pulverizer.  The sampling for this location will 

start at the beginning of the first stack test run and continue hourly throughout each stack 

test.   

 

Fuel Quality Waste (liquid) - The FQW is sampled from outlet of the FQW feed pump.  

The sampling for this location will start at the beginning of the first stack test run and 

continue hourly throughout each stack test.   

 

Cement Kiln Dust (Wasted) (solid) - The wasted CKD will be sampled from the point 

where it exits the kiln system.  The sampling for this location will start at the beginning 

of the first stack test run and continue hourly throughout each stack test.   

 

Clinker (solid) - Clinker will be collected at the clinker cooler discharge to the clinker 

breaker.  Sampling for this location will start at the beginning of the first stack test run 

and continue hourly throughout each stack test.   

 

Alternative Non-Hazardous Waste Fuels (solid) - If available at the time of the test, 

alternative non-hazardous waste fuels (i.e. TDF, other solid non-hazardous waste fuels) 

may be utilized.  A grab sample of the alternative non-hazardous waste fuels will be 

taken from the feed system once per test run.   

 

Water Spray (liquid) - Water will be sampled from a sample port in the process water 

supply line.  A single grab sample will be taken at the start of the test only. 
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B.2 SAMPLING METHODS 

 

Process samples will be collected for the kiln feed, LSI, coal/coke, FQW, alternative non-

hazardous waste fuels, CKD, and clinker.  In addition, Appendix C provides example sampling 

instructions and sample data sheets.  Stack sample holding times are shown on Table A-2.  

Process sample holding times are shown on Table B-4.   

 

Sample preservation requirements for stack samples are included on Table A-2.  All process 

samples will be kept in sealed containers (see Table B-4 for sample size and preservation 

requirements) and kept in coolers prior to transport for analysis.  Note that FQW samples will be 

kept in a separate cooler(s) from the other process samples. 

 

The following describes the sampling of process locations.  Note that an area near the kiln 

control room will be used as a central location for gathering all process samples.  Any 

compositing of samples will be accomplished by the analytical laboratory.  After each process 

sample is gathered, a chain-of-custody log will be completed and each sample jar will be sealed.  

Each container will be labeled with the sample location and date and time of sampling, as well as 

the initials of the sampler.  A sample log will be kept of all process samples. 

 

B.2.1 Kiln Feed  

 

A grab sample will be collected from the feed system with a stainless steel cup.  A 

composite sample representing each test run will be prepared at the laboratory, 

thoroughly mixed, and split into two sets of sample containers.  One sample will be 

analyzed; the other will be held for secondary analysis. 

 

B.2.2 LSI Feed  

 

A grab sample will be collected from the feed system with a stainless steel cup.  A 

composite sample representing each test run will be prepared at the laboratory, 

thoroughly mixed, and split into two sets of sample containers.  One sample will be 

analyzed; the other will be held for secondary analysis. 

 

B.2.3 Fossil Fuels 

 

A grab sample of coal/coke will be obtained with a stainless steel scoop.  A composite 

sample representing each test run will be prepared at the laboratory, thoroughly mixed, 

and split into two sets of sample containers.  One sample will be analyzed; the other will 

be held for secondary analysis. 

 

B.2.4 Liquid Fuel Quality Waste 

 

A set of grab samples will be collected into a glass container on an hourly basis during 

each test run.  A composite sample representing each test run will be prepared at the 

laboratory, thoroughly mixed, and split into two sets of sample containers.  One sample 

will be analyzed; the other will be held for secondary analysis.  
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B.2.5 Cement Kiln Dust (Wasted) 

 

A grab sample will be collected hourly during each test run with a stainless steel 

sampling cup.  A composite sample representing each test run will be prepared at the 

laboratory, thoroughly mixed, and split into two sets of sample containers.  One sample 

will be analyzed; the other will be held for secondary analysis.   

 

B.2.6 Clinker 

 

A grab sample will be collected hourly during each test run with a stainless steel scoop or 

sampling cup.  A composite sample representing each test run will be prepared at the 

laboratory, thoroughly mixed, and split into two sets of sample containers.  One set will 

be analyzed; the other will be held for secondary analysis. 

 

B.2.7 Alternative Non-Hazardous Waste Fuels 

 

If alternative non-hazardous waste fuels are used during the test, a grab sample of the 

alternative non-hazardous waste fuels will be taken from the feed system via a stainless 

steel scoop or similar sampler once per test run.  These samples will be split into two sets 

of sample containers.  One set will be analyzed; the other will be held for secondary 

analysis.  The use of non-hazardous waste fuels during the CPT will only be if necessary 

to maintain stability.   

 

B.2.8 Water Spray 

 

A grab sample of water that supplies the water spray system will be taken from a sample 

port in the plant water supply system.  One sample will be taken at the start of the test.  

The sample will be split into two samples.  One sample will be analyzed; the other will be 

held for secondary analysis.   

 

Stack sampling methods are summarized below. 

 

B.2.9 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 Emissions Contractor shall be 

responsible for making this determination.  The sample location will be inspected to 

ensure EPA Method 1 criteria are met.  A cyclonic flow check will be performed before 

the start of testing.  All points will be more than 1.0 inch from the stack wall. 

 

B.2.10 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 geometric specifications outlined in EPA Method 2.  

Accordingly, each has been assigned a coefficient of 0.84.  Differential pressures will be 

measured with Magnehelic gauges of appropriate range or with fluid manometers.  
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Effluent gas temperatures will be measured with chromel-alumel thermocouples 

equipped with hand-held digital readouts. 

 

B.2.11 Flue Gas Composition and Molecular Weight – EPA Method 3A  

 

EPA Method 3A will be used to determine the oxygen (O2) concentrations in the flue gas 

stream and at a mid-kiln sampling location.  Concentration measurements will be made 

using instrumentation and test procedures that conform to the requirements of EPA 

Method 3A.  An extractive sampling system will provide a continuous, conditioned 

sample (i.e., free of water vapor and particulate matter) to the analyzers.  

B.2.12 Flue Gas Moisture Content – EPA Method 4 

 

The flue gas moisture content will be determined in conjunction with each EPA Method 5 

or 5I type train and according to the sampling and analytical procedures outlined in EPA 

Method 4.  The impingers will be connected in series and will contain reagents as 

described in EPA Method 4.  The impingers will be contained in an ice bath in order to 

assure condensation of the moisture in the flue gas stream.  Any moisture not condensed 

in the first three impingers is captured in the silica gel impinger; therefore, all moisture 

can be weighed and entered into moisture content calculations. 

 

B.2.13 Particulate Matter – EPA Method 5 

 

EPA Method 5 (or 5I or Method 29), as described in 40 CFR Part 60, Attachment A, will 

be used to sample particulate matter.  The moisture content for all Method 5 type 

sampling procedures will be determined for moisture determination and as a QA check of 

the sample train integrity.  Sample time will be a minimum of 2 hours, and the anticipated 

sample volume is 40 cubic feet for each run. 

 

B.2.14 Hydrogen Chloride and Chlorine Gas – Method 26A 

 

The sampling and analytical procedures outlined in Method 26A provided in Attachment 

A of 40 CFR 60 will be used to determine combined hydrogen chloride (HCl) and 

chlorine gas (Cl2) emission.  The sampling train impinger system will contain 100 mL of 

0.1N sulfuric acid in each of the first two impingers, 100 mL of 0.1N sodium hydroxide 

in the third and fourth impingers, and a known amount of silica gel in the fifth impinger.  

A knockout impinger may be necessary depending on source conditions.  The nozzle and 

probe liner will be constructed of borosilicate glass or quartz.  The filter holder will be 

constructed of borosilicate glass or quartz with a Teflon filter support and a sealing 

gasket.  A quartz-fiber or Teflon mat filter will be used.  Nozzles, probe liners, and filter 

holders will be rinsed thoroughly prior to testing.  This sampling train may be combined 

with the Method 5 train. 

 

The sulfuric acid and sodium hydroxide solutions will be analyzed using ion 

chromatography techniques for HCl.  EPA audit samples will also be analyzed in the 

same manner as the field samples for quality assurance.   
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B.2.15 Trace Metals – Multiple-Metal Sampling Train – Method 29 

 

EPA multiple-metal sampling train (MMST) will be used to collect arsenic, beryllium, 

cadmium, chromium, lead, and mercury pursuant to Method 29 described in Attachment 

A of 40 CFR 60.  This train is operated in the same manner as a regular EPA Method 5 

sampling train.  Pretest preparations, preliminary determinations, and leak check 

procedures will be those outlined in EPA Method 5 (40 CFR Part 266 Appendix IX).  

The average sampling rate for each run will be within ±10% of 100% isokinetic 

conditions.  Each test run will be a minimum of 2 hours in duration and will sample a 

minimum of 60 dry standard cubic feet.  Borosilicate glass or quartz probe liners and 

nozzles will be used to avoid possible contamination. 

 

Duplicate analyses will be performed on 10% of all MMST samples.  In addition, a 

MMST field, reagent, and filter blank will be collected.  Reagent and filter blanks will 

not be analyzed unless high field blank values are found.  Spikes will be added to 

determine metals recovery efficiencies.  EPA audit samples will also be analyzed in the 

same manner as the field samples for quality assurance. 

 

B.2.16 Polychlorinated Dibenzo-p-Dioxins/Polychlorinated Dibenzofurans – EPA 

Method 23 

 

EPA Method 23 will be used to sample emissions of the polychlorinated dibenzo-p-

dioxins/polychlorinated dibenzo-furans (PCDD/PCDF).  The sampling train includes a 

cartridge of XAD-2 resin to capture hydrocarbons that pass through the particulate 

filter.  The sample gas will be cooled by a water-cooled condenser prior to encountering 

the XAD-2 cartridge.  The following sections describe each component in the sampling 

train.   

 

Sampling Train Description   

 

Flue gas will be pulled from the stack through a stainless steel nozzle and a borosilicate 

glass probe.  Particulate matter will be removed from the gas stream by means of a glass 

fiber filter (EPM2000) housed in a glass filter holder maintained at 248F ±25F.  The 

sample gas will pass through a water-cooled condenser and into the XAD-2 sorbent 

trap for removal of the organic constituents.  The condenser and XAD-2 trap will be 

arranged in a manner that allows the condensate to drain vertically through the XAD-2 

trap.  A chilled impinger train will be used to measure moisture content of the stack gas, 

and the impinger contents will be analyzed for PCDD/PCDF.  Sealing greases will not be 

used on the sampling train.  The XAD-2 trap will be spiked with isotopically labeled 

standards prior to sampling. 

 

XAD-2 Preparation   

 

The XAD-2 resin will be purchased pre-cleaned.  Care will be taken to ensure that the 

resin is kept at temperatures below 120F before and 40F after sample collection to 

prevent resin decomposition.  The sorbent trap will be charged with 20 to 30 grams of the 
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pre-cleaned resin.  The period of time between charging the trap and use in the field will 

be minimized and will not be allowed to exceed 14 days.   

 

Glassware Preparation   

 

All glass parts of the sample train, including the sorbent trap glassware, will be pre-

cleaned prior to sampling according to the procedure listed below. 

 

1. Soak all glassware in hot, soapy water (Alconox) at 50C or higher. 

2. H2O rinse, three (3) times. 

3. Distilled/deionized H2O rinse, three (3) times. 

4. Pesticide-grade acetone rinse, three (3) times.   

5. Pesticide-grade methanol/methylene chloride rinse, three (3) times. 

6. Bake at 450F for two (2) hours.  

7. Cap glassware with clean glass plugs or methylene chloride-rinsed aluminum foil. 

 

Clean glassware will be capped with pre-cleaned foil or glass plugs until sample train 

assembly.  Following sample recovery, the glassware will be reused at the same sampling 

location. 

 

Sample Train Operation   

 

The sample train will be operated according to EPA Method 23.  Special attention will be 

given to the following QC checks.  The entire sample train will be leak tested to ensure 

that leakage does not exceed the lesser of a) 4% of the average sampling rate, or b) 0.02 

cfm.  The probe temperature will be maintained above 248F, and the filter compartment 

will be maintained at 248F ±25F during sampling.  Gas entering the sorbent module 

will be maintained at or below 68F.  Isokinetic sampling will be maintained within 

±10% of 100%.  Stored resin will be stored in coolers with ice and kept cool (below 

120F) at all times.  A calculation for sample volume required during D/F testing is as 

follows: 

 

 The detection limit for 2,3,7,8-TCDF is 50 picograms. 

 The desired gas concentration detection limit is 0.015 nanogram/dscm. 

 Sampling rate = 0.75 cfm = 0.02124 m3/min. 

 

Therefore, 

 

D.L.ionConcentratGasDesiredxRateSample

LimitDetectionAnalytical
TimeSampleMinimum   

 

hr2.62min157
mnanograms/.0150x/minm0.02124

nanograms0.05
TimeSampleMinimum

33


 
 

The dry gas meter volume sampled will meet the minimum volume requirements after the 

corrections to dry standard conditions have been applied.  A minimum sample volume of 
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2.5 dscm and minimum sample duration of 3 hours are required by HWC MACT.  The 

above calculation demonstrates that 3 hours can satisfactorily meet the desired detection 

limit 

Sample Recovery   

 

The PM will be quantitatively recovered from the nozzle, probe liner, connection 

glassware, and the front half of the filter holder by brushing and solvent rinsing.  A 

Teflon brush will be used with the appropriate solvent to remove the PM.  The probe 

liner will be brushed three times followed by three rinses with the appropriate solvent.   

 

A typical test run will include the following sample containers: 

 

 Container Number 1 Filter(s); 

 Container Number 2 Rinses of nozzle, probe, and front half of filter holder; 

 Container Number 3 XAD-2 cartridge and resin; 

 Container Number 4 Knockout impinger contents (if used); 

 Container Number 5 First, second, and third impinger contents; 

 Container Number 6 Rinses of back half of filter holder, transfer line, condenser, 

and knockout impinger; 

 Container Number 7 Rinses of first, second, and third impingers; and 

 Container Number 8 Silica gel. 

 

Blanks of each solvent lot used at the test site will also be saved for potential analysis.  

All sample containers containing water will be extracted for analysis by the designated 

lab within 14 days after sample collection.  It should be noted that, depending on the 

particulate loading and/or the flue gas moisture content, the actual number of containers 

from each sample run may vary.   

 

Sample Train Blanks   

 

A field blank will be recovered during each operating condition of the testing program.  

A field blank consists of a complete M23 sampling train (probe, filter, transfer line, 

condenser, XAD-2 trap, and impinger set) that is assembled as though to collect a 

sample, but flue gas is not pulled through the train.  The field blank train will be leak 

checked the same number of times as a sampling train used during a test run.  The train 

will be placed at the sampling location for the duration of one test run.  The train will 

then be returned to the laboratory and disassembled for recovery using the same 

procedure used to recover actual samples.   

 

Method 23 Analysis   

 

The XAD-2 traps, filters, impinger, and rinse solutions will be analyzed for 

PCDD/PCDF according to SW-846 Method 8290 following the requirements of EPA 

Method 23 which allows for the combination of the front and back half fractions. 
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B.3 SAMPLE HANDLING AND CUSTODY 
 
Sample custody procedures for this program are based on EPA-recommended procedures.  Since 
samples may be analyzed by one or more laboratories as well as Systech, 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 that will be used are 
discussed below. 
 

B.3.1 Field Sampling Operations 
 

The FFSC 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 the field team and key sampling personnel involved in sample 
collection. 

 
Samples will be collected, transported, and stored in clean containers constructed of 
materials inert to the analytical matrix, such as glass jars, or other appropriate containers.  
Only containers that allow airtight seals will be used.  Amber glass jars will be employed 
when containers are needed to inhibit photochemical reactions.  Personnel collecting 
samples will utilize protective clothing (i.e., gloves) in order to alleviate potential cross-
contamination.   

 
All sampling data, including information regarding sampling times, locations, and any 
specific considerations associated with sample acquisition, will be recorded with 
waterproof ink on preformatted data sheets or log books (Appendix C).   

 
Following sample collection, all samples will be given a unique alphanumeric sample 
identification code to complete the chain-of-custody (Appendix D).  The actual sample 
codes could vary slightly depending upon sample location and type.  Appendix D 
includes the chain-of-custody sheets that will specifically accompany the isokinetic-type 
reagent boxes used during the testing program.  Samples will be stored for transport from 
the laboratory to the field and back to the laboratory in storage boxes constructed in a 
fashion that minimizes movement and thus prevents breakage of containers.  Samples 
will be kept cool during storage and transportation.   

 
A daily activity log will be maintained by the Project Manager.  This will be an informal 
log used to record various types of information, such as minor problems that arise, 
sketches of sampling locations, names, and phone numbers of plant contacts, daily 
activity summaries, etc. 
 
B.3.2 Analytical Operations 
 
Analytical operations may be performed on-site in the laboratory as well as in the remote 
laboratories.  An analytical data form will be used for on-site fixed gas (molecular 
weight) determinations using instrument analysis.  Samples analyzed by outside 
laboratories will be transported with a Request for Analysis 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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B.4 ANALYTICAL METHODS 

 

Tables B-3 and B-4 summarize the stack gas sampling and the process and fuel stream sampling 

analytical methods.   

 

TABLE B-3 

 

STACK GAS SAMPLE ANALYTICAL METHODS 

 

Analytical Parameter Analytical Method 

Hydrogen Chloride and Chlorine Gas EPA Method 26A (SW-846 Method 9057) or 

Method 320 or 321 (Appendix A of 40 CFR 63) 

Metals1 EPA Method 29, SW-846 Methods 6010B and 

6020, and appropriate 7000-Series method 

Particulates EPA Method 5 

Dioxins and Furans EPA Method 23 and SW8290  

1. Total metals include As, Be, Cd, Cr, and Pb. 
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 TABLE B-4 

SUMMARY OF PROCESS AND FUEL STREAM SAMPLES 

Sample Type 

Sample 

Matrix 

Sampling 

Frequency Analytical Parameter Analytical Method 

Sample Jar 

Type 

Sampling 

Schedule 

Composite 

Specifications 

Total 

Samples 

Maximum 

Hold Time Preservation 

Kiln Feed Solid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days Cool 4C 
Metals SW3050/6010A 8 oz. glass 24 6 180 days 

LSI Solid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days 

Metals SW3050/6010A 8 oz. glass 24 6 180 days 

Clinker Solid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days 

Metals SW3050/6010A 8 oz. glass 24 6 180 days 

Water Spray Liquid One grab 

sample 

Total Chloride SW846 5050/9252 8 oz. glass 1 1 grab sample for test 

program 

1 28 days 

Metals SW3050/6010A 8 oz. glass 1 1 180 days 

Fossil Fuels 

(Coal/Coke) & 

Alternative 

Non 

Hazardous 

Waste Fuels1 

Solid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days 

Metals SW3050/6010A 8 oz. glass 24 6 180 days 

Heat Content ASTM D240 8 oz. glass 24 6 NA 

Ash Content ASTM D482 8 oz. glass 
24 6 NA 

FQW Liquid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days 

Metals SW3050/6010A/7000 8 oz. glass 24 6 180 days2 

Heat Content ASTM D240 8 oz. glass 24 6 NA 

Ash Content ASTM D482 8 oz. glass 24 6 NA 

Viscosity ASTM D2161/D 2983 8 oz. glass 24 6 NA 

Specific Gravity ASTM D5057 8 oz. glass 24 6 NA 

pH SW846 9045 8 oz. glass 24 6 NA 

CKD  Solid Hourly grab 

samples 

Total Chloride SW846 5050/9252 8 oz. glass 24 1 composite per run 6 28 days 

Metals (Total and 

TCLP)3 
SW3050/6010A/7000 8 oz. glass 244 64 180 days2 

Dioxins/Furans SW846 8290 8 oz. glass 24 6 14 days 

NOTES:  An average four-hour test run is assumed.  Except as otherwise noted, total metals include semi volatile metals (cadmium and lead), and low volatile metals (arsenic, beryllium, and chromium).  FQW and CKD are to also be analyzed for mercury.  The grab samples are to 

be composited prior to analysis by testing laboratory. 

1: Alternative Non Hazardous Waste Fuels will only be sampled and analyzed if utilized during the CPT. 

2: For mercury, maximum hold time is 28 days. 

3: BIF Metals (40 CFR 266.112) for TCLP (Sb, As, Ba, Be, Cd, Cr, Pb, Hg, Ni, Se, Ag, Tl). 

4: Pre-test samples will be analyzed by the on-site laboratory for total lead and are not included in the sampling and analytical schedule specified by Table B-4. 
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Method performance for this test is measured in terms of the expected quantification of measured 

analytical parameters.  Table B-5 provides expected quantification limits for both process and 

stack gas samples. 

 

TABLE B-5 

 

QUANTIFICATION LIMITS 

 

Sample Type Analytical Parameters Quantification Limits1 

Kiln Feed/LSI/Water 

Spray/Clinker 

Total Chloride 5 ppm 

Metals 1 mg/kg 

Fossil Fuels (Coal/Coke) 

& Alternative Non 

Hazardous Waste Fuels 

Total Chloride 5 ppm 

Metals 1 mg/kg 

Heat Content - 

Ash Content 0.1% 

FQW Total Chloride 5 ppm 

Metals 1 mg/kg 

Heat Content - 

Ash Content  0.1% 

Viscosity - 

Specific Gravity - 

pH - 

CKD Total Chloride 5 ppm 

Metals 1 mg/kg 

Dioxins and Furans 1 ppb 
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TABLE B-5 (continued) 

 

QUANTIFICATION LIMITS 

 

Sample Type Analytical Parameters Quantification Limits1 

Stack Gas Hydrogen Chloride and 

Chlorine Gas 

0.02 µg/L of stack gas 

Metals <19.1 µg/m3 of stack gas 

Particulate Matter 0.5 mg tolerance 

Dioxins and Furans 50 – 500 pg 

Note: 

1.  Quantification Limits listed are expectations and may vary depending on the matrix. 

 

QC samples will be analyzed in the same way as field samples and will be interspersed with the 

field samples.  The results of the sample analysis will be used to document the validity of data 

and to control the data quality within predetermined tolerance limits.  The QC sample types that 

will be generated for this program are explained in the following subsections. 

 

Corrective actions with respect to failure of the analytical system are the responsibility of the 

laboratory conducting the analyses.  The laboratory is also responsible to meet the QC 

requirements listed herein (see Section B.5).  The QAC is responsible for assuring that all 

appropriate corrective actions have been taken and documented within the laboratory reports. 

 

Laboratory analyses are to be completed within holding times and/or not later than 30 days after 

completion of the site sampling (stack emissions and process sampling).  All laboratory reports 

shall be completed with 45 days of the receipt of samples.  The regulatory required reporting for 

the CPT/NOC Report is 90 days after completion of the site sampling. 
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B.5 QUALITY CONTROL 

 

A summary of laboratory analytical QC checks, frequencies, acceptance criteria, and corrective 

actions are included in Table B-6.  Blank corrections will be made per the respective test method 

if blank sample results indicate contamination.  The QAC is responsible for assuring that blank 

corrections have been made. 

 

Specific 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. 

 

B.5.1 Field Blanks 

 

These blank samples are exposed to field and sampling conditions and analyzed to assess 

possible contamination from the field.  (One field blank for each type of sample 

preparation.) 

 

B.5.2 Method Blanks 

 

These blank samples are prepared in the laboratory and are analyzed to assess possible 

laboratory contamination.  (One method blank for each type of analysis for each lot of 

samples analyzed.) 

 

B.5.3 Matrix Blanks 

 

These blank samples are prepared in the laboratory and analyzed to determine the 

background of each reagent or solvent used in an analysis.  (One matrix blank for each 

new lot number of solvent or reagent used.) 

 

B.5.4 Equipment and Reagent Blanks 

 

These blanks consist of the filters, sorbents, and reagents used in EPA sampling trains.  

The blanks will be collected at a frequency of 10%; for example, once every 10 sampling 

trains. 
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TABLE B-6 
 

SUMMARY OF LABORATORY ANALYTICAL CHECKS, FREQUENCIES, 
ACCEPTANCE CRITERIA, AND CORRECTIVE ACTIONS 

 

Parameter/Method Quality Control Check 

Method of 

Determination Frequency Acceptance Criteria Corrective Action 

Metals by ICP or AAS Initial calibration Multiple standards (AAS) 

or 1 standard (ICP) and a 

calibration blank, 

bracketing the expected 

concentrations.  Critical 

level should be at least 

twice the lowest calibration 

standard. 

Prior to sample analysis Correlation coefficient of 

mean plot >0.995 (AAS).  

Not applicable for ICP. 

Recalibrate 

 Reagent blank Analysis of blank 

 

After every 10 samples and 

at end of analysis 

Less than instrument 

detection limit 

Reanalyze all associated 

samples 

 Calibration check Analysis of independent 

calibration check standard 

Once after initial 

calibration 

90-110% of theoretical 

value 

Reanalyze and recalibrate, 

if necessary 

 Serial dilution Analysis of serial dilution 

(DF=5) 

Once per matrix for high 

level analysis 

90-110% of undiluted 

sample value 

Analysis using method of 

standard additions 

 Post-digestion spike 

(GFAAS only) 

Analysis of post-digest 

spike, spiked at 2 to 5 

times the original sample 

value 

Each sample analyzed by 

GFAAS 

85-115% of theoretical 

value 

Analysis using method of 

standard additions 

 Calibration accuracy (ICP 

only) 

Reanalysis of high level 

standard 

After every initial 

calibration 

90-110% of theoretical 

value 

Recalibrate and recheck 

 Interference check (ICP 

only) 

Analysis of interference 

sample 

After every initial 

calibration 

80-120% of theoretical 

value 

Recalibrate and recheck 

 Continuing calibration Midlevel standard and 

blank 

Beginning and end of each 

analysis period and after 

every 10 samples 

AAS – Midlevel standard 

80-120% of theoretical 

value, blank <50% of 

lowest calibration standard. 

ICP – Midlevel standard 

90-110% of theoretical 

value, blank <50% of 

lowest calibration standard 

or within 3 SD of average 

blank. 

Identify and correct 

problem.  Reanalyze 

samples run since last 

acceptable continuing 

calibration check. 

RF = Response Factor     RRF = Relative Response Factor  RSD = Relative Standard Deviation  

CCC = Calibration Check Compounds   SPCC = System Performance Check 
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TABLE B-6 (continued) 

 

SUMMARY OF LABORATORY ANALYTICAL CHECKS, FREQUENCIES, 

ACCEPTANCE CRITERIA, AND CORRECTIVE ACTIONS 

 

Parameter/Method Quality Control Check 

Method of 

Determination Frequency Acceptance Criteria Corrective Action 

Chloride by Ion 

Chromatography 

Initial calibration 4 standards bracketing 

expected concentrations 

Prior to sample analysis Linear correlation 

coefficient > 0.995 

Recalibrate 

 Retention time check for 

ion identification 

Determine average 

retention time for ions of 

interest or relative retention 

time of several ions for 

every calibration curve 

Prior to sample analysis Average retention time - 

sample identification is 

positive if results are 

within retention time 

window of standards.   

Ions of interest are not 

present if criteria are not 

met.  

    Relative retention time 

(RRT) - sample 

identification is positive if 

results are within 3 SD of 

average RRT 

 

 Calibration check Analysis of independent 

standard 

After every initial 

calibration 

90 - 110% of theoretical 

value 

Recalibrate and recheck. 

 Continuing calibration Midlevel standard Beginning and end of each 

analysis period and after 

every 10 samples 

90 - 110% of theoretical 

value 

Repeat calibration check.  

If second check fails 

criteria, regenerate 

analytical system and 

reanalyze all samples since 

last acceptable calibration 

check. 

 Matrix spike Analysis of spiked sample At least one run of each 

test condition 

Within 10% of the known 

spiked value 

NA 

 Matrix duplicate spike Analysis of spiked sample At least one run of each 

test condition 

Precision: + 25% RPD NA 

RF = Response Factor     RRF = Relative Response Factor  RSD = Relative Standard Deviation  

CCC = Calibration Check Compounds   SPCC = System Performance Check 



 

 

Section No. B.5 

Revision No. 0 

December 2016 

Page 41 of 63 

 

TABLE B-6 (continued) 

 

SUMMARY OF LABORATORY ANALYTICAL CHECKS, FREQUENCIES, 

ACCEPTANCE CRITERIA, AND CORRECTIVE ACTIONS 

 
 

Methodology 

Quality Control 

Check 

Method of 

Determination Frequency Acceptance Criteria Corrective Action 

Dioxins/Furans Initial calibration Per Section 7.7.1 of SW-846 

Method 8290 

Prior to sample 

analysis 

% RSD deviation for mean response factors 

must be <20% for 17 unlabeled standards and 

<30% for nine referenced compounds. S/N for 

the GC signals present in every SICP >10 

Recalibrate and recheck 

 Continuing 

calibration 
Inject 2 L of the 

concentration calibration 

solution HRCC-3 standard 

Prior to sample 

analysis, then every 

12 hours or end of 

analysis period 

Measured RF must be within +20% of the mean 

value during the initial calibration 

Repeat and recalibrate 

 Duplicate analyses Duplicate analyses of 

sample 

One run of each test 

condition 

Results of lab duplicates should be within 25% 

relative difference 

NA 

 Internal standards 

listed in Method 23, 

Table 1 

Spike every sample with 

internal standards prior to 

extraction 

Each sample % recovery should be between 40% and 135% 

for all 2,3,7,8- substituted internal standards 

NA 

 Surrogate standards 

listed in Method 23, 

Table 1 

Spike XAD resin prior to 

sampling and filter prior to 

extraction 

Every sample % recovery between 70% and 130% If greater than 130% 

repeat runs.  If <70%, 

repeat runs or divide 

sample results by % 

recovery. 

RF = Response Factor     RRF = Relative Response Factor  RSD = Relative Standard Deviation  

CCC = Calibration Check Compounds   SPCC = System Performance Check 
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B.5.5 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 used to measure pressure drop across the Type S pitot tube 

and delta H across the dry gas meter will be leveled and zeroed. 

 The number and location of the sampling traverse points will be checked and 

clearly marked on the probe before taking measurements.   

 

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 method-

specific procedures are discussed below.   

 

B.5.5.1 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 pre-test calculations to determine the proper sampling nozzle size. 

 

Prior to Testing Each Day 

 

 Visually inspect the sampling nozzle. 

 Visually inspect the Type S pitot tube. 

 Leak-check each leg of the Type S pitot tube.  No leakage for 15 seconds 

at a pressure greater than 3 inches of water column will be considered 

acceptable for all pitot tube leak checks. 

 Leak-check the entire sampling train.  Leakage rates equal to or less than 

4% of the average sampling rate or 0.02 cfm, whichever is less, is 

acceptable for the system leak checks. 

 

During Testing Each Day 

 

 Readings of temperatures and differential pressure will be taken at each 

traverse point. 

 All sampling data and calculations will be recorded on preformatted data 

sheets.   
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 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 emissions sampler 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 or if a filter change takes place. 

 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, delta H, temperature, 

and pump vacuum during sampling at each traverse point. 

 Maintain isokinetic sampling within ±10% of 100%. 

 

After Testing Each Day 

 

 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. 

 

B.5.5.2 QC for Volumetric Air Flow Rate Determinations 

 

Flue Gas Velocity:  Data required to determine the flue gas velocity will be 

collected using the methodology specified in EPA Method 2.  Quality control 

procedures are as follows. 

 

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

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

 Check the number and location of the sampling traverse points before 

taking measurements. 

 

Flue Gas Molecular Weight:  Samples to be used for determination of flue gas 

molecular weight will be collected using the continuous sampling technique 

specified in EPA Method 3A.  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 leakage. 
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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. 

 

B.5.6 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 QA 

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.  In addition, specific acceptance criteria are defined for various analytical 

operations including calibrations, control standard analyses, drift checks, blanks, etc.  

Minimum Quality Assurance Measurements are presented in Table B-7. 

 

B5.6.1 General QC Procedures 

 

 The Laboratory 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 QAC following 

the completion of the test program.  

 All hard copy raw data (i.e., chromatograms, computer printouts, etc.) will 

be maintained in organized files. 

 

B5.6.2 Specific Analytical QC Procedures for the Oxygen and Carbon 

Monoxide Analyzers   

 

 The analyzers will be calibrated before and after each test. 

 The analyzers calibration drift will be checked after each run. 

 The analyzers will be thoroughly purged with sample prior to use. 
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TABLE B-7 

 

MINIMUM QUALITY ASSURANCE MEASUREMENTS 

 

Analytical Parameters Blanks 

Percent 

Duplicates 

Surrogate 

Matrix 

Spikes 

Process Samples 

Total Chloride 1 MB 25% 25% 

Metals   1 MB 25% 25% 

Heat Content - 25% 25% 

Ash Content - 25% 25% 

Viscosity - 25% 25% 

Specific Gravity - 25% 25% 

pH - 25% 25% 

Emission Samples 

Hydrogen Chloride and 

Chlorine Gas 

RB, FB 10%  

Metals RB, FB, FLB 10% - 

Particulate Matter RB, FLB    

Dioxins and Furans FB, RB, FLB, XB 25% 100% 

Notes:  

 MB - Method Blank 

 FB - Field Blank 

 RB - Reagent Blank 

 FLB - Filter Blank 

 XB – XAD Blank  

 Percent duplicates correspond to the performance test samples collected. 

 

B.5.6.3 Hydrogen Chloride/Chlorine Gas Analytical QC Check 

 

 Lab (reagent) blanks will be analyzed for every 10 samples or at least one 

per matrix. 

 Duplicates will be analyzed for each sample and should agree within 10%. 

 

B.5.7 Data Assessment Procedures 

 

The mean, Cm, of a series of replicate measurements of concentration Ci for a given 

surrogate compound or analyte will be calculated as follows: 

 

 Cm =  
n

Ci
 

 

where  

 

 n = the number of replicate measurements; and Ci and Cm are both in mg/l or 

mg/kg. 
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The estimate of precision of a series of replicate measurements will usually be expressed 

as the relative standard deviation (RSD): 

 

 RSD = 
mC

SDx %100
 

 

where  

 

 SD = standard deviation 

 m

mi

C

CC 2)(
SD




 
 

Alternately, for data sets with a small number of points, the estimate of precision may be 

expressed as a range percent (R), or a relative difference (RPD), for duplicate samples: 

 

 RPD = m

l

C

CC 2

 x 100% 

 

B.5.8 Accuracy Assessment 

 

The accuracy of analytical results is a measure of the agreement between an experimental 

determination and the true value of the parameter being measured.  For this CPT, 

accuracy will be assessed by analyzing a performance evaluation or EPA audit sample 

spiked into the sample matrix such as the Tenax, charcoal, and XAD-2 sorbents.  

Accuracy of the laboratory analyses is determined by the recoveries of surrogates and the 

matrix spike compound. 

 

B.5.9 Completeness 

 

The completeness of data from the program is interpreted as the percentage of usable data 

obtained compared to the total amount of data expected. 

 

% Completeness = 
obtainedvaluesdataTotal

usablevaluesData
 x 100 

 



 

 

Section No. B.5 

Revision No. 0 

January 2008 

Page 47 of70 

 

Section No. B.6 

Revision No. 0 

December 2016 

Page 47 of 63 

 
B.6 INSTRUMENTATION/EQUIPMENT INSPECTION AND MAINTENANCE 

 

Each item of field test equipment will be assigned a unique, permanent identification number.  

An effective preventive 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 will be 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 for shipment to the test site to detect equipment problems that may originate 

during periods of storage.  This will minimize 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 also be transported to the job site. 

 

B.6.1 Field Measurements 

 

 Measurement and test equipment will have a standard operating procedure for 

routine use.   

 Logbooks for each piece of measurement and test equipment will be maintained 

to record calibrations and maintenance. 

 Continuous emission monitors will be calibrated against certified EPA Protocol 1 

standard gases.   

 In-situ measurement instruments will be calibrated prior to and after tests and at 

frequencies specified by the applicable EPA reference method.   

 Supporting measurement and test equipment, such as dry gas meters, 

thermometers, etc., will be calibrated in accordance with referenced EPA methods 

prior to and after each test.   

 

B.6.2 Sampling Equipment 

 

Sampling equipment will be calibrated according to the criteria specified in the reference 

method being employed.  The range of calibration will be specific for all environmental 

measurements to encompass the range of possibly measured values.  This approach will 

ensure that all results are based upon interpolative analyses rather than extrapolative 

analyses.  Calibrations will be designed to include, where practical, at least four 

measurement points evenly spaced over the range.  This practice will minimize the 

probability that false assumptions of calibration linearity will be made.  In addition, it is 

common practice to select, when practical, at least one calibration value that 

approximates the levels anticipated in the actual measurement. 

 

Typically, the calibration frequency is dictated by the need to demonstrate the stability of 

the calibration value over the course of measurements.  Dry gas meters undergo a pretest 

calibration check on site. 
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Following the test program, calibrations will be checked on all relevant sampling 

equipment to ensure the validity of data collected in the field according to the procedures 

outlined in Section B.5.  The calibration performance criteria for the sampling equipment 

are presented in Table B-8.  Sampling equipment calibration forms are presented in 

Appendix E. 

 

B.6.3 Analytical Instruments 

 

Calibration materials will be employed that ensure calibration accuracy.  Materials will 

be prepared according to prescribed procedures.  For example, gaseous calibration 

standards will reflect either traceability to National Institute of Standards and Technology 

Standard Reference Materials (NIST SRMs) or traceability to in-house primary standards 

(prepared as part of an established methodology). 

 

To ensure that all calibration standards prepared in-house have quality levels that in turn 

ensure meeting the data quality goals of all measurement programs, the labs will use high 

quality reagents, volumetric devices, balances, etc.  When adequate calibration materials 

cannot be prepared in-house, necessary materials (either NIST SRMs or materials 

conforming to NIST SRM Traceability) will be acquired from outside sources. 

 

TABLE B-8 

 

IN-HOUSE EQUIPMENT CALIBRATION 

 

 

Apparatus 

 

Calibration Method and Frequency 

Corrective 

Specifications 

 

Action 

Type S Pitot 

Tubes 

Standards contained in EPA Method 2 

 

Visual inspection prior to shipment to test 

site and again prior to each day of testing 

Coefficient of 

0.84 ±0.02 

Refurbish or replace 

Manometers Leak check before and after each field use  Repair or replace 

Magnehelic 

Gauges 

Initially calibrated over full range 

 

 

After each field use, checked against 

inclined manometer at average settings 

encountered during testing 

0-10 inches of 

water column 

 

5% 

 

 

 

 

Adjust, repair, or 

replace 

Thermometers 

- Impinger 

- Dry Gas Meter 

- Filter Box 

After purchase and prior to each field use, 

using ASTM mercury-in-glass thermometer 
imp = ±2F 

DGM = ±5.4F 

FB = ±5.4F 

Adjust, determine 

correction factor or 

reject 
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TABLE B-8 (continued) 

 

IN-HOUSE EQUIPMENT CALIBRATION 

 

 

Apparatus 

 

Calibration Method and Frequency 

Corrective 

Specifications 

 

Action 

Thermocouple/ 

Potentiometer 

- Impinger 

- Dry Gas Meter 

- Filter Box 

After purchase,  3-point (ice bath, boiling 

water, and hot oil) using ASTM mercury-in-

glass thermometer 

 

Before and after each field use compared to 

ASTM mercury-in-glass thermometer at 

ambient conditions 

±1.5% of 

absolute 

temperature 

Adjust, determine 

correction factor, or 

reject 

Dry Gas Meter 

and Orifice 

Full calibration (every 6 months) over wide 

range of orifice settings to obtain calibration 

factor over delta H range of 0.4” to 4.0”   

DGM = ±2% of 

average factor 

for each 

calibration run 

Ori = ±0.15” 

H2O 

Adjust, determine 

correction factor, or 

reject 

10-minute quick calibration before sending 

to test site and again prior to each day of 

field use 

±3% of full 

calibration 

factor 
±5% of full 

calibration 

factor 

Use if no backup   

 

 

Do not use 

Dry Gas Meter 

and Orifice 

(continued) 

Post-test (at average delta H and highest 

vacuum) to determine if dry gas meter 

coefficient value has changed 

±5% of full 

calibration 

factor (initial or 

recalibration)  

Meter calibration, 

meter coefficient that 

yields the lowest 

sample volume for 

the testing is used 

Dry Gas Meter 

Transfer Standard 

Annual calibrations conditioned in triplicate 

using EPA wet test meter.  Calibrations 

conducted at 7 flow rates from 0.25 to 1.40 

cfm 

±2% of average 

factor for each 

calibration run 

Adjust and recalibrate 

Barometer Before and after each field use against an 

ASTM mercury-in-glass barometer 

 

Reference barometer adjusted for elevation 

differences 

±0.1” mercury Adjust to agree 

Probe Nozzle Average of 5 i.d. measurements using a 

micrometer.  Visual inspections before and 

after each use 

Difference 

between high 

and low 

measurement 

<0.004” 

Repair, recalibrate, or 

replace 
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B.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 

 

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 from 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, that meets or exceeds 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 QAC.  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 reports.  Emissions sampling equipment 

requiring calibration include pitot tubes, pressure gauges, thermometers, dry gas meters, and 

barometers.  The following sections elaborate on the calibration procedure to be followed for 

these items of equipment. 

 

B.7.1 Pitot Tubes 

 

All Type S pitot tubes used, whether separate or attached to a sampling probe, are 

constructed in-house or by Nutech Corporation.  Each new pitot tube will be calibrated in 

accordance with the geometry standards contained in EPA Method 2.  A Type S pitot 

tube, constructed and positioned according to these standards, will have a coefficient of 

0.84 ±0.02.  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 tube remains in accordance with 

the EPA geometry standards, the pitot tube will be refurbished as needed and 

recalibrated. 

 

B.7.2 Differential Pressure Gauges 

 

Some meter consoles to be 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.  Any manometers used must also have a level indicator 

to ensure accurate measurements. 

 

Some meter consoles are equipped with Magnehelic differential pressure gauges.  Each 

set of gauges will be calibrated initially over its full range, 0-10 inches W.C.  After each 

field use, the calibration of the gauge set will be checked against an incline manometer at 

the average delta H encountered during the test.  If the agreement is within ±5%, the 

calibration will be acceptable. 
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B.7.3 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 that 

meets ASTM E-1 No. 63F specifications.  The impinger thermometer will be adjusted if 

necessary until it agrees within 2F of the reference thermometer.  If the thermometer is 

not adjustable, it will be labeled with a correction factor. 

 

B.7.4 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 ±5.4F.  Thermometers 

not meeting this requirement will be adjusted or labeled with a correction factor. 

 

B.7.5 Flue Gas Temperature Sensor 

 

All thermocouples employed for the measurement of the flue gas temperatures will be 

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% (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% (absolute), the thermocouple and 

potentiometer will be considered to be in proper working order. 

 

B.7.6 Dry Gas Meter and Orifice 

 

Two procedures will be used to calibrate the dry gas meter and orifice simultaneously.  

The full calibration is 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 more simple procedure, the post-test calibration, is designed to check 

whether the calibration factor has changed.  Post-test calibrations will be performed after 

each field test series at an intermediate orifice setting (based on the test data) and at the 

maximum vacuum reached during the test. 

 

A dry gas meter that is calibrated annually against a spyrometer 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. 

 

B.7.7 Dry Gas Meter 

 

Each metering system will receive a full calibration at the time of purchase and a post-

test calibration after each field use.  If the dry gas meter coefficient value (Y) deviates by 

less than 5% from the initial value, the test data will be acceptable.  If the dry gas meter 
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coefficient value (Y) deviates by more than 5%, the meter will be recalibrated and the 

meter coefficient (initial or recalibrated) that yields the lowest sample volume for the test 

runs will be used. 

 

EPA Method 5 requires another full calibration anytime the post-test calibration check 

indicates that Y has changed by more than 5%.  Standard practice is to recalibrate the dry 

gas meter anytime Y is found to be outside the range of 0.97 to 1.03. 

 

B.7.8 Orifice 

 

An orifice calibration factor will be calculated for each flow setting during a full 

calibration.  If the range of values does not vary by more than 0.15-inch W.C. over the 

range of 0.4 to 4.0-inch W.C., the arithmetic average of the values obtained during the 

calibration will be used. 

 

B.7.9 Barometer 

 

Each field barometer will be adjusted before each test to agree within ±0.1 inches of a 

reference mercury-in-glass barometer.  The reference barometer will be checked against 

the station pressure value (corrected for elevation difference) reported by the National 

Weather Service. 
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B.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

 

Prior to use, supplies and consumables will be inspected and tested to ensure that they conform 

to the required level of quality.  Any defective material will be replaced before the sampling 

begins or before analysis begins.  The stack contractor and laboratory(s) must maintain an 

inventory of all chemicals, reagents, purchased standards solutions, and solvents.  All reagents 

and solutions must be reagent grade or better.  The stack test contractor will be responsible for all 

calibration gases used for emission test purposes. 

 

Certified clean containers will be used as sample containers in the field.  Prior to use in the field, 

the containers will be inspected.  Any defective material will be replaced before the sampling 

event begins.  Certificates of analysis provided with the containers will be retained by the 

Emission Sampling Contractor or laboratory.  Appropriate materials, bubble wrap, plastic bags, 

tape, and supplies will be available for packing process and emission samples to avoid breakage 

during transport to the laboratory before analysis. 

 

In the laboratory, process samples will be composited to, and all other stack samples will be 

transferred to, certified clean containers.  Prior to use, the containers will be inspected.  Any 

defective material will be replaced before laboratory analysis begins.  The laboratory sample 

custodian will retain certificates of analysis provided with the containers.  Appropriate materials, 

bubble wrap, plastic bags, tape, and supplies will be available for packing samples to avoid 

breakage during transport. 
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B.9 NON-DIRECT MEASUREMENTS 

 

The only non-direct measurement for the CPT will be the use of AP-42 emission factors for 

landfill gas.  As noted in the CPT Plan, landfill gas may contain trace amounts of organic 

hazardous constituents, some of which may contain chlorine.  A worst-case calculation was 

made that determined an input of chlorine from the landfill gas as a nominal 11.5 lb of chlorine 

per mm cu. ft. of landfill gas.  The maximum expected feed rate of landfill gas to the kiln will be 

approximately 0.688 mm cu. ft. per hour for an estimate of 7.89 lbs per hour of chlorine input.  

The actual feed rate of landfill gas multiplied by the calculated chlorine content will be used for 

accounting for chlorine from the landfill gas.  The calculated chlorine from the landfill gas will 

be included with the measured chlorine from all other kiln inputs (kiln feed, LSI, FQW, coal) to 

set a feed rate limit for chlorine during the CPT. 

 

For purposes of compliance with the HWC NESHAP, the regulations at 40 CFR Part 63 Subpart 

EEE will be used as the resource for comparison of measured data to the appropriate emission 

standards. 
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B.10 DATA MANAGEMENT 

 

Data and reports generated in support of the CPT will be tracked and reviewed by the CPC 

Project Manager.  After the Emissions Contractor and Spiking Contractor forward reports in 

support of the CPT and the process data and analysis is complete, the QAC will review all of the 

data.  After review and validation of the field and laboratory data reports, critical data will be 

used to prepare a CPT/NOC Report.  All of the information gathered during the CPT will 

provide data for the preparation of the Report by the CPT/NOC Report Contractor.  The data 

management process for the CPT has been designed to minimize loss and human error. 

 

B.10.1 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 all the sampling and analytical data collected.  The 

sampling data will include flow measurements, calibration, etc.  Prior to forwarding to 

the Project Manager, each laboratory will also reduce all analytical results prior to 

submission.  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.  A list of 

applicable QA/QC guidance documents is located in Chapter 12 of the Quality 

Assurance/Quality Control Procedures for Hazardous Waste Incineration (EPA 1625/6-

89/023).  Computer programs will be used to calculate all reported values. 

 

For the purpose of this section, the detection limit means the laboratory quantification 

limit that will be reported in the laboratory data sheets. 

 

For D/F, the detection limit will be used to calculate an average when at least one run 

indicates concentrations of the parameter at or below the detection limit. 

 

The total concentration for each homologous series of PCDD and PCDF will be 

calculated by summing up the concentrations of all positively identified isomers of each 

homologous series.  If an isomer is not detected, a value of zero will be used for this 

summation calculation in accordance with the method. 

 

B.10.2 Data Validation 

 

Following reduction of the data, the results will be reviewed and validated by the QAC’s 

designee.  This is an important step, because the CPT involves the collection of data by 

various individuals from field sampling activities to laboratory analyses.  The data from 

field sampling activities and from laboratory analyses will be reviewed for completeness 

and comparability.  The quality assurance measurements (surrogate recoveries, duplicate 

results, blank results, and audit results) will be reviewed to confirm they meet their 
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respective standards.  The purpose of data validation is to review the data received 

against the performance and QA/QC criteria of the methods used.  The purpose of data 

validation is to assess whether the data are of sufficient quality to meet the specified 

project use and DQOs. 

 

The information to be reviewed as part of the data validation process will be the 

following: 

 

 all laboratory data for completeness to verify that required documentation is 

present and adequate to meet project needs; 

 a percentage of raw analytical data to check calculation and reported 

quantitations;   

 all associated QA/QC and method performance data for each batch of samples; 

and,  

 field notebooks and data for samples such as, but not limited to, isokinetic rate 

calculations, leak tests, sample volume calculations, and temperature and pressure 

readings.  The data will be reviewed for correctness, transcription errors, and 

compliance with method performance and acceptance criteria.   
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C.1 ASSESSMENTS AND RESPONSE ACTIONS 

 
The QAC is responsible for ensuring that all QA/QC procedures described above are adhered to in 

their respective tasks.  The presence of the QAC or other experienced field staff at the CPT ensures 

procedural consistency throughout the entire test program. 

 

Actions taken to ensure data quality are described in sections B.5 Quality Control, and B.10 Data 

Management, above.  The Emissions Contractor, Spiking Contractor, and QAC are required to 

record any problems encountered during data collection, sample processing, or data analysis, and 

to take remedial action where required.  Such action may include re-sampling a parameter, 

replacing/repairing equipment, qualifying data, or eliminating data from further consideration. 

 

The Project Manager will be responsible for routine assessment of data collection and for 

initiating necessary response actions.  The routine assessment will include review of data to 

ensure that instruments are functioning and collecting information.  Routine assessment actions 

will also include review of the QC measures described in Section B.5.  Response actions will be 

initiated immediately upon discovery of a problem.  The Project Manager will perform these 

response actions as needed to collect data that meet the CPT requirements. 

 

The QAC will conduct field oversight of stack and process sampling activities.  During field 

oversight, the QAC will visually observe sample collection and analysis to verify that the 

procedures outlined in this QAPP are being followed and that any corrective action initiated 

previously is being continued.  Field documentation of samples, calibration, QC measures, and 

corrective action will also be reviewed.  In addition, the QAC will conduct at a review of data 

and record management systems at CPC during the CPT.  During this review, the QAC will 

verify that the data management procedures are being followed.  Any issues identified during 

these reviews will be discussed with appropriate personnel and addressed immediately. 
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C.2 REPORTS TO MANAGEMENT 

 

During project data collection, the Project Manager will be responsible for routine assessment 

and response actions as described above.  If response actions are taken, the Project Manager will 

inform the QAC of the reason for these actions and the results.  The QAC will then review this 

information to verify that the QAPP is being followed and to determine if changes to the QAPP 

are needed.  If conditions requiring corrective action are identified during a review conducted by 

the QAC, a written record will be issued to the Project Manager; however, corrective action will 

be initiated immediately based on verbal discussion during the review. 

 

The draft and final project reports will contain all valid emissions data and process information 

used to support compliance with the HWC NESHAP regulations.  The report will incorporate 

descriptions of the locations of all measurements taken.  The report will also contain the 

numerical and qualitative results of all QC measures on all measurement systems and will 

compare them to the applicable acceptance criteria.  In the event that data must be invalidated, 

the reason for data invalidation shall be identified with the resultant corrective action.  In 

addition, the report will include a brief summary of corrective actions taken during field data 

collection.  The report will discuss the impact of these corrective actions on data quality and 

compliance with HWC NESHAP regulations, as necessary. 

 

The Project Manager will provide copies of all data and reports to the CPC Plant Manager, QAC, 

the CPT/NOC Report Contractor, EPA, and ODEQ as necessary.  Requests for copies of reports 

shall be directed to the Project Manager. 
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D.1 DATA REVIEW, VERIFICATION, AND VALIDATION 

 

This section of the QAPP provides a description of the data review activities that will occur after 

the emissions testing is completed.  The requirements and methods for data review, verification, 

and validation, as well as the process for reconciling data generated to meet the quality 

requirements, are described.  Implementation of these methods will determine whether the data 

can be used to support the determination of compliance with the HWC NESHAP regulations. 

 

Sample validation is intended to ensure that the samples collected are representative of the 

matrices and process.  Criteria for acceptance include positive identification; documentation of 

sample shipment, preservation, and storage; and documentation demonstrating adherence to 

sample collection protocols and QC checks. 

 

As part of the review of field documentation, field data sheets and master logbooks will be 

checked for completeness, correctness, and consistency.  The following specific items will be 

checked: 

 

 sample collection date; 

 sample identification, type, and volume; 

 analysis requested; 

 any comments that may affect interpretation of results; 

 number of required field QC samples (i.e., field blanks, field duplicate samples, matrix 

spikes); 

 sample tracking documentation; and, 

 documentation of calibration procedures for field instruments and other field parameters, 

such as isokinetics, temperatures, volumes, and sampling durations. 

 

With respect to laboratory reports, the QAC and Emission Sampling Contractor personnel will 

perform a qualitative evaluation of the reported data to verify: 

 

 adherence to holding time requirements; 

 completeness of target analyte lists; 

 correctness of reporting limits; 

 correctness and consistency of measurement units; 

 inclusion of necessary flags and meaningful comments regarding data; 

 adherence to specified analytical methodologies; and, 

 sample tracking documentation 

 

Emission Sampling Contractor personnel will review field and laboratory documentation to 

assess the following indicators of data quality: 

 

 integrity and stability of samples; 

 performance of instruments used for analysis; 

 possibility of sample contamination; 

 identification and quantitation of analytes; 
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 precision; and, 

 accuracy. 

 

This review will be based on evaluation of documentation by the laboratory project manager, 

laboratory technical reviewers, and stack sampling contractor personnel for each of the 

following, as appropriate to the analytical method: 

 

 analytical and preparation methods used; 

 sample preservation and custody documentation; 

 instrument tuning; 

 initial calibration; 

 continuing calibration verification; 

 blank analyses; 

 duplicate samples; 

 laboratory control samples; 

 surrogate spike analyses; and, 

 matrix spike analyses. 

 

Review of the above documentation will result in an evaluation of the following parameters: 

 

 maximum holding time for samples from date of collection to date of preparation and/or 

analysis; 

 sample storage conditions during the holding period prior to analysis; 

 method used to tune and calibrate instruments; 

 tuning and calibration acceptance criteria; 

 acceptance criteria for matrix spike recoveries and matrix spike duplicate precision; 

 acceptance criteria for surrogate spike recoveries; 

 frequency of required blank sample analyses; and, 

 frequency and type of performance evaluation sample analyses. 
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 D.2 VERIFICATION AND VALIDATION METHODS 

 

The data verification process includes the initial review of the data packages to ensure that the 

analyses requested have been provided.  Data validation is the process of reviewing data and 

accepting, qualifying, or rejecting data on the basis of sound criteria using established EPA 

guidelines.  Final technical data review of analytical data occurs after independent data 

validation has been completed.  It provides an indication of overall trends in data quality and 

usability. 

 

Reviews must ensure the following: 

 

 all data for project samples are reported accurately and completely; 

 sample analysis was conducted in accordance with required laboratory procedures and 

analytical methods specified in the QAPP; 

 criteria for data quality have been met or deviations are documented in the package 

narrative and data flags have been appropriately applied; 

 each data set is appropriately reviewed; and, 

 all project requirements have been met. 

 

Decisions to reject or qualify data are made by the Project Manager in consultation with the 

QAC.  Data that does not fall within the generally expected ranges will be further reviewed for 

adherence to sampling and calibration protocols.  Apparently aberrant data would be rejected for 

non-adherence to protocols.  Data may be qualified if replicate sampling produces similar values 

outside the expected range. 

 

The results of all sample analysis and all QA/QC sample analysis (100% of the laboratory data) 

will be compared, step by step, by the QAC or his/her designee, to the specifications given in 

Tables A-1, A-2 and B-6.  The data validation criteria outlined in: Laboratory Data Validation 

Functional Guidelines for Evaluating Organic Analysis, (1994) and Laboratory Data Validation 

Functional Guidelines for Evaluating Inorganic Analysis, (1994); prepared by USEPA Data 

Review Work Group will be followed as applicable to the individual methods used.  Any sample 

data associated with a QC check that fail to meet the target criteria established in these tables 

will be flagged in the final report, and an assessment of the impact, if any, of missing the target 

DQO will be provided.   

 

Each laboratory providing analysis will be required to provide the results based on the method 

detection limit (MDL) and either derived reliable detection limits (RDLs) or practical 

quantitation limits (PQLs) for all non-isotope dilution method compounds.  Non-detects for the 

isotope dilution methods will be determined using the method specific SW-846 definition of an 

estimated detection limit (EDL) without the use of empirical factors or other mathematical 

manipulations specific to the laboratory.  Results reported between the MDL or EDL and the 

RDL or PQL will be flagged as estimated.  The laboratory must provide include with each data 

package the basis for and any calculations or statistical methods employed in determining the 

detection limits used (MDL, EDL, and PQL). 

 

The output from the data validation process will be a summary comparison of the QA/QC results 

to the specified DQOs, a review and discussion of any deficiencies identified in the data 
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 assessments of laboratory performance, and, overall precision and accuracy, representativeness, 

and completeness of the data set.  Detailed procedures for the internal review of data in the 

laboratory are found in the laboratories QA Manuals and related standard operating procedures 

(SOPs). 

 

Process data will be reviewed for completeness.  Any data that has been flagged as out of range 

(above or below the span of the instrument) will be removed from use in calculating averages.  

All calculations using process data for compliance purposes will be reviewed by the QAC for 

completion and correctness. 
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 D.3 RECONCILIATION WITH USER REQUIREMENTS 

 

Results obtained from the project will be compared to the DQOs described in this document.  

Results will be checked for accuracy, precision, and completeness.  The following shows the 

calculations involved. 

 

As stated in Section A.5, the end use of this data is to quantify emissions from the cement 

manufacturing process while utilizing FQW and to determine compliance with the applicable 

HWC NESHAP when so doing.  The data obtained during this CPT will be compared to the QA 

objectives in this document.  Using the results obtained from the CPT and the comparison with 

QA objectives, CPC will demonstrate that emissions and operations of the cement kiln meet the 

requirements of the HWC NESHAP regulations.  CPC will evaluate whether the project met the 

objectives of the CPT, and whether departures, if any, from the QA/QC guidelines are 

acceptable.  The conclusions will be presented in the final CPT/NOC Report. 

 

Accuracy refers to the closeness of the result to the actual values.  In this project, accuracy will 

be measured using matrix spikes and surrogate spikes.  A known amount of a matrix or surrogate 

spike is added to a sample.  The sample is then analyzed for the compound.  The result is 

referred to as a matrix or surrogate spike recovery.  Section A.7 of this document includes 

defined DQOs for accuracy.   

 

%100
Spike ofAmount  Actual

Result Analytical Spike
Recovery  Spike 

 
 

Precision refers to the repeatability of the result.  In this project, precision will be measured using 

duplicate analysis.  The precision is expressed as relative percent difference.  Section A.7 of this 

document includes defined DQOs for precision. 

 

   
%100

Results of Average

Result nd2Result1st 
 DifferencePercent  Relative 




 
 

Completeness definition is included in Section B.5.  DQOs for completeness are included in 

Section A.7. 

 



 

  

 

 

 

 

 

 

 

APPENDIX A 

 

KEY PERSONNEL RESUMES 

(Reserved pending final contractor selection; to be submitted prior to commencement of the initial 

CPT.) 

 



 

  

 

 

 

 

 

 

 

APPENDIX B 

 

LABORATORY QA/QC MANUAL 

(Reserved pending final contractor selection; to be submitted prior to commencement of the initial 

CPT.) 

 



 

  

 

 

 

 

 

 

 

APPENDIX C 

 

EXAMPLE DATA SHEETS 



 

  

PROCESS SAMPLING DATA SHEET 
 

Facility: CPC    

City, State: Tulsa, Oklahoma  

 

Date:     
 

PROCESS FEED STREAM SAMPLE 
(place a “check” in the appropriate box) 

 

Kiln Feed LSI Coal  Alternate Fuel - 1 

    

 

Clinker CKD FQW 

   

 

RUN NUMBER 

 

 

SAMPLE LOG 

Sample # Time Sampler Initials 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   



 

  

 

 

 

 

 

 

 

 

APPENDIX D 

 

EXAMPLE CHAIN OF CUSTODY SHEETS 

(To be submitted upon selection of testing contractor) 
 



 

 

 

 

 

 

APPENDIX E 

 

SAMPLING EQUIPMENT CALIBRATION FORMS 

(To be submitted upon selection of testing contractor) 

 



 

   

 

 

 

 

 

 

 

ATTACHMENT B 

 

FLOW DIAGRAM - CEMENT KILN PROCESSING SCHEMATIC 

 



 

   

 

CPC Tulsa – Cement Kiln Process Flow Diagram 

 



 

   

 

 

 

 

 

 

 

 

ATTACHMENT C 

 

RESIDENCE TIME CALCULATION 

  



 

   

Normalized Gas Flows (20°C, 1 atm):
Maximum Kiln Flow 87,000       dscfm

147,818     dsm3/hr
Minimum Flow (assumed at 50% of maximum) 73,909       dsm3/hr

Burning Zone Section

Length 45.7         m

Inside diameter 3.7           m

Brick and coating 0.5334     m (9 in + 12 in)

Volume 240.93     m
3

Normalized flow through kiln (20°C, 1 atm) 73,909     m
3
/hr

Approximate gas temperature 1,927       °C (3,000°F)

Actual flow through kiln 154          m
3
/sec

Residence time 1.6           sec

Calcining Zone Section

Length 59.5         m

Inside diameter 3.7           m

Brick/lining 0.2286     m (9 in)

Total volume 478.66     m
3

Normalized flow through kiln (20°C, 1 atm) 63,720     m
3
/hr

Approximate gas temperature 1,093       °C (2,000°F)

Actual flow through kiln 83            m
3
/sec

Residence time 5.8           sec

Chain Zone Section

Length 24.4         m

Inside diameter 3.7           m

Brick/lining 0.2286     m (9 in)

Total volume (less 5% for chain) 186.48     m
3

Normalized flow through kiln (20°C, 1 atm) 63,720     m
3
/hr

Approximate gas temperature 357          °C (675°F)

Actual flow through kiln 38            m
3
/sec

Residence time 4.90         sec

Total Residence Time 12.3         sec

Residence Time
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