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 EXECUTIVE SUMMARY 
 
 
FutureFuel Chemical Company (FFCC) owns and operates an organic chemical manufacturing 
plant located southeast of Batesville, Arkansas, that was formerly owned and operated by 
Eastman Chemical Company.  As part of plant operations, FFCC (EPA ID# ARD089234884) 
generates wastes regulated under the Resource Conservation and Recovery Act (RCRA) and 
burns some of this waste in its three coal-fired boilers for energy recovery. FFCC is currently 
operating these boilers under Arkansas Department of Environmental Quality (ADEQ) 
Hazardous Waste Permit Number 11H-RN1-M005.  FFCC also destroys waste in its on-site 
incinerator currently operating under its Title V Permit (1085-AOP-R8).   
 
The documentation of compliance (DOC) was developed in order to certify that the boilers are 
designed and will be operated in a manner that ensures compliance with the emission standards 
of 40 CFR 63.1216. This documentation of compliance was prepared in accordance with 40 CFR 
63.1211(d) and was placed in the operating record on October 14, 2008. FFCC placed the DOC 
in its facility operating record as specified in the NESHAP: Final Standards for Hazardous Air 
Pollutants for Waste Combustors; Final Rule, effective October 12, 2005.  
 
FFCC submitted the boiler Comprehensive Performance Test (CPT) plan for approval on April 
11, 2008. The plan was conditionally approved by EPA Region 6 on April 13, 2010.  FFCC 
began the CPT on April 14, 2010 and concluded the testing on June 4, 2010. The results of this 
test are being submitted as the Notice of Compliance (NOC) to the EPA and ADEQ. FFCC will 
begin complying with the operational parameters and limits established within this NOC 
immediately upon submittal.  
 
 
CONCLUSIONS ON MEETING CPT OBJECTIVES 

 
The overall objectives of the Comprehensive Performance Test were to demonstrate that the 
boilers are capable of meeting the solid fuel-fired emission standards established in the MACT 
Combustion Rule (40 CFR 63 Subpart EEE) and to establish operating parameter limits that are 
equivalent with that demonstration. Table ES-1 summarizes the specific objectives demonstrated 
during the CPT.  
 
FFCC was successful in meeting the overall CPT objective, and this NOC establishes the 
operating conditions that reflect the results of this successful test.  
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Table ES-1 
 

Specific Objective CPT Result 

Demonstrate 99.99 % DRE of the designated POHC 
Chlorobenzene  

 
≥  99.9991 % 

 

Demonstrate control of hydrocarbon emissions to less 
than 10 parts per million dry volume (ppmv), corrected 
7 percent oxygen, on a hourly rolling average. 

≤ 0.4 ppmv @ 7% O2 

Conduct a one time emission test for Dioxin/Furan or 
submit adequate data in lieu of testing, and 
Demonstrate control of hydrocarbon emissions to less 
than 10 parts per million dry volume (ppmv), corrected 
7 percent oxygen, on a hourly rolling average (as 
shown above) 

 
Agency approved data in lieu of D/F test located in 
Appendix F of the CPT Plan.  One time D/F test 
results were 0.092 ng TEQ/dscm @ 7% O2 

 

Demonstrate control of particulate emissions to less 
than 68 micrograms per dry standard cubic meter 
(ug/dscm) at to 7 percent oxygen. 

26.2 ug/dscm @ 7% O2 

Demonstrate that control of HCl and free chlorine 
emissions are equal to or less than limit established 
using the health-based alternative compliance 
demonstration described in Appendix D of the CPT 
Plan (< 1,886.8 lb/hr chloride feed rate) 

494 lb/hr  

Demonstrate that control of mercury emissions are 
equal to or less than 11 micrograms per dry standard 
cubic meter (ug/dscm) corrected to 7 percent oxygen. 
During Test 2. 

3.9 ug/dscm @ 7% O2 

Demonstrate that control of Semi-Volatile metals 
(SVM) emissions are equal to or less than 180 
micrograms per dry standard cubic meter (ug/dscm) 
corrected to 7 percent oxygen during Test 2. 

158.8 ug/dscm @ 7% O2 

Demonstrate that control of Low-Volatile metals 
(LVM) emissions are equal to or less than 380 
micrograms per dry standard cubic meter (ug/dscm) 
corrected to 7 percent oxygen during Test 2. 

117.3 ug/dscm @ 7% O2 

Gather data regarding waste feed characteristics and 
process operating conditions that will be used to 
develop operational permit limits that will ensure 
compliance with regulatory performance standards. 

FFCC obtained all the necessary information to 
establish permit limits and demonstrate performance 
standards during the CPT. 
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DEVIATIONS FROM THE CPT PLAN 
 
There were several operational related deviations from the approved CPT plan that were made 
prior to conducting the CPT.   Table ES-2 details the changes made after formal EPA approval of 
the CPT plan. 
 
 

Table ES-2 
 

Change to the CPT Plan Explanation of Change 

Coal Sampling Location  

 
The original plan called for FFCC to sample the coal 
and diatomaceous earth as fed; however, the Agency 
directed us to modify the original sampling plan to 
obtain the coal samples prior to the addition of the 
diatomaceous earth. The coal samples were then taken 
from a sample point at the exit of the coal silo which is 
approximately 8 feet before the area where the ash 
(diatomaceous earth) was spiked into the coal.  
 

VOST Sampling Rate 

 
The original plan called for FFCC to obtain 4 VOST 
tube pairs over 120 minute sampling period.  The 
Agency directed us to obtain samples at a rate of 0.5 
liters per minute, which increased the sampling time to 
160 minutes. 
 

Chloride Analysis 

 
The CPT plan called for the commercial lab to use 
SW-846 Method 9076 or other approved method.  The 
Laboratory used SW-846 Method 9057, which is an 
EPA approved method for measuring chloride.  The 
Independent QA Reviewer examined this issue in 
detail (see Section 4) and determined that the use of 
Method 9057 rather than 9076 did not compromise the 
data. 
 

Maximum Hazardous Waste Feed Rate Limit, 
Maximum Combustion Air Flow Rate Limit, and 
Maximum Percent Stack Gas Oxygen Limit 

 
FFCC will set the maximum hazardous waste feed rate, 
the maximum combustion air flow rate limit, and the 
maximum percent stack gas oxygen limit based on the 
average of the test run averages, instead the average of 
the maximum hourly rolling averages as specified in 
the CPT plan. This is a more conservative approach. 
 



Boiler Notice of Compliance 
Revision No.: 0 
Revision:  09/01/10 
Page  iv of xix 

 

 

 
Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and 
Risk Management and Engineering, Ltd., Dallas, Texas   
 

 
Table ES-2, continued 

 
 

Change to the CPT Plan Explanation of Change 

Maximum Mercury Feed Rate Limit 

 
FFCC plans to use the Maximum Theoretical Emission 
Calculation (MTEC) to establish the maximum 
mercury feed rate limit. FFCC had planned to use the 
average of the test run averages to establish a 
maximum mercury feed rate limit; however the 
mercury present in the coal was uncharacteristically 
low. As seen in Table 2.0 of the CPT plan, the average 
mercury in FFCC's coal is 0.15 ppm. The mercury in 
the coal used during the CPT was 0.044 ppm.  
The MTEC assumes zero percent removal efficiency 
for mercury. To further alleviate concerns, FFCC will 
set the feed rate limit at just 90% of the MTEC 
Calculated limit to ensure it stays well below the 
MACT EEE standard for solid fuel-fired boilers. 
 

Laboratory Analytical Methods 

 
The CPT plan stated that certain analytical methods or 
other approved methods would be used by the 
laboratory. The laboratory used EPA approved 
scientific methods for all analytical results, but some of 
those methods were not specifically mentioned in the 
plan. The methods used, that were not specifically 
listed, were evaluated by the independent third party 
QA/QC officer and determined to be approved and 
viable EPA methods. This evaluation is discussed in 
section 4.0 of the NOC. 
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CPT ISSUES AND SOLUTIONS 
 
The boilers met all CPT objectives; however, the following issues were encountered during the 
CPT: 
 

1) THC CEMS Malfunction 
 

2) VOST Audit Process 
 
3) Coal Feed Rate 

 
 
Issue 1 – THC CEMS Malfunction 
 
We began stabilizing the boiler for Test 2, Run 1 at 05:00 am. At 06:11 am we encountered a 
mechanical malfunction on the THC CEMS which initiated an AWFCO. The control system 
mechanic for the CEMS did not arrive at the plant site until 08:00 am. He repaired the 
malfunction and we were back on line by 09:00 am stabilizing again. Test 2, Run 1 began at 
10:04 am instead of the planned 07:00 am start.  
 
 
Issue 2 – VOST Audit Process 
 
The Agency did not ship the VOST audit materials with fittings that would work with the stack 
sampling crew's equipment, and did not provide a means to measure the temperature of the audit 
stack.  FFCC initiated an extensive search for fittings at its plant site, but none were found that 
would provide leak free flow from the audit cylinder.  In the end, the stack sampling crew was 
forced to break one of its sampling probes so that the VOST audit process could be completed. 
 
 
Issue 3 – Coal Feed Rate 
 
During Test 2, Run 3, the process operators failed to select the correct analytical data for waste 
tank WB01. FFCC was burning the test waste from WB01 but the computer was using analytical 
data entered for tank WB02. This did not impact the test results but it did cause the coal feed rate 
to read artificially low because the heating value for the waste in tank WB02 was higher than 
that of the test waste. They discovered this error at the end of Run 3 when they were switching 
the system back to burn from waste tank WB02. We informed agency oversight personnel of the 
mistake and demonstrated that that we were indeed burning from the CPT waste tank (WB01), 
during the test, by showing him the valve positions in the plant information system.  
As shown in Section 1.2.1.1, the coal feed rate is not a direct measurement, but it is calculated 
indirectly based on various analytical and process data. It uses the heating value of the waste, the 
heating value of the coal, the feed rate of the waste, the steam production rate, various 
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temperature measurements, and the boiler efficiency to calculate the coal feed rate. Because the 
analytical for tank WB02 was selected, the computer used an artificially high heating value for 
the waste, which caused it to calculate an incorrect low coal feed rate. This explains the 
difference in the coal feed rate that was displayed on the computer screen between run 3 (Friday, 
June 4th) and runs 1 and 2 (Thursday, June 3rd).  
In order to get a true and accurate coal feed rate, FFCC recalculated the coal feed rate based on 
the true Btu analysis of both the coal and the waste obtained from the sampling completed during 
the CPT. Appendix E-6 provides the process data for the coal feed rate correction that was used 
along with the correct Btu to obtain the true and accurate coal feed rate during the CPT.  
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PERMIT RELATED OPERATIONAL DATA 
 
Table ES-3 provides a summary of the permit related operational data derived from the CPT.  
 

Table ES-3 
 

Parameter Basis Result 

Maximum total hazardous 
waste feed (lb/hr-12HRA) 

Average of the test run averages recorded 
during each run of Test 2 2,518 lb/hr 

Maximum Chloride Feed Rate 
(lb/hr-12HRA) 

Average of the test run average feed rates 
recorded during each run of Test 2 494 lb/hr 

Maximum Ash Feed Rate 
(lb/hr-12HRA) 

Average of the test run average feed rates 
recorded during each run of Test 2 791 lb/hr 

Maximum Mercury Feed Rate 
(lb/hr-12HRA) 

Based on 90% of the MACT Standard 
using the maximum theoretical emissions 
calculation (MTEC)  

0.00083 lb/hr 

Maximum Semi-Volatile Metal 
Feed Rate (lb/hr-12HRA) 

Average of the test run average feed rates 
recorded during each run of Test 2 with 
extrapolation  

0.64 lb/hr 

Maximum Low-Volatile Metal 
Feed Rate (lb/hr-12 HRA) 

Average of the test run average feed rates 
recorded during each run of Test 2 with 
extrapolation 

 
4.58 lb/hr 

 



Boiler Notice of Compliance 
Revision No.: 0 
Revision:  09/01/10 
Page  viii of xix 

 

 

 
Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and 
Risk Management and Engineering, Ltd., Dallas, Texas   
 

Table ES-3, continued 
 
 

Parameter Basis Result 

Minimum Combustion temperature 
(degrees F) 

Average of the test run averages of 
Test 1 1,061 deg F 

Maximum Combustion Air Flow 
Rate (scfm) 

Average of the test run averages 
recorded during each run of Test 2  21,130 scfm 

Maximum Stack Gas Oxygen 
Content (%) 

Average of the test run averages 
recorded during each run of Test 1 12.2 % 

Maximum ESP Inlet Temperature Average of the test run averages of 
Test 2 515 deg F 

Minimum ESP Power (kW) Average of the test run averages of 
Test 2 8 kW 

Minimum Atomization Pressure 
(psig) Manufacturer’s Recommendation 30 psig 

Maximum Combustion Chamber 
Pressure (in. w.c.) Negative Pressure System < 0 
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FINAL PERMIT LIMITS 
 
The final limits adopted pursuant to this NOC are described in Table ES-3. All parameters will 
be continuously monitored process parameters that will be tied to automatic waste feed cutoffs 
(AWFCO).  
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1.0  Notice of Compliance 
 
The following notification of compliance summarizes the activities associated with the 
comprehensive performance test (CPT), documents the results of the CPT, and serves as the 
basis for the development of permit conditions. The CPT was generally conducted in accordance 
with the CPT plan as approved April 11, 2008 as revised May 14, 2010. 
 
 
1.1  Facility Information and List of Key Project Personnel 
 
The following section gives background facility information and provides a list of key project 
personnel. 
 
 
1.1.1  Facility Information 
 
Background facility information is listed below: 
 

Facility Name: FutureFuel Chemical Company 
Contact: Thomas L Floyd 
Address: P.O. Box 2357 

2800 Gap Rd. Hwy 394-S 
Batesville, Arkansas  72503 

Telephone Number: (870) 698-1811 
U.S. EPA Identification No.  ARD089234884 

Permitting Agencies: Environmental Protection Agency, Region 6 
Arkansas Department of Environmental Quality, Air Division 
Arkansas Department of Environmental Quality, Hazardous 
Waste Division 

 
 
1.1.2  List of Key Project Personnel 
 
A list of key project personnel is shown below: 
 

Name Steve Case, P.E. 
Company FutureFuel Chemical Company 
Title Technical Associate 
Address P.O. Box 2357 

Batesville, Arkansas 72503 
Telephone No. (870) 698-1811 

Project 
Manager 

Responsibility: Responsible for all aspects of the CPT 
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Name Thomas L Floyd 
Company FutureFuel Chemical Company 
Title Senior Environmental Biologist 
Address P.O. Box 2357 

Batesville, Arkansas 72503 
Telephone No. (870) 698-1811 

CPT 
Manager 

Responsibility: Responsible for implementing and coordinating the CPT 
 
 

Name David Weeks 
Company Risk Management & Engineering, LTD. 
Title Senior Environmental Engineer 
Address Dallas, TX 
Telephone No. (972) 412-6819 

Independent 
Third Party 
Quality 
Assurance 
Auditor 

Responsibility: Independent third party quality assurance auditor for all 
aspects of the CPT 

 
 

Name Jeremy Hutchens 
Company Alliance Source Testing 
Title Environmental Scientist 
Address 214 Central Circle SW 

Decatur, Alabama 25603 
Telephone No. (256)260-3974 

Stack 
Sampling 
Project 
Director 

Responsibility: QA/QC assurance of stack gas sampling to ensure integrity 
of emissions data. 

 
 

Name Mike Gillihan 
Company FutureFuel Chemical Company 
Title Process Assistant 
Address P.O. Box 2357 

Batesville, Arkansas 72503 
Telephone No. (870) 698-1811 

Process 
Spiking 
Coordinator 

Responsibility: Coordinating process spiking 
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Name Marshel Bray 
Company FutureFuel Chemical Company 
Title Environmental Process Assistant 
Address P.O. Box 2357 

Batesville, Arkansas 72503 
Telephone No. (870) 698-1811 

Process 
Sampling 
Coordinator 

Responsibility: Coordinating process sampling 
 
 

Name Ryan O'Dea 
Company Alliance Source Testing 
Title  
Address  
Telephone No.  

Stack 
Sampling 
Field 
Supervisor 

Responsibility: Coordinating the collection of stack gas emissions 
 
 

Name Michael D. Challis 
Company Maxxam 
Title Laboratory QA/QC Manager 
Address P.O. Box 598 

Addison, Texas  75001 
Telephone No. (972) 931-7127 

Laboratory 
Coordinator 
& QA/QC 
Manager  

Responsibility: Coordinating the laboratory analysis of all samples and 
ensuring QA/QC procedures on sampling and analysis. 

 
 

Name Harry Shah 
Company EPA, Region 6 
Title Project Engineer 
Address 1445 Ross Ave, 

Dallas, TX 
Telephone No.  

EPA 
Oversight 
Personnel 

Responsibility: EPA Oversight of the CPT 
 
 

Name  Larissa Brown 
Agency Arkansas Department of Environmental Quality 
Address 1141 E. Main St, Suite #315 

Batesville, AR  72501 
Telephone No. (870) 793-4762 

Agency 
Oversight 
Personnel 

Responsibility: ADEQ oversight of the CPT 
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1.2 Detailed Engineering Description of Boiler System  
 
FFCC operates three hazardous-waste-burning coal-fired boilers (Nos. 1, 2 and 3) at its 
Batesville, Arkansas plant.  These boilers generate steam for plant operations by burning coal, 
non-hazardous and hazardous liquid process wastes, biomass fuel, bio-sludge and non-hazardous 
solid waste for energy recovery. 
 
The boilers and associated coal feeding systems, liquid waste feed systems, ash handling 
equipment, and air pollution control equipment are housed in FFCC's B-6M01 boiler area.   
 
The three coal-fired boilers are Model MKB units built by E. Keeler Co. The boilers are identical 
in design, capacity, and operation.  Preventive maintenance programs are also identical for each 
boiler.  The boilers were installed at the FFCC site between October 1975 and December 1976.  
The practice of third party engineer construction certification was not prevalent at the time the 
boilers were installed.  However, construction supervisors from E. Keeler were hired and present 
onsite as the boilers were installed and taken through start-up.  At the time of construction, the E. 
Keeler construction supervisor ensured that the boilers were field erected within manufacturer 
design tolerances. 
 
The boilers are balanced, draft, power generation, water-tube type units that have been fitted 
with atomizing nozzles to facilitate burning of liquid wastes.  Each boiler consists of a 
combustion air fan, a traveling grate stoker, a steam drum, a mud drum, a super-heater, an 
economizer, an induced draft fan, an over-fire air fan, a soot blower system and a computerized 
boiler control system.  The current design criteria for the boilers are as follows: 
 

Design Criteria 
 

• Pounds of Steam per Hour (continuous) — 50,000 
 

• Pounds of Steam per Hour (4-hour peak) — 57,500 
 

• Operating Pressure (psig) — 610 
 

• Design Pressure (psig) — 675 
 

• Steam Temperature (°F) — 700 
 

• Feedwater Temperature (°F) — 270 
 

• Total Heating Surface (ft2) — 4,839 
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• Radiant Heating Surface (ft2) — 689 

 
• Convection Heating Surface (ft2) — 4,150 

 
• Furnace Volume (ft3) — 3,390  

 
• Fuel — coal, solid refuse, gas, liquid fuels and liquid waste fuels 

 
 
Drawing 6M01-1A-021 and Drawing 6M01-4V-014 show equipment arrangements and a cut-
away view of the Keeler boilers.  The firebox dimensions are approximately 11 feet wide by 19 
feet long by 45 feet tall.  The boilers are rated for a maximum heat release of 76.6 million British 
thermal units (Btu) per hour each and a solid processing rate of 4.2 tons per hour.  A simplified 
block flow diagram of the boiler system is provided on Figure-1.0.   
 
The spreader-type stoker firebox combusts coal in both suspension and via mass burning.  This 
combustion provides all of the heat needed to maintain steady flame characteristics in the boiler 
combustion chamber.  Waste combustion is ancillary to this primary combustion.  The 
suspension burning takes place as the coal exits the spreader.  The coal ignites and burns as it 
travels to the grate, where the heavier coal particles continue to burn as a mass on the grate.  
Combustion air is routed to the firebox, both under the grates, (which supports the mass burning 
and overall combustion), and as overfire air, (which provides secondary air to complete the 
combustion process and to add turbulence in the firebox).  The combustion of waste fuels and 
coal produces flame temperatures inside the firebox between 2000 and 2400 ºF. 
 

Cleaning and Maintenance 
 
Each boiler is equipped with a soot-blowing system, which blows high-pressure steam through 
the tubes to remove soot.   
 
The boilers are also washed out once a year before the annual preventative maintenance is 
performed on the boiler.  The boilers are normally shutdown one at a time during the months of 
June, July and August for preventative maintenance.  The firebox, super heater, economizer, ash 
handling system and precipitator sections of the boilers are washed out.  High pressure water is 
used during the cleaning process to ensure that the debris is removed from the grates, walls and 
tubes through out the boiler. 
 
In addition, if the operators determine that boiler performance has significantly deteriorated 
during typical process run cycles, the unit is taken out of service, inspected, and cleaned if 
necessary. 
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1.2.1  Combustion and Fuel Feed Systems 
 
Currently, approximately 13,000 tons per year of fuel-quality liquid waste are burned as fuels in 
FFCC's three coal-fired industrial boilers in addition to coal and other types of waste fuels.  The 
fuels and waste streams that can be fed are summarized as follows: 
 

Feed Stream  Feed System 

Coal  2 Spreader Stokers per Boiler 
Nonhazardous/Hazardous Liquid Waste  1 Steam-Atomized Nozzle per Boiler 
Bio-Sludge   2 Air-Atomized Nozzles per Boiler 
Biomass Fuels (e.g., Wood chips)  2 Spreader Stokers per Boiler  

 
FFCC processes the feed streams described above as follows: 
 

• The feeder stokers feed coal and biomass fuels into the boiler. 
 

• All liquid wastes are atomized through waste nozzles by high-pressure steam into 
the boiler. 

 
• The bio-sludge wastes are atomized through waste nozzles by high-pressure air 

into the boiler. 
 
It is FFCC’s understanding that successful performance of a CPT in accordance with this plan 
will constitute approval to burn the types of waste described in this section. 
 

1.2.1.1 Primary Fuel Feed Systems 
 
Stoker coal is the primary fuel used to maintain the Boilers at a steady state.  Coal is fed to the 
boilers on a continuous basis (i.e., 24 hours/day, 7 days/week) to maintain the desired steam 
demand.  The coal used by the boiler system is a solid material with a maximum particle size of 
2 inches.  Heating value and other characteristics are described in Tables-1.0 and 2.0. 
Coal is delivered in rail cars or trucks, which are unloaded into track-hoppers.  From the hoppers, 
the coal is conveyed on a belt conveyor system up to three separate coal bunkers inside the B-
6M01 boiler area. The coal is gravity fed from the bunkers into the boilers.  The coal is 
mechanically spread by stokers which flip it to the opposite side of the boiler, (the boilers are 
equipped with two spreader stokers, identical in design and operation).  The coal falls onto a 
traveling grate that slowly moves the burning bed of coal across the boiler. 
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The feed rate of the coal is determined by measuring the steam flow rate, economizer water 
temperature outlet, waste feed rate, and the heat contents of the waste and coal.  Coal feed rate is 
determined by the following equation: 
 
 

Where, 
Q = Coal Feed Rate (lb/hr) 
 
A = Steam Flow Rate (lb/hr) 
 
B = Economizer Water Outlet Temperature (º F) 
 
E = Boiler Efficiency (typically 70 to 80%) 
 
F = Heat Content of Waste (BTU/lb) 
 
G = Heat Content of Coal (BTU/lb) 
 
M = Waste Feed Rate (lb/hr) 

 
 
 
1.2.1.2  Liquid Waste Feed Systems 
 
The characteristics of the FFCC wastes are described in Tables-1.0 and 2.0.  The waste 
characteristics provided in the tables are typical of as-fired conditions; although FFCC may 
occasionally blend hazardous waste by moving material between tanks to meet desired waste 
feed characteristics and regulatory requirements.  The liquid wastes burned in the boilers are 
normally supplied from either the No. 1 Tank Farm or the Sludge Tanks.  The No. 2 Tank Farm 
normally does not send waste directly to the boilers, but vent gases from the No. 2 Farm are 
routed to the boilers.  The No. 1 Tank Farm consists of three storage tanks.  These tanks are 
permitted hazardous waste tanks referred to as WB-01, WB-02, and WB-03.  Each of these tanks 
has a 10,000-gallon capacity and is equipped to hold liquid wastes for treatment at the RCRA 
facility. The tanks are equipped with high- and low-level alarms and level indicators, located in 
the Incinerator and Boiler Control Rooms. 
 
The sludge tanks, WDT-01 (North Tank) and WDT-02 (South Tank), are RCRA-permitted 
hazardous waste tanks. Both tanks are 2,500-gallon in capacity, insulated, and externally lined 
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with 30 psig heat tracing.  Both tanks are equipped with high- and low-level alarms and level 
indicators, located in the Incinerator and Boiler Control Rooms.   
 
Liquid waste can also be burned directly in the boilers from containers.  FFCC uses several 750-
gallon portable containers to transfer wastes to the treatment facility. FFCC also has the ability to 
burn directly from a tank truck if necessary.  The portable containers are used for special 
manufacturing situations and for waste that have the potential to be incompatible with the waste 
stored in FFCC storage tanks. 
 
Centrifugal pumps are used to transfer waste from the storage tanks and containers to the boilers 
through a variety of lines.  The flow rate of the liquid wastes is continuously monitored by mass 
flow meters and can be adjusted with a control valve located at each boiler.  Two automatic 
block valves in the liquid waste line ensure proper shut-off when not burning.  The liquid 
hazardous waste feed system has the capability of supplying up to 5,100 lb/hr of liquid waste to 
the boilers; however, typical waste feedrates are approximately 2,000 – 2,500 lbs/hour.  The 
liquid waste feed line is controlled by atomizing the waste feed with 150 psig steam.  
 
The boiler waste feed piping and instrumentation can be seen in drawing 6M09-9T-089. 
 
 
1.2.1.3  Sludge Feed Systems 
 
In addition to liquid hazardous waste, the boilers are also equipped to burn various types of 
sludges.  Currently, only non-hazardous sludge from FFCC’s biological waste water treatment 
plant is burned in the boilers via nozzles (separate from those used to burn liquid waste) which 
use high-pressure air to atomize the waste as it is introduced into the boilers.  The bio-sludge 
feed system has a capacity of 7,000 lb/hr.   
 
 
1.2.1.4  Alternative Solid Fuel Feed System 
 
Alternative fuel is conveyed on a belt conveyor system along with the coal up to three separate 
coal bunkers inside the B-6M01 boiler area. It is then gravity fed from the bunkers with the coal 
into the boilers.  The alternative fuel and coal is mechanically spread by stokers which flip it to 
the opposite side of the boiler, (the boilers are equipped with two spreader stokers, identical in 
design and operation).  The alternative fuel falls onto a traveling grate that slowly moves with 
the burning bed of coal across the boiler. 
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1.2.1.5  Waste Vent Gases 
 
Fugitive emissions from FFCC’s hazardous waste storage tanks are routed to Boilers No. 1 and 2 
for destruction.  The P&ID diagram for the vent system is attached.  Each tank vents through a 
detonation arrestor and pressure safety valve (PSV) into a common stainless steel header.  The 
header is equipped with low point drains that are steam traced.  The temperature of the steam 
tracing prevents the vapors from condensing in the header.  The drains are checked periodically 
to ensure that vapor condensation is not occurring.  The coal-fired boilers operated under 
negative pressure with an induced draft fan on the back end of the boiler system. This induced 
draft pulls the tank vapors into boiler combustion zone for destruction. The vapors pass through a 
flow meter, a double block and bleed valve arrangement, a manual valve, and a flame arrestor, 
before entering the liquid waste feed injection nozzle.  The vent system is controlled by the 
boiler operators. 
 
The vent system ductwork is constructed of 316L stainless steel from the tanks up to the point 
where the duct enters building 6M01.  The ductwork construction material then changes to 
carbon steel. Carbon steel is used because the ductwork from the edge of building 6M01 to the 
boilers was present prior to installation of the vent gas feed system.  This existing carbon steel 
ductwork was not being used for another purpose at the time the vent system was designed and 
constructed. 
 
Detailed information about the vent system can be obtained from FFCC’s Title V permit 
application.  Emissions from each of the 11 tanks are included in the volatile organic compound 
emission estimates.  EPA’s TANKs program was used to derive the VOC emission rate 
estimates. These calculations resulted in an estimate of 3.9 lb/hr VOCs vented to the boilers (this 
amount of VOCs is negligible when compared to the trial burn liquid waste feed rates of 1,350 
and 3,672 lb/hr). Although the waste vent gases are currently routed only to boilers 1 and 2, as 
noted above, the impact from these VOCs is negligible. Given this negligible impact, boiler 3 is 
representative of the operational conditions and performance of all units.  Based on the 3.9 lb/hr 
emission rate, the worst case chlorine emission is 0.6 lb/hr chlorine assuming all the VOCs in the 
tanks is monochlorobenzene. 
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1.2.2 Prime Mover  
 
The induced draft fan will provide motive force to transport the combustion gas through the unit 
where it is expected to exit the boilers at temperatures between 375 and 515 ºF.  The fan is a 
Model 6,000 Radial Tip type assembly manufactured by Chicago Blower (see drawing 6M01-5-
048).  The flue gas flow rate is expected to range between 20,000 to 40,000 actual cubic feet per 
minute (acfm) when producing steam.  The maximum flue gas flow rate capacity was set at 
49,827 acfm during 1999 trial burn. We plan to target 42,000 acfm during the CPT. Specific 
design criteria for the prime mover are provided below and are based on a specific static 
pressure. 
 
 
The forced draft fan will provide the majority of the combustion air to the boiler system (see 
drawing 6M01-5-049). The forced draft (FD) fan is the only variable combustion air input. 
Combustion air is also supplied by the overfire fan (shown in drawing 6M01-5-093) and waste 
chemical fan (shown in drawing 6M01-9T-089), but these two combustion air inputs are fixed at 
3,050 scfm and 1,800 scfm respectively. These two fixed air supplies will be on when burning 
waste and their respective total combustion air input (4,850 scfm) will be added to the 
combustion air provided by the FD fans. The FD fans provide 21,456 scfm combustion air at 
100% of design. The amount of combustion air provided by these identical fans is measured the 
same on all three boilers. The measurement is the square root of a differential pressure across an 
annular ring. This measurement is recorded as 0 to 100% of measured flow. The % measured 
flow will be converted to scfm based on the design of the FD Fans.  
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1.2.3 Waste Liquid Injection Nozzles  
 
Each boiler has one waste liquid injection nozzle located above the coal fuel bed.  Each nozzle is 
designed to atomize liquid waste using 150 pounds per square inch gauge (psig) high pressure 
steam for atomization which helps to prevent blockage. The waste liquid injection nozzle can be 
seen in drawing 6M01-4E-554. The steam atomization pressure is maintained at a minimum of 
40 psig. The liquid waste pressure is maintained at a minimum of 20 psig when burning waste. 
The burner is also equipped with piping to facilitate burning of waste vent gases and a separate 
blower to provide combustion air that facilitates waste burning. 
 
Even though the waste injection system is composed of traditional burner elements that combine 
fuel and air, the system does not function as a primary fuel burner.  Rather, the liquid waste 
injection system is merely designed to facilitate the combustion of the waste by the primary coal 
fed combustion system.  The temperature and turbulence needed to ensure waste combustion is 
provided by the coal fuel bed.  The coal fuel bed supplies the flame stability for the system.  For 
example, FFCC procedures establish a minimum steam production and minimum temperature 
before waste is introduced to the boiler.  Hence, traditional burner design criteria are not totally 
applicable to the liquid waste injection system. 

Design Criteria 
 

• Size — 100 million BTU/hour 
 

• Viscosity —The liquid waste injection nozzle does not function as a stand-alone 
burner that is solely responsible for waste combustion performance. Rather 
combustion inside the boiler firebox is controlled and effectuated by the combustion 
of the coal-fuel bed. The liquid waste injection nozzle serves only to introduce waste 
into the boiler firebox. Therefore, viscosity is not a design concern for this nozzle 
because the nozzle does not function as a burner and combustion stability is 
maintained by the coal fuel bed.  For informational purposes, the nozzle as a burner is 
designed to maintain a stable flame with liquids ranging from No. 2 to No. 6 fuel oil.  
No. 6 fuel oil at 100°F has a viscosity of 310 centipoise.  If the nozzle was used as a 
main waste burner, then a design viscosity to ensure stable flame conditions might be 
appropriate. However, the nozzle is not being used as a burner in this boiler design 
and thus, should not be a limiting parameter of the permit. 

 
• Minimum Heating Value — None. 

 
• Excess Air — The liquid waste injection nozzle and boiler forced draft fan jointly 

supply excess air to the boiler firebox. 
 

• Burner Pressure — The pressure range for the liquid waste injection nozzle is 10 to 
125 psig. The pressure range for the steam atomization pressure is 3 – 50 psig. 
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1.2.5 Automatic Waste Feed Cutoff System 
 
The primary function of the AWFCO system is to prevent the feeding of hazardous waste if 
combustion conditions are outside notification of compliance (NOC) limits.  The AWFCO 
system is implemented in the boiler distributive control system (DCS).  
 
FFCC boilers are equipped with a central control system paired with a Data Acquisition System 
(DAS) to provide the necessary monitoring and control.  The control system is comprised of a 
DCS (MOD 300), and the DAS is a separate, interfaced data historian (OSISoft PI System).  The 
DCS is linked to the Continuous Emission Monitoring System (CEMS) and other process 
instrumentation necessary to properly control boiler combustion and the fuel feed systems and to 
monitor permit parameters.  
 
The DCS is equipped with operator interfaces so that boiler operation can be monitored and 
modified, if necessary, by the operator when the boiler is in use.  The DCS receives as inputs the 
operating variables from the CEMS and other system monitoring devices and transmits their 
values to the operator interfaces and the DAS system.  The values are also stored within the DCS 
for short-term recordkeeping.  The DCS receives new input readings of each required variable at 
least every 15 seconds and writes the value to the DAS.  The DCS also computes a number of 
calculated values that are necessary to ensure permit compliance.  Periodic and hourly rolling 
averages are also calculated in the DCS as required and where not already calculated in the 
CEMS.  The DCS is capable of short-term recordkeeping and the PI system provides the long-
term historical record.  Industry standard data compression techniques are used to minimize the 
storage space required for the long-term historical data. 
 
The 60-minute rolling averages for the CEMS (THC and O2) are computed by an ESC data 
logger.  The ESC uses the data measured by the CEMS at least every 15 seconds to compute 1-
minute periodic averages.  The ESC then calculates hourly rolling averages once a minute based 
on the previous sixty 1-minute periodic averages for each parameter.  The hourly rolling 
averages computed by the ESC data logger are sent directly to the DCS before being forwarded 
to the DAS.  The DCS uses the hourly rolling average CEMS data to activate interlocks if 
necessary. 
 
The DCS monitors the boiler operation including all the required permit operating parameters.  If 
any parameter exceeds its regulatory limit, the DCS initiates an automatic waste feed cutoff by 
transmitting a digital signal which immediately closes the dual block valves that prohibit waste 
from entering the unit. Simultaneously, the DCS initiates an increase in the coal feed rate to 
maintain boiler load and temperature. The radiant heat in the boiler will not allow the chamber 
temperature to drop significantly during the cutoff of liquid hazardous waste.  Therefore, any 
residual liquid hazardous waste fuel in the boiler will be burned.  In accordance with regulatory 
requirements, FFCC will test the waste feed cutoff system, for each boiler, once each week 
during normal operation. This test includes all associated alarms. 
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In order to minimize the number of waste feed cutoffs, the DCS will annunciate the appropriate 
alarm when any of the monitored variables reach a high percentage of their limits.  This early 
warning permits the boiler operator to take necessary corrective action before established limits 
are exceeded.  The early alarm does not activate the AWFCO system.  The AWFCO system is 
activated immediately whenever a permit related parameter reaches its limit.  The DAS records 
all automatic waste feed cutoffs, either tests or actual. 
 
The final AWFCO parameter values will be based on the operating limits established during the 
DPT and will be identified in the notification of compliance.  
 
 
1.2.6  Description of Air Pollution Control Equipment 
 
Combustion gases from the boilers are treated by individual electrostatic precipitators (ESPs) to 
remove the flyash and other contaminants. Drawing 6M01-4V-016 provides a cut out view of the 
boiler pollution control equipment arrangement. The design criteria for the ESP are as follows. 
 

Design Criteria 
 

• Manufacturer Name:  Research-Cottrell, Inc. 
 

• Model No:  IP3280 
 

• Removal Efficiency:  99.6% (based on 1999 Trial Burn) 
 

• Performance Monitoring:  Power Input (KW) 
 

• Nuendorfer Precipitation Controls 
 
Each section of the three ESPs has fifteen 9-inch wide ducts, formed by sixteen vertically aligned 
collecting plates, 15 feet high.  The collecting plates are arranged in two banks of eight plates, 
and each bank of plates is supported at its upper leading and trailing edges by individual anvil 
beams.  There are 48 collecting plates in each ESP.  Suspended in the center of the ducts of each 
ESP section are 120 discharge electrode wires.  These wires are formed by 0.1055" diameter, 
hard-drawn basic wire without coating, with a capped shroud at the top and bottom.  Each wire 
supports a 15 or 25 pound cast iron weight, in plumb bob suspension, except four wire frames, 
which support the steadying bars.  There are 360 discharge electrodes in each ESP.  To provide 
for more uniform gas distribution, perforated distribution plates are located at the inlet end of 
each ESP.  A 3/16” -thick, mild-steel shell encloses the collecting plates and discharge 
electrodes. Two pyramidal-type hoppers are located at the bottom of each ESP and three 
insulator compartments are located on the roof.  Each insulator compartment serves one unit 
section in each ESP. 
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Transformer-Rectifier Sets 
 
High voltage, uni-directional power for energizing wire supporting frames in each ESP is 
supplied by three, 45 kv and 250 ma transformer-rectifier sets (silicon).  The three transformers 
on each ESP are located on the ESP roof.  Connections to the interior of each unit section are 
made with one run of pipe and guard.  Each transformer-rectifier energizes one wire frame in one 
unit section with full-wave voltage.  The high voltage transformer and silicon rectifier of each set 
are submerged in an oil-filled tank, which is equipped with two high-voltage output bushings. 
 
An advanced microprocessor energization system, designed to maintain maximum usable ESP 
power by monitoring and automatically controlling electrical variables, is provided.  It 
continuously and automatically adjusts to conditions such as changing boiler loads, variable fuel 
supplies, and upset situations without readjustment.   
 
The control units for the transformer rectifier sets (silicon) are free standing, metal cabinets for 
indoor installation.  Manual and automatic controls are provided.  Each control unit contains all 
of the components required to control and protect one transformer-rectifier set except for a 
resistor board, which is located in the rectifier ground switch enclosure. 
 
Collecting Plate Rappers 
 
The collecting plates of each ESP are cleaned of collected material by the action of seven 
magnetic-impulse, gravity impact (MIGI) rappers.  There are two rappers in each unit section 
and one in the inlet flues. 
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Discharge Electrode Vibrator 
 
The discharge electrode wires of each ESP are cleaned of collected material by the action of 
three vibrators.  There is one vibrator in each unit section. 
 
Collecting Plate Rapper Control 
 
The control for the MIGI rappers is installed in a single cabinet for each ESP.  The control for 
each ESP is a Neundorfer MicroRap microprocessor-based rapper control system.  The system 
energizes a rapper on a custom frequency.  The rappers can be managed controlled in groups or 
individually.  This allows the rapping intensity of each group or rapper to be adjusted 
independently of the other groups. 
 
Discharge Electrode Vibrator Controls 
 
The controls for the vibrators are installed in a single cabinet for each ESP.  Each control 
includes one vibration period controller and one cam timer.  The cam timer has a synchronous 
gear-motor, cam shaft, cams and switches.  The motor drives the camshaft at a constant speed 
and the rotating cams actuate eight load switches.  A vibrator is energized each time a load 
switch closes.  A multi-notch cam and switch on each cam timer is used to actuate the vibration 
period controller which limits the period of vibration of each vibrator to a maximum of six 
seconds.  The cam timer is adjusted so that the vibrators are energized in consecutive order 
without overlapping. The cam timer has a time cycle of 30 minutes. 
 
 
1.2.7  Ash Handling System 
 
The ash handling system is composed of two subsystems; the bottom ash hopper sluicing system 
and the fly ash system.  The bottom ash hopper sluicing system removes clinkers (bottom ash) 
from the three firebox bottom ash hoppers and flushes them out of the plant to an ash 
management area.  Each bottom ash hopper is equipped with a clinker crusher and Jetpulsion 
pump.  The crusher grinds the clinker material down to a size suitable for sluicing out of the 
plant by the Jetpulsion pump using high pressure ash service water.  The Jetpulsion pumps are 
controlled by valves in the supply line to each pump.  The three bottom ash hoppers are normally 
emptied one after the other in sequence manually or by an automatic control system.  The control 
panel also contains controls to operate the sluice gate associated with the precipitator hopper 
washdown drain sump. 
 
The fly ash system removes stored fly ash from six precipitator hoppers, three economizer 
hoppers and three siftings hoppers, mixes it with water and sluices it out of the plant to the ash 
management area.  The hopper sections are equipped with self-feeding fly ash intakes, which 
control the flow of ash from the collecting hoppers to the ash transport lines.  The ash is 
conveyed pneumatically through the transport lines to a Hydroveyor exhauster.  The 
ash/air/water mixture then passes through an air separator where the air is bled off.  The 
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ash/water slurry continues down the sluicing line to the management area under pressure from 
the Hydroveyor exhauster.  The fly ash intakes are operated as a programmed sequence by an 
automatic control system.  This automatic sequence is initiated by push-button from the fly ash 
system mimic control panel and proceeds to completion. 
 
 
 
1.2.8  Boiler Stack 
 
The three boilers share a common 200-foot tall by 108-inch (at exit) diameter stack.  The stack 
interior is constructed of gunnite and red brick.  The external part of the stack is made from 10-
inch thick reinforced concrete.  The base of the stack is 232 inches in diameter.  During the trial 
burn, combustion gases will bypass the main stack and be sampled from a “stub” stack especially 
designed to facilitate sampling of stack gases.  The main stack cannot be used for sampling 
because the emissions from Boiler No. 3 cannot be differentiated from the non-sampled coal 
fired boilers.  The agency has approved use of the “stub” stack in all previous testing.  The 
“stub” stack is constructed such that cyclonic flow is controlled. 
 
 
1.2.9 Location and Description of Temperature, Pressure, and Flow Indicating 

and Control Devices  
 
FFCC uses a variety of devices to control the operation of the boiler system.  A list of the 
instruments important to the combustion of hazardous waste including their description and 
location can be seen in Tables-3.0 and 4.0.  
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1.2.10  Stack Gas Monitoring System 
 
FFCC continuously monitors oxygen (O2) and total hydrocarbon (THC) levels in the combustion 
stack gases.  The continuous emission monitoring system (CEMS) presently utilized by FFCC is 
an extractive system.  The CEMS and other process instrumentation are summarized in Tables 
3.0 and 4.0. The CEMS piping and instrumentation diagram can be seen in drawing 6M09-9T-
005.  
 
The CEMS is divided into three parts:  a sample probe (installed directly on the dedicated breech 
to a common stack); a sampling gas conditioning and analysis cabinet (SGC&AC); and a heated 
sample line (HSL) connecting these two parts.  The probe/primary filter assembly is a sample 
extractive device, which is placed in direct contact with the flue gas environment.  It is used to 
draw in and filter a representative sample of the flue gas stream to be processed by the 
SGC&AC.  A clam shell designed heating jacket, which surrounds the probe body, heats the 
sample probe. 
 
A sample pump located in the SGC&AC, universal gas conditioning system, is used to draw in a 
continuous gas sample from the Extractive Probe Assembly via the HSL. The main function of 
the SGC&AC is to dry the sample gas by means of lowering the dew point of the gas sample, 
thus removing the moisture.  Then, the dried gas sample is delivered to the O2 and THC 
analyzers.  The SGC&AC conditions the sample for analysis by the analyzers.  This SGC&AC 
system can be divided into four basic sections:  the gas sample drying section, dried sample 
distribution sections, the analysis section and auto-calibration/data collection.  The first point of 
contact for the gas sample after being transported via the HSL is the pre-cooler.  From here, the 
partially dried gas sample and the condensed moisture flow into the secondary Condensate 
Collector.  Next, the gas sample flows on to the Sample Conditioner to have the remaining 
moisture removed.  From the sample conditioner (Universal), the dried gas sample flows through 
the Instrument Plate, through a set of rotometers which control the flows and into the Analyzer 
Solenoid Plates (ASPs) via a distribution manifold.  From the ASPs, the gas sample is valved 
again and then flows into the analyzers for measurement.  Lastly, the gas sample is dumped into 
an exhaust manifold and vented. 
 
The Heated Sample Line (HSL) is the device used to transport the gas sample from the 
Extraction Probe to the SGC&AC.  The HSL will also maintain the gas sample temperature to 
ensure that the moisture in the gas sample does not condense within the HSL.  The sample 
temperature is set between 250 ºF to 300 ºF.  The HSL consists of the following items: one 240 
VAC heating cable, three 1/4" Teflon tubes, one twisted pair cable to be used for the RTD signal 
from the probe RTD, one RTD to sense the temperature  of the sample line, and three 14 
American Wire Gauge (AWG) wires for the probe power. 
 
The CEMS system (sample conditioning equipment, analyzers, and data collection equipment) is 
located in a separate building just south of Boiler No. 3.  When a malfunction occurs with this 
system, an AWFCO will occur, a local alarm light inside the building will be displayed, and an 
audible alarm will sound in the Boiler control room area.  The Boiler Operator stationed in the 
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area will acknowledge the alarm and determine the why a problem occurred.  Maintenance 
personnel will then be dispatched to fix the problem.  The following conditions will cause the 
alarms mentions above. 
 

• Sample probe/sample line temperature low 
• Moisture in sample 
• Sample flow low 
• Sample pump off 
• Condensate trap level high 
• Total Hydrocarbon analyzer flame out condition 

 
 
The O2 analyzer is a stack gas analyzer.  The O2 analyzer has the following characteristics: 
 

Principle 
Operation: 

Paramagnetic 

Range: 0-25% O2 
Response Time: 90% of full scale, 20 seconds 
Repeatability: 0.01% O2 or ± 1% of full scale, whichever is greater 
Zero Drift: ± 1% full scale per day, ambient temperature does not change more 

than 20 degree F± 2% full scale per eek, ambient temperature change 
over entire range 

Span Drift: ± 1% full scale per week 
 
The THC analyzer is a standard stack gas analyzer and has the following characteristics: 
 

Principle 
Operation: 

Flame Ionization 

Range: Range switch has eight positions: 1, 2.5, 10, 25, 100, 250, 
1000 and REMOTE.  SPAN control provides continuously 
variable adjustment within a dynamic range of 1:4 

Response Speed: 90% of full scale within 0.6 seconds with sample bypass 
flow at 3 liters/minutes 

Repeatability: 1% of full scale for successive identical samples 
Zero Drift: ± 1% of full scale per 24 hours 
Span Drift: ± 1% of full scale per 24 hours 

 
Raw data collected by the CEMS is delivered to the Odessa control unit and the DCS.  The 
Odessa control unit also computes 60-minute rolling averages for each CEMS variable.  The 60-
minute rolling average is then delivered to the DCS and logged into the DAS.  The Odessa 
control unit also initiates, through a timer, the daily calibration of the CEMS.  This calibration is 
sequenced automatically. 
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1.3  Boiler Operator Training and Certification 
 
All boiler operators receive initial training by completing the Utilities Operator Apprentice 
Program. This is a site-specific procedure based training program that has been reviewed and 
certified by the state Department of Labor.  The training includes written materials, hands-on-
labs, and on-the-job training. Once an apprentice operator has received training for a task or 
course and has completed that section of the Apprenticeship Program the operator is then 
allowed to do that task by their self.   
 
A certified operator will instruct the apprentice until they have successfully completed the 
program and passed a written examination administered by the instructor. The completions are 
recorded in an on-site training management system called TEDS.  
 
An annual review is administered to the operators and critical staff that include both Title 
V/MACT and RCRA updates along with pertinent operational training, including but not limited 
to the SSM plan. The Utilities Operator Apprentice Program, including the Boiler Operator 
Training, is reviewed and updated whenever changes have been made that could improve the 
training or make the existing training obsolete. 
 
A certified control room operator will be on duty at the site when the boiler is operating. 
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2.0  Sampling and Analysis Program 
 
This section summarizes the sampling and analysis programs conducted during the CPT. 
 
 
2.1  Sampling Program 
 
FFCC fed the following streams during the CPT: 
 
1. Coal 
 
2. Ash Spiking 
 
3. Organic Waste  
 
4. Metals Spiking Solution 
 
The characteristics of the hazardous waste feed during the CPT are summarized in Table 5.0, and 
CPT spiking information is summarized in Table 6.0. 
 
 
2.1.1  Waste Feed Preparation 
 
Coal – Coal is the primary fuel used to produce steam at the coal-fired boilers.  The coal is a 
high Btu fuel that contains no POHCs. Diatomaceous earth was spiked into the coal to maximize 
the ash feed rate during the CPT.  
 
Organic Waste - The organic waste used in both Test 1 and Test 2 was prepared by using waste 
from FFCC's manufacturing units. Acetic Acid, chlorobenzene and perchloroethlyene were 
transferred from manufacturing to a permitted waste tank at Utilities. The stream used in Test 1 
was prepared as a 96% Acetic Acid, and 4% chlorobenzene solution. The purpose of the stream 
was to provide a low Btu waste feed that contained a primary organic hazardous constituent 
(POHC) to demonstrate DRE at low temperatures. The stream used in Test 2 was prepared as an 
87% Acetic Acid, 4% chlorobenzene, and 6% perchloroethlyene solution. The purpose of this 
stream was to provide a waste containing a POHC, as well as, chlorine to support the metals 
removal efficiency of the system with chlorine present.  
 
Metals Spiking Solution – The metals spiking solution was prepared by Blue Ridge Chemicals, 
Inc. headquartered in Bala Cynwyd, Pennsylvania. This solution was prepared in order to 
establish MACT EEE feed limits for semi-volatile (cadmium and lead) and low-volatile (arsenic, 
beryllium, and chromium) metals. Lead was chosen to represent the semi-volatile metals and 
chromium was chosen to represent the low volatile metals. The solution was ordered to exact 
specifications and certified by Blue Ridge Chemicals as to its composition (certificate of analysis 
is located in Attachment E-1 The high volatile metal, mercury, was not spiked in to the feed 
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stream. Mercury is not expected to be in FFCC waste but is expected to be present in the coal 
feed.  
 
 
 
2.1.2 Sampling and Monitoring Procedures  
 
The CPT involved two different tests (Test 1 and Test 2) consisting of three replicate runs at the 
extreme range of normal conditions. Each test involved stack emission sampling for POHC 
destruction to ensure 99.99% DRE and to demonstrate compliance with THC emissions. Test 2 
also involved stack sampling to ensure particulate matter, mercury, semi-volatile metal, and low-
volatile metal emission standards. Waste feed and coal samples were obtained during each run of 
the CPT. 
 
The procedures for collecting samples are summarized in Table 7.0. Sampling frequency and 
reference methods also are included in Table 7.0. Additional details regarding sampling 
frequencies and methods follow. 
 
 
2.1.2.1  Solid Fuel Feed 
 
2.1.2.1.1 Coal Samples 
 
The coal feed was sampled at 30-minute intervals during each trial burn run under both test 
conditions. The original plan called for FFCC to sample the coal and diatomaceous earth as fed; 
however, the Agency directed us to modify the original sampling plan to obtain the coal samples 
prior to the addition of the diatomaceous earth. The coal samples were then taken from a sample 
point at the exit of the coal silo which is approximately 8 feet before the area where the ash 
(diatomaceous earth) was spiked into the coal.  
 
2.1.2.1.2 Ash Spiking 
 
The diatomaceous earth was added to the coal just before the bucket elevator takes the coal up 
the 100-ton coal bunker. The diatomaceous earth was added to the coal at a rate of 7.5 lbs of 
diatomaceous earth to every 100 lbs of coal. A summary of the ash spiking information can be 
found in Table 6.0 and the field spiking logs can be seen in Attachment E-3.  
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2.1.2.2  Organic Waste Feed 
 
 
2.1.2.2.1 Volatile Organic Analysis Samples 
 
The volatile organic analysis (VOA) samples where collected from a tap in the waste feed line 
prior to the metals solution injection point. Grab samples for the VOA were taken every 30 
minutes, packaged separately in 40ml vials, and then placed in ice and cooled to 4 degrees C. 
These samples were composited by the laboratory immediately before analysis.  
 
 
2.1.2.2.2 Organic Waste Samples 
 
The organic waste samples were also collected from a tap in the waste feed line for analysis 
other than volatile organics.  These grab samples were taken every 30 minutes and were 
composited into 4oz jars at the sampling sight in an ice cooled environment. The composites 
were maintained in an ice cooled environment and transported to the designated analytical 
laboratory for analysis. 
 
 
2.1.2.3  Metals Spiking Solution 
  
The metals spiking solution was not sampled as a separate waste stream. It was prepared off-site 
by a third party who certified the composition. Attachment E-1 contains a copy of that 
certification. The solution was fed to the liquid waste feed line upstream of the combustion 
chamber injection point, and downstream of where the hazardous waste samples were taken. The 
feed rate of the metals solution was controlled using a chemical metering pump and a scale. The 
feed rate was maintained by calculating the weight loss of the container holding the metals 
solution. The scale calibration documentation can be found in attachment E -2. 
 
 
2.1.3 Combustion Gas 
 
 
2.1.3.1 Combustion Gas Temperature 
 
The combustion gas temperature was measured in the combustion chamber by thermocouple 
with an instrument range of 0 – 2200 degrees Fahrenheit. The exact location of the thermocouple 
can be seen in drawing 6M01-4V-016, and is described in drawing 6M01-9T-026. 
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2.1.3.2 Combustion Gas Monitoring 
 
FFCC continuously monitors oxygen (O2) and total hydrocarbon (THC) levels in the combustion 
stack gases.  The continuous emission monitoring system (CEMS) presently utilized by FFCC is 
an extractive system.  (The CEMS and other process instrumentation are summarized in Tables-
3.0 and 4.0).  This system was calibrated and a RATA was performed on the system just prior to 
the CPT. The results of the RATA can be reviewed in Attachment E-4. 
 
The CEMS is divided into three parts:  a sample probe (installed directly on the dedicated breech 
to a common stack); a sampling gas conditioning and analysis cabinet (SGC&AC); and a heated 
sample line (HSL) connecting these two parts.  The probe/primary filter assembly is a sample 
extractive device, which is placed in direct contact with the flue gas environment.  It is used to 
draw in and filter a representative sample of the flue gas stream to be processed by the 
SGC&AC.  A clam shell designed heating jacket, which surrounds the probe body, heats the 
sample probe. 
 
A sample pump located in the SGC&AC, universal gas conditioning system, is used to draw in a 
continuous gas sample from the Extractive Probe Assembly via a heated sample line (HSL). The 
main function of the SGC&AC is to dry the sample gas by means of lowering the dew point of 
the gas sample, thus removing the moisture.  Then, the dried gas sample is delivered to the O2 
and THC analyzers.  The SGC&AC conditions the sample for analysis by the analyzers.  This 
SGC&AC system can be divided into four basic sections:  the gas sample drying section, dried 
sample distribution sections, the analysis section and auto-calibration/data collection.  The first 
point of contact for the gas sample after being transported via the HSL is the pre-cooler.  From 
here, the partially dried gas sample and the condensed moisture flow into the secondary 
Condensate Collector.  Next, the gas sample flows on to the Sample Conditioner to have the 
remaining moisture removed.  From the sample conditioner (Universal), the dried gas sample 
flows through the Instrument Plate, through a set of rotometers which control the flows and into 
the Analyzer Solenoid Plates (ASPs) via a distribution manifold.  From the ASPs, the gas sample 
then flows into the analyzers for measurement.  Lastly, the gas sample is dumped into an exhaust 
manifold and vented. 
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The HSL transports the gas sample from the Extraction Probe to the SGC&AC.  The HSL will 
also maintain the gas sample temperature to ensure that the moisture in the gas sample does not 
condense within the HSL.  The sample temperature is set between 250 ºF to 300 ºF.  The HSL 
consists of the following items: one 240 VAC heating cable, three 1/4" Teflon tubes, one twisted 
pair cable to be used for the RTD signal from the probe RTD, one RTD to sense the temperature  
of the sample line, and three 14 American Wire Gauge (AWG) wires for the probe power. 
 
The CEMS system (sample conditioning equipment, analyzers, and data collection equipment) is 
located in a separate building just south of Boiler No. 3.  When a malfunction occurs with this 
system, an AWFCO will occur, a local alarm light inside the building will be displayed, and an 
audible alarm will sound in the Boiler control room area.  The Boiler Operator stationed in the 
area will acknowledge the alarm and determine the why a problem occurred.  Maintenance 
personnel will then be dispatched to fix the problem.  The following conditions will cause the 
alarms mentions above. 
 

• Sample probe/sample line temperature low 
• Moisture in sample 
• Sample flow low 
• Sample pump off 
• Condensate trap level high 
• Total Hydrocarbon analyzer flame out condition 

 
 
The O2 analyzer is a stack gas analyzer.  The O2 analyzer has the following characteristics: 
 

Principle 
Operation: 

Paramagnetic 

Range: 0-25% O2 
Response Time: 90% of full scale, 20 seconds 
Repeatability: 0.01% O2 or ± 1% of full scale, whichever is greater 
Zero Drift: ± 1% full scale per 24 hours, ambient temperature does not change 

more than 20 degree F± 2.5% full scale per 24 hours, ambient 
temperature change over entire range 

Span Drift: ± 1% full scale per 24 hours 
± 2.5% full scale per 24 hours 
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The THC analyzer is a standard stack gas analyzer and has the following characteristics: 
 

Principle 
Operation: 

Flame Ionization 

Range: Range switch has eight positions: 1, 2.5, 10, 25, 100, 250, 
1000 and REMOTE.  SPAN control provides continuously 
variable adjustment within a dynamic range of 1:4 

Response Speed: 90% of full scale within 0.6 seconds with sample bypass 
flow at 3 liters/minutes 

Repeatability: 1% of full scale for successive identical samples 
Zero Drift: ± 1% of full scale per 24 hours 
Span Drift: ± 1% of full scale per 24 hours 

 
Raw data collected by the CEMS is delivered to the Odessa control unit and the DCS.  The 
Odessa control unit also computes 60-minute rolling averages for each CEMS variable.  The 60-
minute rolling average is then delivered to the DCS and logged into the DAS.  The Odessa 
control unit also initiates, through a timer, the daily calibration of the CEMS.  This calibration is 
sequenced automatically. 
 
 
2.1.4 Stack Gas  
 
During the trial burn, combustion gases was diverted from the main stack and sampled from a 
“stub” stack especially designed to facilitate sampling of stack gases.  The main stack cannot be 
used for sampling because the emissions from Boiler No. 3 cannot be differentiated from the 
other two identical coal fired boilers.  The agency has approved use of the “stub” stack in all 
previous testing.  The “stub” stack is constructed such that cyclonic flow is controlled. 
 

2.1.4.1 Hydrogen Chloride and Chlorine Train (Method 26A) 
 
FFCC demonstrated compliance with the alternative risk based standard for total chlorine by 
measuring the chlorine feed rate and using MTEC to determine stack emissions.  The Alternative 
Risk Based Standard for Chlorine was provided in Appendix D of the FFCC CPT Plan. 
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2.1.4.2 Multi-Metals Train (Method 29) 
 
An MMT (multi-metals train) (EPA Method 29) was used for collection of metals and particulate 
from the stack gas during the CPT.  The sampling train impingers were be charged with a 
solution of 5 percent nitric acid and 10 percent hydrogen peroxide to capture metals (i.e., arsenic, 
beryllium, cadmium, chromium, lead, and mercury) and acidified potassium permanganate 
(composed of 4 percent potassium permanganate and 10 percent sulfuric acid) to capture any 
mercury that will not be captured by the nitric acid and hydrogen peroxide solution.  The total 
sampling time was about 2 hours during each replicate sampling run.  The MMT was operated 
concurrently with the other sampling train(s) and sampled approximately 3 cubic meters of stack 
gas.  The MMT procedure included measurement of the stack gas flow rate and temperature 
according to EPA Methods 1 and 2.  Total hydrocarbon and oxygen determinations were made 
by the FFCC CEMS and Method 3A.  Stack gas moisture was sampled in accordance with EPA 
Method 4.   
 
 

2.1.4.3 Volatile Organic Sampling Train (Method 0030) 
 
A volatile organic sampling train (VOST) was used during the CPT to collect the POHC 
chlorobenzene from the stack gas on sorbent resin.  The VOST was configured in accordance 
with SW-846 Method 0030 with two Tenax® resin tubes and one Anasorb® tube in series.  
Because the VOST was a non-isokinetic sampling train, it could share a sampling port with any 
of the isokinetic sampling trains with no impact to the operation of either sampling train.  The 
VOST was operated concurrently with the other sampling trains to collect a total of four sets of 
VOST cartridges for each test run.  Three sets were targeted for analysis. The fourth set served as 
a backup in the event of tube breakage or damage during shipment and laboratory handling.  
About 20 liters of stack gas were sampled per set of VOST cartridges at 0.5 liters per minute for 
40 minutes (slow-VOST conditions).  The VOST cartridges were capped immediately upon 
removal from the train, wrapped in aluminum foil, placed in glass tubes, and sealed.  The 
Method 26A stack parameter measurements were used for the VOST calculations. 
 
 
2.1.4.4 Dioxin/Furan Sampling Train (Method 23A) 
 
FFCC demonstrated compliance with the dioxin and furan standard through the use of data "in 
lieu of" testing.  The data used by FFCC and documentation of its quality was provided in 
Appendix F of the FFCC CPT Plan. 
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2.2  Analytical Program 
 
Maxxam Analytics, Inc. is located in Mississauga, Ontario. This laboratory was used to perform 
the analytical testing on both the process feed samples and the stack gas samples collected during 
the CPT. 
 
 
2.2.1  Analytical Methods 
 
Analytical methods and procedures are summarized in Table 21.0. Detailed analytical methods 
and procedures can be found in Attachment A. Quality Assurance evaluation of methods used 
are discussed in section 4.0. 
 
 
2.2.2  Analytical Results 
 
A summary of analytical results are located in Table 5.0 and complete analytical reports can be 
seen in Attachment A.  
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3.0  Description of the Test Program 
 
This section summarizes the comprehensive performance test.  The CPT plan contains the 
detailed plans of the test that was conducted June 2 – 4, 2010. The Executive Summary in this 
NOC discusses those deviations from the plan that were necessary to address unexpected 
conditions.  
 
 
3.1  CPT Objectives 
 
The overall objective of this Comprehensive Performance Test is to demonstrate that the boilers 
are capable of meeting the emission standards for solid fuel-fired boilers that burn hazardous 
waste as established in the MACT Combustion Rule (40 CFR 63 Subpart EEE) and to establish 
operating conditions and parameters that are equivalent with that demonstration. 
 
The specific objectives for the FFCC comprehensive performance test are listed below. Each 
emissions parameter was reported with concentration corrected to 7% Oxygen.  
 

• Demonstrate 99.99 percent DRE of the designated POHC (chlorobenzene). 
 

• Demonstrate control of particulate emissions to less than or equal to 68 
milligram/dry standard cubic meter (mg/dscm) at maximum ash feed rates. 

 
• Demonstrate that hydrogen chloride/chlorine emissions are less than or equal to 

than the health-based compliance alternative established in FFCC's eligibility 
demonstration. 

 
• Demonstrate that mercury emissions are less than or equal to 11 micrograms per 

dry standard cubic meter (ug/dscm). 
 

• Demonstrate that semi-volatile metal (cadmium and lead) emissions are less than 
or equal to 180 micrograms per dry standard cubic meter (ug/dscm at maximum 
semi-volatile metal feed rates. 

 
• Demonstrate that low-volatile metal (arsenic, beryllium, and chromium) 

emissions are less than or equal to 380 micrograms per dry standard cubic meter 
(ug/dscm) at maximum low-volatile metal feed rates. 

 
• Demonstrate that total hydrocarbon emissions are less than 10 ppmv (dry) on an 

hourly rolling average basis. 
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•  Meet THC limits to demonstrate that dioxin/furan emissions are less than or 
equal to 0.20 nanograms total equivalent quotient per dry standard cubic meter 
(ng TEQ/dscm). 

 
• Gather data regarding waste feed characteristics and process operating conditions 

to be used to develop operational permit limits that will ensure compliance with 
regulatory performance standard. 

 
 
3.2 CPT Approach 
 
The proposed CPT is based upon 40 CFR 63 Subpart EEE.  40 CFR 63.1207 establishes the 
requirements for conducting a comprehensive performance test.  The universal approach 
establishes one set of permit conditions or limits applicable to all modes of operation.  This 
approach, as proposed in the following section, will allow FFCC to treat the complete variety of 
hazardous wastes produced by the FFCC facility under one well-defined set of operating limits.   
 
 
3.2.1 POHC Selection 
 
FFCC has based its selection of POHC on two primary factors: (1) the University of Dayton 
thermal stability ranking, and (2) the composition of the actual wastes to be burned.  Consistent 
with these factors, FFCC used the following criteria to select the POHC for this CPT: 
 

• The POHC should be present as an Appendix VIII constituent in the actual wastes 
to the maximum extent practicable, 

 
• The POHC should be considered an organic hazardous air pollutant under 42 

U.S.C. 7412(b)(1), and 
 

• The POHC should have a high ranking on the University of Dayton thermal 
stability-ranking list. 

 
The constituents and hazardous air pollutants identified at 42 U.S.C. 7412(b)(1) that are likely to 
be found in FFCC’s liquid waste based on testing and process knowledge are listed in Table-2.0 
along with the historical ranges of these feed streams.  Many of these compounds are included on 
the University of Dayton thermal stability ranking including acetonitrile, benzene, 
chlorobenzene, and toluene. Chlorobenzene was selected as the POHC because it is a Class I 
compound, it is typically present in greater quantities in the waste than the other Class 1 
compounds, and it is readily available.  
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3.3 CPT Program 
 
The CPT program consisted of one test of six runs.  Three of the runs are identified as Test 1 and 
three of the runs are identified as Test 2.  The target operating conditions from both tests were 
designed to establish operating limits for the boiler that would ensure all MACT combustion 
standards were met for one hazardous waste operating mode.  Pursuant to Alternative Monitoring 
Request No. 1, all testing was done on Boiler No. 3 with data from this test to be used in lieu of 
testing Boilers Nos. 1 and 2 (as previously approved via letter from U.S. EPA Region 6 dated 
July 2, 1992). Boiler 3 was chosen because it affords better accessibility to the unit by the stack 
testing contractor.  Alternative Monitoring Request No. 1 was provided as Appendix A of the 
FFCC CPT Plan. 
 
 
3.3.1 Comprehensive Performance Test 1 
 
The Test 1 operating conditions were designed to demonstrate worst case conditions for POHC 
destruction at the lower range of normal by testing the boiler’s performance under minimum 
combustion chamber temperatures.  The liquid hazardous waste feed was not maximized in order 
to keep operating temperatures less than typical operations.  Specifically, liquid hazardous waste 
feed rates were not maximized during the low temperature test conditions (as opposed the 
approach typically used in incinerator performance tests) because the boilers can not operate at 
reduced temperatures when the waste feed rate is maximized.  The operating temperature of the 
boiler is in direct relationship with the BTU input of the fuel.  In addition, liquid hazardous waste 
feed rate cannot be maximized while the feed rate of coal is minimized because this condition 
would compromise the Bevill requirement to burn at least 50 percent coal when burning 
hazardous waste. 
 
The Test 1 waste was a blend of acetic acid spiked with chlorobenzene (4 – 5 % of hazardous 
waste feed.)  The justification for this waste feed selection has already been presented.   
 
The following operating conditions were established during Test 1: 
 

• Minimum Furnace Temperature 
 

• Maximum % O2 
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3.3.2 Comprehensive Performance Test 2 
 
Test 2 is designed to establish permit conditions for minimum residence time which occurs at 
maximum feed and flue gas flow rates.  DRE was measured to demonstrate that DRE is not 
affected at combustion gas residence times that are less than those demonstrated in Test 1 (i.e. 
the stack gas flowrate will be greater due to higher temperatures, thus leading to shorter 
residence times in the combustion chamber).  Test 2 was also used to demonstrate compliance 
with the MACT EEE standards for solid-fuel fired boilers except low combustion chamber 
temperature. 
 
The following operating conditions were demonstrated during Test 2: 
 

• Maximum metals feed rates 
 

• Maximum chlorine feed rates (as an operating parameter limit for SVM) 
 

• Maximum liquid waste feed rates 
 

• Maximum ash feed rate 
 

• Maximum ESP inlet temperature 
 

• Minimum Power to the ESP 
 

• Maximum combustion air flow rate 
 
Test 2 represented worst-case conditions for metals removal efficiency.  FFCC will maximize the 
liquid hazardous waste feed rate during Test 2 in order to maximize steam production, which 
maximizes combustion chamber temperature and flue gas flow rate. The waste used during the 
minimum residence time test was a solution (i.e., acetic acid, methanol, or other solvent) spiked 
with chlorobenzene (4% of total waste feed) and perchloroethylene (6% of total waste feed).  
The justification for this waste feed selection has already been presented. 
 
 
3.4 CPT Sampling and Analytical Program 
 
The CPT sampling and analysis program is summarized in Table 21.0 and can be seen in the 
Alliance Source Testing Report found in Attachment A.  The structure of this CPT was based on 
the previously stated objectives. 
 
The stack was sampled during the CPT as follows:  
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• The volatile POHC chlorobenzene was sampled using the VOST train (SW-846 
Method 0030). 

 
• Metals using multi-metals train (40 CFR Part 60, EPA Method 29). 

 
• Particulate matter using Method 5 procedures in conjunction with the multi-

metals train (40 CFR Part 60, Method 0029 
 
• Total Hydrocarbon (THC) testing using in-house CEM (40 CFR Part 60, Method 

25A). 
 
• Total Oxygen (O2) testing using in-house CEM  and Contractor Method 3A) 

 
In addition to stack sampling, the feed materials (coal and liquid wastes) were sampled and 
analyzed for a number of physical and chemical parameters. 
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4.0 Comparison of Actual Test Conditions versus Planned Conditions and 
Independent QA Review 

 
A comparison of the actual test conditions experienced during the CPT with the planned (target) 
test conditions documented in the CPT plan is provided below. Tables 8 through 15 provide a 
summary of the various operating parameter data with respect to the target conditions for each 
run.  A detailed discussion of the operating parameter limits and the run-by-run data can be 
found in Section 6.0 of this report. 
 
Comparisons were made on three sets of parameters: 
 

• Combustion Device Parameters 
 
• Feed Rate Parameters 

 
• Constituent Feed Rate Parameters 

 
• Stack Gas Parameters 

 
 
4.1 Combustion Device Parameters 
 
These parameters were used to establish limits for ensuring proper combustion and pollution 
control device operation. They include: 
 
• Combustion chamber temperature – In general, the average combustion chamber 

temperature exceeded the target by approximately 10 °F.  
 
• Combustion Air Flow Rate – The combustion air flow rate is a fairly new parameter. The 

flue gas flow rate was measured at the stack was consistent with the correlation equation 
discussed in Attachment E-5.  

 
• ESP Power – The average kW of the ESP was in line with the target value of 8 kW. Just 

prior to Test 2, the CPT manager revised the original target from 7 kW to 8 kW. 
 
• ESP Inlet Temperature – The average temperature to the inlet of the dry pollution control 

device was in line with the target temperature.  
 
• Percent O2 – The Percent O2 measured in the stack was in line with expectations. 
 
• Total Hydrocarbons – The THC concentration was in line with expectations.  
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• Atomization Pressure - The atomization pressure limit of 30 psig is based on manufacturer's 
recommendations. 

 
 
4.2  Feed Rate Parameters 
 
These parameters were used to establish constituent and POHC feed rates. They include: 
 
• Total Waste Feed Rate – The waste feed rate during the CPT was in line with the target 

value. 
 
• Total Coal Feed Rate – The coal feed rate is based on steam demand and waste feed 

characteristics. The process control logic determines how much coal is needed to make the 
steam production rate. The system did not need as much coal as estimated to meet the steam 
demand during the high temperature portion of the test. 

 
 
4.3 Constituent Feed Rate Parameters 
 
These parameters were calculated from the fuel feed rate parameters and the constituent 
concentrations in the fuel feed for the CPT Test. They include: 
 
• Total Chloride Feed Rate – In general, the total chloride feed rate was 17% lower than the 

target value. 
 
• Total Ash Feed Rate – In general, the total ash feed rate was 12% lower than the target value. 
 
• Total Mercury Feed Rate – Mercury was not detected in the waste feed. The mercury in the 

coal was well below the normal concentration seen in coal.  
 
• Total Semi-Volatile Metal Feed Rate – In general, the total SVM feed rate was in line with 

target value. 
 
• Total Low-Volatile Metal Feed Rate – In general, the LVM feed rate was in line with the 

target value.  
 
4.4 Stack Gas Parameters 
 
These parameters were monitored by a continuous emission monitor. They include: 
 
• Total Hydrocarbon Concentration – Emissions were well below the standard as expected. 
 
• Oxygen Concentration – Oxygen concentrations were consistent with expectations. 
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4.5 Independent QA Review 
 
Mr. David A. Weeks, P.E., BCEE, CIH (Risk Management and Engineering, Ltd.) provided 
independent oversight of the CPT and conducted an independent review of the quality assurance 
and quality control (QA/QC) performed by the stack testing company and laboratories during the 
test. 
 
 
4.5.1 Stack Testing Equipment 
 
Mr. Weeks was present during the entire CPT and inspected the stack sampling calibration 
records including the dry gas meter calibration records, pitot tube calibration records, and 
temperature indicator calibration records at the time of the test.  Mr. Weeks observed the leak 
checks of the sampling equipment during the tests and found them to be in good order.  The post 
calibration records were in order and showed that the stack gas sampling equipment functioned 
properly and provided data that were in accordance with the U.S. EPA methods used to collect 
the data. 
 
 
4.5.2 Stack Gas - Particulate Analysis 
 
Mr. Weeks conducted an independent review of the analytical data.  The balance calibration data 
is summarized on page 339 of Attachment A.  The results showed no deviation at a standard 
weight of 0.0000 grams, and deviations ranging from 0 to 0.0002 grams at a standard weight of 
3,000 gram.  The maximum deviation is less than 0.5 mg.  Mr. Weeks’ independent review of the 
data confirms the results reported by Alliance in their report. 
 
4.5.3 Stack Gas - Metals Analysis 
 
Mr. Weeks conducted an independent review of the analytical data.  The stack sampling 
contractor’s QA/QC summary is contained on pages 14 and 15 of Attachment A.  The laboratory 
QC data is contained on pages 319 – 323 of Appendix C.  The matrix spike and matrix spike 
duplicate recoveries were within the 70 – 130 % accuracy objective as defined in the QAPP.  
Matrix spikes were performed for mercury with recoveries that ranged from 93 to 103%, 
showing that metals were not lost during the digestion process.  The recoveries for semi- and 
low-volatile metals ranged from 95 to 106%.  The RPD between the matrix spike and matrix 
spike duplicate analyses were less than the 25% objective established in the QAPP, with results 
ranging between 0.3 to 3% RPD for all metals.  Thus, laboratory analyses were not biased high 
or low.  Mr. Weeks’ independent review of the data confirms the results reported by Alliance. 
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4.5.4 Stack Gas - Volatile Organics Analysis 
 
Mr. Weeks conducted an independent review of the analytical data.  The laboratory’s QC 
discussion is contained on pages 72 and 73 of Attachment A, the surrogate spike recoveries are 
reported with the analytical results on pages 63 - 65.  Alliance reported, and Mr. Weeks 
confirmed by inspection of the laboratory data sheets, that surrogate recoveries ranged from 81 
to 110 percent as compared to the target objective of 50 – 150%.  The surrogate recovery for the 
spiked blanks and method blanks 99 to 102%.  The RSD for the recoveries of the surrogate 
toluene-d8 ranged from 4 to 13 % as compared to the QAPP target of less than 35% RSD.  Mr. 
Weeks’ independent review of the data confirms the results reported by Alliance. 
 
 
4.5.5 Stack Gas – Continuous Emissions Monitoring Data 
 
Mr. Weeks conducted an independent review of the calibration data for continuous emissions 
monitoring (CEM) data contained in the Alliance report.  The Alliance data was used to measure 
the oxygen and carbon monoxide concentration in the stack gas for the purpose of emission 
calculations.  The calibration data is contained on pages 638 to 643.  All of the calibration 
measurements for the oxygen analyzer were less than 2% of the span value, which is consistent 
with the calibration requirements contained in Section 13 of Method 3.   
 
Mr. Weeks conducted an independent review of the calibration data for continuous emissions 
monitoring (CEM) data for the FFCC CEMs.  The FFCC data was used to measure the oxygen 
and THC concentration in the stack gas for the purpose of THC emission calculations.  For the 
FFCC THC analyzer, the mean difference between the CEMS and reference values for the daily 
calibrations ranged between 0.1 and 0.6 ppm for all runs, which is less than the 5 ppm 
requirement of Performance Specification 8A.  The O2 daily calibrations reported a difference 
that ranged from 0.1 to 0.3 ppm for all runs, which is less than 2% of the span value, which is 
consistent with the calibration requirements contained in Section 13 of Method 3. The problem 
which resulted in a status of “out of control” on June 3 was corrected before the CPT runs were 
started. 
 
The data from the April 14, 2010 RATA was also reviewed.  The RATA data showed that the 
THC CEMs demonstrated a 3% difference between the reference method data and the FFCC 
CEMs, which is within the performance criterion of ≤ 10%.  The O2 CEMs demonstrated a 0.1% 
difference, which is less than the performance criterion of ± 1%. 
 
 
4.5.6 Waste-Volatile Organics 
 
The QAPP does not identify specific QA/QC objectives for the wastes and spiking materials.  
However, the laboratory reported the results of the QC measurements collected during the 
analysis of these samples.  Mr. Weeks reviewed this data in order to ensure the overall quality of 
the project.  The laboratory’s QC report for the waste analysis is contained on page 586 of 
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Attachment A.  The spiked blank recovery for the organic waste was 108 %.  This is consistent 
with standard QC limits of 70 – 130%.   
 
Finally, the laboratory reported that it did not analyze the waste feed samples for volatile 
organics within the 14-day holding time because of the need to dilute the samples.  As a result, it 
might be argued that the volatile organic analytical results for the waste feed samples are biased 
low.  If this is the case, the DRE calculations presented in this CPT report are more conservative 
than actually reported because a lower mass of POHC into the combustion system biases the 
DRE calculation on the low side. Hence, the DRE values provided in the report may be greater 
than was reported.  
 
 
4.5.7 Feed-Metals and Chloride 
 
The QAPP does not identify specific QA/QC objectives for the wastes and spiking materials.  
However, the laboratory reported the results of the QC measurements collected during the 
analysis of these samples.  Mr. Weeks reviewed this data in order to ensure the overall quality of 
the project data.  The laboratory’s QC discussion for semi- and low-volatile metals is contained 
on page 586; and page 593 provides the quality assurance discussion related to chloride and 
mercury.   
 
The matrix spike recovery for semi- and low-volatile metals in the waste samples ranged 
between 102 to 108%; and the laboratory’s QC standard recoveries ranged between 79 and 92%.  
Both QC measurements are consistent with the laboratory’s recovery limits of 80 – 120.  The 
mercury recoveries were 79 and 92% for the QC standard and the QC standard duplicate.  The 
RPD between the standard and its duplicate was 15.4% compared to the laboratory criteria of 
35%.  The chloride QC standard recovery was 95% compared to the laboratory performance 
criterion of 90 – 100%, and the spiked blank recovery was 100% compared to the laboratory 
performance criterion of 80 – 120%. 
 
Thus, the waste feed analytical results are not biased either high or low for metals and chloride. 
 
4.5.8 Feed – General Chemistry 
 
The analysis of certain process parameters such as heating value and ash do not have any specific 
QC requirements.  Field duplicate samples were collected in order to evaluate the quality 
associated with this data. For higher heating value, the difference between the sample and its 
duplicate ranged between 0.02 and 0.3% for both the waste and coal.  For ash content, the 
difference between the sample and its duplicate for coal was 4.9%.  For the waste, the difference 
was found to be 50% (0.04% ash compared to 0.02% ash).  However, the total ash content of the 
waste was very low (0.01 to 0.04% ash for all samples in all runs).  Because the ash content of 
the waste is very low, the percent difference value of 50% does not materially affect the overall 
conclusions of this report.    
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4.5.9 Analytical Method Deviations 
 
A review of the analytical reports provided in Attachment A revealed that the laboratory used 
methods that were equivalent to those identified in the CPT Plan, but were different in name.  A 
summary of the differences and impacts follows. 
 

CPT PLAN METHOD METHOD USED DISCUSSION OF IMPACTS 
S.G. of Waste: ASTM D-891 or 
other approved method 

ASTM D-1298 None; the two methods provide 
similar data. 

Ash Content of Coal: ASTM D-
482 or other approved method 

ASTM D-3174 None; the method used by the 
laboratory is more appropriate 
for the matrix that was analyzed. 

Chlorine Content of Waste and 
Coal: SW-846 9076 or other 
approved method 

ASTM E776 / SW-846 9056 None; the two methods provide 
similar data. 

Heat Content of Coal: ASTM-D-
240 or other approved method 

ASTM D-5865 None; the method used by the 
laboratory is more appropriate 
for the matrix that was analyzed. 

LVM and SVM Concentration in 
Waste: ICP-AES (Method 200.7 
or 200.8) 

SW-846 6020 None; the two methods provide 
similar data. 

LVM and SVM Concentration in 
Coal: ICP-AES (Method 200.7 or 
200.8) 

SW-846 6010B None; the two methods provide 
similar data. 

Mercury Concentration in Waste 
and Coal: EPA Method SW-
7470A 

ASTM D-3684-01 None; the two methods use the 
same technique and provide 
similar data. 

Stack Gas Metals: SW-846 
6010b and 7470a 

SW-846 6020 and 7470a None; the two methods provide 
similar data. 

 
Specific Gravity of Waste 
 
The two test methods are ASTM D891 - 09 Standard Test Methods for Specific Gravity, 
Apparent, of Liquid Industrial Chemicals; and ASTM D1298 - 99(2005) Standard Test Method 
for Density, Relative Density (Specific Gravity), or API Gravity of Crude Petroleum and Liquid 
Petroleum Products by Hydrometer Method.  The two methods provide similar data for liquid 
substances in an organic matrix.  No significant difference in results is expected between the two 
methods. 
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Ash Content of Coal 
 
The two test methods are ASTM D482 - 07 Standard Test Method for Ash from Petroleum 
Products; and ASTM D3174 - 04 Standard Test Method for Ash in the Analysis Sample of Coal 
and Coke from Coal.  The method used by the laboratory is more appropriate for the sample 
matrix that was analyzed, which is coal. 
 
Chlorine Content of Waste and Coal 
 
The CPT Plan specified SW-846 Method 9076 - Test Method for Total Chlorine in New and 
Used Petroleum Products by Oxidative Combustion and Microcoulometry.   The laboratory used 
ASTM E776 - 87(2009) Standard Test Method for Forms of Chlorine in Refuse-Derived Fuel, 
followed by SW-846 Method 9056A - Determination of Inorganic Anions by Ion 
Chromatography.  The ASTM method is essentially an extraction method.  The two analytical 
methods are essentially equivalent.  This issue is not substantive because SW-846 Method 9057 
is also an EPA approved method.   
 
EPA SW-846 Method 9057 describes the use of liquid anion chromatography to separate the 
chloride anions from the sample matrix.  The chloride ions are then detected by a conductivity 
detector that uses coulometry to measure the flow of electrons between two electrodes.   
 
EPA SW-846 Method 9076 describes a process in which the material is heated, and the resulting 
gas is reacted with silver cations to form silver chloride.   The chloride ions are determined 
quantitatively by the use of coulometry based on the stoichiometry of the reaction and the flow 
of silver cations that is detected by the electrodes.  The detection method is the essentially the 
same between the two methods; it is the separation mechanism that is different.   
 
SW-846 Method 9057 has a within-laboratory relative standard deviation of 6.2 percent and 3.2 
percent at HCl concentrations of 3.9 and 15.3 ppm, respectively.  Similar statistics are not 
provided for Method 9076, but the statistics that are provided in SW-846 state that the method is 
biased low by up to 9% for relatively low concentrations, reproducibility in the range of 1,400 
ppm, and repeatability in the range of 400 ppm for higher concentrations.   It is the conclusion of 
the independent QA reviewer that the two methods provide equal performance for chloride 
concentrations that are in the range of 50,000 ppm; such as this case. 
 
Heat Content of Coal 
 
The CPT Plan specified the use of ASTM D240 - 09 Standard Test Method for Heat of 
Combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter, whereas the laboratory used 
ASTM D5865 - 10a Standard Test Method for Gross Calorific Value of Coal and Coke.  The 
method used by the laboratory is more appropriate for analysis of coal than the method specified 
in the Plan. 
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LVM and SVM Concentration in Waste and Coal 
 
The CPT Plan specified either EPA Method 200.7-Determination of Metals and Trace Elements 
in Water and Wastes by Inductively Coupled Plasma-Atomic Spectrometry, or EPA Method 
200.8-Determination of Trace Elements in Waters and Wastes by ICP-MS.   
 
The laboratory used SW-846 6010C-Inductively Coupled Plasma-Atomic Emission 
Spectrometry for the coal, and SW-846 6020A- Inductively Coupled Plasma-Mass Spectrometry 
for the waste.  EPA Method 200.7 is essentially equivalent to SW-846 Method 6010 except that 
EPA Method 200.7 is more commonly used for aqueous materials (although it can also be used 
for waste materials.)  EPA Method 200.8 is essentially equivalent to SW-846 Method 6020 
although is more commonly used for aqueous materials.  All of these methods provide equivalent 
results for metals in the range of concentrations that are indicative of the waste and coal. 
 
Mercury Concentration in Waste and Coal 
 
The CPT Plan specified EPA Method SW-846 Method 7470A - Mercury in Liquid Waste 
(Manual Cold-Vapor Atomic Absorption Technique) whereas the laboratory used ASTM D3684 
- 01(2006) Standard Test Method for Total Mercury in Coal by the Oxygen Bomb 
Combustion/Atomic Absorption Method.  Both methods are essentially equivalent because they 
both use cold vapor atomic absorption for the analysis. 
 
Stack Gas Metals 
 
The CPT Plan specified SW-846 6010C-Inductively Coupled Plasma-Atomic Emission 
Spectrometry whereas the laboratory used SW-846 6020A- Inductively Coupled Plasma-Mass 
Spectrometry.  SW-846 Method 6020 has lower detection limits.  However, detection limits were 
not an issue for this project and since Method 6020 has lower detection limits, it provides 
equivalent data to the specified method. 
 
 
4.5.10 Conclusion 
 
The Independent QA Review determined that the sampling and analysis was completed in 
accordance with the data quality objectives established for the project.    Mr. Weeks opined that 
the data is of sufficient quality to demonstrate compliance with the standards and develop 
operating parameter limits.  
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5.0 Comparison of Test Results with Regulatory Compliance Limits 
 
This section compares the test results of the CPT, conducted June 1 - 4, 2010, with regulatory 
compliance limits established by the MACT Combustion Rule for Solid Fuel-Fired boilers.  
Table 16.0 demonstrates that FFCC hazardous waste boiler is in full compliance with the 
emission standards of 40 CFR 63, Subpart EEE. 
 
 
5.1 Regulatory Requirements for the CPT 
 
The regulatory requirements to discuss from the CPT are: 
 

• Destruction Removal Efficiency (DRE) 
• Particulate Emissions 
• HCl / Cl2 Emissions 
• Mercury Emissions 
• Semi-Volatile Metals Emissions 
• Low-Volatile Metals Emissions 
• Dioxin/Furan Emissions 
• Total Hydrocarbon Emissions  

 
 
5.1.1 Destruction Removal Efficiency 
 

40 CFR 63.1216(c) requires solid fuel boilers to achieve a destruction removal efficiency (DRE) 
of 99.99% during the CPT for each principal organic hazardous constituent (POHC) designated 
in the waste feed. FFCC was able to make this demonstration during the CPT.  The average DRE 
measured during Test 1 was >99.9991%. The average DRE measured during Test 2 was 
>99.9995%. 
 
 
5.1.2 Particulate Emissions 
 
40 CFR 63.1216(a)(7) requires existing solid fuel boilers to not emit particulate matter in excess 
of 68 mg/dscm after correction to a stack gas concentration of 7% oxygen. FFCC’s boiler 
emitted an average of 26.2 mg/dscm at 7% oxygen during Test 2.  
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5.1.3 HCl / Cl2 Emissions 
 
The hydrogen chloride/chlorine feed rate during the CPT was less than the health-based 
compliance alternative feed rate limit for total chlorine developed under the procedures 
prescribed in 40 CFR 63.1215. Appendix F of the CPT Plan calculates the HCl/Cl2 alternative 
feed rate limit as 1886.8 lb/hr. An average feed rate equivalent to 508 lb/hr HCl was 
demonstrated during the CPT.   
 
 
5.1.4 Mercury Emissions 
 
40 CFR 63.1216 (a)(2) requires existing solid fuel boilers to not emit mercury in excess of 11 
micrograms per dry standard cubic meter (ug/dscm) after correction to a stack gas concentration 
of 7% oxygen. The average mercury emission during the CPT was 3.9 ug/dscm at 7% oxygen. 
 
 
5.1.5 Semi-Volatile Metals Emissions 
 
40 CFR 63.1216(a)(3) requires existing solid fuel boilers to not emit semi-volatile metals in 
excess of 180 micrograms per dry standard cubic meter (ug/dscm) after correction to a stack gas 
concentration of 7% oxygen. FFCC’s boiler emitted an average of 158.8 ug/dscm at 7% oxygen 
during the CPT.  
 
 
5.1.6 Low-Volatile Metals Emissions 
 
40 CFR 63.1203(a)(4) requires existing solid fuel boilers to not emit low-volatile metals in 
excess of 380 micrograms per dry standard cubic meter (ug/dscm) after correction to a stack gas 
concentration of 7% oxygen. FFCC’s boiler emitted an average of 117.3 ug/dscm at 7% oxygen 
during the CPT. 
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 5.1.7 Dioxin/Furan Emissions 
 
40 CFR 63.1216(a)(1)(ii) requires existing solid fuel boilers to not emit total hydrocarbons 
(THC) in excess of 10 parts per million by volume (ppmv) after correction to a stack gas 
concentration of 7% oxygen. FFCC’s boiler emitted an average 0.4 ppmv at 7% oxygen during 
the Test 1 of the CPT, and emitted an average 0.3 ppmv at 7% oxygen during the Test 2 of the 
CPT. FFCC submitted data in lieu of Dioxin/Furan testing in Appendix F of the CPT Plan. This 
data in lieu of was obtained from a 1999 test were Dioxin/Furan emissions from FFCC boilers 
were 0.092 ng TEQ/dscm at 7% oxygen.  
 
 
5.1.8 Total Hydrocarbon Emissions 
 
40 CFR 63.1216(a)(5)(ii) requires existing solid fuel boilers to not emit total hydrocarbons 
(THC) in excess of 10 parts per million by volume (ppmv) after correction to a stack gas 
concentration of 7% oxygen. FFCC’s boiler emitted an average 0.4 ppmv at 7% oxygen during 
the Test 1 of the CPT, and emitted an average 0.3 ppmv at 7% oxygen during the Test 2 of the 
CPT. 
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6.0  Procedures and Limitations for Operating Parameters 
 
This section describes the operating parameter limits (OPL) and how they were established.  This 
section also describes waste, chloride, ash and metal feed rate limits and how they are 
determined, including extrapolation. 
 
 
6.1  Waste Feed Rate Limitations 
 
The waste feed rate limits are summarized in Table 18.0. All feed rate limits are 12-hour HRAs. 
Tables 8 - 15 summarize the waste feed rate data by run. The process data upon which Tables 8 – 
15 are based can be found in Attachment E-5.  
 
 
6.1.1  Maximum Hazardous Waste Feed Rate Limit 
 
FFCC established a maximum hazardous waste feed rate limit based on the average of the test 
run averages from Test 2.  
 
 
6.1.2  Maximum Chloride Feed Rate Limit 
 
The maximum chloride feed rate limit for LVM and SVM control was determined as average of 
the test run averages from Test 2. The concentration of chloride in both the waste and coal were 
used to determine the limit.  
 
 
6.1.3  Maximum Ash Feed Rate Limit 
 
The maximum ash feed rate limit was determined as average of the test run averages from Test 2. 
The amount of ash spiked (diatomaceous earth) and the ash content of the coal and waste was 
used to determine the limit. 
 
 
6.1.4  Metals Feed Rate Limits 
 
Metals feed rate limits were also determined during the CPT.  A combination of methods was 
used to develop the metal feed rate limits.  The final feed rate limits determined from the CPT 
are summarized in Table 18.0.  
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6.1.4.1  Maximum Mercury Feed Rate  
 
The maximum mercury feed rate limit is based on the maximum theoretical emission 
concentration (MTEC). MTEC was chosen to develop this feed rate limit because mercury was 
not spiked into the system, and the concentration of mercury in the coal was significantly lower 
than anticipated based on historical analysis.  
 
To develop the MTEC feed rate limit, FFCC used the combustion air correlation curve to 
determine the stack gas flow rate at the maximum combustion air flow rate demonstrated during 
the CPT. The MACT EEE mercury emission standard was used to calculate the maximum 
mercury feed rate limit. FFCC used only 90% of the feed rate calculated using MTEC in order to 
establish the maximum feed rate limit. This calculation is shown in Table 20.0.  
 
 
6.1.4.2  Maximum Semi-Volatile Metals Feed Rate  
 
The maximum SVM feed rate limit was determined using the average of the test run averages 
from Test 2. The amount of SVM spiked and the SVM content of the coal and waste was used to 
determine the limit. The limit was further extrapolated as described in Section 6.2.3.4 and shown 
in Table 19.0. 
 
 
6.1.4.3  Maximum Low Volatile Metals Feed Rate  
 
The maximum LVM feed rate limit was determined using the average of the test run averages 
from Test 2. The amount of LVM spiked and the LVM content of the coal and waste was used to 
determine the limit. The limit was further extrapolated as described in Section 6.2.3.4 and shown 
in Table 19.0. 
 
 
6.1.4.4  Metals Feed Rate Extrapolation 
 
FFCC used the analytical results from the process feed analysis to extrapolate up to higher metal feed rate 
limits. The extrapolation was minimized by using only 90% of the MACT Standard.  
 
The extrapolation was done by a simple algebraic calculation: 
 
  Metal feed – CPT    Metal feed – Permit 
  ----------------------      =  ----------------------- 
           Emission level - CPT      MACT Standard 
 

• Metal feed – CPT refers to the metals feed rate derived from Table 9.0. 
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• Emission level – CPT: Refers to the average measured concentration, in ug/dscm corrected to 7% 
oxygen, of the metals from the three corresponding stack test runs of Test 2. This can be found in 
Table 16.0.  

 
• Metal feed – Permit:  This will be the calculated feed limit for the metals. 

 
• MACT Standard: These are 180 ug/dscm for LVM and 380 ug/dscm for SVM at 7% oxygen. 

 
The extrapolated metal feed rate calculations are shown below: 
 
 
SVM feed rate (lb/hr) = [(0.633 lb/hr SVM) x (180 ug/dscm SVM) x (0.90)] / [158.8 ug/dscm] 
 
Maximum SVM feed rate (lb/hr) = 0.65 lb/hr 
 
 
LVM feed rate (lb/hr) = [(1.58 lb/hr LVM) x (380 ug/dscm LVM) x (0.90)] / [117.3 ug/dscm LVM] 
 
Maximum LVM feed rate (lb/hr) = 4.61 lb/hr 
 
 
6.2  Combustion Chamber Limitations 
 
The operating parameter limits are summarized in Table 18.0.  Tables 8 - 15 summarizes the 
OPL data by run. The limits are calculated as the average of the test run average measurements 
collected from each of the process monitoring instruments.   The limits were established as either 
maximums or minimums depending on the parameter.  The minimum temperature limit and 
maximum percent O2 was established from the Test 1 data.  All other combustion chamber limits 
were established from the Test 2 data.  The process data from each run are provided in 
Attachment E-5.   
 
 
6.2.1  Minimum Combustion Chamber Temperature Limit 
 
FFCC established a minimum combustion chamber temperature of 1,061 deg F. during the CPT 
while demonstrating satisfactory DRE. The minimum combustion chamber temperature was 
established as the average of the test run averages from Test 1.  
 
 
6.2.2  Minimum Atomization Pressure Limit 
 
The minimum atomization pressure is based on the manufacturer's specification of 30 psig as an 
instantaneous limit for the liquid hazardous waste feed system. 
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6.2.3  Maximum Furnace Pressure Limit 
 
The boiler system is an induced draft system that operates under a constant negative pressure. A 
limit of 0 psig will be established and will be monitored on an instantaneous basis.  
 
 
6.2.4  Maximum Combustion Air Flow Rate Limit 
 
A maximum combustion air flow rate of 21,130 scfm was established during Test 2. This limit 
was an average of the test run average total combustion air flow measured during the three runs 
of Test 2. It will be established as an hourly rolling average limit.  
 
 
6.3  Air Pollution Control Limitations 
 
The operating parameter limits are summarized in Table 18.0.  Tables 8 - 15 summarizes the 
OPL data by run. The limits are calculated as the average of the test run average measurements 
collected from each of the process monitoring instruments during Test 2.   The limits were 
established as either maximums or minimums depending on the parameter.  The process data 
from each run are provided in Attachment E-5.   
 
 
6.3.1  Minimum ESP Power Limit 
 
FFCC established a minimum electrostatic precipitator (ESP) power limit of 8 kilowatts (kW). 
This limit was established as the average of the test run averages recorded during Test 2. This 
limit will be monitored as an hourly rolling average limit. 
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6.3.2  Maximum Inlet Temperature to the ESP 
 
FFCC established a maximum inlet temperature to the ESP of 515 deg F. This limit was 
established as the average of the test run averages recorded during Test 2. This limit will be 
monitored as an hourly rolling average limit. 
 
 
6.4  Stack Gas Limitations 
 
The only stack gas measurement data from which an OPL is derived is oxygen.  (The THC OPL 
is a regulatory standard.)  The stack gas OPL limits are summarized in Table 18.0.  Tables 8 - 15 
summarizes the OPL data by run. For O2, the limits are calculated as the average of the test run 
average measurements during Test 1.   The process data from each run are provided in 
Attachment E-5.   
 
 
6.4.1  Maximum Total Hydrocarbon Limit 
 
FFCC demonstrated compliance with the total hydrocarbon (THC) limit standard of 10 ppmv 
established in the MACT EEE regulations. This limit will be continuously monitored as an 
hourly rolling average. 
 
 
6.4.2  Maximum Percent Oxygen Limit 
 
EPA Region 6 requested FFCC to establish a maximum percent oxygen limit in conjunction with 
their request to use combustion air flow rate as a surrogate for flue gas flow rate. This limit was 
set as 12.2 % oxygen in the stack gas during the CPT. The maximum percent oxygen in the stack 
gas limit was established as an average of the test run average percent oxygen recorded during 
the three runs of Test 1. This limit will be continuously monitored as an hourly rolling average. 
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FEED STREAM ANALYSIS DATA 
 

 
 
 
Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and 
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Low-Volatile  
Metals (Avg) 

Semi-Volatile 
Metals (Avg) 

Mercury 
(Avg) 

Other Metals  
(Avg) 

Feed Stream * 
Average 

Heat Value 
(Btu/lb) As 

ppm  
Be 

ppm  
Cr 

ppm  
Cd 

ppm 
Pb 

ppm 
Hg 

ppm 
Sb 

ppm 
Ba 

ppm 
Ag 

ppm 
Tl 

ppm 

Avg 
Cl  
% 

Avg 
Ash 
% 

Physical 
Form 

Process Intermediate 
Waste 12,000 BDL BDL 5 BDL BDL BDL BDL BDL BDL BDL 4 < 1 Liquid 

Fatty Acid Waste 12,000 BDL BDL 106 BDL BDL BDL BDL BDL BDL BDL 0 < 2 Liquid 

Organic Process 
Waste 9,000 BDL BDL 2 BDL BDL  < 0.1 BDL < 0.5 BDL BDL < 1 < 3 Liquid 

Spent Solvent Waste 11,000 BDL BDL 1 BDL 1 BDL BDL  BDL BDL BDL < 1  < 2 Liquid 

DIPB Auxiliary Fuel 18,600 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0 < 1 Liquid 

Biomass Fuel 11,800 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0 3 Solid 

Vapor Recovery Vent 
Gas < 1000 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL <0.02 0 Gas 

WWT Sludge 724 0.13 BDL 16 0.4 2.5 BDL BDL 14 BDL BDL 0 5.6 Semi-
Solid 

Coal 12,300 9 1 13 1 8 0.15 3 43 < 1 BDL 0.1 10 Solid 

 
BDL = Below Detection Limit 
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FEED STREAM CHARACTERISTICS 
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Feed Stream Constituents and Other 
Characteristics 

Avg 
% 

Max 
% Organic Hazardous Air Pollutants 

Quantity 
Burned per 
Year (lbs) 

Waste Codes 

Toluene 15 30 Acetonitrile < 1 % 
Water 8 15 Chlorobenzene 0 – 3 % 
Methanol 15 50 Phenol 0 – 1 % 
Heptane 10 40 Triethylamine < 1% 
TXIB 10 20 Toluene 0 –30 % 
DMAP 2 5 Xylene 0 – 40 % 
Acetone 10 40 Formaldehyde < 1 % 
Isopropanol 5 30 Methanol 0 – 50 % 
Xylene 10 40 MIBK 0 – 5 % 
MIBK 2 5 Ethyl Benzene 0 – 2% 
Other Organics 13 20   

Organic Process Waste  
 
 

     

500,000 to 
2,500,000 

F003 D001, 
D021 

Chlorobenzene 10 40 Acetonitrile < 1 % 
Water 8 20 Chlorobenzene 0 – 40 % 
Toluene 20 50 Triethylamine < 1% 
Methanol 10 40 Toluene 0 – 50 % 
IFT Product 3 6 Formaldehyde < 1 % 
Tars from organic process 14 30 MIBK 0 – 5 % 
Acetic Acid 25 50 Methanol 0 – 40 % 
Triethylene Glycol 2 5 Xylene 0 – 5 % 
o-Dichlorobenzene 5 20 Ethyl Benzene 0 – 1 % 

Spent Solvent Waste 

Other Organics 8 20   

15,000,000 to 
20,000,000 

F002, F003, 
F005, D001, 
D002, D021 
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FEED STREAM CHARACTERISTICS 
 

 
 
 
Prepared by FutureFuel Chemical Company Batesville Arkansas, and 
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Feed Stream Constituents and Other 
Characteristics 

Avg 
% 

Max. 
% Organic Hazardous Air Pollutants 

Quantity 
Burned per 
Year (lbs) 

Waste Codes 

Chlorobenzene 10 30 Chlorobenzene 0 – 30 % 
Acetone 15 40 Toluene 0 – 30 % 
Isopropanol 15 30 Xylene 0 – 30 % 
Heptane 15 30   
Xylene 10 30   
Toluene 15 30   
Other organics 5 10   
      

Process Intermediate Waste 

     

1,500,000 to 
2,500,000 

F002, F003, 
F005, D001, 

D021 

Nonanoic Acid 98 100 None  
 Octanoic Acid 0 1   
TXIB 0 1   
      

Fatty Acid Waste 

     

1,000,000 to 
1,500,000 

D007 

Woody Biomass 100 100 None  
      
     
      

Biomass Fuels 

     

0 to 100,000 None 
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FEED STREAM CHARACTERISTICS 
 

 
 
 
Prepared by FutureFuel Chemical Company Batesville Arkansas, and 
Risk Management & Engineering, Ltd., Dallas, Texas 

 

Feed Stream Constituents and Other 
Characteristics 

Avg 
% 

Max. 
% Organic Hazardous Air Pollutants 

Quantity 
Burned per 
Year (lbs) 

Waste Codes 

Nitrogen (Inert N2 Gas) 99.5 99.9 Methanol 0.062 % 
Acetone 0 0.1 Chlorobenzene 0.026 % 
Methanol 0 0.08 Heptane 0.014 % 
Water 0 0.05 Toluene 0.014 % 
Chlorobenzene 0 0.04 Xylene 0.004 % 
Heptane 0 .02 MIBK 0.001 % 
 Toluene 0 .02 Ethyl Benzene 0.0002 % 
Acetic Acid 0 .02   
Isopropanol 0 .01   

Vapor Recovery Vent Gas 

Xylene 0 .01   

1,500,000 to 
2,000,000 

None 

Water 70 90 None  
Organic Microorganisms 15 25   
Inorganic Solids 00 5   WWT Sludge 

     

0 to 500,000 None 

Bituminous Coal 100 100 None  
     Coal 
     

70,000,000 to 
100,000,000 

None 

 
Notes: 
 

Btu = British Thermal Unit 
Btu/lb = British Thermal Unit per pound 
ppm = Parts per million 
wt.% = Weight production 
   
• Only those organic HAPs that may be potentially present in the waste are reported in Table D-5.3.  All other organic HAPs are not present based on on-

site material use and process chemistry evaluations. 
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PROCESS MONITORING INSTRUMENTS 
 

 
 
 
Prepared by FutureFuel Chemical Company Batesville Arkansas, and 
Risk Management & Engineering, Ltd., Dallas, Texas 

 
 

Parameter Location Instrument Number(s) Type of 
Instrument 

Instrument 
Range 

Expected Operating 
Range Accuracy Drawing  

Location Reference 

Liquid Waste Feed 
Flow Monitor 

2nd floor liquid 
waste feed lines 

FT-6M01-100 
FT-6M01-200 
FT-6M01-300 

Micromotion  
Flow Meter 0 – 100 lb/min 0 – 65 lb/min +/- 2 % rate 

6M01-9T-031 
6M01-9T-032 
6M01-9T-089 

Steam Atomization 
Pressure 

2nd floor steam 
feed lines 

PSL-6M01-WCB-112A 
PSL-6M01-WCB-124A 
PSL-6M01-WCB-1164 

Low Pressure 
Switch 

Set at 40 psig 
(Falling) 50 – 90 psig Repeatability  

< 2.5% Full scale 

6M01-9T-031 
6M01-9T-032 
6M01-9T-089 

Boiler Combustion 
Temperature 

4th floor 
superheater 

section 

TE-6M01-9195 
TE-6M01-9196 
TE-6M01-9197 

Type K 
Thermocouple 0 – 2200 degrees F 900 – 1500 degrees F +/- 1 % Temperature 

6M01-9T-024 
6M01-9T-025 
6M01-9T-026 

ESP Power Input 
3rd floor 

precipitator 
panel 

AI- PPTR-1 
AI-PPTR-2 
AI-PPTR-3 

Neundorfer 
Precipitator 

Controls 
0 – 50 kW 10 – 24 kW +/- 5 %  

6M01-9T-024 
6M01-9T-025 
6M01-9T-026 

ESP Inlet 
Temperature 

Precipitator 
Inlet 

TE-6M01-FAS-608 
TE-6M01-FAS-616 
TE-6M01-FAS-624 

Type J 
Thermocouple 0 – 1000 degrees F 420 – 510 degrees F +/- 1% of 

Temperature 

6M01-9T-024 
6M01-9T-025 
6M01-9T-026 

Air Control Flow Forced Draft 
Fan Outlet 

FT-6M01-FAS-713 
FT-6M01-FAS-714 
FT-6M01-FAS-715 

Pressure 
Transmitter -6 to 6 in. w.c. -3 to 3 in. w.c.  +/- 1 % 

6M01-9T-024 
6M01-9T-025 
6M01-9T-026 

Total Hydrocarbon ID fan outlet 
duct 

AT-6M09-116 
AT-6M09-216 
AT-6M09-316 

Rosemount  
Mod. 400A 0 – 100 ppm 0 – 10 ppm +/- 3% 6M01-9T-005 

6M01-9T-026 

Oxygen ID fan outlet 
duct 

AT-6M09-118 
AT-6M09-218 
AT-6M09-318 

Rosemount Mod. 
X-Stream X2GP 0 – 25 % 0 – 25 % +/- 2% 6M01-9T-005 

6M01-9T-026 
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PROCESS MONITORING INSTRUMENTS, CALIBRATION, and MAINTENANCE 
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Parameter Location Instrument Number(s) Inspection/ 
Calibration Procedure 

Calibration 
Frequency Preventive Maintenance Procedure Preventive Maintenance 

Frequency 

Liquid Waste Feed Rate Liquid Waste Feed 
Flow Monitor 

FT-6M01-100 
FT-6M01-200 
FT-6M01-300 

Check against ISO 9000 
Standard Annual Check against ISO 9000 Standard Annual 

Steam Atomization Pressure Steam Line 
PSL-6M01-WCB-112A 
PSL-6M01-WCB-124A 
PSL-6M01-WCB-1164 

Operator reviews for 
inconsistency with other 

process parameters. 
As necessary Calibrate or Replace Annual 

Combustion Temperature Boiler Combustion 
Temperature 

TE-6M01-9195 
TE-6M01-9196 
TE-6M01-9197 

Visual Inspection with a 
density test against known 

material. 
Annual Check Accuracy or Replace Annual 

ESP Power Input 3rd floor precipitator 
panel 

AI- PPTR-1 
AI-PPTR-2 
AI-PPTR-3 

Primary Current, 
Secondary Current and 
Voltage are checked for 

accuracy 

Annual Calibrate Annual 

ESP Inlet Temperature Precipitator Inlet 
TE-6M01-FAS-608 
TE-6M01-FAS-616 
TE-6M01-FAS-624 

Visual Inspection with a 
density test against known 

material. 
Annual Check Accuracy or Replace Annual 

Air Flow Control Forced Draft Fan 
Outlet 

FT-6M01-FAS-713 
FT-6M01-FAS-714 
FT-6M01-FAS-715 

Calibrate against a known 
standard Annual Check and blow clear the  

circular annular ring Annual 

Total Hydrocarbon I.D. Fan  
Outlet Duct 

AT-6M09-116 
AT-6M09-216 
AT-6M09-316 

Calibrate with known 
calibration gas +/- 2 % 

accuracy 
Daily PM is on call 

From daily check clean and calibrate Annual 

Oxygen I.D. Fan  
Outlet Duct 

AT-6M09-118 
AT-6M09-218 
AT-6M09-318 

Calibrate with known 
calibration gas +/- 2 % 

accuracy 
Daily PM is on call 

From daily check clean and calibrate Annual 
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Constituent Test 1 Run 1 Test 1 Run 2 Test 1 Run 3 Test 2 Run 1 Test 2 Run 2 Test 2 Run 3
Chlorobenzene (%) 4.83 5.05 4.89 4.38 4.74 4.86
Heating Value (btu/lb) 6460 6482 6622 6254 6319 6333
Specific Gravity 1.036 1.032 1.044 1.052 1.056 1.052
Chloride (%) NA NA NA 5.4 5.4 5.5
Ash (%) 0.03 0.03 0.02 0.04 0.03 0.01
Mercury (ug/g) NA NA NA 0.004 0.002 0.003
SVM (ug/g) 0.034 0.034 0.034 0.033 0.033 0.033

Cadmium 0.005 0.005 0.005 0.005 0.005 0.005
Lead 0.029 0.029 0.029 0.029 0.028 0.029

LVM (ug/g) 18.450 18.521 18.308 17.217 17.152 16.265
Arsenic 0.048 0.049 0.048 0.048 0.047 0.048
Beryllium 0.029 0.029 0.029 0.029 0.028 0.029
Chromium 18.372 18.443 18.232 17.141 17.076 16.188

Constituent Test 1 Run 1 Test 1 Run 2 Test 1 Run 3 Test 2 Run 1 Test 2 Run 2 Test 2 Run 3
Chlorobenzene (%) 0 0 0 0 0 0
Heating Value (btu/lb) 10890 11090 11070 10630 10630 10600
Specific Gravity NA NA NA NA NA NA
Chloride (%) NA NA NA 0.08 0.08 0.07
Ash (%) 10.4 8.45 8.44 9.26 9.26 9.79
Mercury (ug/g) 0.063 0.037 0.042 0.048 0.048 0.040
SVM (ug/g) NA NA NA 4.98 4.98 5.09

Cadmium NA NA NA 1.01 1.01 1.28
Lead NA NA NA 3.97 3.97 3.81

LVM (ug/g) NA NA NA 23.663 23.663 22.432
Arsenic NA NA NA 1.33 1.33 1.4
Beryllium NA NA NA 0.933 0.933 0.832
Chromium NA NA NA 21.4 21.4 20.2

Process Waste Analytical Results

Primary Fuel Analytical Results

Table 5.0 - CPT Process Feed Analytical Results

Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and
Risk Management Engineering, Ltd., Dallas, Texas
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Test 2
Coal 

Added
(Run #) (lbs)
Run 1 100000
Run 2 100000
Run 3 50000

Run 1 Run 2 Run 3

Time
Scale 

Weight Change
SolutionAvg 

lb/hr

Avg 
Pb 

lb/hr

Avg 
Cr 

lb/hr Time
Scale 

Weight Change
Solution 

Avg lb/hr
Pb 

lb/hr
Cr 

lb/hr Time
Scale 

Weight Change
Solution 

Avg lb/hr
Pb 

lb/hr
Cr 

lb/hr
10:00 312.30 64.8 0.60 1.41 14:12 466.0 62.1 0.58 1.35 7:00 335.7 68.5 0.64 1.49
10:19 283.90 28.40 14:27 444.6 21.4 7:15 322.9 12.8
10:34 251.30 32.60 14:42 431.5 13.1 7:30 308.1 14.8
10:49 240.60 10.70 14:57 416.5 15.0 7:45 288.8 19.3
11:04 226.00 14.60 15:12 404.3 12.2 8:00 267.6 21.2
11:19 211.30 14.70 15:27 391.5 12.8 8:15 255.2 12.4
11:34 196.20 15.10 15:42 373.9 17.6 8:30 241.8 13.4
11:49 183.50 12.70 15:57 355.5 18.4 8:45 228.2 13.6
12:04 169.90 13.60 16:12 341.0 14.5 9:00 211.1 17.1
12:19 155.00 14.90 16:27 326.0 15.0 9:15 197.2 13.9
12:34 142.70 12.30 16:42 310.7 15.3 9:30 181.4 15.8
12:49 128.40 14.30 9:45 163.9 17.5
13:04 113.60 14.80 10:00 147.2 16.7

Spike Solution Concentration = 0.933% Pb and 2.18% Cr

3750

Spike Rate

Ash Spike
Diatomaceous 
Earth Added

(lbs)
7500
7500

(%)

7.5%

Table 6.0 - CPT Spiking Information

Ash Spiking - Test 2

Metals Spiking Information

6/3/2010 6/3/2010 6/4/2010

7.5%

7.5%

Metals Spiking Information - Test 2Metals Spiking Information - Test 2
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Test Emission Stack Flow Concentration O2
Concentration 

@ 7% O2
Emission 

Rate
Run Constituent DSCFM ug/dscm % ug/dscm lb/hr

Test 1 Run 1 POHC 19728 7.76 12.1 NA 0.000478

Test 1 Run 2 POHC 19786 6.33 12.2 NA 0.000391

Test 1 Run 3 POHC 19575 7.69 12.3 NA 0.000470

POHC 22225 9.47 9.8 NA 0.000657
Particulate 22222 14640 9.8 18300 1.015602

Mercury 22222 4.08 9.8 5.1 0.000283
SVM 22222 103.04 9.8 128.8 0.007148
Cd 22222 0.8 9.8 1 0.000055
Pb 22222 102.24 9.8 127.8 0.007093

LVM 22222 63.68 9.8 79.6 0.004418
As 22222 15.36 9.8 19.2 0.001066
Be 22222 0.48 9.8 0.6 0.000033
Cr 22222 47.84 9.8 59.8 0.003319

POHC 23078 7.83 9.8 NA 0.000564
Particulate 23043 24160 9.8 30200 1.737942

Mercury 23043 2.8 9.8 3.5 0.000201
SVM 23043 141.36 9.8 176.7 0.010169
Cd 23043 1.04 9.8 1.3 0.000075
Pb 23043 140.32 9.8 175.4 0.010094

LVM 23043 90.08 9.8 112.6 0.006480
As 23043 16.32 9.8 20.4 0.001174
Be 23043 0.48 9.8 0.6 0.000035
Cr 23043 73.28 9.8 91.6 0.005271

POHC 21781 8.64 9.9 NA 0.000587
Particulate 21749 23865 9.9 30100 1.620317

Mercury 21749 2.54 9.9 3.2 0.000172
SVM 21749 135.50 9.9 170.9 0.009200
Cd 21749 1.98 9.9 2.5 0.000135
Pb 21749 133.52 9.9 168.4 0.009065

LVM 21749 126.70 9.9 159.8 0.008602
As 21749 13.16 9.9 16.6 0.000894
Be 21749 0.48 9.9 0.6 0.000032
Cr 21749 113.06 9.9 142.6 0.007676

Table 7.0 - CPT Stack Gas Analytical Results

 

Test 2 Run 3

Test 2 Run 2

Test 2 Run 1
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Planned 
Conditions Test 1

Description Units Target Average Run 1 Run 2 Run 3
Total Waste Feed Rate lb/hr 1000 960 959 965 956
Total Coal Feed Rate lb/hr 2500 3221 3266 3249 3148
Total POHC Feed Rate lb/hr 25 47 46 49 47
Combustion Chamber Temperature °F 1050 1061 1061 1059 1064
Combustion Chamber Pressure psig < 0 -0.3 -0.3 -0.3 -0.3
Combustion Air Flow Rate – FD Fan scfm NA 11270 11281 11253 11275
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 16120 16131 16103 16125
THC Concentration ppmv < 10 0.4 0.5 0.5 0.4
O2 Concentration % 13 12.2 12.2 12.3 12.0
Gun Atomization Pressure psig 30 30 30 30 30

Test 1 Run AveragesTest Parameters

Table 8.0 - CPT Test 1 Averages
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Planned 
Conditions Test 2

Description Units Target Average Run 1 Run 2 Run 3
Total Waste Feed Rate lb/hr 2500 2518 2509 2509 2535
Total Coal Feed Rate lb/hr 6000 4664 4603 4603 4787
Total POHC Feed Rate lb/hr 75 117 109.9 119.0 123.1
Total Chloride Feed Rate lb/hr 150 494 504 504 474
Total Ash Feed Rate lb/hr 1050 791 772 772 828
Total Mercury Feed Rate lb/hr 0.0008 0.00019 0.00023 0.00013 0.00020
Total SVM Feed Rate lb/hr 0.61 0.63 0.63 0.60 0.66
Total LVM Feed Rate lb/hr 1.45 1.57 1.56 1.51 1.64
Combustion Chamber Temperature °F NA 1304 1304 1301 1308
Combustion Chamber Pressure psig < 0 -0.5 -0.5 -0.5 -0.4
Combustion Air Flow Rate – FD Fan scfm NA 16280 16190 16178 16471
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 21130 21040 21028 21321
ESP Power kW 7 8 8 8 8
ESP Inlet Temperature °F 510 515 514 518 514
THC Concentration ppmv < 10 0.3 0.3 0.4 0.4
O2 Concentration % NA 10.1 10.0 10.1 10.3
Gun Atomization Pressure psig 30 30 30 30 30

Test 2 Run AveragesTest Parameters

Table 9.0 - CPT Test 2 Averages
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Planned 
Conditions Comparison*

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 1000 959 359 1470
Total Coal Feed Rate lb/hr 2500 3266 2950 3933 Decided to target higher temp requiring more coal
Total POHC Feed Rate lb/hr 25 46 17 71 Waste was 4.83% POHC rather than 4% target
Total Chloride Feed Rate lb/hr NA NA NA NA
Total Ash Feed Rate lb/hr NA NA NA NA
Total Mercury Feed Rate lb/hr NA NA NA NA
Total SVM Feed Rate lb/hr NA NA NA NA
Total LVM Feed Rate lb/hr NA NA NA NA
Combustion Chamber Temperature °F 1050 1061 1048 1071
Combustion Chamber Pressure psig < 0 -0.3 -0.3 -0.3
Combustion Air Flow Rate – FD Fan scfm NA 11281 10861 11803
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 16131 15711 16653
ESP Power kW NA 20.4 16.9 24.0
ESP Inlet Temperature °F NA 463 462 464
THC Concentration ppmv < 10 0.5 0.2 0.7
O2 Concentration % 13 12.2 11.7 17.8
Gun Atomization Pressure psig 30 30 30 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 10.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 1 Run 1
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Planned 
Conditions Comparison*

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 1000 965 723 1265
Total Coal Feed Rate lb/hr 2500 3249 3006 3881 Decided to target higher temp requiring more coal
Total POHC Feed Rate lb/hr 25 49 37 64 Waste was 5.05% POHC rather than 4% target
Total Chloride Feed Rate lb/hr NA NA NA NA
Total Ash Feed Rate lb/hr NA NA NA NA
Total Mercury Feed Rate lb/hr NA NA NA NA
Total SVM Feed Rate lb/hr NA NA NA NA
Total LVM Feed Rate lb/hr NA NA NA NA
Combustion Chamber Temperature °F 1050 1059 1054 1073
Combustion Chamber Pressure psig < 0 -0.3 -0.3 -0.3
Combustion Air Flow Rate – FD Fan scfm NA 11253 10795 11705
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 16103 15645 16555
ESP Power kW NA 22.8 21.0 24.4
ESP Inlet Temperature °F NA 460 459 461
THC Concentration ppmv < 10 0.5 0.3 0.6
O2 Concentration % 13 12.3 11.7 17.9
Gun Atomization Pressure psig 30 30 30 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 11.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 1 Run 2
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Planned 
Conditions Comparison*

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 1000 956 563 1319
Total Coal Feed Rate lb/hr 2500 3148 2849 3573 Decided to target higher temp requiring more coal
Total POHC Feed Rate lb/hr 25 47 28 65 Waste was 4.89% POHC rather than 4% target
Total Chloride Feed Rate lb/hr NA NA NA NA
Total Ash Feed Rate lb/hr NA NA NA NA
Total Mercury Feed Rate lb/hr NA NA NA NA
Total SVM Feed Rate lb/hr NA NA NA NA
Total LVM Feed Rate lb/hr NA NA NA NA
Combustion Chamber Temperature °F 1050 1064 1054 1075
Combustion Chamber Pressure psig < 0 -0.3 -0.3 -0.3
Combustion Air Flow Rate – FD Fan scfm NA 11275 10813 11788
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 16125 15663 16638
ESP Power kW NA 22.7 20.7 24.8
ESP Inlet Temperature °F NA 458 458 459
THC Concentration ppmv < 10 0.4 0.3 0.7
O2 Concentration % 13 12.0 10.5 17.4
Gun Atomization Pressure psig 30 30 30 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 12.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 1 Run 3
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Planned 
Conditions Comparison

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 2500 2509 261 3054
Total Coal Feed Rate lb/hr 6000 4603 4236 5677 Less coal was need to make Steam Production Target
Total POHC Feed Rate lb/hr 75 110 11 134 Waste was 4.38% POHC rather than 4% target
Total Chloride Feed Rate lb/hr 150 504 353 619 Chloride concentration was 5.4% and target was 6%
Total Ash Feed Rate lb/hr 1050 772 710 953 Less coal was need to make Steam Production Target
Total Mercury Feed Rate lb/hr 0.0008 0.00023 NA NA Mercury content in coal was much less than normal
Total SVM Feed Rate lb/hr 0.61 0.62753 NA NA
Total LVM Feed Rate lb/hr 1.45 1.56461 NA NA
Combustion Chamber Temperature °F NA 1304 1237 1318
Combustion Chamber Pressure psig < 0 -0.5 -0.5 -0.4  
Combustion Air Flow Rate – FD Fan scfm NA 16190 15671 17349
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 21040 20521 22199  
ESP Power kW 8 8.4 7.3 8.6
ESP Inlet Temperature °F 510 514 511 516
THC Concentration ppmv < 10 0.3 0.0 1.1
O2 Concentration % NA 10.0 9.2 16.5
Gun Atomization Pressure psig 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 13.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 2 Run 1
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Planned 
Conditions Comparison*

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 2500 2509 2502 2518
Total Coal Feed Rate lb/hr 6000 4603 4507 5619 Less coal was need to make Steam Production Target
Total POHC Feed Rate lb/hr 75 119 119 119 Waste was 4.74% POHC rather than 4% target
Total Chloride Feed Rate lb/hr 150 504 496 586 Chloride concentration was 5.4% and target was 6%
Total Ash Feed Rate lb/hr 1050 772 756 943 Less coal was need to make Steam Production Target
Total Mercury Feed Rate lb/hr 0.0008 0.00013 NA NA Mercury content in coal was much less than normal
Total SVM Feed Rate lb/hr 0.61 0.60 NA NA
Total LVM Feed Rate lb/hr 1.45 1.51 NA NA
Combustion Chamber Temperature °F NA 1301 1284 1318
Combustion Chamber Pressure psig < 0 -0.5 -0.5 -0.5  
Combustion Air Flow Rate – FD Fan scfm NA 16178 15793 16582
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 21028 20643 21432  
ESP Power kW 8 8.2 7.5 8.3
ESP Inlet Temperature °F 510 518 516 519
THC Concentration ppmv < 10 0.4 0.2 0.5
O2 Concentration % NA 10.1 9.7 16.8
Gun Atomization Pressure psig 30 30 30 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 14.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 2 Run 2
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Planned 
Conditions Comparison

Description Units Target Average Minimum Maximum Comment
Total Waste Feed Rate lb/hr 2500 2535 2521 2548
Total Coal Feed Rate lb/hr 6000 4787 4605 6047 Less coal was need to make Steam Production Target
Total POHC Feed Rate lb/hr 75 123 122 124 Waste was 4.74% POHC rather than 4% target
Total Chloride Feed Rate lb/hr 150 474 461 563 Chloride concentration was 5.4% and target was 6%
Total Ash Feed Rate lb/hr 1050 828 796 1046 Less coal was need to make Steam Production Target
Total Mercury Feed Rate lb/hr 0.0008 0.00020 NA NA Mercury content in coal was much less than normal
Total SVM Feed Rate lb/hr 0.61 0.66 NA NA
Total LVM Feed Rate lb/hr 1.45 1.64 NA NA Spike team fed a little more than planned
Combustion Chamber Temperature °F NA 1308 1291 1315
Combustion Chamber Pressure psig < 0 -0.4 -0.4 -0.4
Combustion Air Flow Rate – FD Fan scfm NA 16471 16127 16940
Combustion Air Flow Rate – Overfire scfm 3050 3050 3050 3050
Combustion Air Flow Rate – Atomizing scfm 1800 1800 1800 1800
Total Combustion Air Flow Rate scfm NA 21321 20977 21790
ESP Power kW 8 7.9 7.3 8.2
ESP Inlet Temperature °F 510 514 514 514
THC Concentration ppmv < 10 0.4 0.3 1.0
O2 Concentration % NA 10.3 9.8 17.2
Gun Atomization Pressure psig 30 30 30 30

* No comment means the difference between the planned and actual conditons were not significant (e.g., < 10%)

Acutal Conditions

Table 15.0 - CPT Comparison of Planned Conditions to Actual Conditions

Test Parameters

Test 2 Run 3
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Test Units Standard CPT Result

Destruction Removal Efficiency % ≥ 99.99% 99.9991%
Total Hydrocarbon Emissions3 ppmv ≤ 10 0.4

Destruction Removal Efficiency % ≥ 99.99% 99.9995%
Particulate Emission3 mg/dscm ≤ 68 26.2
HCl/Chlorine Emissions1 lb/hr 1886.8 508
Mercury Emissions3 ug/dscm ≤ 11 3.9
Semi-Volatile Metal Emissions3 ug/dscm ≤  180 158.8
Low-Volatile Metal Emissions3 ug/dscm ≤ 380 117.3
Dioxin/Furan2 and 3 (as demonstrated by THC emissions) ppmv ≤ 10 0.3
Total Hydrocarbon Emissions3 ppmv ≤ 10 0.3

1 Limit established using Health-based Alternative Compliance Demonstration described in Appendix D of the CPT Plan
2 Requirement to conduct one time D/F test fufilled by submittal of data in lieu of test. See Appendix F of CPT Plan.
3 Results corrected to 7% O 2

 

 

Table 16.0 - Demonstration of Compliance

Emission Results Compared to MACT EEE Standards for Solid Fuel-Fired Boilers

Test 1 - Minimum Temperature Test

Test 2 - Minimum Residence Time Test
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Test DRE SRE SRE SRE
Run POHC Particulate SVM LVM

Test 1 Run 1 99.9990% NA NA NA

Test 1 Run 2 99.9992% NA NA NA

Test 1 Run3 99.9990% NA NA NA

Test 1 Average 99.9991% NA NA NA

Test 2 Run 1 99.9994% 99.8685% 98.8609% 99.7177%

Test 2 Run 2 99.9995% 99.8685% 98.8138% 99.7067%

Test 2 Run 3 99.9995% 99.8773% 98.9235% 99.7311%

Test 2 Average 99.9995% 99.8714% 98.8660% 99.7185%

Table 17.0 - Boiler Removal Efficiency
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Final 
Operating 

Limit

Maximum Hazardous Waste Feed Rate lb/hr 2518
Maximum Chloride Feed Rate lb/hr 494
Maximum Ash Feed Rate lb/hr 791
Maximum Mercury Feed Rate lb/hr 0.00083
Maximum Semi-Volatile Feed Rate lb/hr 0.64
Maximum Low-Volatile Feed Rate lb/hr 4.58

Minimum Combustion Chamber Temperature °F 1061
Minimum Atomization Pressure psig 30
Maximum Furnace Pressure in.wc. < 0
Maximum Combustion Air Flow Rate scfm 21130

Minimum ESP Power kW 8
Maximum ESP Inlet Temperature °F 515

Maximum THC Concentration ppmv 10
Maximum O2 Concentration % 12.2

Operating Parameters Comment

Obtained as the Average of the Test Run Average from Test 2

Obtained as the Average of the Test Run Average from Test 2
Combustion Chamber Limitations

Waste Feed Limitations

Air Pollution Control Limitaions

Obtained as the Average of the Test Run Average from Test 2
Obtained as the Average of the Test Run Average from Test 2
Obtained as the Average of the Test Run Average from Test 2
Obtained as the Average of the Test Run Average from Test 2

MACT Emission Standard
Obtained as the Average of the Test Run Average from Test 1

Table 18.0 - Summary of Operating Parameter Limits

Stack Gas Limitations

Obtained as the Average of the Test Run Average from Test 1
Manufacturer's recommendation
Induced draft system, must maintain negative furnace pressure
Obtained as the Average of the Test Run Average from Test 2

Obtained as the Average of the Test Run Average from Test 2
Obtained as the Average of the Test Run Average from Test 2
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Metal
CPT Feed 

Rate

CPT Emisson 
Concentration 

@ 7% O2
90% of MACT 

Standard

Extrapolated 
Operating 

Limit
Group (lb/hr) (ug/DSCM) (ug/DSCM) (lb/hr)

SVM 0.631 158.8 162 0.64
LVM 1.571 117.3 342 4.58

(11 ug/dscm) x (2.204586E-9 lb/ug) x (22499 dscf/min / 35.31 dscf/dscm) x (60 min/hr) / (1-0)

0.00093

0.00083

Hg Feed Rate Limit  = 

Hg Feed Rate Limit =

Hg Feed Rate Limit = 

90% Hg Feed Rate Limit =

Table 19.0 - Metal Extrapolation

Table 20.0 - Mercury MTEC Feed Rate Limit
(MACT Limit ug/dscm) x (2.204586E-9 lb/ug) x (Stack Flow dscm/min) x (60 min/hr) / (1-SRE)
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TABLE 21.0 
 

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 
 

 
 
 
Prepared by FutureFuel Chemical Company Batesville Arkansas, and 
Risk Management & Engineering, Ltd., Dallas, Texas 

Sample Type Parameters Sampling Method Sample Frequency Field QA/QC 
Samples Analytical Methods 

Specific Gravity None ASTM D-1298 

Ash None ASTM D-482  

Chlorine None ASTM E776 / SW-846 9056 

Heat Value None ASTM D-240  

SVM  None SW-846 6020 

LVM None SW-846 6020 

Mercury 

Grab, 4 oz. collected 
at each sample 
interval 

 
(Two composites 
prepared for each run) 

Initially and every 30 
minutes; each run 

None ASTM D-3684-01 

1) Liquid Organic Waste 

POHC Grab, 40ml collected 
at each sample interval 

Every 30 minutes; 
each run None SW-846, 8260 

Ash None ASTM D-3174 

Chlorine None ASTM E776 / SW-846 9056 

Heat Value None ASTM D-5865 

SVM  None SW-846 6010B 

LVM  None SW-846 6010B 

2) Coal Feed 

Mercury 

Grab, 4 oz. collected 
at each sample 
interval 

 
(Two composites 
prepared for each run) 

Initially and every 30 
minutes; each run 

None ASTM D-3684-01 



Notification of Compliance 
Revision No.: 0 
Revision Date: 09/01/10 
Table 21, Page:  2 of 3 

 
 
 

TABLE 21.0 (Continued) 
 

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 
 

 
 
 
Prepared by FutureFuel Chemical Company Batesville Arkansas, and 
Risk Management & Engineering, Ltd., Dallas, Texas 

 

Sample Type Parameters Sampling Method Sample Frequency Field QA/QC 
Samples Analytical Methods 

3) Stack gas metals and 
particulate  

As, Be, Cd, Cr, Hg, 
and Pb 

Method 5 and 29, MMT, 
isokinetic sample 120 minutes each run Reagent Blanks SW-846 6020 and 7470a 

4) Stack gas hydrogen 
chloride and Chlorine Compliance with Alternative Chloride Limit based on feed rate and zero removal efficiency.  No stack testing will be performed. 

6) Stack gas volatile 
organics - VOST Volatile Organics Method 0030, VOST 

train, 4 tube pairs 120 minutes each run 

One condensate trip 
blank 
 
One pair VOST tube 
trip blank 
 
One set field blank 
tubes (four pairs 
each) per test 
condition 

SW-0030, 5041 

7) Stack gas 
PCDDs/PCDFs – MM5 Compliance will be demonstrated as data in lieu of testing based on trial burn completed in 1999. 
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TABLE 21.0 
 

SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 
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Sample No./Type Parameters Sampling Method Sample Frequency Field QA/QC 
Samples Analytical Methods 

Carbon Dioxide ORSAT (EPA 
Method 3) Each run None ORSAT Analyzer 

Total Hydrocarbon (from 
in-house CEMS) EPA Method 25A Each Run None Continuous, Extractive, Flame Ionization 

Analyzer 
Oxygen (from in-house 
CEMS & Stack Team) 

Continuous, 
extractive, 3B Each run None Continuous Extractive; 3B 

Stack Moisture EPA Method 4 Each run None Measure volume to 0.5 ml 

 

Stack Velocity and 
Flowrate EPA Method 2 Each run None Measure temperature, pressure, and volume 

 
Notes to Table 5.0: 

 
PAH = Polynuclear aromatic hydrocarbon LVM = Low-Volatile Metals As = Arsenic 
ASTM = American Society for Testing and Materials ML = Milliliter Be = Beryllium 
POHC = Principal organic hazardous constituents M0011   = EPA Method 0011 Cd = Cadmium 
CVAA = Cold vapor atomic absorption MM5 = Modified Method 5 Cr = Chromium 
QA/QC = Quality assurance and quality control MMT = Multi-metals train Hg = Mercury 
GC/MS = Gas chromatography and mass spectroscopy NaOH = Sodium hydroxide H2SO4 = Sulfuric acid 
GC/FID = Gas chromatography and flame ionization detector NDIR = Nondispersive infrared KOH = Potassium hydroxide 
VOST = Volatile organic sampling train SVM = Semi-Volatile Metals gpm = Gallons per minute 
ICP = Inductively coupled argon plasma spectroscopy PCDD = Dioxin Btu = British thermal units 
ICP-AES = Inductively coupled plasma-atomic emission spectrometry PCDF = Furan Pb = Lead 
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Certification Statement

Alliance Source Testing, LLC (AST) of Decatur, AL has completed the source testing as described in this report.
Results apply only to the source(s) tested and operating condition(s) for the specific test date(s) and time(s)
identified within this report. All results are intended to be considered in their entirety, and AST is not responsible
for use of less than the complete test report without written consent.

To the best of my knowledge and abilities, all information, facts and test data are correct. Data presented in this
report has been checked for completeness and is accurate, error-free and legible. Onsite testing was conducted in
accordance with approved internal Standard Operating Procedures. Any deviations or problems are detailed in the
relevant sections on the test report.

August 26, 2010

Jeremy Hutchens, QSTI
Project Manager

Alliance Source Testing, LLC

Date

This document was prepared in portable document format (.pdf) and contains pages as identified in the bottom
footer of this document.

Questions or comments regarding this report should be directed to the persons identified below.

Facility Contact Test Firm Contact

Thomas Floyd
FutureFuel Chemical Company
2800 Gap Road
Batesville, AR 72501
(870) 698-5577
thomasfloyd@ffcmail.com

Jeremy Hutchens
Alliance Source Testing, LLC
214 Central Circle SW
Decatur, AL 35603
(256) 260-3974
jeremy.hutchens@stacktest.com
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1.0 Introduction

Alliance Source Testing (AST) was retained by FutureFuel Chemical Company (FFCC) to conduct emissions testing

in support of a Comprehensive Performance Test (CPT) at the Batesville, Arkansas facility. FutureFuel owns and

operates an organic chemical manufacturing plant and is subject to provisions of the National Emission Standards

for Hazardous Air Pollutants (NESHAP) for Hazardous Waste Combustors as detailed in 40 CFR 63, Subpart EEE –

Hazardous Waste Combustor Maximum Achievable Control Technology (MACT). As part of plant operations,

FFCC generates wastes regulated under the Resource Conservation and Recovery Act (RCRA) and either destroys

the waste in a MACT compliance incinerator or burns the waste for energy recovery in three (3) coal-fired boilers.

FFCC operates under Arkansas Department of Environmental Quality (ADEQ) Permits as identified below

 Title V Operating Permit – 1085-AOP-R8 and

 Waste Permit No. 11H-RN1-M005.

A CPT Plan and Quality Assurance Project Plan (QAPP) were prepared by Rick Management & Engineering, LTD

(RME) of Garland TX and initially submitted on April 11, 2008. This test program was conducted in accordance

with the original CPT Plan and QAPP except when these submittals were superseded by additional correspondence

with the U.S. EPA and ADEQ. A full and complete description of the process and control equipment in operation

at FFCC was provided in the CPT Plan previously submitted.

Emissions testing was conducted on the exhaust stack from Boiler No. 3. The testing program was conducted under

two (2) conditions:

 Condition 1 – Minimum Temperature Test and

 Condition 2 – Minimum Residence Time Test.

The Condition 1 operating conditions were designed to demonstrate the worst case conditions for destruction of the

principal organic hazardous constituent (POHC) by testing the boiler’s performance under minimum combustion

chamber temperatures. Condition 2 was designed to establish permit conditions for minimum residence time which

occurs at maximum feed and flue gas flow rates. Air emissions tested by AST during each test condition are

identified below:

 Condition 1 – chlorobenzene and

 Condition 2 – chlorobenzene, particulate matter, arsenic, beryllium, cadmium, chromium, lead and

mercury.

Results of the air emissions testing are provided in summary tables in Section 2.0 while the laboratory analysis and

relevant quality assurance and quality control (QA/QC) criteria are provided in Appendix C – Laboratory Data.

Laboratory analysis of the coal feed samples and liquid waste samples collected by FFCC personnel and analyzed

during this test program are also provided in Appendix C along with the relevant QA/QC criteria.
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1.1 Project Team

Personnel involved in this project are identified in the following table.

Table 1-2
Project Team

AST Personnel FFCC & Subcontract Personnel Regulatory Personnel

Jeremy Hutchens – Project Manager

Brandy Hughes – Report Coordinator

Ryan O’Dea – Onsite Team Leader

Davis Fite – Technician

Dave Biewer – Technician

Christa Moore – Technician

Thomas Floyd – CPT Manager

Johnny Johnson - EA Specialist - Metals Spiking

Philip Antici - Chemical Engineer - Engineering Support

Marshel Bray - Env Process Assistant - Process Sampling

Mike Gillihan - Process Assistant - CPT Support

Eddie Brown - Boiler Supervisor - CPT Support

Eddie Bradley - Boiler Operator - CPT Support

Mark Hatfield - EA Specialist - CPT Support

Everett Shands - EA Specialist - CPT Support

Mike Collins - EA Technologist - Agency Escort

ADEQ – Larissa Brown

U.S. EPA – Harry Shah

David A. Weeks (RME) - QA/QC and CPT Support
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2.0 Summary of Results

AST conducted emissions testing in support of a CPT at the FFCC facility in Batesville, AR. Testing was

conducted on June 2-4, 2010. Tables 2-1 and 2-2 provide a summary of the emission testing results. Any difference

between the summary results listed in the following tables and the detailed results contained in Appendix B is due to

rounding for presentation.

Table 2-1
Summary of Testing Results – Condition No. 1

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/2/10 6/2/10 6/2/10 --

Chlorobenzene Data

Concentration, ug/dscm 7.8 6.3 7.7 7.3

Concentration, ppm 1.7E-03 1.4E-03 1.6E-03 1.6E-03

Emission Rate, lb/hr 5.7E-04 4.7E-04 5.6E-04 5.3E-04

Table 2-2
Summary of Testing Results – Condition No. 2

Parameter Run 1 Run 2 Run 3 Average

Test Date 6/3/10 6/3/10 6/4/10 --

Chlorobenzene Data

Concentration, ug/dscm 9.5 7.8 8.6 8.6

Concentration, ppm 2.0E-03 1.7E-03 1.8E-03 1.8E-03

Emission Rate, lb/hr 7.9E-04 6.8E-04 7.0E-04 7.2E-04

Filterable PM Data

Concentration, mg/dscm @ 7% O2 18.3 30.2 30.1 26.2

Metals Data

Arsenic Concentration, ug/dscm @ 7% O2 19.2 20.4 16.6 18.7

Beryllium Concentration, ug/dscm @ 7% O2 0.6 0.6 0.6 0.6

Cadmium Concentration, ug/dscm @ 7% O2 1.0 1.3 2.5 1.6

Chromium Concentration, ug/dscm @ 7% O2 59.8 91.6 142.6 98.0

Lead Concentration, ug/dscm @ 7% O2 127.8 175.4 168.4 157.2

Mercury Concentration, ug/dscm @ 7% O2 5.1 3.5 3.2 3.9
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3.0 Testing Methodology

The emission testing program was conducted in accordance with the Test Methods listed in Table 3-1. Method

descriptions are provided below while quality assurance/quality control (QA/QC) data is provided in Appendix D

and a QA/QC Summary is provided in Section 4.0.

Table 3-1

Source Testing Methodology

Parameter Test Methods Notes/Remarks

Volumetric Flow Rate (VFR) U.S. EPA Reference Test Methods 1 & 2 Full Velocity Traverses

Oxygen/Carbon Dioxide (O2/CO2) U.S. EPA Reference Test Method 3/3A Integrated Bag/Analyzer

Moisture Content (BWS) U.S. EPA Reference Test Method 4 Volumetric / Gravimetric Analysis

Particulate Matter (PM) U.S. EPA Reference Test Method 5 Isokinetic Sampling

Metals / Mercury (Hg) U.S. EPA Reference Test Method 29 Isokinetic Sampling

Chlorobenzene (CB) SW-846 Method 0030 4 tube sets / 1 condensate

3.1 U.S. EPA Reference Test Methods 1 & 2 – Volumetric Flow Rate

The sampling location and number of traverse (sampling) points were selected in accordance with U.S. EPA

Reference Test Method 1. A full velocity traverse was conducted in accordance with U.S. EPA Reference Test

Method 2 to determine the average stack gas velocity pressure, static pressure and temperature. The velocity and

static pressure measurement system consisted of an S-type pitot tube and inclined manometer while the stack gas

temperature was measured with a K-type thermocouple and pyrometer.

3.2 U.S. EPA Reference Test Method 3/3A – Oxygen/Carbon Dioxide

The oxygen and carbon dioxide concentrations were determined in accordance with U.S. EPA Reference Test

Method 3/3A. One (1) integrated Tedlar bag sample was collected during each test run. The bag samples were

analyzed on site with a California Analytical Instruments Model 200P O2/CO2 analyzer. The remaining stack gas

constituent was assumed to be nitrogen for the stack gas molecular weight determination.

3.3 U.S. EPA Reference Test Method 4 – Moisture Content

The stack gas moisture content was determined in accordance with U.S. EPA Reference Test Method 4. The gas

conditioning train consisted of a series of chilled impingers as further described in Section 3.4. The impinger contents

were pre and post-measured to determine the amount of moisture condensed during each test run.

3.4 U.S. EPA Reference Test Methods 5 & 29 – Particulate Matter, Mercury & Metals

The particulate matter, mercury and metals testing was conducted in accordance with U.S. EPA Reference Test

Methods 5 and 29. The complete sampling system consisted of a glass nozzle, heated glass-lined probe, pre-

weighed glass-fiber filter, gas conditioning system, pump and calibrated dry gas meter. The gas conditioning train

consisted of six (6) chilled impingers. The first and second impingers contained 100 milliliters (mL) of HNO3/H2O2,
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the third was initially empty, the fourth and fifth contained 100 mL of acidic KMnO4, and the sixth contained

approximately 200 grams of silica gel.

Pretest sample train cleaning procedures consisted of rinsing all glassware with hot tap water and then in hot soapy

water. The glassware was then triple-rinsed with tap water, followed by three additional rinses with de-ionized (DI)

water. Next the glassware was soaked in a 10% HNO3 for a minimum of four (4) hours, rinsed three (3) times with

DI water, a single acetone rinse and then air-dried. All glassware open-ends were covered with Teflon tape until the

sample train was ready for onsite assembly.

Following the completion of each test run, the sample train was leak checked at a vacuum pressure equal to or

greater than the highest vacuum pressure observed during the run. The alternative post-test calibration procedure

outlined in Alternative Method 5 Post-Test Calibration (Yqa) was used for the in-field post test calibration check.

The filter was placed into a labeled Petri dish (Container 1). The nozzle, probe liner and front-half of the filter

holder were cleaned with a non-metallic probe brush and triple-rinsed with Acetone. These rinses were recovered in

Container 2. The nozzle, probe liner and front-half of the filter holder were cleaned again with a non-metallic probe

brush and triple-rinsed with 0.1 HNO3. These rinses were recovered in Container 3. The contents of impingers 1

and 2 were placed in Container 4. Impingers 1 and 2 along with the filter support, back half of the filter holder and

all connecting glassware were triple-rinsed with 0.1 N HNO3. These rinses were recovered in Container 4. The

contents of impinger 3 were placed in Container 5. Impinger 3 and all connecting glassware were triple-rinsed with

HNO3, and this rinse was added to Container 5. The contents of impingers 4 and 5 were placed in Container 6. The

impingers and all connecting glassware were triple-rinsed with acidified KMNO4 and then with DI water. These

rinses were added to Container 6. If needed, impingers 4 and 5 were rinsed with 25 mL of 8N HCl. This rinse was

added to 200 mL of DI water in Container 7. All samples were sealed, clearly labeled, stored on ice and shipped to

Maxxam Analytics, Inc. in Mississauga, Ontario, Canada via a Maxxam courier.

3.5 SW-846 Method 0030 – Chlorobenzene

The chlorobenzene testing was conducted in accordance with U.S. EPA SW-846 Method 0030. The complete

sampling system consisted of a heated glass-lined probe, glass wool packed probe tip, two (2) coil condensers, two

(2) sorbent cartridges, a condensate flask, connecting glassware/Teflon tubing, dry gas meter and pump. The first

sorbent cartridge contained Tenax GC resin, and the second cartridge was packed with Tenax GC resin in the front

half and petroleum-based charcoal in the back half. The condensate flask was placed between cartridges 1 and 2,

and a coil condenser was placed before each cartridge.

The heated sample probe was maintained above 130 oC and the gas stream was cooled to 20 oC prior to the first

sorbent cartridge. Four (4) sets of cartridges were collected per test run. Approximately 20 liters of stack gas was

sampled during a 40 minute sample period per set of cartridges. Three (3) sets of cartridges were analyzed while the

fourth set served as a backup in the event of tube breakage, damage during shipment or damage due to laboratory

handling. The sample train pretest leak check was performed from the probe tip. The posttest leak checks

(following each tube set change) were conducted from the sample bypass valve located between the probe and the

first condenser. Each time a leak check was performed, the vacuum was released by opening the bypass valve that

was connected to a charcoal tube. The cartridges were sealed immediately after each post leak check, placed on ice,
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transported to the mobile laboratory, labeled, sealed in glass tubes and stored on ice. The samples were shipped to

Maxxam Analytics, Inc. in Mississauga, Ontario, Canada via a Maxxam courier. The samples were desorbed

thermally to an analytical trap and analyzed by GC/MS according to the protocol detailed in Method 5041.
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4.0 Quality Assurance/Quality Control

All of the air samples were analyzed within the applicable holding time, and 100% completeness was achieved for

all sampling parameters.

Trap sets 2 and 3 for each VOST test run were diluted by 20X due to high concentrations of non-target compounds.

The detection limits were adjusted accordingly.

The audit sample chlorobenzene concentration for the first and second trap sets exceeded the calibration range. The

reported results should be considered estimates. The third trap set of the audit sample was diluted by 10X, and the

detection limit adjusted accordingly.

The back half metals (Impingers 1-3 Catch) was diluted by 20X for all test runs due to the sample matrix (extremely

high sulfur levels). The front half metals (Filter + Rinses) sample was diluted by 5X for all test runs due to the

sample matrix.

Table 4-1
QA/QC Summary Table – Stack Sampling

Parameter QC Objective Measurement
Objective
Measured

Criteria

Pitot Tube Calibration Visual Inspection 0.84 Coefficientd EPA Method 2 - Geometry

Barometer Calibration
National Weather

Service Station
Each Test Runb Within 0.1 in. Hg

Stack Gas
Thermocouple

Calibration
ASTM Reference

Thermometer
0.3% - 0.7%d Within 1.5%

O2/CO2 Analyzer Calibration EPA Protocol 1 Gas
Daily <2% of

Spand < 2% of Span

Probe Nozzle Calibration Digital Micrometer 0.000 – 0.001 in.d
Maximum 0.004 in.

difference
Dry Gas Meter

(Yqa)
Calibration

Calculated for Each
Test Run

-0.1% - -4.5%b + 5%

Dry Gas Meter
Thermocouples

Calibration
ASTM Reference

Thermometer
0.4%d Within 1.5%

Chlorobenzene

Accuracy
Surrogate Recovery

toluene-d8
81% - 110 %c 50% - 150%

Precision
Surrogate Recovery

toluene-d8
4% - 13%e <35% RSD of Recovery

Field Blank Chlorobenzene NDc N/A
Trip Blank Chlorobenzene Not Analyzedd N/A

Pre Leak Check Sample Train Passb <0.01 LPM @ 10 in. of
H2O

Post Leak Check Sample Train Passb <0.01 LPM @ Max
Vacuum

Particulate Matter

Accuracy Class S Weights 0.1 mg 0.5 mg

Precision
Consecutive
Weighings

<0.5 mgc 0.5 mg

Blank Particulate Matter <0.5 mgc N/A
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Metals

Accuracy Matrix Spike 95% - 106%c 70% - 130%
Precision MS/MSD 1% - 3%c <25% RSD of Recovery

Blank As, Be, Cd, Cr, Pb
As (ND), Be (ND),
Cd (ND), Cr (0.96
ug), Pb (1.90 ug)c

N/A

Mercury
Accuracy Matrix Spike 93% - 103%c 70% - 130%
Precision MS/MSD 0.3 – 2.7 %c <25% RPD of Recovery

Blank Mercury NDc N/A

M5/29 Sample
Train

Post Leak Check Sample Train <0.02b <0.02 CFM @ Max
Vacuum

Isokinetic Calculated 96.8% – 99.3%b 90% - 110%
b Documentation attached in Appendix B
c Documentation attached in Appendix C
d Documentation attached in Appendix D
e Hand calculated from the lab report in Appendix C. RSD is calculated using the three surrogate recoveries for each test run.

All of the process samples were analyzed within the applicable holding time except for the VOC analysis. This

analysis was performed after the 14 day holding time specified by the method. The condition 2, run 1 process waste

field duplicate sample was not analyzed for metals or VOC.

Due to high concentrations of target VOC analytes, the process waste samples required dilution. Detection limits

were adjusted accordingly.

Due to the sample matrix, the process waste samples required dilution for metals analysis. Detection limits were

adjusted accordingly.

Table 4-2
QA/QC Summary Table – Solid and Liquid Feed/Process Waste Steams

Parameter QC Objective Measurement
Objective
Measured

Criteria

Process Waste Field Duplicate

Specific Gravity 0.8%c 5%
Higher Heating

Value
0.02%c 5%

Metals
Matrix Spike =
102% - 108%c 80% - 120%

Mercury Below RDLc 25%
Chlorine 0.0%c 20%

Ash 50%c N/A
Volatile Organic

Compounds
Spiked Blank =

108%c 70% - 130%

Coal Field Duplicate

Higher Heating
Value

0.3%c 5%

Metals 7.1%c 25%
Mercury 23%c 25%
Chlorine 12%c 20%

Ash 4.9%c N/A
c Documentation attached in Appendix C
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Example calculations are provided for Condition 2, Method 5/29, Run 1

Meter Pressure (Pm), in. Hg

13.6

H
+Pb=Pm


where,
Pb = barometric pressure, in. Hg
H = pressure differential of orifice in. H2O

Hgin.29.64=
HgO/in.Hin.13.6

OHin.2.894
+Hgin.29.43=Pm

2

2

Absolute Stack Gas Pressure (Ps), in. Hg

13.6

Pg
+Pb=Ps

where,
Pb = barometric pressure, in. Hg
Pg = static pressure, in. H2O

Hgin.29.37=
HgO/in.Hin.13.6

Oin.H0.80-
+Hgin.29.43=Ps

2

2

Standard Meter Volume (Vmstd), dscf

Tm
Vmstd

PmVmY17.647 


where,
Y = meter correction factor
Vm = meter volume, cf
Pm = meter pressure, in. Hg
Tm = meter temperature, oR

dscf112.910=
R539.0

Hgin.29.64cf0.999HgR/in.17.647
Vmstd






466.116

Standard Wet Volume (Vwstd), scf

Vlc0.04707Vwstd 

where,
Vlc = volume of H2O collected, ml

scf11.928=mL253.4/mLft0.04707Vwstd 3 
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Measured Moisture Fraction (BWSmsd), dimensionless

Vmstd)+(Vwstd

Vwstd
=BWSmsd

where,
Vwstd = standard wet volume, scf
Vmstd = standard meter volume, dscf

0.096=
dscf112.910+scf11.928

scf11.928
=BWSmsd

Moisture Fraction @ saturation (BWSsat), dimensionless

Ps

10
=BWSsat

365Ts

2827
-6.37 











where,
Ts = stack temperature, oF
Ps = absolute stack gas pressure, in. Hg

26.170
Hgin.29.37

10
=BWSsat

365F446.6

2827
-6.37














Moisture Fraction (BWS), dimensionless

BWSmsdBWSmsdBWsatorBWSsatBWSmsdBWsat=BWS 

where,
BWS = moisture fraction (BWSmsd or BWSsat whichever is less),

dimensionless

0.0960.09626.170=BWS 

Molecular Weight (DRY) (Md), lb/lb-mole

))2O%-2CO%-(100(0.28+)2O%(0.32)2CO%(0.44=Md 

where,
CO2 = carbon dioxide concentration, %
O2 = oxygen concentration, %

mole-lb/lb30.04=9.8))-10.3-(100(0.28+)(0.3210.3)(0.44=Md 8.9
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Molecular Weight (WET) (Ms), lb/lb-mole

(BWS)18+BWS)-(1Md=Ms

where,
Md = molecular weight (DRY), lb/lb-mole
BWS = moisture fraction, dimensionless

mole-lb/lb28.89=(0.096)18+0.096)-(1mole-lb/lb30.04=Ms

Average Velocity (Vs), ft/sec

MsxPs

Ts
avg.PCp85.49=Vs 

where,
Cp = pitot tube coefficient
(ΔP)1/2 = velocity head of stack gas, (in. H2O)1/2

Ts = absolute stack temperature, oR
Ps = absolute stack gas pressure, in. Hg
Ms = molecular weight of stack gas, lb/lb-mole

ect/sf
mole-lb/lb28.89Hgin.29.37

R906.6
OHin.1.2330.84

O)R)(in.H(

Hg)(in.mole)-(lb/lb

sec

ft
85.49=Vs

2

2

5.91







Average Stack Gas Flow at Stack Conditions (Qa), acfm

AsVs60=Qa 

where,
Vs = stack gas velocity, ft/sec
As = cross-sectional area of stack, ft2

acfm044.3E=ft7.83ft/sec91.5sec/min60=Qa 2 

Average Stack Gas Flow at Standard Conditions (Qs), dscfm

Ts

Ps
BWS)-(1Qa17.647Qs 

where,
Qa = average stack gas flow at stack conditions, ft3/min
BWS = moisture fraction, dimensionless
Ps = absolute stack gas pressure, in. Hg
Ts = absolute stack temperature, oR

dscfm042.2E=
R906.6

Hgin.29.37
0.096)-(1

min

acf
04E

Hgin.

R
17.647Qs 





 3.4
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Filterable Particulate Emission Factor (CFPMc), mg/dscm @ 7% O2

where,
MFPM = particulate mass, mg
Vmstd = standard meter volume, dscf
O2 = oxygen concentration, %

Arsenic Emission Factor (CAsc), ug/dscm @ 7% O2

where,
MAs = arsenic mass, ug
Vmstd = standard meter volume, dscf
O2 = oxygen concentration, %

Example calculations are provided for Condition 2, SW-846 Method 0030, Run 1, Trap 13

Chlorobenzene Concentration (CCB), ug/dscm

03-1.0EVmstd

M
C CB

CB




where,
MCB = chlorobenzene mass, ug
Vmstd = standard meter volume, dsL

ug/dscm
LcmEdsL19.630

gu0.05
CCB 6.2

/030.1





2

n
FPMc

O20.9

20.9

Vmstd

35.313M
C









7

2%7@/3.18
8.9

7

910.112

/9.46
Odscmmg

20.9

20.9

dscf

cmcf35.313mg
CFPMc 









2

As
Asc

O20.9

720.9

Vmstd

35.313M
C









2%7@/2.19
8.9

7

910.112

/10.49
Odscmug

20.9

20.9

dscf

cmcf35.313ug
CAsc 
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Chlorobenzene Concentration (CCB), ppmvd

VmstdMW

M
C CB

CB





04.24

where,
MCB = chlorobenzene mass, ug
MW = molecular weight of chlorobenzene, 112.56 g/g.mole
Vmstd = standard meter volume, dsL

ppmE
dsLmolgg

molgLug
CCB 044.5

630.19/56.112

/04.2405.0







Example calculations are provided for Condition 2, SW-846 Method 0030, Run 1

Total Chlorobenzene Concentration (TCCB), ppmvd

Cond
TTT

CB C
CCC

TC 



3

151413

where,
CT13, T14, T15 = chlorobenzene concentration per tube, ppmvd
CCond = chlorobenzene concentration in condensate, ppmvd

ppmvdEppmvdE
ppmvdEppmvdEppmvdE

TCCB 030.2052.2
3

032.2033.3044.5





Chlorobenzene Emission Rate (ERCB), lbs/hr

54.4060.104.24

32.2860






E

QsMWTC
ER CB

CB

where,
TCCB = total chlorobenzene concentration, ppmvd (uL/L)
Vmstd = standard meter volume, dsL
Qs = stack gas flow rate at standard conditions, dscfm

hrlbsE
lbgLuLEmolgL

cfLhrdscfmEmolggLuLE
ERCB /049.7

/454/060.1/04.24

/32.28min/60042.2/56.112/030.2
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1 Project Description 

 

FutureFuel Chemical Company (FFCC) owns and operates an organic chemical manufacturing 

plant located southeast of Batesville, Arkansas.  As part of plant operations, FFCC (EPA ID# 

ARD089234884) generates wastes regulated under the Resource Conservation and Recovery Act 

(RCRA) and burns some of this waste in its three coal-fired boilers for energy recovery. FFCC is 

currently operating these boilers under Arkansas Department of Environmental Quality (ADEQ) 

Waste Permit Number 11H-RN1-M005.  FFCC also destroys waste in its on-site incinerator 

currently operating under its Title V Permit.   

 

In order to complete the renewal of the permit and demonstrate compliance with the MACT 

standards, FFCC will be conducting a comprehensive performance test (CPT) in accordance with 

the SUMMARYOF PLANNED CPT TESTS provided at the end of this section.   FFCC will 

be conducting the CPT on one of its three identical boilers. Previous testing demonstrated that the 

boilers are in compliance with the emission requirements under the NESHAPS: Final Standards for 

Hazardous Air Pollutants for Waste Combustors; Final Rule, effective October 12, 2005.  

 

FFCC will conduct the comprehensive performance test (CPT) and use the results of the test to 

submit a notice of compliance (NOC) to the EPA and ADEQ, at which time FFCC will begin 

complying with the operational parameters and limits established within that NOC. As the overall 

schedule in Table-1.1 lists, FFCC’s goal is to complete this process by April 12, 2009 within 6-

months of the MACT deadline of October 14, 2008. If the NOC is not in place by the October 14, 

2008 compliance date, FFCC will comply with a certified Documentation of Compliance (DOC). 

The DOC will certify that the boilers are designed and will be operated in a manner that ensures 

compliance with the emission standards of 40 CFR 63, Subpart EEE.  FFCC's projected schedule 

can be reviewed in Table 1.0.  The completion date of the CPT is 6 months after the MACT 



Boiler CPT Plan 
Revision No.: 3 
Revision: 04/30/2010 
Appendix  E 

 
 

 1-2

deadline of October 14, 2008.
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SUMMARY OF PLANNED CPT TESTS 

 
Unit 
Name1 

Regulatory 
Requirement
s  MACT, 
RCRA etc. 2 

(Specify Reg.  No.)  

Standard to be 
Met3 

Sampling 
and 
Analytical 
Parameters/ 
Method 
Numbers 

MTEC 
(Yes or 
No) 

Date in 
Lieu of   
(Yes or 
No) 

Test 
Condition: 14 
(39.75 MM 
BTU/hr) 

Test  
Condition: 24 
(96.3 MM 
BTU/hr) 

Test 
Location: 
Waste 
Feed (WF) 
Stack Gas 
(SG)  

Purpose of Testing / 
Comments 
Any AMAs? 
(Yes or No) 
Any Risk Testing ?  
(Yes or No) 

BLR 1 see BLR 3 See BLR 3 see BLR 3 see 
BLR 3 

See BLR 
3 See BLR 3 See BLR 3 See BLR 3 

AMA – Yes (BLR 3 data 
to be used for BLR 1) 
Risk - No 

BLR 2 see BLR 3 See BLR 3 see BLR 3 see 
BLR 3 

See BLR 
3 See BLR 3 See BLR 3 See BLR 3 

AMA – Yes (BLR 3 data 
to be used for BLR 1) 
Risk - No 

NA NA Specific 
Gravity No No X -  X - WF No, No 

1207(f)(1)(A) TBD Ash/ASTM 
D-482 No No  X WF No, No 

1207(f)(1)(A) 145.6 lb/hr 
including coal 

Chlorine/ 
SW-846 9076 Yes No  X WF No, No 

1207(f)(1)(A) NA 
Heat 
Value/ASTM 
D-240 

No No X X WF No, No 

1207(f)(1)(A) TBD 
SVM/ICP 
AES 200.7 or 
200.8 

No No  X WF No, No 

BLR 3 
Liquid 
Organic 
Waste 

1207(f)(1)(A) TBD LVM/ICP 
AES 200.7 or 

No No  X WF No, No 
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Unit 
Name1 

Regulatory 
Requirement
s  MACT, 
RCRA etc. 2 

(Specify Reg.  No.)  

Standard to be 
Met3 

Sampling 
and 
Analytical 
Parameters/ 
Method 
Numbers 

MTEC 
(Yes or 
No) 

Date in 
Lieu of   
(Yes or 
No) 

Test 
Condition: 14 
(39.75 MM 
BTU/hr) 

Test  
Condition: 24 
(96.3 MM 
BTU/hr) 

Test 
Location: 
Waste 
Feed (WF) 
Stack Gas 
(SG)  

Purpose of Testing / 
Comments 
Any AMAs? 
(Yes or No) 
Any Risk Testing ?  
(Yes or No) 

200.8 

1207(f)(1)(A) TBD 
Mercury/EPA 
Method SW-
846 7470A 

No No  X WF No, No 

BLR 3 
Liquid 
Organic 
Waste 
Cont. 

1207(f)(1)(A) TBD 
POHC/SW-
846 5050b, 
8260b 

No No X X WF No, No 

1207(f)(1)(A) TBD Ash/ASTM 
D-482 No No  X WF No, No 

1207(f)(1)(A) 145.6 lb/hr 
including waste 

Chlorine/ 
SW-846 9076 Yes No  X WF No, No 

1207(f)(1)(A) NA 
Heat 
Value/ASTM 
D-240 

No No X X WF No, No 

1207(f)(1)(A) TBD 
SVM/ICP 
AES 200.7 or 
200.8 

No No  X WF No, No 

1207(f)(1)(A) TBD 
LVM/ICP 
AES 200.7 or 
200.8 

No No  X WF No, No 

BLR 3 
Coal 

1207(f)(1)(A) TBD 
Mercury/EPA 
Method SW-
846 7470A 

No No  X WF No, No 

BLR 3 
Stack 1207(f)(1)(4) PRT: 68 mg/dscm 

 
Particulate, 
SVM, LVM, 

No No  X SG No, No 
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Unit 
Name1 

Regulatory 
Requirement
s  MACT, 
RCRA etc. 2 

(Specify Reg.  No.)  

Standard to be 
Met3 

Sampling 
and 
Analytical 
Parameters/ 
Method 
Numbers 

MTEC 
(Yes or 
No) 

Date in 
Lieu of   
(Yes or 
No) 

Test 
Condition: 14 
(39.75 MM 
BTU/hr) 

Test  
Condition: 24 
(96.3 MM 
BTU/hr) 

Test 
Location: 
Waste 
Feed (WF) 
Stack Gas 
(SG)  

Purpose of Testing / 
Comments 
Any AMAs? 
(Yes or No) 
Any Risk Testing ?  
(Yes or No) 

SVM: 180 ug/dscm 
 
LVM: 380 ug/dscm 
 
Hg: 11 ug/dscm 

Hg/Combined 
EPA Method 
5 and Method 
29 

1207(f)(1)(4) HCl Equivalent ER 
≤ 1,886.8 lb/hr 

Chlorine/ No 
Stack Test Yes No   SG No, No 

1207(f)(1)(4) DRE ≥ 99.99% 
POHC/SW-
846 Method 
0030 

No No X X SG No, No 

1207(f)(1)(4) THC ≤ 10 ppmv 
PCDD/PCDF 
/ No Stack 
Test 

No Yes  X SG No, No 

1207(f)(1)(4) THC ≤ 10 ppmv THC/EPA 
Method 25A No No X X SG No, No 

1207(f)(1)(4) TBD 

Stack 
Velocity and 
Flowrate/ 
EPA Method 
2 

No No X X SG No, No 

1207(f)(1)(4) NA 

Stack Gas 
Molecular 
Weight/EPA 
Method 3 

No No X X SG No, No 

Gas 

1207(f)(1)(4) NA Stack Gas 
Moisture/EP No No X X SG No, No 
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Unit 
Name1 

Regulatory 
Requirement
s  MACT, 
RCRA etc. 2 

(Specify Reg.  No.)  

Standard to be 
Met3 

Sampling 
and 
Analytical 
Parameters/ 
Method 
Numbers 

MTEC 
(Yes or 
No) 

Date in 
Lieu of   
(Yes or 
No) 

Test 
Condition: 14 
(39.75 MM 
BTU/hr) 

Test  
Condition: 24 
(96.3 MM 
BTU/hr) 

Test 
Location: 
Waste 
Feed (WF) 
Stack Gas 
(SG)  

Purpose of Testing / 
Comments 
Any AMAs? 
(Yes or No) 
Any Risk Testing ?  
(Yes or No) 

A Method 4 
Key:  Place an “X” in the designated proposed testing condition or conditions 
 
1  Specify name of boiler/industrial boiler/incinerator which will be used during the CPT. 
2  Testing Requirement.  Test relation to Permit Limits stated in Table 6 of the CPT. 
3  Standard to be Met.  Concentration Limit for Stack Gas, Feed Rate Limit for MTEC.  Feed Rate Limits for Non-MTEC Parameters to be Determined 
from CPT data (TBD).  Chlorine Feed Rate Limit and HCL Equivalent Emission Rate Limit Based on Alternative Chlorine Standard, See Attachment D 
to CPT Plan. 
4  Test Condition 1 will be a low temperature or maximum residence time test.  Test Condition 2 will be a high temperature or minimum residence time 
test.  (See Section E of the Boiler CPT). 
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1.1 Location Description 

Stack gas sampling for this test program will be conducted on a temporary exhaust stack isolating 

Boiler #3.  One organic waste feed stream, and one solid-fuel (coal) feed stream will be sampled.   

1.2 Laboratory Subcontractors 

The stack sampling firm will only use laboratories that meet all QA/QC requirements, are certified 

by the ADEQ, and that are approved by FFCC. 

 

 

Table 1-1.  Laboratories Performing Analyses 

 

Parameter  Stream Laboratory 
Viscosity, Specific Gravity, Heating Value, 
Ash, Chlorine Process Commercial Lab 

Metals Process Commercial Lab 
Volatile Organics Process Commercial Lab 
Chlorine Process Commercial Lab 
Volatile Organics Stack Gas Commercial Lab 
Metals and Particulate Stack Gas Stack Sampling Firm 

and Commercial Lab 
   
Moisture, Temperature, Flow Rate, 
Molecular Weight. Stack Gas Stack Sampling Firm 

Field 
Total Hydrocarbons Stack Gas On-site CEMS  
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2 Organization of Personnel, Responsibilities, and Qualifications 
 

FFCC and the stack sampling team have specific unique duties in the implementation of the CPT 

project.  These duties are summarized as follows. 
 

FFCC will: 

• Report all feed rates and boiler system process parameters; 

• Operate the boiler system, and; 

• Procure and prepare waste feeds, including spiking of POHCs and metals. 

• Obtain samples of the waste and solid fuel feeds 
 

Stack Test Firm will: 

• Perform emission measurements; 

• Implement the QA program for the emissions testing; 

• Provide custody of stack samples and process samples generated by the test efforts; 

 Transportation of the samples to the laboratories for analysis; and  

• Prepare the stack and process sampling report and supporting documentation. 

 

Independent QA Auditor will: 

• Verify the authenticity of the waste POHC, metals emulsion, and spiking system; 

• Observe the operation of the boiler system and process parameter collection; 

• Observe metals spiking; 

• Observe emissions testing; 

• Observe collection of stack samples and process samples; 

• Verify that CPT is conducted according to the CPT plan  
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2.1 FFCC CPT Manager 

The comprehensive performance test manager will be Mr. Thomas L. Floyd.  Mr. Floyd is an FFCC 

employee and will be responsible for implementing and coordinating all aspects of the comprehensive 

performance test.  The Manager’s resume is appended to this Plan. 

2.2 FFCC Boiler Operations Supervisor 

The boiler operations supervisor will be Mr. Eddie Brown.  Mr. Brown is an FFCC employee, and will 

be responsible for the overall operation boiler during the comprehensive performance test. 

2.3 FFCC Process/Spiking Coordinator 

The process sampling and spiking coordinator will be Mr. Mike Gillihan.  Mr. Gillihan is an FFCC 

employee, and will be responsible for the coordination of process sampling and spiking during the 

comprehensive performance test. 

 

2.4 RME Quality Assurance Coordinator 

Mr. David Weeks, P. E., an employee of the Risk Management & Engineering, L.L.C., will serve as an 

independent third-party quality assurance auditor independent of FFCC and Stack Test Firm and will 

coordinate QA/QC efforts between the facility personnel, stack testing personnel, and laboratory 

personnel.  The QA/QC Coordinator’s resume is appended to this Plan.  It is QA Coordinator’s 

responsibility to confirm that there is not any invalid or unusable data stated in the CPT Report. 

2.5 Stack Test Firm Project Director 

The stack test firm is E. Roberts Alley & Associates, Inc.   The stack test firm's Project Director 

(Mr. Jeremy Hutchens) for the FFCC CPT will provide oversight and review of all project 

activities.  The project director will participate in and review project planning, project meetings, 

and all technical elements of the project.  The Director’s resume is appended to this Plan. 
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2.6 Stack Test Firm Field Supervisor 

The stack test firm field supervisor (Mr. Ryan O’Dea) will be responsible for the overall stack test 

team on site. This person will coordinate and supervise the stack sampling activities during the 

CPT, and will contribute significantly to the completion of the final stack sampling report.   

2.7 Stack Test Firm Sampling and Analysis Laboratory Coordinator 

The stack test firm sampling and analysis laboratory coordinator (Mr. Jeremy Hutchens) will act 

as liaison between the field CPT field sampling and the commercial laboratory. This person will 

coordinate the collection of the stack samples and will be responsible for labeling and shipping all 

samples from the CPT. They will manage the chain of custody and preservation of the samples, and 

will contribute significantly to the completion of the final stack sampling report.    

2.8 Stack Test Firm Reporting Coordinator 

The stack test firm reporting coordinator (Ms. Brandy Hughes) will be responsible for writing the 

stack and process sampling report. This person will prepare the stack test team report and supply 

this report to FFCC in a timely manner.  

2.9 Commercial Laboratory 

Commercial Lab analytical programs include analyses of water, soil, sludge, oil, ash, air, and 

industrial waste materials from samples collected in support of RCRA, Superfund, Safe Drinking 

Water Act, National Pollutant Discharge and Elimination System (NPDES), Clean Air Act and 

other regulatory or industrial programs. The commercial lab support methods include:  EPA 

published methods, Standard Method protocols, National Institute of Occupational Safety and 

Health methods, ASTM Methods, and Association of Official Analytical Chemists methods. The 

lab must be certified by the ADEQ.  The analytical laboratory is Maxxam Analytics, Inc.  The 

laboratory QA/QC Officer is Mr. Michael D. Challis.  Mr. Challis’s resume is appended to 

this Plan. 
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As the laboratory QA/QC Officer, Mr. Challis will sign-off on the case narrative report.  The 

case narrative will state whether or not all the QA/QC expectations for the analysis were met. 

If all the QA/QC expectations were not met, it will be the responsibility of the Quality 

Assurance Coordinator to make an assessment of the data and the impact of the QA/QC 

issues on the use of the data.  Such and assessment will be provided in the Quality Assurance 

Coordinators independent report.  

 
 
3 Data Quality Objectives 
 

The overall measurement objective of this CPT is to determine the effectiveness of the solid fuel fired 

boilers in achieving thermal destruction and removal of the hazardous constituents in the combustion 

gas and wastes.  FFCC is committed to ensuring that the data generated during this project are 

scientifically valid, defensible, complete, and of known precision and accuracy.  These objectives can 

be best achieved by applying the requirements of EPA-accepted methodology as well as the more 

specific recommendations and guidelines specific to trial burns.  To ensure the consistency and 

adequacy of plans, reports, and overall data quality, guidance from the following documents have been 

integrated into the approaches and philosophies in this QAPP:  

 

• Test Methods for Evaluating Solid Waste, SW-846, Chapter One, 3rd edition, July 1992 

(most recent revision December 1996);  

• QA/QC Procedures for Hazardous Waste Incineration, EPA/625/6-89/023, January 

1990, henceforth referred to as the “QA/QC Handbook;” and  

• 40 CFR Part 60, Appendix A. 

 

This section presents project-specific data quality objectives for this CPT.  These represent the level of 

data quality that would be considered acceptable for valid decision-making, as measured in a manner 

which best reflects performance in the actual project matrices. 
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These data quality objectives are distinguished from the method performance criteria (in SW-846 and 

other references), which are required to ensure that the analytical methods are performed correctly but 

do not necessarily address project-specific objectives.  Most analytical methods contain specified 

QA/QC acceptance criteria for method performance.  These acceptance criteria and approaches are the 

results of years of multi-laboratory studies that have proven scientific validity and defensibility, 

although the matrix-specific criteria are not developed specifically for combustion off-gas or process 

samples.  Although the QA/QC procedures included in the QA/QC Handbook lack the statistical 

approach in establishing acceptance criteria for the specified methodology, this document does provide 

specific guidance for trial burns.  It is important that these objectives be defined in terms of project 

requirements, not in terms of the capabilities of the test methods used, per se.  In this context, QA 

objectives should not only be attainable by the chosen methods of sampling, sample preparation, and 

analysis, but should indicate the quality necessary to draw valid conclusions regarding the achievement 

of the objectives of the program, such as provided in the QA/QC Handbook.  Key measures of 

successful achievement, which apply to all environmental measurement programs, include the 

objectives for precision, accuracy, representativeness, completeness, and comparability (commonly 

referred to as PARCC parameters). 

 

Another important performance requirement is the adherence to method identified target 

detection limits.  The spiking feed rates and stack gas sampling times identified in this document 

are based on the laboratory’s ability to meet the detection limits identified for the method.  Work 

has been coordinated with the laboratories such they fully understand what detection limits are 

appropriate and how analytical results found to be at or below detection limits are to be 

reported.  No data results will be reported as ND with a referenced determined detection limit 

also stated on the analytical report. 

 



Boiler CPT Plan 
Revision No.: 3 
Revision: 04/30/2010 
Appendix  E 

 
 

 3-3 
 

3.1 Quality Control Parameters 

 

3.1.1 Precision 

Precision is a measure of the reproducibility of results under a given set of conditions.  It is expressed 

in terms of the distribution, or scatter, of replicate measurement results, calculated as the relative 

standard deviation (RSD) or, for duplicates, as relative percent difference (RPD). 

 
3.1.2 Accuracy 

Accuracy is a measure of the difference between an analysis result and the “true” or expected value.  

Accuracy is expressed in terms of percent recovery (e.g., for surrogates, spikes, and reference 

material). 

 

Table 3-1 provides the project specific QC procedures for assessing accuracy and precision 

measurements for critical measurement parameters.  Critical parameters are those that directly relate to 

the demonstration of regulatory compliance. These tables list the parameter of analysis, QC parameter, 

QC procedure, frequency at which accuracy and precision are determined, and objective.   

 

3.1.3 Representativeness 

Representativeness is defined as the degree to which data accurately and precisely represents a 

characteristic of a population, parameter variations at a sampling point, process condition, or an 

environmental condition.  An appropriate sampling strategy that addresses collection of representative 

samples in time and space is crucial to subsequent decision-making and defensibility of the data.  The 

selection of suitable locations and sampling strategies, as described in this QAPP, and adherence to 

sample collection protocols, is the basis for ensuring representativeness. 
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3.1.4 Comparability 

Comparability is defined as expressing the confidence with which one data set can be compared to 

another.  A representative sample whose results are comparable to other data sets is ensured primarily 

through the use of standard reference sampling and analytical methods.  Reported in common units, the 

results generated should thus be comparable to those obtained from other trial burns and allow for 

consistent decision making. 
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Table 3-1   Quality Control Objectives for Stack Gas Samples 
 
 

Analytical Parameters 
QC 

Parameters QC Procedure Frequency Objective1 
Accuracy Surrogate Recovery: 

toluene-d8 
Every sample 50-150% 

recovery 
Volatile Organic 

Compounds 
(Method 8260B) Precision Surrogate Recovery: 

toluene-d8 
Calculate RSD (overall 

for the CPT) 
<35% RSD of 

recovery 
Accuracy Matrix Spike 1 per CPT 70-130% 

recovery 
Metals 

(Method 6020) 
Precision MS/MSD 1 per CPT <25% RPD    of 

recovery 

 
1.  QA/QC Procedures for Hazardous Waste Incineration (EPA/625/6-89/023). 
 
 
3.1.5 Completeness 

Completeness is defined as “the amount of valid data obtained from a measurement system compared 

to the amount that was expected to be obtained under optimal normal conditions”.  As stated in the 

QA/QC Handbook:  

 

“For the permit to be written, completeness should be 100% in that three  

valid test runs are needed for each test condition.  Acceptable results must  

be obtained for all three trial burn runs.  However, when individual tasks  

and problems are considered, completeness is not so easily defined.  For  

example, in VOST tube analyses four samples are often collected, and three  

are analyzed unless there are problems.  Although only three of four samples  

have been analyzed, a valid result for a test run was obtained; the test is  

‘complete’.  The concept of completeness as defined for a QAPP is probably  

more pertinent to an entire monitoring project, where a certain amount of  

data is needed to complete the statistical design.” 

 



Boiler CPT Plan 
Revision No.: 3 
Revision: 04/30/2010 
Appendix  E 

 
 

 3-6 
 

In the overall project context, the target is 100% completeness, which for a valid test condition, is 

defined as consisting of three valid test runs.  A valid test run is one in which sufficient valid data is 

presented to make any necessary demonstrations and to enable the permit writer/reviewer to write 

appropriate permit conditions or to be confident about demonstration of compliance with a current 

permit.    

 

A run can be valid even though the completeness objective of 100% for the data package is not 

achieved.  Given the possibility of human error (and other unpredictable problems) and the 

unfeasibility of collecting additional samples after a trial burn is completed, the impact of achieving 

less than 100% completeness must be assessed in the specific situation, rather than arbitrarily rejecting 

all the useable scientific information for the run without such consideration.  For example, satisfying 

the completeness objective for a single piece of analytical data includes providing documentation that 

an acceptable number of sub-samples were collected and composited, compositing procedures were 

followed, the sample collection log was completed, that shipping documents and laboratory 

instructions were prepared and followed, that the correct analytical procedures were followed, any 

necessary modifications to methodology were documented and justified, and approved laboratory 

records were complete, proper data reduction procedures were followed, and analytical instrument 

printouts were included.  Clearly, the failure of a sampler to note the time a sub-sample was taken 

(where the previous and following sample times are noted) has less impact on the validity and 

acceptability of a data package than a failure by the laboratory to demonstrate that the analytical 

instrument was properly calibrated.   

 

Any such errors or omissions in a data package will therefore be identified and accompanied by a 

discussion of potential impact on the validity of the data package, the conclusions of the report, and the 

demonstration of performance standards for the consideration and approval of the regulatory agency. 
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3.2 Discussion 
 
As noted above, there are QC measures inherent in the analytical methods, such as instrument 

calibration, reagent blank analyses, ongoing calibration verification, drift checks, retention time 

window checks, laboratory control sample analyses, etc.  These are designed to monitor and control 

system performances and are used to initiate corrective action, as required, to meet the performance 

criteria of the methods.  For example, recovery of laboratory control sample (LCS) for POHC analysis 

of waste needs to be within the method control limits; otherwise, the analyses must stop and the LCS 

re-analyzed until it is within control limits.  Once the LCS has met the QA/QC criteria, analyses may 

be resumed. 

 

The QC objectives for this program are based upon measures of data quality that, unlike the analytical 

method QC checks discussed in Section 8, address the measurement precision and accuracy as they 

reflect actual sample matrices.  These are designed to assess, rather than control, data quality.  In this 

assessment, the results for the performance indicators obtained during the CPT will be compared with 

the QC objectives and the impact of not meeting any objectives evaluated in light of the significance of 

the particular measurement.  For example, a low recovery of POHC in a waste feed (as indicated, for 

example by low matrix spike recoveries) does not require reanalysis, but assessment of the results.  In 

this case, the result is a conservative (i.e., low) estimate of DRE. 
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4 Sampling Procedures 
 

The following are descriptions of the process and stack sampling procedures to be performed during 

the CPT. 

 

4.1 Waste Feed and Process Sample Collection Procedures 

The waste feed and process samples will be collected by FFCC personnel according to the Summary of 

Sampling and Analysis Program outlined in the CPT plan Table 5.0. 
  

4.2 Stack Gas Sampling Procedures 

The gas sampling protocols will be EPA Methods 1, 2, 3, 4, 5, 25A, and 29 published in Title 40 CFR 

Part 60, Appendix A and the SW-846 Method 0030. The most recent versions of these methods will be 

used.  Pretest and post-test leak checks will be performed for each sampling train, as required in the 

respective test methods.   Leak checks will also be performed at port changes.  Table 4-1 summarizes 

the sampling procedures and frequencies to be used during the CPT for collection of samples of stack 

gas. QA/QC sampling procedures and frequencies are found in Section 8.0. 

 

4.2.1 Sampling Point Determination – EPA Method 1 

The number and location of the gas sampling points will be determined according to the procedures 

outlined in EPA Method 1.  Verification of absence of cyclonic flow will be conducted prior to testing 

by following the procedure described in EPA Method 1. 
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4.2.2 Flue Gas Velocity and Volumetric Flow Rate–EPA Method 2 

The flue gas velocity and volumetric flow rate will be determined according to the procedures outlined 

in EPA Method 2.  Velocity measurements will be made using Type S pitot tubes conforming to the 

geometric specifications outlined in EPA Method 2.  Each pitot tube is calibrated in a wind tunnel and 

a specific calibration coefficient is calculated.  Differential pressures will be measured with fluid 

manometers. Effluent gas temperatures will be measured with thermocouples equipped with digital 

readouts. 

 

4.2.3 Flue Gas Composition and Molecular Weight – EPA Method 3A 

The composition of the bulk gas and the gas molecular weight at the stack (concentration of carbon 

dioxide and oxygen) will be collected using EPA Method 3. An integrated sample of gas will be 

extracted from a single point and collected in a Tedlar bag for each run.  The sample will be analyzed 

for carbon dioxide and oxygen using an Orsat analyzer. The calculated molecular weight will be used 

for all isokinetic calculations and corresponding emissions corrected to 7% oxygen. 
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Table 4-1.  Sampling Summary for Stack 

 

Sampling Train and 
Analyses Performed 

Sampling Method 
Reference(s) 

Sampling Frequency 
and Details Samples Collected at the Stack 

Flow Rate 40 CFR Part 60, 
Appendix A, 
Methods 1-4 

1 per run , > 21 dscf 3 

VOST 
Chlorobenzene, Volatile 

Organics 

SW-846 Method 0030 4 tube pairs per run,  
30 minutes per tube 

pair 
Analyze 3; 4th is 

backup 

3 complete sets 

Multi-Metals and 
Particulate Train 

 

40 CFR Part 60, 
Appendix A, 
Method 29 

1 per run 
>45 dscf 
>120 min 

3 

Orsat 
O2 and CO2 

40 CFR 60, 
Appendix A, 
Method 3A 

1 per run 
120 minutes 

3 

CEM (facility analyzer) 
O2 

N/A Continuous Continuous 

CEM (facility analyzer) 
THC 

N/A Continuous Continuous 
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4.2.4 Flue Gas Moisture Content–EPA Method 4 

The flue gas moisture content will be determined in conjunction with each isokinetic 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 the following sections.  The 

impingers will be contained in an ice bath to assure condensation of the moisture from the flue gas 

stream.  Any moisture that is not condensed in the impingers is captured in the silica gel; therefore, 

moisture can be weighed and entered into moisture content calculations. 
 

 

4.2.5 Monochlorobenzene (MCB) – SW-846 Method 0030   (VOST) 

SW-846, 3rd edition, Method 0030 Volatile Organic Sampling Train (VOST) will be used to 

sample stack emissions for determination of MCB.  The VOST system draws effluent stack gas 

through a series of sorbent traps.  The first trap will contain TenaxTM resin, and the second will 

contain a section of Tenax followed by a section of activated charcoal.  A water-cooled condenser 

arranged so that condensate will drain vertically through the traps will precede the traps.  New 

Teflon sample transfer lines will be used, and the sampling train will use greaseless fittings and 

connectors. 

 

The laboratory provides GC quality Tenax and generally uses it without any post-purchase 

cleanup.  This material is cleaned by the manufacturer and is tested on a lot basis to ensure that it 

meets the QA requirements of <10 ng per tube of any target compound.  The tubes are stored at 

4°C over charcoal prior to conditioning.  Each tube is conditioned for greater than 4 hours at 235°C 

with a flow of ultra high purity nitrogen at a rate of >100 ml N2/min.  The tubes meet the "blank" 

criteria and are consistent with the requirements of the method: "The actual conditioning period 

may be determined based on adequacy of the resulting blank checks." 
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Sampling will take place for 120 minutes per test run; three test runs will be performed per test 

condition.  Sampled gas will be passed through each pair of traps for 30 minutes; 4 pairs of traps 

will be collected per run, 12 pairs per condition.  One sample of condensate will be collected for 

the total VOST sampling run (four pairs).  Three of the four pairs of VOST tubes will be analyzed 

for each run to represent a 2-hour test run.  The fourth will be held for backup and analyzed if any 

of the first three cannot be analyzed.  The VOST probe will be kept at or above 130°C during 

sampling.  The VOST will be operated at a sampling rate of approximately 0.67 L/min (20 L per 

sample).  VOST sampling procedures will strictly adhere to SW-846, 3rd edition, Method 0030. 

 

Analyses of VOST samples will follow Method 5041A from SW-846, 3rd edition.  Each pair of 

traps and the condensates will be analyzed and reported separately and the total reported for each 

test run.  The organic contents of a sample will be thermally desorbed into water using a carrier 

gas.  The desorbed compounds will then be purged from the water and collected on an analytical 

trap containing Tenax and charcoal.  The compounds are then desorbed off the trap into the gas 

chromatograph/mass spectrometer (GC/MS). 

 

Each pair of traps will be analyzed separately to measure VOST breakthrough.  Breakthrough is 

present if the catch on the second tube exceeds 30% of the first tube and is above 75 ng. 

 

Extra sorbent cartridges will be taken to the sampling site to serve as field and  trip blanks. One 

pair of VOST tubes, designated as a field blank, will be exposed to the ambient air at the sampling 

location.  The exposure time will correspond to the amount of time required to load and unload a 

pair of VOST tubes onto the sampling train.  The tubes will be collected and recovered for each 

run.  The field blank will be capped and stored for transport in the same manner as the sample-

exposed cartridges.  The field blanks will be analyzed by the same method as the actual samples.  

An additional pair of tubes, designated as a trip blank, will be transported to and from the field and 
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otherwise treated as the other cartridges, except that the caps will not be removed.  The trip blank 

will not be analyzed unless the field blanks suggest possible contamination. 

 
VOST media, reagents, and samples are kept separate from all other samples and material to 

minimize potential contamination.  The impact of this contamination is assessed by the blank 

protocols described above. 

 

A VOST audit will be performed on the VOST audit cylinder supplied by EPA (if provided).  If a 

cylinder of audit gas is provided, the target QA objective for comparison with the analytical results 

will be ± 50% from the certified concentration of the audit gas. 

 

4.2.6 Metals–EPA Method 29 

Stack samples for determination of metals and particulate will be collected according to the 

sampling method specified in EPA Method 29.  This method 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.  Borosilicate glass or quartz probe liners 

and nozzles will be used to avoid possible contamination. 

 

The average sampling rate for each run will be within ± 10% of isokinetic conditions.  Each test 

run will be a minimum of 120 minutes in duration and will sample a minimum of 45 dscf. 

 

The train is configured as a typical Method 5 train; i.e., glass nozzle, heated glass probe, filter, and 

impingers.  In accordance with the recommendation of the method, the filter will be quartz fiber.  

 

The configuration of the impinger train will be as follows: 
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• Impinger 1: Empty modified Greenburg-Smith to serve as a knockout; 

• Impinger 2: Modified Greenburg-Smith containing 100 mL of 5% nitric acid (HNO3) 

and 10% hydrogen peroxide (H2O2); 

• Impinger  3: Greenburg-Smith containing 100 mL of 5% HNO3 and 10% H2O2 

• Impinger 4: Empty modified Greenburg-Smith; 

• Impingers 5 and 6: Modified Greenburg-Smith containing 100 mL each of  4% 

potassium permanganate (KMnO4) and 10% sulfuric acid (H2SO4); and 

• Impinger 7: Modified Greenburg-Smith containing silica gel. 

 

The front half of the sampling train will be rinsed with 0.1 N nitric acid to recover the 

metals.  After impinger adsorbing solution recovery, the filter backhalf and the first three 

impingers will be recovered with 0.1 N nitric acid.  The fourth impinger will be recovered 

separately with 0.1 N nitric acid. 

 

Impingers five and six are rinsed with permanganate impinger solution and deionized water.  These 

rinses are combined with the collected impinger catch from these two impingers.  The impingers are 

then rinsed with 8N hydrochloric acid; this rinse is kept separate. 

 

The probe and nozzle rinse, filter, and contents and rinses from impingers 1  through 3 are analyzed for 

all the analytes of interest.  The contents and rinses from impingers 4, 5, and 6 are analyzed for 

mercury only. 

 

The condensate catch determination will be performed according to EPA  

Method 4 procedures.  SW-846 Method 6020 Inductively Coupled Plasma (ICP) will be used to 

determine the concentration of all metals except mercury.  SW-846 Method 7470A utilizing CVAA 

will be used to determine mercury emissions.  Particulate sample results will be developed in 

accordance with EPA Method 5. 
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4.2.7 Facility Continuous Emission Monitors 

The concentration of oxygen (O2) and total hydrocarbon (THC) will be continuously monitored by the 

facility’s CEM system.  

 

4.2.8 Total Hydrocarbon Monitor (THC)—EPA Method 25A 

The total gaseous hydrocarbon concentration (THC) will be determined in accordance with the 

procedures outlined in EPA Method 25A.  A continuous sample of the flue gas will be delivered to 

a J.U.M. Model VE-7 through a heated sample line. A single opening stainless steel probe will be 

used to collect the sample.  The probe will be located in the 10% central area of the stack cross-

section as described in 40 CFR  Part 60, Method 25A, Section 3.2. 

 

This instrument operates on the principle of flame ionization, a phenomena in which combustion of 

hydrocarbons results in the generation of carbon ions.  This process yields a current directly 

proportional to the carbon content of the molecules in the gas stream.  The current is converted to a 

voltage output and recorded continuously on a strip chart, as well as a computerized data 

acquisition system. 

 

The THC analyzers will be operated at the appropriate range.  The instrument is calibrated using 

EPA Protocol Number 1, National Institute of Standards and Technology (NIST) concentrations of 

propane in Nitrogen (N2).  Sample gas to the THC analyzer will pass through an in-stack filtering 

system to remove particulate matter.  The wet-basis concentration of THC is then reported in ppmv 

as propane.  To ensure accuracy of the J.U.M. THC Analyzer, a set of four calibration gases will be 

injected through the reference Method 25A sampling system before the compliance testing to 

demonstrate the linearity of the analyzer.  These four gases will consist of purified zero air, 

propane at 25%-35% of span (low), propane at 45%-55% of span (mid), and   propane at 80%-90% 

of span (high). 
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Calibration and linearity checks are performed throughout the entire sampling system before and 

after each test period.  “Zero drift” checks are made after each run to adjust the concentration bias 

due to drift.  All parts of the sample extraction system    and analyzer are heated to a temperature of 

at least 250oF. 
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5 Sample Custody 
 

Sample custody procedures for this program are based on procedures from the QA/QC Handbook, and 

SW-846, Chapter 1.  The procedures that will be used are discussed below. 

 

5.1 Field Sampling Operations 

The stack sampling firm will be responsible for ensuring that custody and sample tracking 

documentation procedures are followed for the field sampling and field analytical efforts. 

Documentation of all sample collection activities will be recorded on the chain of custody forms. 

Documentation of field activities will include, at a minimum, the following:  

 

• Sample ID Log.  The log, when completed, will indicate: 

• List of all samples taken, 

• Time and date of sampling, 

• Description of sample, and 

• Unique identifier for each sample; 

 

• Sample data forms for stack samples, waste samples, and process samples.  When 

completed, each form will indicate: 

• Sampler's name, 

• Date and time of sample collection, 

• Sampling technique, 

• Compositing technique, 

• Sample identifier, and 

• Sampling location; 
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• Sample transfer forms.  When samples are shipped, shipment will be accompanied by a 

sample tracking and custody form indicating: 

• Every sample shipped (by identifier), 

• Sample preservation requirements, 

• Analysis and preparation procedures required, 

• Special requirements [e.g., matrix spike/matrix spike duplicate  

(MS/MSD)], and 

• Signature of individual relinquishing sample custody; 

 

• Upon receipt by the laboratory, the following will be recorded on the sample tracking and 

custody form or an attachment to the form: 

• Condition of samples received, 

• Temperature of samples upon receipt, 

• Any discrepancy between information on form and sample labels, and 

• Signature of person receiving samples. 

 

Every record pertaining to sample collection activities, including, but not limited to, stack sampling 

data sheets, process sample data sheets, sample tracking forms, sample ID log, sampling equipment 

calibration forms, balance calibration forms, and reagent preparation shall be submitted with the report 

to provide evidence that the samples were handled properly, taken at the correct time and in the correct 

manner, assigned a unique identifier, received intact by the laboratory, and that sample preservation 

was appropriate. If samples are not traceable or not properly handled, explicit justification for data 

acceptance will be provided. 

 

Samples will be collected, transported, and stored in clean containers that are constructed of materials 

inert to the analytical matrix, such as glass jars.  Only containers that allow airtight seals will be used.  

Amber glass will be employed when needed. 
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Stack sampling data, including information regarding sampling times, locations,   and any specific 

considerations associated with sample acquisition will be recorded on preformatted data sheets. 

 

The sample ID log and sample labels will be numbered in advance.  Unique sample identification 

numbers will be recorded on each sample bottle label, in the sample ID log, and on the sample tracking 

forms. 

 

Waste feed and process samples that are collected will be packed by the stack sampling firm for 

transfer or shipment to the appropriate laboratories.  Sample tracking and custody forms, which include 

sample identification and analysis request, will be enclosed in the sample shipment container. 

 

5.2 Stack Sampling Firm Field Laboratory Operations 

The stack sampling firm will provide an on-site laboratory trailer for sample train assembly, recovery, 

documentation, and record keeping activities.  Sample tracking documentation, shipping records, 

reagent and standards traceability, and all sampling activity records will be maintained in the stack 

sampling firm's trailer. 

 

Documentation of on-site analysis activities, such as calibration, standards traceability, sample 

preparation steps, and raw measurement results will be also be maintained on site. 
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6 Calibration Procedures and Frequency 
 

This section presents a brief discussion of calibration procedures to be used for sampling equipment as 

well as the frequency of calibration.  Analytical calibration is not addressed in this section.  Rather, 

calibration is discussed in detail within the methods themselves. 
 

6.1 Sampling Equipment 

All sampling equipment will be provided by the stack sampling firm.  The equipment will be calibrated 

by the stack sampling firm prior to arrival. The equipment will also be calibrated after all testing has 

been completed. 

 

The sampling equipment calibration requirements and acceptance limits are listed in Table 6.1. 

 

The equipment is calibrated according to the criteria specified in the reference method being employed. 

 In addition, the stack sampling firm will follow the guidelines set forth in the  Quality Assurance 

Handbook for Air Pollution Measurement Systems, Volume III, Stationary Source Specific Methods 

(EPA-600/4-77-027b), and Methods Manual for Compliance with the BIF Regulations – Burning 

Hazardous Waste in Boilers and   Industrial Furnaces (EPA/530-SW-91-010).  Dry gas meters, 

orifices, nozzles, and pitot tubes are calibrated in accordance with these documents.  The range of the 

calibration is specified for all environmental measurements to encompass the range of probable 

experimental values.  This approach ensures that all results are based upon interpolative analyses rather 

than extrapolative analyses.  Calibrations are designed to include, where practical, at least four 

measurement points evenly spaced over the range.  This practice minimizes 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. 
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Following the test program, calibrations are checked on all relevant items of sampling equipment to 

ensure the validity of data collected in the field according to the procedures outlined in Section 6. 

 

Calibrations are conducted in a manner that meets or exceeds U.S. EPA specifications.  The stack 

sampling firm should follow the calibration procedures outlined in the EPA Methods and those 

recommended within the Quality Assurance Handbook for Air Pollution Measurement Systems, 

Volume III September 1994, U.S. EPA.  When these methods are inapplicable, the stack sampling firm 

will use methods such as those prescribed by the American Society for Testing Materials (ASTM). 

 

Data obtained during calibrations are recorded on standardized forms, which are checked for 

completeness and accuracy by the Quality Assurance Director or the Quality Assurance Manager.  

Data reduction and subsequent calculations are performed using by the stack sampling firm.  

Calculations are checked at least twice for accuracy.  Copies of calibration forms are included in the 

test or project reports. 

 

6.1.1 Pitot Tubes 

Each pitot tube is inspected in accordance with the geometry standards contained in EPA Method 2.  

All Type S pitot tubes are calibrated over an eight-point range with a wind tunnel.  A calibration 

coefficient is calculated for each pitot tube. 

 

6.1.2 Differential Pressure Gauges 

Fluid manometers do not require calibration other than leak checks.  Manometers are leak-checked in 

the field prior to each test series and again upon completion of   testing. 

 

6.1.3 Digital Temperature Indicator 

One digital temperature indicator is used to determine the flue gas temperature, probe temperature, 

oven temperature, “train temperature,” and dry gas meter temperature. The digital temperature 
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indicator is calibrated over a seven-point range (32°F-450°F) using an ASTM mercury-in-glass 

thermometer as a reference.  The calibration is acceptable if the agreement is within ±1.5% in °R in the 

temperature range of 50°F-180°F. 

 

6.1.4 Dry Gas Meter and Orifice 

A calibrated Wet Test Meter is used to calibrate the Dry Gas Meter and orifice.   The full calibration 

procedure is used to obtain the calibration factor of the Dry Gas Meter.  Full calibrations are performed 

using a Wet Test Meter as a reference standard. 

 

• Dry Gas Meter – Each metering system receives a full calibration  prior to testing 

 

• Orifice – An orifice calibration factor is calculated for each of the  

eighteen flow settings during a full calibration.  The arithmetic average of the values 

obtained during the calibration is used. 
 

6.1.5 Barometer 

The stack sampling firm's personnel will calibrate the barometer prior to arrival on site against a 

National Weather Service Station. 

 

6.1.6 Nozzle 

Glass nozzles will be calibrated on site using a micrometer.  Eight reading will be taken at quarter 

turns, followed by two measurements at random.  The arithmetic average of the values obtained during 

the calibration is used. 
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Table 6-1.  Sampling Equipment Calibration Requirements for Test 

 

Stack Gas 
Parameter Quality Parameter Method of 

Determination Frequency Criteria1 

Pitot tube angle and 
dimensions 

Measurements with a 
vernier micrometer and 
angle indicator 

Pre-test 
Post-test 

To specifications in 
EPA Method 2 

Barometer Calibrated vs. National 
Weather Service Station

Pre-test 
Post-test 

Within 0.1 in. Hg 

Gas Flow 

Stack gas thermocouple Calibrated vs. ASTM 
Hg-in-glass 
thermometer 

Pre-test 
Post-test 

Within 1.5% as °R 

Dry Gas Meter Calibrated against a 
reference wet test meter 

Pre-test 
Post-test 

Y within 0.05 of 
pretest Y; H@ within 
0.15 of pretest 

Probe Nozzle 1 Measurements with a 
vernier micrometer to 
0.001 in. 

Pre-test Maximum difference 
in any two dimensions 
within 0.004 in. 

Dry gas meter 
thermocouples 

Calibrated vs. ASTM 
Hg-in-glass 
thermometer 

Pre-test 
Post-test 

Within 1.5% as °R 

Isokinetic 
Sampling 
Trains 

Trip balance Calibrated vs. standard 
weights 

Pre-test Within 0.5 g 

 
1 40 CFR Part 60, Appendix A. 
2 Glass or Quartz nozzles will be used and the calibration cannot change. 
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7 Analytical Procedures 
 

The analytical methods to be used during this test effort are detailed in Tables   

7-1 and 7-2.  Table 7-1 presents analytical methods for waste feeds; and Table 7-2 presents analytical 

methods for stack gas.  These tables present the referenced analytical method, the laboratory 

performing the analysis, the extraction and analysis holding time   if required, sample preservation, and 

sample preparation method if required.  Collection of these samples is described in Section 4.0.  Note 

that the tables in Section 4.0 specify which samples are to be analyzed for which parameters, and that 

the tables in Section 7.0 specify the methods to be used. 

 

Table 7-1.  Sample Preparation and Analysis for Liquid Waste 

Parameter 
Analytical 
Method1 Lab2 

Extraction 
Holding Time 

(days) 

Analysis 
Holding Time 

(days) 
Preservative 

Required Prep Method
Specific Gravity ASTM Method 

D1298 TBD NA NA NA NA 

Higher Heating 
Value  

ASTM Method 
D4809 TBD NA NA NA NA 

Volatile Organic 
Compounds  

SW846-8260B TBD NA 14 Ice S-5030B 

Chlorine SW846-9076 TBD NA NA NA NA 
Ash Content ASTM –D4082 TBD NA NA NA NA 
Metals  SW846-6020 (all 

except mercury) 
S-7470A 
(mercury) 

TBD NA 180 (all except 
mercury) 
28 (mercury) 

Ice S-3050B (all 
except 
mercury) 
NA (mercury) 

 
1 Methods with "S-" are from SW-846. 
2To be determined 
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Table 7-2.  Sample Preparation and Analysis for Stack Gas 

 

Parameter 
Analytical 

Method Lab 

Extraction 
Holding 

Time  
(days) 

Preservative 
Required 

Analysis 
Holding 

Time 
(days) Prep Method

Molecular weight EPA Method 3A Stack 
Sampling 

Firm 

NA NA NA NA 

Moisture EPA Method 4 Stack 
Sampling 

Firm 

NA NA NA NA 

Chlorobenzene and 
volatile organics 

SW-846 Method 
8260B 

Commercial 
Lab NA Ice 14 SW-846 Method 

5041A 
Metals1 and Particulate SW-846 Method 

6020 (all except 
mercury) 
SW-846 Method 
7470A (Mercury); 
EPA Method 5 

Commercial 
Lab and 

Stack 
Sampling 

Firm 

NA NA 180 (all 
except 
mercury) 
28 
(mercury) 

SW-846 Method 
0060 and 
references 
therein 

O2 for purposes of 
THC correction to 7% 
O2 

Facility CEM FFCC NA NA NA NA 

O2 and CO2  for 
purposes of molecular 
weight of stack gas 

Orsat Stack 
Sampling 

Firm 

NA NA NA NA 

THC Facility CEMs FFCC NA NA NA NA 
 
1 Target analytes: As, Be, Cr, Cd, Pb, and Hg 
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8 Internal Quality Control Procedures 
 

Specific QC procedures will be followed to ensure the production of useful and valid data throughout 

the course of this test program.  These include procedures that are inherent in the sampling and 

analytical protocols, as well as procedures that are project-specific.  The protocol-specific QC 

procedures are independent of any particular project or sample; project-specific QC procedures are 

designed for the unique needs of a particular project, including the types of samples particular to the 

project, the experimental design, the intended data use, and potential concerns.  The protocol-specific 

QC procedures and acceptance criteria are detailed in the reference methods.  QC sample collection 

activities that are specific to this CPT are summarized in Tables 8-1 and 8-2, and are described in 

Table 8-3.   
 

8.1 Analytical Quality Control 

As appropriate, the analytical quality control activities include: 
 

• Initial Calibration Curves and/or analytical instruments standardization will be 

accomplished in accordance with the applicable method specific requirements. 

• Initial Calibration Standards will be verified using standards obtained from an 

independent source whenever new calibration standard solutions are prepared. 

• Daily Calibration Checks of the established initial calibration curves will be performed 

prior to the analysis of each batch to ensure that the acceptance criteria is met. 

• A Method Blank will be analyzed a minimum of once per day or with each   batch¹ of 

samples processed, and the laboratory contamination level will be evaluated against the 

acceptance criteria for each method. 

• A Laboratory Control Sample (LCS) will be analyzed with each batch of samples 

processed to verify that the precision and bias of the analytical process are within 

established control limits.  An LCS consists of either a control matrix spiked with 
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analytes representative of the target analytes or a certified reference material in the 

same matrix as the sample if available. 

• Matrix Spikes (MS) to determine the bias of the results due to the matrix will   be 

analyzed with each batch1 of samples processed. 

• Matrix Spike Duplicates (MSD) to determine the precision of the method for   the 

matrix will be analyzed with each batch of samples processed. 

 
1A batch is a group of samples which behave similarly with respect to the procedures being 

employed and which are processed as a unit, i.e., are analyzed on the same day.  For QC 

purposes, if the number of samples in a group is greater than 20, then each group of 20 

samples or less will all be handled as a separate batch.  Samples from this CPT will be 

analyzed at the beginning of a batch to minimize carryover from other samples.  In 

addition, laboratory-required batch QA/QC will be performed on samples as well. 

 

Other method-specific QC procedures will be followed and evaluated based on the method’s 

criteria.  For example, in the case of GC/MS analysis the following procedures will be performed 

and evaluated as dictated by the method of analysis:  
 

• Tune; 

• Calibration check compound; 

• System performance check compound; and 

• Surrogate analysis. 

 

Results containing out of control data will be investigated and corrective measures will be taken 

and documented.  More detailed discussion is presented in Section 12.0, Corrective Action.  The 

following procedures will be incorporated into the analytical effort: 
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• The stack sampling firm's field management team will review all field data and QC data 

on a daily basis for completeness and acceptability.   

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

basis. 

• Copies of the QC data tabulation will be submitted to the Quality Assurance Manager 

following the completion of the test program. 

• Raw data (i.e., chromatograms, instrument printouts, computer files, etc.) will be 

maintained in organized files. 

 

Table 8-1.  Quality Control Samples - Solid and Liquid Feed/Process Waste Streams 

 
 QC Activity 

Sample Stream and 
Analyses Performed 

Field 
Blanks 

Field 
Duplicates 

Trip 
Blanks 

Matrix Spike/Matrix 
Spike Duplicate  

Specific Gravity None 1 per CPTn None None 
Higher Heating Value None 1 per CPT None None 
Metals None 1 per CPT None 1 per CPT 
Chlorine None 1 per CPT  1 per CPT 

Ash None 1 per CPT  None 

Volatile Organic Compounds None 1 per CPT n None 1 per CPT 
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Table 8-2.  Quality Control Samples - Stack Gases 

 

Sample Train and 
Analyses Performed 

Field 
Blank 

Trip 
Blank1 

Matrix Spike/Matrix 
Spike Duplicate 

VOST 
Volatile Organics 1 per run 1 per run None 
Multi-Metals Train 
All analytes except mercury  1 per CPT 1 per CPT 1 per CPT 
Mercury 1 per CPT 1 per CPT 1 per CPT 

 
1 Trip blank samples, consisting of field reagents and media, will be collected and held, and only analyzed if indicated based on the results of analysis 

of field blanks. 

 

 

Table 8-3.  Techniques Used to Obtain Quality Control Samples 

 

Quality Control Sample 
Sample Type 

Trip Blank Field Blank Field Duplicate Matrix Spike/ Matrix 
Spike Duplicate 

Waste Feed/ 
Process 

None None Duplicate aliquots of 
sample, split in field and 
analyzed independently 

Duplicate aliquots of 
samples, split in 
laboratory or field, 
spiked in the laboratory 
with analyte 

Gases 
VOST VOST traps 

transported to and 
from the field with 
each sample shipment 

VOST traps taken to the 
sampling location, 
exposed to ambient 
conditions, recovered 
per the method 

None None 

Particulate Sampling media and 
reagents transported to 
and from the field 
with sample shipment 

None None None 

 

Metals Sampling media and 
reagents transported to 
and from the field 
with sample shipment 

Aliquots of field 
recovery reagents 

collected in the field and 
submitted with samples 

None Duplicate aliquots of 
prepared analytical 
solutions spiked with 
analytes 
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8.2 Sampling Equipment Inspection and Maintenance 

Each item of field test equipment is 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 is inspected.  During the course of these inspections, items are 

cleaned, repaired, reconditioned, and recalibrated where necessary.   
 

Each item of equipment transported to the field for this test program is inspected again before 

shipment to detect equipment problems.  This minimizes lost time on the job site due to equipment 

failure.   
 

8.3 Sampling Equipment Calibration 

New items purchased by the stack sampling firm for which calibration is required will be calibrated 

before initial field use.  When an item of equipment is found to be out of calibration, it is repaired 

and recalibrated or retired from service.  All equipment is periodically recalibrated in full, 

regardless of the outcome of these regular inspections.  For this test program, pre and post test 

calibrations will be performed on the pitot tubes, thermocouples, and dry gas meters. 

 

Calibrations are conducted in a manner, and at a frequency, which meets or exceeds U.S. EPA 

specifications.  Specific calibration activities and frequencies are discussed below.  The stack 

sampling firm will follow the calibration procedures outlined in the EPA method, and those 

recommended within the Quality Assurance Handbook for Air Pollution Measurement Systems: 

Volume III - Stationary Source Specific Methods, September  1994, U.S. EPA.  A summary of 

equipment calibration is presented in Section 6.0. 

 

Data obtained during calibrations are recorded on standardized forms, which are checked for 

completeness and accuracy.  Data reduction and subsequent calculations are performed using the 
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stack sampling firm's computer facilities.  Calculations are checked for accuracy.  Copies of 

calibration forms are included in the test or project reports.   

 

Stack sampling equipment requiring calibration includes pitot tubes, pressure gauges, 

thermocouples, and dry gas meters.  Details of the calibrations are presented in Section 6.0. 

 

8.4 Sampling Quality Control 

The following pretest QC will be conducted at a minimum: 

 

• 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 across the Type-S Pitot tube will be 

leveled and zeroed. 

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

measurements. 

• All calibration data forms will be reviewed for completeness and accuracy. 

 

In addition to the general QC procedures listed above, QC procedures specific to each sampling 

method will also be incorporated into the sampling scheme. 

 

 Sampling Train Quality Control 

The following QC procedures will be included:  
 

Prior to Start of Tests 

• Keep all cleaned glassware and sample train components sealed until train assembly. 
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• Assemble the sampling trains in an environment free from uncontrolled dust. 

• Visually check the temperature measurement system for damage and operability by 

measuring the ambient temperature prior to each traverse. 

• Visually inspect each sampling train for proper assembly. 

• Perform pretest 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. 

• Leak check the entire sampling train. 
 

During Testing Each Day 

• Take readings of temperature and differential pressure at each traverse point. 

• Record sampling data and calculations on preformatted data sheets. 

• Note any unusual occurrences during each run on the appropriate data form. 

• 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 train component is replaced. 

• Maintain the probe, filter, and impingers at the proper temperature. 
• Maintain ice in the ice bath at all times. 
• Make proper readings of the dry gas meter, temperature, and pump vacuum during 

sampling at each traverse point. 

• Maintain isokinetic sampling within ±10%. 
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After Testing Each Day 

• Visually inspect and cover the inlet of 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. 

 

 

8.5 Spiking Equipment Calibration 

To ensure the quality of the spiking data, FFCC will only use a spiking emulsion that is supplied 

with a certificate of analysis. A product scale from the chemical manufacturing area will be 

obtained and calibrated no later than 14-days prior to the CPT. A "Certificate of Calibration 

Traceability" will be provided to ensure the accuracy of the scale. The calibration will be done by a 

standard that is directly traceable to the national standards maintained by the National Institute of 

Standards and Technology. The calibration certificate will document how the scale performed 

during the calibration, the identity of the person who calibrated it, the date of the calibration, and 

the method of calibration. This information will be placed in the operating record and submitted 

with the CPT notification of compliance.   
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9 Performance and Systems Audits 

 

Performance and systems audits are used to confirm the quality of data obtained from sampling 

analysis activities.  Either type of audit may show the need for corrective action or validity of a 

performance test. 

9.1 Systems Audits 
 
Systems audits are qualitative evaluations of field and laboratory QC measurement systems.  This 

determines if the measurement systems are being used appropriately. The audits may be carried out 

before all systems are operational, during the program, or after the completion of the program.  Such 

audits typically involve a comparison of the activities given in the QA Project Plan with those actually 

scheduled or performed. 

 

Regulatory personnel will have the opportunity to perform on-site inspection and review of each 

sampling system during this FFCC CPT.  Systems audits may include the following evaluations: 

 

• Equipment calibration methods. 

• Data validation. 

• Sample logging and documentation. 

 
The stack sampling firm will perform any audit requested by the regulatory agencies. 
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9.2 Performance Audits 
 
A performance audit is a procedure to analyze “blind” samples, the content of which is known by the 

regulatory agency, simultaneously with the analysis of performance test samples.  The purpose of a 

performance test sample, i.e., to check whether the test is measuring the right compound or parameter 

with an acceptable degree of accuracy.  Performance test audits check data quality at the time of the 

test or analysis and they are specific to the equipment and personnel involved with the test. 

 

VOST audit gas materials are provided by the U.S. EPA or other regulatory agency personnel with 

recommended volumes to collect.  Previous experience with audit gas samples suggest that the volume 

of gas should be less than the recommended volume.  Recommended volumes commonly result in 

concentrations exceeding the upper range of many commercial laboratory instruments.  To obtain valid 

audit results, the exact volume of audit gas collected will be determined in the field upon receipt of the 

cylinder and after consultation with laboratory completing sample analysis. 

 

No specific performance or systems audits are planned as part of the FFCC CPT because at the time 

the CPT Plan was prepared the EPA audit gas program was not operational.  If EPA desires a 

that an audit gas sample be collected, EPA should request that the sample be provided to FFCC 

at the time of the test. 

 

Any performance audit samples supplied to FFCC will be analyzed with the samples from the CPT and 

the results will be submitted with the report. 
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10 Preventive Maintenance 

 

The stack sampling firm will minimize the potential impact of equipment malfunction on data 

completeness through two complementary approaches.  First, an in-house equipment maintenance 

program is part of routine operations.  The maintenance program's strengths include: 

  

• Ready availability of personnel experienced in the details of  equipment maintenance 

and fabrication; 

• Maintenance of an adequate spare parts inventory; and 

• Availability of tools and specialized equipment. 

 

The second approach is based upon equipment redundancy.  Backup equipment, spare parts, and 

tools are included with the materials transported to the field for each sampling task.  This approach 

allows the sampling team to respond to equipment breakage or malfunction in a timely fashion. 

 

For field equipment, preventive maintenance schedules are developed from historical data.  

Maintenance schedules for major analytical instruments (e.g., balances, GCs) are based on 

manufacturer's recommendations 
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11 Specific Routine Procedures Used to Assess Data Precision and Accuracy 

 

FFCC will follow the protocols established in QA/QC Procedures for Hazardous Waste 

Incineration (EPA/625/6-89/023, January 1990) and Hazardous Waste Incineration Measurement 

Guidance Manual (EPA/625/6-89/021, June 1989) and of SW-846, Chapter 1, 3rd edition, July, 

1992, to address data precision, accuracy and completeness.  The experimental design allows data 

to be grouped into sets that can be analyzed to evaluate data precision and accuracy.  The general 

tendency and dispersion of data is assessed by reviewing the following parameters.  Table 3-1 lists 

the precision and accuracy objectives. 

 

11.1 Precision 

Precision is used to demonstrate the reproducibility of analytical results obtained using the same 

method.  This precision will be evaluated by calculating the relative percent difference (RPD) 

between duplicate analyses, or the relative standard deviation (RSD) for sets of three or more 

analyses.  These are calculated as follows for the situation where X1 and X2 represent each of the 

duplicate results: 

 

100 x 
X .avg

|X - X| = RPD 21
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 

100 x 
X .avg

STDDEV = RSD ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
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11.2 Accuracy 

Accuracy will be measured from the analysis of reference materials and spiked samples.  Accuracy 

for spiked samples is expressed as percent recovery (% recovery) and will be determined by using 

the following equation: 

 

Where: 

 

 SSR = Spiked Sample Result 

 SR  = Sample Result 

 SA  = Spike Added 

 

 In the case of a blank spike, the value for SR (sample result) is taken to be zero. 

11.3 Completeness 

Completeness is assessed in a number of nonquantitative ways discussed in Section 3.  The 

equation for the quantitative measurements is: 

 

Project completeness objectives are discussed in Section 3. 

 

 

100 x 
SA

SR - SSR =Recovery  % ⎟
⎠
⎞

⎜
⎝
⎛  

100 x 
Planned Data of .No

Data Valid of .No = ssCompletene% ⎟
⎠
⎞

⎜
⎝
⎛  
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12 Corrective Action 

 
During any testing project, simple or complex, there is potential that deviations from sample collection 

or analysis procedures may occur.  If deviations do occur, an evaluation must be made to determine if 

the data collected have compromised the test results.  If the test results have not been compromised 

then data should be considered acceptable.   

 

Any equipment found to be out of calibration or operating improperly will be repaired or replaced 

before additional measurements are made.  If equipment repair is made on site, calibrations will be 

performed in accordance with the applicable EPA or SW-846 methods prior to use.  It may be 

necessary to transport equipment off site for calibration.   If calibrations cannot be performed, the 

equipment will not be used.  If measurements are made with equipment subsequently found to be out 

of calibration or operating improperly, a detailed explanation of the cause of the malfunction will be 

provided.  The effect of the malfunction on the data will be assessed and the data will be qualified. 

 

For analyses where a method QC check sample such as method blank, calibration verification, or 

laboratory control is out of the control limits, then the QC check sample  will be re-analyzed.  If the 

result of the re-analysis is still out of control, the cause will be investigated, appropriate corrective 

action will be taken, and when possible, the associated batch of samples will be re-analyzed.  In those 

instances where re-analyzing the sample is not possible, such as in the case of VOST analysis, 

corrective measures will be taken to improve method performance prior to analysis of the next batch of 

samples.  These corrective measures will include, but not be limited to re-calibration of instruments 

and analysis of field, lab and trip blanks to identify any contamination effects. 

 

FFCC, the third party independent QA/QC officer, and the stack sampling firm's project 

management team will determine an appropriate action in all cases where standard procedures 

cannot resolve the problem.  The action will be implemented after approval from the 
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representatives of the regulatory agency.    

 

The stack sampling firm's handling procedures for sorbent traps during all phases of handling, from 

blank testing to sample collection and analysis, will be designed to eliminate contamination in field 

blank sorbent traps by limiting their exposure to contaminants in the ambient air.   If high levels of 

contamination are present in the field blanks, trip blanks will be analyzed. Corrective action will be 

taken if the field blanks are significantly different from the trip blanks.  The stack sampling firm 

will follow the blank correction procedures presented in the QA/QC Handbook.  This comparison 

will indicate whether high levels in the field blank are due to contamination from exposure to 

ambient air or from degradation of the sorbent traps.   If blank correction is applied, results both 

with and without the correction will be reported in the report.
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13 Data Reduction, Validation and Reporting 

 

This section presents the approaches to be used to reduce, validate, and report measurement data.  

This discussion includes an annotated report outline and describes the reporting conventions that 

will be applied. 

 

13.1 Data Reduction 

The methods referenced in this QAPP for field measurements and lab analyses are standard 

methods and routinely used for such measurements and analysis.  Data reduction procedures will 

follow the specific calculations presented in the reference methods. 

 

Extreme care will be exercised to ensure hand recorded data are written accurately and legibly.  

Additionally, prepared and formatted data recording forms will be required for all data collection.  

This is an important aid to verify that all necessary data items are recorded.  The collected field and 

laboratory data will be reviewed for correctness and completeness. 

 

The stack sampling firm will reduce and validate all of the sampling and field measurement data 

that are collected.  The sampling data will include flow measurements, calibration, etc.  Each 

laboratory will reduce all analytical results prior to their submission to stack sampling firm.   The 

analytical data will be used to determine concentrations and emission rates of the compounds of 

interest.  The manner in which the derived quantities will be reported are discussed in Section 13.3. 

 

13.2 Data Validation 

Validation demonstrates that a process, item, data set, or service satisfies the requirements defined 

by the user.  For this program, review and evaluation of documents and records will be performed 
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to assess the validity of samples collected, methodologies used, and data reported.  This review 

comprises three parts, review of field documentation, review of laboratory data reports, and 

evaluation of data quality. 

 

The sampling and analytical methods for this program have been selected because of their accepted 

validity for these types of applications.  Adherence to the accepted methods, as described in this 

QAPP, is the first criterion for validation.   The effectiveness of the analytical methods as applied 

to this particular study will be evaluated based on project-specific quality indicators, such as audit 

samples, replicate samples, matrix and surrogate spikes. 

 

13.2.1 Review of Field Documentation 

Sample validation is intended to ensure that the samples collected are representative of the 

population under study.  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, legibility, 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 
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• Documentation of calibration procedures for field instruments and other field 

parameters, such as isokinetics, temperatures, volumes, and sampling durations. 

 

 

13.2.2 Review of Laboratory Data Reports 

 
A qualitative evaluation of the reported data will be performed to verify: 

 

• Adherence to holding time requirements; 

• Completeness of target analyte lists; 

• Correctness of reporting limits; 

• Measurement units are correct and consistent; 

• Results are flagged as necessary and meaningful comments regarding     flagged data 

are provided; 

• Adherence to specified analytical methodologies; and 

• Sample tracking documentation. 

 

13.2.3 Evaluation of Data Quality 

Field and laboratory documentation will be reviewed 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; 

• Precision; and 

• Accuracy. 
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This review will be based on evaluation of documentation for each of the following, as appropriate 

to the analytical method: 

 

• Analytical and preparation methods used; 

• Sample preservation and custody documentation; 

• Instrument tuning - mass spectrometer; 

• 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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13.3  Data Reporting 

All data will be reported in the appropriate units as applicable to the sample stream and the method 

of analysis. 
 

Results from the analyses of samples for a given stream will be reported on the same basis in the 

same units.  For example, the reported mass flow rate of aqueous waste measures the as-received 

(wet) material.  The analytical data for that waste stream will also be reported on an as-received 

(wet) basis.  The rate of POHC fed to the incineration system from the aqueous waste stream is 

calculated as the product of the mass flow rate and the concentration of a given POHC in the 

stream.  Rates of POHC input to the boiler and those in the stack emissions will be stated in 

common units (e.g., pounds per hour) to facilitate the calculation of DREs.  
 

The report will include calculated DREs, concentrations, and emission rates for the compounds and 

elements of interest.  DREs will be reported as percentages, concentrations as ppm or weight 

percent, and feed and POHC emission rates as pounds per hour.  Particulate emission rates will be 

reported in grains/dscf, corrected to 7% oxygen.  Carbon monoxide will be reported in ppm 

corrected to 7% oxygen.   Raw (unreduced) data will be submitted in appendices to the report.   

The proposed report contents and reporting conventions are discussed in the following section and 

summarized in Table 13-1. 
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Table 13-1.  Annotated Outline for Report 

 

Section Content 
Introduction Brief description of the facility, discussion of testing, summary of results, and comparison with regulatory and 

contract performance criteria. 
Discussion Discussion of results.  This will include discussion of any QA/QC questions and any deviations from the 

planning documents.  Section 2.0 will present process operating conditions as demonstrated and a description 
and justification for anticipated permit limits based on the trial burn demonstration. 

Spiking Report Discussion of POHC spiking and materials blending.   POHC spiking information will include discussion of 
feed rates of POHC spikes, on a pounds-per-hour basis.   This will be based on field data sheets and the 
material preparation information. 

Sampling Summary of all sampling activities.   This will include times and dates of sampling, as well as summarized 
information from the stack sampling.   This will include sample volumes, stack flow rate, oxygen and carbon 
dioxide content, moisture, and other parameters.   Also included will be summary of process sampling:  
compositing strategy, number of grab samples taken, and analytical parameters.   All support documentation 
will be presented.   A master sample list will be provided, showing field sample number, sample description, 
laboratory, lab sample number, and any QA/QC for that sample.   

Analytical Results Summary of all analytical activities.   This will present the results of all analytical activities with concentration 
on the stream samples.    Complete data packages will be presented as appendices to the report.  These data 
packages will include all analytical support documentation, copies of chain-of-custody forms, laboratory 
analytical reports, calibration data, and other related data.    

Derived Quantities Summary of derived quantities.   This will include feed rates of individual components (such as chlorine, ash, 
POHC), mass emission rates, and DREs for POHC.   Also included will be corrections of particulate loading 
and CO. 

Quality 
Assurance/Quality 
Control 

Summary of all QA/QC activities.   Results of equipment calibrations will be presented, as well as results of 
all QA/QC analysis and analytical activities.   These results will be compared with results for actual samples, 
and any deviations will be discussed.   Support documentation for QA/QC activities will be in the appendices. 
  In addition, the QA/QC section will provide a detailed discussion of any objectives not met with an 
assessment of the impact on the overall data and conclusions. 

Appendices Appendices will be used as needed.   Support documentation will be provided in the appendices.   
Documentation will include (but is not limited to): 
⇒ Process operating logs 
⇒ Process instrument calibrations 
⇒ POHC spiking feed documentation 
⇒ Sampling data sheets 
⇒ Sampling equipment calibration data sheets 
⇒ Field CEM calibrations 
⇒ Chain-of-custody documentation 
⇒ Analytical request forms 
⇒ Analytical reports 
⇒ Analysis support documentation and raw data, including instrument printouts for all PCB measurements 
⇒ Example calculations 
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13.4 Report Contents 

The report will include information on: 
 

• Emission rates and concentrations of particulate and gaseous pollutants; 

• Waste stream constituent determinations; 

• Summary of results; 

• Summary of QC data and results with a statement of QA/QC performance in the 

Executive Summary; 

• Descriptions of sampling/analytical procedures used (including documentation and 

justification of any modifications); 

• A description of the source and its operation during testing; 

• Test location; 

• Example calculations with derived emission results, conversion factors, and equations 

used.  (An example calculation will be provided for each parameter that is 

reported to include at least one calculation involving non-detects and one 

calculation involving detected results.  The calculation will include a reference to 

specific page numbers in the Field Raw Data reports and the Analytical Data 

Reports to that the calculations can be re-produced from the raw data); 

• Field raw data, i.e., detailed laboratory reports, data sheets, instrument printouts, etc.; 

• Analytical data including Laboratory QA/QC Manager statement of QA/QC 

expectations in a case narrative; 

• Equipment calibrations; 

• Acceptance criteria; and 

• Preparation methods including cleanup procedures. 

 

The Appendices containing the raw field data, analytical data, and equipment calibrations 

will be prepared in the following manner: 
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1. A Table of Contents specific to the each section of the field and analytical data, and 

equipment calibration data, will be provided. 

2. All pages of the field and analytical data, and equipment calibration data, will be 

numbered and correlated to the Table of Contents. 

3. The data specific to a parameter will be tabbed. 

4. A minimum of one hard copy will be provided for each parameter. 

 

The summary of the QC data will include information on: 
 

• Initial calibrations; 

• Continuing calibrations; 

• Measurement equipment calibrations; 

• Duplicate analyses; 

• Matrix spike recoveries; 

• Blank results (relevant to sample concentration units); 

• Laboratory control spikes; 

• Surrogate recoveries; 

• Documentation to show that field measurement and test equipment met EPA acceptance 

criteria and that initial and post-test calibrations were acceptable; 

• Information showing traceability of project prepared performance evaluation samples; 

• Accuracy validation against independent QC check standards; 

• Detailed description and justification of any changes made from the plan; and 

• Investigation and explanation for any failures of performance standards. 
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13.5 Reporting Conventions 

 

13.5.1 Management of Non-Detects 

There are several specific situations that will arise in which calculations will need to be performed, 

but the analytical results are non-detects (at some level).  This section presents a series of 

conventions for dealing with those situations. 

 

General philosophy: A non-detect in waste feed and emissions will be treated as the detection 

limit (with a less-than sign) for the purposes of calculation.  This should provide for the some 

conservatism in the estimate of emission rates, DREs and control efficiencies in assessing the 

performance of the FFCC boiler.  Note that calculations of emissions using non-detects are 

reported as maxima (i.e., with less-than, <) and determinations of DRE using non-detects are 

reported as minima (i.e., with a greater than, >).    

 

In cases where there is more than one component of a sampling train whose results need to be 

combined, the following guidelines will be used: 

 

Case 1:  All components of a train (or combined analysis) are non-detects  In this case, the 

various detection limits will be summed according to the following equation:  

 

where:  

 Summed DL is the limit for the overall determination, and 

 DLInd is the detection limit for the particular specific measurement. 

 

( )DL = DL Summed Ind∑  
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Example:  If there are three separate VOST measurements which represent a run, and all 

results are reported as <10 ng per tube pair, the summed result would be less than  (10 + 10 

+10) or <30 ng.  This provides a conservative estimate of the emissions.    

 
 

Case 2:  One or more components of a train (or combined analysis) are non-detects, and 

there is at least one positive result.  In this case, the non-detects and the positive results are 

summed and reported as a maximum. 

 

Example:  Analysis of the components of a metals train show 10 ng Cd on the filter and 

probe and nozzle rinse, and <2 ng Cd in the nitric acid/hydrogen peroxide impinger catch. 

The result would be reported as <12 ng for the entire train. 
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13.5.2 Oxygen Correction 

Particulate loading and total hydrocarbon concentration will be corrected to 7% oxygen, according 

to the following equation: 

 

Y-9.02
9.13 x P = P mc  

 

where: 
 

Pc  =  Corrected particulate loading or carbon monoxide concentration 

Pm =  Uncorrected particulate loading or carbon monoxide concentration 

Y   =  Concentration of oxygen in the gas sample. 

 

13.5.3 Sampling Times and Calculation of Derived Quantities 

Many of the calculated quantities are based on comparing inlet or feed activities with measured 

stack concentrations and emissions.  These calculated quantities include DRE for the POHCs, as 

well as the demonstration of compliance with emission limits at a specified target feed rate.  In past 

trial burns and performance tests, there have been significant variations in process, and particularly 

waste feed, parameters during the testing.  Thus, it became crucial to identify the times of 

sampling, and to correlate feed activities with sampling times, or a per-train basis.    

 

While this approach is certainly feasible, it is time-intensive, and only of value when there are 

significant variations in operations during the test run.  All sampling during a single trial burn/risk 

burn test condition is to be conducted simultaneously, or as near simultaneously as possible.  Thus, 

process operations will be calculated for the overall test period, and applied for each derived 

quantity.   
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Under extenuating circumstances, alternative approaches to calculations can and will be decided 

upon.  This can be done during testing, or even during the data review stage  

 

13.5.4 Background Correction 

Some of the methods specified for use in this test program allow background or blank correction.  

Every effort will be made to use reagents and sampling media of the highest quality to ensure that 

no contamination is indicated in any of the blank samples.   

In the event that background contamination is found, any background correction will be carefully 

documented, and all calculations (e.g., emission rates) will be developed using both corrected and 

uncorrected data. 

 

13.5.5 Rounding and Significant Figures 

Observational results will be taken with as many significant figures as possible.  Rounding will be 

deferred until all resultant calculations have been made.  The following rules will be applied in 

rounding data: 
 

• When the digit after the one to be rounded is less than five, the one to be rounded is left 

unchanged; and 

• When the digit after the one to be rounded is greater than or equal to five, the one to be 

rounded is increased by one. 

 

Intermediate results will be presented in the final report at an appropriate level of significance, i.e., 

rounded, although the derived, or resultant, calculations will be based on unrounded intermediate 

data.  Consequently, it may not be possible to precisely reconstruct the resultant calculations on 

any particular table from the rounded intermediate results, due to rounding errors. 

 



Boiler CPT Plan 
Revision No.: 3 
Revision: 04/30/2010 
Appendix  E 

 
 

 13-13 
  

The level of significance, or number of significant figures, to be reported for DRE calculations, 

will follow the following rules: 

 

• DREs will be calculated to provide four digits to the right of the decimal, e.g., 

99.9999%; and 

• DREs will not be rounded off to demonstrate a final nine unless that final nine is the 

fourth digit to the right of the decimal (e.g., a DRE of 99.9872 will not be rounded to 

99.99). 

• If there is no POHC measured in the stack gas, the emission rate is reported as a 

maximum (less-than), and the DRE is reported as a minimum (greater-than).    

 

13.5.6 Reporting Detection Limits 

Another important performance requirement is the adherence to method identified target 

detection limits.  The spiking feed rates and stack gas sampling times identified in this document 

are based on the laboratory’s ability to meet the detection limits identified for the method.  Work 

has been coordinated with the laboratories such they fully understand what detection limits are 

appropriate and how analytical results found to be at or below detection limits are to be 

reported.  No data results will be reported as ND with a referenced determined detection limit 

also stated on the analytical report. 
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14 Quality Assurance Reports to Management 

 

Activities affecting quality will be reviewed by the project management, daily in the field and as 

appropriate during non-field efforts.  This will allow assessment of the overall effectiveness of the 

CPT QAPP.  These reviews will include the following: 

 

• Summary of key QA activities, stressing measures that are being taken  to ensure 

adherence to the QAPP; 

• Description of problems observed that may impact data quality and  corrective actions 

taken; 

• Status of sample shipment and integrity at time of receipt and progress of sample 

analysis; 

• Assessment of the QC data gathered over that time period; 

• Any changes in QA organizational activities and personnel; and 

• Results of internal or external assessments and the plan for correcting identified 

deficiencies, if any. 
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ATTACHMENT 
RESUMES OF KEY PERSONNEL 



P.O. Box 2357 
Batesville, AR 72501 

Phone 870-698-5577 
Fax 870-698-5563 
E-mail thomasfloyd@ffcmail.com 

Thomas L Floyd 

Functional 
summary 

Manger, Comprehensive Performance Test (CPT),  

FutureFuel Chemical Company, Batesville, Arkansas.  

Oversee the CPT and ensure team members have the resources to 
complete their tasks. 

Employment June 29, 1987 to Present  

FutureFuel Chemical Company, Batesville, Arkansas 72501 

Environmental Biologist 
 Supervisor of the RCRA, CWA, RMP, SPCC, and SARA Department 

Education 1982 to 1986   

University of Arkansas at Little Rock , Little Rock, Arkansas 

B.S. in Biology  
 Minored in Chemistry and completed undergraduate research in 

Chemistry 

Summary of 
qualifications 

1991 - Present   

FutureFuel Chemical Company, Environmental Affairs, Batesville, 
Arkansas 

Environmental Biologist 
 Transferred to Environmental Affair Department in 1991 from the 

Laboratory Department to become the RCRA specialist. 
 Responsible for providing guidance in RCRA compliance to all FFCC, 

from the point of generation to disposal. 
 1999 Trial Burn Manager for Successful RCRA and Risk Burn on the 

Coal-Fired boilers 
 2004 CPT Manager for successful MACT EEE CPT on the facility's 

Incinerator 
 Supervised many various test, including several annual Title V test,  

several shakedown test, and other waste combustion tests. 
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CAREER SUMMARY 

Mr. Hutchens is an Environmental Scientist with diverse experience in the environmental testing field.  
During his first years in the environmental field, he worked on projects that required knowledge of air, water 
and soil testing.  His job tasks included source testing, asbestos air monitoring, gas well monitoring, 
groundwater sampling, storm water sampling, monitoring well installation, groundwater remediation system 
operation and maintenance, underground storage tank removals and Phase I Environmental Site 
Assessments.  Over the past seven years, he has dedicated the majority of his time and experience to source 
testing.  His responsibilities involve all aspects of source testing management including project, field 
personnel, equipment and laboratory.  He is also involved in the field testing activities where his knowledge 
of source testing is used to coordinate large scale projects down to operating test equipment on small scale 
projects. 

CORE SKILLS 
Management of Source Testing
Perform Multiple EPA Reference Test Methods
Perform Multiple NCASI Test Methods

REPRESENTATIVE PROJECTS 

Aleris International, Inc., Beachwood, Ohio 
Perform compliance NESHAP and Title V emission testing for 
particulate matter, dioxin/furan, total hydrocarbon, hydrogen fluoride 
and hydrogen chloride at multiple facilities across the nation – EPA 
Methods 5, 23, 25A and 26A 

BP – Decatur Works, Decatur, Alabama 
Performed LME emission testing and RATA for nitrogen oxide on boiler 
per 40CFR75, Appendix E – EPA Methods 3A and 7E  

Calpine (Decatur Energy Center), Decatur, Alabama 
Performed LOL emission testing and RATA for nitrogen oxide on 
natural gas fired turbines per 40CFR75 – EPA Methods 3A and 7E 

El Paso Field Services, Oakman, Alabama 
Performed compliance emission testing for nitrogen oxide, carbon 
monoxide and volatile organic compounds on multiple gas fired engines 
– EPA Methods 7E, 10, 18 and 25A  

Graphic Packaging, Lawrenceburg, Tennessee 
Performed investigative and compliance VOC destruction efficiency 
testing (multiple tests) on thermal oxidizer systems – EPA Method 25A 

Hoeganaes Corporation, Gallatin, Tennessee 
Performed investigative and compliance emission testing (multiple tests) 
for particulate matter, nitrogen oxide and carbon monoxide – EPA 
Methods 5, 7E and 10 

Education 
BS, Environmental Science, 
Alabama A&M, 
1998

Certification 
Visible Emissions Evaluator 

Experience
10 years 

Joined Firm 
2000
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Inland Paperboard & Packaging, Inc., New Johnsonville, Tennessee 
Performed investigative and compliance emission testing for particulate matter, sulfur dioxide, nitrogen 
oxide, carbon monoxide, metals and ammonia on multiple sources – EPA Methods 5, 6C, 7E, 10, 29 and 
027.  Also conducted sulfur dioxide RATA on refuse boiler CEMS – PST Method 2 

J.M. Huber Corporation, Spring City, Tennessee 
Performed investigative and compliance emission testing for particulate matter, sulfur dioxide, nitrogen 
oxide, carbon monoxide and total hydrocarbons – EPA Methods 5, 6C, 7E, 10, 18 and 25A

Louisiana Pacific, Multiple Cities, USA 
Performed NESHAP and Title V compliance testing on Press and Dryer regenerative thermal oxidizers for 
particulate matter, nitrogen oxide, carbon monoxide, methanol and formaldehyde – EPA Methods 5, 7E 
and 10, NCASI Methods 98.01 

MD Recycling, Midway, Tennessee 
Performed compliance NESHAP emission testing for particulate matter, dioxin/furan, hydrogen chloride 
and hydrogen fluoride – EPA Methods 5, 23, 26A 

NewPage, Wickliffe, Kentucky 
Performed investigative nitrogen oxide testing on natural gas fired boilers, TRS RATA and TRS CGA on 
recovery boiler, compliance particulate and sulfur dioxide testing on recovery boiler, TDF trail burn for 
particulate matter, sulfur dioxide, nitrogen oxide, carbon monoxide, dioxin/furan, total hydrocarbons and 
metals on mulit-fuel boiler, and chlorine/chlorine dioxide on bleach plant scrubbers – EPA Methods 5, 6C, 
7E, 10, 23, 25A, and 29, PST Method 5, NCASI Cl2/CLO   

Occidental Chemical Corporation, Muscle Shoals, Alabama 
Performed NESHAP and Title V compliance emission testing for mercury – EPA Methods 101 and 102 

Quebecor World, Corinth, Mississippi 
Performed compliance emission testing to determine VOC removal efficiency of multiple solvent recovery 
systems and destruction efficiency of multiple regenerative thermal oxidizers – EPA Method 25A 

Solutia, Decatur, Alabama 
Performed performance specification, NESHAP and Title V compliance testing on multiple coal-fired 
boilers – PST Methods 2 in accordance with 40CFR75, EPA Methods 5, 7E and 29 

ThyssenKrupp Waupaca, Inc., Waupaca, Wisconsin 
Performed investigative and compliance NESHAP and Title V emission testing to determine the 
particulate, lead, sulfur dioxide, carbon monoxide, and volatile organic compound emissions from multiple 
sources at multiple facilities.  Also conducted flow, carbon dioxide, sulfur dioxide and carbon monoxide 
relative accuracy testing – EPA Methods 5, 6C, 10, 12 and 25A and PST 2, 3, 4 and 6 

US Steel, Fairfield, Alabama 
Performed particulate emission testing on multiple sources per 40CFR63, Subpart EEEEE – EPA 
Methods 5, 5D and 17 

Velsicol Chemical Corporation, Memphis, Tennessee 
Performed a facility fugitive emission survey and LDAR testing – EPA Method 21 
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OTHER PROFESSIONAL QUALIFICATIONS 

Organizations 
Source Evaluation Society 

Training
Reciprocal Safety Council Training 
24 Hour HazMat Training 
CPR & First Aid 
Hazardous Material Transportation Training 



David A. Weeks, P.E., DEE, MAC, CIH 
Senior Engineer and Industrial Hygienist 

Address
      705 W. Avenue B, Suite 400 

      Garland, TX  75040 
      E-mail: daweeks@rmeltd.com 

      Office:  (972) 272-0386 

SUMMARY OF QUALIFICATIONS 

Mr. Weeks has extensive, multi-media, technical and project management experience in many areas of the 
engineering profession, both in the field and at the negotiating table.   Mr. Weeks has investigated hundreds of sites 
potentially contaminated with hazardous and petroleum substances and he has developed systems to categorize and 
rank environmental sites and problems based on risk and economic factors.  He has conducted feasibility studies, 
remedial designs, and cleanups at hazardous waste sites.  Mr. Weeks co-authored U.S. EPA’s national guidance on 
how to perform risk assessments at hazardous waste combustion facilities and he has trained numerous government 
and industry personnel on proper risk assessment and combustion permit development techniques.  Mr. Weeks has 
prepared trial burn plans, trial burn quality assurance plans, Part B and Title V permit applications, and human 
health and ecological combustion risk assessments.  Mr. Weeks has led and performed environmental investigations 
of hazardous waste sites, chemical and other manufacturing facilities, commercial buildings, and private residences.  
Mr. Weeks has conducted hundreds of indoor air quality studies to support investigations related to water damage 
and both chemical and biological contaminants.  Mr. Weeks has conducted all phases of risk assessments for waste 
sites and hazardous waste burning boilers, incinerators, and cement kilns.    He has provided technical support 
(including expert witness reports and analysis) in CERCLA, CWA, and tort related litigation, performed air 
dispersion modeling and air monitoring studies in emergency situations (train derailments and factory fires), 
completed air dispersion modeling for permitting and offsite consequence analyses, and prepared CAA 112(r) risk 
management plans.  Finally, Mr. Weeks has used his excellent communication skills to explain difficult technical 
concepts to the general public, news media, regulatory agencies, and the state and federal judiciary.

EDUCATION 

M.S.  1994   Civil Engineering, University of Texas at Arlington, Arlington, TX 
B.S.  1986   Civil Engineering, Texas A&M University, College Station, TX 

EMPLOYMENT EXPERIENCE 

2003 -Present 

1998-2003

1995- 1998 

1989-1995

1987-1989

1989-2006

RISK MANAGEMENT & ENGINEERING LTD., Rowlett, TX 
Senior Engineer & Partner 

CENTER FOR TOXICOLOGY AND ENVIRONMENTAL HEALTH, L.L.C., Garland, TX 
Senior Environmental Engineer & Dallas Operations Director 

U.S. ENVIRONMENTAL PROTECTION AGENCY, Dallas, TX 
 Senior Environmental Engineer, Multimedia Planning and Permitting Division, Region 6 

U.S. ENVIRONMENTAL PROTECTION AGENCY, Dallas, TX 
 Remedial Project Manager, Hazardous Waste Management Division, Region 6 

U.S. ENVIRONMENTAL PROTECTION AGENCY, Dallas, TX 
 Environmental Engineer, Water Management Division, Region 6 

U.S. NAVAL RESERVE, Ft. Worth, TX 
 Civil Engineer Corps; Chemical, Biological, Radiological Warfare Defense Officer for 

Naval Construction Force; Contingency Engineer for U.S. European Command 
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SPECIALIZED TRAINING AND CERTIFICATIONS 

Registered Professional Engineer: Arkansas, No. 10600; Louisiana, No. 29677; and Texas, No. 
83821.  (Passed the Environmental Principles and Practices Examination) 

Certified Industrial Hygienist, American Board of Industrial Hygiene, No. 9267. 

Diplomat Environmental Engineer (Hazardous Waste), American Academy of Environmental 
Engineers, No. 01-2003 

Texas Mold Assessment Consultant (License No. MAC0297) 

 2006 Restoration Consultants, Sacramento, CA 
   Applied Thermography Training 

 2006 American Society of Testing and Materials, Phoenix, AZ 
  Property Condition Assessment   

2002 American Industrial Hygiene Association, Dallas, Texas 
        Guidelines for the Assessment of Microbial Contamination 

2001 American Institute of Chemical Engineers, Orlando, Florida 
                                                   Physical Properties and Phase Equilibria 

 2000 American Indoor Air Quality Council, Phoenix, Arizona 
   Strategies for Conducting Meaningful Microbial IAQ Investigations 

1999 Air & Waste Management Association, Greenville, SC 
Fundamentals of New Source Review 

1989-1997 Air Pollution Training Institute, Arlington, Texas 
•  Combustion Evaluation 
•  Hazardous Waste Incineration 
•  Air Pollution Field Enforcement 
•  Control of Gaseous Pollutants 
•  Sources and Control of Volatile Organic Air Pollutants 
•  Continuous Emissions Monitoring  

1987-1998 U.S. Environmental Protection Agency, Dallas, Texas 
Contract Administration 
Technical Writing 
Orientation to Quality Assurance Management 
Data Quality Objectives 
Quality Management Plans & Quality and Quality Assurance 
Project Plans 
On-Scene Coordinator (OSC)/Remedial Project Manager (RPM) 
Basic Training Academy 

 1996 Naval Construction Training Center Detachment, Fort McClellan, AL 
Navy Disaster Preparedness Operations Specialist Course (A-494-
0006)
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PROFESSIONAL AFFILIATIONS 

Air and Waste Management Association 
American Society of Mechanical Engineers 
American Industrial Hygiene Association 
American Society of Testing and Materials 

AWARDS

1999 Navy and Marine Corps Commendation Medal 
U.S. Naval Reserve, Ninth Naval Construction Regiment 

1998 Navy and Marine Corps Achievement Medal 
U.S. Naval Reserve, Naval Mobile Construction Battalion Twenty-Two 

 1997 Bronze Medal for Commendable Service 
  U.S. Environmental Protection Agency, Region 6 

1996 Special Achievement Award for Quality Performance 
U.S. Environmental Protection Agency, Region 6

1996 Memorandum of Appreciation for Support on 
Permitting the New Orleans Sludge Incinerator, 
Water Quality Division, U.S. EPA Region 6 

1996 Special Achievement Award for Quality Performance 
  U.S. Environmental Protection Agency, Region 6 

1996 Nominated for Outstanding Professional Employee Award, Dallas-Fort 
Worth Federal Executive Board, 1996 Interagency Awards Program 

1995 Letter of Commendation from Executive Office of the President, Office of 
Management and Budget, for Providing Instruction on Hazardous Waste 
Combustion to OMB Staff Members 

 1994 Bronze Medal for Commendable Service 
  U.S. Environmental Protection Agency, Region 6 

1994 Sustained Superior Performance Award 
U.S. Environmental Protection Agency, Region 6 

1993 Regional Superfund Team of the Year Award  
  U.S. Environmental Protection Agency, Region 6 

 1993 Special Achievement Award for Quality Performance 
U.S. Environmental Protection Agency, Region 6 

 1993 Special Achievement Award for Quality Performance 
  U.S. Environmental Protection Agency, Region 6 
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 1992 Special Achievement Award for Quality Performance 
U.S. Environmental Protection Agency, Region 6 

 1989 Special Achievement Award for Quality Performance 
  U.S. Environmental Protection Agency, Region 6 

PRESENTATIONS 

1. PUBLIC MEETINGS.  Presented site investigation and risk assessment results to the general public for U.S. EPA.  
Explained proposed cleanup remedies and record of decision determinations, and responded to questions from the 
general public, news media, and national environmental organizations, on topics about public health and safety and 
remediation techniques including hazardous waste incineration.   Some of the sites at which formal presentations 
were made include the Petro Processors Site, Cleve Reber Site, South 8th Street Landfill Site, and Louisiana Army 
Ammunition Plant Site.   

2. CHEMICAL ACCIDENT PREVENTION PROGRAM – RISK MANAGEMENT PLANNING.   Presented to 
engineers, industrial hygienists, and health and safety professionals at the 1998 Arkansas Safety Conference, 
Little Rock, Arkansas, April 28-29, 1998. 

3. HUMAN HEALTH RISK ASSESSMENT SEMINAR.  Presented topics related to project development, air 
dispersion modeling, permitting processes, trial and risk burn planning, emission rate calculation, risk 
communication, and advanced applications, in a seminar format.  April 1999, June 1999, August 1999, 
November 1999, November 2003. 

4. COMBUSTION PERMITTING SEMINAR.  Presented topics related to stack testing, trial burn planning, 
permit limit development, and trial burn oversight.  May and November, 2000. 

5. INTERNATIONAL CONFERENCE ON INCINERATION AND THERMAL TREATMENT 
TECHNOLOGIES.  Served as session chairman and presenter for topics related to permitting and risk 
assessment (1997, 1998, 1999, 2000). 

6. AIR AND WASTE MANAGEMENT ASSOC. BOILER AND INDUSTRIAL FURNACE SPECIALTY 
CONFERENCE.  Served as session chairman and presenter for topics related to permitting and risk assessment 
(1997, 1998, 1999, 2000, 2001). 

7. AMERICAN INSTITUTE OF CHEMICAL ENGINEERS INCINERATION SYMPOSIUM.  Presented lecture 
on hazardous waste combustion risk assessment techniques to members of AIChE and the public (May 1999). 

CONFERENCE PRESENTATIONS and PUBLICATIONS 

1. WEEKS, D.A., THOMAS FLOYD, RICK ULLRICH, “Disposal Alternatives for Glycerol Waste from 
Biodiesel Production and the Role of Combustion,”  Proceedings of the 2007 International Conference on 
Incineration and Thermal Treatment Technologies, Phoenix, AZ, May 14-18, 2007. 

2. WEEKS, D.A., BETH CONNELL, “Implementation of the Comparable Fuels Exclusion at a Phase II MACT 
Facility,” Proceedings of the 2007 International Conference on Incineration and Thermal Treatment 
Technologies, Phoenix, AZ, May 14-18, 2007. 

3. WEEKS, D.A., THOMAS FLOYD, RICK ULLRICH, “Issues Associated with the Combustion of Glycerol 
Waste from Biodiesel Production,”  Proceedings of Hazardous Waste Combustors Conference and Exhibition, 
Charleston, SC, March 13-14, 2007. 
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4. HEWITT, D.J., DAVID A. WEEKS, GLENN C. MILLNER, AND GAIR R. HUSS, “Industrial Pseudomonas 
Folliculitis,” American Journal of Industrial Medicine 49:895-899 (2006). 

5. WEEKS, D.A., AND K. GOODMAN, “Forensic Investigation of Chemically Contaminated Buildings”  Annual 
Meeting of the American Academy of Forensic Science, February 21 – 26, 2005. 

6. WEEKS, D.A., AND R. ULLRICH, “A Common Sense Approach to Identifying Compounds of Potential 
Concern for the Risk Assessment Process”   Proceedings of the 2003 International Conference on Incineration 
and Thermal Treatment Technologies, Orlando, Florida, May 12-15, 2003. 

7. WEEKS, D.A., “Cumulative Risk and Hazardous Waste Combustion”  Proceedings of the 2001 International 
Conference on Incineration and Thermal Treatment Technologies, Philadelphia, Pennsylvania, May 14-18, 
2001. 

8. WEEKS, D.A., “How to Deal With Non-Detect Results in Hazardous Waste Combustion Risk Assessments.”  
Proceedings of the 2000 International Conference on Incineration and Thermal Treatment Technologies, 
Portland, Oregon, May 8-12, 2000. 

9. WEEKS, D.A., “Knowing the Basis of Your Emission Estimates Can Significantly Affect Your Case Not All 
Numbers Are Equal.”  Proceedings of the 1999 Fall Meeting; Section of Environment, Energy, and Resources; 
American Bar Association; San Diego, California; October 6-9, 1999.

10. WEEKS, D.A., “Examination of Polynuclear Aromatic Hydrocarbons in Hazardous Waste Combustion Risk 
Assessments.”  Proceedings of the 1999 International Conference on Incineration and Thermal Treatment 
Technologies, Orlando, Florida, May 10-14, 1999. 

11. WEEKS, D.A., “New Environmental Requirements for the Meat Processing Industry,”  NAMP Science Letter, 
The Processing Line, North American Meat Processors Association, Issue 4, July, 1998. 

12. YURK, J.J.  and D.A. WEEKS, “Region 6 Combustion Permitting Program A Midpoint Review,” Presented at 
the 1998 International Conference on Incineration and Thermal Treatment Technologies, Salt Lake City, Utah, 
May 12-15, 1998. 

13. WEEKS, D.A., “Risk Management Planning & the Meat Processing Industry,” Environmental News, Arkansas 
Environmental Federation, March/April 1998. 

14. WEEKS, D.A., “Ecological Risk Assessment at Hazardous Waste Combustion Facilities,” Presented at the 1998 
Waste Combustion in Boilers and Industrial Furnaces Conference, Kansas City, Missouri, April 14-17, 1998. 

15. U.S. EPA, “Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities,” EPA530-D-
98-001A,  Office of  Solid Waste and Emergency Response, July, 1998.  (Served as editor and author of several 
chapters). 

16. U.S. EPA, “Hazardous Waste Combustion Permitting Manual,” Region 6, February (1998).  (Served as editor 
and author of several sections related to risk management including model permit language and the 
development of permit conditions). 

17. WEEKS, D.A.  YURK, and S.E. EHLERS, “New Protocols for Screening Level Human Health and Ecological 
Risk Assessments,” Proceedings of the 1997 International Conference on Incineration and Thermal Treatment 
Technologies, Oakland, California, May 12-16, 1997, pp 451-456 (1997). 

18. WEEKS, D.A., “Traditional vs. Risk-Based Permitting Approach:  Permit to Manage Risks,” Proceedings of the 
1997 International Conference on Incineration and Thermal Treatment Technologies, Oakland, California, May 
12-16, 1997, pp 55-58 (1997). 
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19. U.S. EPA, “Midlothian Cumulative Risk Assessment,” Region 6, January (1996).  (Served as principal writer of 
the report.) 

20. U.S. EPA, “Record of Decision, South 8th Street Landfill,” Region 6, September (1994).  (Served as principal 
writer of the report.) 

21. WEEKS, D.A., “Stabilization/Solidification:  A Screening Methodology for Binder Design,” University of 
Texas at Arlington, August (1994). 



Michael D. Challis

WORK EXPERIENCE 

Maxxam Analytics, Inc.  
         1988-present 

 7 years as a Senior Project Manager in Customer Service & Customer Service Manager 
 9 years as Manager/Supervisor of the GC Laboratory. 
 5 years as a Senior Analyst in the GC Laboratory. 
 2 years as Tech II in the GC Laboratory.
 Post graduate courses in Organic/Analytical Chemistry.
 Experienced with GC, GC/MS, HPLC, FTIR, UV/VIS and classical wet chemistry techniques.
 Excellent written, oral and interpersonal skills.
 Ability to plan, organize and prioritize own workload and workload of others.
 Enthusiastic, reliable, adaptable and innovative.
 Responsible for the daily activities of a team of 12 employees.
 Adhere to stringent QC protocols. Maintain accurate instrument logs and controls charts. 
 Design, validate and implement new analytical methods.
 Providing excellent customer service and a comfortable atmosphere through leadership by 

example, training, managing and scheduling.
 Selecting quality associates by effectively recruiting, interviewing and hiring.
 Training and developing technical staff to be productive employees.
 Evaluated employee performance through yearly performance reviews.
 Provided a positive working environment by displaying an effective management style and 

leading by example in all responsibilities. 
 Understood and complied with Health and Safety Standards. 
 Interact with clients on a daily basis. 
 Generate reports, Invoices, review data packages. 
 Offer technical support to both clients and the laboratory. 

Education & Training 

 University of Guelph/Waterloo: completed 4 post-graduate courses in Chemistry (1989-90) 
 University of Guelph: Specialized Honors B.Sc. in Applied Chemistry (1985-88) 
 Mohawk College: Diploma in Chemical Engineering Technology (1982-5) 
 Burlington Central High School: SSGD (1978-82) 

  Source Sampling & CEMS Workshop offered by Walter Smith & Associates 

 Gas Chromatography courses and seminars offered by Varian & Agilent. 
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1.0  INTRODUCTION 
Future Fuel Chemical Company (FFCC) prepared a curve that correlates the flow rate of 
combustion air to the stack gas flow rate.  The purpose of the correlation curve is to allow the use 
of combustion air flow rate as a surrogate for the MACT EEE operating parameter limit of stack 
gas flow rate.  FFCC prepared this correlation curve at the direction of U.S. EPA Region 6 and it 
disputes the Region’s opinion that this method of demonstrating compliance is preferred over the 
use of steam production rate.  Production rate (including steam production rate) is expressly 
called out by the regulations as the most appropriate surrogate for stack gas flow rate.  Thus, in 
spite of the fact that Region 6 cited no regulation or technical facts to support its decision to void 
the use of steam production rate (thus making the decision unexpected and financially 
damaging), FFCC acquiesced to the Region’s request in a spirit of cooperation. 

2.0  METHODOLOGY 
FFCC used stack gas flow rate and combustion air flow rate data collected during the CPT to 
prepare the correlation curve.  Some of the data was collected on May 10, 2010; and the 
remainder of the data was collected during the days of June 2-4, 2010.  The May 10, 2010 stack 
gas flow rate data is provided in Appendix A to this Attachment, and the May 10, 2010 
combustion air flow rate data is provided in Appendix B.  The June 2-4, 2010 data is 
summarized in CPT Report Tables 7 and 8.   
FFCC summarized the data in tables and used standard regression equations provided in 
Microsoft® Excel to prepare the correlation curves.  FFCC used a second order polynomial 
function to correlate the data because it provided the best reasonable fit.  A summary of the data 
that was used in the regression analysis is provided in Table 1. 
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Table 1:  SUMMARY OF DATA USED IN CORRELATION CURVE 

Combustion  
Air Flow Stack Flow Stack Flow TEST/DATA SOURCE 

(scfm) (scfm) (acfm @ 1,061 °F) 
May 10, 2010 Stack Flow Test 11552 15098 48649
May 10, 2010 Stack Flow Test 12485 15968 51453
May 10, 2010 Stack Flow Test 13911 17830 57776
May 10, 2010 Stack Flow Test 15410 17888 57962
June CPT, Test Condition 1-R1 16131 19728 62796
June CPT, Test Condition 1-R2 16103 19786 62980
June CPT, Test Condition 1-R3 16125 19575 62309
May 10, 2010 Stack Flow Test 16944 20148 65654
May 10, 2010 Stack Flow Test 18050 20703 67463
June CPT, Test Condition 2-R1 21040 22225 70822
June CPT, Test Condition 2-R2 21028 23078 73785
June CPT, Test Condition 2-R3 21321 21781 69716
May 10, 2010 Stack Flow Test 16639 19955 65026
May 10, 2010 Stack Flow Test 15532 19302 62545
May 10, 2010 Stack Flow Test 13830 18551 60112
May 10, 2010 Stack Flow Test 12926 16878 54629
May 10, 2010 Stack Flow Test 11465 15327 49609

3.0  RESULTS 
The results of the correlation are provided in Figures 1 and 2.  Two correlations were prepared:  
one correlation between combustion air flow rate and stack gas flow rate with both flow rates at 
standard conditions (68 °F, atmospheric pressure, no moisture in stack gas); and a second 
correlation with combustion air flow at standard conditions and stack gas flow at 1,061 °F, 
atmospheric pressure, moisture included. 
The first correlation results in Equation 1. 

SGFdscfm = -5E-05 * (CAF)2 + 2.0518 * (CGF) – 2,996.1; R2 = 0.9603 
Where, 

SGF = Stack Gas Flow Rate (dscfm) 
CAF = Combustion Air Flow Rate (scfm), and combustion gas flow rate is 
calculated by the percent valve open recorded by FFCC’s data acquisition system 
* the design flow of the forced draft fan (21,456 scfm), + the design air flow rates 
associated with the atomizing gun (1,800 scfm) and the overfire air (3,050 scfm).   

The second correlation results in Equation 2. 
SGFacfm = -0.0001 * (CAF)2 + 6.9976 * (CGF) – 12,203; R2 = 0.9571 
Where, 

SGF = Stack Gas Flow Rate (acfm @ 1,061 °F) 
CAF = Combustion Air Flow Rate (scfm), and combustion gas flow rate is 
calculated by the percent valve open recorded by FFCC’s data acquisition system 
* the design flow of the forced draft fan (21,456 scfm), + the design air flow rates 
associated with the atomizing gun (1,800 scfm) and the over-fire air (3,050 scfm). 
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APPENDIX A 

May 10, 2010 STACK GAS FLOW RATE DATA 



Location: Source:
Date: Project No.:

in.
in. 8.5 ft. 3.3 Duct Diameters
in. 9.8 ft. 3.8 Duct Diameters
in. 31.31
ft2 15

2 3 4 5 6 7 8 9 10 11 12
25.0 16.7 12.5 10.0 8.3 7.1 6.3 5.6 5.0 4.5 4.2
75.0 50.0 37.5 30.0 25.0 21.4 18.8 16.7 15.0 13.6 12.5

-- 63.3 62.5 50.0 41.7 35.7 31.3 27.8 25.0 31.8 20.8
-- -- 87.5 70.0 58.3 50.0 43.8 38.9 35.0 22.7 29.2
-- -- -- 90.0 75.0 64.3 56.3 50.0 45.0 40.9 37.5
-- -- -- -- 91.7 78.6 68.8 61.1 55.0 50.0 45.8
-- -- -- -- -- 92.9 81.3 72.2 65.0 59.1 54.2
-- -- -- -- -- -- 93.8 83.3 75.0 68.2 62.5
-- -- -- -- -- -- -- 94.4 85.0 77.3 70.8
-- -- -- -- -- -- -- -- 95.0 86.4 79.2
-- -- -- -- -- -- -- -- -- 95.5 87.5
-- -- -- -- -- -- -- -- -- -- 95.8

0.5 1.0 1.5 2 2.5
50

40
16.7 3.84 7.34

30 50.0 11.50 15.00
63.3 14.56 18.06

-- -- --
20 -- -- --

-- -- --
-- -- --

10 8 or 9 -- -- --
Stack Diameter = 0.30 to 0.61 m (12-24 in.) -- -- --

0 -- -- --
2 3 4 5 6 7 8 9 10 -- -- --

-- -- --

Notes:

3T-R Rev. 01/05/06

EXAMPLE 
RECTANGULAR STACK 

CROSS SECTION 
DIVIDED INTO 12 EQUAL 
AREAS, WITH TRAVERSE 

AT CENTROID

23.00

Distance from ports to nearest disurbanceDistance from far wall to outside of port:

Depth of Duct (Ds):
Width of Duct (Ws):

Cross Sectional Area of Duct (As):

26.50
3.50 Up-stream (A):

Test Personnel     (signature/date) Test Team Leader     (signature/date)

16

M
in

im
um

 N
um

be
r o

f T
ra

ve
rs

e 
Po

in
ts

8

Distance
from

inside wall

12

9

Duct Diameters Downstram from Flow Disturbance* (Distance B)

% of 
Diameter

FutureFuel Chemical Company
05/20/10

*Percent of stack diameter from inside wall to traverse point.

a Higher Number is for 
  Rectangular Stacks or Ducts

LOCATION OF TRAVERSE POINTS 
RECTANGULAR STACKS

4

Nipple length:

3

1

11

Traverse 
point Number
on a Diameter

2

7.83

Number of traverse ports on a diameter

Number of traverse points total:

11

10

6
7

49.00 Equivalent Diameter:

Duct Diameters Upstream from Flow Disturbance* (Distance A

4

12

Boiler 3
2010-0146

Stack Diameter > 0.61 m (24 in

Down-stream (B):

Traverse 
Point

5

5
* Flow Point of Any Type of Disturbance 
     (Bend,Expansion, Contraction, etc.)

1
2
3

Method 1 - Velocity Traverse Data

Distance
from outside

of port

5

Minimum number of traverse points for velocity (nonparticulate traverses).

No. of port:

10

6
7
8
9



FutureFuel Chemical Company
05/20/10

Meter ID: 159308-A
Y(avg): 1.017
ΔH @: 1.844

(Ө)
Meter Volume, ft3

Time
0
5
10
15
20
25
30

(Vm)

Time
0 68 / 68 73 / 73 76 / 76
5 68 / 68 73 / 74 77 / 76
10 70 / 70 74 / 74 77 / 76
15 70 / 70 74 / 75 77 / 77
20 70 / 70 75 / 75 78 / 78
25 72 / 72 75 / 75 78 / 78
30 72 / 72 76 / 76 79 / 79

( Tm)
(Pb)
(ΔH)
(Pm)

(Vmstd)
100 / 140 100 / 148 100 / 154
100 / 106 100 / 100 100 / 100
0 / 0 0 / 0 0 / 0

242.4 / 251.4 224.4 / 233.4 243.6 / 251.7
(Vlc)

(Vwstd)
(BWS)
(MC)

Notes:

Test Personnel     (signature/date) Test Team Leader     (signature/date)
3T-R Rev. 12/28/05

437.241

422.658
426.331
430.004
433.684

399.194
402.802
406.341
410.004
413.879
417.225
421.340

21.530
Meter Temperature (°F), (Inlet/Outlet)
Total Meter Volume

398.900

391.740
395.320

Meter Orifice Pressure (in. WC)

Standard Meter Volume (ft3)
Meter Pressure (in. Hg)

1.800

377.370
381.000
384.580
388.160

Average Meter Temperature (°F)
Barometeric Pressure (in. Hg)

Moisture Content (%)

Impinger 1, (mL) Pre/Post Test
Impinger 2, (mL) Pre/Post Test
Impinger 3, (mL) Pre/Post Test
Impinger 4, (g) Pre/Post Test
Volume Water Collected, (mL)
Standard Water Volume, (ft3)
Moisture Fraction

21.735

55.0
2.589
0.106

Run No.
Start Time
End Time
Sample Time (minutes)

0.1100.116

22.298

74.4
29.68
1.800

22.171
29.81

57.0

29.81

0.108
10.8

30

2.923

29.81

70.0
29.68

30

10.6

Method 4 - Moisture Data

22.205

62.1
2.683

2
11:00 AM
11:30 AM

1
10:15 AM
10:45 AM

Average(s)

3

Boiler 3
2010-0146

77.3
29.68

11:45 AM
12:15 PM

30

11.0

Location:
Date:

Source:
Project No.:

440.920
444.956

22.146

1.800

11.6



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.22 355 1.00 362

2 0.24 356 0.99 362

3 0.28 354 0.97 362

B1 0.45 352 0.91 360

2 0.46 354 0.90 361

3 0.58 356 0.88 361

C1 0.74 355 0.67 359

2 0.76 358 0.68 359

3 0.77 359 0.71 360

D1 0.89 360 0.43 357

Depth of Duct (Ds): 23.00 in. 2 0.90 360 0.44 358

Width of Duct (Ws): 49.00 in. 3 0.86 360 0.52 359

Stack Cross-sectional Area (As): 7.83 ft2 E1 0.97 360 0.27 356

Pitot Tube ID#: P-05 2 0.98 361 0.26 357

Pitot Tube Coefficient (Cp): 0.84 3 0.97 362 0.33 357

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.54 in. WC

Stack Pressure (Ps): 29.64 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.798

0.67

358.4

0.106

8.7

11.9

29.87

28.60

56.3

26,436

15,098

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

Boiler 3

2010-0146

10:22 AM10:18 AM

1

10:13 AM

Source:

Project No.:

Method 2 - Velocity Data

Molecuar Weight (Ms), lb/lb-mole (wet)

FutureFuel Chemical Company

05/20/10

28.60

8.7CO2 Concentration, %

O2 Concentration, % 11.9

29.87

Average ΔP, (in. WC)

0.106

2 3

--

0.106

Distance from port to nearest disturbance

Square Root of ΔP, (in. WC)1/2 0.799 0.797

28.60 --

Molecuar Weight (Md), lb/lb-mole (dry)

VFR at standard conditions (Qs), dscfm 

Average Temperature (Ts), °F 

Moisture (BWS), unitless

Velocity (Vs), ft/sec 

VFR at stack conditions (Qa), acfm 

15,066 --

26,410 --

8.7

0.67

359.3

--

0.66

10:18 AM

357.5

11.9

--

15,130

0.106

29.87 --

56.4

26,462

56.2 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.34 355 1.10 365

2 0.34 356 1.10 365

3 0.40 358 1.05 364

B1 0.44 353 0.92 361

2 0.58 360 0.94 361

3 0.64 361 0.95 362

C1 0.75 360 0.77 360

2 0.79 362 0.78 361

3 0.83 362 0.84 362

D1 0.92 361 0.46 360

Depth of Duct (Ds): 23.00 in. 2 0.94 363 0.53 361

Width of Duct (Ws): 49.00 in. 3 0.88 363 0.62 362

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.10 363 0.30 356

Pitot Tube ID#: P-05 2 1.10 364 0.33 358

Pitot Tube Coefficient (Cp): 0.84 3 1.05 363 0.43 359

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.53 in. WC

Stack Pressure (Ps): 29.64 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.845

0.74

360.7

0.106

8.7

11.9

29.87

28.60

59.7

28,038

15,968

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

10:41 AM 10:46 AM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.845 0.845 --

10:46 AM 10:51 AM

--

Average ΔP, (in. WC) 0.74 0.74 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 360.3 361.1

Moisture (BWS), unitless 0.106 0.106 0.106

CO2 Concentration, % 8.7 8.7

O2 Concentration, % 11.9 11.9

Molecuar Weight (Md), lb/lb-mole (dry) 29.87 29.87 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.60 28.60 --

Velocity (Vs), ft/sec 59.7 59.7 --

VFR at stack conditions (Qa), acfm 28,035 28,040 --

VFR at standard conditions (Qs), dscfm 15,975 15,961 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.34 350 2.00 371

2 0.33 360 1.95 371

3 0.43 362 1.90 371

B1 0.58 366 1.10 369

2 0.68 366 1.10 370

3 0.81 367 1.15 370

C1 0.91 368 0.78 369

2 0.97 369 0.89 369

3 1.00 369 0.97 370

D1 0.93 367 0.50 368

Depth of Duct (Ds): 23.00 in. 2 1.10 368 0.53 369

Width of Duct (Ws): 49.00 in. 3 1.10 369 0.72 369

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.25 369 0.33 367

Pitot Tube ID#: P-05 2 2.00 370 0.37 367

Pitot Tube Coefficient (Cp): 0.84 3 2.00 370 0.42 368

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.63 in. WC

Stack Pressure (Ps): 29.63 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.951

0.97

367.6

0.111

9.9

10.5

30.00

28.71

67.4

31,632

17,830

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

10:59 AM 11:04 AM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.950 0.952 --

11:04 AM 11:09 AM

--

Average ΔP, (in. WC) 0.96 0.98 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 366.0 369.2

Moisture (BWS), unitless 0.108 0.108 0.116

CO2 Concentration, % 9.9 9.9

O2 Concentration, % 10.5 10.5

Molecuar Weight (Md), lb/lb-mole (dry) 30.00 30.00 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.71 28.71 --

Velocity (Vs), ft/sec 67.2 67.5 --

VFR at stack conditions (Qa), acfm 31,559 31,705 --

VFR at standard conditions (Qs), dscfm 17,824 17,837 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.42 356 1.30 380

2 0.44 364 1.30 380

3 0.49 365 1.20 376

B1 0.68 370 1.20 377

2 0.77 376 1.20 379

3 0.90 377 1.10 378

C1 0.99 376 0.98 378

2 1.05 378 1.05 379

3 1.10 376 1.10 379

D1 1.15 377 0.65 377

Depth of Duct (Ds): 23.00 in. 2 1.10 378 0.73 378

Width of Duct (Ws): 49.00 in. 3 1.10 378 0.88 376

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.40 379 0.52 376

Pitot Tube ID#: P-05 2 1.30 379 0.50 377

Pitot Tube Coefficient (Cp): 0.84 3 1.30 379 0.49 377

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.75 in. WC

Stack Pressure (Ps): 29.62 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.959

0.95

375.8

0.111

9.9

10.5

30.00

28.71

68.3

32,060

17,888

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

11:27 AM 11:31 AM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.958 0.960 --

11:31 AM 11:35 AM

--

Average ΔP, (in. WC) 0.95 0.95 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 373.9 377.8

Moisture (BWS), unitless 0.108 0.108 0.116

CO2 Concentration, % 9.9 9.9

O2 Concentration, % 10.5 10.5

Molecuar Weight (Md), lb/lb-mole (dry) 30.00 30.00 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.71 28.71 --

Velocity (Vs), ft/sec 68.1 68.5 --

VFR at stack conditions (Qa), acfm 31,975 32,144 --

VFR at standard conditions (Qs), dscfm 17,883 17,893 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.37 372 1.90 395

2 0.39 379 1.80 395

3 0.44 377 1.80 392

B1 0.62 383 1.80 395

2 0.80 387 1.70 395

3 0.99 386 1.70 394

C1 1.50 390 1.20 393

2 1.55 391 1.50 395

3 1.70 388 1.60 395

D1 1.80 389 0.73 393

Depth of Duct (Ds): 23.00 in. 2 1.70 395 0.85 394

Width of Duct (Ws): 49.00 in. 3 1.80 394 1.20 394

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.90 393 0.45 392

Pitot Tube ID#: P-05 2 1.90 394 0.49 392

Pitot Tube Coefficient (Cp): 0.84 3 1.90 393 0.52 390

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -1.30 in. WC

Stack Pressure (Ps): 29.58 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

1.101

1.29

390.5

0.116

11.0

9.3

30.13

28.72

79.1

37,144

20,148

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

11:46 AM 11:53 AM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 1.098 1.104 --

11:53 AM 11:57 AM

--

Average ΔP, (in. WC) 1.29 1.28 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 387.4 393.6

Moisture (BWS), unitless 0.116 0.116 0.116

CO2 Concentration, % 11.0 11.0

O2 Concentration, % 9.3 9.3

Molecuar Weight (Md), lb/lb-mole (dry) 30.13 30.13 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.72 28.72 --

Velocity (Vs), ft/sec 78.7 79.5 --

VFR at stack conditions (Qa), acfm 36,974 37,314 --

VFR at standard conditions (Qs), dscfm 20,129 20,167 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.39 387 2.00 400

2 0.48 388 2.00 400

3 0.64 384 2.10 400

B1 0.60 389 1.80 399

2 0.73 395 2.00 400

3 1.10 397 2.10 400

C1 1.40 397 1.30 398

2 1.60 398 1.45 399

3 1.90 397 1.90 400

D1 1.90 399 0.71 397

Depth of Duct (Ds): 23.00 in. 2 1.90 399 0.78 397

Width of Duct (Ws): 49.00 in. 3 2.20 399 0.90 397

Stack Cross-sectional Area (As): 7.83 ft2 E1 2.00 398 0.43 395

Pitot Tube ID#: P-05 2 2.00 400 0.42 396

Pitot Tube Coefficient (Cp): 0.84 3 2.20 400 0.47 393

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.90 in. WC

Stack Pressure (Ps): 29.61 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

1.135

1.38

396.6

0.116

11.0

9.3

30.13

28.72

81.8

38,402

20,703

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

12:05 PM 12:08 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 1.145 1.125 --

12:08 PM 12:12 PM

--

Average ΔP, (in. WC) 1.40 1.36 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 395.1 398.1

Moisture (BWS), unitless 0.116 0.116 0.116

CO2 Concentration, % 11.0 11.0

O2 Concentration, % 9.3 9.3

Molecuar Weight (Md), lb/lb-mole (dry) 30.13 30.13 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.72 28.72 --

Velocity (Vs), ft/sec 82.4 81.1 --

VFR at stack conditions (Qa), acfm 38,712 38,091 --

VFR at standard conditions (Qs), dscfm 20,906 20,500 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.44 387 1.95 401

2 0.48 390 1.85 401

3 0.51 392 1.80 401

B1 0.71 393 1.60 397

2 0.85 396 1.75 399

3 1.10 398 1.70 400

C1 1.30 397 1.30 397

2 1.30 398 1.40 398

3 1.50 399 1.50 399

D1 1.65 394 0.74 397

Depth of Duct (Ds): 23.00 in. 2 1.70 398 0.83 398

Width of Duct (Ws): 49.00 in. 3 1.70 399 1.10 399

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.90 399 0.44 396

Pitot Tube ID#: P-05 2 1.95 400 0.47 396

Pitot Tube Coefficient (Cp): 0.84 3 1.80 401 0.52 396

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.93 in. WC

Stack Pressure (Ps): 29.61 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

1.094

1.26

397.2

0.116

11.0

9.3

30.13

28.72

78.9

37,043

19,955

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

12:25 PM 12:29 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 1.093 1.095 --

12:29 PM 12:32 PM

--

Average ΔP, (in. WC) 1.26 1.26 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 396.1 398.3

Moisture (BWS), unitless 0.116 0.116 0.116

CO2 Concentration, % 11.0 11.0

O2 Concentration, % 9.3 9.3

Molecuar Weight (Md), lb/lb-mole (dry) 30.13 30.13 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.72 28.72 --

Velocity (Vs), ft/sec 78.8 79.0 --

VFR at stack conditions (Qa), acfm 36,984 37,102 --

VFR at standard conditions (Qs), dscfm 19,950 19,960 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.42 376 1.60 397

2 0.48 386 1.50 397

3 0.57 385 1.50 397

B1 0.69 390 1.50 395

2 0.81 393 1.40 396

3 1.05 392 1.40 396

C1 1.20 394 1.40 395

2 1.30 395 1.20 395

3 1.45 393 1.40 396

D1 1.60 395 0.75 394

Depth of Duct (Ds): 23.00 in. 2 1.50 396 0.90 395

Width of Duct (Ws): 49.00 in. 3 1.45 397 1.00 393

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.50 397 0.47 393

Pitot Tube ID#: P-05 2 1.45 397 0.44 393

Pitot Tube Coefficient (Cp): 0.84 3 1.45 395 0.67 391

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.65 in. WC

Stack Pressure (Ps): 29.63 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

1.046

1.14

393.5

0.111

9.9

10.5

30.00

28.71

75.2

35,316

19,302

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

12:36 PM 12:41 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 1.041 1.050 --

12:41 PM 12:45 PM

--

Average ΔP, (in. WC) 1.13 1.14 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 392.1 394.9

Moisture (BWS), unitless 0.108 0.108 0.116

CO2 Concentration, % 9.9 9.9

O2 Concentration, % 10.5 10.5

Molecuar Weight (Md), lb/lb-mole (dry) 30.00 30.00 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.71 28.71 --

Velocity (Vs), ft/sec 74.8 75.6 --

VFR at stack conditions (Qa), acfm 35,139 35,494 --

VFR at standard conditions (Qs), dscfm 19,237 19,368 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.38 375 1.55 391

2 0.42 373 1.40 391

3 0.51 378 1.40 391

B1 0.74 386 1.40 387

2 0.74 387 1.35 388

3 0.81 388 1.30 387

C1 1.15 389 1.10 386

2 1.20 389 1.20 387

3 1.15 389 1.20 388

D1 1.40 388 0.77 386

Depth of Duct (Ds): 23.00 in. 2 1.40 388 0.81 387

Width of Duct (Ws): 49.00 in. 3 1.30 390 1.00 388

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.55 390 0.42 384

Pitot Tube ID#: P-05 2 1.50 389 0.41 385

Pitot Tube Coefficient (Cp): 0.84 3 1.35 389 0.43 385

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.91 in. WC

Stack Pressure (Ps): 29.61 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

1.001

1.04

386.6

0.111

9.9

10.5

30.00

28.71

71.7

33,692

18,551

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

1:06 PM 1:10 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.999 1.004 --

1:10 PM 1:14 PM

--

Average ΔP, (in. WC) 1.04 1.05 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 385.9 387.4

Moisture (BWS), unitless 0.108 0.108 0.116

CO2 Concentration, % 9.9 9.9

O2 Concentration, % 10.5 10.5

Molecuar Weight (Md), lb/lb-mole (dry) 30.00 30.00 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.71 28.71 --

Velocity (Vs), ft/sec 71.5 72.0 --

VFR at stack conditions (Qa), acfm 33,586 33,797 --

VFR at standard conditions (Qs), dscfm 18,510 18,593 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.32 380 1.30 387

2 0.31 378 1.20 386

3 0.55 377 1.20 385

B1 0.63 376 1.00 381

2 0.69 382 1.05 387

3 0.70 382 1.05 382

C1 0.72 383 0.83 382

2 0.86 381 0.88 382

3 1.05 378 0.95 382

D1 1.20 383 0.49 379

Depth of Duct (Ds): 23.00 in. 2 1.20 385 0.60 379

Width of Duct (Ws): 49.00 in. 3 1.20 379 0.68 375

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.30 386 0.33 377

Pitot Tube ID#: P-05 2 1.30 386 0.33 377

Pitot Tube Coefficient (Cp): 0.84 3 1.30 387 0.42 376

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.55 in. WC

Stack Pressure (Ps): 29.64 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.904

0.85

381.3

0.110

8.7

11.9

29.87

28.60

64.7

30,382

16,878

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

1:17 PM 1:23 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.922 0.887 --

1:23 PM 1:27 PM

--

Average ΔP, (in. WC) 0.89 0.82 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 381.5 381.1

Moisture (BWS), unitless 0.106 0.106 0.116

CO2 Concentration, % 8.7 8.7

O2 Concentration, % 11.9 11.9

Molecuar Weight (Md), lb/lb-mole (dry) 29.87 29.87 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.60 28.60 --

Velocity (Vs), ft/sec 66.0 63.4 --

VFR at stack conditions (Qa), acfm 30,981 29,782 --

VFR at standard conditions (Qs), dscfm 17,207 16,549 --



Location: 

Date:

Run No.

Start Time

Stop Time

Traverse
Point

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

Δ P
(in. WC)

Ts 
(°F)

A1 0.25 362 1.05 374

2 0.29 360 1.05 375

3 0.35 363 0.97 371

B1 0.42 365 0.90 372

2 0.46 370 0.88 373

3 0.58 368 0.84 371

C1 0.72 371 0.70 373

2 0.75 373 0.72 371

3 0.82 369 0.73 372

D1 0.90 370 0.47 368

Depth of Duct (Ds): 23.00 in. 2 0.91 372 0.46 370

Width of Duct (Ws): 49.00 in. 3 0.87 361 0.64 366

Stack Cross-sectional Area (As): 7.83 ft2 E1 1.00 370 0.28 365

Pitot Tube ID#: P-05 2 1.00 374 0.30 265

Pitot Tube Coefficient (Cp): 0.84 3 0.98 373 0.40 362

Barometric Pressure (Pb): 29.68 in. Hg

Static Pressure(Pg): -0.70 in. WC

Stack Pressure (Ps): 29.63 in. Hg

Upstream (A): 8.5 ft.

Duct Diameters: 3.3

Downstream (B): 9.8 ft.

Duct Diameters: 3.8

Average

0.814

0.69

365.6

0.110

8.7

11.9

29.87

28.60

57.7

27,085

15,327

Test Personnel     (signature/date)
3T-R Rev. 01/05/06

1:32 PM 1:36 PM

FutureFuel Chemical Company Source: Boiler 3

05/20/10 Project No.: 2010-0146

Method 2 - Velocity Data

1 2 3

Square Root of ΔP, (in. WC)1/2 0.811 0.817 --

1:36 PM 1:40 PM

--

Average ΔP, (in. WC) 0.69 0.69 --

Distance from port to nearest disturbance

Average Temperature (Ts), °F 368.1 363.2

Moisture (BWS), unitless 0.106 0.106 0.116

CO2 Concentration, % 8.7 8.7

O2 Concentration, % 11.9 11.9

Molecuar Weight (Md), lb/lb-mole (dry) 29.87 29.87 --

Molecuar Weight (Ms), lb/lb-mole (wet) 28.60 28.60 --

Velocity (Vs), ft/sec 57.6 57.8 --

VFR at stack conditions (Qa), acfm 27,029 27,142 --

VFR at standard conditions (Qs), dscfm 15,250 15,404 --
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Appendix B 

ATT. E-3 

May 10, 2010 COMBUSTION AIR FLOW PROCESS DATA 
       

NOMINAL 
BOILER 

LOAD (lb-
steam/hr) 

FDF 
VALVE  

(% 
Open) 

FORCED DRAFT 
FAN (FDF) DESIGN 

FLOW RATE  
(scfm) 

FORCED DRAFT 
FAN 

COMBUSTION 
AIR FLOW RATE 

(scfm) 

OVER-FIRE 
COMBUSTION 

AIR FLOW RATE 
(scfm) 

ATOMIZING 
AIR FLOW 

RATE  
(scfm) 

TOTAL 
COMBUSTION 

AIR FLOW 
RATE (scfm) 

25K 31.24 21,456 6,702 3,050 1,800 11,552
30K 35.59 21,456 7,635 3,050 1,800 12,485
35K 42.23 21,456 9,061 3,050 1,800 13,911
40K 49.22 21,456 10,560 3,050 1,800 15,410
45K 56.37 21,456 12,094 3,050 1,800 16,944
50K 61.52 21,456 13,200 3,050 1,800 18,050
45K 54.95 21,456 11,789 3,050 1,800 16,639
40K 49.79 21,456 10,682 3,050 1,800 15,532
35K 41.85 21,456 8,980 3,050 1,800 13,830
30K 37.64 21,456 8,076 3,050 1,800 12,926
25K 30.83 21,456 6,615 3,050 1,800 11,465
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1.0 Introduction

Alliance Source Testing (AST) was retained by FutureFuel Chemical Company (FFCC) to conduct performance

specification (PS) testing at the Batesville, Arkansas facility. FFCC operates a total hydrocarbon (THC) and oxygen

(O2) continuous emissions monitoring system (CEMS) as required by §63.1209(a). PS testing consisted of

measuring the concentrations of THC and O2 in the No. 3 Boiler exhaust to determine the relative accuracy of the

CEMS.

1.1 Source/Control System Descriptions

FFCC operates three (3) coal-fired boilers at the facility. The boilers are balanced draft, coal-fired steam generation

units that have been fitted with atomizing nozzles to facilitate burning of liquid chemical wastes. Each boiler system

is designed as a 70 million Btu/hr unit and is equipped with its own electrostatic precipitator (EAP) to control

particulate emissions. The three (3) boilers share a common primary fuel conveying system, a common ash

handling system and a common 200 foot stack. The boilers are independently controlled by a Distributed Control

System (DCS). All interactions from the operator to the burners are made through this computer system.

These units are hazardous waste solid fuel boilers and subject to the Phase II requirements of NESHAP EEE. Spent

solvent from a 2,000 gallon liquid process tank is routed to either the coal-fired boiler auxiliary waste chemical

burners or to the burner of the chemical waste destructor. Emissions from tank venting are collected and routed to

the coal-fired boilers.

1.2 Continuous Emissions Monitor Description

The relative accuracy test audit (RATA) was conducted on the following CEMS:

Parameter Make Model Range

O2 Rosemount 755R 0-25 %

VOC Rosemount 400A 0-100 ppm

1.3 Project Team

Testing was conducted by Mr. Ryan O’Dea (Team Leader) and Mr. Aaron Pate. Mr. O’Dea also served as AST’s

Project Manager while Ms. Leslie Brumleve was the Report Coordinator. Mr. Thomas Floyd of FFCC served as

AST’s facility contact and coordinated the testing with facility operations. Mr. Alan Breshears and Ms. Larissa

Brown of ADEQ were present to observe onsite testing.

1.4 Protocol/Method Deviations

There were no deviations from U.S. EPA Reference Testing Methods or the Test Protocol submitted to ADEQ

during the onsite testing.
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2.0 Summary of Results

AST conducted PS testing at the FFCC facility located in Batesville, Arkansas. Testing was conducted on April 14,

2010 to determine the relative accuracy of the CEMS serving to monitor emissions from the No. 3 Boiler. Table 2-1

provides a summary of the testing results with comparisons to the required performance criteria. Any difference

between the summary results listed in the following table and the detailed results contained in the appendices is due

to rounding for presentation.

Table 2-1
Summary of Testing Results

Performance Test Data Relative Accuracy

Test Parameter Reference
Method

Data

CEMS
Data

Performance
Required

(%)

Performance
Demonstrated

(%)

Oxygen (O2), % dry 10.76 10.64 ± 1 0.1 1

Total Hydrocarbons (THC), ppmvd @ 7% O2 0.50 0.27 ≤ 10 3.0 2

1 An acceptable RA is ±1% of the average difference.

2 Calculated using an applicable source standard of 10 ppmvd @ 7 % O2.
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3.0 Testing Methodology

The testing program was conducted in accordance with the U.S. EPA Reference Methods listed in Table 3-1.

Method descriptions are provided below while quality assurance/quality control data is provided in Appendix C.

Table 3-1

Source Testing Methodology

Parameter
U. S. EPA Reference

Test Method Notes/Remarks

Oxygen/Carbon Dioxide (O2/CO2) 3A Instrumental Analysis

Moisture Content (BWS) 4 Volumetric / Gravimetric Analysis

Total Hydrocarbon (THC) 25A Instrumental Analysis

3.1 U.S. EPA Reference Test Method 3A – Oxygen/Carbon Dioxide

The oxygen and carbon dioxide concentrations were determined in accordance with U.S. EPA Reference Test

Method 3A. Data was collected online and reported in one-minute averages. The sampling system consisted of an

in-stack filter, heated stainless steel probe, heated Teflon sample line(s), gas conditioning system and California

Analytical Model 300P O2/CO2/CO analyzer. The gas conditioning system was a non-contact condenser to remove

moisture from the source gas. The quality control measures are described in Section 3.4.

3.2 U.S. EPA Reference Test Method 4 – Moisture Content

The stack gas moisture content was determined in accordance with U.S. EPA Reference Test Method 4. The gas

conditioning train consisted of a series of chilled impingers. Each impinger was pre and post-measured to determine

the amount of moisture condensed during each test run.

3.3 U.S. EPA Reference Test Method 25A – Non Methane Volatile Organic Compounds

The concentration of volatile organic compounds was determined in accordance with U.S. EPA Reference Test

Method 25A. Data was collected online and reported in one-minute averages. The sampling system consisted of a

stainless steel probe, heated Teflon sample line(s) and CAI Model 300HFID THC analyzer. The quality control

measures are described in Section 3.5.

3.4 Quality Assurance/Quality Control – Method 3A

EPA Protocol 1 Calibration Gases – Cylinder calibration gases were supplied by NexAir which meet EPA Protocol

1 (+/- 2%) standards.

Calibration/Bias/Drift – Each instrument was calibrated as needed, and a three (3) point calibration error test was

conducted in direct calibration mode with zero nitrogen, mid-level and high level (span) gases prior to initiating

testing each day. Pretest Bias checks were performed prior to initiating testing by introducing zero and mid-level

gases through the sampling system. Posttest Bias and Drift checks were performed after each test run by introducing

zero and mid-level gases through the sampling system.
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A calibration gas dilution system field check was conducted in accordance with EPA Method 205 by diluting a high

concentration Protocol 1 gas with Zero Nitrogen to 50%, 30%, and 10% of the cylinder gas concentration. The three

(3) ranges of diluted calibration gases were sent directly to the analyzer, and the analyzer response recorded in an

electronic field data sheet. The analyzer response must agree within 2% of the actual diluted gas concentration. A

second Protocol 1 calibration gas, with a cylinder concentration within 10% of one of the gas divider settings

described above, was introduced directly to the analyzer, and the analyzer response recorded in an electronic field

data sheet. The cylinder concentration and the analyzer response must agree within 2%. These steps were repeated

three (3) times.

Stratification Check – A stratification check was conducted on the source gas before initiating testing. The pollutant

concentrations were measured at three traverse points (16.7, 50.0 and 83.3 percent of the measured line). Each

traverse point was sampled for a minimum of twice the system response time. If the pollutant concentration at each

traverse point did not differ more than 5% or 0.5 ppm (whichever was less restrictive) of the average pollutant

concentration, single point sampling was conducted during the testing. If the pollutant concentration did not meet

these specifications but differed less than 10% or 1.0 ppm from the average concentration, then three (3) point

sampling was conducted (stacks less than 7.8 feet in diameter - 16.7, 50.0 and 83.3 percent of the measurement line;

stacks greater than 7.8 feet in diameter – 0.4, 1.0, and 2.0 meters from the stack wall). If the pollutant concentration

differed by more than 10% or 1.0 ppm from the average concentration, then sampling was conducted at a minimum

of twelve (12) traverse points.

Data Collection – PM Plus Data Acquisition System (Dutech Analog Signal Modules) with battery backup was used

to record the instrument response (analog 0-10 volt signal) in one (1) minute averages. The data was continuously

stored as a *.CSV file in Excel format on the hard drive of a desktop computer. At the completion of the emission

testing the data will also be saved to disk.

3.5 Quality Assurance/Quality Control – U. S. EPA Reference Method 25A

EPA Protocol 1 Calibration Gases – Cylinder calibration gases were supplied by NexAir which meet EPA Protocol

1 (+/- 2%) standards

A calibration gas dilution system field check was conducted in accordance with EPA Method 205 by diluting a high

concentration Protocol 1 gas with Zero Nitrogen to 50%, 30%, and 10% of the cylinder gas concentration. The three

(3) ranges of diluted calibration gases were sent directly to the analyzer, and the analyzer response was recorded in

an electronic field data sheet. The analyzer response agreed within 2% of the actual diluted gas concentration. A

second Protocol 1 calibration gas, with a cylinder concentration within 10% of one of the gas divider settings

described above, was introduced directly to the analyzer, and the analyzer response was recorded in an electronic

field data sheet. The cylinder concentration and the analyzer response agreed within 2%. These steps were repeated

three (3) times. Copies of the Method 205 data can be found in the Quality Assurance/Quality Control Appendix.

Instrument Calibration and Response Time - Zero gas was introduced through the sampling system to the analyzer.

After adjusting the analyzer to the Zero gas concentration and once the analyzer reading was stable, the analyzer

value was recorded. This process was repeated for the High Level gas and the time required for the analyzer reading

to reach 95 percent of the gas concentration was recorded to determine the response time. Next, Mid and Low Level
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gases were introduced through the sampling system to the analyzer, and the response recorded when it was stable.

All values must be within +/- 5 percent of the calibration gas concentration.

Post Test Drift Checks – Mid Level gas was introduced through the sampling system. After the analyzer response

was stable, the value was recorded. Next, Zero gas was introduced through the sampling system, and the analyzer

value recorded once it reached a stable response. The Analyzer Drift must be less than 3.0 percent of the Calibration

Span.

Methane Cutter Validation – After the system was calibrated with propane gas in THC mode, the analyzer was

placed in CH4 mode and ethane gas was introduced through the sample port. Thirty (30) seconds of data was

recorded and averaged. With the analyzer back in THC mode, ethane gas was introduced through the sample port,

and thirty (30) seconds of data was recorded and averaged. The ethane penetration fraction (EPF) was less then

0.02. Next, methane gas was introduced through the sample port, and the steps previously described for ethane gas

were repeated. The methane penetration fraction (MPF) was greater than 0.95.

Data Collection – PM Plus Data Acquisition System (Dutech Analog Signal Modules) with battery backup was used

to record the instrument response (analog 0-10 volt signal) in one (1) minute averages. The data was continuously

stored as a *.CSV file in Excel format on the hard drive of a desktop computer. At the completion of the emission

testing the data was also saved to disk.
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/2/2010 8:00 19.5 2957 31.567 1057 51.9 -0.3 463.7 20.4 0.4 11.7 82.1 34951
6/2/2010 8:01 17.9 3004 31.467 1061 53.1 -0.3 463.7 21.4 0.4 11.7 46.2 34931
6/2/2010 8:02 7.3 3385 31.498 1060 51.9 -0.3 463.7 19.0 0.4 11.7 66.9 34154
6/2/2010 8:03 20.9 3028 32.600 1053 53.2 -0.3 463.7 19.2 0.4 11.7 133.5 35198
6/2/2010 8:04 17.3 3156 32.597 1060 52.9 -0.3 463.6 21.2 0.4 11.7 45.3 34984
6/2/2010 8:05 16.6 3180 32.593 1061 51.8 -0.3 463.6 19.4 0.4 11.7 61.5 34651
6/2/2010 8:06 16.2 3194 32.589 1060 52.0 -0.3 463.6 20.5 0.4 11.7 56.0 34661
6/2/2010 8:07 12.3 3332 32.586 1059 52.2 -0.3 463.6 21.0 0.4 11.7 48.5 34670
6/2/2010 8:08 10.3 3404 32.582 1054 52.4 -0.3 463.6 20.1 0.4 11.7 78.4 34685
6/2/2010 8:09 15.1 3234 32.578 1048 52.7 -0.3 463.6 19.8 0.4 11.7 77.5 34701
6/2/2010 8:10 15.4 3221 32.575 1049 52.9 -0.3 463.6 19.0 0.4 11.7 54.5 34716
6/2/2010 8:11 15.6 3212 32.571 1050 53.1 -0.3 463.6 20.8 0.4 11.7 57.2 34731
6/2/2010 8:12 15.9 3202 32.567 1055 53.1 -0.3 463.6 20.2 0.4 11.7 47.6 34746
6/2/2010 8:13 14.3 3262 32.564 1058 52.0 -0.3 463.6 20.4 0.4 11.7 54.8 34761
6/2/2010 8:14 15.0 3240 32.560 1060 52.6 -0.3 463.5 19.7 0.4 11.7 51.9 34776
6/2/2010 8:15 23.0 2950 32.556 1061 53.1 -0.3 463.5 20.7 0.4 11.7 49.3 34791
6/2/2010 8:16 16.2 3189 32.553 1066 53.7 -0.3 463.5 19.4 0.4 11.7 45.2 34807
6/2/2010 8:17 12.7 3325 32.646 1063 52.7 -0.3 463.5 19.8 0.4 11.7 71.8 34581
6/2/2010 8:18 15.1 3255 32.749 1060 53.1 -0.3 463.5 19.1 0.4 11.7 57.1 35002
6/2/2010 8:19 14.8 3276 32.852 1061 53.2 -0.3 463.5 19.3 0.4 11.7 53.9 34968
6/2/2010 8:20 20.6 3084 32.955 1063 53.1 -0.3 463.5 20.6 0.4 11.7 52.1 34934
6/2/2010 8:21 18.7 3162 33.058 1066 52.9 -0.3 463.5 18.7 0.4 11.7 50.7 34900
6/2/2010 8:22 16.7 3245 33.160 1065 52.8 -0.3 463.5 20.4 0.4 11.8 50.7 34866
6/2/2010 8:23 15.5 3301 33.263 1061 52.7 -0.3 463.4 19.6 0.4 11.8 67.9 34832
6/2/2010 8:24 15.5 3315 33.366 1060 52.5 -0.3 463.4 19.9 0.4 11.8 49.4 34799
6/2/2010 8:25 14.4 3363 33.469 1060 51.8 -0.3 463.4 21.6 0.4 11.8 47.6 34765
6/2/2010 8:26 13.4 3413 33.571 1056 52.7 -0.3 463.4 19.0 0.4 11.8 52.6 34731
6/2/2010 8:27 19.7 3163 33.355 1058 54.1 -0.3 463.4 19.5 0.4 11.8 50.7 35519
6/2/2010 8:28 17.7 3183 32.910 1065 53.0 -0.3 463.4 19.9 0.4 11.8 45.5 35071
6/2/2010 8:29 15.8 3203 32.465 1065 51.9 -0.3 463.4 19.5 0.4 11.8 51.2 34624

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 8:30 13.7 3234 32.071 1059 51.0 -0.3 463.4 21.0 0.4 11.8 61.8 34868
6/2/2010 8:31 17.2 3129 32.243 1056 51.2 -0.3 463.4 18.1 0.4 11.8 54.5 35208
6/2/2010 8:32 17.0 3156 32.416 1057 51.4 -0.3 463.4 19.0 0.4 11.8 55.8 34890
6/2/2010 8:33 16.9 3184 32.588 1058 51.7 -0.3 463.3 20.2 0.4 11.8 61.1 34720
6/2/2010 8:34 16.7 3211 32.761 1059 51.9 -0.3 463.3 20.9 0.4 11.8 54.6 34760
6/2/2010 8:35 16.5 3236 32.933 1060 52.1 -0.3 463.3 21.6 0.4 11.8 59.5 34799
6/2/2010 8:36 16.4 3261 33.106 1061 52.3 -0.3 463.3 20.0 0.4 11.8 51.6 34838
6/2/2010 8:37 16.2 3286 33.278 1062 52.6 -0.3 463.3 21.2 0.4 11.8 53.8 34802
6/2/2010 8:38 10.5 3507 33.451 1059 52.8 -0.3 463.3 21.2 0.4 11.8 63.4 34661
6/2/2010 8:39 23.8 3045 33.543 1054 53.2 -0.3 463.3 20.1 0.4 11.8 116.7 35702
6/2/2010 8:40 17.9 3241 33.422 1065 53.1 -0.3 463.3 20.3 0.4 11.8 50.6 35279
6/2/2010 8:41 13.9 3377 33.386 1065 53.0 -0.3 463.3 20.4 0.4 11.8 65.5 34776
6/2/2010 8:42 10.4 3498 33.350 1059 53.0 -0.3 463.3 20.9 0.4 11.8 74.9 34557
6/2/2010 8:43 15.1 3329 33.314 1054 52.9 -0.3 463.2 18.3 0.4 11.9 78.5 34829
6/2/2010 8:44 15.4 3329 33.350 1056 52.8 -0.3 463.2 20.4 0.4 11.9 52.9 35264
6/2/2010 8:45 15.6 3328 33.437 1058 52.7 -0.3 463.2 21.0 0.4 11.9 51.7 35144
6/2/2010 8:46 21.0 3152 33.523 1057 52.6 -0.3 463.2 20.3 0.3 12.0 65.2 34914
6/2/2010 8:47 18.9 3242 33.610 1063 52.0 -0.3 463.2 21.8 0.3 12.0 49.8 34888
6/2/2010 8:48 14.4 3413 33.696 1065 52.3 -0.3 463.2 18.8 0.3 12.0 44.5 34863
6/2/2010 8:49 11.8 3519 33.783 1061 52.7 -0.3 463.2 21.5 0.3 12.1 54.7 34837
6/2/2010 8:50 14.0 3454 33.870 1059 53.0 -0.3 463.2 20.5 0.3 12.1 68.5 34836
6/2/2010 8:51 15.7 3405 33.956 1062 53.8 -0.3 463.2 19.3 0.3 12.1 47.5 35061
6/2/2010 8:52 15.7 3419 34.043 1062 54.6 -0.3 463.1 20.6 0.3 12.2 48.2 34844
6/2/2010 8:53 15.6 3432 34.130 1060 52.6 -0.3 463.1 19.3 0.3 12.2 60.7 34670
6/2/2010 8:54 15.5 3447 34.216 1060 53.1 -0.3 463.1 20.9 0.3 12.2 49.0 34969
6/2/2010 8:55 24.1 3151 34.303 1062 53.3 -0.3 463.1 20.6 0.3 12.3 47.7 35269
6/2/2010 8:56 17.4 3355 33.950 1071 54.6 -0.3 463.1 20.2 0.3 12.3 41.0 35249
6/2/2010 8:57 15.1 3933 33.558 1068 53.1 -0.3 463.1 20.1 0.6 17.8 24.5 34782
6/2/2010 8:58 7.4 3646 33.165 1061 51.6 -0.3 463.1 20.7 0.2 12.7 71.7 34314
6/2/2010 8:59 15.0 3322 32.772 1054 51.6 -0.3 463.1 18.8 0.2 12.6 80.5 34477
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 9:00 19.1 3160 32.721 1056 52.6 -0.3 463.1 21.7 0.2 12.5 52.8 34849
6/2/2010 9:01 17.3 3227 32.784 1066 53.6 -0.3 463.1 20.7 0.2 12.4 46.9 35184
6/2/2010 9:02 16.1 3267 32.847 1068 51.9 -0.3 463.0 18.3 0.2 12.3 58.5 35105
6/2/2010 9:03 16.0 3273 32.909 1068 52.1 -0.3 463.0 21.2 0.2 12.2 55.5 35025
6/2/2010 9:04 15.9 3280 32.972 1068 52.2 -0.3 463.0 18.6 0.2 12.1 56.6 34945
6/2/2010 9:05 15.8 3287 33.035 1067 52.4 -0.3 463.0 19.9 0.2 12.1 50.3 34866
6/2/2010 9:06 20.7 3116 33.097 1070 54.0 -0.3 463.0 19.6 0.2 12.0 50.4 35382
6/2/2010 9:07 16.4 3267 33.116 1071 53.8 -0.3 463.0 20.4 0.2 11.9 57.0 34671
6/2/2010 9:08 16.4 3267 33.103 1067 53.6 -0.3 463.0 20.1 0.2 11.9 59.3 34541
6/2/2010 9:09 16.3 3268 33.090 1064 53.4 -0.3 463.0 20.7 0.2 11.9 54.5 34605
6/2/2010 9:10 16.2 3268 33.077 1064 53.2 -0.3 463.0 19.5 0.2 11.9 51.5 34669
6/2/2010 9:11 16.2 3269 33.065 1064 53.0 -0.3 462.9 20.5 0.2 11.9 55.3 34733
6/2/2010 9:12 16.1 3270 33.052 1066 52.8 -0.3 462.9 19.5 0.2 11.9 54.3 34797
6/2/2010 9:13 16.1 3270 33.039 1067 52.6 -0.3 462.9 20.8 0.2 11.9 52.4 34861
6/2/2010 9:14 16.0 3271 33.026 1069 52.4 -0.3 462.9 18.4 0.2 11.9 52.8 34939
6/2/2010 9:15 16.0 3271 33.013 1070 54.6 -0.3 462.9 19.5 0.2 11.9 49.7 35107
6/2/2010 9:16 15.9 3272 33.000 1069 52.4 -0.3 462.9 19.5 0.2 11.9 56.7 35059
6/2/2010 9:17 15.9 3273 32.987 1068 52.2 -0.3 462.9 21.5 0.2 11.9 55.8 35011
6/2/2010 9:18 15.8 3273 32.974 1065 52.1 -0.3 462.9 20.6 0.2 11.9 54.8 34964
6/2/2010 9:19 15.8 3274 32.962 1066 51.3 -0.3 462.9 19.0 0.2 11.9 54.1 34916
6/2/2010 9:20 15.7 3274 32.949 1066 52.5 -0.3 462.9 19.1 0.2 11.9 47.8 34868
6/2/2010 9:21 15.7 3275 32.936 1065 51.0 -0.3 462.8 19.9 0.2 11.9 58.0 34820
6/2/2010 9:22 9.7 3486 32.923 1062 52.1 -0.3 462.8 20.6 0.2 11.9 58.6 34772
6/2/2010 9:23 19.0 3153 32.910 1055 51.5 -0.3 462.8 19.6 0.2 11.9 83.3 34764
6/2/2010 9:24 17.8 3194 32.897 1062 52.3 -0.3 462.8 19.7 0.2 11.9 45.7 34877
6/2/2010 9:25 16.7 3234 32.884 1066 52.6 -0.3 462.8 22.2 0.2 11.9 53.3 34916
6/2/2010 9:26 15.9 3257 32.872 1066 52.1 -0.3 462.8 19.0 0.2 11.9 58.4 34902
6/2/2010 9:27 15.9 3257 32.859 1065 52.1 -0.3 462.8 16.9 0.2 11.9 55.9 34887
6/2/2010 9:28 15.8 3257 32.846 1064 52.1 -0.3 462.8 18.1 0.2 11.9 55.6 34873
6/2/2010 9:29 15.8 3258 32.833 1063 52.1 -0.3 462.8 20.6 0.2 11.9 52.0 34859
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
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Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
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O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 9:30 15.7 3258 32.820 1062 52.2 -0.3 462.7 21.0 0.2 11.9 52.9 34845
6/2/2010 9:31 15.7 3258 32.807 1062 52.3 -0.3 462.7 20.3 0.2 11.9 50.1 34831
6/2/2010 9:32 15.6 3258 32.794 1061 52.5 -0.3 462.7 20.1 0.2 11.9 49.7 34817
6/2/2010 9:33 15.6 3259 32.781 1061 52.7 -0.3 462.7 20.8 0.3 11.9 47.8 34803
6/2/2010 9:34 15.5 3260 32.769 1061 52.9 -0.3 462.7 21.1 0.3 11.9 49.2 34789
6/2/2010 9:35 9.4 3477 32.756 1061 53.0 -0.3 462.7 22.2 0.3 11.9 53.8 34775
6/2/2010 9:36 18.0 3177 32.801 1056 53.1 -0.3 462.7 20.9 0.3 11.9 73.2 35100
6/2/2010 9:37 17.5 3200 32.866 1058 53.1 -0.3 462.7 19.4 0.3 11.9 58.3 34672
6/2/2010 9:38 12.3 3392 32.932 1056 53.2 -0.3 462.7 20.2 0.3 11.9 58.1 34244
6/2/2010 9:39 24.5 2961 32.931 1054 53.2 -0.3 462.7 21.5 0.3 11.9 60.7 35355
6/2/2010 9:40 19.6 3131 32.909 1065 53.2 -0.3 462.6 18.4 0.3 11.9 44.0 35067
6/2/2010 9:41 16.0 3257 32.887 1063 53.1 -0.3 462.6 22.3 0.3 11.9 80.2 34638
6/2/2010 9:42 16.0 3256 32.865 1057 51.9 -0.3 462.6 19.9 0.3 11.9 83.2 34505
6/2/2010 9:43 16.0 3254 32.842 1057 52.2 -0.3 462.6 20.5 0.3 11.9 53.2 34581
6/2/2010 9:44 16.0 3252 32.820 1058 52.4 -0.3 462.6 19.1 0.3 11.9 54.6 34657
6/2/2010 9:45 15.9 3250 32.798 1056 52.7 -0.3 462.6 20.5 0.3 11.9 76.7 34734
6/2/2010 9:46 15.9 3248 32.776 1055 52.9 -0.3 462.6 20.2 0.3 12.0 66.9 34810
6/2/2010 9:47 15.9 3246 32.754 1057 53.2 -0.3 462.6 21.3 0.3 12.0 52.1 34816
6/2/2010 9:48 15.9 3244 32.731 1056 52.7 -0.3 462.6 21.7 0.3 12.0 63.2 34799
6/2/2010 9:49 15.9 3242 32.709 1054 51.7 -0.3 462.6 20.6 0.3 12.0 57.8 34781
6/2/2010 9:50 15.9 3240 32.687 1055 50.6 -0.3 462.5 18.5 0.3 12.0 55.3 34764
6/2/2010 9:51 15.9 3239 32.665 1058 51.5 -0.3 462.5 20.6 0.3 12.0 54.7 34747
6/2/2010 9:52 15.9 3237 32.643 1060 51.8 -0.3 462.5 20.0 0.3 12.0 55.9 34729
6/2/2010 9:53 15.8 3234 32.620 1059 52.2 -0.3 462.5 18.9 0.3 12.0 61.9 34712
6/2/2010 9:54 15.8 3227 32.598 1058 52.6 -0.3 462.5 20.1 0.3 12.0 59.0 34695
6/2/2010 9:55 20.0 3078 32.592 1060 51.5 -0.3 462.5 19.2 0.3 12.0 55.5 35232
6/2/2010 9:56 17.3 3173 32.597 1064 51.8 -0.3 462.5 20.4 0.3 12.0 54.7 34937
6/2/2010 9:57 16.4 3633 32.601 1064 52.0 -0.3 462.5 19.0 0.7 16.8 26.7 34872
6/2/2010 9:58 16.0 3270 32.606 1063 52.3 -0.3 462.5 19.7 0.7 12.7 55.9 34885
6/2/2010 9:59 11.7 3421 32.611 1062 52.6 -0.3 462.4 20.2 0.7 12.6 54.9 34898
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 10:00 16.5 3245 32.616 1058 52.9 -0.3 462.4 19.0 0.7 12.6 62.3 34911
6/2/2010 10:01 18.4 3179 32.621 1061 53.1 -0.3 462.4 19.3 0.7 12.6 49.2 34924
6/2/2010 10:02 17.1 3227 32.640 1065 53.0 -0.3 462.4 20.5 0.7 12.6 49.9 34883
6/2/2010 10:03 15.9 3292 32.811 1065 53.0 -0.3 462.4 20.5 0.7 12.5 56.7 34745
6/2/2010 10:04 15.3 3329 32.983 1063 53.0 -0.3 462.4 19.5 0.7 12.5 51.4 34819
6/2/2010 10:05 15.3 3347 33.154 1061 53.0 -0.3 462.4 19.6 0.7 12.5 48.3 34893
6/2/2010 10:06 15.3 3334 33.051 1060 53.2 -0.3 462.4 20.1 0.7 12.4 54.8 34854
6/2/2010 10:07 12.2 3421 32.857 1060 52.0 -0.3 462.4 21.5 0.7 12.4 48.0 34777
6/2/2010 10:08 15.1 3293 32.662 1057 52.3 -0.3 462.4 19.5 0.7 12.4 57.7 34887
6/2/2010 10:09 20.6 3071 32.468 1057 53.0 -0.3 462.3 19.7 0.7 12.4 47.6 35225
6/2/2010 10:10 18.5 3121 32.274 1063 53.8 -0.3 462.3 19.7 0.7 12.3 46.4 35238
6/2/2010 10:11 6.0 3576 32.355 1063 51.1 -0.3 462.3 19.5 0.7 12.3 76.6 34242
6/2/2010 10:12 15.2 3264 32.528 1056 51.4 -0.3 462.3 19.8 0.7 12.3 95.4 34709
6/2/2010 10:13 15.0 3286 32.702 1058 52.4 -0.3 462.3 18.0 0.7 12.2 53.5 35031
6/2/2010 10:14 14.8 3311 32.875 1061 52.6 -0.3 462.3 19.9 0.7 12.2 55.3 35339
6/2/2010 10:15 20.5 3127 33.048 1064 52.7 -0.3 462.3 21.1 0.7 12.2 50.9 34914
6/2/2010 10:16 17.7 3211 32.947 1066 52.8 -0.3 462.3 20.4 0.7 12.2 61.0 34685
6/2/2010 10:17 17.0 3224 32.821 1064 52.9 -0.3 462.3 19.8 0.7 12.2 57.7 34695
6/2/2010 10:18 16.3 3238 32.695 1063 53.0 -0.3 462.2 19.9 0.7 12.2 50.8 34706
6/2/2010 10:19 11.9 3379 32.569 1061 53.2 -0.3 462.2 20.4 0.7 12.2 56.6 34748
6/2/2010 10:20 13.2 3320 32.444 1055 53.3 -0.3 462.2 20.0 0.7 12.2 62.7 34834
6/2/2010 10:21 14.5 3261 32.318 1056 54.3 -0.3 462.2 20.2 0.7 12.2 48.8 34920
6/2/2010 10:22 15.7 3202 32.192 1058 53.6 -0.3 462.2 20.7 0.7 12.2 49.6 34952
6/2/2010 10:23 20.9 3006 32.066 1062 53.0 -0.3 462.2 21.0 0.7 12.3 50.3 34822
6/2/2010 10:24 18.6 3072 31.940 1065 52.8 -0.3 462.2 20.4 0.7 12.3 51.0 34765
6/2/2010 10:25 11.9 3298 31.828 1065 53.3 -0.3 462.2 18.0 0.7 12.3 52.8 34759
6/2/2010 10:26 12.0 3300 31.865 1062 53.8 -0.3 462.2 20.4 0.7 12.3 51.6 34763
6/2/2010 10:27 15.3 3189 31.902 1059 54.3 -0.3 462.2 19.4 0.7 12.3 50.2 34795
6/2/2010 10:28 15.3 3193 31.938 1058 53.3 -0.3 462.1 19.6 0.7 12.3 53.2 34831
6/2/2010 10:29 15.4 3196 31.975 1056 51.0 -0.3 462.1 18.8 0.7 12.3 56.2 34911
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Waste 
Feed Coal Feed
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Production

Combustion 
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Air Flow 
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Precipitator 
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Temperature
Precipitator 
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THC 
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O2 
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CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 10:30 15.5 3198 32.012 1058 52.1 -0.3 462.1 20.1 0.7 12.3 49.3 34990
6/2/2010 10:31 17.4 3133 32.049 1060 52.1 -0.3 462.1 19.6 0.7 12.4 53.3 35070
6/2/2010 10:32 11.4 3351 32.086 1063 52.2 -0.3 462.1 21.0 0.7 12.4 54.3 35150
6/2/2010 10:33 18.4 3106 32.123 1065 52.4 -0.3 462.1 21.3 0.7 12.4 51.5 35143
6/2/2010 10:34 17.7 3138 32.160 1065 52.6 -0.3 462.1 19.7 0.7 12.4 50.5 35107
6/2/2010 10:35 17.0 3171 32.196 1063 52.8 -0.3 462.1 21.9 0.7 12.4 62.6 35072
6/2/2010 10:36 16.3 3203 32.233 1061 53.1 -0.3 462.1 19.5 0.7 12.4 54.8 35036
6/2/2010 10:37 15.6 3233 32.270 1060 53.3 -0.3 462.0 20.6 0.7 12.4 53.8 35001
6/2/2010 10:38 18.1 3146 32.307 1060 53.6 -0.3 462.0 20.3 0.7 12.5 49.6 34965
6/2/2010 10:39 17.5 3174 32.344 1061 51.3 -0.3 462.0 20.3 0.7 12.5 47.8 34930
6/2/2010 10:40 16.8 3203 32.381 1063 52.4 -0.3 462.0 19.8 0.7 12.5 49.4 34894
6/2/2010 10:41 16.2 3231 32.418 1064 52.8 -0.3 462.0 21.4 0.7 12.5 51.5 34858
6/2/2010 10:42 15.9 3246 32.454 1061 50.8 -0.3 462.0 20.4 0.7 12.5 67.6 34823
6/2/2010 10:43 15.9 3250 32.491 1058 52.6 -0.3 462.0 18.3 0.7 12.5 56.6 34787
6/2/2010 10:44 15.9 3255 32.528 1059 52.6 -0.3 462.0 19.3 0.7 12.5 53.3 34752
6/2/2010 10:45 15.9 3260 32.565 1060 52.1 -0.3 462.0 19.9 0.7 12.5 50.5 34716
6/2/2010 10:46 15.9 3263 32.602 1061 54.1 -0.3 462.0 20.7 0.7 12.6 49.3 34813
6/2/2010 10:47 15.9 3269 32.639 1061 52.9 -0.3 461.9 19.6 0.7 12.6 60.3 34861
6/2/2010 10:48 15.9 3275 32.676 1060 51.6 -0.3 461.9 20.7 0.7 12.6 50.5 34888
6/2/2010 10:49 15.9 3280 32.713 1059 51.4 -0.3 461.9 21.2 0.7 12.6 55.1 34898
6/2/2010 10:50 15.9 3286 32.749 1058 52.2 -0.3 461.9 22.6 0.7 12.6 55.8 34882
6/2/2010 10:51 15.9 3286 32.745 1055 51.7 -0.3 461.9 22.5 0.7 12.6 67.1 34867
6/2/2010 10:52 15.9 3287 32.737 1056 51.3 -0.3 461.9 23.2 0.7 12.6 56.5 34852
6/2/2010 10:53 15.9 3285 32.729 1058 50.9 -0.3 461.9 22.1 0.7 12.7 53.0 34805
6/2/2010 10:54 15.9 3280 32.720 1059 51.4 -0.3 461.9 22.5 0.7 12.7 58.8 34827
6/2/2010 10:55 15.9 3275 32.712 1060 52.8 -0.3 461.9 23.1 0.7 12.7 55.2 35101
6/2/2010 10:56 15.9 3271 32.704 1059 52.9 -0.3 461.8 22.2 0.7 12.7 59.5 34984
6/2/2010 10:57 15.9 3723 32.696 1061 52.7 -0.3 461.8 21.3 0.7 17.5 22.1 34867
6/2/2010 10:58 15.9 3298 32.687 1060 52.5 -0.3 461.8 21.7 0.7 13.2 60.5 34778
6/2/2010 10:59 16.0 3283 32.679 1057 52.3 -0.3 461.8 22.9 0.7 13.0 71.7 34774

Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and
Risk Management Engineering, Ltd., Dallas, Texas



Notification of Compliance
Revision No.:                   0
Revision Date:     09/01/10
Appendix E-5, Page: 7of8Start Time

End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

6/2/2010 11:00 13.8 3347 32.671 1053 52.1 -0.3 461.8 23.5 0.7 12.7 73.4 34771
6/2/2010 11:01 20.4 3098 32.663 1052 53.4 -0.3 461.8 23.5 0.7 12.5 61.8 34767
6/2/2010 11:02 21.6 3264 34.575 1063 55.0 -0.3 461.8 22.7 0.7 12.3 48.7 35475
6/2/2010 11:03 17.1 3311 33.692 1064 52.2 -0.3 461.8 24.0 0.7 12.1 87.7 34556
6/2/2010 11:04 16.1 3248 32.810 1061 52.3 -0.3 461.8 23.2 0.7 12.1 67.4 34672
6/2/2010 11:05 15.1 3263 32.617 1060 52.4 -0.3 461.8 23.2 0.7 12.1 54.1 34723
6/2/2010 11:06 8.7 3495 32.655 1058 52.5 -0.3 461.7 21.8 0.7 12.1 57.4 34753
6/2/2010 11:07 14.2 3306 32.693 1052 52.6 -0.3 461.7 22.9 0.7 12.1 79.5 34783
6/2/2010 11:08 15.6 3260 32.731 1056 53.0 -0.3 461.7 21.3 0.7 12.1 48.2 34813
6/2/2010 11:09 15.4 3269 32.769 1059 51.7 -0.3 461.7 20.8 0.7 12.1 55.1 34842
6/2/2010 11:10 15.2 3278 32.807 1057 53.7 -0.3 461.7 21.0 0.7 12.2 59.3 34860
6/2/2010 11:11 15.0 3292 32.844 1054 53.4 -0.3 461.7 20.5 0.7 12.2 65.7 34860
6/2/2010 11:12 14.9 3306 32.882 1055 53.0 -0.3 461.7 20.7 0.7 12.2 63.1 34861
6/2/2010 11:13 14.7 3319 32.920 1059 52.7 -0.3 461.7 21.5 0.7 12.2 53.1 34861
6/2/2010 11:14 14.5 3331 32.958 1063 52.4 -0.3 461.7 21.3 0.7 12.2 47.3 34924
6/2/2010 11:15 18.5 3186 32.996 1064 52.2 -0.3 461.7 20.1 0.7 12.2 50.3 34992
6/2/2010 11:16 17.3 3231 33.034 1067 52.1 -0.3 461.6 20.8 0.7 12.2 48.8 35003
6/2/2010 11:17 16.0 3278 33.072 1067 52.1 -0.3 461.6 20.6 0.7 12.2 53.2 34974
6/2/2010 11:18 14.8 3331 33.110 1068 53.8 -0.3 461.6 20.0 0.7 12.2 49.2 34945
6/2/2010 11:19 14.3 3358 33.147 1067 51.9 -0.3 461.6 20.6 0.7 12.2 53.6 34792
6/2/2010 11:20 14.4 3362 33.185 1063 51.0 -0.3 461.6 20.7 0.7 12.2 51.8 34599
6/2/2010 11:21 14.4 3364 33.223 1060 51.6 -0.3 461.6 19.2 0.7 12.2 60.1 34848
6/2/2010 11:22 14.5 3367 33.261 1061 52.2 -0.3 461.6 20.1 0.7 12.2 50.5 35080
6/2/2010 11:23 24.5 3014 33.299 1064 52.9 -0.3 461.6 20.8 0.7 12.2 53.7 35074
6/2/2010 11:24 18.5 3231 33.337 1070 53.0 -0.3 461.6 21.2 0.7 12.2 45.7 34672
6/2/2010 11:25 16.5 3309 33.375 1067 52.4 -0.3 461.5 20.0 0.7 12.2 62.0 34234
6/2/2010 11:26 15.0 3367 33.412 1064 51.9 -0.3 461.5 20.3 0.7 12.2 54.5 34708
6/2/2010 11:27 15.2 3362 33.450 1063 51.7 -0.3 461.5 19.1 0.7 12.2 52.9 34816
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Waste 
Feed Coal Feed
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Combustion 
Temperature

Air Flow 
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Furnace 
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Precipitator 
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Temperature
Precipitator 
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THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
959 3266 32.8 1061 52.6 -0.3 462.6 20.4 0.5 12.2 56.7 34859

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
359 2950 31.5 1048 50.6 -0.3 461.5 16.9 0.2 11.7 22.1 34154

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
1470 3933 34.6 1071 55.0 -0.3 463.7 24.0 0.7 17.8 133.5 35702

Test 1 Run 1 Minimum

Test 1 Run 1 Maximum

Test 1 Run 1 Average
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Waste 
Feed Coal Feed
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Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
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Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/2/2010 12:00 17.2 3151 33.082 1064 52.5 -0.3 461.2 23.1 0.3 12.0 50.5 34985
6/2/2010 12:01 14.5 3248 33.104 1063 52.4 -0.3 461.2 22.7 0.3 12.0 65.2 34762
6/2/2010 12:02 14.6 3248 33.125 1061 52.4 -0.3 461.2 23.6 0.3 12.0 58.9 34517
6/2/2010 12:03 14.7 3248 33.146 1058 52.3 -0.3 461.1 21.7 0.3 12.0 59.2 34615
6/2/2010 12:04 14.8 3247 33.168 1056 52.3 -0.3 461.1 22.3 0.3 12.0 54.9 34827
6/2/2010 12:05 17.0 3170 33.189 1057 52.2 -0.3 461.1 23.1 0.3 12.0 53.0 34971
6/2/2010 12:06 16.9 3179 33.211 1058 52.2 -0.3 461.1 23.5 0.3 12.0 54.3 34907
6/2/2010 12:07 16.8 3188 33.232 1058 52.3 -0.3 461.1 22.5 0.3 12.0 58.0 34843
6/2/2010 12:08 16.6 3197 33.253 1057 52.7 -0.3 461.1 23.5 0.3 12.1 55.8 34808
6/2/2010 12:09 16.5 3206 33.275 1057 53.0 -0.3 461.1 22.3 0.3 12.1 55.5 34813
6/2/2010 12:10 16.3 3214 33.296 1058 53.4 -0.3 461.1 23.4 0.3 12.1 53.7 34818
6/2/2010 12:11 16.2 3223 33.318 1058 52.2 -0.3 461.1 23.3 0.3 12.1 59.8 34824
6/2/2010 12:12 16.0 3231 33.339 1057 52.0 -0.3 461.1 23.1 0.3 12.1 55.3 34829
6/2/2010 12:13 15.9 3239 33.360 1059 52.2 -0.3 461.0 22.2 0.3 12.1 53.7 34834
6/2/2010 12:14 15.7 3248 33.382 1060 52.4 -0.3 461.0 23.4 0.3 12.1 56.2 34839
6/2/2010 12:15 15.6 3256 33.403 1060 52.7 -0.3 461.0 23.6 0.3 12.1 59.0 34844
6/2/2010 12:16 15.4 3264 33.424 1061 52.7 -0.3 461.0 23.8 0.3 12.1 51.5 34849
6/2/2010 12:17 15.3 3272 33.446 1061 52.5 -0.3 461.0 22.9 0.3 12.2 60.2 34854
6/2/2010 12:18 15.1 3281 33.467 1061 52.4 -0.3 461.0 22.1 0.3 12.2 56.3 34859
6/2/2010 12:19 15.0 3289 33.489 1062 52.2 -0.3 461.0 22.8 0.3 12.2 56.9 34864
6/2/2010 12:20 14.8 3297 33.510 1063 52.7 -0.3 461.0 21.8 0.3 12.2 54.0 34869
6/2/2010 12:21 14.7 3307 33.531 1064 51.7 -0.3 461.0 23.6 0.4 12.2 49.2 35093
6/2/2010 12:22 17.2 3224 33.553 1064 53.8 -0.3 461.0 22.4 0.4 12.2 57.9 34987
6/2/2010 12:23 16.6 3250 33.574 1064 53.1 -0.3 460.9 22.4 0.4 12.2 48.6 35107
6/2/2010 12:24 16.0 3276 33.596 1063 51.3 -0.3 460.9 23.2 0.4 12.2 61.4 35079
6/2/2010 12:25 15.4 3300 33.617 1063 52.1 -0.3 460.9 23.6 0.4 12.2 55.3 35050
6/2/2010 12:26 14.8 3324 33.638 1065 52.9 -0.3 460.9 22.9 0.4 12.3 51.1 35021
6/2/2010 12:27 20.2 3138 33.656 1069 53.1 -0.3 460.9 23.6 0.4 12.3 49.9 35104
6/2/2010 12:28 17.7 3225 33.668 1073 54.3 -0.3 460.9 23.2 0.4 12.3 46.0 35090
6/2/2010 12:29 14.9 3327 33.681 1070 53.3 -0.3 460.9 22.0 0.4 12.3 56.8 35018

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

Prepared by FutureFuel Chemical Company, Batesville, Arkansas, and
Risk Management Engineering, Ltd., Dallas, Texas



Notification of Compliance
Revision No.:                   0
Revision Date:     09/01/10
Appendix E-5, Page: 2 of 7Start Time

End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
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Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

6/2/2010 12:30 12.1 3428 33.693 1064 51.1 -0.3 460.9 23.0 0.4 12.3 55.0 34945
6/2/2010 12:31 16.0 3292 33.705 1058 52.6 -0.3 460.9 24.0 0.4 12.3 52.4 34872
6/2/2010 12:32 16.7 3270 33.718 1061 53.9 -0.3 460.8 23.2 0.4 12.3 46.2 34829
6/2/2010 12:33 16.1 3292 33.730 1064 54.5 -0.3 460.8 23.5 0.4 12.3 51.1 34875
6/2/2010 12:34 16.7 3275 33.742 1065 52.4 -0.3 460.8 22.9 0.4 12.3 52.5 34921
6/2/2010 12:35 16.6 3281 33.755 1064 51.3 -0.3 460.8 21.9 0.4 12.4 48.4 34967
6/2/2010 12:36 16.5 3286 33.767 1063 52.0 -0.3 460.8 23.2 0.4 12.4 52.6 34953
6/2/2010 12:37 16.4 3292 33.780 1063 51.9 -0.3 460.8 22.6 0.4 12.4 52.6 34853
6/2/2010 12:38 16.3 3297 33.792 1064 51.8 -0.3 460.8 23.1 0.4 12.4 50.4 34753
6/2/2010 12:39 16.2 3300 33.804 1061 51.7 -0.3 460.8 22.6 0.4 12.4 55.4 34654
6/2/2010 12:40 16.1 3303 33.817 1058 51.7 -0.3 460.8 24.2 0.4 12.4 60.1 34582
6/2/2010 12:41 20.2 3161 33.829 1060 51.6 -0.3 460.8 23.0 0.4 12.4 49.8 34825
6/2/2010 12:42 20.5 3149 33.846 1069 52.8 -0.3 460.7 23.1 0.5 12.4 44.5 35068
6/2/2010 12:43 16.4 3292 33.867 1070 53.6 -0.3 460.7 22.8 0.5 12.4 67.1 35012
6/2/2010 12:44 14.6 3360 33.888 1067 53.7 -0.3 460.7 22.2 0.5 12.5 68.6 34929
6/2/2010 12:45 14.4 3371 33.910 1062 53.7 -0.3 460.7 21.3 0.5 12.5 54.5 34864
6/2/2010 12:46 13.0 3425 33.931 1060 53.3 -0.3 460.7 23.3 0.5 12.5 55.5 34858
6/2/2010 12:47 15.2 3349 33.952 1058 52.3 -0.3 460.7 23.3 0.5 12.5 53.7 34851
6/2/2010 12:48 15.2 3353 33.973 1058 52.5 -0.3 460.7 23.1 0.5 12.5 52.6 34845
6/2/2010 12:49 15.2 3357 33.994 1059 52.6 -0.3 460.7 22.5 0.5 12.5 67.9 34941
6/2/2010 12:50 15.2 3360 34.015 1059 51.7 -0.3 460.7 22.6 0.5 12.5 50.2 35072
6/2/2010 12:51 15.2 3363 34.034 1061 53.8 -0.3 460.6 22.6 0.5 12.5 49.2 35158
6/2/2010 12:52 15.2 3363 34.029 1061 53.0 -0.3 460.6 21.9 0.5 12.6 49.7 35112
6/2/2010 12:53 15.2 3363 34.023 1060 52.1 -0.3 460.6 21.9 0.5 12.6 51.1 35066
6/2/2010 12:54 15.2 3363 34.018 1060 51.2 -0.3 460.6 22.6 0.5 12.6 54.8 35020
6/2/2010 12:55 15.2 3363 34.013 1059 50.3 -0.3 460.6 24.1 0.5 12.6 50.3 34974
6/2/2010 12:56 15.2 3363 34.007 1059 52.9 -0.3 460.6 23.7 0.5 12.6 47.3 34928
6/2/2010 12:57 15.2 3881 34.002 1057 52.7 -0.3 460.6 22.6 0.5 17.9 19.7 34881
6/2/2010 12:58 15.2 3322 33.997 1055 52.5 -0.3 460.6 23.4 0.5 12.0 49.8 34823
6/2/2010 12:59 15.2 3321 33.992 1057 53.5 -0.3 460.6 22.4 0.5 12.0 47.7 34766
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Feed Coal Feed
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Control

Furnace 
Pressure 

Precipitator 
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

6/2/2010 13:00 15.2 3320 33.986 1058 53.6 -0.3 460.6 23.2 0.5 12.0 62.0 34742
6/2/2010 13:01 15.2 3319 33.981 1057 52.5 -0.3 460.5 22.3 0.5 12.0 62.9 34730
6/2/2010 13:02 15.2 3318 33.976 1058 51.4 -0.3 460.5 23.4 0.5 12.0 53.6 35050
6/2/2010 13:03 15.2 3322 33.971 1059 51.3 -0.3 460.5 22.7 0.5 12.1 78.6 34703
6/2/2010 13:04 15.2 3329 33.965 1063 52.1 -0.3 460.5 22.3 0.5 12.1 56.2 34748
6/2/2010 13:05 15.2 3329 33.960 1064 52.9 -0.3 460.5 23.4 0.5 12.1 52.7 34793
6/2/2010 13:06 15.2 3328 33.955 1062 52.5 -0.3 460.5 22.5 0.5 12.1 56.7 34839
6/2/2010 13:07 21.1 3122 33.949 1065 53.9 -0.3 460.5 23.7 0.5 12.1 53.1 34884
6/2/2010 13:08 17.1 3261 33.944 1070 51.6 -0.3 460.5 22.2 0.5 12.1 53.6 34917
6/2/2010 13:09 16.9 3267 33.939 1069 52.0 -0.3 460.5 21.9 0.5 12.1 55.6 34934
6/2/2010 13:10 16.7 3272 33.934 1067 51.1 -0.3 460.4 23.4 0.5 12.1 54.0 34950
6/2/2010 13:11 16.6 3278 33.928 1063 53.1 -0.3 460.4 22.2 0.5 12.1 56.9 34950
6/2/2010 13:12 16.4 3284 33.923 1059 53.0 -0.3 460.4 22.2 0.5 12.1 66.2 34936
6/2/2010 13:13 16.2 3290 33.918 1058 52.8 -0.3 460.4 23.3 0.4 12.1 55.5 34923
6/2/2010 13:14 16.0 3295 33.913 1057 53.2 -0.3 460.4 22.4 0.4 12.2 50.3 34929
6/2/2010 13:15 15.9 3301 33.907 1056 52.1 -0.3 460.4 23.0 0.4 12.2 58.0 34943
6/2/2010 13:16 15.7 3305 33.902 1054 52.8 -0.3 460.4 23.0 0.4 12.2 60.6 34956
6/2/2010 13:17 15.7 3301 33.897 1055 52.8 -0.3 460.4 22.2 0.4 12.2 58.7 34970
6/2/2010 13:18 15.7 3297 33.891 1055 51.9 -0.3 460.4 22.2 0.4 12.2 63.3 34983
6/2/2010 13:19 15.8 3300 33.886 1056 51.7 -0.3 460.4 23.5 0.4 12.2 54.4 34996
6/2/2010 13:20 15.8 3305 33.881 1057 51.6 -0.3 460.3 21.7 0.4 12.2 53.0 35010
6/2/2010 13:21 15.8 3304 33.876 1057 51.5 -0.3 460.3 24.4 0.4 12.2 65.1 35024
6/2/2010 13:22 15.8 3303 33.870 1058 51.5 -0.3 460.3 22.4 0.4 12.2 71.4 35038
6/2/2010 13:23 15.9 3302 33.865 1058 52.0 -0.3 460.3 21.7 0.4 12.2 62.1 34894
6/2/2010 13:24 15.9 3302 33.860 1059 52.7 -0.3 460.3 22.5 0.4 12.2 73.9 34917
6/2/2010 13:25 15.9 3302 33.870 1059 54.0 -0.3 460.3 23.3 0.4 12.2 51.6 34695
6/2/2010 13:26 15.9 3300 33.887 1059 53.6 -0.3 460.3 23.3 0.4 12.3 63.1 34708
6/2/2010 13:27 16.5 3278 33.903 1058 53.2 -0.3 460.3 22.4 0.4 12.3 67.4 34722
6/2/2010 13:28 17.5 3244 33.919 1056 52.8 -0.3 460.3 22.7 0.4 12.3 81.2 34799
6/2/2010 13:29 17.2 3258 33.935 1056 54.4 -0.3 460.2 22.4 0.4 12.3 61.6 34966
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

6/2/2010 13:30 16.9 3271 33.951 1057 52.8 -0.3 460.2 22.6 0.4 12.3 61.4 34953
6/2/2010 13:31 13.5 3393 33.967 1059 52.3 -0.3 460.2 21.9 0.4 12.3 59.9 34881
6/2/2010 13:32 14.5 3358 33.983 1057 51.8 -0.3 460.2 22.9 0.4 12.3 59.8 34806
6/2/2010 13:33 18.9 3208 33.999 1054 52.6 -0.3 460.2 21.5 0.4 12.3 62.3 34730
6/2/2010 13:34 20.3 3154 33.917 1060 53.3 -0.3 460.2 22.3 0.4 12.3 48.9 34654
6/2/2010 13:35 18.5 3207 33.827 1062 52.7 -0.3 460.2 23.2 0.4 12.3 58.0 34578
6/2/2010 13:36 16.7 3260 33.736 1061 52.1 -0.3 460.2 23.8 0.3 12.3 71.2 34605
6/2/2010 13:37 15.6 3288 33.646 1059 52.0 -0.3 460.2 22.5 0.3 12.3 53.2 34666
6/2/2010 13:38 15.6 3280 33.555 1056 52.2 -0.3 460.2 21.6 0.3 12.4 62.7 34727
6/2/2010 13:39 15.6 3273 33.465 1055 52.4 -0.3 460.1 23.1 0.3 12.4 60.0 34778
6/2/2010 13:40 15.6 3269 33.374 1057 53.5 -0.3 460.1 23.0 0.3 12.4 45.6 34817
6/2/2010 13:41 15.6 3259 33.284 1057 52.4 -0.3 460.1 23.7 0.3 12.4 51.7 34823
6/2/2010 13:42 15.6 3242 33.193 1056 52.0 -0.3 460.1 22.5 0.3 12.4 52.9 34829
6/2/2010 13:43 15.6 3231 33.103 1055 51.7 -0.3 460.1 23.0 0.3 12.4 65.6 34835
6/2/2010 13:44 15.6 3219 33.012 1054 51.4 -0.3 460.1 21.7 0.3 12.4 59.8 34841
6/2/2010 13:45 15.6 3214 32.922 1055 51.1 -0.3 460.1 21.3 0.3 12.4 57.1 34847
6/2/2010 13:46 15.6 3215 32.909 1057 50.8 -0.3 460.1 23.6 0.3 12.4 48.7 34860
6/2/2010 13:47 15.6 3216 32.922 1059 54.2 -0.3 460.1 22.2 0.3 12.4 52.6 34958
6/2/2010 13:48 15.6 3218 32.936 1059 52.1 -0.3 460.1 22.2 0.3 12.4 53.0 35056
6/2/2010 13:49 15.6 3219 32.946 1059 51.8 -0.3 460.0 23.4 0.3 12.4 45.1 34843
6/2/2010 13:50 15.6 3216 32.918 1056 50.4 -0.3 460.0 23.1 0.3 12.5 57.6 34933
6/2/2010 13:51 15.6 3213 32.891 1058 50.5 -0.3 460.0 22.6 0.3 12.5 45.2 35023
6/2/2010 13:52 15.6 3211 32.864 1059 53.7 -0.3 460.0 24.4 0.3 12.5 44.1 35092
6/2/2010 13:53 15.6 3209 32.837 1059 51.3 -0.3 460.0 21.9 0.3 12.5 55.3 34963
6/2/2010 13:54 15.6 3208 32.810 1060 53.5 -0.3 460.0 22.5 0.3 12.5 53.3 34913
6/2/2010 13:55 15.6 3206 32.783 1061 52.0 -0.3 460.0 22.8 0.3 12.5 50.4 34864
6/2/2010 13:56 15.6 3202 32.756 1062 51.4 -0.3 460.0 22.5 0.3 12.5 48.0 34814
6/2/2010 13:57 15.6 3598 32.729 1061 51.6 -0.3 460.0 22.3 0.6 17.1 28.7 34764
6/2/2010 13:58 15.6 3208 32.701 1062 51.8 -0.3 459.9 22.8 0.6 12.7 55.2 35147
6/2/2010 13:59 15.6 3193 32.674 1062 53.1 -0.3 459.9 23.0 0.6 12.5 50.5 35406
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Waste 
Feed Coal Feed
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Production
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Air Flow 
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Furnace 
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Precipitator 
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Precipitator 

Power
THC 
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Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

6/2/2010 14:00 15.6 3179 32.647 1062 52.8 -0.3 459.9 22.4 0.6 12.4 53.8 34862
6/2/2010 14:01 15.6 3167 32.620 1060 51.9 -0.3 459.9 21.6 0.6 12.2 50.8 34752
6/2/2010 14:02 15.6 3158 32.613 1059 51.1 -0.3 459.9 23.7 0.6 12.1 53.2 34680
6/2/2010 14:03 15.6 3149 32.613 1058 53.2 -0.3 459.9 23.2 0.6 12.0 50.8 34609
6/2/2010 14:04 15.6 3141 32.613 1059 51.8 -0.3 459.9 23.2 0.6 11.8 48.6 34587
6/2/2010 14:05 15.6 3145 32.721 1059 53.9 -0.3 459.9 22.4 0.6 11.7 47.6 35109
6/2/2010 14:06 20.1 3006 32.907 1060 54.1 -0.3 459.9 21.4 0.6 11.7 51.0 35089
6/2/2010 14:07 17.9 3105 33.092 1062 53.7 -0.3 459.9 21.7 0.6 11.7 49.3 34912
6/2/2010 14:08 15.9 3198 33.277 1062 50.9 -0.3 459.8 22.9 0.6 11.7 57.0 34994
6/2/2010 14:09 15.9 3221 33.462 1061 51.9 -0.3 459.8 23.0 0.6 11.7 48.6 35076
6/2/2010 14:10 15.9 3220 33.458 1060 52.2 -0.3 459.8 23.0 0.6 11.7 46.1 35008
6/2/2010 14:11 15.8 3218 33.436 1059 52.5 -0.3 459.8 22.9 0.6 11.7 49.6 34927
6/2/2010 14:12 15.8 3219 33.415 1056 51.9 -0.3 459.8 22.9 0.6 11.7 53.3 34845
6/2/2010 14:13 15.8 3221 33.393 1054 53.7 -0.3 459.8 21.6 0.6 11.8 48.2 34824
6/2/2010 14:14 15.7 3220 33.372 1055 51.0 -0.3 459.8 22.8 0.6 11.8 44.4 34809
6/2/2010 14:15 15.7 3219 33.350 1056 51.5 -0.3 459.8 22.5 0.6 11.8 50.1 34794
6/2/2010 14:16 15.7 3219 33.329 1057 52.0 -0.3 459.8 23.9 0.6 11.8 49.7 34779
6/2/2010 14:17 15.6 3218 33.307 1059 52.6 -0.3 459.7 23.0 0.6 11.8 48.7 34763
6/2/2010 14:18 15.6 3217 33.286 1058 53.1 -0.3 459.7 22.6 0.6 11.8 48.6 34762
6/2/2010 14:19 15.6 3217 33.264 1057 54.6 -0.3 459.7 21.4 0.6 11.8 51.1 34779
6/2/2010 14:20 15.5 3217 33.243 1056 51.6 -0.3 459.7 22.6 0.6 11.8 54.5 34796
6/2/2010 14:21 15.5 3219 33.221 1055 53.3 -0.3 459.7 24.0 0.6 11.9 48.1 34814
6/2/2010 14:22 15.5 3218 33.200 1057 53.3 -0.3 459.7 23.9 0.6 11.9 49.8 34831
6/2/2010 14:23 15.5 3219 33.178 1057 54.2 -0.3 459.7 23.5 0.6 11.9 51.2 34849
6/2/2010 14:24 15.4 3220 33.157 1056 53.1 -0.3 459.7 22.4 0.6 11.9 58.9 34866
6/2/2010 14:25 15.4 3217 33.135 1057 52.0 -0.3 459.7 23.2 0.6 11.9 54.3 34883
6/2/2010 14:26 15.4 3213 33.114 1058 53.6 -0.3 459.7 22.4 0.6 11.9 56.1 34901
6/2/2010 14:27 15.3 3213 33.092 1060 52.4 -0.3 459.6 22.0 0.6 11.9 43.1 34918
6/2/2010 14:28 15.3 3217 33.103 1059 52.5 -0.3 459.6 22.9 0.6 12.0 51.8 34874
6/2/2010 14:29 14.2 3259 33.124 1056 52.6 -0.3 459.6 23.3 0.6 12.0 64.4 34904
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Steam 
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Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

6/2/2010 14:30 18.1 3128 33.145 1056 52.7 -0.3 459.6 22.7 0.6 12.0 56.9 34943
6/2/2010 14:31 17.9 3137 33.166 1059 52.7 -0.3 459.6 21.8 0.6 12.0 43.5 35139
6/2/2010 14:32 17.7 3145 33.187 1062 52.5 -0.3 459.6 23.1 0.6 12.0 49.0 35080
6/2/2010 14:33 17.6 3154 33.208 1061 52.3 -0.3 459.6 22.9 0.6 12.0 49.1 35021
6/2/2010 14:34 17.4 3164 33.228 1060 52.2 -0.3 459.6 23.5 0.6 12.0 49.1 34962
6/2/2010 14:35 17.2 3173 33.249 1059 52.7 -0.3 459.6 21.0 0.6 12.1 52.5 34903
6/2/2010 14:36 17.1 3182 33.270 1055 51.6 -0.3 459.5 23.6 0.6 12.1 58.9 34844
6/2/2010 14:37 16.9 3191 33.291 1055 52.6 -0.3 459.5 23.6 0.6 12.1 49.9 34785
6/2/2010 14:38 16.8 3198 33.312 1057 52.0 -0.3 459.5 22.3 0.6 12.1 47.4 34726
6/2/2010 14:39 16.6 3207 33.333 1059 53.5 -0.3 459.5 22.7 0.6 12.1 43.5 34667
6/2/2010 14:40 16.4 3219 33.354 1060 52.1 -0.3 459.5 23.0 0.6 12.1 48.5 34608
6/2/2010 14:41 16.3 3229 33.375 1059 52.4 -0.3 459.5 23.9 0.6 12.1 51.0 34548
6/2/2010 14:42 16.1 3237 33.396 1057 52.6 -0.3 459.5 23.7 0.6 12.2 49.7 34572
6/2/2010 14:43 15.9 3244 33.417 1055 52.4 -0.3 459.5 23.2 0.5 12.2 53.1 34845
6/2/2010 14:44 15.8 3253 33.438 1055 52.7 -0.3 459.5 22.5 0.5 12.2 53.3 35085
6/2/2010 14:45 13.0 3307 33.062 1057 53.0 -0.3 459.5 23.2 0.5 12.2 45.7 34661
6/2/2010 14:46 17.4 3123 32.763 1054 53.3 -0.3 459.4 23.6 0.5 12.2 78.4 35170
6/2/2010 14:47 17.4 3124 32.758 1057 52.3 -0.3 459.4 23.1 0.5 12.2 44.3 34997
6/2/2010 14:48 17.3 3126 32.752 1059 51.2 -0.3 459.4 22.7 0.5 12.2 47.7 34824
6/2/2010 14:49 17.3 3128 32.747 1057 52.3 -0.3 459.4 22.6 0.5 12.3 63.9 34733
6/2/2010 14:50 17.3 3130 32.742 1055 51.2 -0.3 459.4 24.3 0.5 12.3 47.2 34760
6/2/2010 14:51 17.3 3131 32.737 1055 53.4 -0.3 459.4 22.8 0.5 12.3 47.2 34786
6/2/2010 14:52 17.3 3133 32.732 1056 52.0 -0.3 459.4 23.7 0.5 12.3 40.7 34867
6/2/2010 14:53 17.2 3134 32.727 1057 53.7 -0.3 459.4 23.2 0.5 12.3 46.2 34977
6/2/2010 14:54 17.2 3135 32.722 1058 52.8 -0.3 459.4 21.6 0.5 12.3 44.4 34993
6/2/2010 14:55 17.2 3137 32.717 1057 50.4 -0.3 459.4 22.1 0.5 12.3 55.6 35008
6/2/2010 14:56 17.2 3138 32.712 1057 51.8 -0.3 459.4 22.8 0.5 12.4 46.3 35024
6/2/2010 14:57 17.1 3512 32.707 1057 52.0 -0.3 459.3 23.1 0.5 16.7 12.5 35040
6/2/2010 14:58 17.1 3127 32.702 1057 52.1 -0.3 459.3 22.5 0.5 12.2 47.3 35023
6/2/2010 14:59 17.1 3114 32.697 1058 52.2 -0.3 459.3 23.8 0.5 12.0 54.5 34962
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
965 3249 33.4 1059 52.4 -0.3 460.2 22.8 0.5 12.3 53.7 34883

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
723 3006 32.6 1054 50.3 -0.3 459.3 21.0 0.3 11.7 12.5 34517

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
1265 3881 34.0 1073 54.6 -0.3 461.2 24.4 0.6 17.9 81.2 35406

Test 1 Run 2 Minimum

Test 1 Run 2 Maximum

Test 1 Run 2 Average
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/2/2010 15:35 16.3 3129 32.516 1062 52.5 -0.3 459.1 21.5 0.5 12.2 41.8 34989
6/2/2010 15:36 16.3 3130 32.511 1061 50.5 -0.3 459.1 22.5 0.5 12.2 48.6 34857
6/2/2010 15:37 16.2 3131 32.506 1060 53.5 -0.3 459.1 21.4 0.5 12.2 52.2 34725
6/2/2010 15:38 16.2 3131 32.501 1060 53.1 -0.3 459.0 22.5 0.5 12.2 49.5 34592
6/2/2010 15:39 16.2 3132 32.495 1059 52.2 -0.3 459.0 21.9 0.5 12.2 54.3 34734
6/2/2010 15:40 16.2 3132 32.490 1062 52.6 -0.3 459.0 22.8 0.5 12.2 45.0 34968
6/2/2010 15:41 16.1 3133 32.485 1066 52.8 -0.3 459.0 22.0 0.5 12.2 41.0 34907
6/2/2010 15:42 16.1 3133 32.480 1063 52.9 -0.3 459.0 23.2 0.5 12.2 50.0 34748
6/2/2010 15:43 16.1 3133 32.472 1058 53.0 -0.3 459.0 22.6 0.4 12.2 51.5 34593
6/2/2010 15:44 16.1 3132 32.453 1055 52.0 -0.3 459.0 21.7 0.4 12.2 60.3 34622
6/2/2010 15:45 16.1 3131 32.434 1056 53.3 -0.3 459.0 23.2 0.4 12.2 47.2 34773
6/2/2010 15:46 16.0 3130 32.416 1060 52.7 -0.3 459.0 23.1 0.4 12.2 45.9 34894
6/2/2010 15:47 9.4 3366 32.397 1059 54.7 -0.3 459.0 22.7 0.4 12.2 52.3 34676
6/2/2010 15:48 17.0 3091 32.378 1054 52.3 -0.3 459.0 23.3 0.4 12.3 68.2 35123
6/2/2010 15:49 15.9 3128 32.360 1058 51.7 -0.3 459.0 22.9 0.4 12.3 41.2 35251
6/2/2010 15:50 17.9 3054 32.341 1061 54.9 -0.3 459.0 24.1 0.4 12.3 52.0 35168
6/2/2010 15:51 17.4 3072 32.322 1064 51.0 -0.3 459.0 24.8 0.4 12.3 47.8 35084
6/2/2010 15:52 16.8 3089 32.304 1064 51.4 -0.3 458.9 24.0 0.4 12.3 50.8 35001
6/2/2010 15:53 16.3 3106 32.285 1064 51.7 -0.3 458.9 23.3 0.4 12.3 47.7 34835
6/2/2010 15:54 15.8 3126 32.280 1064 52.1 -0.3 458.9 22.9 0.4 12.3 55.1 34668
6/2/2010 15:55 15.1 3152 32.296 1063 52.5 -0.3 458.9 21.5 0.4 12.3 55.8 34837
6/2/2010 15:56 14.3 3182 32.312 1061 51.9 -0.3 458.9 22.5 0.4 12.3 55.3 34845
6/2/2010 15:57 16.3 3557 32.327 1061 52.6 -0.3 458.9 22.5 0.7 17.4 9.5 34851
6/2/2010 15:58 13.9 3190 32.343 1062 54.3 -0.3 458.9 22.4 0.3 12.1 47.0 34858
6/2/2010 15:59 14.2 3146 32.359 1063 52.0 -0.3 458.9 22.3 0.3 11.6 49.8 34913
6/2/2010 16:00 14.4 3141 32.374 1063 52.6 -0.3 458.9 21.8 0.3 11.6 45.1 34972
6/2/2010 16:01 14.7 3135 32.390 1064 52.6 -0.3 458.9 24.2 0.3 11.6 44.5 35031
6/2/2010 16:02 15.0 3128 32.406 1065 52.5 -0.3 458.9 23.3 0.3 11.7 54.2 34970
6/2/2010 16:03 15.3 3121 32.421 1065 54.6 -0.3 458.9 23.2 0.3 11.7 45.4 34868
6/2/2010 16:04 19.9 2961 32.437 1070 52.9 -0.3 458.9 22.2 0.3 11.7 44.5 35059

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 16:05 17.3 3054 32.453 1074 51.3 -0.3 458.9 22.8 0.3 11.7 47.7 34827
6/2/2010 16:06 15.4 3127 32.477 1073 50.5 -0.3 458.8 22.9 0.3 11.7 49.5 34420
6/2/2010 16:07 15.5 3132 32.529 1069 51.2 -0.3 458.8 23.2 0.3 11.8 51.9 34374
6/2/2010 16:08 15.5 3138 32.581 1068 52.9 -0.3 458.8 23.6 0.3 11.8 46.3 34585
6/2/2010 16:09 15.6 3144 32.633 1068 54.5 -0.3 458.8 24.1 0.3 11.8 43.2 34796
6/2/2010 16:10 15.6 3149 32.684 1065 50.9 -0.3 458.8 23.4 0.3 11.8 49.3 35007
6/2/2010 16:11 15.7 3155 32.736 1064 52.9 -0.3 458.8 23.1 0.3 11.8 46.8 34867
6/2/2010 16:12 15.7 3160 32.788 1063 53.7 -0.3 458.8 23.6 0.3 11.9 53.5 34611
6/2/2010 16:13 15.8 3166 32.840 1060 52.8 -0.3 458.8 22.9 0.3 11.9 61.5 34806
6/2/2010 16:14 15.8 3171 32.891 1059 52.0 -0.3 458.8 23.3 0.3 11.9 49.2 35111
6/2/2010 16:15 15.9 3176 32.943 1060 51.3 -0.3 458.8 22.2 0.3 11.9 45.9 35042
6/2/2010 16:16 15.9 3182 32.995 1061 52.6 -0.3 458.8 23.1 0.3 11.9 50.8 34973
6/2/2010 16:17 15.9 3187 33.047 1061 53.3 -0.3 458.8 22.1 0.3 12.0 50.9 34905
6/2/2010 16:18 19.9 3053 33.098 1062 53.9 -0.3 458.8 23.9 0.3 12.0 56.7 34836
6/2/2010 16:19 18.7 3101 33.150 1065 52.7 -0.3 458.8 22.7 0.3 12.0 50.8 34818
6/2/2010 16:20 17.6 3150 33.202 1064 52.4 -0.3 458.7 23.0 0.3 12.0 52.8 34872
6/2/2010 16:21 16.4 3199 33.254 1061 52.0 -0.3 458.7 21.4 0.4 12.0 63.4 34925
6/2/2010 16:22 15.6 3237 33.305 1059 51.3 -0.3 458.7 23.7 0.4 12.1 57.9 34979
6/2/2010 16:23 15.7 3240 33.357 1062 53.3 -0.3 458.7 22.2 0.4 12.1 49.0 35033
6/2/2010 16:24 15.8 3237 33.354 1062 53.7 -0.3 458.7 21.2 0.4 12.1 48.8 35042
6/2/2010 16:25 12.1 3370 33.332 1060 51.4 -0.3 458.7 22.8 0.4 12.1 66.3 35098
6/2/2010 16:26 14.6 3278 33.309 1056 52.2 -0.3 458.7 21.7 0.4 12.1 66.7 35160
6/2/2010 16:27 15.7 3238 33.287 1059 54.0 -0.3 458.7 22.6 0.4 12.2 48.4 35130
6/2/2010 16:28 15.7 3236 33.265 1063 53.9 -0.3 458.7 23.5 0.4 12.2 56.8 35033
6/2/2010 16:29 15.8 3233 33.243 1064 52.6 -0.3 458.7 24.1 0.4 12.2 55.6 34935
6/2/2010 16:30 15.8 3230 33.221 1064 53.0 -0.3 458.7 23.0 0.4 12.2 54.6 34838
6/2/2010 16:31 15.9 3228 33.199 1064 52.7 -0.3 458.7 23.3 0.4 12.2 61.1 34805
6/2/2010 16:32 18.3 3138 33.177 1063 51.6 -0.3 458.7 22.7 0.4 12.3 52.2 34793
6/2/2010 16:33 17.2 3178 33.155 1067 52.9 -0.3 458.6 23.0 0.4 12.3 45.7 34780
6/2/2010 16:34 16.1 3217 33.133 1069 52.4 -0.3 458.6 23.2 0.4 12.3 56.9 34768
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
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Air Flow 
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Temperature
Precipitator 
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THC 
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O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 16:35 14.9 3255 33.101 1068 53.4 -0.3 458.6 23.6 0.4 12.3 53.5 34755
6/2/2010 16:36 14.0 3286 33.063 1067 53.7 -0.3 458.6 22.3 0.4 12.3 53.5 34741
6/2/2010 16:37 19.4 3089 33.026 1065 54.3 -0.3 458.6 22.6 0.4 12.4 53.4 34727
6/2/2010 16:38 20.8 3035 32.988 1071 53.9 -0.3 458.6 22.4 0.4 12.4 46.9 35213
6/2/2010 16:39 9.5 3441 32.965 1072 52.1 -0.3 458.6 23.1 0.4 12.4 88.2 34171
6/2/2010 16:40 16.3 3196 32.944 1064 53.0 -0.3 458.6 23.0 0.4 12.4 76.1 34645
6/2/2010 16:41 16.3 3206 33.009 1062 51.6 -0.3 458.6 23.3 0.4 12.4 48.1 35119
6/2/2010 16:42 16.2 3223 33.135 1061 53.6 -0.3 458.6 22.0 0.4 12.5 57.9 35105
6/2/2010 16:43 16.2 3240 33.260 1060 52.6 -0.3 458.6 21.3 0.4 12.5 63.2 35046
6/2/2010 16:44 16.2 3240 33.239 1062 52.6 -0.3 458.6 20.7 0.4 12.5 53.8 34987
6/2/2010 16:45 16.1 3216 33.011 1067 51.9 -0.3 458.6 22.9 0.4 12.5 48.9 34965
6/2/2010 16:46 16.1 3193 32.784 1071 53.7 -0.3 458.6 22.6 0.4 12.5 45.7 35277
6/2/2010 16:47 16.1 3169 32.557 1071 52.8 -0.3 458.5 23.1 0.4 12.6 55.8 34755
6/2/2010 16:48 16.0 3146 32.330 1067 51.6 -0.3 458.5 23.7 0.5 12.6 68.5 34303
6/2/2010 16:49 16.0 3145 32.302 1067 51.9 -0.3 458.5 24.0 0.5 12.6 54.5 34617
6/2/2010 16:50 16.0 3147 32.292 1067 53.3 -0.3 458.5 23.7 0.5 12.6 47.7 34930
6/2/2010 16:51 15.9 3148 32.283 1067 50.9 -0.3 458.5 23.0 0.5 12.6 48.8 35038
6/2/2010 16:52 15.9 3150 32.273 1065 52.4 -0.3 458.5 21.6 0.5 12.7 48.9 34997
6/2/2010 16:53 15.8 3151 32.264 1061 52.0 -0.3 458.5 21.8 0.5 12.7 58.0 34874
6/2/2010 16:54 15.8 3152 32.254 1062 52.7 -0.3 458.5 23.5 0.5 12.7 49.2 34742
6/2/2010 16:55 15.8 3153 32.244 1063 53.0 -0.3 458.5 21.6 0.5 12.7 47.1 34611
6/2/2010 16:56 15.8 3153 32.235 1064 53.1 -0.3 458.5 23.8 0.5 12.7 53.8 34666
6/2/2010 16:57 15.8 3538 32.225 1065 53.3 -0.3 458.5 22.9 0.5 17.1 9.8 34854
6/2/2010 16:58 15.8 3110 32.216 1065 53.4 -0.3 458.5 22.7 0.5 12.1 48.2 34877
6/2/2010 16:59 15.8 3108 32.206 1066 51.7 -0.3 458.5 23.1 0.5 12.1 56.1 34855
6/2/2010 17:00 15.8 3107 32.197 1067 52.9 -0.3 458.5 24.0 0.5 12.1 48.7 34949
6/2/2010 17:01 15.8 3106 32.187 1067 51.7 -0.3 458.4 22.0 0.5 12.1 47.2 35043
6/2/2010 17:02 15.8 3104 32.177 1068 51.8 -0.3 458.4 22.0 0.5 12.1 44.7 35136
6/2/2010 17:03 15.8 3103 32.168 1068 51.9 -0.3 458.4 22.1 0.5 12.1 46.3 35117
6/2/2010 17:04 15.8 3102 32.158 1067 52.0 -0.3 458.4 24.0 0.5 12.1 53.8 34938
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 17:05 15.8 3101 32.149 1065 52.6 -0.3 458.4 22.8 0.5 12.1 47.6 34760
6/2/2010 17:06 15.8 3099 32.139 1067 51.9 -0.3 458.4 22.3 0.5 12.1 46.1 34605
6/2/2010 17:07 15.8 3098 32.130 1067 53.8 -0.3 458.4 21.4 0.5 12.1 54.4 34617
6/2/2010 17:08 15.8 3097 32.120 1066 51.6 -0.3 458.4 22.6 0.5 12.1 51.4 34827
6/2/2010 17:09 20.6 2923 32.111 1067 53.6 -0.3 458.4 24.0 0.4 12.1 55.1 34945
6/2/2010 17:10 18.8 2989 32.101 1072 53.3 -0.3 458.4 22.0 0.4 12.1 50.3 35063
6/2/2010 17:11 16.9 3055 32.091 1073 52.7 -0.3 458.4 23.3 0.4 12.1 51.5 35181
6/2/2010 17:12 12.5 3213 32.082 1072 53.8 -0.3 458.4 22.5 0.4 12.1 50.6 34799
6/2/2010 17:13 13.9 3210 32.503 1064 51.4 -0.3 458.4 23.2 0.4 12.1 78.4 34583
6/2/2010 17:14 15.2 3215 32.963 1061 52.4 -0.3 458.3 23.6 0.4 12.1 52.6 35096
6/2/2010 17:15 20.6 3075 33.423 1063 53.8 -0.3 458.3 23.2 0.4 12.1 50.0 35610
6/2/2010 17:16 18.3 3172 33.560 1069 52.9 -0.3 458.3 22.8 0.4 12.1 49.4 34966
6/2/2010 17:17 16.9 3212 33.466 1072 51.6 -0.3 458.3 23.2 0.4 12.1 59.5 34828
6/2/2010 17:18 16.6 3211 33.372 1073 51.8 -0.3 458.3 22.6 0.4 12.1 51.3 34771
6/2/2010 17:19 16.4 3209 33.279 1073 52.3 -0.3 458.3 22.4 0.4 12.1 52.2 34714
6/2/2010 17:20 16.1 3208 33.185 1072 53.3 -0.3 458.3 23.3 0.4 12.1 51.5 34657
6/2/2010 17:21 11.3 3374 33.113 1067 51.6 -0.3 458.3 23.0 0.4 12.1 53.0 34609
6/2/2010 17:22 18.6 3130 33.280 1060 50.4 -0.3 458.3 22.6 0.4 12.1 70.6 34968
6/2/2010 17:23 17.7 3182 33.447 1067 54.7 -0.3 458.3 22.4 0.4 12.0 45.3 34998
6/2/2010 17:24 16.7 3234 33.615 1070 51.5 -0.3 458.3 22.0 0.4 12.0 55.3 34702
6/2/2010 17:25 16.6 3256 33.782 1070 53.4 -0.3 458.3 23.7 0.4 12.0 53.4 34803
6/2/2010 17:26 16.6 3276 33.949 1068 51.7 -0.3 458.3 23.9 0.4 12.0 51.7 34903
6/2/2010 17:27 16.6 3296 34.116 1065 50.8 -0.3 458.3 22.6 0.4 12.0 55.0 34408
6/2/2010 17:28 16.6 3316 34.283 1063 52.5 -0.3 458.2 22.3 0.4 12.0 48.8 35087
6/2/2010 17:29 16.6 3300 34.140 1063 54.1 -0.3 458.2 22.5 0.4 12.0 39.3 35379
6/2/2010 17:30 16.5 3235 33.562 1064 52.5 -0.3 458.2 21.9 0.4 12.0 45.3 35130
6/2/2010 17:31 16.5 3170 32.984 1064 51.1 -0.3 458.2 21.8 0.4 12.0 48.2 34881
6/2/2010 17:32 16.5 3105 32.406 1064 52.3 -0.3 458.2 23.4 0.4 12.0 46.3 34766
6/2/2010 17:33 16.5 3068 32.074 1064 51.6 -0.3 458.2 22.8 0.4 12.0 53.6 34747
6/2/2010 17:34 16.4 3070 32.086 1062 51.7 -0.3 458.2 21.8 0.4 12.0 47.7 34728
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 17:35 16.4 3072 32.098 1062 52.5 -0.3 458.2 23.1 0.4 12.0 47.3 34709
6/2/2010 17:36 16.4 3074 32.110 1061 51.3 -0.3 458.2 23.8 0.4 12.0 59.7 34741
6/2/2010 17:37 16.4 3076 32.122 1060 51.5 -0.3 458.2 23.5 0.4 12.0 50.9 34846
6/2/2010 17:38 16.3 3079 32.134 1062 54.9 -0.3 458.2 23.4 0.4 12.0 48.9 34950
6/2/2010 17:39 16.3 3081 32.147 1063 52.1 -0.3 458.2 22.5 0.3 12.0 50.0 35002
6/2/2010 17:40 16.3 3083 32.159 1062 52.3 -0.3 458.2 21.1 0.3 12.0 56.8 34979
6/2/2010 17:41 16.3 3085 32.171 1061 50.8 -0.3 458.2 22.4 0.3 12.0 56.5 34957
6/2/2010 17:42 16.3 3087 32.183 1062 53.0 -0.3 458.1 22.9 0.3 12.0 49.7 34934
6/2/2010 17:43 16.2 3089 32.195 1061 52.7 -0.3 458.1 23.2 0.3 12.0 50.1 34912
6/2/2010 17:44 16.2 3092 32.207 1060 51.7 -0.3 458.1 23.1 0.3 12.0 67.8 34890
6/2/2010 17:45 16.2 3094 32.219 1059 51.6 -0.3 458.1 23.5 0.3 12.0 53.1 34867
6/2/2010 17:46 16.2 3096 32.231 1059 53.4 -0.3 458.1 22.6 0.3 12.0 50.9 34845
6/2/2010 17:47 16.1 3098 32.243 1060 52.7 -0.3 458.1 23.4 0.3 12.0 53.0 34823
6/2/2010 17:48 16.1 3099 32.256 1061 54.0 -0.3 458.1 23.7 0.3 12.0 54.4 34800
6/2/2010 17:49 16.1 3101 32.268 1062 51.9 -0.3 458.1 23.8 0.3 12.0 49.6 34770
6/2/2010 17:50 16.1 3103 32.280 1065 53.2 -0.3 458.1 21.7 0.3 12.0 49.4 34716
6/2/2010 17:51 16.0 3105 32.292 1064 52.8 -0.3 458.1 23.3 0.3 12.0 57.4 34662
6/2/2010 17:52 16.0 3107 32.304 1064 51.6 -0.3 458.1 21.5 0.3 12.0 63.8 34687
6/2/2010 17:53 16.0 3109 32.316 1063 53.4 -0.3 458.1 22.6 0.3 12.0 54.1 34768
6/2/2010 17:54 16.0 3111 32.328 1065 52.5 -0.3 458.1 20.8 0.3 12.0 48.9 34850
6/2/2010 17:55 16.0 3113 32.340 1068 52.7 -0.3 458.0 23.4 0.3 12.0 46.1 34931
6/2/2010 17:56 15.9 3115 32.353 1067 53.0 -0.3 458.0 22.8 0.3 11.9 52.2 35012
6/2/2010 17:57 15.9 3573 32.365 1064 52.6 -0.3 458.0 22.3 0.5 17.2 17.6 35093
6/2/2010 17:58 15.9 3202 32.377 1063 52.2 -0.3 458.0 23.1 0.3 13.2 55.8 35091
6/2/2010 17:59 15.9 3188 32.389 1062 52.1 -0.3 458.0 21.6 0.3 12.9 54.6 35029
6/2/2010 18:00 15.8 3174 32.401 1061 52.4 -0.3 458.0 22.6 0.3 12.7 55.2 34966
6/2/2010 18:01 15.8 3161 32.413 1061 52.5 -0.3 458.0 22.3 0.3 12.5 54.1 34904
6/2/2010 18:02 15.8 3148 32.425 1061 52.1 -0.3 458.0 22.4 0.3 12.3 53.1 34847
6/2/2010 18:03 13.4 3220 32.437 1061 51.8 -0.3 458.0 22.0 0.3 12.0 52.7 34841
6/2/2010 18:04 13.5 3202 32.449 1061 51.7 -0.3 458.0 22.1 0.3 11.8 49.5 34836
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 18:05 13.7 3196 32.462 1062 51.9 -0.3 458.0 23.8 0.3 11.8 56.3 34830
6/2/2010 18:06 13.8 3190 32.474 1062 52.1 -0.3 458.0 22.9 0.3 11.7 63.7 34824
6/2/2010 18:07 13.9 3185 32.486 1060 54.1 -0.3 458.0 21.2 0.3 11.7 55.3 34807
6/2/2010 18:08 14.1 3175 32.457 1061 50.9 -0.3 458.0 21.7 0.3 11.6 59.7 34849
6/2/2010 18:09 14.2 3163 32.415 1062 51.9 -0.3 457.9 21.6 0.3 11.6 53.7 35020
6/2/2010 18:10 14.3 3151 32.372 1065 53.0 -0.3 457.9 22.4 0.3 11.6 49.6 35130
6/2/2010 18:11 14.4 3140 32.330 1064 53.4 -0.3 457.9 21.8 0.3 11.5 58.8 35198
6/2/2010 18:12 14.6 3130 32.301 1062 53.6 -0.3 457.9 22.7 0.3 11.5 57.0 35024
6/2/2010 18:13 14.7 3124 32.310 1061 53.7 -0.3 457.9 21.9 0.3 11.5 53.2 34851
6/2/2010 18:14 14.8 3118 32.319 1061 53.9 -0.3 457.9 23.2 0.3 11.4 47.1 34823
6/2/2010 18:15 14.9 3113 32.328 1061 52.2 -0.3 457.9 23.1 0.3 11.4 52.0 34923
6/2/2010 18:16 15.1 3107 32.337 1061 52.4 -0.3 457.9 22.8 0.3 11.4 49.3 34917
6/2/2010 18:17 15.2 3101 32.346 1061 52.6 -0.3 457.9 22.5 0.3 11.3 53.5 34910
6/2/2010 18:18 15.3 3096 32.355 1061 52.8 -0.3 457.9 22.0 0.3 11.3 60.9 34904
6/2/2010 18:19 15.4 3090 32.365 1062 52.5 -0.3 457.9 23.2 0.3 11.2 57.0 34898
6/2/2010 18:20 15.6 3084 32.374 1063 52.2 -0.3 457.9 22.9 0.3 11.2 60.5 34892
6/2/2010 18:21 15.7 3079 32.383 1064 51.9 -0.3 457.9 22.8 0.3 11.2 56.0 34760
6/2/2010 18:22 15.7 3079 32.392 1065 52.1 -0.3 457.9 23.1 0.3 11.1 53.6 34740
6/2/2010 18:23 15.1 3098 32.401 1066 50.6 -0.3 457.8 22.4 0.3 11.1 55.4 34882
6/2/2010 18:24 14.5 3118 32.410 1067 52.4 -0.3 457.8 22.5 0.3 11.1 55.1 34815
6/2/2010 18:25 22.0 2849 32.419 1070 53.7 -0.3 457.8 22.0 0.3 11.0 58.7 34943
6/2/2010 18:26 18.5 2974 32.428 1075 53.3 -0.3 457.8 21.7 0.3 11.0 59.8 34622
6/2/2010 18:27 15.8 3068 32.438 1073 52.9 -0.3 457.8 22.4 0.3 11.0 64.5 34618
6/2/2010 18:28 15.8 3067 32.447 1069 52.9 -0.3 457.8 22.5 0.3 10.9 62.8 34615
6/2/2010 18:29 15.8 3066 32.456 1064 51.7 -0.3 457.8 22.0 0.3 10.9 62.2 34612
6/2/2010 18:30 15.9 3064 32.465 1063 53.2 -0.3 457.8 22.3 0.3 10.8 53.6 34608
6/2/2010 18:31 15.9 3063 32.474 1062 52.2 -0.3 457.8 22.1 0.3 10.8 54.5 34605
6/2/2010 18:32 15.9 3062 32.483 1061 53.0 -0.3 457.8 23.1 0.3 10.8 60.1 34602
6/2/2010 18:33 15.9 3061 32.492 1062 53.1 -0.3 457.8 22.5 0.3 10.7 57.6 34598
6/2/2010 18:34 15.9 3059 32.501 1064 53.6 -0.3 457.8 22.2 0.3 10.7 56.9 34595
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

6/2/2010 18:35 15.9 3058 32.511 1068 52.0 -0.3 457.8 22.3 0.3 10.7 50.4 34591
6/2/2010 18:36 15.9 3057 32.520 1072 53.2 -0.3 457.7 23.0 0.3 10.6 51.3 34588
6/2/2010 18:37 15.9 3056 32.529 1075 50.9 -0.3 457.7 21.9 0.3 10.6 48.2 34585
6/2/2010 18:38 15.9 3055 32.538 1074 53.0 -0.3 457.7 22.0 0.3 10.6 48.0 34581
6/2/2010 18:39 16.0 3053 32.547 1074 52.0 -0.3 457.7 22.6 0.3 10.5 56.3 34655
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
956 3148 32.6 1064 52.5 -0.3 458.4 22.7 0.4 12.0 52.4 34856

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
563 2849 32.1 1054 50.4 -0.3 457.7 20.7 0.3 10.5 9.5 34171

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
1319 3573 34.3 1075 54.9 -0.3 459.1 24.8 0.7 17.4 88.2 35610

Test 1 Run 3 Minimum

Test 1 Run 3 Maximum

Test 1 Run 3 Average
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/3/2010 10:04to server not 4483 50.321 1307 76.0 -0.4 510.5 8.4 0.5 9.4 75.9 41880
6/3/2010 10:05to server not 4481 50.308 1307 76.1 -0.4 510.6 8.4 0.5 9.4 78.8 41895
6/3/2010 10:06 42.0 4488 50.372 1307 75.9 -0.4 510.7 8.4 0.5 9.4 84.2 41884
6/3/2010 10:07 42.0 4499 50.462 1307 76.3 -0.4 510.8 8.4 0.5 9.5 78.6 41872
6/3/2010 10:08 42.1 4510 50.553 1308 76.4 -0.4 510.9 8.4 0.5 9.5 77.4 41859
6/3/2010 10:09 42.1 4521 50.643 1309 76.1 -0.4 511.0 8.4 0.4 9.5 75.8 41846
6/3/2010 10:10 42.1 4531 50.734 1309 75.8 -0.4 511.1 8.4 0.4 9.5 75.3 41833
6/3/2010 10:11 42.1 4542 50.824 1307 75.3 -0.4 511.2 8.4 0.4 9.5 77.3 41821
6/3/2010 10:12 42.1 4553 50.915 1306 74.6 -0.4 511.3 8.4 0.4 9.5 77.8 41823
6/3/2010 10:13 42.2 4564 51.005 1307 75.0 -0.4 511.4 8.4 0.4 9.5 78.0 41847
6/3/2010 10:14 42.2 4576 51.095 1312 74.3 -0.4 511.5 8.4 0.4 9.5 76.2 41871
6/3/2010 10:15 42.2 4588 51.186 1314 76.8 -0.4 511.6 8.4 0.3 9.6 75.1 41894
6/3/2010 10:16 42.2 4600 51.276 1312 75.4 -0.4 511.7 8.4 0.3 9.6 82.9 41918
6/3/2010 10:17 42.2 4612 51.367 1310 73.9 -0.4 511.8 8.4 0.3 9.6 102.6 41942
6/3/2010 10:18 42.3 4624 51.457 1310 74.9 -0.4 511.8 8.4 0.3 9.6 89.8 41966
6/3/2010 10:19 42.3 4634 51.547 1309 77.4 -0.4 511.9 8.4 0.3 9.6 80.6 42044
6/3/2010 10:20 42.3 4645 51.638 1308 75.0 -0.4 512.0 8.4 0.3 9.6 78.1 42128
6/3/2010 10:21 42.3 4652 51.690 1308 76.2 -0.4 512.1 8.4 0.2 9.6 74.3 41508
6/3/2010 10:22 42.3 4641 51.626 1307 74.7 -0.4 512.2 8.4 0.2 9.6 76.0 41691
6/3/2010 10:23 42.4 4634 51.562 1306 74.3 -0.4 512.3 8.4 0.2 9.6 74.8 41873
6/3/2010 10:24 42.4 4628 51.498 1306 74.8 -0.4 512.4 8.4 0.2 9.7 82.9 41931
6/3/2010 10:25 42.4 4621 51.434 1306 73.8 -0.4 512.5 8.4 0.2 9.7 91.5 41901
6/3/2010 10:26 42.4 4615 51.370 1306 73.8 -0.4 512.6 8.4 0.1 9.7 87.8 41870
6/3/2010 10:27 42.5 4609 51.306 1305 73.9 -0.4 512.7 8.4 0.1 9.7 88.2 41839
6/3/2010 10:28 42.5 4601 51.242 1303 75.1 -0.4 512.8 8.4 0.1 9.7 85.5 41862
6/3/2010 10:29 42.5 4593 51.178 1304 75.3 -0.4 512.9 8.4 0.1 9.7 83.1 42045
6/3/2010 10:30 42.5 4585 51.114 1304 75.4 -0.4 513.0 8.4 0.1 9.7 78.0 42228
6/3/2010 10:31 42.5 4577 51.050 1303 74.5 -0.4 513.1 8.4 0.1 9.7 75.3 42247
6/3/2010 10:32 42.6 4569 50.987 1301 75.9 -0.4 513.2 8.4 0.1 9.8 73.0 42149
6/3/2010 10:33 42.6 4561 50.923 1299 75.6 -0.4 513.3 8.4 0.1 9.8 73.0 42051

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 10:34 42.6 4553 50.859 1298 74.0 -0.4 513.4 8.4 0.1 9.8 75.9 41953
6/3/2010 10:35 42.6 4546 50.795 1298 75.1 -0.4 513.5 8.4 0.1 9.8 72.1 41854
6/3/2010 10:36 42.6 4539 50.731 1298 75.3 -0.4 513.5 8.5 0.1 9.8 71.4 41756
6/3/2010 10:37 42.7 4532 50.667 1301 74.9 -0.4 513.6 8.5 0.1 9.8 75.9 41803
6/3/2010 10:38 42.6 4600 51.221 1305 76.4 -0.4 513.7 8.5 0.1 9.8 90.5 42290
6/3/2010 10:39 42.6 4693 51.982 1302 76.4 -0.4 513.8 8.5 0.1 9.8 83.6 41937
6/3/2010 10:40 42.6 4658 51.675 1298 76.2 -0.4 513.9 8.5 0.1 9.8 82.3 42406
6/3/2010 10:41 42.6 4612 51.272 1295 75.7 -0.4 513.9 8.4 0.1 9.9 85.1 41842
6/3/2010 10:42 42.6 4564 50.868 1297 76.9 -0.4 513.9 8.4 0.1 9.9 83.9 41627
6/3/2010 10:43 42.6 4539 50.694 1300 74.4 -0.4 513.9 8.4 0.1 9.9 80.2 41722
6/3/2010 10:44 42.5 4542 50.684 1303 75.7 -0.4 514.0 7.5 0.1 9.9 80.8 41881
6/3/2010 10:45 42.5 4545 50.674 1301 75.6 -0.4 514.0 8.5 0.1 9.9 80.7 42041
6/3/2010 10:46 42.5 4548 50.664 1299 75.3 -0.4 514.0 8.5 0.1 9.9 81.9 42200
6/3/2010 10:47 42.5 4552 50.654 1298 75.4 -0.4 514.0 8.5 0.2 9.9 85.1 41630
6/3/2010 10:48 42.5 4554 50.645 1299 73.4 -0.4 514.0 8.5 0.2 9.9 80.7 41678
6/3/2010 10:49 42.5 4554 50.635 1301 75.2 -0.4 514.0 8.5 0.2 10.0 78.5 41871
6/3/2010 10:50 42.4 4555 50.625 1303 76.1 -0.4 514.0 8.5 0.2 10.0 77.6 42063
6/3/2010 10:51 42.4 4555 50.615 1304 74.6 -0.4 514.0 8.5 0.2 10.0 78.6 42133
6/3/2010 10:52 42.4 4555 50.605 1303 75.6 -0.4 514.0 8.5 0.2 10.0 78.4 41836
6/3/2010 10:53 42.4 4556 50.595 1303 74.6 -0.4 514.1 8.5 0.2 10.0 85.4 42119
6/3/2010 10:54 42.4 4556 50.585 1302 75.0 -0.4 514.1 8.0 0.2 10.0 81.9 41697
6/3/2010 10:55 42.4 4557 50.575 1301 74.1 -0.4 514.1 8.6 0.2 10.0 85.1 41721
6/3/2010 10:56 42.3 4557 50.565 1305 73.3 -0.4 514.1 8.5 0.2 10.0 80.2 41844
6/3/2010 10:57 42.3 5199 50.556 1310 75.6 -0.4 514.1 8.5 0.3 14.8 22.4 41967
6/3/2010 10:58 42.3 4578 50.546 1311 75.9 -0.4 514.1 8.4 0.4 10.4 89.5 42090
6/3/2010 10:59 42.3 4544 50.536 1310 76.6 -0.4 514.1 7.7 0.4 10.0 87.0 42060
6/3/2010 11:00 42.3 4545 50.526 1305 74.4 -0.4 514.1 8.4 0.4 10.0 89.7 41817
6/3/2010 11:01 42.3 4545 50.516 1305 74.8 -0.4 514.2 8.4 0.4 10.0 92.1 41835
6/3/2010 11:02 42.2 4543 50.506 1307 75.9 -0.4 514.2 8.4 0.4 9.9 91.2 42039
6/3/2010 11:03 42.2 4539 50.496 1305 74.2 -0.4 514.2 8.4 0.4 9.9 94.9 42043
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Precipitator 
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Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 11:04 42.2 4536 50.486 1307 74.9 -0.4 514.2 7.8 0.4 9.9 91.6 42028
6/3/2010 11:05 42.2 4532 50.476 1309 75.3 -0.4 514.2 8.5 0.4 9.8 90.5 42015
6/3/2010 11:06 42.2 4529 50.467 1310 75.6 -0.4 514.2 8.5 0.4 9.8 85.3 42011
6/3/2010 11:07 42.2 4526 50.457 1307 76.0 -0.4 514.2 8.4 0.4 9.8 89.4 41995
6/3/2010 11:08 42.1 4523 50.447 1305 74.3 -0.4 514.2 8.4 0.4 9.8 93.5 41849
6/3/2010 11:09 42.1 4523 50.468 1306 75.3 -0.4 514.3 7.3 0.4 9.7 85.6 41703
6/3/2010 11:10 42.1 4529 50.532 1307 76.2 -0.4 514.3 8.3 0.4 9.7 89.3 41845
6/3/2010 11:11 42.1 4535 50.597 1309 74.8 -0.4 514.3 8.1 0.4 9.7 88.1 42013
6/3/2010 11:12 42.1 4540 50.662 1309 75.3 -0.4 514.3 8.0 0.4 9.7 87.8 42011
6/3/2010 11:13 42.1 4546 50.726 1308 74.8 -0.4 514.3 8.2 0.4 9.6 94.7 41994
6/3/2010 11:14 42.1 4552 50.791 1308 74.9 -0.4 514.3 8.4 0.3 9.6 96.3 41976
6/3/2010 11:15 42.0 4559 50.855 1308 75.4 -0.4 514.3 8.2 0.3 9.6 102.1 41995
6/3/2010 11:16 41.4 4586 50.920 1308 75.6 -0.4 514.3 8.4 0.3 9.6 97.5 41870
6/3/2010 11:17 41.3 4593 50.984 1306 76.4 -0.4 514.4 8.4 0.3 9.5 100.7 41719
6/3/2010 11:18 41.4 4590 51.014 1308 75.8 -0.4 514.4 8.4 0.3 9.5 97.3 41918
6/3/2010 11:19 41.6 4580 50.994 1308 75.2 -0.4 514.4 8.4 0.3 9.5 102.2 41898
6/3/2010 11:20 41.7 4571 50.974 1308 75.2 -0.4 514.4 8.4 0.3 9.5 100.7 41875
6/3/2010 11:21 41.8 4562 50.953 1309 75.1 -0.5 514.4 8.4 0.3 9.4 101.3 41852
6/3/2010 11:22 41.9 4553 50.933 1309 75.1 -0.5 514.4 8.4 0.3 9.4 103.0 41828
6/3/2010 11:23 42.0 4544 50.913 1309 76.2 -0.5 514.4 8.4 0.3 9.4 100.6 41805
6/3/2010 11:24 50.9 4236 50.972 1313 75.6 -0.5 514.4 7.9 0.3 9.3 101.9 41789
6/3/2010 11:25 46.0 4421 51.088 1318 75.8 -0.5 514.4 8.6 0.3 9.3 112.5 41775
6/3/2010 11:26 44.6 4480 51.203 1316 75.8 -0.5 514.5 8.6 0.3 9.3 103.5 41761
6/3/2010 11:27 43.3 4538 51.318 1313 75.8 -0.5 514.5 8.6 0.3 9.3 113.3 41900
6/3/2010 11:28 4.6 5225 45.609 1291 76.8 -0.5 514.5 8.6 0.3 9.2 118.8 39909
6/3/2010 11:29 4.4 5610 48.803 1248 73.0 -0.5 514.5 8.2 1.1 9.2 166.4 40731
6/3/2010 11:30 38.9 4904 53.166 1237 75.6 -0.5 514.5 8.5 0.0 9.2 95.0 42795
6/3/2010 11:31 42.5 4811 53.477 1275 80.9 -0.5 514.5 8.5 0.0 9.2 94.5 43687
6/3/2010 11:32 42.5 4670 52.251 1298 79.2 -0.5 514.5 8.5 0.1 9.2 93.9 42926
6/3/2010 11:33 42.5 4529 51.025 1302 77.6 -0.5 514.5 8.5 0.1 9.3 101.6 42077
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 11:34 42.5 4477 50.555 1302 76.0 -0.5 514.6 8.5 0.1 9.3 108.5 41839
6/3/2010 11:35 42.5 4489 50.625 1308 74.7 -0.5 514.6 8.5 0.1 9.3 102.3 41805
6/3/2010 11:36 42.5 4501 50.696 1312 73.9 -0.5 514.6 8.5 0.1 9.4 96.6 41770
6/3/2010 11:37 42.5 4513 50.766 1311 75.9 -0.5 514.6 8.4 0.1 9.4 104.4 41748
6/3/2010 11:38 42.4 4525 50.836 1311 75.2 -0.5 514.6 8.4 0.2 9.4 112.0 41862
6/3/2010 11:39 42.4 4537 50.907 1311 75.1 -0.5 514.6 8.4 0.2 9.5 113.1 41976
6/3/2010 11:40 42.4 4549 50.977 1311 75.9 -0.5 514.6 8.4 0.2 9.5 109.6 42090
6/3/2010 11:41 42.4 4561 51.047 1313 76.7 -0.5 514.6 8.4 0.2 9.6 102.7 42204
6/3/2010 11:42 42.4 4577 51.117 1315 76.6 -0.5 514.7 8.4 0.2 9.6 97.0 42318
6/3/2010 11:43 42.4 4593 51.188 1313 76.2 -0.5 514.7 8.4 0.3 9.6 95.5 42525
6/3/2010 11:44 42.4 4593 51.150 1307 76.4 -0.5 514.7 8.4 0.3 9.7 97.9 41706
6/3/2010 11:45 42.3 4588 51.077 1306 75.9 -0.5 514.7 8.4 0.3 9.7 97.4 42000
6/3/2010 11:46 42.3 4583 51.004 1304 75.4 -0.5 514.7 8.4 0.3 9.7 98.0 41707
6/3/2010 11:47 42.3 4578 50.931 1306 76.4 -0.5 514.7 8.4 0.3 9.8 99.2 42079
6/3/2010 11:48 42.3 4573 50.857 1309 77.4 -0.5 514.7 8.4 0.4 9.8 104.8 41696
6/3/2010 11:49 42.3 4571 50.800 1312 74.8 -0.5 514.7 8.0 0.4 9.9 97.4 41842
6/3/2010 11:50 42.3 4588 50.914 1311 77.2 -0.5 514.7 8.4 0.4 9.9 96.1 41812
6/3/2010 11:51 42.2 4606 51.028 1307 74.5 -0.5 514.8 8.4 0.4 9.9 102.2 41670
6/3/2010 11:52 42.2 4623 51.142 1304 74.4 -0.5 514.8 8.4 0.4 10.0 98.5 41772
6/3/2010 11:53 42.2 4641 51.256 1307 75.2 -0.5 514.8 8.4 0.5 10.0 96.6 42028
6/3/2010 11:54 42.2 4655 51.337 1309 75.0 -0.5 514.8 7.7 0.5 10.1 109.6 42015
6/3/2010 11:55 42.2 4658 51.317 1308 75.9 -0.5 514.8 8.4 0.5 10.1 101.1 42032
6/3/2010 11:56 42.2 4660 51.297 1304 75.6 -0.5 514.8 8.4 0.5 10.1 106.8 42050
6/3/2010 11:57 42.2 5677 51.277 1304 75.3 -0.5 514.8 8.4 0.5 16.5 32.6 42071
6/3/2010 11:58 42.1 4731 51.258 1305 76.8 -0.5 514.8 8.4 0.5 10.8 102.6 42100
6/3/2010 11:59 42.1 4631 51.238 1309 75.7 -0.5 514.9 8.4 0.5 9.9 100.8 42050
6/3/2010 12:00 42.1 4630 51.218 1307 75.8 -0.5 514.9 8.4 0.5 9.9 104.8 41890
6/3/2010 12:01 42.1 4628 51.198 1306 75.8 -0.5 514.9 8.4 0.5 9.9 107.0 41730
6/3/2010 12:02 42.1 4625 51.169 1307 76.4 -0.5 514.9 8.4 0.5 9.9 104.6 41947
6/3/2010 12:03 40.8 4666 51.111 1309 76.9 -0.5 514.9 8.4 0.5 9.9 96.9 42291
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 12:04 42.1 4610 51.053 1306 74.9 -0.5 514.9 8.4 0.5 9.9 97.7 42283
6/3/2010 12:05 42.1 4603 50.994 1306 75.1 -0.5 514.9 8.4 0.5 9.9 94.4 42158
6/3/2010 12:06 42.1 4597 50.936 1305 75.2 -0.5 514.9 8.4 0.5 9.9 96.3 42022
6/3/2010 12:07 42.1 4590 50.878 1303 75.3 -0.5 515.0 8.4 0.5 9.9 97.5 41904
6/3/2010 12:08 39.6 4672 50.820 1300 75.1 -0.5 515.0 8.4 0.5 9.9 91.6 41884
6/3/2010 12:09 39.9 4656 50.762 1298 75.0 -0.5 515.0 8.0 0.4 9.9 89.5 41864
6/3/2010 12:10 40.2 4639 50.704 1299 75.0 -0.5 515.0 8.2 0.4 9.9 88.7 41901
6/3/2010 12:11 40.5 4622 50.646 1301 75.0 -0.5 515.0 8.4 0.4 10.0 87.1 41944
6/3/2010 12:12 40.8 4606 50.588 1301 75.0 -0.5 515.0 8.4 0.4 10.0 88.9 41940
6/3/2010 12:13 41.0 4589 50.530 1300 75.2 -0.5 515.0 8.4 0.4 10.0 92.7 41871
6/3/2010 12:14 41.3 4572 50.472 1300 75.5 -0.5 515.0 8.4 0.4 10.0 100.3 41801
6/3/2010 12:15 41.6 4556 50.414 1297 75.7 -0.5 515.1 8.4 0.4 10.0 98.4 41397
6/3/2010 12:16 41.8 4542 50.355 1300 75.6 -0.5 515.1 8.4 0.4 10.0 93.6 41990
6/3/2010 12:17 41.8 4541 50.353 1303 73.8 -0.5 515.1 7.6 0.4 10.0 95.9 42020
6/3/2010 12:18 41.9 4541 50.356 1303 73.8 -0.5 515.1 8.4 0.4 10.0 97.4 42049
6/3/2010 12:19 41.9 4540 50.358 1303 73.8 -0.5 515.1 8.4 0.4 10.0 98.9 42023
6/3/2010 12:20 41.9 4540 50.361 1303 75.5 -0.5 515.1 8.4 0.4 10.0 97.2 41991
6/3/2010 12:21 42.0 4539 50.364 1303 75.4 -0.5 515.1 8.4 0.4 10.0 96.9 41960
6/3/2010 12:22 42.0 4537 50.366 1302 75.2 -0.5 515.1 8.3 0.4 10.0 99.3 41928
6/3/2010 12:23 42.0 4535 50.369 1301 75.1 -0.5 515.1 8.3 0.3 10.0 102.0 41897
6/3/2010 12:24 42.0 4533 50.372 1302 75.1 -0.5 515.2 8.3 0.3 10.0 95.8 41910
6/3/2010 12:25 42.1 4530 50.374 1306 75.3 -0.5 515.2 8.4 0.3 10.0 92.7 41956
6/3/2010 12:26 42.1 4528 50.377 1306 75.5 -0.5 515.2 8.4 0.3 10.0 100.9 41968
6/3/2010 12:27 42.1 4526 50.380 1306 75.2 -0.5 515.2 8.4 0.3 10.0 95.3 41969
6/3/2010 12:28 42.2 4523 50.382 1306 74.9 -0.5 515.2 8.4 0.3 10.0 105.5 41970
6/3/2010 12:29 42.2 4521 50.385 1306 74.8 -0.5 515.2 8.4 0.3 10.0 96.4 41971
6/3/2010 12:30 42.2 4522 50.388 1306 74.8 -0.5 515.2 8.4 0.3 10.1 95.4 41971
6/3/2010 12:31 42.2 4523 50.390 1305 74.9 -0.5 515.2 8.4 0.3 10.1 92.5 41933
6/3/2010 12:32 42.2 4525 50.393 1305 75.0 -0.5 515.3 8.4 0.3 10.1 90.7 41774
6/3/2010 12:33 42.2 4529 50.417 1305 75.7 -0.5 515.3 8.4 0.3 10.1 89.7 41380
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 12:34 42.2 4537 50.470 1306 76.1 -0.5 515.3 8.4 0.3 10.1 93.8 42116
6/3/2010 12:35 42.2 4544 50.524 1306 76.6 -0.5 515.3 8.4 0.3 10.1 93.9 41924
6/3/2010 12:36 42.2 4552 50.578 1306 77.0 -0.5 515.3 8.4 0.3 10.1 91.7 41800
6/3/2010 12:37 42.2 4560 50.631 1306 75.5 -0.5 515.3 8.4 0.2 10.1 93.4 41772
6/3/2010 12:38 42.2 4567 50.685 1309 74.6 -0.5 515.3 8.4 0.2 10.1 93.6 42036
6/3/2010 12:39 42.2 4574 50.738 1311 75.3 -0.5 515.3 8.4 0.2 10.1 90.9 42300
6/3/2010 12:40 42.2 4581 50.792 1310 75.7 -0.5 515.4 8.4 0.2 10.1 97.5 42243
6/3/2010 12:41 42.2 4588 50.845 1308 75.4 -0.5 515.4 8.4 0.2 10.1 98.1 42157
6/3/2010 12:42 42.2 4594 50.899 1308 75.1 -0.5 515.4 8.4 0.2 10.1 94.0 42089
6/3/2010 12:43 42.2 4596 50.953 1310 74.7 -0.5 515.4 8.4 0.2 10.1 94.4 42033
6/3/2010 12:44 42.2 4603 51.006 1311 75.4 -0.5 515.4 8.4 0.2 10.1 98.6 41976
6/3/2010 12:45 42.2 4611 51.060 1310 76.1 -0.5 515.4 8.4 0.2 10.1 91.5 41920
6/3/2010 12:46 42.2 4624 51.113 1309 76.2 -0.5 515.4 8.4 0.2 10.1 95.9 41864
6/3/2010 12:47 42.2 4630 51.167 1308 76.4 -0.5 515.4 8.4 0.2 10.1 93.8 41856
6/3/2010 12:48 42.2 4635 51.220 1307 75.1 -0.5 515.5 8.3 0.2 10.1 101.9 41865
6/3/2010 12:49 42.2 4641 51.274 1307 75.2 -0.5 515.5 8.3 0.2 10.2 93.1 41806
6/3/2010 12:50 42.1 4648 51.327 1308 75.5 -0.5 515.5 8.4 0.2 10.2 90.1 41700
6/3/2010 12:51 42.1 4655 51.381 1310 75.8 -0.5 515.5 8.4 0.1 10.2 86.2 41733
6/3/2010 12:52 42.1 4661 51.435 1311 76.1 -0.5 515.5 8.4 0.1 10.2 90.2 41779
6/3/2010 12:53 42.1 4668 51.488 1310 76.3 -0.5 515.5 8.4 0.1 10.2 91.8 41825
6/3/2010 12:54 42.1 4675 51.542 1310 76.6 -0.5 515.5 8.4 0.1 10.2 92.5 41871
6/3/2010 12:55 42.1 4682 51.595 1309 76.9 -0.5 515.5 8.4 0.1 10.2 92.4 41783
6/3/2010 12:56 42.1 4688 51.649 1311 74.6 -0.5 515.5 8.4 0.1 10.2 93.8 41842
6/3/2010 12:57 42.1 5645 51.702 1310 74.9 -0.5 515.6 8.3 0.1 16.3 21.6 42013
6/3/2010 12:58 42.1 4728 51.756 1309 75.1 -0.5 515.6 8.3 0.1 10.5 96.5 41888
6/3/2010 12:59 42.1 4734 51.809 1308 75.4 -0.5 515.6 8.3 0.1 10.4 90.3 41736
6/3/2010 13:00 42.1 4655 51.155 1307 75.6 -0.5 515.6 8.2 0.1 10.4 94.5 41698
6/3/2010 13:01 42.1 4625 50.895 1303 75.9 -0.5 515.6 8.2 0.1 10.4 95.6 41999
6/3/2010 13:02 42.1 4619 50.845 1302 75.8 -0.5 515.6 8.4 0.1 10.4 91.7 42158
6/3/2010 13:03 42.1 4614 50.795 1300 75.6 -0.5 515.6 8.4 0.1 10.4 96.6 42042
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O2 
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CO 
Conc.
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Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

6/3/2010 13:04 42.1 4609 50.746 1298 75.5 -0.5 515.6 8.3 0.2 10.4 88.2 42121
6/3/2010 13:05 42.1 4603 50.696 1298 75.4 -0.5 515.7 8.4 0.2 10.4 90.5 42008
6/3/2010 13:06 42.1 4599 50.655 1299 75.2 -0.5 515.7 8.4 0.2 10.4 85.1 41913
6/3/2010 13:07 42.1 4605 50.708 1300 75.1 -0.5 515.7 8.4 0.2 10.4 81.5 41902
6/3/2010 13:08 42.1 4610 50.761 1300 74.9 -0.5 515.7 8.4 0.2 10.4 77.3 41951
6/3/2010 13:09 42.1 4616 50.814 1297 74.8 -0.5 515.7 8.4 0.2 10.4 75.8 42001
6/3/2010 13:10 42.1 4622 50.868 1293 74.6 -0.5 515.7 8.3 0.2 10.4 78.1 42050
6/3/2010 13:11 42.1 4624 50.887 1289 76.0 -0.5 515.7 8.0 0.2 10.4 76.9 41449
6/3/2010 13:12 42.1 4614 50.807 1288 75.9 -0.5 515.7 8.0 0.2 10.4 77.2 42087
6/3/2010 13:13 42.1 4604 50.727 1288 76.0 -0.5 515.8 8.2 0.2 10.3 73.9 41967
6/3/2010 13:14 42.1 4594 50.647 1288 76.1 -0.5 515.8 8.0 0.2 10.3 73.9 41847
6/3/2010 13:15 42.1 4584 50.567 1288 75.9 -0.5 515.8 8.0 0.2 10.3 73.3 41733
6/3/2010 13:16 42.1 4574 50.487 1288 75.2 -0.5 515.8 8.2 0.2 10.3 75.8 41679
6/3/2010 13:17 42.1 4564 50.407 1288 74.4 -0.5 515.8 8.3 0.2 10.3 75.4 41653
6/3/2010 13:18 42.1 4554 50.327 1292 76.0 -0.5 515.8 8.3 0.2 10.3 72.2 41630
6/3/2010 13:19 42.1 4544 50.247 1295 75.4 -0.5 515.8 8.3 0.2 10.3 74.1 41607
6/3/2010 13:20 42.1 4535 50.167 1296 75.7 -0.5 515.8 8.3 0.3 10.3 74.4 41584
6/3/2010 13:21 42.1 4526 50.087 1297 74.8 -0.5 515.8 8.3 0.3 10.3 75.8 41561
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Parameter
Waste 
Feed Coal Feed
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Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2509 4603 50.9 1304 75.5 -0.5 514.4 8.4 0.3 10.0 90.0 41917

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
261 4236 45.6 1237 73.0 -0.5 510.5 7.3 0.0 9.2 21.6 39909

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
3054 5677 53.5 1318 80.9 -0.4 515.8 8.6 1.1 16.5 166.4 43687

Test 1 Run 1 Minimum

Test 1 Run 1 Maximum

Test 1 Run 1 Average
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Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/3/2010 14:13 42.0 4670 51.676 1301 75.6 -0.5 516.5 8.3 0.5 10.1 91.0 41966
6/3/2010 14:14 42.0 4664 51.623 1300 75.5 -0.5 516.5 8.3 0.5 10.1 90.3 41965
6/3/2010 14:15 42.0 4658 51.570 1300 75.3 -0.5 516.5 8.2 0.5 10.1 93.2 41984
6/3/2010 14:16 42.0 4651 51.517 1300 75.1 -0.5 516.5 8.1 0.5 10.1 90.1 42003
6/3/2010 14:17 42.0 4645 51.464 1301 74.9 -0.5 516.5 7.8 0.5 10.1 86.7 42022
6/3/2010 14:18 42.0 4638 51.411 1302 75.1 -0.5 516.5 7.7 0.5 10.1 85.7 41658
6/3/2010 14:19 42.0 4633 51.358 1301 76.1 -0.5 516.5 7.8 0.5 10.1 86.1 41823
6/3/2010 14:20 42.0 4628 51.305 1301 75.9 -0.5 516.6 7.9 0.5 10.1 84.4 41763
6/3/2010 14:21 42.0 4624 51.252 1300 75.6 -0.5 516.6 7.9 0.5 10.1 83.3 41703
6/3/2010 14:22 42.0 4619 51.199 1298 74.6 -0.5 516.6 8.0 0.5 10.1 80.3 41656
6/3/2010 14:23 42.0 4614 51.146 1298 74.8 -0.5 516.6 8.1 0.5 10.1 79.4 41741
6/3/2010 14:24 42.0 4607 51.093 1299 74.9 -0.5 516.6 8.1 0.5 10.1 79.4 41827
6/3/2010 14:25 42.0 4601 51.042 1299 75.0 -0.5 516.6 7.6 0.5 10.1 77.0 41909
6/3/2010 14:26 42.0 4598 51.024 1300 75.2 -0.5 516.6 8.3 0.5 10.1 74.5 41956
6/3/2010 14:27 41.9 4595 51.005 1300 75.3 -0.5 516.6 8.3 0.5 10.1 76.5 42002
6/3/2010 14:28 41.9 4592 50.986 1299 75.3 -0.5 516.7 8.3 0.5 10.1 76.5 42034
6/3/2010 14:29 41.9 4590 50.967 1298 75.2 -0.5 516.7 8.3 0.5 10.1 75.5 41898
6/3/2010 14:30 41.9 4587 50.949 1296 75.1 -0.5 516.7 8.3 0.5 10.1 74.4 41762
6/3/2010 14:31 41.9 4584 50.930 1292 74.9 -0.5 516.7 8.3 0.5 10.1 77.4 41625
6/3/2010 14:32 41.9 4583 50.911 1288 74.8 -0.5 516.7 8.3 0.5 10.1 76.4 41560
6/3/2010 14:33 41.9 4582 50.893 1285 74.8 -0.5 516.7 8.3 0.5 10.1 77.3 41959
6/3/2010 14:34 41.9 4580 50.874 1284 74.8 -0.5 516.7 8.3 0.5 10.1 75.0 41915
6/3/2010 14:35 41.9 4579 50.855 1286 74.9 -0.5 516.7 8.3 0.5 10.1 71.6 41858
6/3/2010 14:36 41.9 4577 50.836 1285 74.9 -0.5 516.8 8.3 0.5 10.1 75.7 41794
6/3/2010 14:37 41.9 4576 50.818 1285 75.0 -0.5 516.8 8.3 0.5 10.1 72.4 41761
6/3/2010 14:38 41.9 4574 50.799 1286 75.0 -0.5 516.8 8.3 0.5 10.1 72.7 41971
6/3/2010 14:39 41.9 4572 50.780 1287 75.2 -0.5 516.8 8.3 0.5 10.1 75.0 41581
6/3/2010 14:40 41.9 4570 50.761 1289 75.5 -0.5 516.8 8.3 0.5 10.1 73.2 41819
6/3/2010 14:41 41.9 4568 50.743 1292 75.8 -0.5 516.8 8.2 0.5 10.1 72.1 42001
6/3/2010 14:42 41.9 4566 50.724 1293 76.2 -0.5 516.8 8.2 0.5 10.1 72.8 41948

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
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Air Flow 
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Precipitator 
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Precipitator 
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THC 
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O2 
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CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 14:43 41.9 4564 50.705 1293 75.0 -0.5 516.8 8.2 0.5 10.1 75.5 41874
6/3/2010 14:44 41.9 4562 50.686 1293 74.8 -0.5 516.9 8.2 0.5 10.1 75.2 41799
6/3/2010 14:45 41.9 4564 50.698 1293 74.6 -0.5 516.9 8.2 0.5 10.1 75.0 41725
6/3/2010 14:46 41.9 4571 50.754 1295 75.0 -0.5 516.9 8.2 0.5 10.1 74.4 41944
6/3/2010 14:47 41.9 4578 50.809 1296 75.6 -0.5 516.9 8.2 0.5 10.1 76.2 42088
6/3/2010 14:48 41.9 4585 50.864 1298 75.5 -0.5 516.9 8.2 0.5 10.1 77.2 42222
6/3/2010 14:49 41.9 4592 50.920 1300 75.6 -0.5 516.9 8.2 0.5 10.1 75.3 41882
6/3/2010 14:50 41.9 4599 50.975 1302 74.8 -0.5 516.9 8.2 0.5 10.1 76.6 41757
6/3/2010 14:51 41.9 4606 51.030 1304 75.8 -0.5 516.9 8.2 0.5 10.1 76.8 41718
6/3/2010 14:52 41.9 4612 51.085 1302 76.8 -0.5 516.9 8.2 0.5 10.1 84.1 41412
6/3/2010 14:53 41.9 4619 51.141 1300 76.9 -0.5 517.0 8.2 0.5 10.1 79.3 41808
6/3/2010 14:54 41.9 4623 51.171 1302 75.2 -0.5 517.0 8.2 0.5 10.1 73.3 41660
6/3/2010 14:55 41.9 4624 51.185 1304 75.8 -0.5 517.0 7.6 0.5 10.1 73.5 42213
6/3/2010 14:56 41.9 4626 51.198 1303 75.3 -0.5 517.0 8.3 0.5 10.1 73.4 42110
6/3/2010 14:57 41.9 5343 51.211 1302 75.6 -0.5 517.0 8.2 0.5 15.1 20.4 42007
6/3/2010 14:58 41.9 4628 51.225 1300 75.9 -0.5 517.0 8.2 0.5 10.1 72.0 41905
6/3/2010 14:59 41.9 4630 51.238 1299 75.2 -0.5 517.0 8.1 0.4 10.0 70.9 41969
6/3/2010 15:00 41.9 4631 51.251 1298 75.3 -0.5 517.0 7.5 0.4 10.0 70.1 42089
6/3/2010 15:01 41.9 4632 51.265 1298 75.9 -0.5 517.1 8.2 0.4 10.0 72.8 42069
6/3/2010 15:02 41.9 4633 51.278 1297 75.2 -0.5 517.1 8.2 0.4 10.0 72.1 42036
6/3/2010 15:03 41.9 4634 51.291 1297 75.6 -0.5 517.1 8.2 0.4 10.0 73.3 42003
6/3/2010 15:04 41.9 4635 51.304 1296 76.3 -0.5 517.1 8.2 0.4 10.0 74.3 41970
6/3/2010 15:05 41.9 4636 51.318 1293 75.4 -0.5 517.1 8.2 0.4 10.0 73.7 41938
6/3/2010 15:06 41.9 4637 51.331 1293 75.9 -0.5 517.1 8.2 0.4 10.0 74.9 41909
6/3/2010 15:07 41.9 4638 51.344 1292 74.8 -0.5 517.1 8.2 0.4 10.0 73.3 41880
6/3/2010 15:08 41.9 4638 51.358 1292 75.8 -0.5 517.1 8.2 0.4 10.0 69.8 41850
6/3/2010 15:09 41.9 4639 51.371 1291 75.9 -0.5 517.2 8.2 0.4 10.0 67.6 41878
6/3/2010 15:10 41.9 4640 51.384 1292 76.6 -0.5 517.2 8.2 0.4 10.0 69.8 41948
6/3/2010 15:11 41.9 4642 51.398 1292 75.6 -0.5 517.2 8.2 0.4 10.0 70.2 42005
6/3/2010 15:12 41.9 4643 51.411 1290 75.2 -0.5 517.2 8.2 0.4 10.0 69.3 41923
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O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 15:13 41.9 4644 51.424 1289 74.7 -0.5 517.2 8.2 0.4 10.0 68.1 41840
6/3/2010 15:14 41.9 4645 51.437 1290 74.9 -0.5 517.2 8.2 0.4 10.0 71.0 41788
6/3/2010 15:15 41.9 4646 51.451 1290 75.9 -0.5 517.2 8.2 0.4 10.0 66.0 41779
6/3/2010 15:16 41.9 4647 51.464 1290 75.4 -0.5 517.2 8.2 0.4 9.9 67.0 41770
6/3/2010 15:17 41.9 4648 51.477 1289 73.8 -0.5 517.2 8.2 0.4 9.9 67.8 41754
6/3/2010 15:18 41.9 4650 51.491 1289 75.3 -0.5 517.3 8.2 0.3 9.9 66.8 41669
6/3/2010 15:19 41.9 4651 51.504 1291 74.2 -0.5 517.3 8.2 0.3 9.9 65.1 41892
6/3/2010 15:20 41.8 4652 51.517 1292 75.9 -0.5 517.3 8.2 0.3 9.9 62.3 42205
6/3/2010 15:21 41.8 4651 51.512 1293 75.9 -0.5 517.3 8.2 0.3 9.9 65.6 42121
6/3/2010 15:22 41.8 4647 51.482 1293 75.8 -0.5 517.3 8.1 0.3 9.9 63.3 42038
6/3/2010 15:23 41.8 4643 51.451 1293 76.0 -0.5 517.3 8.1 0.3 9.9 62.1 41953
6/3/2010 15:24 41.8 4639 51.421 1295 76.3 -0.5 517.3 8.1 0.3 9.9 63.3 41863
6/3/2010 15:25 41.8 4635 51.390 1297 76.4 -0.5 517.3 7.6 0.3 9.9 65.9 41815
6/3/2010 15:26 41.8 4630 51.360 1300 76.3 -0.5 517.4 8.2 0.3 9.9 64.6 41768
6/3/2010 15:27 41.8 4626 51.330 1301 76.2 -0.5 517.4 8.2 0.3 9.9 64.1 41721
6/3/2010 15:28 41.8 4622 51.299 1301 76.1 -0.5 517.4 8.2 0.3 9.9 62.7 41673
6/3/2010 15:29 41.8 4618 51.269 1302 77.3 -0.5 517.4 8.2 0.3 9.9 65.1 41659
6/3/2010 15:30 41.8 4614 51.238 1302 75.2 -0.5 517.4 8.2 0.3 9.9 67.1 41742
6/3/2010 15:31 41.8 4610 51.208 1303 75.4 -0.5 517.4 8.2 0.3 9.9 67.5 41825
6/3/2010 15:32 41.8 4606 51.177 1305 76.7 -0.5 517.4 8.2 0.3 9.9 67.5 41908
6/3/2010 15:33 41.8 4602 51.147 1306 75.2 -0.5 517.4 8.2 0.3 9.9 71.0 41992
6/3/2010 15:34 41.8 4598 51.116 1308 74.4 -0.5 517.5 8.2 0.3 9.8 70.6 42075
6/3/2010 15:35 41.8 4594 51.086 1309 76.8 -0.5 517.5 8.2 0.3 9.8 72.2 41837
6/3/2010 15:36 41.8 4590 51.055 1309 74.0 -0.5 517.5 8.1 0.3 9.8 75.2 41741
6/3/2010 15:37 41.8 4586 51.025 1311 75.7 -0.5 517.5 8.2 0.3 9.8 76.7 41995
6/3/2010 15:38 41.8 4582 50.994 1312 75.5 -0.5 517.5 8.2 0.2 9.8 77.8 41929
6/3/2010 15:39 41.8 4578 50.964 1311 75.3 -0.5 517.5 8.2 0.2 9.8 76.0 41999
6/3/2010 15:40 41.8 4573 50.934 1312 75.1 -0.5 517.5 8.2 0.2 9.8 76.3 42068
6/3/2010 15:41 41.8 4568 50.903 1313 75.3 -0.5 517.5 8.2 0.2 9.8 73.4 42000
6/3/2010 15:42 41.8 4563 50.883 1313 75.5 -0.5 517.6 8.2 0.2 9.8 79.5 41948
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Feed Coal Feed
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Production

Combustion 
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Furnace 
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Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 15:43 41.8 4560 50.877 1312 75.9 -0.5 517.6 8.2 0.2 9.8 85.9 41880
6/3/2010 15:44 41.8 4557 50.871 1312 75.0 -0.5 517.6 8.2 0.2 9.8 77.6 41915
6/3/2010 15:45 41.8 4555 50.865 1311 75.3 -0.5 517.6 8.2 0.2 9.8 79.4 41878
6/3/2010 15:46 41.8 4554 50.859 1311 75.7 -0.5 517.6 8.2 0.2 9.8 79.6 41492
6/3/2010 15:47 41.8 4553 50.853 1311 76.2 -0.5 517.6 8.2 0.2 9.8 78.6 41582
6/3/2010 15:48 41.8 4552 50.847 1310 75.9 -0.5 517.6 8.2 0.2 9.8 80.2 41913
6/3/2010 15:49 41.8 4551 50.841 1311 75.0 -0.5 517.6 8.2 0.2 9.8 77.9 42228
6/3/2010 15:50 41.8 4550 50.835 1312 75.0 -0.5 517.6 8.2 0.2 9.8 78.5 42050
6/3/2010 15:51 41.8 4549 50.829 1312 75.2 -0.5 517.7 8.2 0.2 9.8 84.6 41872
6/3/2010 15:52 41.8 4547 50.823 1313 75.9 -0.5 517.7 8.2 0.2 9.7 83.9 41694
6/3/2010 15:53 41.8 4546 50.817 1314 76.0 -0.5 517.7 8.2 0.2 9.7 85.0 41623
6/3/2010 15:54 41.8 4548 50.830 1315 75.8 -0.5 517.7 8.2 0.2 9.7 81.0 41875
6/3/2010 15:55 41.8 4550 50.855 1318 75.3 -0.5 517.7 8.2 0.2 9.7 74.8 42092
6/3/2010 15:56 41.8 4553 50.881 1318 76.0 -0.5 517.7 8.2 0.2 9.7 78.4 41958
6/3/2010 15:57 41.8 5619 50.907 1317 76.4 -0.5 517.7 8.2 0.2 16.7 18.6 41888
6/3/2010 15:58 41.8 4571 50.933 1314 74.4 -0.5 517.7 8.2 0.2 9.8 74.7 41819
6/3/2010 15:59 41.8 4575 50.959 1310 75.7 -0.5 517.8 8.2 0.2 9.9 78.0 41749
6/3/2010 16:00 41.8 4579 50.985 1307 75.5 -0.5 517.8 8.2 0.2 9.9 74.8 41723
6/3/2010 16:01 41.8 4583 51.010 1304 75.2 -0.5 517.8 8.2 0.2 9.9 80.7 41759
6/3/2010 16:02 41.8 4587 51.036 1302 75.0 -0.5 517.8 8.2 0.2 9.9 77.4 41831
6/3/2010 16:03 41.8 4592 51.062 1302 74.7 -0.5 517.8 8.2 0.2 9.9 74.8 41955
6/3/2010 16:04 41.8 4591 51.048 1304 74.7 -0.5 517.8 8.2 0.2 9.9 73.6 41873
6/3/2010 16:05 41.8 4589 51.021 1302 74.9 -0.5 517.8 8.2 0.2 9.9 76.9 41784
6/3/2010 16:06 41.8 4587 50.993 1300 75.0 -0.5 517.8 8.2 0.2 9.9 74.1 41783
6/3/2010 16:07 41.8 4585 50.966 1299 75.2 -0.5 517.9 8.2 0.2 9.9 76.4 41816
6/3/2010 16:08 41.8 4582 50.939 1300 75.2 -0.5 517.9 8.2 0.2 9.9 74.1 41850
6/3/2010 16:09 41.8 4580 50.911 1300 74.8 -0.5 517.9 8.2 0.2 10.0 74.5 41883
6/3/2010 16:10 41.8 4578 50.884 1299 74.4 -0.5 517.9 8.2 0.2 10.0 74.6 41917
6/3/2010 16:11 41.8 4575 50.857 1298 74.0 -0.5 517.9 8.2 0.2 10.0 75.0 41950
6/3/2010 16:12 41.8 4573 50.829 1299 74.4 -0.5 517.9 8.2 0.2 10.0 75.1 41984
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 16:13 41.7 4571 50.802 1301 75.8 -0.5 517.9 8.2 0.2 10.0 73.7 42010
6/3/2010 16:14 41.7 4568 50.775 1302 76.6 -0.5 517.9 8.2 0.3 10.0 74.9 41949
6/3/2010 16:15 41.7 4566 50.747 1303 75.5 -0.5 518.0 8.2 0.3 10.0 76.9 41888
6/3/2010 16:16 41.7 4563 50.720 1303 73.6 -0.5 518.0 8.1 0.3 10.0 78.2 41827
6/3/2010 16:17 41.7 4562 50.693 1306 74.8 -0.5 518.0 8.1 0.3 10.0 77.5 41939
6/3/2010 16:18 41.7 4561 50.665 1308 76.4 -0.5 518.0 8.1 0.3 10.0 79.2 42158
6/3/2010 16:19 41.7 4559 50.638 1307 76.2 -0.5 518.0 8.1 0.3 10.1 77.5 42082
6/3/2010 16:20 41.7 4558 50.611 1304 76.0 -0.5 518.0 8.1 0.3 10.1 79.7 42005
6/3/2010 16:21 41.7 4556 50.584 1302 75.8 -0.5 518.0 8.1 0.3 10.1 77.6 41929
6/3/2010 16:22 41.7 4554 50.556 1302 75.6 -0.5 518.0 8.2 0.3 10.1 78.0 41874
6/3/2010 16:23 41.7 4553 50.529 1302 74.8 -0.5 518.0 8.2 0.3 10.1 78.9 41441
6/3/2010 16:24 41.7 4551 50.502 1302 75.0 -0.5 518.1 8.2 0.3 10.1 73.7 42315
6/3/2010 16:25 41.7 4549 50.474 1302 75.1 -0.5 518.1 8.2 0.3 10.1 73.8 42132
6/3/2010 16:26 41.7 4548 50.447 1302 75.3 -0.5 518.1 8.2 0.3 10.1 76.0 41948
6/3/2010 16:27 41.7 4546 50.420 1300 75.5 -0.5 518.1 8.2 0.3 10.1 75.4 41765
6/3/2010 16:28 41.7 4544 50.392 1299 75.7 -0.5 518.1 8.2 0.3 10.2 77.2 41629
6/3/2010 16:29 41.7 4543 50.365 1298 75.9 -0.5 518.1 8.2 0.3 10.2 80.6 41850
6/3/2010 16:30 41.7 4541 50.338 1299 76.1 -0.5 518.1 8.2 0.3 10.2 76.8 41835
6/3/2010 16:31 41.7 4541 50.325 1298 73.6 -0.5 518.1 8.2 0.4 10.2 78.3 41820
6/3/2010 16:32 41.7 4542 50.322 1298 74.9 -0.5 518.2 8.2 0.4 10.2 75.9 41805
6/3/2010 16:33 41.7 4543 50.320 1299 75.8 -0.5 518.2 8.2 0.4 10.2 77.4 41791
6/3/2010 16:34 41.7 4544 50.317 1299 75.7 -0.5 518.2 8.2 0.4 10.2 74.3 41776
6/3/2010 16:35 41.7 4545 50.314 1299 75.8 -0.5 518.2 8.2 0.4 10.2 74.0 41761
6/3/2010 16:36 41.7 4546 50.312 1300 74.6 -0.5 518.2 8.2 0.4 10.2 74.7 41781
6/3/2010 16:37 41.7 4547 50.309 1300 75.0 -0.5 518.2 8.2 0.4 10.2 74.9 41849
6/3/2010 16:38 41.7 4548 50.307 1301 75.8 -0.5 518.2 8.2 0.4 10.3 78.5 41917
6/3/2010 16:39 41.7 4549 50.304 1303 75.6 -0.5 518.2 8.2 0.4 10.3 76.5 41985
6/3/2010 16:40 41.7 4550 50.301 1304 75.2 -0.5 518.3 8.2 0.4 10.3 79.8 42053
6/3/2010 16:41 41.7 4551 50.299 1305 74.8 -0.5 518.3 8.2 0.4 10.3 80.5 41826
6/3/2010 16:42 41.7 4552 50.296 1305 74.7 -0.5 518.3 8.2 0.4 10.3 84.1 41501
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 16:43 41.7 4553 50.294 1306 74.7 -0.5 518.3 8.2 0.4 10.3 84.3 41961
6/3/2010 16:44 41.7 4554 50.291 1310 76.4 -0.5 518.3 8.2 0.4 10.3 81.2 41990
6/3/2010 16:45 41.7 4555 50.288 1309 75.5 -0.5 518.3 8.2 0.4 10.3 84.6 41957
6/3/2010 16:46 41.7 4556 50.286 1308 76.8 -0.5 518.3 8.2 0.4 10.3 79.1 41960
6/3/2010 16:47 41.7 4557 50.283 1309 74.9 -0.5 518.3 8.2 0.4 10.3 78.3 42014
6/3/2010 16:48 41.7 4558 50.281 1311 75.2 -0.5 518.3 8.2 0.5 10.4 75.8 42069
6/3/2010 16:49 41.7 4559 50.278 1315 75.5 -0.5 518.4 8.2 0.5 10.4 77.8 42097
6/3/2010 16:50 41.7 4560 50.276 1313 75.5 -0.5 518.4 8.2 0.5 10.4 79.4 42090
6/3/2010 16:51 41.7 4561 50.273 1311 75.5 -0.5 518.4 8.2 0.5 10.4 78.9 42083
6/3/2010 16:52 41.7 4562 50.270 1308 75.4 -0.5 518.4 8.2 0.5 10.4 78.4 42076
6/3/2010 16:53 41.7 4563 50.268 1307 75.3 -0.5 518.4 8.2 0.5 10.4 79.3 42104
6/3/2010 16:54 41.7 4564 50.265 1307 75.2 -0.5 518.4 8.2 0.5 10.4 76.8 42157
6/3/2010 16:55 41.7 4565 50.263 1306 75.2 -0.5 518.4 8.2 0.5 10.4 78.2 42161
6/3/2010 16:56 41.7 4566 50.260 1305 75.1 -0.5 518.4 8.2 0.5 10.4 76.7 42162
6/3/2010 16:57 41.7 5587 50.257 1303 75.1 -0.5 518.5 8.2 0.5 16.8 20.1 42162
6/3/2010 16:58 41.7 4569 50.266 1305 75.1 -0.5 518.5 8.2 0.5 10.5 74.5 42162
6/3/2010 16:59 41.7 4507 50.308 1306 75.7 -0.5 518.5 8.2 0.5 9.8 71.1 42162
6/3/2010 17:00 41.7 4516 50.351 1305 76.4 -0.5 518.5 8.2 0.5 9.8 77.3 42162
6/3/2010 17:01 41.7 4525 50.393 1306 75.9 -0.5 518.5 8.2 0.5 9.9 78.5 42162
6/3/2010 17:02 41.7 4534 50.436 1306 74.8 -0.5 518.5 8.2 0.5 9.9 76.1 42163
6/3/2010 17:03 41.7 4543 50.478 1306 75.4 -0.5 518.5 8.2 0.4 9.9 76.7 42163
6/3/2010 17:04 41.7 4553 50.520 1306 75.7 -0.5 518.5 8.3 0.4 10.0 75.4 42150
6/3/2010 17:05 41.7 4562 50.563 1305 76.0 -0.5 518.6 8.3 0.4 10.0 73.9 42097
6/3/2010 17:06 41.7 4571 50.605 1304 74.8 -0.5 518.6 8.3 0.4 10.1 74.0 42044
6/3/2010 17:07 41.7 4580 50.648 1304 75.8 -0.5 518.6 8.3 0.4 10.1 69.1 41992
6/3/2010 17:08 41.8 4589 50.690 1303 75.7 -0.5 518.6 8.3 0.4 10.1 74.2 41939
6/3/2010 17:09 41.8 4599 50.732 1302 75.6 -0.5 518.6 8.3 0.4 10.2 71.6 41886
6/3/2010 17:10 41.8 4608 50.775 1301 75.5 -0.5 518.6 8.3 0.4 10.2 72.2 41833
6/3/2010 17:11 41.8 4617 50.817 1300 75.4 -0.5 518.6 8.3 0.4 10.3 70.2 41814
6/3/2010 17:12 41.8 4626 50.859 1302 75.4 -0.5 518.6 8.3 0.4 10.3 66.9 41840
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

6/3/2010 17:13 41.8 4636 50.902 1304 75.3 -0.5 518.7 8.3 0.3 10.3 65.3 41867
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2509 4603 50.9 1301 75.4 -0.5 517.6 8.2 0.4 10.1 74.5 41906

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2502 4507 50.3 1284 73.6 -0.5 516.5 7.5 0.2 9.7 18.6 41412

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2518 5619 51.7 1318 77.3 -0.5 518.7 8.3 0.5 16.8 93.2 42315

Test 2 Run 2 Minimum

Test 2 Run 2 Maximum

Test 2 Run 2 Average
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Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
6/4/2010 7:00 42.0 4904 52.483 1302 77.5 -0.4 513.6 8.1 0.5 10.7 75.8 42264
6/4/2010 7:01 42.0 4897 52.465 1301 77.6 -0.4 513.6 8.1 0.5 10.7 78.8 42288
6/4/2010 7:02 42.0 4890 52.446 1301 77.5 -0.4 513.6 8.1 0.5 10.6 78.9 42311
6/4/2010 7:03 42.0 4883 52.427 1301 77.5 -0.4 513.6 8.1 0.5 10.6 79.3 42335
6/4/2010 7:04 42.0 4875 52.408 1300 77.4 -0.4 513.6 8.1 0.5 10.5 77.8 42358
6/4/2010 7:05 42.0 4868 52.389 1300 77.3 -0.4 513.6 8.1 0.5 10.5 76.4 42382
6/4/2010 7:06 42.0 4861 52.370 1299 77.3 -0.4 513.6 8.1 0.5 10.5 80.9 42405
6/4/2010 7:07 42.0 4853 52.351 1299 77.2 -0.4 513.6 8.1 0.5 10.4 73.5 42429
6/4/2010 7:08 42.0 4846 52.333 1299 77.2 -0.4 513.6 8.1 0.5 10.4 75.1 42452
6/4/2010 7:09 42.0 4838 52.311 1298 77.1 -0.4 513.6 8.1 0.5 10.3 75.4 42476
6/4/2010 7:10 42.0 4830 52.281 1296 77.0 -0.4 513.7 8.1 0.5 10.3 76.5 42500
6/4/2010 7:11 42.0 4821 52.252 1296 76.8 -0.4 513.7 8.1 0.5 10.3 75.4 42523
6/4/2010 7:12 42.0 4813 52.222 1295 76.7 -0.4 513.7 8.1 0.5 10.2 77.9 42547
6/4/2010 7:13 42.1 4804 52.192 1295 76.6 -0.4 513.7 7.3 0.5 10.2 78.6 42570
6/4/2010 7:14 42.1 4796 52.162 1294 76.4 -0.4 513.7 7.4 0.5 10.1 79.1 42594
6/4/2010 7:15 42.1 4788 52.133 1292 76.8 -0.4 513.7 8.2 0.5 10.1 82.6 42617
6/4/2010 7:16 42.1 4779 52.103 1293 77.5 -0.4 513.7 8.1 0.5 10.0 80.6 42608
6/4/2010 7:17 42.1 4771 52.073 1291 76.6 -0.4 513.7 8.0 0.5 10.0 85.2 42242
6/4/2010 7:18 42.1 4763 52.043 1292 76.2 -0.4 513.7 8.0 0.5 10.0 82.3 42271
6/4/2010 7:19 42.1 4755 52.014 1296 75.6 -0.4 513.7 7.9 0.5 9.9 81.4 42336
6/4/2010 7:20 42.1 4747 51.984 1299 76.7 -0.4 513.7 7.9 0.5 9.9 79.1 42396
6/4/2010 7:21 42.1 4739 51.954 1297 77.9 -0.4 513.7 7.8 0.5 9.8 78.6 42450
6/4/2010 7:22 42.1 4733 51.924 1295 77.8 -0.4 513.7 7.7 0.5 9.8 82.1 42455
6/4/2010 7:23 42.1 4725 51.895 1296 77.5 -0.4 513.7 7.7 0.5 9.8 80.3 42390
6/4/2010 7:24 42.1 4725 51.865 1296 77.2 -0.4 513.7 7.6 0.5 9.8 81.2 42325
6/4/2010 7:25 42.1 4725 51.835 1298 77.0 -0.4 513.7 7.6 0.5 9.9 81.1 42260
6/4/2010 7:26 42.1 4726 51.805 1300 76.8 -0.4 513.7 7.5 0.5 9.9 80.1 42195
6/4/2010 7:27 42.1 4723 51.776 1300 76.8 -0.4 513.7 7.4 0.4 9.9 83.5 42130
6/4/2010 7:28 42.1 4721 51.746 1300 76.9 -0.4 513.7 7.8 0.4 9.9 88.0 42065
6/4/2010 7:29 42.1 4718 51.716 1300 76.9 -0.4 513.7 8.1 0.4 9.9 84.3 42384

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

6/4/2010 7:30 42.1 4715 51.686 1300 76.8 -0.4 513.7 8.1 0.4 9.9 89.2 42100
6/4/2010 7:31 42.1 4713 51.656 1301 75.3 -0.4 513.7 8.1 0.4 9.9 87.3 42244
6/4/2010 7:32 42.1 4710 51.625 1303 76.5 -0.4 513.7 7.8 0.4 9.9 88.3 42523
6/4/2010 7:33 42.1 4707 51.594 1304 76.6 -0.4 513.7 8.1 0.4 9.9 85.8 42562
6/4/2010 7:34 42.1 4704 51.563 1304 75.2 -0.4 513.8 8.1 0.4 10.0 90.6 42602
6/4/2010 7:35 42.1 4701 51.532 1303 76.6 -0.4 513.8 8.1 0.4 10.0 93.0 42014
6/4/2010 7:36 42.1 4698 51.501 1305 76.8 -0.4 513.8 8.1 0.4 10.0 88.5 42017
6/4/2010 7:37 42.1 4696 51.470 1307 77.8 -0.4 513.8 8.1 0.4 10.0 88.8 42493
6/4/2010 7:38 42.1 4693 51.439 1306 77.4 -0.4 513.8 8.0 0.4 10.0 88.8 42336
6/4/2010 7:39 42.1 4690 51.408 1305 77.0 -0.4 513.8 8.0 0.4 10.0 93.2 42198
6/4/2010 7:40 42.1 4687 51.377 1305 76.6 -0.4 513.8 8.0 0.4 10.0 90.9 42066
6/4/2010 7:41 42.1 4684 51.346 1307 76.2 -0.4 513.8 8.0 0.4 10.0 87.8 41934
6/4/2010 7:42 42.1 4682 51.315 1308 76.4 -0.4 513.8 8.0 0.4 10.0 87.8 42629
6/4/2010 7:43 42.1 4679 51.284 1308 76.7 -0.4 513.8 8.0 0.4 10.1 90.9 42426
6/4/2010 7:44 42.1 4676 51.253 1310 76.9 -0.4 513.8 8.0 0.4 10.1 90.4 42368
6/4/2010 7:45 42.1 4673 51.222 1312 77.0 -0.4 513.8 8.0 0.4 10.1 91.6 42311
6/4/2010 7:46 42.1 4670 51.191 1311 77.1 -0.4 513.8 8.0 0.4 10.1 96.2 42254
6/4/2010 7:47 42.1 4668 51.159 1311 77.3 -0.4 513.8 8.0 0.4 10.1 96.7 42197
6/4/2010 7:48 42.1 4665 51.128 1310 77.4 -0.4 513.8 8.0 0.4 10.1 96.8 42140
6/4/2010 7:49 42.1 4663 51.097 1310 77.5 -0.4 513.8 8.0 0.4 10.1 99.5 42083
6/4/2010 7:50 42.1 4660 51.066 1310 76.7 -0.4 513.8 7.9 0.4 10.1 108.2 42537
6/4/2010 7:51 42.1 4658 51.035 1311 76.2 -0.4 513.8 7.9 0.4 10.2 101.3 42632
6/4/2010 7:52 42.2 4656 51.004 1309 77.2 -0.4 513.8 7.8 0.4 10.2 101.4 42662
6/4/2010 7:53 42.2 4655 50.988 1308 76.4 -0.4 513.8 8.0 0.4 10.2 97.4 42301
6/4/2010 7:54 42.2 4674 51.136 1308 75.8 -0.4 513.8 8.0 0.4 10.2 96.3 42289
6/4/2010 7:55 42.2 4692 51.284 1310 75.3 -0.4 513.8 7.8 0.4 10.2 98.9 42438
6/4/2010 7:56 42.2 4710 51.432 1312 76.4 -0.4 513.8 8.0 0.4 10.2 98.4 42439
6/4/2010 7:57 42.2 5691 51.580 1312 76.4 -0.4 513.8 8.0 1.0 16.2 23.2 42362
6/4/2010 7:58 42.2 4722 51.729 1313 76.4 -0.4 513.9 8.0 0.4 10.0 95.7 42328
6/4/2010 7:59 42.2 4738 51.867 1313 76.5 -0.4 513.9 8.0 0.4 10.0 95.2 42172
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Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

6/4/2010 8:00 42.2 4740 51.898 1312 76.5 -0.4 513.9 8.0 0.4 10.0 101.3 42084
6/4/2010 8:01 42.2 4743 51.930 1312 76.8 -0.4 513.9 8.0 0.4 10.0 100.8 42467
6/4/2010 8:02 42.2 4746 51.961 1312 77.2 -0.4 513.9 8.0 0.4 10.0 105.5 42608
6/4/2010 8:03 42.2 4750 51.992 1312 77.6 -0.4 513.9 8.0 0.4 10.0 103.9 42575
6/4/2010 8:04 42.2 4755 52.024 1312 78.1 -0.4 513.9 8.0 0.4 10.0 99.8 42542
6/4/2010 8:05 42.2 4757 52.055 1312 76.0 -0.4 513.9 8.1 0.4 10.0 107.3 42509
6/4/2010 8:06 42.2 4759 52.086 1312 78.2 -0.4 513.9 8.1 0.4 10.0 99.7 42476
6/4/2010 8:07 42.2 4762 52.118 1312 77.9 -0.4 513.9 8.0 0.4 10.0 100.4 42443
6/4/2010 8:08 42.2 4764 52.149 1311 77.5 -0.4 513.9 8.0 0.4 10.0 101.0 42428
6/4/2010 8:09 42.2 4767 52.180 1311 77.2 -0.4 513.9 8.0 0.4 10.0 97.4 42415
6/4/2010 8:10 42.2 4770 52.212 1313 76.9 -0.4 513.9 8.0 0.4 10.0 92.7 42401
6/4/2010 8:11 42.2 4774 52.243 1314 76.8 -0.4 513.9 7.5 0.4 10.0 94.4 42388
6/4/2010 8:12 42.2 4779 52.275 1313 76.6 -0.4 513.9 8.1 0.4 10.0 96.2 42374
6/4/2010 8:13 42.2 4783 52.306 1310 76.5 -0.4 513.9 8.1 0.4 10.0 97.5 42361
6/4/2010 8:14 42.2 4788 52.337 1310 76.4 -0.4 513.9 8.1 0.4 10.0 108.6 42348
6/4/2010 8:15 42.2 4792 52.369 1312 76.3 -0.4 513.9 8.1 0.4 10.0 95.7 42359
6/4/2010 8:16 42.2 4795 52.387 1312 79.0 -0.4 513.9 8.1 0.4 10.0 99.2 42512
6/4/2010 8:17 42.2 4796 52.389 1310 77.7 -0.4 513.9 8.1 0.4 10.0 96.0 42485
6/4/2010 8:18 42.2 4799 52.390 1310 76.5 -0.4 513.9 8.0 0.4 10.0 92.4 42459
6/4/2010 8:19 42.2 4801 52.391 1310 76.8 -0.4 513.9 8.0 0.4 10.0 90.0 42432
6/4/2010 8:20 42.2 4801 52.393 1310 77.3 -0.4 513.9 8.0 0.4 10.0 89.6 42406
6/4/2010 8:21 42.2 4800 52.394 1308 77.8 -0.4 513.9 8.0 0.4 10.0 93.7 42379
6/4/2010 8:22 42.2 4800 52.395 1306 75.8 -0.4 514.0 8.0 0.4 10.0 93.2 42352
6/4/2010 8:23 42.2 4799 52.396 1307 75.9 -0.4 514.0 8.0 0.4 10.0 95.3 42408
6/4/2010 8:24 42.2 4799 52.398 1308 76.0 -0.4 514.0 8.0 0.4 10.0 95.9 42523
6/4/2010 8:25 42.2 4798 52.399 1306 76.2 -0.4 514.0 8.1 0.4 10.0 90.0 42638
6/4/2010 8:26 42.2 4798 52.400 1305 76.3 -0.4 514.0 8.1 0.4 10.0 87.7 42244
6/4/2010 8:27 42.2 4797 52.402 1305 76.4 -0.4 514.0 8.1 0.4 10.0 92.0 42137
6/4/2010 8:28 42.2 4797 52.403 1305 76.6 -0.4 514.0 8.1 0.3 10.0 91.0 42247
6/4/2010 8:29 42.2 4796 52.404 1306 76.7 -0.4 514.0 8.1 0.3 10.0 95.3 42346
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Attachment E-5, Page 4 of 7Start Time
End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

6/4/2010 8:30 42.2 4796 52.406 1307 77.1 -0.4 514.0 8.1 0.3 10.0 97.1 42441
6/4/2010 8:31 42.2 4795 52.407 1308 77.5 -0.4 514.0 8.1 0.3 10.0 93.9 42536
6/4/2010 8:32 42.3 4795 52.408 1309 77.6 -0.4 514.0 8.1 0.3 10.0 98.7 42631
6/4/2010 8:33 42.3 4794 52.409 1305 77.4 -0.4 514.0 8.1 0.3 10.0 97.0 42726
6/4/2010 8:34 42.3 4794 52.411 1303 77.1 -0.4 514.0 8.1 0.3 9.9 99.4 42379
6/4/2010 8:35 42.3 4793 52.412 1303 76.9 -0.4 514.0 8.1 0.3 9.9 97.1 42047
6/4/2010 8:36 42.3 4793 52.413 1308 76.6 -0.4 514.0 8.1 0.3 9.9 95.8 42322
6/4/2010 8:37 42.3 4793 52.415 1310 76.4 -0.4 514.0 8.1 0.3 9.9 102.8 42429
6/4/2010 8:38 42.3 4793 52.416 1309 76.4 -0.4 514.0 8.1 0.3 9.9 106.8 42291
6/4/2010 8:39 42.3 4792 52.417 1307 76.9 -0.4 514.0 8.1 0.3 9.9 107.7 42339
6/4/2010 8:40 42.3 4792 52.418 1307 77.3 -0.4 514.0 7.5 0.3 9.9 110.2 42387
6/4/2010 8:41 42.3 4792 52.420 1309 76.1 -0.4 514.0 7.8 0.3 9.9 111.9 42407
6/4/2010 8:42 42.3 4792 52.421 1310 75.4 -0.4 514.0 7.5 0.3 9.9 108.8 42408
6/4/2010 8:43 42.3 4790 52.422 1311 75.8 -0.4 514.0 8.1 0.3 9.9 106.9 42408
6/4/2010 8:44 42.3 4789 52.424 1311 75.8 -0.4 514.0 8.1 0.3 9.9 110.0 42409
6/4/2010 8:45 42.3 4788 52.425 1311 75.7 -0.4 514.0 8.0 0.3 9.9 112.5 42409
6/4/2010 8:46 42.3 4789 52.426 1311 75.7 -0.4 514.1 8.0 0.3 9.9 113.1 42410
6/4/2010 8:47 42.3 4790 52.428 1312 77.8 -0.4 514.1 8.0 0.3 9.9 120.2 42560
6/4/2010 8:48 42.3 4790 52.429 1312 76.0 -0.4 514.1 8.0 0.3 9.9 117.8 42472
6/4/2010 8:49 42.3 4791 52.430 1311 76.9 -0.4 514.1 8.0 0.3 9.9 117.5 42355
6/4/2010 8:50 42.3 4792 52.431 1310 76.9 -0.4 514.1 7.3 0.3 9.9 116.3 42259
6/4/2010 8:51 42.3 4791 52.433 1310 76.7 -0.4 514.1 8.1 0.3 9.9 121.0 42164
6/4/2010 8:52 42.3 4790 52.443 1311 78.5 -0.4 514.1 7.5 0.3 9.9 120.1 42548
6/4/2010 8:53 42.3 4790 52.461 1313 77.5 -0.4 514.1 8.0 0.3 9.9 119.9 42526
6/4/2010 8:54 42.3 4790 52.478 1312 76.4 -0.4 514.1 8.0 0.3 9.9 119.7 42452
6/4/2010 8:55 42.3 4791 52.495 1310 76.5 -0.4 514.1 7.9 0.3 9.9 124.2 42379
6/4/2010 8:56 42.3 4794 52.513 1310 76.6 -0.4 514.1 8.1 0.3 9.9 124.7 42317
6/4/2010 8:57 42.3 6047 52.530 1311 76.7 -0.4 514.1 8.1 0.6 17.2 30.2 42256
6/4/2010 8:58 42.3 4857 52.547 1312 76.9 -0.4 514.1 8.1 0.3 10.5 117.3 42194
6/4/2010 8:59 42.3 4859 52.565 1313 77.0 -0.4 514.1 8.1 0.3 10.5 119.4 42133
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Attachment E-5, Page 5 of 7Start Time
End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

6/4/2010 9:00 42.3 4861 52.582 1311 77.8 -0.4 514.1 7.6 0.3 10.5 118.5 42237
6/4/2010 9:01 42.3 4863 52.599 1311 77.1 -0.4 514.1 8.1 0.3 10.5 121.2 42356
6/4/2010 9:02 42.3 4865 52.616 1310 77.6 -0.4 514.1 7.3 0.3 10.4 116.2 41735
6/4/2010 9:03 42.3 4867 52.634 1312 75.5 -0.4 514.1 8.0 0.3 10.4 106.3 42189
6/4/2010 9:04 42.3 4869 52.651 1315 76.2 -0.4 514.1 8.0 0.3 10.4 103.9 42466
6/4/2010 9:05 42.3 4871 52.668 1314 76.6 -0.4 514.1 8.0 0.3 10.4 100.5 42291
6/4/2010 9:06 42.3 4872 52.686 1313 76.6 -0.4 514.1 7.9 0.3 10.4 97.8 42115
6/4/2010 9:07 42.3 4873 52.703 1312 76.5 -0.4 514.1 7.9 0.3 10.4 97.9 42056
6/4/2010 9:08 42.3 4874 52.720 1310 76.5 -0.4 514.1 7.9 0.3 10.4 98.1 42113
6/4/2010 9:09 42.3 4874 52.738 1309 76.4 -0.4 514.1 7.9 0.3 10.4 95.6 42205
6/4/2010 9:10 42.3 4875 52.755 1307 76.4 -0.4 514.2 7.7 0.3 10.4 95.8 42258
6/4/2010 9:11 42.4 4875 52.772 1307 75.2 -0.4 514.2 8.0 0.3 10.4 94.6 42255
6/4/2010 9:12 42.4 4876 52.790 1308 76.7 -0.4 514.2 8.0 0.3 10.4 95.4 42252
6/4/2010 9:13 42.4 4876 52.807 1308 76.1 -0.4 514.2 8.0 0.3 10.4 98.7 42250
6/4/2010 9:14 42.4 4878 52.824 1306 75.4 -0.4 514.2 8.0 0.3 10.4 100.3 42247
6/4/2010 9:15 42.4 4880 52.842 1305 77.1 -0.4 514.2 8.0 0.3 10.4 99.6 42244
6/4/2010 9:16 42.4 4882 52.859 1305 76.6 -0.4 514.2 8.0 0.3 10.4 97.9 42227
6/4/2010 9:17 42.4 4885 52.876 1305 76.2 -0.4 514.2 8.0 0.3 10.4 105.0 42205
6/4/2010 9:18 42.4 4886 52.893 1308 75.7 -0.4 514.2 8.0 0.3 10.4 105.1 42183
6/4/2010 9:19 42.4 4887 52.911 1309 75.3 -0.4 514.2 8.0 0.3 10.4 106.1 42161
6/4/2010 9:20 42.4 4889 52.928 1309 75.9 -0.4 514.2 8.0 0.3 10.4 106.5 42139
6/4/2010 9:21 42.4 4869 52.773 1308 76.7 -0.4 514.2 8.0 0.3 10.4 109.1 42707
6/4/2010 9:22 42.4 4787 52.102 1307 77.1 -0.4 514.2 8.0 0.3 10.4 114.8 42078
6/4/2010 9:23 42.4 4705 51.430 1308 77.1 -0.4 514.2 8.0 0.3 10.4 115.5 42227
6/4/2010 9:24 42.4 4658 51.042 1309 77.0 -0.4 514.2 8.0 0.3 10.4 123.2 42010
6/4/2010 9:25 42.4 4846 52.601 1310 76.9 -0.4 514.2 8.0 0.3 10.4 122.0 42017
6/4/2010 9:26 42.4 4836 52.528 1311 76.8 -0.4 514.2 8.0 0.3 10.4 128.6 42119
6/4/2010 9:27 42.4 4828 52.455 1313 77.1 -0.4 514.2 8.0 0.3 10.4 122.2 42220
6/4/2010 9:28 42.4 4819 52.382 1314 77.4 -0.4 514.2 8.0 0.3 10.3 124.5 42321
6/4/2010 9:29 42.4 4808 52.309 1315 76.5 -0.4 514.2 8.0 0.3 10.3 122.4 42423
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Attachment E-5, Page 6 of 7Start Time
End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

6/4/2010 9:30 42.4 4797 52.236 1315 75.7 -0.4 514.2 7.8 0.3 10.3 117.9 42362
6/4/2010 9:31 42.4 4785 52.163 1315 76.0 -0.4 514.2 8.0 0.3 10.3 117.5 42362
6/4/2010 9:32 42.4 4774 52.091 1315 76.4 -0.4 514.2 8.0 0.3 10.3 114.9 42459
6/4/2010 9:33 42.4 4766 52.018 1315 76.8 -0.4 514.2 8.0 0.3 10.3 115.5 42506
6/4/2010 9:34 42.4 4764 51.945 1314 77.0 -0.4 514.3 8.0 0.3 10.3 115.5 42536
6/4/2010 9:35 42.4 4757 51.872 1313 77.1 -0.4 514.3 8.0 0.3 10.3 111.2 42566
6/4/2010 9:36 42.4 4748 51.799 1313 77.2 -0.4 514.3 7.9 0.3 10.3 111.1 42596
6/4/2010 9:37 42.4 4738 51.726 1314 77.3 -0.4 514.3 7.9 0.3 10.3 114.1 42552
6/4/2010 9:38 42.4 4729 51.653 1314 76.7 -0.4 514.3 7.9 0.3 10.3 116.8 42456
6/4/2010 9:39 42.4 4720 51.580 1315 75.7 -0.4 514.3 7.9 0.3 10.3 118.1 42360
6/4/2010 9:40 42.4 4710 51.507 1315 77.8 -0.4 514.3 7.6 0.3 10.3 114.6 42500
6/4/2010 9:41 42.4 4701 51.435 1315 77.6 -0.4 514.3 7.8 0.3 10.3 121.9 42662
6/4/2010 9:42 42.4 4692 51.362 1313 77.3 -0.4 514.3 7.8 0.3 10.3 121.0 42434
6/4/2010 9:43 42.4 4682 51.289 1314 77.0 -0.4 514.3 7.9 0.3 10.3 120.5 42139
6/4/2010 9:44 42.4 4672 51.216 1315 76.9 -0.4 514.3 7.8 0.3 10.3 122.1 42185
6/4/2010 9:45 42.4 4662 51.143 1314 76.8 -0.4 514.3 8.0 0.3 10.3 123.8 42231
6/4/2010 9:46 42.4 4652 51.070 1314 76.7 -0.4 514.3 7.9 0.3 10.3 124.5 42277
6/4/2010 9:47 42.4 4641 50.997 1313 76.6 -0.4 514.3 7.8 0.3 10.3 127.7 42266
6/4/2010 9:48 42.4 4630 50.924 1312 76.6 -0.4 514.3 7.8 0.3 10.3 124.0 42251
6/4/2010 9:49 42.4 4625 50.852 1311 76.5 -0.4 514.3 7.9 0.3 10.3 118.7 42236
6/4/2010 9:50 42.4 4615 50.779 1307 76.4 -0.4 514.3 7.8 0.3 10.3 117.0 42221
6/4/2010 9:51 42.5 4605 50.706 1305 76.3 -0.4 514.3 7.6 0.3 10.3 117.8 42209
6/4/2010 9:52 42.5 4611 50.772 1305 76.2 -0.4 514.3 7.9 0.3 10.3 117.6 42230
6/4/2010 9:53 42.5 4620 50.851 1305 76.2 -0.4 514.3 7.9 0.3 10.2 115.8 42251
6/4/2010 9:54 42.5 4628 50.930 1305 76.1 -0.4 514.3 7.9 0.3 10.2 111.7 42271
6/4/2010 9:55 42.5 4636 51.009 1304 76.0 -0.4 514.3 7.5 0.3 10.2 101.1 42292
6/4/2010 9:56 42.5 4644 51.087 1304 78.4 -0.4 514.3 7.3 0.3 10.2 103.5 42313
6/4/2010 9:57 42.5 5841 51.166 1302 77.6 -0.4 514.3 7.4 0.8 17.2 23.4 42328
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End Time

Parameter
Waste 
Feed Coal Feed

Steam 
Production

Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power
THC 
Conc.

O2 
Conc.

CO 
Conc.

Flue Gas 
Flow Rate

Eng Unit LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2535 4787 52.0 1308 76.8 -0.4 514.0 7.9 0.4 10.3 99.4 42346

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2521 4605 50.7 1291 75.2 -0.4 513.6 7.3 0.3 9.8 23.2 41735

Waste Feed Coal Feed
Steam 

Production
Combustion 
Temperature

Air Flow 
Control

Furnace 
Pressure 

Precipitator 
Inlet 

Temperature
Precipitator 

Power THC Conc.
O2 

Conc.
CO 

Conc.

Flue 
Gas 
Flow 
Rate

LB/MIN LB/HR KPPH DEG F % INWC DEG F KW PPM % PPM ACFM
2548 6047 52.9 1315 79.0 -0.4 514.3 8.2 1.0 17.2 128.6 42726

Test 2 Run 3 Minimum

Test 2 Run 3 Maximum

Test 2 Run 3 Average
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Attachment E-6, Page: 1 of 9Start Time
End Time

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
6/2/2010 8:00 19.5 3043 31.567 382 6460 10890 637 88 12 80 2957
6/2/2010 8:01 17.9 3164 31.467 382 6460 10890 637 87 12 80 3004
6/2/2010 8:02 7.3 3391 31.498 382 6460 10890 637 87 12 80 3385
6/2/2010 8:03 20.9 3008 32.600 382 6460 10890 637 87 12 80 3028
6/2/2010 8:04 17.3 3064 32.597 382 6460 10890 637 87 12 80 3156
6/2/2010 8:05 16.6 3068 32.593 382 6460 10890 637 87 12 80 3180
6/2/2010 8:06 16.2 3103 32.589 382 6460 10890 637 87 12 80 3194
6/2/2010 8:07 12.3 3294 32.586 382 6460 10890 637 88 12 80 3332
6/2/2010 8:08 10.3 3471 32.582 382 6460 10890 637 88 12 80 3404
6/2/2010 8:09 15.1 3256 32.578 382 6460 10890 638 88 12 80 3234
6/2/2010 8:10 15.4 3295 32.575 382 6460 10890 638 89 12 80 3221
6/2/2010 8:11 15.6 3224 32.571 382 6460 10890 638 88 12 80 3212
6/2/2010 8:12 15.9 3274 32.567 382 6460 10890 638 88 12 80 3202
6/2/2010 8:13 14.3 3296 32.564 382 6460 10890 638 87 12 80 3262
6/2/2010 8:14 15.0 3196 32.560 382 6460 10890 638 85 12 80 3240
6/2/2010 8:15 23.0 3120 32.556 382 6460 10890 638 88 12 80 2950
6/2/2010 8:16 16.2 3272 32.553 382 6460 10890 638 89 12 80 3189
6/2/2010 8:17 12.7 3316 32.646 382 6460 10890 638 88 12 80 3325
6/2/2010 8:18 15.1 3299 32.749 382 6460 10890 638 86 12 80 3255
6/2/2010 8:19 14.8 3282 32.852 382 6460 10890 638 87 12 80 3276
6/2/2010 8:20 20.6 3103 32.955 382 6460 10890 638 86 12 80 3084
6/2/2010 8:21 18.7 3128 33.058 382 6460 10890 638 88 12 80 3162
6/2/2010 8:22 16.7 3153 33.160 382 6460 10890 638 88 12 80 3245
6/2/2010 8:23 15.5 3298 33.263 382 6460 10890 638 86 12 80 3301

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data
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Attachment E-6, Page: 2 of 9Start Time
End Time

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 8:24 15.5 3352 33.366 382 6460 10890 638 86 12 80 3315
6/2/2010 8:25 14.4 3406 33.469 382 6460 10890 638 86 12 80 3363
6/2/2010 8:26 13.4 3266 33.571 382 6460 10890 638 87 12 80 3413
6/2/2010 8:27 19.7 3143 33.355 382 6460 10890 638 87 12 80 3163
6/2/2010 8:28 17.7 3156 32.910 382 6460 10890 638 85 12 80 3183
6/2/2010 8:29 15.8 3233 32.465 382 6460 10890 638 83 12 80 3203
6/2/2010 8:30 13.7 3354 32.071 382 6460 10890 638 83 12 80 3234
6/2/2010 8:31 17.2 3223 32.243 382 6460 10890 638 84 12 80 3129
6/2/2010 8:32 17.0 3125 32.416 382 6460 10890 638 82 12 80 3156
6/2/2010 8:33 16.9 3253 32.588 382 6460 10890 638 81 12 80 3184
6/2/2010 8:34 16.7 3271 32.761 382 6460 10890 638 81 12 80 3211
6/2/2010 8:35 16.5 3199 32.933 382 6460 10890 638 81 12 80 3236
6/2/2010 8:36 16.4 3227 33.106 382 6460 10890 638 82 12 80 3261
6/2/2010 8:37 16.2 3229 33.278 382 6460 10890 638 82 12 80 3286
6/2/2010 8:38 10.5 3482 33.451 382 6460 10890 638 83 12 80 3507
6/2/2010 8:39 23.8 3086 33.543 382 6460 10890 638 83 12 80 3045
6/2/2010 8:40 17.9 3187 33.422 382 6460 10890 638 84 12 80 3241
6/2/2010 8:41 13.9 3349 33.386 382 6460 10890 638 86 12 80 3377
6/2/2010 8:42 10.4 3317 33.350 382 6460 10890 638 87 12 80 3498
6/2/2010 8:43 15.1 3339 33.314 382 6460 10890 638 88 12 80 3329
6/2/2010 8:44 15.4 3398 33.350 382 6460 10890 638 85 12 80 3329
6/2/2010 8:45 15.6 3213 33.437 382 6460 10890 638 87 12 80 3328
6/2/2010 8:46 21.0 3165 33.523 382 6460 10890 638 86 12 80 3152
6/2/2010 8:47 18.9 3017 33.610 382 6460 10890 638 85 12 79 3242
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LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 8:48 14.4 3259 33.696 382 6460 10890 638 85 12 79 3413
6/2/2010 8:49 11.8 3325 33.783 382 6460 10890 638 85 12 79 3519
6/2/2010 8:50 14.0 3266 33.870 382 6460 10890 638 84 12 79 3454
6/2/2010 8:51 15.7 3289 33.956 382 6460 10890 638 83 12 79 3405
6/2/2010 8:52 15.7 3232 34.043 382 6460 10890 638 84 12 79 3419
6/2/2010 8:53 15.6 3220 34.130 382 6460 10890 638 86 12 79 3432
6/2/2010 8:54 15.5 3253 34.216 382 6460 10890 638 86 12 79 3447
6/2/2010 8:55 24.1 2980 34.303 382 6460 10890 638 86 12 79 3151
6/2/2010 8:56 17.4 3259 33.950 382 6460 10890 638 85 12 79 3355
6/2/2010 8:57 15.1 3713 33.558 382 6460 10890 639 84 18 69 3933
6/2/2010 8:58 7.4 3358 33.165 382 6460 10890 639 84 13 78 3646
6/2/2010 8:59 15.0 3254 32.772 382 6460 10890 639 85 13 79 3322
6/2/2010 9:00 19.1 3098 32.721 382 6460 10890 639 86 12 79 3160
6/2/2010 9:01 17.3 3278 32.784 382 6460 10890 639 86 12 79 3227
6/2/2010 9:02 16.1 3274 32.847 382 6460 10890 639 87 12 79 3267
6/2/2010 9:03 16.0 3269 32.909 382 6460 10890 639 87 12 79 3273
6/2/2010 9:04 15.9 3223 32.972 382 6460 10890 639 86 12 79 3280
6/2/2010 9:05 15.8 3259 33.035 382 6460 10890 639 85 12 79 3287
6/2/2010 9:06 20.7 3214 33.097 382 6460 10890 639 84 12 79 3116
6/2/2010 9:07 16.4 3163 33.116 382 6460 10890 639 84 12 80 3267
6/2/2010 9:08 16.4 3147 33.103 382 6460 10890 639 84 12 80 3267
6/2/2010 9:09 16.3 3157 33.090 382 6460 10890 639 84 12 80 3268
6/2/2010 9:10 16.2 3290 33.077 382 6460 10890 639 84 12 80 3268
6/2/2010 9:11 16.2 3306 33.065 382 6460 10890 639 84 12 80 3269
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959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp
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Value of 
Waste
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Value of 

Coal
Economizer 
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Ambient 
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Boiler 
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Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 9:12 16.1 3321 33.052 382 6460 10890 639 84 12 80 3270
6/2/2010 9:13 16.1 3305 33.039 382 6460 10890 639 84 12 80 3270
6/2/2010 9:14 16.0 3265 33.026 382 6460 10890 639 84 12 80 3271
6/2/2010 9:15 16.0 3253 33.013 382 6460 10890 639 84 12 80 3271
6/2/2010 9:16 15.9 3241 33.000 382 6460 10890 639 83 12 80 3272
6/2/2010 9:17 15.9 3226 32.987 382 6460 10890 639 83 12 80 3273
6/2/2010 9:18 15.8 3223 32.974 382 6460 10890 639 83 12 80 3273
6/2/2010 9:19 15.8 3239 32.962 382 6460 10890 639 83 12 79 3274
6/2/2010 9:20 15.7 3254 32.949 382 6460 10890 639 83 12 79 3274
6/2/2010 9:21 15.7 3215 32.936 382 6460 10890 639 83 12 79 3275
6/2/2010 9:22 9.7 3289 32.923 382 6460 10890 639 83 12 79 3486
6/2/2010 9:23 19.0 3289 32.910 382 6460 10890 639 83 12 79 3153
6/2/2010 9:24 17.8 3246 32.897 382 6460 10890 639 83 12 79 3194
6/2/2010 9:25 16.7 3202 32.884 382 6460 10890 639 84 12 79 3234
6/2/2010 9:26 15.9 3308 32.872 382 6460 10890 639 84 12 79 3257
6/2/2010 9:27 15.9 3295 32.859 382 6460 10890 639 84 12 79 3257
6/2/2010 9:28 15.8 3245 32.846 382 6460 10890 639 84 12 80 3257
6/2/2010 9:29 15.8 3311 32.833 382 6460 10890 639 85 12 80 3258
6/2/2010 9:30 15.7 3178 32.820 382 6460 10890 639 85 12 80 3258
6/2/2010 9:31 15.7 3199 32.807 382 6460 10890 639 85 12 80 3258
6/2/2010 9:32 15.6 3220 32.794 382 6460 10890 639 85 12 80 3258
6/2/2010 9:33 15.6 3218 32.781 382 6460 10890 639 85 12 80 3259
6/2/2010 9:34 15.5 3247 32.769 382 6460 10890 639 85 12 80 3260
6/2/2010 9:35 9.4 3533 32.756 382 6460 10890 639 85 12 80 3477
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959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 9:36 18.0 3263 32.801 382 6460 10890 639 85 12 79 3177
6/2/2010 9:37 17.5 3155 32.866 382 6460 10890 639 85 12 79 3200
6/2/2010 9:38 12.3 3314 32.932 382 6460 10890 639 85 12 79 3392
6/2/2010 9:39 24.5 3200 32.931 382 6460 10890 639 85 12 79 2961
6/2/2010 9:40 19.6 3186 32.909 382 6460 10890 639 85 12 79 3131
6/2/2010 9:41 16.0 3190 32.887 382 6460 10890 639 85 12 79 3257
6/2/2010 9:42 16.0 3346 32.865 382 6460 10890 640 85 12 79 3256
6/2/2010 9:43 16.0 3305 32.842 382 6460 10890 640 85 12 79 3254
6/2/2010 9:44 16.0 3335 32.820 382 6460 10890 640 85 12 79 3252
6/2/2010 9:45 15.9 3303 32.798 382 6460 10890 640 85 12 79 3250
6/2/2010 9:46 15.9 3251 32.776 382 6460 10890 640 85 12 79 3248
6/2/2010 9:47 15.9 3404 32.754 382 6460 10890 640 85 12 79 3246
6/2/2010 9:48 15.9 3238 32.731 382 6460 10890 640 85 12 79 3244
6/2/2010 9:49 15.9 3205 32.709 382 6460 10890 640 85 12 79 3242
6/2/2010 9:50 15.9 3201 32.687 382 6460 10890 640 85 12 79 3240
6/2/2010 9:51 15.9 3264 32.665 382 6460 10890 640 85 12 79 3239
6/2/2010 9:52 15.9 3267 32.643 382 6460 10890 640 85 12 79 3237
6/2/2010 9:53 15.8 3263 32.620 382 6460 10890 640 85 12 79 3234
6/2/2010 9:54 15.8 3217 32.598 382 6460 10890 640 88 12 80 3227
6/2/2010 9:55 20.0 3272 32.592 382 6460 10890 640 88 12 80 3078
6/2/2010 9:56 17.3 3128 32.597 382 6460 10890 640 88 12 80 3173
6/2/2010 9:57 16.4 3789 32.601 382 6460 10890 640 88 17 72 3633
6/2/2010 9:58 16.0 3228 32.606 382 6460 10890 640 89 13 79 3270
6/2/2010 9:59 11.7 3388 32.611 382 6460 10890 640 89 13 79 3421
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959 3251 33 382 6460 10890 640 87 12 79 3266

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production
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Outlet Water 

Temp
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Value of 
Waste
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Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 10:00 16.5 3385 32.616 382 6460 10890 640 89 13 79 3245
6/2/2010 10:01 18.4 3209 32.621 382 6460 10890 640 88 13 79 3179
6/2/2010 10:02 17.1 3171 32.640 382 6460 10890 640 87 13 79 3227
6/2/2010 10:03 15.9 3175 32.811 382 6460 10890 640 86 13 79 3292
6/2/2010 10:04 15.3 3303 32.983 382 6460 10890 640 87 13 79 3329
6/2/2010 10:05 15.3 3392 33.154 382 6460 10890 640 87 12 79 3347
6/2/2010 10:06 15.3 3232 33.051 382 6460 10890 640 87 12 79 3334
6/2/2010 10:07 12.2 3271 32.857 382 6460 10890 640 86 12 79 3421
6/2/2010 10:08 15.1 3382 32.662 382 6460 10890 640 86 12 79 3293
6/2/2010 10:09 20.6 3227 32.468 382 6460 10890 640 86 12 79 3071
6/2/2010 10:10 18.5 3219 32.274 382 6460 10890 640 86 12 79 3121
6/2/2010 10:11 6.0 3328 32.355 382 6460 10890 640 86 12 79 3576
6/2/2010 10:12 15.2 3310 32.528 382 6460 10890 640 86 12 79 3264
6/2/2010 10:13 15.0 3235 32.702 382 6460 10890 640 88 12 79 3286
6/2/2010 10:14 14.8 3323 32.875 382 6460 10890 640 89 12 79 3311
6/2/2010 10:15 20.5 3126 33.048 382 6460 10890 640 90 12 79 3127
6/2/2010 10:16 17.7 3182 32.947 382 6460 10890 640 89 12 79 3211
6/2/2010 10:17 17.0 3188 32.821 382 6460 10890 640 88 12 79 3224
6/2/2010 10:18 16.3 3235 32.695 382 6460 10890 641 88 12 79 3238
6/2/2010 10:19 11.9 3314 32.569 382 6460 10890 641 88 12 79 3379
6/2/2010 10:20 13.2 3382 32.444 382 6460 10890 641 88 12 79 3320
6/2/2010 10:21 14.5 3343 32.318 382 6460 10890 641 88 12 79 3261
6/2/2010 10:22 15.7 3273 32.192 382 6460 10890 641 88 12 79 3202
6/2/2010 10:23 20.9 3131 32.066 382 6460 10890 641 88 12 79 3006
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Parameter
Waste 
Feed
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Temp
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Waste
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Coal
Economizer 
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Temp O2
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Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 10:24 18.6 3091 31.940 382 6460 10890 641 88 12 79 3072
6/2/2010 10:25 11.9 3347 31.828 382 6460 10890 641 88 12 79 3298
6/2/2010 10:26 12.0 3409 31.865 382 6460 10890 641 88 12 79 3300
6/2/2010 10:27 15.3 3358 31.902 382 6460 10890 641 88 12 79 3189
6/2/2010 10:28 15.3 3304 31.938 382 6460 10890 641 88 12 79 3193
6/2/2010 10:29 15.4 3139 31.975 382 6460 10890 641 87 12 79 3196
6/2/2010 10:30 15.5 3209 32.012 382 6460 10890 641 88 12 79 3198
6/2/2010 10:31 17.4 3241 32.049 382 6460 10890 641 89 12 79 3133
6/2/2010 10:32 11.4 3281 32.086 382 6460 10890 641 90 12 79 3351
6/2/2010 10:33 18.4 3245 32.123 382 6460 10890 641 91 12 79 3106
6/2/2010 10:34 17.7 3246 32.160 382 6460 10890 641 89 12 79 3138
6/2/2010 10:35 17.0 3247 32.196 382 6460 10890 641 88 12 79 3171
6/2/2010 10:36 16.3 3228 32.233 382 6460 10890 641 87 12 79 3203
6/2/2010 10:37 15.6 3250 32.270 382 6460 10890 641 87 12 79 3233
6/2/2010 10:38 18.1 3207 32.307 382 6460 10890 641 87 12 79 3146
6/2/2010 10:39 17.5 3175 32.344 382 6460 10890 641 88 12 79 3174
6/2/2010 10:40 16.8 3143 32.381 382 6460 10890 641 88 12 79 3203
6/2/2010 10:41 16.2 3266 32.418 382 6460 10890 641 88 12 79 3231
6/2/2010 10:42 15.9 3259 32.454 382 6460 10890 641 88 13 79 3246
6/2/2010 10:43 15.9 3252 32.491 382 6460 10890 641 89 13 79 3250
6/2/2010 10:44 15.9 3238 32.528 382 6460 10890 641 89 13 79 3255
6/2/2010 10:45 15.9 3204 32.565 382 6460 10890 641 89 13 79 3260
6/2/2010 10:46 15.9 3322 32.602 382 6460 10890 641 90 13 79 3263
6/2/2010 10:47 15.9 3193 32.639 382 6460 10890 641 90 13 79 3269
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Temp
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Feed 
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 10:48 15.9 3182 32.676 382 6460 10890 641 89 13 79 3275
6/2/2010 10:49 15.9 3344 32.713 382 6460 10890 641 89 13 79 3280
6/2/2010 10:50 15.9 3281 32.749 382 6460 10890 641 89 13 79 3286
6/2/2010 10:51 15.9 3217 32.745 382 6460 10890 641 89 13 79 3286
6/2/2010 10:52 15.9 3177 32.737 382 6460 10890 641 89 13 79 3287
6/2/2010 10:53 15.9 3205 32.729 383 6460 10890 641 89 13 79 3285
6/2/2010 10:54 15.9 3324 32.720 385 6460 10890 641 89 13 79 3280
6/2/2010 10:55 15.9 3283 32.712 387 6460 10890 642 89 13 79 3275
6/2/2010 10:56 15.9 3259 32.704 389 6460 10890 642 90 13 79 3271
6/2/2010 10:57 15.9 3808 32.696 388 6460 10890 642 93 18 70 3723
6/2/2010 10:58 15.9 3231 32.687 388 6460 10890 642 94 13 78 3298
6/2/2010 10:59 16.0 3244 32.679 387 6460 10890 642 94 13 78 3283
6/2/2010 11:00 13.8 3299 32.671 387 6460 10890 642 93 13 79 3347
6/2/2010 11:01 20.4 3334 32.663 386 6460 10890 642 92 13 79 3098
6/2/2010 11:02 21.6 3104 34.575 386 6460 10890 642 91 12 79 3264
6/2/2010 11:03 17.1 3103 33.692 385 6460 10890 642 90 12 79 3311
6/2/2010 11:04 16.1 3085 32.810 385 6460 10890 642 89 12 79 3248
6/2/2010 11:05 15.1 3230 32.617 384 6460 10890 642 89 12 79 3263
6/2/2010 11:06 8.7 3459 32.655 384 6460 10890 642 90 12 79 3495
6/2/2010 11:07 14.2 3298 32.693 384 6460 10890 642 90 12 79 3306
6/2/2010 11:08 15.6 3309 32.731 383 6460 10890 642 90 12 79 3260
6/2/2010 11:09 15.4 3238 32.769 383 6460 10890 642 92 12 79 3269
6/2/2010 11:10 15.2 3280 32.807 382 6460 10890 642 94 12 79 3278
6/2/2010 11:11 15.0 3202 32.844 382 6460 10890 642 93 12 79 3292
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Waste 
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Temp
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Waste

Heating 
Value of 

Coal
Economizer 
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Temp O2
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Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 8:00
6/2/2010 11:27 Boiler CPT Test 1 Run 1 Coal Data

6/2/2010 11:12 14.9 3154 32.882 381 6460 10890 642 92 12 79 3306
6/2/2010 11:13 14.7 3199 32.920 381 6460 10890 642 92 12 79 3319
6/2/2010 11:14 14.5 3244 32.958 380 6460 10890 642 92 12 79 3331
6/2/2010 11:15 18.5 3182 32.996 380 6460 10890 642 95 12 79 3186
6/2/2010 11:16 17.3 3122 33.034 380 6460 10890 642 97 12 80 3231
6/2/2010 11:17 16.0 3148 33.072 381 6460 10890 642 98 12 80 3278
6/2/2010 11:18 14.8 3316 33.110 381 6460 10890 642 95 12 79 3331
6/2/2010 11:19 14.3 3236 33.147 381 6460 10890 642 93 12 79 3358
6/2/2010 11:20 14.4 3264 33.185 381 6460 10890 642 91 12 79 3362
6/2/2010 11:21 14.4 3446 33.223 381 6460 10890 642 91 12 79 3364
6/2/2010 11:22 14.5 3263 33.261 382 6460 10890 642 91 12 79 3367
6/2/2010 11:23 24.5 2983 33.299 382 6460 10890 642 91 12 79 3014
6/2/2010 11:24 18.5 3069 33.337 382 6460 10890 642 91 12 79 3231
6/2/2010 11:25 16.5 3114 33.375 382 6460 10890 642 91 12 79 3309
6/2/2010 11:26 15.0 3274 33.412 383 6460 10890 642 91 12 79 3367
6/2/2010 11:27 15.2 3291 33.450 383 6460 10890 642 93 12 79 3362
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6/2/2010 12:00 17.2 3157 33.082 390 6482 11090 643 94 12 80 3151
6/2/2010 12:01 14.5 3233 33.104 391 6482 11090 643 94 12 80 3248
6/2/2010 12:02 14.6 3313 33.125 391 6482 11090 643 95 12 80 3248
6/2/2010 12:03 14.7 3331 33.146 391 6482 11090 643 95 12 80 3248
6/2/2010 12:04 14.8 3294 33.168 391 6482 11090 643 96 12 80 3247
6/2/2010 12:05 17.0 3249 33.189 391 6482 11090 643 96 12 80 3170
6/2/2010 12:06 16.9 3193 33.211 391 6482 11090 643 96 12 80 3179
6/2/2010 12:07 16.8 3267 33.232 391 6482 11090 644 96 12 80 3188
6/2/2010 12:08 16.6 3152 33.253 391 6482 11090 644 95 12 80 3197
6/2/2010 12:09 16.5 3268 33.275 391 6482 11090 644 95 12 80 3206
6/2/2010 12:10 16.3 3229 33.296 390 6482 11090 644 95 12 80 3214
6/2/2010 12:11 16.2 3128 33.318 390 6482 11090 644 95 12 80 3223
6/2/2010 12:12 16.0 3184 33.339 390 6482 11090 644 95 12 79 3231
6/2/2010 12:13 15.9 3293 33.360 390 6482 11090 644 95 12 79 3239
6/2/2010 12:14 15.7 3139 33.382 390 6482 11090 644 95 12 79 3248
6/2/2010 12:15 15.6 3296 33.403 390 6482 11090 644 95 12 79 3256
6/2/2010 12:16 15.4 3267 33.424 390 6482 11090 644 95 12 79 3264
6/2/2010 12:17 15.3 3219 33.446 390 6482 11090 644 95 12 79 3272
6/2/2010 12:18 15.1 3223 33.467 390 6482 11090 644 95 12 79 3281
6/2/2010 12:19 15.0 3178 33.489 390 6482 11090 644 95 12 79 3289
6/2/2010 12:20 14.8 3191 33.510 390 6482 11090 644 95 12 79 3297
6/2/2010 12:21 14.7 3334 33.531 390 6482 11090 644 95 12 79 3307
6/2/2010 12:22 17.2 3184 33.553 390 6482 11090 644 94 12 79 3224
6/2/2010 12:23 16.6 3265 33.574 390 6482 11090 644 93 12 79 3250
6/2/2010 12:24 16.0 3215 33.596 390 6482 11090 644 92 12 79 3276
6/2/2010 12:25 15.4 3214 33.617 390 6482 11090 644 93 12 79 3300
6/2/2010 12:26 14.8 3213 33.638 390 6482 11090 644 93 12 79 3324
6/2/2010 12:27 20.2 3141 33.656 390 6482 11090 644 93 12 79 3138
6/2/2010 12:28 17.7 3188 33.668 390 6482 11090 644 93 12 79 3225
6/2/2010 12:29 14.9 3306 33.681 390 6482 11090 644 93 12 79 3327

6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

6/2/2010 12:30 12.1 3362 33.693 390 6482 11090 644 93 12 79 3428
6/2/2010 12:31 16.0 3227 33.705 390 6482 11090 644 93 12 79 3292
6/2/2010 12:32 16.7 3100 33.718 390 6482 11090 644 93 12 79 3270
6/2/2010 12:33 16.1 3269 33.730 390 6482 11090 644 93 12 79 3292
6/2/2010 12:34 16.7 3114 33.742 390 6482 11090 644 93 12 79 3275
6/2/2010 12:35 16.6 3214 33.755 390 6482 11090 644 93 12 79 3281
6/2/2010 12:36 16.5 3270 33.767 390 6482 11090 644 93 12 79 3286
6/2/2010 12:37 16.4 3240 33.780 390 6482 11090 644 93 12 79 3292
6/2/2010 12:38 16.3 3198 33.792 390 6482 11090 644 93 12 79 3297
6/2/2010 12:39 16.2 3236 33.804 390 6482 11090 644 94 12 79 3300
6/2/2010 12:40 16.1 3276 33.817 390 6482 11090 644 95 12 79 3303
6/2/2010 12:41 20.2 3092 33.829 390 6482 11090 644 97 12 79 3161
6/2/2010 12:42 20.5 3112 33.846 390 6482 11090 644 99 12 79 3149
6/2/2010 12:43 16.4 3060 33.867 390 6482 11090 644 100 12 79 3292
6/2/2010 12:44 14.6 3216 33.888 390 6482 11090 644 100 12 79 3360
6/2/2010 12:45 14.4 3260 33.910 390 6482 11090 644 100 12 79 3371
6/2/2010 12:46 13.0 3318 33.931 390 6482 11090 644 99 12 79 3425
6/2/2010 12:47 15.2 3291 33.952 390 6482 11090 644 99 12 79 3349
6/2/2010 12:48 15.2 3314 33.973 390 6482 11090 644 99 13 79 3353
6/2/2010 12:49 15.2 3194 33.994 390 6482 11090 644 98 13 79 3357
6/2/2010 12:50 15.2 3262 34.015 390 6482 11090 644 98 13 79 3360
6/2/2010 12:51 15.2 3254 34.034 390 6482 11090 644 99 13 79 3363
6/2/2010 12:52 15.2 3144 34.029 390 6482 11090 644 99 13 79 3363
6/2/2010 12:53 15.2 3136 34.023 390 6482 11090 644 99 13 79 3363
6/2/2010 12:54 15.2 3172 34.018 390 6482 11090 644 99 13 79 3363
6/2/2010 12:55 15.2 3110 34.013 390 6482 11090 644 99 13 79 3363
6/2/2010 12:56 15.2 3182 34.007 390 6482 11090 644 99 13 79 3363
6/2/2010 12:57 15.2 3772 34.002 390 6482 11090 644 99 18 70 3881
6/2/2010 12:58 15.2 3195 33.997 390 6482 11090 644 100 12 80 3322
6/2/2010 12:59 15.2 3287 33.992 390 6482 11090 644 100 12 80 3321
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

6/2/2010 13:00 15.2 3215 33.986 390 6482 11090 644 101 12 80 3320
6/2/2010 13:01 15.2 3213 33.981 390 6482 11090 644 101 12 80 3319
6/2/2010 13:02 15.2 3264 33.976 390 6482 11090 644 102 12 80 3318
6/2/2010 13:03 15.2 3161 33.971 390 6482 11090 644 100 12 80 3322
6/2/2010 13:04 15.2 3275 33.965 390 6482 11090 644 96 12 80 3329
6/2/2010 13:05 15.2 3306 33.960 390 6482 11090 644 96 12 80 3329
6/2/2010 13:06 15.2 3329 33.955 390 6482 11090 644 96 12 80 3328
6/2/2010 13:07 21.1 3078 33.949 390 6482 11090 644 96 12 80 3122
6/2/2010 13:08 17.1 3129 33.944 390 6482 11090 644 97 12 80 3261
6/2/2010 13:09 16.9 3170 33.939 390 6482 11090 644 97 12 80 3267
6/2/2010 13:10 16.7 3183 33.934 390 6482 11090 644 97 12 80 3272
6/2/2010 13:11 16.6 3232 33.928 390 6482 11090 644 97 12 80 3278
6/2/2010 13:12 16.4 3166 33.923 390 6482 11090 644 97 12 80 3284
6/2/2010 13:13 16.2 3263 33.918 390 6482 11090 644 98 12 80 3290
6/2/2010 13:14 16.0 3372 33.913 390 6482 11090 644 98 12 80 3295
6/2/2010 13:15 15.9 3235 33.907 390 6482 11090 644 98 12 80 3301
6/2/2010 13:16 15.7 3298 33.902 390 6482 11090 644 99 12 80 3305
6/2/2010 13:17 15.7 3266 33.897 390 6482 11090 644 101 12 80 3301
6/2/2010 13:18 15.7 3237 33.891 390 6482 11090 644 103 12 80 3297
6/2/2010 13:19 15.8 3242 33.886 390 6482 11090 644 101 12 80 3300
6/2/2010 13:20 15.8 3248 33.881 390 6482 11090 644 97 12 79 3305
6/2/2010 13:21 15.8 3254 33.876 390 6482 11090 644 97 12 79 3304
6/2/2010 13:22 15.8 3214 33.870 390 6482 11090 644 97 12 79 3303
6/2/2010 13:23 15.9 3282 33.865 390 6482 11090 644 97 12 79 3302
6/2/2010 13:24 15.9 3228 33.860 390 6482 11090 644 97 12 79 3302
6/2/2010 13:25 15.9 3163 33.870 390 6482 11090 644 97 12 79 3302
6/2/2010 13:26 15.9 3202 33.887 390 6482 11090 644 100 12 79 3300
6/2/2010 13:27 16.5 3239 33.903 390 6482 11090 644 102 12 80 3278
6/2/2010 13:28 17.5 3235 33.919 390 6482 11090 644 103 12 80 3244
6/2/2010 13:29 17.2 3174 33.935 390 6482 11090 644 102 12 80 3258
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

6/2/2010 13:30 16.9 3163 33.951 390 6482 11090 644 102 12 79 3271
6/2/2010 13:31 13.5 3251 33.967 390 6482 11090 644 102 12 79 3393
6/2/2010 13:32 14.5 3340 33.983 390 6482 11090 644 102 12 79 3358
6/2/2010 13:33 18.9 3188 33.999 390 6482 11090 644 103 12 79 3208
6/2/2010 13:34 20.3 3112 33.917 390 6482 11090 644 100 12 79 3154
6/2/2010 13:35 18.5 3156 33.827 389 6482 11090 644 101 12 79 3207
6/2/2010 13:36 16.7 3201 33.736 389 6482 11090 644 101 12 79 3260
6/2/2010 13:37 15.6 3246 33.646 389 6482 11090 644 101 12 79 3288
6/2/2010 13:38 15.6 3267 33.555 389 6482 11090 644 100 12 79 3280
6/2/2010 13:39 15.6 3198 33.465 389 6482 11090 644 99 12 79 3273
6/2/2010 13:40 15.6 3242 33.374 389 6482 11090 644 95 12 79 3269
6/2/2010 13:41 15.6 3322 33.284 389 6482 11090 644 95 12 79 3259
6/2/2010 13:42 15.6 3276 33.193 389 6482 11090 644 99 12 79 3242
6/2/2010 13:43 15.6 3218 33.103 389 6482 11090 644 100 12 79 3231
6/2/2010 13:44 15.6 3151 33.012 389 6482 11090 644 101 12 79 3219
6/2/2010 13:45 15.6 3101 32.922 389 6482 11090 644 99 12 79 3214
6/2/2010 13:46 15.6 3196 32.909 389 6482 11090 644 98 12 79 3215
6/2/2010 13:47 15.6 3317 32.922 389 6482 11090 644 98 12 79 3216
6/2/2010 13:48 15.6 3243 32.936 389 6482 11090 644 98 12 79 3218
6/2/2010 13:49 15.6 3209 32.946 389 6482 11090 644 99 12 79 3219
6/2/2010 13:50 15.6 3185 32.918 389 6482 11090 644 99 12 79 3216
6/2/2010 13:51 15.6 3195 32.891 389 6482 11090 644 99 12 79 3213
6/2/2010 13:52 15.6 3202 32.864 389 6482 11090 644 99 12 79 3211
6/2/2010 13:53 15.6 3155 32.837 389 6482 11090 644 99 12 79 3209
6/2/2010 13:54 15.6 3222 32.810 389 6482 11090 644 98 12 79 3208
6/2/2010 13:55 15.6 3179 32.783 389 6482 11090 644 98 12 79 3206
6/2/2010 13:56 15.6 3136 32.756 389 6482 11090 644 99 13 79 3202
6/2/2010 13:57 15.6 3657 32.729 389 6482 11090 644 100 17 71 3598
6/2/2010 13:58 15.6 3272 32.701 389 6482 11090 644 98 13 79 3208
6/2/2010 13:59 15.6 3394 32.674 389 6482 11090 644 99 13 79 3193
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

6/2/2010 14:00 15.6 3213 32.647 389 6482 11090 644 100 12 79 3179
6/2/2010 14:01 15.6 3272 32.620 389 6482 11090 644 100 12 79 3167
6/2/2010 14:02 15.6 3224 32.613 389 6482 11090 643 99 12 80 3158
6/2/2010 14:03 15.6 3184 32.613 389 6482 11090 643 99 12 80 3149
6/2/2010 14:04 15.6 3189 32.613 389 6482 11090 643 99 12 80 3141
6/2/2010 14:05 15.6 3385 32.721 389 6482 11090 643 99 12 80 3145
6/2/2010 14:06 20.1 3129 32.907 389 6482 11090 643 99 12 80 3006
6/2/2010 14:07 17.9 3125 33.092 389 6482 11090 643 98 12 80 3105
6/2/2010 14:08 15.9 3197 33.277 389 6482 11090 643 98 12 80 3198
6/2/2010 14:09 15.9 3252 33.462 389 6482 11090 643 98 12 80 3221
6/2/2010 14:10 15.9 3220 33.458 389 6482 11090 643 99 12 80 3220
6/2/2010 14:11 15.8 3194 33.436 389 6482 11090 643 100 12 80 3218
6/2/2010 14:12 15.8 3260 33.415 389 6482 11090 643 99 12 80 3219
6/2/2010 14:13 15.8 3326 33.393 389 6482 11090 643 98 12 80 3221
6/2/2010 14:14 15.7 3289 33.372 389 6482 11090 643 98 12 80 3220
6/2/2010 14:15 15.7 3180 33.350 389 6482 11090 643 99 12 80 3219
6/2/2010 14:16 15.7 3299 33.329 389 6482 11090 643 99 12 80 3219
6/2/2010 14:17 15.6 3195 33.307 389 6482 11090 643 99 12 80 3218
6/2/2010 14:18 15.6 3100 33.286 389 6482 11090 643 99 12 80 3217
6/2/2010 14:19 15.6 3186 33.264 389 6482 11090 643 99 12 80 3217
6/2/2010 14:20 15.5 3224 33.243 389 6482 11090 643 98 12 80 3217
6/2/2010 14:21 15.5 3176 33.221 389 6482 11090 643 97 12 80 3219
6/2/2010 14:22 15.5 3253 33.200 389 6482 11090 643 97 12 80 3218
6/2/2010 14:23 15.5 3185 33.178 389 6482 11090 643 97 12 80 3219
6/2/2010 14:24 15.4 3164 33.157 389 6482 11090 643 96 12 80 3220
6/2/2010 14:25 15.4 3216 33.135 389 6482 11090 643 97 12 80 3217
6/2/2010 14:26 15.4 3215 33.114 389 6482 11090 643 99 12 80 3213
6/2/2010 14:27 15.3 3201 33.092 389 6482 11090 643 99 12 80 3213
6/2/2010 14:28 15.3 3303 33.103 389 6482 11090 643 98 12 80 3217
6/2/2010 14:29 14.2 3272 33.124 389 6482 11090 643 98 12 80 3259
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

6/2/2010 14:30 18.1 3094 33.145 389 6482 11090 643 98 12 80 3128
6/2/2010 14:31 17.9 3265 33.166 389 6482 11090 643 98 12 80 3137
6/2/2010 14:32 17.7 3140 33.187 389 6482 11090 643 98 12 80 3145
6/2/2010 14:33 17.6 3182 33.208 389 6482 11090 643 98 12 80 3154
6/2/2010 14:34 17.4 3217 33.228 389 6482 11090 643 98 12 80 3164
6/2/2010 14:35 17.2 3204 33.249 389 6482 11090 643 98 12 80 3173
6/2/2010 14:36 17.1 3121 33.270 389 6482 11090 643 98 12 80 3182
6/2/2010 14:37 16.9 3230 33.291 389 6482 11090 643 98 12 80 3191
6/2/2010 14:38 16.8 3240 33.312 389 6482 11090 643 99 12 80 3198
6/2/2010 14:39 16.6 3206 33.333 389 6482 11090 643 99 12 80 3207
6/2/2010 14:40 16.4 3254 33.354 389 6482 11090 643 97 12 80 3219
6/2/2010 14:41 16.3 3220 33.375 389 6482 11090 643 96 12 79 3229
6/2/2010 14:42 16.1 3105 33.396 389 6482 11090 643 97 12 80 3237
6/2/2010 14:43 15.9 3257 33.417 389 6482 11090 643 98 12 80 3244
6/2/2010 14:44 15.8 3216 33.438 389 6482 11090 643 98 12 80 3253
6/2/2010 14:45 13.0 3287 33.062 389 6482 11090 643 98 12 79 3307
6/2/2010 14:46 17.4 3263 32.763 389 6482 11090 643 98 12 79 3123
6/2/2010 14:47 17.4 3238 32.758 389 6482 11090 643 97 12 79 3124
6/2/2010 14:48 17.3 3214 32.752 389 6482 11090 643 97 12 79 3126
6/2/2010 14:49 17.3 3280 32.747 389 6482 11090 643 97 12 79 3128
6/2/2010 14:50 17.3 3142 32.742 389 6482 11090 643 96 12 79 3130
6/2/2010 14:51 17.3 3153 32.737 389 6482 11090 643 96 12 79 3131
6/2/2010 14:52 17.3 3349 32.732 389 6482 11090 643 96 12 79 3133
6/2/2010 14:53 17.2 3241 32.727 389 6482 11090 643 96 12 79 3134
6/2/2010 14:54 17.2 3231 32.722 389 6482 11090 643 96 12 79 3135
6/2/2010 14:55 17.2 3142 32.717 389 6482 11090 643 96 12 79 3137
6/2/2010 14:56 17.2 3200 32.712 389 6482 11090 643 96 12 79 3138
6/2/2010 14:57 17.1 3502 32.707 389 6482 11090 643 96 17 72 3512
6/2/2010 14:58 17.1 3296 32.702 389 6482 11090 643 96 12 79 3127
6/2/2010 14:59 17.1 3197 32.697 388 6482 11090 643 96 12 80 3114
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6/2/2010 12:00
6/2/2010 14:59 Boiler CPT Test 1 Run 2 Coal Data

Waste Feed Coal Feed

Steam 
Producti

on

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal

Economize
r Inlet 
Temp

Ambient 
Temp O2

Boiler 
Efficien

cy
Coal Feed 

Rate
LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

965 3227 33 390 6482 11090 644 98 12 79 3249

Boiler CPT Test 1 Run 2 Coal Data Averages
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
6/2/2010 15:35 16.3 3266 32.516 388 6622 11070 643 96 12 79 3129
6/2/2010 15:36 16.3 3254 32.511 388 6622 11070 643 96 12 79 3130
6/2/2010 15:37 16.2 3215 32.506 388 6622 11070 643 96 12 79 3131
6/2/2010 15:38 16.2 3285 32.501 388 6622 11070 643 96 12 79 3131
6/2/2010 15:39 16.2 3136 32.495 388 6622 11070 643 96 12 79 3132
6/2/2010 15:40 16.2 3147 32.490 388 6622 11070 643 96 12 79 3132
6/2/2010 15:41 16.1 3252 32.485 388 6622 11070 643 96 12 79 3133
6/2/2010 15:42 16.1 3287 32.480 388 6622 11070 643 96 12 79 3133
6/2/2010 15:43 16.1 3058 32.472 388 6622 11070 643 96 12 79 3133
6/2/2010 15:44 16.1 3179 32.453 388 6622 11070 643 96 12 79 3132
6/2/2010 15:45 16.1 3217 32.434 388 6622 11070 643 97 12 79 3131
6/2/2010 15:46 16.0 3225 32.416 388 6622 11070 643 97 12 79 3130
6/2/2010 15:47 9.4 3390 32.397 388 6622 11070 643 97 12 79 3366
6/2/2010 15:48 17.0 3256 32.378 388 6622 11070 643 97 12 79 3091
6/2/2010 15:49 15.9 3327 32.360 388 6622 11070 643 97 12 79 3128
6/2/2010 15:50 17.9 3208 32.341 388 6622 11070 643 97 12 79 3054
6/2/2010 15:51 17.4 3175 32.322 388 6622 11070 643 97 12 79 3072
6/2/2010 15:52 16.8 3149 32.304 388 6622 11070 643 97 12 79 3089
6/2/2010 15:53 16.3 3127 32.285 388 6622 11070 643 97 12 79 3106
6/2/2010 15:54 15.8 3103 32.280 388 6622 11070 643 97 12 79 3126
6/2/2010 15:55 15.1 3351 32.296 388 6622 11070 643 98 12 79 3152
6/2/2010 15:56 14.3 3417 32.312 388 6622 11070 643 98 12 79 3182
6/2/2010 15:57 16.3 3486 32.327 388 6622 11070 643 98 17 71 3557
6/2/2010 15:58 13.9 3358 32.343 388 6622 11070 643 98 12 80 3190
6/2/2010 15:59 14.2 3177 32.359 388 6622 11070 643 100 12 80 3146
6/2/2010 16:00 14.4 3213 32.374 388 6622 11070 643 98 12 80 3141
6/2/2010 16:01 14.7 3291 32.390 388 6622 11070 643 97 12 80 3135
6/2/2010 16:02 15.0 3167 32.406 388 6622 11070 643 97 12 80 3128
6/2/2010 16:03 15.3 3120 32.421 388 6622 11070 643 97 12 80 3121
6/2/2010 16:04 19.9 3026 32.437 388 6622 11070 643 97 12 80 2961

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 16:05 17.3 3115 32.453 388 6622 11070 643 97 12 80 3054
6/2/2010 16:06 15.4 3146 32.477 388 6622 11070 643 96 12 80 3127
6/2/2010 16:07 15.5 3184 32.529 388 6622 11070 643 96 12 80 3132
6/2/2010 16:08 15.5 3270 32.581 388 6622 11070 643 96 12 80 3138
6/2/2010 16:09 15.6 3276 32.633 388 6622 11070 643 96 12 80 3144
6/2/2010 16:10 15.6 3270 32.684 388 6622 11070 643 96 12 80 3149
6/2/2010 16:11 15.7 3214 32.736 388 6622 11070 643 96 12 80 3155
6/2/2010 16:12 15.7 3158 32.788 388 6622 11070 643 96 12 80 3160
6/2/2010 16:13 15.8 3237 32.840 388 6622 11070 643 96 12 80 3166
6/2/2010 16:14 15.8 3165 32.891 388 6622 11070 643 96 12 80 3171
6/2/2010 16:15 15.9 3252 32.943 388 6622 11070 643 96 12 80 3176
6/2/2010 16:16 15.9 3205 32.995 388 6622 11070 643 96 12 80 3182
6/2/2010 16:17 15.9 3252 33.047 388 6622 11070 643 96 12 80 3187
6/2/2010 16:18 19.9 3038 33.098 388 6622 11070 643 96 12 80 3053
6/2/2010 16:19 18.7 3096 33.150 388 6622 11070 643 96 12 80 3101
6/2/2010 16:20 17.6 3117 33.202 388 6622 11070 643 96 12 80 3150
6/2/2010 16:21 16.4 3169 33.254 388 6622 11070 643 97 12 80 3199
6/2/2010 16:22 15.6 3105 33.305 388 6622 11070 643 97 12 80 3237
6/2/2010 16:23 15.7 3192 33.357 387 6622 11070 643 97 12 80 3240
6/2/2010 16:24 15.8 3348 33.354 387 6622 11070 643 96 12 80 3237
6/2/2010 16:25 12.1 3289 33.332 387 6622 11070 643 96 12 80 3370
6/2/2010 16:26 14.6 3335 33.309 387 6622 11070 643 96 12 79 3278
6/2/2010 16:27 15.7 3273 33.287 387 6622 11070 643 96 12 79 3238
6/2/2010 16:28 15.7 3249 33.265 387 6622 11070 643 96 12 79 3236
6/2/2010 16:29 15.8 3245 33.243 387 6622 11070 643 96 12 79 3233
6/2/2010 16:30 15.8 3203 33.221 387 6622 11070 643 96 12 79 3230
6/2/2010 16:31 15.9 3167 33.199 387 6622 11070 643 95 12 79 3228
6/2/2010 16:32 18.3 3214 33.177 387 6622 11070 643 95 12 79 3138
6/2/2010 16:33 17.2 3202 33.155 387 6622 11070 643 95 12 79 3178
6/2/2010 16:34 16.1 3232 33.133 387 6622 11070 643 95 12 79 3217
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 16:35 14.9 3244 33.101 387 6622 11070 643 95 12 79 3255
6/2/2010 16:36 14.0 3360 33.063 387 6622 11070 643 95 12 79 3286
6/2/2010 16:37 19.4 3133 33.026 387 6622 11070 643 95 12 79 3089
6/2/2010 16:38 20.8 3032 32.988 387 6622 11070 643 95 12 79 3035
6/2/2010 16:39 9.5 3227 32.965 387 6622 11070 643 95 12 79 3441
6/2/2010 16:40 16.3 3298 32.944 387 6622 11070 642 95 12 79 3196
6/2/2010 16:41 16.3 3341 33.009 387 6622 11070 642 95 12 79 3206
6/2/2010 16:42 16.2 3206 33.135 387 6622 11070 642 95 12 79 3223
6/2/2010 16:43 16.2 3211 33.260 387 6622 11070 642 95 12 79 3240
6/2/2010 16:44 16.2 3213 33.239 387 6622 11070 642 95 13 79 3240
6/2/2010 16:45 16.1 3210 33.011 387 6622 11070 642 95 13 79 3216
6/2/2010 16:46 16.1 3233 32.784 387 6622 11070 642 95 13 79 3193
6/2/2010 16:47 16.1 3196 32.557 387 6622 11070 642 95 13 79 3169
6/2/2010 16:48 16.0 3053 32.330 387 6622 11070 642 95 13 79 3146
6/2/2010 16:49 16.0 3250 32.302 387 6622 11070 642 95 13 79 3145
6/2/2010 16:50 16.0 3262 32.292 387 6622 11070 642 95 13 79 3147
6/2/2010 16:51 15.9 3298 32.283 387 6622 11070 642 95 13 79 3148
6/2/2010 16:52 15.9 3330 32.273 387 6622 11070 642 95 13 79 3150
6/2/2010 16:53 15.8 3221 32.264 387 6622 11070 642 95 13 79 3151
6/2/2010 16:54 15.8 3205 32.254 387 6622 11070 642 95 13 79 3152
6/2/2010 16:55 15.8 3241 32.244 387 6622 11070 642 95 13 79 3153
6/2/2010 16:56 15.8 3140 32.235 387 6622 11070 642 95 13 79 3153
6/2/2010 16:57 15.8 3495 32.225 387 6622 11070 642 95 17 71 3538
6/2/2010 16:58 15.8 3273 32.216 387 6622 11070 642 95 12 79 3110
6/2/2010 16:59 15.8 3221 32.206 387 6622 11070 642 95 12 80 3108
6/2/2010 17:00 15.8 3262 32.197 387 6622 11070 642 95 12 80 3107
6/2/2010 17:01 15.8 3231 32.187 387 6622 11070 642 95 12 80 3106
6/2/2010 17:02 15.8 3208 32.177 387 6622 11070 642 95 12 80 3104
6/2/2010 17:03 15.8 3331 32.168 387 6622 11070 642 95 12 80 3103
6/2/2010 17:04 15.8 3161 32.158 387 6622 11070 642 95 12 80 3102
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 17:05 15.8 3155 32.149 387 6622 11070 642 95 12 80 3101
6/2/2010 17:06 15.8 3209 32.139 387 6622 11070 642 95 12 80 3099
6/2/2010 17:07 15.8 3243 32.130 387 6622 11070 642 95 12 80 3098
6/2/2010 17:08 15.8 3197 32.120 387 6622 11070 642 95 12 80 3097
6/2/2010 17:09 20.6 3075 32.111 387 6622 11070 642 95 12 80 2923
6/2/2010 17:10 18.8 3007 32.101 387 6622 11070 642 95 12 80 2989
6/2/2010 17:11 16.9 3155 32.091 387 6622 11070 642 95 12 80 3055
6/2/2010 17:12 12.5 3337 32.082 387 6622 11070 642 95 12 80 3213
6/2/2010 17:13 13.9 3298 32.503 387 6622 11070 642 95 12 80 3210
6/2/2010 17:14 15.2 3242 32.963 387 6622 11070 642 95 12 80 3215
6/2/2010 17:15 20.6 3186 33.423 387 6622 11070 642 95 12 80 3075
6/2/2010 17:16 18.3 3049 33.560 387 6622 11070 642 95 12 80 3172
6/2/2010 17:17 16.9 3145 33.466 387 6622 11070 642 95 12 80 3212
6/2/2010 17:18 16.6 3350 33.372 387 6622 11070 642 94 12 80 3211
6/2/2010 17:19 16.4 3177 33.279 387 6622 11070 642 94 12 80 3209
6/2/2010 17:20 16.1 3122 33.185 387 6622 11070 642 94 12 80 3208
6/2/2010 17:21 11.3 3476 33.113 387 6622 11070 642 94 12 80 3374
6/2/2010 17:22 18.6 3193 33.280 387 6622 11070 642 94 12 80 3130
6/2/2010 17:23 17.7 3187 33.447 387 6622 11070 642 94 12 80 3182
6/2/2010 17:24 16.7 3224 33.615 387 6622 11070 642 94 12 80 3234
6/2/2010 17:25 16.6 3253 33.782 387 6622 11070 642 94 12 80 3256
6/2/2010 17:26 16.6 3197 33.949 387 6622 11070 642 94 12 80 3276
6/2/2010 17:27 16.6 3062 34.116 387 6622 11070 642 94 12 80 3296
6/2/2010 17:28 16.6 3201 34.283 387 6622 11070 642 94 12 80 3316
6/2/2010 17:29 16.6 3400 34.140 387 6622 11070 642 94 12 80 3300
6/2/2010 17:30 16.5 3220 33.562 387 6622 11070 642 94 12 80 3235
6/2/2010 17:31 16.5 3269 32.984 387 6622 11070 642 93 12 80 3170
6/2/2010 17:32 16.5 3330 32.406 387 6622 11070 642 93 12 80 3105
6/2/2010 17:33 16.5 3085 32.074 387 6622 11070 642 93 12 80 3068
6/2/2010 17:34 16.4 3181 32.086 387 6622 11070 642 93 12 80 3070
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 17:35 16.4 3308 32.098 387 6622 11070 642 93 12 80 3072
6/2/2010 17:36 16.4 3208 32.110 387 6622 11070 642 93 12 80 3074
6/2/2010 17:37 16.4 3232 32.122 387 6622 11070 642 93 12 80 3076
6/2/2010 17:38 16.3 3345 32.134 387 6622 11070 642 93 12 80 3079
6/2/2010 17:39 16.3 3192 32.147 387 6622 11070 642 93 12 80 3081
6/2/2010 17:40 16.3 3202 32.159 387 6622 11070 642 93 12 80 3083
6/2/2010 17:41 16.3 3230 32.171 387 6622 11070 642 93 12 80 3085
6/2/2010 17:42 16.3 3259 32.183 387 6622 11070 642 93 12 80 3087
6/2/2010 17:43 16.2 3205 32.195 387 6622 11070 642 93 12 80 3089
6/2/2010 17:44 16.2 3194 32.207 387 6622 11070 642 92 12 80 3092
6/2/2010 17:45 16.2 3206 32.219 387 6622 11070 642 92 12 80 3094
6/2/2010 17:46 16.2 3227 32.231 387 6622 11070 642 92 12 80 3096
6/2/2010 17:47 16.1 3256 32.243 387 6622 11070 642 93 12 80 3098
6/2/2010 17:48 16.1 3297 32.256 386 6622 11070 642 93 12 80 3099
6/2/2010 17:49 16.1 3294 32.268 386 6622 11070 642 93 12 80 3101
6/2/2010 17:50 16.1 3234 32.280 386 6622 11070 642 93 12 80 3103
6/2/2010 17:51 16.0 3246 32.292 386 6622 11070 642 93 12 80 3105
6/2/2010 17:52 16.0 3262 32.304 386 6622 11070 642 93 12 80 3107
6/2/2010 17:53 16.0 3254 32.316 386 6622 11070 642 93 12 80 3109
6/2/2010 17:54 16.0 3250 32.328 386 6622 11070 642 93 12 80 3111
6/2/2010 17:55 16.0 3256 32.340 386 6622 11070 642 93 12 80 3113
6/2/2010 17:56 15.9 3225 32.353 386 6622 11070 642 93 12 80 3115
6/2/2010 17:57 15.9 3604 32.365 386 6622 11070 642 93 17 71 3573
6/2/2010 17:58 15.9 3263 32.377 386 6622 11070 642 93 13 78 3202
6/2/2010 17:59 15.9 3268 32.389 386 6622 11070 642 93 13 78 3188
6/2/2010 18:00 15.8 3273 32.401 386 6622 11070 642 93 13 79 3174
6/2/2010 18:01 15.8 3198 32.413 386 6622 11070 642 93 12 79 3161
6/2/2010 18:02 15.8 3211 32.425 386 6622 11070 642 93 12 79 3148
6/2/2010 18:03 13.4 3299 32.437 386 6622 11070 642 94 12 80 3220
6/2/2010 18:04 13.5 3296 32.449 386 6622 11070 642 94 12 80 3202
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 18:05 13.7 3292 32.462 386 6622 11070 642 94 12 80 3196
6/2/2010 18:06 13.8 3190 32.474 386 6622 11070 642 94 12 80 3190
6/2/2010 18:07 13.9 3127 32.486 386 6622 11070 642 94 12 80 3185
6/2/2010 18:08 14.1 3175 32.457 386 6622 11070 642 94 12 80 3175
6/2/2010 18:09 14.2 3131 32.415 386 6622 11070 642 94 12 80 3163
6/2/2010 18:10 14.3 3236 32.372 386 6622 11070 642 94 12 80 3151
6/2/2010 18:11 14.4 3309 32.330 386 6622 11070 642 94 12 80 3140
6/2/2010 18:12 14.6 3245 32.301 386 6622 11070 642 94 12 80 3130
6/2/2010 18:13 14.7 3202 32.310 386 6622 11070 642 94 11 80 3124
6/2/2010 18:14 14.8 3294 32.319 386 6622 11070 642 94 11 80 3118
6/2/2010 18:15 14.9 3217 32.328 386 6622 11070 642 94 11 80 3113
6/2/2010 18:16 15.1 3319 32.337 386 6622 11070 642 94 11 80 3107
6/2/2010 18:17 15.2 3197 32.346 386 6622 11070 642 94 11 81 3101
6/2/2010 18:18 15.3 3205 32.355 386 6622 11070 642 94 11 81 3096
6/2/2010 18:19 15.4 3280 32.365 386 6622 11070 642 94 11 81 3090
6/2/2010 18:20 15.6 3191 32.374 386 6622 11070 642 94 11 81 3084
6/2/2010 18:21 15.7 3226 32.383 386 6622 11070 642 94 11 81 3079
6/2/2010 18:22 15.7 3187 32.392 386 6622 11070 642 94 11 81 3079
6/2/2010 18:23 15.1 3205 32.401 386 6622 11070 642 94 11 81 3098
6/2/2010 18:24 14.5 3224 32.410 386 6622 11070 642 94 11 81 3118
6/2/2010 18:25 22.0 3041 32.419 386 6622 11070 642 94 11 81 2849
6/2/2010 18:26 18.5 3140 32.428 386 6622 11070 642 94 11 81 2974
6/2/2010 18:27 15.8 3313 32.438 386 6622 11070 642 94 11 81 3068
6/2/2010 18:28 15.8 3244 32.447 386 6622 11070 642 94 11 81 3067
6/2/2010 18:29 15.8 3314 32.456 386 6622 11070 642 94 11 81 3066
6/2/2010 18:30 15.9 3316 32.465 386 6622 11070 642 94 11 81 3064
6/2/2010 18:31 15.9 3253 32.474 386 6622 11070 642 94 11 81 3063
6/2/2010 18:32 15.9 3233 32.483 386 6622 11070 642 94 11 81 3062
6/2/2010 18:33 15.9 3317 32.492 386 6622 11070 642 94 11 81 3061
6/2/2010 18:34 15.9 3193 32.501 386 6622 11070 642 94 11 81 3059
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6/2/2010 15:35
6/2/2010 18:39 Boiler CPT Test 1 Run 3 Coal Data

6/2/2010 18:35 15.9 3232 32.511 386 6622 11070 642 94 11 81 3058
6/2/2010 18:36 15.9 3177 32.520 386 6622 11070 642 94 11 81 3057
6/2/2010 18:37 15.9 3177 32.529 386 6622 11070 642 94 11 81 3056
6/2/2010 18:38 15.9 3177 32.538 386 6622 11070 642 94 11 81 3055
6/2/2010 18:39 16.0 3166 32.547 386 6622 11070 642 94 11 82 3053

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp O2

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
956 3227 32.608 387 6622 11070 642 95 12 80 3148

Boiler CPT Test 1 Run 3 Coal Data Averages
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
6/3/2010 10:04 42.0 4245 50.321 381 6254 10630 718 82 9 80 4483
6/3/2010 10:05 42.0 4325 50.308 381 6254 10630 718 82 9 80 4481
6/3/2010 10:06 42.0 4129 50.372 381 6254 10630 718 83 9 80 4488
6/3/2010 10:07 42.0 4226 50.462 381 6254 10630 718 83 9 80 4499
6/3/2010 10:08 42.1 4231 50.553 381 6254 10630 718 83 9 80 4510
6/3/2010 10:09 42.1 4216 50.643 381 6254 10630 718 83 9 80 4521
6/3/2010 10:10 42.1 4287 50.734 381 6254 10630 718 83 9 80 4531
6/3/2010 10:11 42.1 4252 50.824 381 6254 10630 718 83 10 80 4542
6/3/2010 10:12 42.1 4201 50.915 381 6254 10630 718 84 10 80 4553
6/3/2010 10:13 42.2 4195 51.005 381 6254 10630 718 84 10 80 4564
6/3/2010 10:14 42.2 4223 51.095 381 6254 10630 718 83 10 80 4576
6/3/2010 10:15 42.2 4317 51.186 381 6254 10630 718 83 10 80 4588
6/3/2010 10:16 42.2 4222 51.276 381 6254 10630 718 83 10 80 4600
6/3/2010 10:17 42.2 4132 51.367 381 6254 10630 718 82 10 80 4612
6/3/2010 10:18 42.3 4181 51.457 381 6254 10630 718 82 10 80 4624
6/3/2010 10:19 42.3 4213 51.547 381 6254 10630 718 82 10 80 4634
6/3/2010 10:20 42.3 4238 51.638 381 6254 10630 718 82 10 80 4645
6/3/2010 10:21 42.3 4098 51.690 381 6254 10630 718 82 10 80 4652
6/3/2010 10:22 42.3 4165 51.626 381 6254 10630 718 84 10 80 4641
6/3/2010 10:23 42.4 4149 51.562 381 6254 10630 718 84 10 80 4634
6/3/2010 10:24 42.4 4133 51.498 381 6254 10630 718 84 10 80 4628
6/3/2010 10:25 42.4 4117 51.434 381 6254 10630 718 83 10 80 4621
6/3/2010 10:26 42.4 4173 51.370 381 6254 10630 718 83 10 80 4615
6/3/2010 10:27 42.5 4303 51.306 381 6254 10630 718 83 10 80 4609
6/3/2010 10:28 42.5 4175 51.242 381 6254 10630 718 83 10 80 4601
6/3/2010 10:29 42.5 4244 51.178 381 6254 10630 718 83 10 80 4593
6/3/2010 10:30 42.5 4266 51.114 381 6254 10630 718 83 10 80 4585
6/3/2010 10:31 42.5 4166 51.050 381 6254 10630 718 84 10 80 4577
6/3/2010 10:32 42.6 4284 50.987 381 6254 10630 718 84 10 80 4569
6/3/2010 10:33 42.6 4252 50.923 381 6254 10630 718 84 10 80 4561

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data
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6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 10:34 42.6 4238 50.859 381 6254 10630 718 85 10 80 4553
6/3/2010 10:35 42.6 4231 50.795 381 6254 10630 719 85 10 80 4546
6/3/2010 10:36 42.6 4154 50.731 381 6254 10630 719 85 10 80 4539
6/3/2010 10:37 42.7 4026 50.667 381 6254 10630 719 84 10 80 4532
6/3/2010 10:38 42.6 4266 51.221 381 6254 10630 719 84 10 80 4600
6/3/2010 10:39 42.6 4236 51.982 381 6254 10630 719 84 10 80 4693
6/3/2010 10:40 42.6 4202 51.675 381 6254 10630 719 84 10 79 4658
6/3/2010 10:41 42.6 4100 51.272 381 6254 10630 719 84 10 79 4612
6/3/2010 10:42 42.6 4131 50.868 381 6254 10630 719 85 10 79 4564
6/3/2010 10:43 42.6 4154 50.694 381 6254 10630 719 88 10 80 4539
6/3/2010 10:44 42.5 4220 50.684 381 6254 10630 719 86 10 80 4542
6/3/2010 10:45 42.5 4326 50.674 381 6254 10630 719 85 10 79 4545
6/3/2010 10:46 42.5 4361 50.664 381 6254 10630 719 84 10 79 4548
6/3/2010 10:47 42.5 4237 50.654 381 6254 10630 719 83 10 79 4552
6/3/2010 10:48 42.5 4161 50.645 381 6254 10630 719 83 10 79 4554
6/3/2010 10:49 42.5 4277 50.635 381 6254 10630 719 83 10 79 4554
6/3/2010 10:50 42.4 4353 50.625 381 6254 10630 719 83 10 79 4555
6/3/2010 10:51 42.4 4361 50.615 381 6254 10630 719 83 10 79 4555
6/3/2010 10:52 42.4 4189 50.605 381 6254 10630 719 83 10 79 4555
6/3/2010 10:53 42.4 4366 50.595 381 6254 10630 719 83 10 79 4556
6/3/2010 10:54 42.4 4196 50.585 381 6254 10630 719 83 10 79 4556
6/3/2010 10:55 42.4 4212 50.575 381 6254 10630 719 83 10 79 4557
6/3/2010 10:56 42.3 4225 50.565 381 6254 10630 719 83 10 79 4557
6/3/2010 10:57 42.3 4976 50.556 381 6254 10630 719 86 15 72 5199
6/3/2010 10:58 42.3 4467 50.546 381 6254 10630 719 88 10 79 4578
6/3/2010 10:59 42.3 4224 50.536 381 6254 10630 719 87 10 79 4544
6/3/2010 11:00 42.3 4184 50.526 381 6254 10630 719 85 10 79 4545
6/3/2010 11:01 42.3 4279 50.516 381 6254 10630 719 84 10 79 4545
6/3/2010 11:02 42.2 4443 50.506 381 6254 10630 719 83 10 79 4543
6/3/2010 11:03 42.2 4193 50.496 381 6254 10630 719 84 10 79 4539
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Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 11:04 42.2 4280 50.486 381 6254 10630 719 84 10 79 4536
6/3/2010 11:05 42.2 4271 50.476 381 6254 10630 719 84 10 79 4532
6/3/2010 11:06 42.2 4300 50.467 381 6254 10630 719 84 10 79 4529
6/3/2010 11:07 42.2 4255 50.457 381 6254 10630 719 84 10 80 4526
6/3/2010 11:08 42.1 4281 50.447 381 6254 10630 719 84 10 80 4523
6/3/2010 11:09 42.1 4208 50.468 381 6254 10630 719 84 10 80 4523
6/3/2010 11:10 42.1 4254 50.532 381 6254 10630 719 84 10 80 4529
6/3/2010 11:11 42.1 4280 50.597 381 6254 10630 720 84 10 80 4535
6/3/2010 11:12 42.1 4393 50.662 381 6254 10630 720 84 10 80 4540
6/3/2010 11:13 42.1 4255 50.726 381 6254 10630 720 85 10 80 4546
6/3/2010 11:14 42.1 4247 50.791 381 6254 10630 720 85 10 80 4552
6/3/2010 11:15 42.0 4332 50.855 381 6254 10630 720 85 10 80 4559
6/3/2010 11:16 41.4 4307 50.920 381 6254 10630 720 85 10 80 4586
6/3/2010 11:17 41.3 4246 50.984 381 6254 10630 720 85 10 80 4593
6/3/2010 11:18 41.4 4395 51.014 381 6254 10630 720 85 10 80 4590
6/3/2010 11:19 41.6 4180 50.994 381 6254 10630 720 85 9 80 4580
6/3/2010 11:20 41.7 4243 50.974 381 6254 10630 720 85 9 80 4571
6/3/2010 11:21 41.8 4237 50.953 381 6254 10630 720 85 9 80 4562
6/3/2010 11:22 41.9 4219 50.933 381 6254 10630 720 85 9 80 4553
6/3/2010 11:23 42.0 4281 50.913 381 6254 10630 720 85 9 80 4544
6/3/2010 11:24 50.9 3917 50.972 381 6254 10630 720 85 9 80 4236
6/3/2010 11:25 46.0 3976 51.088 381 6254 10630 720 85 9 80 4421
6/3/2010 11:26 44.6 4194 51.203 381 6254 10630 720 85 9 80 4480
6/3/2010 11:27 43.3 4079 51.318 381 6254 10630 720 86 9 80 4538
6/3/2010 11:28 4.6 5424 45.609 381 6254 10630 720 86 9 80 5225
6/3/2010 11:29 4.4 5615 48.803 381 6254 10630 720 86 9 80 5610
6/3/2010 11:30 38.9 4402 53.166 381 6254 10630 720 86 9 80 4904
6/3/2010 11:31 42.5 4738 53.477 381 6254 10630 720 86 9 80 4811
6/3/2010 11:32 42.5 4538 52.251 381 6254 10630 720 86 9 80 4670
6/3/2010 11:33 42.5 4534 51.025 381 6254 10630 720 86 9 80 4529



Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 11:34 42.5 4291 50.555 381 6254 10630 720 86 9 80 4477
6/3/2010 11:35 42.5 4255 50.625 381 6254 10630 720 86 9 80 4489
6/3/2010 11:36 42.5 4255 50.696 381 6254 10630 720 87 9 80 4501
6/3/2010 11:37 42.5 4323 50.766 381 6254 10630 720 87 9 80 4513
6/3/2010 11:38 42.4 4273 50.836 381 6254 10630 720 87 9 80 4525
6/3/2010 11:39 42.4 4358 50.907 381 6254 10630 720 87 9 80 4537
6/3/2010 11:40 42.4 4230 50.977 381 6254 10630 720 87 10 80 4549
6/3/2010 11:41 42.4 4276 51.047 381 6254 10630 720 87 10 80 4561
6/3/2010 11:42 42.4 4258 51.117 381 6254 10630 720 86 10 80 4577
6/3/2010 11:43 42.4 4437 51.188 381 6254 10630 720 84 10 80 4593
6/3/2010 11:44 42.4 4265 51.150 381 6254 10630 720 84 10 80 4593
6/3/2010 11:45 42.3 4241 51.077 381 6254 10630 720 85 10 80 4588
6/3/2010 11:46 42.3 4238 51.004 381 6254 10630 720 85 10 80 4583
6/3/2010 11:47 42.3 4263 50.931 381 6254 10630 720 85 10 80 4578
6/3/2010 11:48 42.3 4236 50.857 381 6254 10630 720 85 10 79 4573
6/3/2010 11:49 42.3 4252 50.800 381 6254 10630 720 85 10 79 4571
6/3/2010 11:50 42.3 4312 50.914 381 6254 10630 720 85 10 79 4588
6/3/2010 11:51 42.2 4243 51.028 381 6254 10630 720 85 10 79 4606
6/3/2010 11:52 42.2 4160 51.142 381 6254 10630 720 86 10 79 4623
6/3/2010 11:53 42.2 4113 51.256 381 6254 10630 720 86 10 79 4641
6/3/2010 11:54 42.2 4372 51.337 381 6254 10630 720 86 10 79 4655
6/3/2010 11:55 42.2 4252 51.317 381 6254 10630 721 86 10 79 4658
6/3/2010 11:56 42.2 4262 51.297 381 6254 10630 721 85 10 79 4660
6/3/2010 11:57 42.2 4817 51.277 381 6254 10630 721 85 17 68 5677
6/3/2010 11:58 42.1 4363 51.258 381 6254 10630 721 85 11 78 4731
6/3/2010 11:59 42.1 4362 51.238 381 6254 10630 721 85 10 79 4631
6/3/2010 12:00 42.1 4209 51.218 381 6254 10630 721 85 10 79 4630
6/3/2010 12:01 42.1 4125 51.198 381 6254 10630 721 86 10 79 4628
6/3/2010 12:02 42.1 4303 51.169 381 6254 10630 721 86 10 79 4625
6/3/2010 12:03 40.8 4327 51.111 381 6254 10630 721 86 10 79 4666



Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 12:04 42.1 4216 51.053 381 6254 10630 721 86 10 79 4610
6/3/2010 12:05 42.1 4266 50.994 381 6254 10630 721 86 10 79 4603
6/3/2010 12:06 42.1 4261 50.936 381 6254 10630 721 86 10 79 4597
6/3/2010 12:07 42.1 4347 50.878 381 6254 10630 721 86 10 79 4590
6/3/2010 12:08 39.6 4338 50.820 381 6254 10630 721 86 10 79 4672
6/3/2010 12:09 39.9 4256 50.762 381 6254 10630 721 87 10 79 4656
6/3/2010 12:10 40.2 4349 50.704 381 6254 10630 721 87 10 79 4639
6/3/2010 12:11 40.5 4273 50.646 380 6254 10630 721 87 10 79 4622
6/3/2010 12:12 40.8 4151 50.588 380 6254 10630 721 87 10 79 4606
6/3/2010 12:13 41.0 4309 50.530 380 6254 10630 721 87 10 79 4589
6/3/2010 12:14 41.3 4251 50.472 380 6254 10630 721 87 10 79 4572
6/3/2010 12:15 41.6 4050 50.414 380 6254 10630 721 87 10 79 4556
6/3/2010 12:16 41.8 4238 50.355 380 6254 10630 721 88 10 79 4542
6/3/2010 12:17 41.8 4256 50.353 380 6254 10630 721 88 10 79 4541
6/3/2010 12:18 41.9 4307 50.356 380 6254 10630 721 88 10 79 4541
6/3/2010 12:19 41.9 4310 50.358 380 6254 10630 721 88 10 79 4540
6/3/2010 12:20 41.9 4162 50.361 380 6254 10630 721 88 10 79 4540
6/3/2010 12:21 42.0 4324 50.364 380 6254 10630 721 88 10 79 4539
6/3/2010 12:22 42.0 4265 50.366 380 6254 10630 721 89 10 79 4537
6/3/2010 12:23 42.0 4171 50.369 380 6254 10630 721 90 10 79 4535
6/3/2010 12:24 42.0 4213 50.372 380 6254 10630 721 91 10 79 4533
6/3/2010 12:25 42.1 4332 50.374 380 6254 10630 721 91 10 79 4530
6/3/2010 12:26 42.1 4209 50.377 380 6254 10630 721 92 10 79 4528
6/3/2010 12:27 42.1 4215 50.380 380 6254 10630 721 93 10 79 4526
6/3/2010 12:28 42.2 4203 50.382 380 6254 10630 721 94 10 79 4523
6/3/2010 12:29 42.2 4289 50.385 380 6254 10630 721 95 10 80 4521
6/3/2010 12:30 42.2 4260 50.388 380 6254 10630 721 95 10 79 4522
6/3/2010 12:31 42.2 4268 50.390 380 6254 10630 721 95 10 79 4523
6/3/2010 12:32 42.2 4202 50.393 380 6254 10630 721 94 10 79 4525
6/3/2010 12:33 42.2 4151 50.417 380 6254 10630 721 94 10 79 4529



Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 12:34 42.2 4206 50.470 380 6254 10630 721 94 10 79 4537
6/3/2010 12:35 42.2 4311 50.524 380 6254 10630 721 94 10 79 4544
6/3/2010 12:36 42.2 4273 50.578 380 6254 10630 721 94 10 79 4552
6/3/2010 12:37 42.2 4126 50.631 380 6254 10630 721 93 10 79 4560
6/3/2010 12:38 42.2 4256 50.685 380 6254 10630 721 93 10 79 4567
6/3/2010 12:39 42.2 4308 50.738 380 6254 10630 721 93 10 79 4574
6/3/2010 12:40 42.2 4208 50.792 380 6254 10630 721 93 10 79 4581
6/3/2010 12:41 42.2 4214 50.845 380 6254 10630 721 93 10 79 4588
6/3/2010 12:42 42.2 4170 50.899 380 6254 10630 721 94 10 79 4594
6/3/2010 12:43 42.2 4249 50.953 380 6254 10630 721 96 10 79 4596
6/3/2010 12:44 42.2 4206 51.006 380 6254 10630 721 96 10 79 4603
6/3/2010 12:45 42.2 4226 51.060 380 6254 10630 721 95 10 79 4611
6/3/2010 12:46 42.2 4192 51.113 380 6254 10630 721 93 10 79 4624
6/3/2010 12:47 42.2 4293 51.167 380 6254 10630 721 94 10 79 4630
6/3/2010 12:48 42.2 4281 51.220 380 6254 10630 722 94 10 79 4635
6/3/2010 12:49 42.2 4125 51.274 380 6254 10630 722 95 10 79 4641
6/3/2010 12:50 42.1 4202 51.327 380 6254 10630 722 95 10 79 4648
6/3/2010 12:51 42.1 4134 51.381 380 6254 10630 722 95 10 79 4655
6/3/2010 12:52 42.1 4247 51.435 380 6254 10630 722 95 10 79 4661
6/3/2010 12:53 42.1 4223 51.488 380 6254 10630 722 95 10 79 4668
6/3/2010 12:54 42.1 4228 51.542 380 6254 10630 722 96 10 79 4675
6/3/2010 12:55 42.1 4047 51.595 380 6254 10630 722 96 10 79 4682
6/3/2010 12:56 42.1 4228 51.649 380 6254 10630 722 96 10 79 4688
6/3/2010 12:57 42.1 5237 51.702 380 6254 10630 722 96 16 69 5645
6/3/2010 12:58 42.1 4354 51.756 380 6254 10630 722 96 10 79 4728
6/3/2010 12:59 42.1 4197 51.809 380 6254 10630 722 96 10 79 4734
6/3/2010 13:00 42.1 4179 51.155 380 6254 10630 722 96 10 79 4655
6/3/2010 13:01 42.1 4244 50.895 380 6254 10630 722 96 10 79 4625
6/3/2010 13:02 42.1 4366 50.845 380 6254 10630 722 95 10 79 4619
6/3/2010 13:03 42.1 4357 50.795 380 6254 10630 722 95 10 79 4614



Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

6/3/2010 13:04 42.1 4252 50.746 380 6254 10630 722 94 10 79 4609
6/3/2010 13:05 42.1 4279 50.696 380 6254 10630 722 94 10 79 4603
6/3/2010 13:06 42.1 4218 50.655 380 6254 10630 722 93 10 79 4599
6/3/2010 13:07 42.1 4268 50.708 380 6254 10630 722 93 10 79 4605
6/3/2010 13:08 42.1 4276 50.761 380 6254 10630 722 93 10 79 4610
6/3/2010 13:09 42.1 4223 50.814 380 6254 10630 722 93 10 79 4616
6/3/2010 13:10 42.1 4205 50.868 380 6254 10630 722 93 10 79 4622
6/3/2010 13:11 42.1 4235 50.887 380 6254 10630 722 93 10 79 4624
6/3/2010 13:12 42.1 4293 50.807 380 6254 10630 722 93 10 79 4614
6/3/2010 13:13 42.1 4325 50.727 380 6254 10630 722 93 10 79 4604
6/3/2010 13:14 42.1 4337 50.647 380 6254 10630 722 93 10 79 4594
6/3/2010 13:15 42.1 4201 50.567 380 6254 10630 722 93 10 79 4584
6/3/2010 13:16 42.1 4307 50.487 380 6254 10630 722 93 10 79 4574
6/3/2010 13:17 42.1 4163 50.407 380 6254 10630 722 93 10 79 4564
6/3/2010 13:18 42.1 4226 50.327 380 6254 10630 722 93 10 79 4554
6/3/2010 13:19 42.1 4279 50.247 380 6254 10630 722 93 10 79 4544
6/3/2010 13:20 42.1 4289 50.167 380 6254 10630 722 92 10 79 4535
6/3/2010 13:21 42.1 4228 50.087 380 6254 10630 722 92 10 79 4526



Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 10:04
6/3/2010 13:21 Boiler CPT Test 2 Run 1 Coal Data

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2509 4272 50.856 381 6254 10630 720 88 10 79 4603

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
261 3917 45.609 380 6254 10630 718 82 9 68 4236

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
3054 5615 53.477 381 6254 10630 722 96 17 80 5677

Boiler CPT Test 2 Run 1 Minimums

Boiler CPT Test 2 Run 1 Maximums

Boiler CPT Test 2 Run 1 Coal Data Averages
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End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
6/3/2010 14:13 42.0 4220 51.676 379 6319 10630 723 98 10 80 4670
6/3/2010 14:14 42.0 4373 51.623 379 6319 10630 723 98 10 80 4664
6/3/2010 14:15 42.0 4256 51.570 379 6319 10630 723 98 10 80 4658
6/3/2010 14:16 42.0 4228 51.517 379 6319 10630 723 98 10 80 4651
6/3/2010 14:17 42.0 4193 51.464 379 6319 10630 723 98 10 80 4645
6/3/2010 14:18 42.0 4182 51.411 379 6319 10630 723 99 10 80 4638
6/3/2010 14:19 42.0 4305 51.358 379 6319 10630 723 98 10 80 4633
6/3/2010 14:20 42.0 4286 51.305 379 6319 10630 723 98 10 80 4628
6/3/2010 14:21 42.0 4248 51.252 379 6319 10630 723 97 10 79 4624
6/3/2010 14:22 42.0 4164 51.199 379 6319 10630 723 96 10 79 4619
6/3/2010 14:23 42.0 4217 51.146 379 6319 10630 723 96 10 79 4614
6/3/2010 14:24 42.0 4253 51.093 379 6319 10630 723 96 10 79 4607
6/3/2010 14:25 42.0 4227 51.042 379 6319 10630 723 96 10 79 4601
6/3/2010 14:26 42.0 4201 51.024 379 6319 10630 723 97 10 79 4598
6/3/2010 14:27 41.9 4243 51.005 379 6319 10630 723 97 10 79 4595
6/3/2010 14:28 41.9 4241 50.986 379 6319 10630 723 97 10 79 4592
6/3/2010 14:29 41.9 4194 50.967 379 6319 10630 723 98 10 79 4590
6/3/2010 14:30 41.9 4272 50.949 379 6319 10630 723 98 10 80 4587
6/3/2010 14:31 41.9 4215 50.930 379 6319 10630 723 98 10 80 4584
6/3/2010 14:32 41.9 4147 50.911 379 6319 10630 723 98 10 79 4583
6/3/2010 14:33 41.9 4133 50.893 379 6319 10630 723 97 10 79 4582
6/3/2010 14:34 41.9 4317 50.874 379 6319 10630 724 97 10 79 4580
6/3/2010 14:35 41.9 4334 50.855 379 6319 10630 724 97 10 79 4579
6/3/2010 14:36 41.9 4209 50.836 379 6319 10630 724 97 10 79 4577
6/3/2010 14:37 41.9 4235 50.818 379 6319 10630 724 96 10 79 4576
6/3/2010 14:38 41.9 4287 50.799 379 6319 10630 724 96 10 79 4574
6/3/2010 14:39 41.9 4206 50.780 379 6319 10630 724 96 10 79 4572
6/3/2010 14:40 41.9 4169 50.761 379 6319 10630 724 96 10 79 4570
6/3/2010 14:41 41.9 4140 50.743 379 6319 10630 724 96 10 79 4568
6/3/2010 14:42 41.9 4291 50.724 379 6319 10630 724 96 10 79 4566

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data



Notification of Compliance
Revision No.:                   0
Revision Date:     09/01/10

Attachment E-6, Page: 2 of 7Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 14:43 41.9 4204 50.705 379 6319 10630 724 96 10 79 4564
6/3/2010 14:44 41.9 4199 50.686 379 6319 10630 724 96 10 79 4562
6/3/2010 14:45 41.9 4178 50.698 379 6319 10630 724 96 10 79 4564
6/3/2010 14:46 41.9 4303 50.754 379 6319 10630 724 96 10 79 4571
6/3/2010 14:47 41.9 4194 50.809 379 6319 10630 724 96 10 79 4578
6/3/2010 14:48 41.9 4234 50.864 379 6319 10630 724 95 10 79 4585
6/3/2010 14:49 41.9 4169 50.920 379 6319 10630 724 95 10 79 4592
6/3/2010 14:50 41.9 4267 50.975 379 6319 10630 724 95 10 79 4599
6/3/2010 14:51 41.9 4316 51.030 379 6319 10630 724 95 10 79 4606
6/3/2010 14:52 41.9 4073 51.085 379 6319 10630 724 95 10 79 4612
6/3/2010 14:53 41.9 4084 51.141 379 6319 10630 724 95 10 79 4619
6/3/2010 14:54 41.9 4163 51.171 379 6319 10630 724 95 10 79 4623
6/3/2010 14:55 41.9 4320 51.185 379 6319 10630 724 95 10 79 4624
6/3/2010 14:56 41.9 4260 51.198 379 6319 10630 724 95 10 79 4626
6/3/2010 14:57 41.9 4930 51.211 379 6319 10630 724 95 15 71 5343
6/3/2010 14:58 41.9 4144 51.225 379 6319 10630 724 95 10 79 4628
6/3/2010 14:59 41.9 4253 51.238 379 6319 10630 724 95 10 79 4630
6/3/2010 15:00 41.9 4325 51.251 378 6319 10630 724 95 10 79 4631
6/3/2010 15:01 41.9 4179 51.265 378 6319 10630 724 96 10 79 4632
6/3/2010 15:02 41.9 4122 51.278 378 6319 10630 724 96 10 79 4633
6/3/2010 15:03 41.9 4197 51.291 378 6319 10630 724 96 10 79 4634
6/3/2010 15:04 41.9 4251 51.304 378 6319 10630 724 96 10 79 4635
6/3/2010 15:05 41.9 4378 51.318 378 6319 10630 724 96 10 79 4636
6/3/2010 15:06 41.9 4260 51.331 378 6319 10630 724 96 10 79 4637
6/3/2010 15:07 41.9 4175 51.344 378 6319 10630 724 96 10 80 4638
6/3/2010 15:08 41.9 4224 51.358 378 6319 10630 724 96 10 80 4638
6/3/2010 15:09 41.9 4351 51.371 378 6319 10630 724 96 10 80 4639
6/3/2010 15:10 41.9 4322 51.384 378 6319 10630 724 96 10 80 4640
6/3/2010 15:11 41.9 4248 51.398 378 6319 10630 724 96 10 80 4642
6/3/2010 15:12 41.9 4116 51.411 378 6319 10630 723 96 10 80 4643
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Feed
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Production
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Temp
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Coal 
Feed 
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 15:13 41.9 4208 51.424 378 6319 10630 723 96 10 80 4644
6/3/2010 15:14 41.9 4328 51.437 378 6319 10630 723 96 10 80 4645
6/3/2010 15:15 41.9 4231 51.451 378 6319 10630 723 95 10 80 4646
6/3/2010 15:16 41.9 4294 51.464 378 6319 10630 723 95 10 80 4647
6/3/2010 15:17 41.9 4161 51.477 378 6319 10630 723 95 10 80 4648
6/3/2010 15:18 41.9 4300 51.491 378 6319 10630 723 95 10 80 4650
6/3/2010 15:19 41.9 4157 51.504 378 6319 10630 723 95 10 80 4651
6/3/2010 15:20 41.8 4265 51.517 378 6319 10630 723 95 10 80 4652
6/3/2010 15:21 41.8 4272 51.512 378 6319 10630 723 95 10 80 4651
6/3/2010 15:22 41.8 4213 51.482 378 6319 10630 723 95 10 80 4647
6/3/2010 15:23 41.8 4187 51.451 378 6319 10630 723 95 10 80 4643
6/3/2010 15:24 41.8 4167 51.421 378 6319 10630 723 95 10 80 4639
6/3/2010 15:25 41.8 4228 51.390 378 6319 10630 723 95 10 80 4635
6/3/2010 15:26 41.8 4150 51.360 378 6319 10630 723 95 10 80 4630
6/3/2010 15:27 41.8 4322 51.330 378 6319 10630 723 95 10 80 4626
6/3/2010 15:28 41.8 4178 51.299 378 6319 10630 723 95 10 80 4622
6/3/2010 15:29 41.8 4149 51.269 378 6319 10630 723 95 10 80 4618
6/3/2010 15:30 41.8 4239 51.238 378 6319 10630 723 95 10 80 4614
6/3/2010 15:31 41.8 4244 51.208 378 6319 10630 723 95 10 80 4610
6/3/2010 15:32 41.8 4170 51.177 378 6319 10630 723 95 10 80 4606
6/3/2010 15:33 41.8 4131 51.147 378 6319 10630 723 95 10 80 4602
6/3/2010 15:34 41.8 4197 51.116 378 6319 10630 723 95 10 80 4598
6/3/2010 15:35 41.8 4270 51.086 378 6319 10630 723 95 10 80 4594
6/3/2010 15:36 41.8 4200 51.055 378 6319 10630 722 95 10 80 4590
6/3/2010 15:37 41.8 4292 51.025 378 6319 10630 722 95 10 80 4586
6/3/2010 15:38 41.8 4194 50.994 378 6319 10630 722 94 10 80 4582
6/3/2010 15:39 41.8 4113 50.964 378 6319 10630 722 94 10 80 4578
6/3/2010 15:40 41.8 4212 50.934 378 6319 10630 722 94 10 80 4573
6/3/2010 15:41 41.8 4246 50.903 378 6319 10630 722 95 10 80 4568
6/3/2010 15:42 41.8 4381 50.883 378 6319 10630 722 96 10 80 4563
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 15:43 41.8 4108 50.877 378 6319 10630 722 97 10 80 4560
6/3/2010 15:44 41.8 4218 50.871 378 6319 10630 722 97 10 80 4557
6/3/2010 15:45 41.8 4239 50.865 378 6319 10630 722 98 10 80 4555
6/3/2010 15:46 41.8 4285 50.859 378 6319 10630 722 98 10 80 4554
6/3/2010 15:47 41.8 4270 50.853 378 6319 10630 722 98 10 80 4553
6/3/2010 15:48 41.8 4179 50.847 378 6319 10630 722 97 10 80 4552
6/3/2010 15:49 41.8 4203 50.841 378 6319 10630 722 97 10 80 4551
6/3/2010 15:50 41.8 4269 50.835 378 6319 10630 722 97 10 80 4550
6/3/2010 15:51 41.8 4192 50.829 378 6319 10630 722 97 10 80 4549
6/3/2010 15:52 41.8 4162 50.823 378 6319 10630 722 97 10 80 4547
6/3/2010 15:53 41.8 4103 50.817 378 6319 10630 722 97 10 80 4546
6/3/2010 15:54 41.8 4286 50.830 378 6319 10630 722 97 10 80 4548
6/3/2010 15:55 41.8 4298 50.855 378 6319 10630 722 97 10 80 4550
6/3/2010 15:56 41.8 4248 50.881 378 6319 10630 722 97 10 80 4553
6/3/2010 15:57 41.8 5126 50.907 378 6319 10630 722 97 17 68 5619
6/3/2010 15:58 41.8 4295 50.933 378 6319 10630 722 97 10 80 4571
6/3/2010 15:59 41.8 4270 50.959 378 6319 10630 722 97 10 80 4575
6/3/2010 16:00 41.8 4266 50.985 378 6319 10630 721 97 10 80 4579
6/3/2010 16:01 41.8 4184 51.010 378 6319 10630 721 97 10 80 4583
6/3/2010 16:02 41.8 4201 51.036 378 6319 10630 721 96 10 80 4587
6/3/2010 16:03 41.8 4125 51.062 378 6319 10630 721 96 10 80 4592
6/3/2010 16:04 41.8 4319 51.048 378 6319 10630 721 96 10 80 4591
6/3/2010 16:05 41.8 4107 51.021 378 6319 10630 721 96 10 80 4589
6/3/2010 16:06 41.8 4240 50.993 378 6319 10630 721 96 10 80 4587
6/3/2010 16:07 41.8 4312 50.966 378 6319 10630 721 96 10 80 4585
6/3/2010 16:08 41.8 4306 50.939 378 6319 10630 721 96 10 80 4582
6/3/2010 16:09 41.8 4230 50.911 378 6319 10630 721 96 10 80 4580
6/3/2010 16:10 41.8 4232 50.884 378 6319 10630 721 96 10 80 4578
6/3/2010 16:11 41.8 4254 50.857 378 6319 10630 721 96 10 80 4575
6/3/2010 16:12 41.8 4216 50.829 378 6319 10630 721 96 10 80 4573



Notification of Compliance
Revision No.:                   0
Revision Date:     09/01/10

Attachment E-6, Page: 5 of 7Start Time
End Time

Parameter
Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 16:13 41.7 4231 50.802 378 6319 10630 721 96 10 80 4571
6/3/2010 16:14 41.7 4228 50.775 378 6319 10630 721 97 10 80 4568
6/3/2010 16:15 41.7 4145 50.747 378 6319 10630 721 97 10 80 4566
6/3/2010 16:16 41.7 4220 50.720 378 6319 10630 721 97 10 80 4563
6/3/2010 16:17 41.7 4196 50.693 378 6319 10630 721 96 10 80 4562
6/3/2010 16:18 41.7 4177 50.665 378 6319 10630 721 96 10 80 4561
6/3/2010 16:19 41.7 4196 50.638 378 6319 10630 721 96 10 80 4559
6/3/2010 16:20 41.7 4252 50.611 378 6319 10630 721 95 10 80 4558
6/3/2010 16:21 41.7 4226 50.584 378 6319 10630 721 95 10 79 4556
6/3/2010 16:22 41.7 4277 50.556 378 6319 10630 721 95 10 79 4554
6/3/2010 16:23 41.7 4123 50.529 378 6319 10630 721 95 10 79 4553
6/3/2010 16:24 41.7 4199 50.502 377 6319 10630 720 94 10 79 4551
6/3/2010 16:25 41.7 4389 50.474 377 6319 10630 720 94 10 79 4549
6/3/2010 16:26 41.7 4274 50.447 377 6319 10630 720 94 10 79 4548
6/3/2010 16:27 41.7 4212 50.420 377 6319 10630 720 94 10 79 4546
6/3/2010 16:28 41.7 4206 50.392 377 6319 10630 720 93 10 79 4544
6/3/2010 16:29 41.7 4299 50.365 377 6319 10630 720 93 10 79 4543
6/3/2010 16:30 41.7 4287 50.338 377 6319 10630 720 93 10 79 4541
6/3/2010 16:31 41.7 4190 50.325 377 6319 10630 720 93 10 79 4541
6/3/2010 16:32 41.7 4169 50.322 377 6319 10630 720 93 10 79 4542
6/3/2010 16:33 41.7 4298 50.320 377 6319 10630 720 92 10 79 4543
6/3/2010 16:34 41.7 4263 50.317 377 6319 10630 720 92 10 79 4544
6/3/2010 16:35 41.7 4223 50.314 377 6319 10630 720 92 10 79 4545
6/3/2010 16:36 41.7 4209 50.312 377 6319 10630 720 92 10 79 4546
6/3/2010 16:37 41.7 4334 50.309 377 6319 10630 720 92 10 79 4547
6/3/2010 16:38 41.7 4264 50.307 377 6319 10630 720 92 10 79 4548
6/3/2010 16:39 41.7 4280 50.304 377 6319 10630 720 92 10 79 4549
6/3/2010 16:40 41.7 4145 50.301 377 6319 10630 720 91 10 79 4550
6/3/2010 16:41 41.7 4291 50.299 377 6319 10630 720 91 10 79 4551
6/3/2010 16:42 41.7 4230 50.296 377 6319 10630 720 91 10 79 4552
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6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 16:43 41.7 4251 50.294 377 6319 10630 720 91 10 79 4553
6/3/2010 16:44 41.7 4265 50.291 377 6319 10630 720 91 10 79 4554
6/3/2010 16:45 41.7 4339 50.288 377 6319 10630 720 91 10 79 4555
6/3/2010 16:46 41.7 4214 50.286 377 6319 10630 720 91 10 79 4556
6/3/2010 16:47 41.7 4242 50.283 377 6319 10630 720 90 10 79 4557
6/3/2010 16:48 41.7 4288 50.281 377 6319 10630 719 90 10 79 4558
6/3/2010 16:49 41.7 4347 50.278 377 6319 10630 719 90 10 79 4559
6/3/2010 16:50 41.7 4216 50.276 377 6319 10630 719 90 10 79 4560
6/3/2010 16:51 41.7 4257 50.273 377 6319 10630 719 90 10 79 4561
6/3/2010 16:52 41.7 4225 50.270 377 6319 10630 719 90 10 79 4562
6/3/2010 16:53 41.7 4329 50.268 377 6319 10630 719 90 10 79 4563
6/3/2010 16:54 41.7 4232 50.265 377 6319 10630 719 89 10 79 4564
6/3/2010 16:55 41.7 4241 50.263 377 6319 10630 719 89 10 79 4565
6/3/2010 16:56 41.7 4251 50.260 377 6319 10630 719 89 10 79 4566
6/3/2010 16:57 41.7 5117 50.257 377 6319 10630 719 89 17 67 5587
6/3/2010 16:58 41.7 4172 50.266 377 6319 10630 719 89 10 79 4569
6/3/2010 16:59 41.7 4350 50.308 377 6319 10630 719 89 10 80 4507
6/3/2010 17:00 41.7 4254 50.351 377 6319 10630 719 89 10 80 4516
6/3/2010 17:01 41.7 4187 50.393 377 6319 10630 719 89 10 80 4525
6/3/2010 17:02 41.7 4221 50.436 377 6319 10630 719 88 10 80 4534
6/3/2010 17:03 41.7 4211 50.478 377 6319 10630 719 88 10 79 4543
6/3/2010 17:04 41.7 4310 50.520 377 6319 10630 719 88 10 79 4553
6/3/2010 17:05 41.7 4213 50.563 377 6319 10630 719 88 10 79 4562
6/3/2010 17:06 41.7 4278 50.605 377 6319 10630 719 88 10 79 4571
6/3/2010 17:07 41.7 4252 50.648 377 6319 10630 719 88 10 79 4580
6/3/2010 17:08 41.8 4196 50.690 377 6319 10630 719 88 10 79 4589
6/3/2010 17:09 41.8 4368 50.732 377 6319 10630 719 88 10 79 4599
6/3/2010 17:10 41.8 4274 50.775 377 6319 10630 719 87 10 79 4608
6/3/2010 17:11 41.8 4157 50.817 377 6319 10630 719 87 10 79 4617
6/3/2010 17:12 41.8 4229 50.859 377 6319 10630 718 87 10 79 4626
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/3/2010 14:13
6/3/2010 17:13 Boiler CPT Test 2 Run 2 Coal Data

6/3/2010 17:13 41.8 4337 50.902 377 6319 10630 718 87 10 79 4636

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2509 4247 50.881 378 6319 10630 722 94 10 79 4603

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2502 4073 50.257 377 6319 10630 718 87 10 67 4507

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal 
Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2518 5126 51.676 379 6319 10630 724 99 17 80 5619

Boiler CPT Test 2 Run 2 Minimums

Boiler CPT Test 2 Run 2 Maximums

Boiler CPT Test 2 Run 2 Coal Data Averages
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Waste 
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Coal 
Feed

Steam 
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Outlet Water 

Temp

Heating 
Value of 
Waste
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Rate

Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
6/4/2010 7:00 42.0 3570 52.483 380 6333 10600 719 71 11 78 4904
6/4/2010 7:01 42.0 3601 52.465 380 6333 10600 719 71 11 78 4897
6/4/2010 7:02 42.0 3576 52.446 380 6333 10600 719 71 11 78 4890
6/4/2010 7:03 42.0 3571 52.427 380 6333 10600 719 71 11 78 4883
6/4/2010 7:04 42.0 3556 52.408 380 6333 10600 719 71 11 78 4875
6/4/2010 7:05 42.0 3542 52.389 380 6333 10600 719 71 11 78 4868
6/4/2010 7:06 42.0 3559 52.370 380 6333 10600 719 71 10 78 4861
6/4/2010 7:07 42.0 3509 52.351 380 6333 10600 719 71 10 78 4853
6/4/2010 7:08 42.0 3617 52.333 380 6333 10600 719 71 10 78 4846
6/4/2010 7:09 42.0 3646 52.311 380 6333 10600 719 72 10 78 4838
6/4/2010 7:10 42.0 3582 52.281 380 6333 10600 719 72 10 79 4830
6/4/2010 7:11 42.0 3641 52.252 380 6333 10600 719 72 10 79 4821
6/4/2010 7:12 42.0 3669 52.222 379 6333 10600 719 72 10 79 4813
6/4/2010 7:13 42.1 3562 52.192 379 6333 10600 719 72 10 79 4804
6/4/2010 7:14 42.1 3614 52.162 379 6333 10600 719 72 10 79 4796
6/4/2010 7:15 42.1 3605 52.133 379 6333 10600 719 72 10 79 4788
6/4/2010 7:16 42.1 3734 52.103 379 6333 10600 719 72 10 79 4779
6/4/2010 7:17 42.1 3542 52.073 379 6333 10600 719 72 10 79 4771
6/4/2010 7:18 42.1 3526 52.043 379 6333 10600 719 73 10 79 4763
6/4/2010 7:19 42.1 3611 52.014 379 6333 10600 719 73 10 79 4755
6/4/2010 7:20 42.1 3683 51.984 379 6333 10600 719 73 10 79 4747
6/4/2010 7:21 42.1 3580 51.954 379 6333 10600 719 73 10 79 4739
6/4/2010 7:22 42.1 3619 51.924 379 6333 10600 719 73 10 79 4733
6/4/2010 7:23 42.1 3510 51.895 379 6333 10600 719 75 10 79 4725
6/4/2010 7:24 42.1 3462 51.865 379 6333 10600 719 74 10 79 4725
6/4/2010 7:25 42.1 3573 51.835 379 6333 10600 719 73 10 79 4725
6/4/2010 7:26 42.1 3564 51.805 379 6333 10600 719 72 10 79 4726
6/4/2010 7:27 42.1 3555 51.776 379 6333 10600 719 72 10 79 4723
6/4/2010 7:28 42.1 3561 51.746 379 6333 10600 719 72 10 79 4721
6/4/2010 7:29 42.1 3710 51.716 379 6333 10600 719 72 10 79 4718

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data
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Waste
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

6/4/2010 7:30 42.1 3475 51.686 379 6333 10600 719 72 10 79 4715
6/4/2010 7:31 42.1 3670 51.656 379 6333 10600 719 72 10 79 4713
6/4/2010 7:32 42.1 3571 51.625 379 6333 10600 719 73 10 79 4710
6/4/2010 7:33 42.1 3696 51.594 379 6333 10600 719 73 10 79 4707
6/4/2010 7:34 42.1 3714 51.563 379 6333 10600 719 73 10 79 4704
6/4/2010 7:35 42.1 3523 51.532 379 6333 10600 719 73 10 79 4701
6/4/2010 7:36 42.1 3555 51.501 379 6333 10600 719 73 10 79 4698
6/4/2010 7:37 42.1 3678 51.470 379 6333 10600 719 73 10 79 4696
6/4/2010 7:38 42.1 3705 51.439 379 6333 10600 719 73 10 79 4693
6/4/2010 7:39 42.1 3609 51.408 379 6333 10600 719 73 10 79 4690
6/4/2010 7:40 42.1 3559 51.377 379 6333 10600 719 73 10 79 4687
6/4/2010 7:41 42.1 3510 51.346 379 6333 10600 719 73 10 79 4684
6/4/2010 7:42 42.1 3507 51.315 379 6333 10600 719 74 10 79 4682
6/4/2010 7:43 42.1 3601 51.284 379 6333 10600 719 74 10 79 4679
6/4/2010 7:44 42.1 3666 51.253 379 6333 10600 719 74 10 79 4676
6/4/2010 7:45 42.1 3558 51.222 379 6333 10600 719 74 10 79 4673
6/4/2010 7:46 42.1 3606 51.191 379 6333 10600 719 74 10 79 4670
6/4/2010 7:47 42.1 3614 51.159 379 6333 10600 719 74 10 79 4668
6/4/2010 7:48 42.1 3573 51.128 379 6333 10600 719 74 10 79 4665
6/4/2010 7:49 42.1 3578 51.097 379 6333 10600 719 74 10 79 4663
6/4/2010 7:50 42.1 3705 51.066 379 6333 10600 719 74 10 79 4660
6/4/2010 7:51 42.1 3593 51.035 379 6333 10600 719 74 10 79 4658
6/4/2010 7:52 42.2 3644 51.004 379 6333 10600 719 74 10 79 4656
6/4/2010 7:53 42.2 3507 50.988 379 6333 10600 719 73 10 79 4655
6/4/2010 7:54 42.2 3588 51.136 379 6333 10600 719 74 10 79 4674
6/4/2010 7:55 42.2 3566 51.284 379 6333 10600 719 74 10 79 4692
6/4/2010 7:56 42.2 3654 51.432 379 6333 10600 719 74 10 79 4710
6/4/2010 7:57 42.2 4153 51.580 379 6333 10600 719 75 16 68 5691
6/4/2010 7:58 42.2 3605 51.729 379 6333 10600 719 75 10 79 4722
6/4/2010 7:59 42.2 3522 51.867 379 6333 10600 719 76 10 79 4738
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

6/4/2010 8:00 42.2 3558 51.898 379 6333 10600 719 76 10 79 4740
6/4/2010 8:01 42.2 3594 51.930 379 6333 10600 719 77 10 79 4743
6/4/2010 8:02 42.2 3461 51.961 379 6333 10600 719 77 10 79 4746
6/4/2010 8:03 42.2 3599 51.992 379 6333 10600 719 76 10 79 4750
6/4/2010 8:04 42.2 3623 52.024 379 6333 10600 719 76 10 79 4755
6/4/2010 8:05 42.2 3505 52.055 379 6333 10600 719 77 10 79 4757
6/4/2010 8:06 42.2 3602 52.086 379 6333 10600 719 77 10 79 4759
6/4/2010 8:07 42.2 3699 52.118 379 6333 10600 719 78 10 79 4762
6/4/2010 8:08 42.2 3508 52.149 379 6333 10600 719 78 10 79 4764
6/4/2010 8:09 42.2 3559 52.180 379 6333 10600 719 78 10 79 4767
6/4/2010 8:10 42.2 3567 52.212 379 6333 10600 720 79 10 79 4770
6/4/2010 8:11 42.2 3572 52.243 378 6333 10600 720 78 10 79 4774
6/4/2010 8:12 42.2 3497 52.275 378 6333 10600 720 78 10 79 4779
6/4/2010 8:13 42.2 3525 52.306 378 6333 10600 720 78 10 79 4783
6/4/2010 8:14 42.2 3543 52.337 378 6333 10600 720 77 10 79 4788
6/4/2010 8:15 42.2 3590 52.369 378 6333 10600 720 77 10 79 4792
6/4/2010 8:16 42.2 3528 52.387 378 6333 10600 720 77 10 79 4795
6/4/2010 8:17 42.2 3568 52.389 378 6333 10600 720 77 10 79 4796
6/4/2010 8:18 42.2 3608 52.390 378 6333 10600 720 75 10 79 4799
6/4/2010 8:19 42.2 3642 52.391 378 6333 10600 720 74 10 79 4801
6/4/2010 8:20 42.2 3676 52.393 378 6333 10600 720 75 10 79 4801
6/4/2010 8:21 42.2 3560 52.394 378 6333 10600 720 75 10 79 4800
6/4/2010 8:22 42.2 3517 52.395 378 6333 10600 720 75 10 79 4800
6/4/2010 8:23 42.2 3605 52.396 378 6333 10600 720 75 10 79 4799
6/4/2010 8:24 42.2 3619 52.398 378 6333 10600 720 75 10 79 4799
6/4/2010 8:25 42.2 3627 52.399 378 6333 10600 720 76 10 79 4798
6/4/2010 8:26 42.2 3605 52.400 378 6333 10600 720 76 10 79 4798
6/4/2010 8:27 42.2 3632 52.402 378 6333 10600 720 76 10 79 4797
6/4/2010 8:28 42.2 3601 52.403 378 6333 10600 720 76 10 79 4797
6/4/2010 8:29 42.2 3546 52.404 378 6333 10600 720 76 10 79 4796
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Eng Unit LB/MIN LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR

6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

6/4/2010 8:30 42.2 3457 52.406 378 6333 10600 720 76 10 79 4796
6/4/2010 8:31 42.2 3643 52.407 378 6333 10600 720 77 10 79 4795
6/4/2010 8:32 42.3 3631 52.408 378 6333 10600 720 77 10 79 4795
6/4/2010 8:33 42.3 3759 52.409 378 6333 10600 720 77 10 79 4794
6/4/2010 8:34 42.3 3565 52.411 378 6333 10600 720 77 10 79 4794
6/4/2010 8:35 42.3 3535 52.412 378 6333 10600 720 77 10 79 4793
6/4/2010 8:36 42.3 3542 52.413 378 6333 10600 720 78 10 79 4793
6/4/2010 8:37 42.3 3535 52.415 378 6333 10600 720 78 10 79 4793
6/4/2010 8:38 42.3 3625 52.416 378 6333 10600 720 78 10 79 4793
6/4/2010 8:39 42.3 3501 52.417 378 6333 10600 720 78 10 79 4792
6/4/2010 8:40 42.3 3553 52.418 378 6333 10600 720 78 10 79 4792
6/4/2010 8:41 42.3 3475 52.420 378 6333 10600 720 78 10 79 4792
6/4/2010 8:42 42.3 3549 52.421 378 6333 10600 720 78 10 79 4792
6/4/2010 8:43 42.3 3569 52.422 378 6333 10600 720 79 10 79 4790
6/4/2010 8:44 42.3 3556 52.424 378 6333 10600 720 79 10 79 4789
6/4/2010 8:45 42.3 3543 52.425 378 6333 10600 720 79 10 79 4788
6/4/2010 8:46 42.3 3575 52.426 378 6333 10600 720 79 10 79 4789
6/4/2010 8:47 42.3 3666 52.428 378 6333 10600 720 79 10 79 4790
6/4/2010 8:48 42.3 3593 52.429 378 6333 10600 720 79 10 79 4790
6/4/2010 8:49 42.3 3519 52.430 378 6333 10600 720 78 10 79 4791
6/4/2010 8:50 42.3 3450 52.431 378 6333 10600 720 78 10 79 4792
6/4/2010 8:51 42.3 3519 52.433 378 6333 10600 720 78 10 79 4791
6/4/2010 8:52 42.3 3732 52.443 378 6333 10600 720 79 10 79 4790
6/4/2010 8:53 42.3 3542 52.461 378 6333 10600 720 80 10 79 4790
6/4/2010 8:54 42.3 3606 52.478 378 6333 10600 720 81 10 79 4790
6/4/2010 8:55 42.3 3591 52.495 378 6333 10600 720 81 10 79 4791
6/4/2010 8:56 42.3 3623 52.513 378 6333 10600 720 81 10 79 4794
6/4/2010 8:57 42.3 4684 52.530 378 6333 10600 720 81 17 66 6047
6/4/2010 8:58 42.3 3590 52.547 378 6333 10600 720 81 10 79 4857
6/4/2010 8:59 42.3 3535 52.565 378 6333 10600 720 80 10 79 4859
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

6/4/2010 9:00 42.3 3642 52.582 378 6333 10600 720 80 10 79 4861
6/4/2010 9:01 42.3 3553 52.599 378 6333 10600 720 80 10 79 4863
6/4/2010 9:02 42.3 3436 52.616 378 6333 10600 720 80 10 79 4865
6/4/2010 9:03 42.3 3567 52.634 378 6333 10600 720 80 10 79 4867
6/4/2010 9:04 42.3 3639 52.651 378 6333 10600 720 80 10 79 4869
6/4/2010 9:05 42.3 3491 52.668 378 6333 10600 720 80 10 79 4871
6/4/2010 9:06 42.3 3591 52.686 378 6333 10600 720 80 10 79 4872
6/4/2010 9:07 42.3 3546 52.703 378 6333 10600 720 80 10 79 4873
6/4/2010 9:08 42.3 3667 52.720 378 6333 10600 720 81 10 79 4874
6/4/2010 9:09 42.3 3514 52.738 378 6333 10600 720 81 10 79 4874
6/4/2010 9:10 42.3 3457 52.755 377 6333 10600 720 81 10 79 4875
6/4/2010 9:11 42.4 3524 52.772 377 6333 10600 720 82 10 79 4875
6/4/2010 9:12 42.4 3528 52.790 377 6333 10600 720 82 10 79 4876
6/4/2010 9:13 42.4 3498 52.807 377 6333 10600 720 83 10 79 4876
6/4/2010 9:14 42.4 3503 52.824 377 6333 10600 720 83 10 79 4878
6/4/2010 9:15 42.4 3570 52.842 377 6333 10600 720 82 10 79 4880
6/4/2010 9:16 42.4 3693 52.859 377 6333 10600 720 82 10 79 4882
6/4/2010 9:17 42.4 3508 52.876 377 6333 10600 720 82 10 79 4885
6/4/2010 9:18 42.4 3522 52.893 377 6333 10600 720 82 10 79 4886
6/4/2010 9:19 42.4 3536 52.911 377 6333 10600 720 82 10 79 4887
6/4/2010 9:20 42.4 3577 52.928 377 6333 10600 720 82 10 79 4889
6/4/2010 9:21 42.4 3654 52.773 377 6333 10600 720 82 10 79 4869
6/4/2010 9:22 42.4 3570 52.102 377 6333 10600 720 83 10 79 4787
6/4/2010 9:23 42.4 3422 51.430 377 6333 10600 721 83 10 79 4705
6/4/2010 9:24 42.4 3469 51.042 377 6333 10600 721 83 10 79 4658
6/4/2010 9:25 42.4 3439 52.601 377 6333 10600 721 83 10 79 4846
6/4/2010 9:26 42.4 3566 52.528 377 6333 10600 721 83 10 79 4836
6/4/2010 9:27 42.4 3631 52.455 377 6333 10600 721 83 10 79 4828
6/4/2010 9:28 42.4 3622 52.382 377 6333 10600 721 82 10 79 4819
6/4/2010 9:29 42.4 3612 52.309 377 6333 10600 721 83 10 79 4808
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

6/4/2010 9:30 42.4 3474 52.236 377 6333 10600 721 84 10 79 4797
6/4/2010 9:31 42.4 3608 52.163 377 6333 10600 721 85 10 79 4785
6/4/2010 9:32 42.4 3675 52.091 377 6333 10600 721 86 10 79 4774
6/4/2010 9:33 42.4 3612 52.018 377 6333 10600 721 85 10 79 4766
6/4/2010 9:34 42.4 3470 51.945 377 6333 10600 721 82 10 79 4764
6/4/2010 9:35 42.4 3489 51.872 377 6333 10600 721 81 10 79 4757
6/4/2010 9:36 42.4 3552 51.799 377 6333 10600 721 81 10 79 4748
6/4/2010 9:37 42.4 3677 51.726 377 6333 10600 721 81 10 79 4738
6/4/2010 9:38 42.4 3605 51.653 377 6333 10600 721 81 10 79 4729
6/4/2010 9:39 42.4 3530 51.580 377 6333 10600 721 82 10 79 4720
6/4/2010 9:40 42.4 3513 51.507 377 6333 10600 721 82 10 79 4710
6/4/2010 9:41 42.4 3536 51.435 377 6333 10600 721 82 10 79 4701
6/4/2010 9:42 42.4 3590 51.362 377 6333 10600 721 82 10 79 4692
6/4/2010 9:43 42.4 3614 51.289 377 6333 10600 721 82 10 79 4682
6/4/2010 9:44 42.4 3520 51.216 377 6333 10600 721 82 10 79 4672
6/4/2010 9:45 42.4 3512 51.143 377 6333 10600 721 82 10 79 4662
6/4/2010 9:46 42.4 3609 51.070 377 6333 10600 721 83 10 79 4652
6/4/2010 9:47 42.4 3609 50.997 377 6333 10600 721 83 10 79 4641
6/4/2010 9:48 42.4 3578 50.924 377 6333 10600 721 84 10 79 4630
6/4/2010 9:49 42.4 3543 50.852 377 6333 10600 721 83 10 79 4625
6/4/2010 9:50 42.4 3574 50.779 377 6333 10600 721 83 10 79 4615
6/4/2010 9:51 42.5 3510 50.706 377 6333 10600 721 83 10 79 4605
6/4/2010 9:52 42.5 3541 50.772 377 6333 10600 721 84 10 79 4611
6/4/2010 9:53 42.5 3640 50.851 377 6333 10600 721 84 10 79 4620
6/4/2010 9:54 42.5 3618 50.930 377 6333 10600 721 84 10 79 4628
6/4/2010 9:55 42.5 3531 51.009 377 6333 10600 721 85 10 79 4636
6/4/2010 9:56 42.5 3648 51.087 377 6333 10600 721 85 10 79 4644
6/4/2010 9:57 42.5 4283 51.166 377 6333.0 10600 721 85 17 66 5841
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6/4/2010 7:00
6/4/2010 9:57 Boiler CPT Test 2 Run 3 Coal Data

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp
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Boiler 
Efficiency

Coal Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2535 3590 52.031 378 6333 10600 720 77 10 79 4787

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2521 3422 50.706 377 6333 10600 719 71 10 66 4605

Waste 
Feed

Coal 
Feed

Steam 
Production

Economizer 
Outlet Water 

Temp

Heating 
Value of 
Waste

Heating 
Value of 

Coal
Economizer 
Inlet Temp

Ambient 
Temp %O2 

Boiler 
Efficiency

Coal Feed 
Rate

LB/HR LB/HR KPPH DEG F BTU/LB BTU/LB DEG F DEG F % % LB/HR
2548 4684 52.928 380 6333 10600 721 86 17 79 6047

Boiler CPT Test 2 Run 3 Minimums

Boiler CPT Test 2 Run 3 Maximums

Boiler CPT Test 2 Run 3 Averages
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I.D. Fan ………………………………………………………………… 6M01-5-048 

F.D. Fan ………………………………………………………………... 6M01-5-049 

Overfire Fan………………………………………………………….…. 6M01-5-093 

Waste Feed Piping and Instrumentation Boiler 1…………………….…. 6M01-9T-031 

Waste Feed Piping and Instrumentation Boiler 2…………………….…. 6M01-9T-032 

Waste Feed Piping and Instrumentation Boiler 3…………………….…. 6M01-9T-089 

CEMS Piping and Instrumentation………………………………….….. 6M01-9T-005 
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