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ABSTRACT

CONSOL Energy Inc., Research & Development (CONSOL), with support from the U.S.
Department of Energy, National Energy Technology Laboratory (DOE) and the Electric
Power Research Institute (EPRI), is evaluating the effects of selective catalytic
reduction (SCR) on mercury (Hg) capture in coal-fired plants equipped with an
electrostatic precipitator (ESP) - wet flue gas desulfurization (FGD) combination or a
spray dryer absorber — fabric filter (SDA-FF) combination. In this program CONSOL is
determining mercury speciation and removal at 10 coal-fired facilities. The objectives
are 1) to evaluate the effect of SCR on mercury capture in the ESP-FGD and SDA-FF
combinations at coal-fired power plants, 2) evaluate the effect of catalyst degradation on
mercury capture; 3) evaluate the effect of low load operation on mercury capture in an
SCR-FGD system, and 4) collect data that could provide the basis for fundamental
scientific insights into the nature of mercury chemistry in flue gas, the catalytic effect of
SCR systems on mercury speciation and the efficacy of different FGD technologies for
mercury capture.

This document, the seventh in a series of topical reports, describes the results and
analysis of mercury sampling performed on a 1,300 MW unit burning a bituminous coal
containing three percent sulfur. The unit was equipped with an ESP and a limestone-
based wet FGD to control particulate and SO, emissions, respectively. At the time of
sampling an SCR was not installed on this unit. Four sampling tests were performed in
September 2003. Flue gas mercury speciation and concentrations were determined at
the ESP outlet (FGD inlet), and at the stack (FGD outlet) using the Ontario Hydro
method. Process stream samples for a mercury balance were collected to coincide with
the flue gas measurements.

The results show that the FGD inlet flue gas oxidized:elemental mercury ratio was
roughly 2:1, with 66% oxidized mercury and 34% elemental mercury. Mercury removal,
on a coal-to-stack basis, was 53%. The average Hg concentration in the stack flue gas
was 4.09 ug/m°. The average stack mercury emission was 3.47 |b/TBtu. The mercury
material balance closures ranged from 87% to 108%, with an average of 97%.

A sampling program similar to this one was performed on a similar unit (at the same
plant) that was equipped with an SCR for NOx control. Comparison of the results from
the two units show that the SCR increases the percentage of mercury that is in the
oxidized form, which, in turn, lends to more of the total mercury being removed in the
wet scrubber.

The principal purpose of this work is to develop a better understanding of the potential
mercury removal "co-benefits" achieved by NOx, and SO, control technologies. It is
expected that this data will provide the basis for fundamental scientific insights into the
nature of mercury chemistry in flue gas, the catalytic effect of SCR systems on mercury
speciation and the efficacy of different FGD technologies for mercury capture.
Ultimately, this insight could help to design and operate SCR and FGD systems to
maximize mercury removal.
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INTRODUCTION

The CONSOL Energy Inc. Research and Development (CONSOL R&D) is determining
mercury speciation and removal at 10 coal-fired facilities with selective catalytic
reduction (SCR) / flue gas desulfurization (FGD) combinations (Table 1). CONSOL
R&D’s Exploratory and Environmental Research Group conducted a series of flue gas
mercury (Hg), measurements at Plant 5, on Unit 2, on September 25 and 26, 2003, in
conjunction with the Electric Power Research Institute, Inc. (EPRI Agreement EP-
P13687/C6810), under U. S. Department of Energy (DOE) Cooperative Agreement No.
DE-FC26-02NT41589. The test program consisted of four sets of measurements
across the FGD system. The Hg measurements were made using the Ontario-Hydro
Flue Gas Hg Speciation Method at the FGD inlet and the Stack. The testing conducted
by CONSOL Ré&D is documented in this report.

Table 1. Coal-fired Facilities in Program

Site # MW Air Pollution Control Devices Coal Ozone Unit
1 330 SCR / Spray Dryer / Baghouse Bit year round
2 245 SCR / Spray Dryer / Baghouse Bit year round
3 560 SCR / ESP/ Limestone FGD, inhibited oxidation Bit Yes
4 Unit 1 468 ESP/ Limestone FGD, natural oxidation Bit @
4 Unit 2 468 SCR / ESP/ Limestone FGD, natural oxidation Bit year round
5Unit1l 1,300 SCR / ESP/ Limestone FGD, in-situ oxidation Bit Yes
5 Unit 2 1,300 ESP/ Limestone FGD, in-situ oxidation Bit @
6@ 544 SCR / ESP/ Limestone FGD, ex-situ oxidation Bit Yes
7@ 566 SCR / ESP/ Limestone FGD, ex-situ oxidation Bit Yes
8 684 SCR/ESP / Lime FGD, ex-situ oxidation Bit Yes
9 640 SCR/ ESP/ Lime FGD, inhibited oxidation Bit Yes
10 1,300 SCR / ESP/ Lime FGD, inhibited oxidation Bit Yes

@ SCR not installed when test were conducted
@ Tests also conducted during non-ozone season while flue gases bypassed the SCR

HOST UTILITY DESCRIPTION

Plant 5 is a 2,600 MW pulverized bituminous coal-fired generation facility that operates
two nearly identical 1,300 MW units. Each Unit utilizes an ESP and a wet limestone
FGD to control the emissions of particulate matter and SO,, respectively. There are
three 50% scrubber modules per unit. The FGD slurry is oxidized in-situ to produce
gypsum, which is sent to a nearby pond for stacking. At the time of sampling, Unit One
had an SCR unit in operation, while construction was underway on an SCR for Unit
Two.



MERCURY SAMPLING RESULTS
l. Test Matrix
The mercury measurements consisted of a total of four tests over two days. The test
matrix is shown in Table 2.

Table 2. Sampling Test Matrix

Hg Sampling Process Sampling
Date Activity  I'EGD [ Stack Coal | ESP| FGD |Limestone | Makeup
Inlet | Outlet | %% | Ash Sludge Slurry Water
9/24/03 Setup
9/25/03 Test 1 X X X X X X X
Test 2 X X X X X X X
Test 3 X X X X X X X
9/26/03 Test 4 X X X X X X X
Pack
Demobilization | o o o

A total of eight flue gas mercury measurements were conducted using the Ontario
Hydro Method (ASTM Method D-6784-02). All flue gas mercury tests were 120 minutes
in duration. Details of sampling conditions are provided later in this report.

To calculate a material balance, CONSOL R&D and plant personnel obtained process
samples concurrently within the gas sampling periods. Laboratory analyses were
performed by CONSOL R&D and the results of analyses are included in this report.

Il. Flue Gas Mercury Sampling Results

Figure 1 shows the mercury speciation for the four tests conducted at the FGD inlet and
stack locations. All tests were made isokinetically. A complete listing of mercury
analyses is in Appendix C. The results at each location are discussed below.

A. FGD Inlet
Four mercury measurements were conducted at the FGD inlet. However, the Test 1
oxidized mercury concentration was anomalously high (as much as 7 to 13 times higher
than the other three tests). This indicates possible sample contamination. Therefore,
the results from Test 1 are not included in the average concentration for the FGD inlet.
Table 3 summarizes the mercury measurements at the FGD inlet. The results show
that nearly 99.9% of the mercury was in the gas phase. The high percentage of gas
phase mercury is expected due to the upstream particulate control device. Sixty-six
percent of the total mercury was in the oxidized form. The average concentrations of
the particulate, oxidized and elemental mercury measured at this location were 0.02,
8.89 and 4.65 pg/m?®, respectively. The average concentration of total mercury was
13.6 pg/m* and the average mass flow rate of mercury was 19.4 mg/sec. This is higher
than the total mercury input flow rate from the coal. As described later in this report, the
flue gas was sampled at only two sampling points at this location because a full
sampling traverse could not be made. The higher-than-expected total mercury



concentration suggests that the mercury was not evenly distributed across the duct
cross-section.

Table 3. Flue Gas Hg Speciation at the FGD Inlet

Hg Concentration, pg/m?®

Date Lejt (dry std conditions) Hg Flow, mg/sec
ngart Hg++ Hgo Hgtotal ngart Hg++ Hgo Hgtotal
09/25/03 1 0.06% 78.2% | 5.422 83.7% 0.09% 1142 7.90% 1222
09/26/03 2 0.03 9.77 5.90 15.7 0.04 14.2 8.56 22.7
09/26/03 3 0.02 10.1 4.25 14.4 0.03 14.4 6.03 204
09/26/03 4 0.01 6.76 3.81 10.6 0.02 9.70 5.47 15.2
Average 0.02 8.89 4.65 13.6 0.03 12.8 6.69 19.4
Std. Deviation 0.01 1.86 1.10 2.66 0.01 2.65 1.64 3.88

PRSD 50 21 24 20 33 21 25 20

& _Result not included in averages

B. Stack
Four mercury measurements were conducted at the stack. Table 4 summarizes the results
of measurements. Eighty-eight percent of the mercury in the stack flue gas was in the
elemental form. The average concentrations of the particulate-bound, oxidized, and
elemental mercury were 5.18x103, 0.47, and 3.61 pg/m°, respectively. The average
concentration of the total mercury was 4.09 pg/m*® and the average mass flow rate of
mercury was 5.99 mg/sec.

Table 4. Flue Gas Hg Speciation at the Stack

Hg Concentration, pg/m?

Date |Test (dry std conditions) Hg Flow mg/sec

ngart Hg++ Hgo Hgtotal ngart Hg++ Hgo Hgtotal

09/25/03| 1 | 4.09x10° | 0.42 3.78 421 |6.09x10°| 0.63 | 5.63 6.26
09/26/03| 2 | 3.30x10° | 0.41 3.58 3.99 [4.82x10°| 0.60 | 5.22 5.82
09/26/03| 3 | 2.83x10° | 0.63 3.34 3.97 [4.09x10°| 0.91 | 4.84 5.75
09/26/03| 4 | 1.05x10% | 0.42 3.75 419 |1.54x10?| 0.61 | 5.51 6.14

Average 5.18x10° | 0.47 3.61 4.09 | 7.6x10° | 0.69 | 5.30 5.99
Std. Deviation | 3.58x10° | 0.11 0.20 0.13 || 5.3x10°% | 0.15 | 0.35 0.25
PRSD 69. 23 5.6 3.1 69 22 6.6 4.1

[I. Hg Removal Across FGD

Table 5 summarizes the flue gas mercury removal across the FGD. The coal-to-stack



average mercury removal was 53%. Comparing the mercury at the stack to the mercury at
the FGD inlet, the average removal was 69%. This value is based on a high concentration
of mercury at the FGD inlet, probably due to sampling only two points instead of the full duct
cross-section. As discussed earlier, the FGD inlet sample in Test 1 was possibly
contaminated and, thus, is not included in the average.

Table 5. Flue Gas Mercury Removal

System Mercury Reduction
Ontario Hydro Results, Coal Feed Based Reduction,
bate Test mg Hg"™" /sec. mg Hg"™"? /sec

FGD Stack % Coal Stack %

Inlet | Emissions | Reduction | Feed | Emissions | Reduction
09/25/03 1 122 6.26 95 125 6.26 50
09/26/03 2 22.7 5.82 74 124 5.82 53
09/26/03 3 20.4 5.75 72 13.8 5.75 58
09/26/03 4 15.2 6.14 60 12.4 6.14 50
Average | 19.4% 5.99 692 12.8 5.99 53
Standard Deviation | 3.88 0.25 7.9 0.72 0.25 3.9
PRSD 20 4.1 12 5.6 4.1 7.5

3 _ Average does not include pg Hg™® /m® values from Test 1.
V. Mercury Material Balance

An important criterion to gauge the overall quality of the tests is to conduct a mass
balance to account for the mercury entering and leaving the plant during the tests. The
mercury material balance closure (expressed as %) is value of the total mercury leaving
the plant divided by the value of the total mercury entering the plant. The total mercury
entering the plant is the sum of the amounts of mercury in the coal, limestone slurry ME
(mist eliminator) wash water, and FGD makeup water. The total mercury leaving the
plant is the sum of the amounts of mercury in mill rejects, bottom ash, ESP hopper ash,
FGD slurry, and stack flue gas.

Table 6 summarizes the mercury material balance closure for the four tests conducted
at the plant. The calculated mercury material balance closures ranged from 87% to
108%. The material balance closures for mercury for all four tests are within the QA/QC
criterion of 70-130% for a single test, and the average value is 97%, which is within the
QA/QC criterion of 80-120% for multiple tests.

The measurements, calculations, and assumptions for calculating the material balances
are described later in this report.



Table 6. Material Balance Closure for Mercury.

Test No. 1 2 3 4
Hg input from Coal (mg/sec) 12.5 12.4 13.8 12.4
Hg input from limestone slurry (mg/sec) 0.14 0.14 0.14 0.14
Hg input from FGD make-up water (mg/sec) 0.11 0.12 0.11 0.11
Hg input to the system (mg/sec) 12.7 12.6 141 12.6

Hg output via boiler bottom ash (mg/sec) 0 0 0 0
Hg output via ESP hopper ash (mg/sec) 0.94 0.27 0.47 0.15
Hg output via FGD slurry (mg/sec) 6.53 6.74 5.99 5.42
Hg output via stack gas (mg/sec) 6.26 5.82 5.75 6.14
Hg output from the system (mg/sec) 13.7 12.8 12.2 11.7
Hg material balance closure (output/Input) 108% 102% 87% 93%

Average Hg Material Balance

97%

V. SCR/Non-SCR Test Comparison

A mercury sampling test program was performed in June 2004 on Unit 1 of the same
plant, which is identical to Unit 2 except that Unit 1 is equipped with a Selective
Catalytic Reduction (SCR) device for NOx control'. The purpose of performing the
sampling program on both units at this plant was to compare mercury speciation and

reduction with and without SCR.

The results show that the SCR does indeed increase the oxidation of the mercury. At
the point where the flue gas enters the FGD, a greater percentage of the mercury is in
the oxidized form in the unit with the SCR compared to the unit without the SCR. Table
7 shows the average mercury speciation of the flue gas in the FGD inlet duct for both
units. The Unit 1 data are the averages of four sampling test runs; the unit 2 data are
the averages of three runs. Because this location is downstream of the plant's ESP,

there is very little particulate mercury.

1 3. A. Withum, S. C. Tseng, J. E. Locke, “Topical Report No. 4,” for U.S. DOE Cooperative Agreement

No. DE-FC26-02NT41589, April 2005




Table 7. Comparison of Average Flue Gas Mercury Speciation at the FGD Inlet

Unit 1 Unit 2

(with SCR) (without SCR)
HgP" 0.2% 0.2%
Hg*"* 94.3% 65.5%
Hg® 5.4% 34.3%

This higher level of oxidation resulted in substantially higher mercury removals in the
scrubber. Table 8 shows that total mercury removal was 89% on the unit with SCR, but
only 69% on the unit without SCR. The difference was due to the scrubber’s inability to
remove elemental mercury.

Table 8. Comparison of Average Mercury Reductions Across the FGD Scrubber

Unit 1 Unit 2
(with SCR) (without SCR)
FGD Inlet, Stack, Reduction FGD Inlet, Stack, Reduction
mg Hg/sec | mg Hg/sec mg Hg/sec | mg Hg/sec
HgP2" 0.03 0.003 90% 0.03 0.008 4%
Hg™* 12.5 0.62 95% 12.8 0.69 95%
Hg0 0.72 0.90 -25% 6.69 5.30 21%
Total Hg 13.2 1.52 89% 194 5.99 69%

EXPERIMENTAL AND SAMPLING METHODS

CONSOL R&D performed flue gas mercury determinations using the Ontario-Hydro
sampling method. As a quality assurance/quality control (QA/QC) measure, samples of
coal, ESP ash, limestone slurry, FGD slurry, and makeup water were taken to
determine the mercury material balance across the plant.

l. Flue Gas Sampling Locations and Sampling Points
Flue gases were sampled at two locations, the FGD inlet and stack. Figure 2 is a flow
schematic indicating the sampling locations at this unit.

A. FGD Inlet

Figure 3 is a schematic of the FGD inlet sampling location. The FGD inlet duct is
approximately 29 ft. deep and 48 ft. wide. A single point was sampled in each of two
test ports in the duct. Each point was sampled for 60 minutes.



Four Hg measurements were performed at the FGD inlet. The sample train was
prepared in EPA Method 17 configuration using an in-stack 47-mm quartz-fiber filter.
The filter apparatus was attached to a heated probe that was connected to the impinger
train with a flexible heated Teflon sample line. Each sample run was 120 minutes.

Preliminary pitot surveys conducted on the September 25, 2003, indicated that the gas
flow was straight, not cyclonic. Hg measurements were conducted with the sampling
nozzle oriented parallel to and directly into the flow.

Figure 4 is a photograph of the FGD inlet sampling location. Hg measurements were
conducted isokinetically.

B. Stack

Figure 5 is a schematic of the stack sampling location. The stack is approximately 38.5
feet in diameter. A single point sampling was conducted in a single sample access port.
Throughout the duration of the Ontario Hydro sampling period, velocity traverses were
completed in four access ports, each with three traverse points, as determined by EPA
Method 1.

Four 120-minute sample runs were performed at the stack sampling location. A
standard EPA Method 5 sample train configuration was utilized for this location.

Preliminary pitot surveys conducted on the September 25, 2003, indicated that the gas
flow was straight, not cyclonic nor swirling. Hg measurements were conducted with the
nozzle oriented horizontally, directly into the flow.

Figure 6 is a photograph of the Hg sampling train on the stack. Hg measurements were
conducted isokinetically.

[l Flue Gas Mercury Measurements

Flue gas Hg measurements were performed using the Ontario-Hydro Hg speciation
train. The sampling train schematic is shown in Figure 7. A description of the method
follows.

The flue gas is extracted from the flue gas stream and pulled through a heated glass-
lined probe and quartz filter. Total particulate matter mass loading is calculated from
the solids collected prior to and on the filter. Where particle loading is high, the probe
and filter temperature are maintained as close as practical to the flue gas temperature.
In this test program, probe and filter temperatures were maintained at 325 + 25 °F at the
FGD inlet, and 250 * 25 °F at the stack.

Mercury collected prior to and on the filter is assumed to be particulate Hg (HgP®"). The
flue gas exits the quartz filter and passes through a series of chilled impingers. The first
three impingers are filled with 100 mL of a 1M-potassium chloride (KCI) solution. It is
assumed these impingers capture oxidized forms of Hg in the flue gas (Hg*™"). The next
impinger is filled with 100 mL of a 5% nitric acid and 10% H,O, solution. The purpose
of this impinger is to remove SO, from the flue gas to preserve the oxidizing strength of



the permanganate impingers. Hg collected in this impinger is assumed to be the
elemental form (Hg®). The next two impingers are filled with 100 mL of an acidic
potassium permanganate (KMnQ,) solution. It is assumed that these impingers collect
elemental mercury (Hg®). The next impinger is blank to catch any excess moisture.
The gas exits the impinger train through a silica gel-filled impinger that removes the
moisture from the flue gas. The Hg species collected by the Ontario-Hydro sampling
train component are listed in Table 9.

Table 9. Hg Speciation by Train Component

Train Component Species Measured
Probe & Nozzle Rinse HgP"
Quartz Filter HgPa"
KCI Impingers Hg**
HNO3/H,O, Impinger Hg®
KMnO,4 Impingers Hg°
HCI Rinse of KMnO,4 Impingers Hg®

The absorbing solutions were made fresh daily. The impingers were charged and the
sampling components were transported to the required locations. The sampling trains
were assembled, pre-heated, and checked for pitot and sample line leaks as detailed in
EPA Methods 2 and 5, respectively. After passing the leak-check procedure, the
sampling probes were inserted into their respective ducts, in-stack filters were allowed
to heat to stack temperature, and sampling was initiated. Leak checks were also
performed during port changes.

Oxygen readings were monitored at the outlet of the sampling train using a Teledyne
Model Max 5 portable analyzer (electrochemical O, sensor). At the completion of the
sampling period, the sample trains were checked for leaks, purged for 10 min, and then
disassembled. The components were transported back to the lab trailer for recovery.

The Hg concentration of the individual impinger solutions was determined by a cold
vapor atomic absorption (CVAA) spectrometer as specified in the methodology. The
concentration of Hg on the solids was determined by acid digestion followed by CVAA.

The amount of mercury collected in the impinger solutions was determined as outlined
in EPA Method 29 and the Ontario-Hydro Draft Method. An aliquot of the impinger
solution is acidified and the mercury is determined by CVAA. The CVAA spectrometer is
calibrated with commercial mercury standard. The calibration is verified using NIST
Standard 1641D. The calibration is reassessed periodically by analyzing a quality
control standard. The instrument is recalibrated as required. Each sample matrix is
analyzed as a set and an individual calibration curve is used for each set. Depending



on sample type, selected samples are spiked with 2, 5, 10, or 15 ng/mL (ppb) of
mercury and reanalyzed. Spike recovery must be within £30% or the sample is diluted
and reanalyzed. Selected samples are analyzed in duplicate. The duplicates must be
within £30% or the analyses are repeated.

Where sufficient solids are collected, particulate mercury is analyzed using a 0.5-1.0 gm
ash sample with the direct combustion method (ASTM Method D6722). In cases where
the particulate catch is low (primarily stack filters) the entire filter sample is digested with
agua-regia in pressure vessels prior to analysis by CVAA.

I1I. Coal Sampling and Analysis
A. Coal Samples

Plant 5 (Tests 1 and 2) and CONSOL personnel (Tests 1 to 4) collected coal samples
from five coal bins, 2-3, 2-4, 2-6, 2-8, and 2-11. Each bin was sampled twice in a test.
The first sample was taken during the first hour and the second was in the second hour
of the test. The coal sample was taken from a six-inch port welded to the bottom of the
coal bin, as shown in Figure 8, using a device provided by the plant. This device was
made of a four-inch PVC pipe that could hold about two liters of coal. Listed in Table 10
are the coal samples collected from the five coal bins at Plant 5, Unit 2.

Table 10. List of Coal Samples

Test No. | Test Date | Sampling Time Sample ID
15:30-15:50 Plant 4-U2-Coal-T1-1
1 09/25/03
16:30-16:50 Plant 4-U2-Coal-T1-2
09:20-09:40 Plant 4-U2-Coal-T2-1
2 09/26/03
10:30-10:50 Plant 4-U2-Coal-T2-2
12:35-12:55 Plant 4-U2-Coal-T3-1
3 09/26/03
13:35-13:55 Plant 4-U2-Coal-T3-2
15:15-15:35 Plant 4-U2-Coal-T4-1
4 09/26/03
16:30-16:50 Plant 4-U2-Coal-T4-2

B. Summary of the Results of Coal Analyses

Coal Samples were analyzed using a direct mercury analyzer following the procedures
prescribed in ASTM Method D6722. Detailed results of the coal analyses for each test
are presented in Appendix D and summarized in Table 11. The mercury contents in the
coal ranged from 0.09 to 0.10 ppm.



Table 11. Coal Sample Analytical Summary

Sample ID/Analysis

Plant 4-U2-Coal-

Plant 4-U2-Coal-

Plant 4-U2-Coal-

Plant 4-U2-Coal-

T1-1&2 T2-1&2 T3-1&2 T4-1&2
Test No. 1 2 3 4
Test Date 09/25/03 09/26/03 09/26/03 09/26/03
Analytical No. 33348 33349 33350 33351
Ash (dry, %) 9.86 9.86 10.02 9.58
Moisture (as det'd, %) 4.71 4.40 4.64 4.53
V.M. (dry, %) 39.18 38.89 40.08 39.05
Fixed C (dry, %) 50.96 51.25 49.9 51.37
HHV (Btu/lb) 13,077 13,133 13,104 13,117
MAF (Btu/lb) 14,507 14,570 14,563 14,507
Sulfur, total (dry, %) 3.33 3.28 3.33 3.27
Carbon (dry, %) 72.96 73.11 72.73 73.14
Hydrogen (dry, %) 5.05 4.98 491 5.00
Nitrogen (dry, %) 1.54 151 1.47 1.53
Chlorine (dry, %) 0.17 0.167 0.143 0.178
Oxygen (dry, %), by diff 7.09 3.28 7.40 7.30
Mercury (as det'd, ppm) 0.09 0.09 0.10 0.09
Major Ash Element (dry, %)
SiO; 48.04 47.08 47.42 46.43
AlL,O3 17.57 17.49 17.46 17.20
TiO, 0.92 0.92 0.92 0.91
Fe,O3 18.33 20.08 19.42 20.36
CaO 5.22 5.62 5.80 5.60
MgO 0.87 0.86 0.87 0.84
Na,O 0.78 0.70 0.71 0.67
K,O 2.19 2.10 2.14 2.11
P,Os 0.10 0.12 0.14 0.14
SO; 3.65 2.84 3.00 3.35

V.

Process Sample Collection

CONSOL R&D and plant personnel collected samples of limestone slurry, ESP hopper

ash, FGD slurry, and FGD makeup water.

CONSOL R&D completed comprehensive

analyses using a direct mercury analyzer and following the procedures prescribed in
ASTM Method D6722. Detailed results of the process material analyses are presented

in Appendix D.
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A. Limestone Slurry Samples

Plant operators collected limestone slurry samples from Unit 2 limestone slurry storage
tank. Two bottles of approximately 500 mL of slurry samples were taken during each
test. One was collected during the first hour and the other during the second hour of
the test. After the samples were brought back to CONSOL R&D, the two samples
collected in a test were mixed together to generate a composite sample for subsequent
analyses. Listed in Table 12 are the limestone slurry samples.

Table 12. List of Limestone Slurry Samples

Test Test Date Sample Samplel[_)for
Analysis

No. Time Sample ID on Bottle

15:30 Plant 4-U2-LS-T1-1
16:30 Plant 4-U2-LS-T1-2

2 | 09/26/03 9:30 Plant 4-U2-LS-T2-1 | o4 U2-Ls-T2

10:30 Plant 4-U2-LS-T2-2

12:45 Plant 4-U2-LS-T3-1
3 09/26/03 Plant 4-U2-LS-T3
13:45 Plant 4-U2-LS-T3-2

15:30 Plant 4-U2-LS-T4-1
4 09/26/03 Plant 4-U2-LS-T4

16:30 Plant 4-U2-LS-T4-2

1 09/25/03 Plant 4-U2-LS-T1

B. ESP Hopper Ash Samples

There are 64 ESP hoppers for Unit 2, arranged into four boxes. Hoppers in each box
are arranged in four rows and each row has four hoppers. A schematic of the layout of
these hoppers is shown in Figure 9. According to a plant engineer, the hoppers in the
first row (closest to the boiler) collect about 70% of the total incoming ash and the
second row of hoppers collect about 20%. The remaining two rows of hoppers collect
the remaining 10% of the ash. During the tests, four hoppers (2A4-1, 2A4-3, 2B3-1, and
2B3-2) in the first row two hoppers (2A4-6 and 2B3-5) in the second row were sampled.
The locations of these six hoppers are also indicated in Figure 9.

Each of the six hoppers was sampled twice at the clean-out port as shown in Figure 10.
The first sample was collected during the first hour and the second sample was
collected during the second hour of the test. About 1-2 pounds of ash were collected
each time using an ash sampling thief which consisted of co-centric tubes with openings
as shown in Figure 11. After removing the screw caps of the clean-out ports, the thief
was inserted into the ash hoppers through the ports. The inner tube was rotated to
allow the ash to drop into the tube. The inert tube was then rotated to close the
openings and the thief was then pulled out of the port. The thief was then tilted to allow
the ash to fall into a one-gallon sized plastic bag through the opening at the end of the
thief. Listed in Table 13 are the ESP hopper ash samples.
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Table 13. List of ESP Hopper Ash Samples

Test Test Hopper || Sample Sample
No. Date No. Time Sample ID Time Sample ID
2A4-1 15:36 Plant 4-U2-T1-ESP-2A41-1 | 16:26 | Plant 4-U2-T1-ESP-2A41-2
2A4-3 15:39 Plant 4-U2-T1-ESP-2A43-1 | 16:28 | Plant 4-U2-T1-ESP-2A43-2
1 09/25/03 2A4-6 15:53 Plant 4-U2-T1-ESP-2A46-1 | 16:30 | Plant 4-U2-T1-ESP-2A46-2
2B3-1 15:42 Plant 4-U2-T1-ESP-2B31-1 | 16:35 | Plant 4-U2-T1-ESP-2B31-2
2B3-2 15:45 Plant 4-U2-T1-ESP-2B32-1 | 16:36 | Plant 4-U2-T1-ESP-2B32-2
2B3-5 15:48 Plant 4-U2-T1-ESP-2B35-1 | 16:37 | Plant 4-U2-T1-ESP-2B35-2
2A4-1 9:19 Plant 4-U2-T2-ESP-2A41-1 | 10:05 | Plant 4-U2-T2-ESP-2A41-2
2A4-3 9:21 Plant 4-U2-T2-ESP-2A43-1 | 10:07 | Plant 4-U2-T2-ESP-2A43-2
> 09/26/03 2A4-6 9:24 Plant 4-U2-T2-ESP-2A46-1 | 10:09 | Plant 4-U2-T2-ESP-2A46-2
2B3-1 9:27 Plant 4-U2-T2-ESP-2B31-1 | 10:11 | Plant 4-U2-T2-ESP-2B31-2
2B3-2 9:29 Plant 4-U2-T2-ESP-2B32-1 | 10:13 | Plant 4-U2-T2-ESP-2B32-2
2B3-5 9:32 Plant 4-U2-T2-ESP-2B35-1 | 10:15 | Plant 4-U2-T2-ESP-2B35-2
2A4-1 12:14 Plant 4-U2-T3-ESP-2A41-1 | 13:10 | Plant 4-U2-T3-ESP-2A41-2
2A4-3 12:26 Plant 4-U2-T3-ESP-2A43-1 | 13:12 | Plant 4-U2-T3-ESP-2A43-2
3 09/26/03 2A4-6 No Sample Collected 13:14 | Plant 4-U2-T3-ESP-2A46-2
2B3-1 12:19 Plant 4-U2-T3-ESP-2B31-1 | 13:41 | Plant 4-U2-T3-ESP-2B31-2
2B3-2 12:21 Plant 4-U2-T3-ESP-2B32-1 | 13:45 | Plant 4-U2-T3-ESP-2B32-2
2B3-5 12:23 Plant 4-U2-T3-ESP-2B35-1 | 13:16 | Plant 4-U2-T3-ESP-2B35-2
2A4-1 15:05 Plant 4-U2-T4-ESP-2A41-1 | 16:06 | Plant 4-U2-T4-ESP-2A41-2
2A4-3 15:07 Plant 4-U2-T4-ESP-2A43-1 | 16:08 | Plant 4-U2-T4-ESP-2A43-2
4 09/26/03 2A4-6 15:09 Plant 4-U2-T4-ESP-2A46-1 | 16:10 | Plant 4-U2-T4-ESP-2A46-2
2B3-1 15:10 Plant 4-U2-T4-ESP-2B31-1 | 16:12 | Plant 4-U2-T4-ESP-2B31-2
2B3-2 15:12 | Plant 4-U2-T4-ESP-2B32-1 | 16:13 | Plant 4-U2-T4-ESP-2B32-2
2B3-5 15:13 | Plant 4-U2-T4-ESP-2B35-1 | 16:15 | Plant 4-U2-T4-ESP-2B35-2
C. FGD Slurry

FGD Slurry samples were taken from Modules 2A and 2B by CONSOL personnel.
Module 2C was not in service. The layout of the scrubber modules is shown in Figure
12.

Each module is equipped with two slurry sampling pumps, one operating and one
spare. Both pumps are located at the ground level near the module. The operating
pump draws the scrubber slurry from the base of the module and re-circulates the slurry
back into the module at a higher location. A rubber hose with a shut-off valve is teed
into this recirculation line at the second level of the FGD building. Immediately after the
valve was opened, the re-circulating slurry was allowed to discharge into the sink, also
at the second level, for at least 20 seconds before two 500 mL of slurry samples were
collected. Two slurry samples were collected in a test. The first sample was collected
during the first hour and the second sample was collected during the second hour of the
test. Shown in Figure 13 is a picture taken while the re-circulating slurry was
discharging from the rubber hose into the sink.
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All slurry samples collected during a test were mixed and stored in a 2-gallon plastic
bucket. The sampling time and the LCD readouts from the two pH probes and two
density meters installed near each scrubber module were also recorded. Listed in
Table 14 are the slurry samples collected.

Table 14. List of Scrubber Slurry Samples

Test Test | Module | Sample pH | pH | Density | Density
No. | Date ID Time | Q)| @ | © 4 | SamplelD
2A 15:16 5.89 | 5.88 15.0 15.3
1 09/25/03 2B 15:23 5.93 | 5.92 15.3 15.2 Plant 4-U2-
2A 16:07 |5.84|5.83| 15.0 15.0 FGD-T1
2B 16:10 5.97 | 5.98 15.3 154
2A 9:46 5.88 | 5.87 15.2 15.2
2B 9:52 5.93 | 5.99 15.5 15.1 Plant 4-U2-
2 09/26/03 2A 10:27 5.88 | 5.87 14.4 14.9 FGD-T2
2B 10:31 5.93 | 5.97 154 14.8
2A 12:38 5.89 | 5.84 14.7 15.1
2B 12:42 5.94 | 5.99 15.0 14.1 Plant 4-U2-
3 09/26/03 2A 13:27 5.85| 5.80 14.9 14.9 FGD-T3
2B 13:31 5.97 | 5.98 15.5 15.1
2A 15:22 5.88 | 5.84 14.9 14.9
2B 15:25 5.98 | 5.99 15.3 15.1 Plant 4-U2-
4 09/26/03 2A 16:37 5.82 | 5.78 15.0 15.0 FGD-T4
2B 16:40 5.95|5.95 15.3 14.9

(1) First pH meter

(2) Second pH meter

(3) First Density meter

(4) Second Density meter.

D. FGD Makeup/ME Wash Water Samples

The FGD makeup water and the ME wash water come from the same source; however,
only the makeup water could be collected. The makeup water was collected twice from
each module at the same time at the same location as the FGD slurry samples (see
Figure 13). The first sample was collected during the first hour and the second sample
was collected during the second hour of the test. About 250 mL of sample was
collected each time. The samples were then kept in an ice-chest inside the trailer. After
the samples were brought back to CONSOL R&D, the makeup water collected during a
test was combined together to make a composite sample for subsequent analysis.
Listed in Table 15 are the makeup water samples collected during the tests.
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Table 15. List of Makeup/ME Wash Water Samples

Test | Module| Sample Sample ID on Each
Test No.| Date ID Time Bottle Sample ID for analysis

2A 15:15 Plant 4-U2-H,0O-T1-2A-1

1 loo2s/03l_ 28 15:20 | Plant 4-U2-H,0-T1-2B-1 | b 4 9 H,0-T1
2A 16:10 Plant 4-U2-H,0O-T1-2A-2
2B 16:15 Plant 4-U2-H,0O-T1-2B-2
2A 9:45 Plant 4-U2-H,0O-T2-2A-1

> |oo/26/03—22 9:50 | Plant4-U2-H,0-T2-2B-1 | ) i 4.U2-H,0-T2
2A 10:26 Plant 4-U2-H,0O-T2-2A-2
2B 10:30 Plant 4-U2-H,0-T2-2B-2
2A 12:37 Plant 4-U2-H,0O-T3-2A-1
2B 12:41 Plant 4-U2-H,0-T3-2B-1

3 |09/26/03 Plant 4-U2-H,0-T3
2A 13:26 Plant 4-U2-H,0-T3-2A-2
2B 13:31 Plant 4-U2-H,0O-T3-2B-2
2A 15:21 Plant 4-U2-H,0-T4-2A-1
2B 15:25 Plant 4-U2-H,0-T4-2B-1

4 09/26/03 Plant 4-U2-H,0O-T4
2A 16:36 Plant 4-U2-H,0-T4-2A-2
2B 16:41 Plant 4-U2-H,0-T4-2B-2

V. Results of Analysis of Process Samples

Solid samples were analyzed using a direct mercury analyzer, following the procedures
prescribed in ASTM Method D6722. Detailed results of the analyses of the process

samples are compiled in Appendix D.

A. Limestone Slurry Samples

The limestone slurry samples were filtered to generate a solid residue (i.e., filter cake)

and a filtrate sample.

The dried residue and filtrate samples were then analyzed

separately. Listed in Tables 16 and 17 are the results of analyses of the limestone
slurry residue and filtrate samples. The mercury contents in the solid residue portion of
the limestone slurry samples were at a constant level of 0.01 ppm and the
concentrations of mercury in the liquid portion of the limestone slurry samples were all
below the detection limit of 1.0 ppb.
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Table 16. Results of Analyses of Limestone Slurry Residue Samples

Sample ID Plant 4-U2- | Plant 4-U2- | Plant 4-U2- | Plant 4-U2-

LS-T1-1&2 | LS-T2-1&2 | LS-T3-1&2 | LS-T4-1&2
Analytical No. 33340 33341 33342 33343
Ash (dry, %) 56.79 56.8 56.69 56.72
% solids in filter cake 70.05 80.13 80.17 80.26
% solids in air-dried sample 0.08 0.05 0.05 0.04
Sulfur, total (dry, %) 0.06 0.08 0.06 0.06
Chlorine (dry, %) <0.02 <0.02 <0.02 <0.02
Mercury (as det'd, ppm) 0.01 0.01 0.01 0.01

Major Ash Element (dry, %)

SiO, 151 1.78 1.49 1.67
Al,O3 0.21 0.15 0.14 0.19
TiO, 0.01 0.01 0.01 0.01
Fe,0O3 0.16 0.15 0.15 0.17
CaO 54.54 54.22 54.84 54.34
MgO 1.94 2.11 2.23 2.15
Na,O 0.01 0.02 0.01 0.01
KO 0.04 0.04 0.05 0.06
P,0s 0.04 0.04 0.01 0.04
SO; 0.14 0.21 0.15 0.16

Table 17. Results of Analyses of Limestone Slurry Filtrate Samples

Sample ID Plant 4-U2- | Plant 4-U2- | Plant 4-U2- |Plant 4-U2-LS-
LS-T1-1&2 | LS-T2-1&2 | LS-T3-1&2 T4-1&2
Analytical No. 33356 33357 33358 33359
Ca (pg/mL) 45.5 42.8 52.8 52.3
Mg (ug/mL) 13.2 16.2 17.4 171
Na (pg/mL) 26.0 62.4 29.8 31.8
SOy (Hg/mL) 121 139 141 132
Cl (ug/mL) 28.5 50.0 47.0 48.0
Hg (ng/mL) <1.0 <1.0 <1.0 <1.0
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B. ESP Hopper Ash Samples

Listed in Tables 18, 19, 20, and 21 are the results of analyses of the ESP hopper ash
samples collected during Tests 1, 2, 3, and 4, respectively. The mercury contents in the
ash samples collected in Tests 1, 2, 3, and 4 ranged from 0.02 to 0.20, 0.01 to 0.08,
0.02 to 0.12, and 0.01 to 0.07 ppm, respectively and the carbon contents in the
corresponding ash samples ranged from 0.33 to 20.46%, 0.33 to 4.07%, 0.26 to 4.69%.,
and 0.24 to 3.73%, respectively. For some unknown reasons, the mercury contents in
the ash samples collected in Test 1 were the highest among the four tests conducted at
this unit.

In tests conducted at other plants, CONSOL has observed that the mercury content of
ESP ash samples tends to be correlated with the carbon content of the ESP ash
samples. Figure 14 is a plot of the mercury content in the ash vs. the carbon content in
the ESP ash samples. The value of R? for the linear regression line in Figure 14 is
0.826.
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Table 18. Results of Analyses of the ESP Ash Samples Collected during Test 1

Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-{Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-
Sample ID T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP- | T1-ESP-
2A41-1 | 2A43-1 | 2A46-1 | 2B31-1 | 2B32-1 | 2B35-1 | 2A41-2 | 2A43-2 | 2A46-2 | 2B31-2 | 2B32-2 | 2B35-2

Analytical No. 33373 33374 33375 33376 33377 33378 33379 33380 33381 33382 33383 33384

Ash (dry, %) 95.29 98.06 86.34 89.57 98.41 99.05 94.22 91.52

Moisture (as det. %) 1.74 0.68 0.48 1.10 1.70 1.32 0.51 0.52 0.17 0.48 1.11 1.00

Sulfur, total (dry, %) 1.42 1.11 0.51 1.11 0.80 1.10 0.50 1.11

Carbon, total (dry, %) 1.54 1.42 0.66 12.21 20.46 7.12 0.72 1.72 0.33 4.68 10.62 5.95

Chlorine (dry, %) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury (as det. ppm) 0.08 0.04 0.03 0.13 0.20 0.13 0.03 0.04 0.02 0.07 0.11 0.11
Major Ash Element (dry, %)

SO, 48.59 48.73 42.02 44.27 49.00 48.80 46.52 45.91

Al,04 18.36 18.58 15.42 17.02 17.99 18.60 17.03 17.73

TiO, 1.02 1.05 0.80 0.95 1.00 1.06 0.89 0.98

Fe,0s 16.30 15.69 16.96 14.95 16.85 15.39 17.33 15.76

Cao 4.63 5.20 4.75 4.42 4.96 5.26 5.40 4.95

MgO 0.87 0.90 0.74 0.85 0.85 0.91 0.82 0.87

Na,O 0.78 0.83 0.50 0.64 0.80 0.85 0.63 0.71

K20 2.26 2.28 1.80 2.05 2.19 2.27 2.04 2.16

P20s 0.15 0.18 0.20 0.18 0.10 0.18 0.20 0.19

SO; 3.66 2.82 1.33 2.82 2.03 2.74 1.46 2.78
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Table 19. Results of Analyses of the ESP Ash Samples Collected during Test 2

Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-
Sample ID T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP- | T2-ESP-
2A41-1 2A43-1 2A46-1 2B31-1 2B32-1 2B35-1 2A41-2 2A43-2 2A46-2 2B31-2 2B32-2 2B35-2

Analytical No. 33385 33386 33387 33391 33392 33393 33388 33389 33390 33394 33395 33396

Ash (dry, %) 99.05 99.00 99.22 98.76 98.27 98.99 98.11 93.39

Moisture (as det. %) 0.30 0.16 0.38 0.08 0.13 0.30 0.59 0.28 0.47 0.15 0.34 0.74

Sulfur, total (dry, %) 0.70 1.00 0.50 0.90 0.80 1.00 0.50 1.01

Carbon, total (dry, %) 0.38 0.50 0.33 0.49 1.00 0.47 0.68 0.85 0.33 1.35 3.70 4.07

Chlorine (dry, %) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury (as det. ppm) 0.02 0.02 0.02 0.02 0.02 0.01 0.03 0.02 0.02 0.02 0.05 0.08
Major Ash Element (dry, %)

SO, 50.87 50.12 49.93 49.10 50.91 50.08 49.57 47.23

Al05 18.98 19.25 18.42 18.66 19.13 19.21 18.22 18.18

TiO, 1.04 1.06 0.98 1.03 1.05 1.08 0.96 1.01

Fe,0s 16.44 15.80 18.42 16.98 16.39 15.45 18.28 16.00

CaO 4.92 5.28 6.01 5.95 4.62 5.14 5.84 5.06

MgO 0.90 0.93 0.88 0.92 0.91 0.94 0.87 0.90

Na,O 0.80 0.86 0.76 0.80 0.80 0.87 0.76 0.75

K20 2.34 2.36 2.19 2.27 2.36 2.37 2.13 2.14

P20s 0.14 0.18 0.12 0.20 0.15 0.19 0.13 0.15

SO; 1.91 2.58 1.40 2.42 2.22 2.73 1.39 2.73
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Table 20. Results of Analyses of the ESP Ash Samples Collected during Test 3

Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-
Sample ID T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP- | T3-ESP-
2A41-1 | 2A43-1 | 2B31-1 | 2B32-1 | 2B35-1 | 2A41-2 | 2A43-2 | 2A46-2 | 2B31-2 | 2B32-2 | 2B35-2
Analytical No. 33397 33398 33399 33400 33401 33402 33403 33404 33405 33406 33407

Ash (dry, %) 99.12 97.68 95.81 99.01 98.95 98.00 96.51

Moisture (as det. %) 0.25 0.10 0.25 0.43 0.44 0.35 0.06 0.20 0.23 0.42

Sulfur, total (dry, %) 0.60 0.50 0.90 0.60 0.90 1.10 1.20 0.90

Carbon, total (dry, %) 0.35 0.36 1.73 4.69 2.74 0.43 0.26 0.33 0.54 1.20 2.04

Chlorine (dry, %) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury (as det. ppm) 0.03 0.02 0.06 0.12 0.07 0.04 0.03 0.05 0.03 0.02 0.04
Major Ash Element (dry, %)

SO, 51.87 50.15 48.82 51.90 50.96 48.72 49.40

Al03 19.25 18.32 18.73 19.39 19.58 18.17 18.75

TiO, 1.03 0.94 1.03 1.04 1.06 0.95 1.01

Fe,03 17.08 18.97 16.56 17.19 16.45 20.12 17.35

Ca0o 4.92 5.83 5.14 4.85 5.17 2.74 5.62

MgO 0.91 0.88 0.92 0.91 0.93 0.88 0.92

Na,O 0.78 0.71 0.73 0.79 0.81 0.69 0.75

K20 2.33 2.14 2.26 2.32 2.27 2.11 2.23

P20s 0.12 0.16 0.18 0.12 0.14 0.15 0.16

SO; 1.65 1.31 2.44 1.63 2.27 2.79 2.40
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Table 21. Results of Analyses of the ESP Ash Samples Collected during Test 4

Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-]Plant 4-U2-|Plant 4-U2-|Plant 4-U2-|Plant 4-U2-[Plant 4-U2-| Plant 4-U2-
Sample ID T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP- | T4-ESP-
2A41-1 | 2A43-1 | 2A46-1 | 2B31-1 | 2B32-1 | 2B35-1 | 2A41-2 | 2a43-2 | 2a46-2 | 2B31-2 | 2B32-2 | 2B35-2

Analytical No. 33408 33409 33410 33411 33412 33413 33414 33415 33416 33417 33418 33419

Ash (dry, %) 98.80 99.02 97.45 92.84 98.51 98.79 97.85 96.97

Moisture (as det. %) 0.43 0.19 0.15 0.18 0.12 0.56 0.38 0.10 0.12 0.16 0.11 0.25

Sulfur, total (dry, %) 0.80 1.00 1.10 1.01 0.70 0.90 0.90 0.80

Carbon, total (dry, %) 0.41 0.29 0.29 0.56 1.03 3.73 0.44 0.24 0.27 0.46 1.03 1.40

Chlorine (dry, %) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mercury (as det. ppm) 0.02 0.01 0.02 0.01 0.01 0.07 0.02 0.01 0.02 0.01 0.01 0.03
Major Ash Element (dry, %)

SO, 50.99 50.83 49.18 48.22 50.53 51.02 48.76 48.82

Al03 18.96 19.62 18.34 18.39 18.87 19.79 18.05 18.61

TiO, 1.02 1.07 0.95 1.02 1.03 1.10 0.95 1.02

Fe;0; 17.08 16.23 18.87 15.83 17.37 15.91 19.29 17.09

Cao 4.80 5.12 5.34 5.03 4.84 5.05 5.48 5.46

MgO 0.88 0.95 0.88 0.91 0.88 0.96 0.86 0.92

Na,O 0.76 0.81 0.71 0.73 0.76 0.84 0.70 0.73

K20 2.23 2.36 2.12 2.14 2.22 2.36 2.09 2.28

P20s 0.09 0.14 0.13 0.13 0.08 0.17 0.12 0.20

SO; 2.05 2.50 2.84 2.70 1.99 2.43 2.48 2.12
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C. FGD Slurry

Each slurry sample was filtered to generate a solid residue (or filter cake) and filtrate
samples. The dried residue and filtrate samples were then analyzed separately. Listed
in Tables 22 and 23 are the results of analyses of scrubber slurry residue and filtrate
samples, respectively. The mercury contents in the solid residue portion of the FGD
slurry samples ranged from 0.34 to 0.37 ppm and the concentrations of mercury in the
liquid portion of the FGD slurry samples were all below the detection limit of 1.0 ng/mL.

Table 22. Results of Analyses of FGD Slurry Solids Samples

Sample ID Plant 4-U2- | Plant 4-U2- | Plant 4-U2- | Plant 4-U2-
FGD-T1 FGD-T2 FGD-T3 FGD-T4
Analytical No. 51777 51778 51779 51780
Solids in FGD slurry sample (%) 16.6 14.3 16.3 17.0
Solids in filtered cake (%) 76.8 76.9 77.1 77.0
Moisture in air-dried filter cake (%) 23.2 23.1 22.9 23.0
Ash of dried filtered cake (dry, %) 97.9 97.7 98.0 98.0
Carbon, total (dry, %) 0.51 0.46 0.41 0.36
Sulfur, total (dry, %) 22.8 22.5 22.2 22.4
Chlorine (dry, %) 0.063 0.079 0.080 0.084
Mercury (as det. ppm) 0.368 0.417 0.366 0.340
Major Ash Element (%, dry)

SiO, 1.05 1.08 0.95 0.92

Al,O3 0.10 0.13 0.11 0.10

TiO; <0.01 <0.01 <0.01 <0.01

Fe,03 0.09 0.11 0.10 0.09

CaO 33.2 34.6 33.6 33.2

MgO 0.39 0.46 0.42 0.39

Na,O <0.01 <0.01 <0.01 <0.01

K,0O 0.02 0.03 0.02 0.02

P,0s <0.01 <0.01 <0.01 <0.02

SO; 45.0 45.3 44.7 45.0
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Table 23. Results of Analyses of FGD Slurry Filtrate Samples

Sample ID Plant 4-U2- Plant 4-U2- | Plant 4-U2- | Plant 4-U2-
FGD-T1 FGD-T2 FGD-T3 FGD-T4
Analytical No. 51781 51782 51783 51784
Ca (ug/mL) 485 427 465 447
Mg (ug/mL) 1053 1045 1046 1074
Na (ug/mL) 29.6 29.5 28.8 28.4
SOy (pg/mL) 2487 2230 2333 2389
Cl (ug/mL) 2260 2300 2260 2300
Hg (ng/mL) <1.0 <1.0 <1.0 <1.0

D. FGD Makeup/ME Wash Water Samples

Table 24 summarizes the results of analyses of the FGD makeup/ME wash water
samples. The concentrations of the mercury in the four water samples were all below
the detection limit of 1.0 ppb.

Table 24. Results of Analyses of FGD Makeup /ME Wash Water Samples

Sample ID Plant 4-U2- |Plant 4-U2-| Plant 4-U2- | Plant 4-U2-
H,O-T1 H,O-T2 H,O-T3 H,O-T4
Analytical No. 33352 33353 33354 33355
Ca (pg/mL) 27.8 30.2 30.5 36.1
Mg (ug/mL) 4.92 5.00 4.97 5.44
Na (ug/mL) 3.63 3.31 3.31 3.39
NH; (ug/mL) <5 <5 <5 <5
NO; (ug/mL) 1,650 1,250 1,090 1,630
SO, (ug/mL) 22.5 21.8 21.8 35.5
Cl (ng/mL) 20.5 15.0 11.0 20.0
Hg (ng/mL) <1.0 <1.0 <1.0 <1.0
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QUALITY ASSURANCE/QUALITY CONTROL
The sampling and analysis QA/QC procedures are described below.

e Personnel specifically trained and experienced in power plant sampling
methods, including the Ontario-Hydro Hg sampling method, conducted all
sampling,

e The sampling equipment was maintained and calibrated as required,

e Consistent sample preparation and recovery procedures were used,

e Samples were logged and tracked under the direction of sample team Group
Leader,

e Individual calibration curves were developed for each sample matrix,

e NIST Standard Reference Material (SRM) and lab QC samples were
analyzed to verify calibration curves,

¢ Duplicates of selected samples were analyzed to assure repeatability,

e Analyses of selected “spiked” samples were analyzed to assure sample
recovery, and

¢ Interim data were reviewed to assure sample completeness.

All samples were obtained using the procedures prescribed in EPA Method 5 and the
Ontario-Hydro Method. Data were recorded on standard forms, which are included in
Appendix A. The field data were reduced using standard “in-house” spreadsheets.
Copies of the summary sheets are included in Appendix A. To assure consistency, all
of the Ontario-Hydro train components were prepared and recovered under the
supervision of a senior technician experienced in the Ontario-Hydro Hg speciation lab
techniques. Copies of the recovery sheets are included in Appendix C.

The Ontario-Hydro sampling train analysis consisted of eight sub-samples. Each sub-
sample analysis consisted of developing a calibration curve (absorbance versus Hg
concentration in solution), checks of field and lab blanks, calibration checks with SRM
and lab standards, selected duplicates, and selected sample spikes. The laboratory
summaries for each of these runs are contained in Appendix C.

A total of 128 individual Ontario-Hydro Hg determinations were completed, including 27
calibration standards, 12 blank samples, 19 NIST SRM or lab QC checks, 9 sample
spikes, and 9 duplicate analyses.

l. Blank Samples

A total of 12 blank liquid samples were analyzed. The average blank value was <1.0
ng/mL. The average blank value is much less than any individual Hg"", Hg**, or Hg°
determination in ng/mL and, more importantly, is much less than the Hg concentration
detection limit (discussed later in this report). Consequently, in this report, blank
concentrations were not subtracted out from any Hg determination.

[l NIST SRM Checks

Nineteen NIST SRM checks were conducted throughout the Hg determinations. Two
standards were used in the determinations as detailed in Table 25.
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Table 25. NIST SRM Analyses

Percent
NIST Standard _ Samples Average | Percent Star)dgrd Relative
Value Sample Fraction Result of Deviation
SRM (ng/mL) Analyzed (ng/mL) | Standard (%) Standard
9 9 Deviation
Ontario Hydro Filters 3 8.1 101.3 0.2 2.5
1641D 8.0
Ontario Hydro Liquids 15 8.4 105.0 0.14 1.7
1633b 149.0 Ontario Hydro Filters 1 150 100.6 NA NA

I1. Spike Sample Recoveries

A total of nine samples were spiked with a 2 or 10 ng/mL Hg standard and then re-
analyzed to determine the percent spike recovery. The result of this QA/QC procedure
was an average spike recovery of 95.6% recovery with a standard deviation of £3.3%.

V. Duplicate Analyses

A total of nine duplicate analyses were conducted periodically throughout the Hg
determinations. The result of this QA/QC procedure was an average Hg determination
that was within 3.1% of the original Hg determination, with a standard deviation of
+5.1%.

V. Flue Gas Hg Concentration Detection Limits

For liquid samples, the flue gas Hg concentration was calculated using the following
equation:

(Cimp XVi mp )

Hg L“g/mg]:iv x1000)
gas

where: Cimp = Hg concentration of impinger solution ( ng/mL or ppb )
Vimp = Liquid volume of impinger solution ( mL )
Vgas = Flue gas sample volume ( dry standard cubic meter or dscm )

1000 = Conversion factor (1000 ng per ug)

The flue gas Hg detection limit is reduced when the flue gas sample volume is
increased or liquid volume of impinger solution is decreased. The CVAA is calibrated
between 0 and 20 ng/mL. Over this range, the calibration curve between absorbance
and concentration is linear. The lowest concentration standard used to develop the
calibration curve is 0.500 ng/mL. In addition, the detection limit of the liquid CVAA
analysis was <1.0 ng/mL. The prescribed sampling and recovery procedures result in
final liquid volumes varying between 50 and 748 mL. The volume of flue gas collected
varied between 2.169 and 2.523 dscm. The sampling variables result in sample-
specific flue gas detection limit. The flue gas Hg detection limit for each sample matrix
are listed in Table 26.
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Table 26. Flue Gas Hg Detection Limits

MEiXITigm Minimum Gas Flue Gas
Matrix 9 Volume Detection Limit
Volume (dscm ) (ug/m?)
(mL)
Probe Rinse 164 2.169 0.08
KCI Impinger 748 2.169 0.34
HNO3/H,0, Impingers 178 2.169 0.08
KMnO,4 Impingers 247 2.169 0.11
HCI Rinse 50 2.169 0.02

Depending on the matrix, the flue gas Hg detection limit ranged from 0.02 to 0.34 pg/m?°.
When compared with the total Hg concentrations of up to 39.6 ug/m® the flue gas
detection limit is low enough to be insignificant in the flue gas calculations.

VI. Mercury Material Balance Closure

Conducting a mercury material balance closure around this unit is the best way to
gauge the overall quality of the sampling program. To calculate the material balance
closure for mercury, the mass flow rate of mercury in each stream entering and leaving
the plant must be calculated. Streams entering the plant are coal, limestone slurry,
FGD makeup water, and ME wash water. Streams leaving the plant are bottom ash,
ESP hopper ash, FGD slurry, and stack flue gas. The mass flow rate of mercury in
each stream is simply the product of the mass flow rate of each stream times the
concentration of mercury in that stream.

A. Mercury Input from Coal
Summarized in Table 27 are the inputs of mercury from coal calculated based on the
four coal samples collected during the tests. The mercury inputs from coal range from
12.4 to 13.8 mg/sec.

Table 27. Mercury Input from Coal

Test No. 1 2 3 4
Coal feed rate (kpph, as det'd) 1,100 | 1,090 | 1,098 | 1,091
Coal moisture content (%, as det'd) 4.71 4.40 4.64 4.53
Coal feed rate (kpph, dry) 1,048 | 1,042 | 1,047 | 1,042
Coal mercury content (ppm, as det'd) 0.09 0.09 0.10 0.09
Mercury input from the coal (mg/sec) 12.5 12.4 13.8 12.4

B. Mercury Input from Limestone Slurry
The mass flow rate of the limestone slurry entering the FGD in each test was calculated
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based primarily on the amount of SO, removed by the FGD, which was the difference
between the amount of SO, from coal (reported as S, see analytical results in Table 11)
and the sum of the amounts of SO, measured in the bottom ash and the ESP hopper
ash (reported as SOs in the major ash, see analytical results in Tables 18-21). Since
no bottom ash sample was collected, the contribution of mercury from the bottom ash
was not included in the calculations. In tests conducted at other plants, CONSOL found
that the mass flow rates of mercury leaving the plants via the bottom ash streams were
very small, in the order of one percent of less of the amounts of the mercury from coal.
It was also assumed that the limestone utilization rate was 99 percent or the limestone
consumption rate was one percent more than what was required to neutralize the acidic
scrubbing liquor and to maintain the scrubbing liquor pH at a constant level. This
assumption is a common design value.

Each limestone slurry sample was filtered to generate a separate solids and a filtrate
sample. The amounts of mercury in the dried solids and filtrate samples were analyzed
separately (see analytical results in Tables 16 and 17). The mass flow rates of mercury
in the solids and filtrate portion of a limestone slurry sample was calculated. The sum
of these two flow rates is the mercury input from the limestone slurry stream entering
the FGD.

Summarized in Table 28 are the inputs of mercury from the four limestone slurry
samples collected during the tests. The mercury inputs from the limestone slurry were
very consistent from one test to another, at 0.14 mg/sec.

Table 28. Mercury Input from Limestone Slurry

Test No. 1 2 3 4

Coal feed rate (kpph, as det'd) 1,100 1,090 1,098 1,091
Coal moisture content (%, as det'd) 4.71 4.40 4.64 453
Coal sulfur content (%, dry) 3.33 3.28 3.33 3.27
FGD sulfur input from coal (kpph) 34.1 33.6 34.2 33.3
Cal/S ratio 1.01

Limestone slurry required (kpph) 359 352 358 349
Limestone slurry mercury content (ppb) 3.20 3.21 3.21 3.21
Mercury input from slurry (mg/sec) 0.14 0.14 0.14 0.14

C. Mercury Input from FGD Makeup/ME Wash Water

The flow rate of the FGD makeup water was calculated based on the fact that a
constant level of liquor in the scrubber modules had to be maintained. In other words,
the flow rates of process streams entering the FGD must be balanced by the flow rates
of process streams leaving the FGD.

The moisture-saturated stack flue gas and FGD slurry blowdown were the two streams
leaving FGD. The flow rate of water via the stack flue gas was calculated based on the
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flue gas moisture concentration (measured by the Ontario-Hydro Method during
mercury sampling) and the measured flue gas flow rate. The flow rate of the FGD slurry
blowdown stream was calculated based on the amounts of SO, removed and the
properties of the FGD slurry sample (see Tables 22 and 23) collected in each test.

Four streams entered FGD, total moisture (free moisture and coal hydrogen) from coal,
limestone slurry, ME wash water, and FGD makeup water. The plant stated that the
FGD makeup water and ME wash water came from the same source. Therefore, the
mercury inputs from these two streams were combined together.

The flow rate of water from coal was calculated based on the coal analysis data and
coal consumption rate. The flow rate of limestone slurry was calculated based on the
amount of sulfur removed by FGD and the limestone slurry properties (see Tables 16
and 17). The flow rates of the FGD makeup and ME wash water were calculated and
their values ranged from 1,702 to 1,888 kpph. Since the mercury content in the makeup
water was measured (see Table 24), the mercury input from the combined stream of
FGD makeup/ME wash water was then calculated. Summarized in Table 29 are the
inputs of mercury based on the four FGD makeup/ME wash water samples collected
during the tests. The mercury inputs from the combined stream of the FGD makeup/ME
wash water ranged from 0.11 to 0.12 mg/sec.

Table 29. Mercury Input from FGD Makeup/ME Wash Water

Test No. 1 2 3 4

Water output via stack gas, based on O.H data (kpph) 1,614 1,662 1,652 1,670
Water output via FGD slurry blowdown (kpph) 915 993 861 798
Total water output (kpph) 2539 2655 2513 2468

Water input from coal (moisture & hydrogen) (kpph) 528 515 514 518
Water input from limestone slurry (kpph) 257 252 256 249
FGD makeup/ME water flow rate (kpph) 1744 1888 1743 1702
Makeup/ME wash water mercury content (ng/mL) 0.50 0.50 0.50 0.50
Mercury input from makeup water (mg/sec) 0.11 0.12 0.11 0.11

D. Mercury output via FGD Slurry

Each FGD slurry sample was filtered to generate a solids residue and a filtrate samples,
which were analyzed separately. The results of analyses of the solids and filtrate
samples were previously reported in Tables 22 and 23, respectively.

Once the amounts of SO, removed by the FGD were calculated (see previous
discussion in Section B), the mass flow rates of FGD slurry leaving the scrubber
modules could then be calculated. Calcium oxide (CaO) was chosen as the tie-
element, because its flow rates around the FGD must be balanced. Summarized in
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Table 30 are the mercury inputs from FGD slurry for the tests conducted. The mercury
outputs via the FGD slurry ranged from 5.42 to 6.74 mg/sec.

Table 30. Mercury Output via FGD Slurry

Test No. 1 2 3 4
SO, entering FGD (kpph) 68.3 67.2 68.5 66.7
Stack SO, emission rate (kpph) 3.59 3.58 3.83 3.70
SO, removed by FGD (kpph) 64.7 63.6 64.6 63.0
Limestone slurry required (kpph) 359 352 358 349
FGD slurry blowdown rate (kpph) 1097 1159 1028 961
Hg content in FGD slurry (ppm) 0.047 0.046 0.046 0.045
Hg output via FGD slurry (mg/sec) 6.53 6.74 5.99 5.42

E. Mercury Output via ESP Ash

More than one sample was collected from the ESP ash hoppers. The concentration of
mercury in each sample was analyzed separated. The results of analysis of the ESP
hopper ash samples were presented earlier in Tables 16 through 19. For material
balance calculation purpose, the concentration of mercury in the “combined” ESP ash is
calculated by the following formula as suggested by a plant engineer.

0.7*[average concentration of Hg in samples collected in the first field] + 0.3*[average
concentration of Hg in samples collected in hoppers in the remaining fields]

Summarized in Table 31 are the outputs of mercury from each of the four ESP ash
samples collected during the tests. The mercury outputs via the ESP ash stream for the
four tests conducted ranged from 0.44 to 0.55 mg/sec.

Table 31. Mercury output via the ESP ash

Test No. 1 2 3 4

Coal feed rate (kpph, as det'd) 1,100 | 1,090 | 1,098 | 1,091
Coal moisture content (%, as det'd) 4.71 4.40 4.64 4.53
Coal ash content (dry, wt %) 9.86 9.86 10.02 | 9.58
Coal ash fraction going to ESP 0.8
Coal ash going to ESP (kpph) 827 | 822 | 839 | 7958
ESP ash moisture content (%) 0.93 0.28 0.23 0.21
ESP ash carbon content (%, dry) 5.97 1.14 1.24 0.64
Total mass captured in ESP Hoppers (kpph) | 88.7 83.3 85.2 80.5
ESP ash Hg content (ppm, as det'd) 0.084 | 0.026 | 0.044 | 0.015

Hg output via ESP ash (mg/sec) 0.94 0.27 0.47 0.15




F. Mercury Output via Stack Flue Gas

The amount of Hg in the stack flue gas was calculated based on the Ontario-Hydro
data. The results of the mercury output via the stack flue gas are summarized in Table

32. The mercury outputs via the stack flue gas ranged from 5.75 to 6.26 mg/sec.

Table 32. Mercury Output via Stack Flue Gas

Test No. 1 2 3 4
Hg concentration in Stack Gas (ug/m?®) 4.21 3.99 3.97 4.18
Stack gas flow rate (dry Nm®/min) 89,200 87,600 86,800 88,200
Hg output via stack gas (Ib/hr) 0.0497 0.0462 0.0456 0.0487
Hg flow rate at stack (mg/sec) 6.26 5.82 5.75 6.14

VIl.  Mercury Emission Rate

The heat input based mercury emission rate at the stack was calculated from the coal-
firing rate, coal heating value, and the mass flow rate of mercury at the stack. The
results are summarized in Table 33. The mercury emissions rates ranged from 3.33 to

3.63 Ib/TBtu and the average emission rate was 3.47 1b/TBtu.

Table 33. Heat Input-based Mercury Emission Rate

Test No. 1 2 3 4
Coal firing rate (kpph, dry) 1,048 1,042 1,047 1,042
Heating value (Btu/lb, dry) 13,077 | 13,133 | 13,104 | 13,117
Boiler heat rate (mm Btu/hr) 13,702 | 13,679 | 13,718 | 13,661
Stack Hg emissions (Ib/hr) 0.0497 | 0.0462 | 0.0456 | 0.0487
Stack Hg emissions (Ib/TBtu) 3.63 3.38 3.33 3.57
Average Stack Hg emissions (Ib/TBtu) 3.47

A. Mercury Material Balance Closure

After the mercury mass flow rates of all the streams were obtained, the overall material
balance closure for mercury was calculated. Summarized in Table 34 are the results of
the material balance closures for mercury for the four tests conducted. The closures
ranged from 87% to 108%, which are within the QA/QC criterion of 70-130% for a single
The average value is 97%, which is within the QA/QC criterion of 80-120% for

test.
multiple tests.
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Table 34. Summary of Material Balance Closure for Hg

Test No. 1 2 3 4
Hg input from Coal (mg/sec) 125 12.4 13.8 12.4
Hg input from limestone slurry solids (mg/sec) 0.13 0.13 0.13 0.13
Hg input from limestone slurry filtrate (mg/sec) 0.016 0.016 0.016 0.016
Hg input from FGD make-up water (mg/sec) 0.11 0.12 0.11 0.11
Hg input to the system (mg/sec) 12.7 12.6 14.1 12.6

Hg output from bottom ash (mg/sec) 0 0 0 0
Hg output from ESP hopper ash (mg/sec) 0.94 0.27 0.47 0.15
Hg output from FGD slurry solids (mg/sec) 6.47 6.68 5.94 5.37
Hg output from FGD slurry filtrate (mg/sec) 0.058 0.063 0.054 0.050
Hg output from stack gas (mg/sec) 6.26 5.82 5.75 6.14
Hg output from the system (mg/sec) 13.7 12.8 12.2 11.7
Hg material balance closure (Output/Input) 108% 102% 87% 93%

Average Hg Material Balance 97% + 9%

VIIl.  Material Balance Closure for SiO,, Al,0O3, and CaO

According to a plant engineer, about 20% of the coal ash ends up as bottom ash. No
bottom ash samples were collected. Based on sampling resluts from Unit 1 at this
plant, it was assumed that the concentrations of the three major ash oxides, SiO,,
Al,O3, and CaO were the same as those found in the coal ash analyses. Summarized
in Tables 35, 36 and 37 are the results of the material balance closure calculations for
these three oxides. The material balance closures for SiO,, Al,O3, and CaO ranged
from 103% to 106%, 104% to 107%, and 91% to 99% respectively. The average values
of the material balance closures for SiO,, Al,O3, and CaO were 106%, 106%, and 94%
respectively.

The material balance closures for all of the three oxides are within the QA/QC criterion
of 70-130% for a single test and the average material balance closures are within the
QA/QC criterion of 80-120% for multiple tests.

The above results (that the material balance closures for mercury, SiO,, Al,O3, and CaO

fall in the acceptable range of 80-120%) indicate that the overall data quality is
excellent.
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Table 35. Summary of Material Balance Closure for SiO,

Test No. 1 2 3 4

SiO; input from coal (kpph) 49.6 48.4 49.7 46.3

SiO; input from limestone slurry (kpph) 1.54 1.78 1.52 1.66

Total SiO; input (kpph) 51.2 50.1 51.3 48.0

SiO, output via bottom ash (kpph) 9.93 9.67 9.95 9.27

SiO, output via ESP hopper ash (kpph) 41.0 41.7 43.0 40.0

SiO, output via FGD sludge (kpph) 4.41 3.56 3.81 4.24

Total SiO, output (kpph) 52.6 53.0 54.4 50.7

SiO, material balance closure (Output/Input) 103% 106% 106% 106%

Average SiO, material balance closure 106 + 2%
Table 36. Summary of Material Balance Closure Al,O3
Test No. 1 2 3 4

Al;O3 input from coal (kpph) 18.2 18.0 18.3 17.2

Al;O3 input from limestone slurry (kpph) 0.21 0.15 0.14 0.19

Total Al,Oz input(kpph) 18.4 18.1 18.5 17.4

Al,O3 output via bottom ash (kpph) 3.63 3.59 3.66 3.43

Al,O3 output via ESP hopper ash (kpph) 15.3 155 16.0 15.0

Al,O3 output via FGD slurry (kpph) 0.16 0.19 0.17 0.15

Total Al,O3 output (kpph) 19.1 19.3 19.8 18.5

Al,O3; material balance closure (Output/Input) 104% 107% 107% 107%

Average Al,O; material balance closure 1062 %
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Table 37. Summary of Material Balance Closure CaO

Test No. 1 2 3 4

CaO input from coal (kpph) 5.39 5.77 6.08 5.59
CaO input from limestone slurry solids (kpph) 55.6 54.4 55.9 54.0
CaO input from limestone slurry filtrate (kpph) 0.02 0.02 0.02 0.02
CaO input from FGD makeup (kpph) 0.15 0.15 0.12 0.14
Total CaO input (kpph) 61.1 60.3 62.1 59.7

CaO output via bottom ash (kpph) 1.08 1.15 1.22 1.12
CaO output via ESP hopper ash (kpph) 4.34 4.45 3.94 4.11
CaO output via FGD slurry solids (kpph) 54.5 51.8 50.8 48.8
CaO output via FGD slurry filtrate (kpph) 0.57 0.59 0.56 0.50
Total CaO output (kpph) 60.5 58.0 56.6 54.5

CaO material balance closure (Output/Input) 99% 96% 91% 91%

Average CaO material balance closure 94% +4 %
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Figure 1. Flue gas mercury speciation at FGD inlet and stack.
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Figure 4. Photograph of FGD inlet sampling location.
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Figure 6. Stack mercury sampling train.
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Figure 11. Ash sampling thief.
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ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET
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120 oas | 1,9 Zeo |785.7) | /o3 | 97 | 32/ | 328 ¢ | éc |/3&
ms |2 _ .
173210776 | |, 45 G048 | 10815 13253 N (.47 11323
Sample Train Pre Test 0 ' Pitet Tube PreTest
{%" Leak Chacks Post Test < Leak Checks: Post Test
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ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET

Page _1_of _1_
TESTIB Ll’ METER BOX [ CAL. DATA: delta H i - q bq Comments:
PLANT Plant 4 PTOTTUBEDESC]. 1= ~ 7 Y| o aB%
LOCATION Unit 2 Stack PROBE LENGTH [ft]]. i ) cem | ©. 9;‘ Z'
DATE G\rb| 2P NOZZLE ID [inch}| £, 41~ FILTER BOX SETTING i
OPERATOR(S) H[LO. W HQ é\ PSS %H,0 (Assumed) PROBE HTR SETTING '
AMBIENT TEMP [°F] i " FILTER ID iJ- puct x-secTion|  cire 20 vect? | other . |
BAR. PRESS. [" Hg] L‘“\ 9\(\ K FACTOR i DUCT DIMENSIONS| 3851t |DUCTAREA | 1164.16 2
BARVCE’S WAYUM &) AR 723 @)
TRAVERSE | CLOCK | SAMPLE | STATIC PITOT METER DIFF METER METER METER TEMP STACK PREBE FILTER LAST IMP METER EXHAUST
POINT TIM TIME PRES PRESSURE VACUUM READING [oF] TEMP TEMP BOX . TEMP 0z CO. ‘
X [minute] | [ H0] " [*Hy0) [ Hal i inlet FF] ’f ! I'Fl o1]
0o F : L e ffg S Y SERE e e
.. o [0 VA0 [V.R0] % 19U .37 [V0 L[ 104|130 [25% [ A5 10 | 1.} 1133
SYee [1SAQ| = 100 1 V.RO ] % 196837 1309 Vo] 13V IASA T RO%) L3 | VA |0
e[ 1988] @ Y AC | VRO < 92328530 105 [ 105 | VAN | XS ASAL 5SS [ w1135
g 20 [30L[VA0 | VRO 4= 19%L3CI 111 PyoLIEIRO {ASVIASAH T LY | W3 N3-S
A 50 YAD!I V-80S 1SS A RI N 130T VY30 TIWSC IS TS K | w3
> 50 YASIVNBA] 0S5 | ooV MY VoR| A0 | RSO A53 | $3 [T 3%
p o [FYAVVAS ] 8T S 0o WM NV voB 1 V30T RS A9 SXN [ L.B 3%
© 80 VS| 48T S OV LV Vi vo R0 DY ] RSV ASAL S L. R i3 %
o o [-3.0% 1vvol V.80 S TORISM [ Wi 10%] 130] XS] RSK] S5 [ LB V3%
100 Y0 VB0 S JORIVASIANS [ W0R ] AV E RSHLASA ST | L. W3n
o (YW VYO 1.0 S [03BS5L i 105 V3O | RS AWSA! SR [ W.® vi%
S0P 1R 1 Y0 VRO S 10%5SS[wviS 105 ] 130! 18) ROR| LOJ LR NI S
AT
s AT TR \_‘i} TN
/R AV (NPT 3}
" m Te Test AT @ i PreTest Vi
:{¢ ::‘-::-.::1:::!::e:za::ifz:(:El-"::e:‘:::l:‘f:::::::::::ﬁﬁ:szf:‘:l‘::e::s::t:::.-::?:::::i:?::‘::::jt::s:::::::::::-::%::?;1:::::::;::-_:::::::::::::::::-_:::;:-_: »;.::;:;:;;-_:;:;:;:::;:-_:::;:;:;::::;::::::::;:-_':):?:i?;zﬁ:sf::::ﬁ;:ﬁ;:::::::::::::::;:-,:::;:::::;:;'.::_-:;:;:1:::::-_::::
CONSCLENERGY.

SYePPEO 3

EST AT 9RO MAS L0 LoQRECT \EaY FOIVD W) P
TEST AT 1553 NRD (oo vEnX OiECK )

NOTE: Purge for 10 minutes at end of sampling. . .- 74
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Plant 4 Method 2 Volumetric Flow Data

vt

T nve g

Velocity & Temperature Traverse

By

Location  Stack Duct Width 38.5 ft Bar,"Hg 24.8
Date 9 |2s]s7 ~ Duct Depth NA  ft Static, "H,0
Time 530" WU Duct Area 1164.2 ft* Dry Bulb °F
Tube 1.D. g -7 A % O, Wet Bulb °F
C-Factor % CO, % H,0
Operator(s) % N W.M.Wt
PORT/ Distance: - Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT | [in. From Wall] [°F] [ H.0] [fos] [CCW] [fps]
| S Y o3 | (20 0.950
A2 - 126,75 2.4 j. 124
A3 N\ 49 3,5 {219 L ar
A-4 126
B-1 ) EX 1 2] 0117
B-2 ()& 176 ;7.4 [2.0 06k
B3 - (| 128 Wikl
B-4 26 '
G1_ 40 10,3 T27] [ 493
C2p SV  _A26 47 [ [ 209
c-3 ”~ A3 1277 | [. T
C-4 BT /
-1 A0—)0.3 L 26 I 6l
D2 Eouf 126,251 o7 131
D-3 ~ 40 3§ /1] [ Moo
D4 126 i i
Average
Maximum
Minimum
SDEV
DATA SUMMARY
. (Measured) {Axial)
Velocity, fps
Velocity, fpm
ACFM
SCFM
DSCFM
Ex Air Free

09M9/03

- C’JH‘*{’
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Plant 4 Method 2 Volumetric Flow Data

"Vel6city & Temperature Traverse ot o o
 Location  Stack Duct Width = 38.5 ft Bar,"Hg 2.5
Date ¢;ft-6 [©3 Duct Depth NA ft Static, "H,0
Time { oéb -1/ DuctArea 1164.2 ft? Dry Buib °F
Tube I.D. 5197 % 0, Wet Bulb °F
C-Factor ] % CO, . % H,0
Operator(s) JCC , B2 %N, W.M.Wit
SHatre
PORT/ Distance Temp DeltaP | Velocity | Null Yaw | Axial Vel y
POINT | [in. FromWall] | - [°F] [" H,0] [fps] [°CW] [fps] \1‘7
JlA-1 467~ { 2 /. 521
A2\ (2. [z [ 3Gy ). 06y
A3 7 4 [ 2-7) [ 3z
A-4 174 ' ' '
S e o o v e
AN - | Ji3 0.
B-3 O” 4o l2% /i B "%
B-4 ‘L
C-1 p 4 12 0. 1¢A .
cz2 [ 126/ /27 787 <063
C-3 _ A f 29 R
C4 !
D-1 ) [1% 0. 602 .
D2 \ oA e /28 [ 1.094 Al
D3 (180 fab | ©- 191
D-4 \1eg’ '
Average ]
Maximum [
Minimum
SDEV
DATA SUMMARY
. (Measured) {Axial)
Velocity, fps
Velocity, fpm
ACFM ‘
SCFM
DSCFM
Ex Air Free

09/19/03

A T i s 150 e AN



Velocity & Temperature Traverse

Location Plant 4 Stack Duct Dia in Bar,"Hg 29.52
Date 09/26/03 Duct Dia 0.0 ft Static, "H,0 -0.930
Time Run 2 Duct Area 1164.2 ft Dry Bulb °F 127.4
Tube I.D. S-19 % O, 6.7 Wet Bulb °F 127.4
Cp 0.788 % CO, 13.5 % H,0 14.59
Operator(s) RLO, KC % Ny 79.8 W.M.Wt 29.03
Ports labeled from sampling port to far wall
PORT/ Distance Temp DeltaP | Velocity | Null Yaw | Axial Vel
POINT [ From Wall] {—uoF] |[[" H—d2"01| [fps] [ —uo™CW ] [fps]
A-1 127 1.327 64.31 64.31
A-2 127 1.365 65.23 65.23
A-3 127 1.334 64.48 64.48
B-1 127 1.062 57.53 57.53
B-2 127 1.113 58.90 58.90
B-3 128 1.352 64.97 64.97
C-1 127 0.743 48.12 48.12
C-2 127 0.819 50.52 50.52
C-3 128 1.043 57.06 57.06
D-1 128 0.883 52.51 52.51
D-2 128 1.099 58.58 58.58
D-3 128 0.999 55.85 55.85
Average 127.4 1.095 58.2 #DIV/01 58.2
Maximum 128.0 1.365 65.2 0.0 65.2
Minimum 127.0 0.743 48.1 0.0 48.1
SDEV 0.5 0.206 5.6 #DIV/0! 5.6
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 58.17 58.17

Velocity, fpm 3490 3490

ACFM 4063439 | 4063439

SCFM 3593805 | 3593805

DSCFM 3069399 | 3069399

Ex Air Free 2088366 | 2088366

12/09/03




Plant 4 Method 2 Volumetric Flow Data

A g

Velocity & Temperature Traverse

* Location  Stack Duct Width 38.5 ft Bar,"Hg 27, Y9
Date q /L,.ﬁlf)) Duct Depth NA ft Static, "H,0
Time (2% - 1355 Duct Area 1164.2 ft? Dry Bulb °F
Tube L.D. S [ GA- % O, Wet Bulb °F
C-Factor % CO, % H,0
Operator(s) L Yrns %N, W.M.Wt
PORT/ Distance Temp Delta P Velocity | Null Yaw | Axiai Vel
POINT |{in. From Wall] [°F] [ H,0] [fps] [°CW] [fps]
A-1 40 o 129 | ©.978
A2 Lo~ 126 (28 [- oL ~ .07
A-3 40 /28 L.og)y
A-4 126
B-1 40., 124 0. 125
B-2 | 9o\ 12¢/ [72 0.92% ~ 0877
B-3 40 12.9 D80
B-4 126
C-1 a0 12.7] 04934
C-2 Suut™ 126 (L] boo8 —0.724
C-3 " 240 ¥ RN
C-4 126 ' L
D-1 40 (2.1 Pt
D-2 7,0 128, ()Y 297 ~[./03
D3~ 40/ L 24 [+ 551
D-4 126 '
Average
Maximum
Minimum
SDEV
DATA SUMMARY
{(Measured) {Axial)

Velocity, fps

Velocity, fpm

ACFM

SCFM

DSCFM

Ex Air Free

09/19/03



Velocity & Temperature Traverse

Location Plant 4 Stack Duct Dia in Bar,"Hg 29.49
Date 09/26/03 Duct Dia 0.0 ft Static, "H,0 -0.950
Time Run 3 Duct Area 1164.2 ft* Dry Bulb °F 127.7
Tube 1.D. S-19 % O, 6.7 Wet Bulb °F 127.4
Cp 0.788 % CO, 13.7 % H,0 14.60
Operator(s) RLO, KC % Ny 79.7 W.M. Wt 29.04
Ports labeled frem sampiing port to far wali
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [' From Wall] [—uoF] |[" H——dZ"OI‘ [fps] [ —uo™CW ] [fps]
A-1 129 0.978 55.32 55.32
A-2 128 1.046 57.16 57.16
A-3 128 1.091 58.38 58.38
B-1 128 0.724 47.56 47.56
B-2 128 0.928 53.84 53.84
B-3 128 0.840 51.23 51.23
C-1 127 0.934 53.97 53.97
C-2 127 1.205 61.30 61.30
C-3 128 1.307 63.90 63.90
D-1 127 1.249 62.41 62.41
D-2 127 1.296 63.58 63.58
D-3 127 1.339 64.62 64.62
Average 127.7 1.078 57.8 | #DIV/0! 57.8
Maximum 129.0 1.339 64.6 0.0 64.6
Minimum 127.0 0.724 47.6 0.0 47.6
SDEV 0.6 0.194 5.3 | #DIv/0! 5.3
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 57.77 57.77

Velocity, fpm 3466 3466

ACFM 4035570 | 4035570

SCFM 3563826 | 3563826

DSCFM 3043432 | 3043432

Ex Air Free 2075067 | 2075067

12109103




Plant 4 Method 2 Vélumetric Flow-Data .

Velocity & Temperature Traverse

BB L

09/19/03

J

— 0. T7%
— 02D
= 0,800

0T

Location  Stack Duct Width 38.5 ft Bar,"Hg 29, 5L
Date Y/itf3 Duct Depth NA  ft Static, "H,0
Time JLBo"{"]js DuctArea 1164.2 ft’ Dry Bulb °F
TubelD.  3S-J44 % O, Wet Bulb °F
C-Factor ' % CO, % H,0
Operator(s % N W.M.Wt .
p (s) 2 gzm,t_
PORT/ Distance Temp DeltaP | Velocity | Null Yaw | Axial Vel
POINT | [in. From Wall] [°F] [" H,0] [fps] [°CW] [fps]
1A A0 [ 2.4 /. 229
A2 . ¥ “426") (28 1.318
A3 U" 40/ /24 [.2R3
A-4 126
B-1 /40 [ 19 1.15¢
B-2 -~ i~ 426 125 | .74
B-3 7 49 125 [ F2b
B-4 126
C-1 , /40 j 2.6 0096
C:2 |08 |z S P [
c-3 ” 40 129 [.03 2t
C-4 Y26 ] ‘ ]
D1 740 [Z0 | [.107]
D-2 Jo | [126 774 AL
D-3 ' 40 1723 |.2)0
D-4 126
Average /
Maximum
Minimum
SDEV
DATA SUMMARY
. {Measured) {Axial)
Velocity, fps
Velocity, fpom
|AcFm
SCFM
DSCFM
-EX Air Free



Velocity & Temperature Traverse

Location Plant 4 Stack Duct Dia in Bar,"Hg 29.36
Date 09/26/03 Duct Dia 0.0 ft Static, "H,0 -0.950
Time Run 4 Duct Area 1164.2 ft? Dry Bulb °F 128.0
Tube LD. $-19 % O, 6.8 Wet Bulb °F 127.4
Cp 0.788 % CO, 13.4 % H,0 14.66
Operator(s) RLO, KC % N, 79.8 W.M.Wt 29.00
PPorts labeled from sampling port to far wall
PORT/ Distance Temp Delta P | Velocity | Null Yaw | Axial Vel
POINT [ From Wall] [—uoF] |[" H—d2"01‘ [fps] [ —uo™CW ] [fps]
A-1 128 1.239 62.39 62.39
A-2 128 1.318 64.35 64.35
A-3 128 1.283 63.49 63.49
B-1 128 1.158 60.32 60.32
B-2 128 1.261 62.94 62.94
B-3 128 1.426 66.94 66.94
C-1 128 0.648 4512 4512
C-2 128 0.959 54.89 54.89
C-3 128 1.032 56.94 56.94
D-1 128 1.107 58.98 58.98
D-2 128 1.11 59.06 59.06
D-3 128 1.010 56.33 56.33
Average 128.0 1.129 59.3 | #DIV/O0! 59.3
Maximum 128.0 1.426 66.9 0.0 66.9
Minimum 128.0 0.648 45.1 0.0 45.1
SDEV 0.0 0.196 5.5 | #DIV/0! 5.5
DATA SUMMARY
(Measured) (Axial)

Velocity, fps 59.31 59.31

Velocity, fpm 3559 3559

ACFM 4143166 | 4143166

SCFM 3640612 | 3640612

DSCFM 3106908 | 3106908

Ex Air Free 2093075 | 2093075

12109403




PLANT 5 Unit #2 - Hg SAMPLING PROGRAM - ONTARIO HYDRO SAMPLING TRAIN DATA

Location FGD Inlet Stack FGD Iniet Stack FGD Inlet Stack FGD Inlet Stack
Unit 2 Unit 2 Unit 2 Unit 2 Unit 2 Unit 2 Unit 2 Unit 2
Date 09/25/2003 | 09/25/2003 [} 09/26/2003 | 09/26/2003 || 09/26/2003 | 09/26/2003 | 09/26/2003 | 09/26/2003
Start Time 1518 1516 916 917 1210 1213 1500 1500
Stop Time 1758 1740 1021 1117 1317 1413 1737 1738
Test Number INL-1 STK-1 INL-2 STK-2 INL-3 STK-3 INL-4 STK+4
Sampie Type OHHg | OH-Hg OH-Hg OH-Hg OH-Hg OH-Hg QH-Hg OH-Hg |
Y factor of dry gas meter 1.012 0.989 1.012 0.989 1.012 0.989 1.012 0.989
Gas Volume ft* 89.72 86.79 93.98 89.05 94.79 89.01 92.10 84.65
Delta H of dry gas meter " H0 1.78 1.75 1.90 1.84 1.89 1.81 1.95 1.82
Meter Temperature °F 82.8 102.0 98.8 99.5 104.0 106.9 100.3 109.6
C Factor of pitot tube 0.857 0.788 0.857 0.788 0.857 0.788 0.857 0.788
Nozzle Diameter inches 0.249 0.212 0.249 0.212 0.249 0.212 0.249 0.212
A n (area of nozzle) fit? 0.00034 0.00025 0.00034 0.00025 0.00034 0.00025 0.00034 0.00025
Area of Stack (Single of Dual) - ft? 1392.0 1164.2 1392.0 1164.2 1392.0 1164.2 1392.0 1164.2
H,0 Weight gm 159.9 2947 181.0 308.5 172.6 304.8 182.7 3013
Sample Time minutes 120 120 120 120 120 120 120 120
Barometric Pressure " Hg 23.65 29.65 29.53 29.53 29.49 29.49 29.36 29.41
Static Pressure "H,0 9.75 -1.07 1009 -1.08 9.81 -1.07 9.73 -1.09
% Oxygen 64 6.7 6.6 6.7 6.4 6.7 6.5 6.8
% Carbon Dioxide 13.8 13.5 13.6 13.5 13.8 13.7 13.7 13.4
% Ny + CO 79.8 79.8 79.8 79.8 79.8 797 79.8 79.8
Stack Temp {Dry Bulb} °F 321 126 317 127 322 128 325 128
Stack Temp {(Wet Bulb) °F 3205 1261 316.8 127.4 3223 127.7 3253 128.0
"S" sample (rms vel head) " H,0 0.756 1123 0.754 1.095 0.758 1.078 0.776 1.129
Dust Wi. gm 0.0140 0.0015 0.0073 0.0105 0.0109 0.0172 0.0249 0.0087
Sample Volume DSCF 87.88 80.23 89.08 82.37 88.90 81.14 86.58 76.60
Sample Volume dscm 2489 2.272 2.523 2.333 2.518 2.298 2.452 2.169
ABS ST PRES " Hg 30.37 29.57 30.27 29.45 30.21 29.41 30.08 29.33
ABS ST TEMP °R 781 586 777 587 782 588 785 588
H,0 - % by Vol vapor 7.9 147 8.7 15.0 84 15.0 9.0 15.6
Water Volume std it 7.53 13.88 8.53 14.53 8.13 14.36 8.61 14.19
Dry Molecular Weight Ib/lb-mole 3046 3043 3044 30.43 30.47 30.45 30.46 30.41
Wet Molecular Weight Ihi/lb-mote 29.48 2860 29.35 28.56 29.42 28.58 29.33 2847
% EXCESS AIR 43.6 46.4 456 46.6 43.2 46.2 44.3 47.9
Dry Mole Frac. 0.921 0.853 0.913 0.850 0.916 0.850 0.910 0.844
Wet Mole Frac. 0.079 0.147 0.087 0.150 0.084 0.150 0.090 0.156
Gas Velocity, Direct ftisec 59.48 59.43 59.48 58.91 59.84 58.49 60.90 60.06
ACFM 4967858 4151224 4967984 4114525 4997717 4085227 5085992 4195346
DSCFM 3141649 3150967 3116340 3094548 3120589 3065488 3126610 3115700
DSCFM (rounded) 3141600 3151000 3116300 3094500 3120600 3065500 3126600 3115700
DSCMM 88971 89235 88255 87638 88375 86815 38546 88237
Excess Air Free DSCFM 2179613 2143864 2132233 2102516 2170975 2090105 2158707 2098998



mmpinger Components Wts & Volumes INL-1 STK-1 INL-2 STK-2 INL-3 STK-3 INL-4 STK-4 _
Filter Wt., g 0.1482 0.4102, 0.0073 0.3375 0.0109 0.3303 0.0249 0.3297
ng Hgffilier 150 9.3 67.8 7.7 50.7 6.5 333 22.7
total ug 0.15 9.30E-03 0.07 7.70E-03 0.05 6.50E-03 0.03 2.2TE-02
ugfdscm 0.08 4,09E-03 0.03 3.30E-03 0.02 2.83E-03 0.01 1.05E-02
Probe Rinse volume, ml 114 85 137 79 159 86 164 79
Analytical Hg, ng/ml 865.0 2.7 51 2.6 1.2 1.2 6.7 2.0
ug/dscm 39.62 0.10 0.28 0.09 0.08 0.04 0.45 0.07
Heated Umbitical Line Rinse volume, mi 60 NA 82 NA 104 NA 70 NA
[Analytical Hg, ng/ml 2.2 <1.0 <1.0 <1.0
ug/dscm 0.05 <0.03 <(.04 <0.03
KCI volume, ml 596 736 612 748 610 743 621 746
Analytical Hg, ng/ml 161.0 <1.0 39 <1.0 41.4 1.8 248 <1.0
ugfdscm 38.56 <0.32 9.46 <0.32 10.03 0.58 6.28 <0.34

I:“lltrchPeromde volume, ml

[Analytical Hg, ng/ml 20.9 <1.0 53 <1.0 4.9 <1.0 4.1 <1.0
ugfdscm 148 <0.08 0.37 <().08 0.34 <0.08 0.29 <0.08
KMnO4 volurme, mi 245 244 247 245 246 246 246 244
[Analytical Hg, ng/ml 398 34.30 56.3 33.10 39.8 30.30 349 3240
ugidscm 3.92 3.68 5.51 3.48 3.89 3.24 3.50 3.64
KMnO4-Acid Rinse volume, mi 50 50 50 50 50 50 50 50
Analytical Hg, ng/ml <1.0 <1.0 <1.0 1.1 <1.0 <1.0 <1.0 <1.0
ug/dscm <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02
Particulate, ug/dscm 0.06 4.09E-03 0.03 3.30E-03 0.02 2.83E-03 0.01 1.05E-02
Particulate, mg/sec 0.09 6.09E-03 0.04 4.82E-03 0.03 4.09E-03 0.02 1.54E-02
Percent of Total 0.07 0.10 0.17 0.08 0.14 0.07 0.13 0.25
Oxidized Fraction, ug/dscm 78.24 0.42 9.77 0.41 10.15 0.63 6.76 0.42
Oxidized Fraction, mg/sec 114.11 0.63 1417 0.60 14.39 0.91 9.70 0.61
Percent of Total 93.46 10.09 62.24 10.25 70.39 15.78 63.84 9.98
Elemental Fraction, ug/dscm 5.42 3.78 590 3.58 4.25 3.34 3.81 3.75
Elementai Fraction, mg/sec 7.90 5.63 8.56 5.22 6.03 4.84 5.47 5.51
Percent of Total 6.47 89.82 37.58 89.67 29.47 84.15 36.03 89.77
Total ug/dscm 83.7 4,21 15.70 3.99 14.42 3.97 10.59 4.18
Total mg/sec 122.10 6.26 2277 5.82 20.45 5.75 15.19 6.14
%Reduction, O-H 94.9% 74.4% 71.9%: 59.6%)
% Reduction, cozl-to-stack 50% 53% 58% 50%




APPENDIX B

Plant 5, Unit 2 Process Data



TimeTag

25-Sep-2003 15:00:00.000 CDT
25-8ep-2003 15:01:00.000 COT
25-Sep-2003 15:02:00.000 CDT
25-Sep-2003 15:03:00.000 CDT
25-8ep-2003 15:04:00.000 CDT
25-Sep-2003 15:05:00.000 CDT
25-Sep-2003 15:06:00.000 CDT
25-8ep-2003 15:07:00.000 COT
25-Sep-2003 15:08:00.000 COT
25-5ep-2003 15:09:00.000 CDT
25-8ep-2003 15:10:00.000 COT
25-Sep-2003 15:11:00.000 COT
25-Sep-2003 15:12:00.000 CDT
25-3ep-2003 15:13:00.000 CDT
25-8ep-2003 15:14;00.000 CDT
25-Sep-2003 15:15:00.000 COT
25-82p-2002 15:186:00.000 CDT
25-8ep-2003 15:17:00.000 CDT
25-8ep-2003 15:18:00.000 COT
25-Sep-2003 15:19:00.000 CDT
25-Sep-2003 15:20:00.000 CDT
25-8Sep-2003 15:21:00.000 COT
25-3ep-2003 15:22:00.000 COT
25-Sep-2003 15:23:00.000 COT
25-Sep-2003 15:24:00.000 COT
25-8ep-2003 15:25:00.000 COT
25-Sep-2002 15:26:00.000 COT
25-8ep-2003 15;27:00.000 COT
25-Sep-2003 15:28:00.000 CDT
25-Sep-2003 15:28:00.000 CDT
25-8ep-2003 15:30:00.000 CDT
25-Sep-2003 15:31:00.000 CDT
25-8ep-2003 15:32:00.000 COT
25-3ep-2003 15:33:00.000 CDT
25-Sep-2003 15:34:00.000 COT
25-3ep-2003 15:35:00.000 CDT
25-3ep-2003 15:35:00.000 COT
25-Sep-2003 15:37:00.000 COT
25-8ep-2003 15:38:00.000 CDT
25-5ep-2002 15:39:00.000 CDT
28-Sep-2003 15:40:00.000 CDT
25-5ep-2003 15:41:00.000 COT
25-8Sep-2003 15:42:00.000 COT
25-Sep-2003 15:43:00.000 CDT
25-Sep-2003 15:44:00.000 COT
25-Sep-2003 15:45:00,000 CDT
25-Sep-2003 15:46:00.000 CDT
25-8ep-2003 15:47:00.000 COT
25-8ep-2003 15:48:00.000 CDT
25-5ep-2003 15:48:00,000 CDT
25-Sep-2003 15:50:00.000 COT
25-Sep-2003 15:51:00.000 COT
25-Sep-2003 15:52:00.000 CDOT
25-Sep-2003 16:53:00.000 CDT

2201~57-224; (CU:UZ}
GEN 2 TOTAL
GROSS (MW)

1,313.04
1,316.26
1315.48
1,316.57
1,312.66
1313.85
1,315.04
1,316.24
1,316.47
131574
1,315.02
1,314.29
1,31339
131233
131127
1,310.21
1,311.64
1,315.58
1317.30
1,316.79
1,316.28
131578
1.315.27
131477
1.314.26
1,313.75
1,313.24
1,313.40
1,314.22
1,315.04
1,315.87
1,316,869
1,316.40
1,315.00
1,313.81
1,313.26
1,313.95
131465
1,315.12
131538
131564
1,315.80
131514
1,313.37
1.311.59
1,312.38
1,315.73
1,316.37
1,314.28
1,312.19
1,312.70
1,315.80
1,318.52
1,314.83

22A1--48-200A1: 22A-49-200AZ: 22Al1-49-200B1: 22Al-48-20082:
(CU:U2) FURN
CXYGEN -A1

(%)

3.05
3.02
3.04
3.16

32
3.16
3.07
31
3.18
318
3143

34
3.07
3.04
3.04
3.08
3.02
297
3.04
3.06
3.03
3.01
299

287
292
294
2.96
298

3.02
3.04
3.04
3.05
3.02
2.85

312
3.09
2.99
286
294
283
258
303
3.03
299
301
3.1

3.1
288
2.94
3.06
315

(CU:U2) FURN
CXYGEN -A2

(%)

3.04
3.04
2.96
3.05
347
2.9%
282

28
291
3.08
297
289
285
2.83

29
288
2.76
281

29
286
279
278
282
281

28
278
278

28

28
2.77
277

28
277
273

27
279

29
284
279
282
281
281
2.86
2.83
279
2.81
2.82
2.81
2.92
2.95
2.86
287
288
285

{CL:U2) FURN
OXYGEN -B1

(%}

262
281
258
251
2.58
2.8
2.89
2.82
282
2.55
2.47
2.58
2.59
2.82
252

25
247
244
2.5
2,58
256
258
2.56
248
254
257
248
245
248
248
2.44
245
251

25
246
248
2.56
258
251
255
282
282
282

26
2.58
2,52
253
2.54
2.51

26
268
2.56
249
254

(CLU:U2) FURN
CXYGEN -B2

(%)

4.12
4.14
4.18
4.21
423
4.18
4.19
4,23
4.22
4.21

42
4.19
4.12
4.19
415
4.1
412
412
4.1
4.1

4.1
415
4.17
4.1
4.08
4.04
4.05
4.11
4186
417
4.12

4.2
4.26
4.26

4.3

4.3
422
4.4
4.18
4.18

4.15
4.08
4.09
4,08
4.18
426
4.23
422
4.24
4.26
4.28
434
4.34

22A1--48-200C1:
(CU:U2) FURN
OXYGEN -C1 (%)

4.23
4.32
4.37
4.38
438
4.39
4.39

4.4
4,45
4.48
445
443

44
4.39

4.4

4.4
4.41
4,35

43
4.21
4.32
4.43
4.47
4.35
4.31
433
4.36
4.38
4.46
4.49
442
4.38

4.4
4486

45
447
4.45
4.42
443
4,44

4.5
4.53

4.4
4.34
437
445
4.46
4.47
448
447
4.57
4.62
4.62
4.58

22A1-49-200C2:
(CUIU2) FURN
OXYGEN -C2

(%)

4.1
4.08
4.5
4.21
417
417
4.18
4,14
4.14
4.28
4.34
421
418
417
4.19
427
4.23
411
4,08
4.01
4.14
432

4.3

42
415
4.21
4,18
425
4.43
4.38
4.31

4.4
4.29
4.28
4,31
4.38
4.32
421
4.21
4.3
4.42
432
4.12
4.21
433
428
4.25
4.31
4.44
4.45
442
4.35
4.24
4.21

22TOTFF: (CU:U2)
TOTAL FUEL FLOW

{

69.3
6818
69.42
70.03
70.28
70.18
70,08
70.02

70
69.97
69.94
69.92
£9.88
£9.85
69.85
68.84
69.33
89.82
89.79
89.77
88.74
88.72
58.69
£9.67
69.68
68.72
69.76

69.8
69.78
639.83
£3.57
69.56
69.56
69.56
£8.55
69.56
€963
89.79
89.56
85.93
58.71
69.49
89.42
§4.51
68.59

69.5
69,47
69.85
£63.84
69.93
B9.92

£9.9
£8.69
69.88

CUS-126: (CU:U2)

F287001B - 2B ABS F287001C - 2C ARS
SLUR FEED FLOW  SLUR FEED FLOW

{GPM)

266.69
266.69
266.7
266.7
266.7
266.7
266.71
288.71
266.71
286.71
268.72
266.72
26672
266.72
266,72
26873
26673
28673
288,72
266.74
266.74
266.74
266,74
266.75
28675
286.75
266,75
266.76
266.76
26676
286.76
266.77
286,77
266.77
288,77
26678
265.78
266.78
266.78
266.79
266.79
268,79
266.79
2688
2668
266.8
2688
266.81
266.81
266.81
265.81
266.81
266.82
266.82

qp

CUS-127: (CUU2)

(GPM)

147.33
147.33
147.33
14732
147.32
147.33
147.33
147.33
147.32
147.32
147.32
147.32
14732
147.32
147.32
147.32
14732
14732
147.32
147.32
147,31
147.31
147.31
147,31
147.31
147.31
147.31
147.31
147.31
147.31
14721
147.31
147.3
1473
147.3
147.3
147.3
147.3
147.3
147.3
1473
147.3
1473
147.28
147.29
147.29
147.29
14729
147.29
147.29
147.29
147.28
147.29
14728




. " 22A1--48-200A1: 22A1-49.200A2: 22A1-49-20081: 22Al-48-200B2: . 22A]--49-200C2: . " CUS-128: (CU:U2}) CuUs-127: (CU-u2)
TimeTag 22%:;'22%&”2’ (CU:U2) FURN  {CU:UZ) FURN  (CU:U2) FURN  (CL:U2) FURN 2(%;;“‘3; 20CT (cuu2) FURN TZSJEE B (CO2)  F287001B-2BABS F287001C-2C ABS
N laome  OXVGEN-AI OXYGENA2 OKYGEN-BT OXYGEN-82 (Ligrll 7o, OXYGENC2 o SLUR FEED FLOW  SLUR FEED FLOW

{%) (%) (%) {%) (%) (GPM) (GPM)
25-Sep-2003 15:54:00.000 COT 1,313.15 31 2.82 286 4.24 457 417 69.87 266.82 147.29
25-Sep-2003 15:55:00.000 CoT 1,312.56 3.08 2.84 247 4.15 4.58 428 69.856 266.82 14728
25-3ep-2003 15:56:00.000 CDT 1,313.37 3.07 2.85 253 412 4.51 4.34 £9.85 266.82 14728
25 Sep-2003 15:57:00.000 CDT 131407 3.4 287 255 a7 444 421 5083 26682 147.28
25-Ses-2003 15:58:00,000 COT 1.213.34 303 289 264 422 445 423 5o.83 266.83 14728
25-Sep-2002 15:59:00.000 CDT 1.311.20 287 2.91 264 427 4.57 439 69.85 266.83 14728
25-5ep-2003 16:00:00.000 CDT 131257 3.01 289 2.56 429 4,58 4.46 8877 266.84 147.28
25-Sep-2003 16:01:00.000 CDT 131746 305 2.83 z2.58 4.18 4.49 435 6862 266.84 147.28
25-Sep-2003 15:02-00.000 COT 17317.5¢ 211 377 osa A 438 48 8974 265,84 147.23
25-Sep-2003 16:03:00.000 CCT 4.312.80 3.18 288 281 4.15 4.4 423 7043 266.84 147.28
25-8ep-2003 16:04:00.000 COT 1310.97 318 298 269 418 451 48 7028 256,85 147.25
25-Sep-2003 16:05:00.000 CDT 1,312.04 3.12 2.98 2.59 415 4.49 4.39 7018 266.85 147.28
25-Sep-2003 15:06:00.000 COT 131311 312 3.02 2.58 412 4,43 4.27 70.1 266.85 147.28
25-8ep-2003 16:07:00.000 COT 131418 343 295 285 418 246 413 70.02 286,85 14727
28-8ep-200% 16:08:00.000 COT 1734525 34 295 269 419 248 413 ga.g2 265,56 14727
25-Sep-2003 16:08:00.000 COT 1,313.51 3186 3.01 2.69 4.21 4,53 421 69.77 265.86 14727
25-Sep-2003 16:10:00.000 CDT 1,313.21 3.24 3.01 265 428 481 4.37 £9.56 268,86 147.27
25-Sep-2003 16:11:00.000 COT 1,317.14 3.26 3.08 2.58 424 463 4.45 £9.34 266.86 14727
25-Sep-2003 16:12:00.000 CDT 1,321.07 3.27 3.06 2.5 4.2 4.61 4.49 $9.13 266.87 147.27
25-Sep-2003 16:13:00.000 COT 1,321.67 334 3.04 261 4.19 459 4.45 £39.32 268.87 147 27
25 Sep-2003 15+14:00.000 COT 1318.84 338 34 273 PN 458 432 9.5 266,87 14727
25-Sep-2002 16:15:00.000 CDT 1,316,214 236 313 2.7 42 4.59 435 69.26 266.87 147.27
25-Sep-2003 16:16:00.000 CDT 1.314.99 341 314 26 4.24 4.8 443 689.02 266.88 147.27
25-Sep-2003 16:17:00.000 COT 1.315.27 3.47 3.15 252 4,28 481 4.44 62.07 266.88 147.27
25-8Sep-2003 16:18:00.000 COT 1,315.55 3.38 3.1 2.52 4.28 4.6 443 69.41 266.88 147.26
25-8ep-2003 16:19:00.000 CDT 1,315.83 3.25 3.07 257 419 4.5 4465 £9.58 266.88 147.26
25-Sep-2003 15:20:00.006 CDT 1.216.11 3.28 312 2.5%9 413 4,42 4.41 639.57 266.89 147.26
35-S8ap-2003 18:21:00,000 COT 121639 338 314 259 215 146 438 69.56 286,89 147.25
25-S2p-2003 16:22:00.000 COT 131667 337 3.09 264 413 455 439 8955 266.85 14728
25-5ep-2003 16:23:00.000 COT 1,317.04 335 3.04 264 412 4.58 4,43 59.54 265.89 147.26
25-Sep-2003 16:24:00.000 CDT 1,317.48 3.34 289 257 417 4.57 4.43 59,52 266.88 147.26
25 Sep-2003 162500000 CDT 1.317.93 333 284 255 419 459 434 59,51 266.9 147 26
25-Sep-2003 16:26:00.000 CDT 1,318.11 33 283 2.57 418 458 432 695 266.9 147 .26
25-3e9-2003 15:27.00,000 CDT 1318.01 a8 Zoa 26 47 458 13 5248 2866 14726
25 8ep-2003 15-28:00.000 CDT 317,91 317 301 262 47 452 a3 G247 2666 147.26
25-5e0-2003 15:26-00.000 CBT 1317.81 328 3 258 415 443 432 £5.45 266.9% 147.26
25-Sep-2003 18:20-00.000 COT 1317 .58 5.35 2 247 445 45 424 69,44 266 91 14725
25-Sep-2003 16:31:00.000 COT 1,317.24 342 2.92 243 413 4.44 428 69.43 266.91 447.25
25-8ep-2003 16:32:00.000 coT 1,316.8% 34 2.88 248 411 445 4.4 69.41 266.91 147.25
25-8ep-2003 16:33:00.00C CDT 1,316.55 237 289 2.58 4.14 4.47 44 89.4 26652 147.25
2£-Sap-2003 16-2400.000 CDT 1316.20 334 28 2358 514 442 434 50,38 266.92 14725
25-Sep-2003 16:35:00.000 CDT 1,315.85 3.37 2.97 254 4.13 4.41 4.29 6937 26692 147.25
25-82p-2003 16-36-00.000 COT 1215.51 3246 204 255 413 445 431 €939 265,92 14725
25 Sep-2003 16:37-00.000 COT 1.315.16 346 304 Sea 425 P 43 59,44 26583 147.25
25-5ep-2003 16:38:00.000 CDT 1,314.81 3.43 3.04 267 425 4.33 4.15 £5.49 266.93 147.25
25-Sep-2003 16:29:00.000 CDT 1,314.47 341 3.04 26 4.47 43 4.13 68.54 266.93 147.25
25 Seg-2003 16:4000.000 CDT 131412 34 305 253 409 435 424 ga.51 265.93 14725
25-8ep-2003 16:41:00.000 CDT 1,315.04 335 3.05 2.55 415 442 4.36 69,4 266.94 147.25
25-Sep-2003 16:42:00.000 COT 1,317.23 3.33 3.05 2.61 4.28 4,47 4.37 63.36 266.94 147.24
25-Sep-2003 16:43:00.000 COT 1,3158.49 3.38 3.0 2.61 4.28 445 433 69,38 266.54 147.24
25-Sep-2002 16:44:00.000 CDT 1,312.86 3.43 3.09 2.62 415 439 432 6941 286.94 147.24
25-5ep-2003 16-45-00.000 COT 131328 34 2,05 255 a1 438 425 £9.44 256,85 147,24
25-Sep-2003 16:46:00.000 CDT 1,313.65 3.44 3.01 251 413 437 4.28 69.46 266.85 147.24

25-5ep-2003 16:47:00.000 CDT 1,314.04 3.48 3.08 253 4,15 437 443 £9.49 266,85 147.24



22A1-49-200A1: 22A1--49-200A2: 22A1-49-200B1: 22Al--45-200B2: 22A|-49-200C2: CUS-128: (CL:U2)  CUS-127: (CUUZ)

TimeTa Z20-ST 24 COU2) (U2 FURN  (CLUZ)FURN (CUUZ) FURN (CUUZ) FURN %Adfjgi‘fjﬁj’ (CU:L2) FURN ngggf FR(COUD) Faszo0te-28 ABS F287001C -2C ABS
9 SN T OXYGEN-A1 OXYGEN-A2 OXYGEN-B1 OXvGEN-B2 Sl fUSh  oxveenc2 o SLUR FEED FLOW SLUR FEED FLOW

Ay %) o) %) %) ¢ %) (GPM) (GPM)
25-5ep-2003 16:48:00.000 CDT 1,314.44 344 303 25 4,15 4.41 452 8952 2686.95 147.24
25 Ser-2005 16:4800.000 CDT 131483 344 257 248 £13 444 445 £9.54 265.98 147.24
25-Sep-2003 16:50:00.000 CDT 1,315.23 3.45 29 2.54 4.1 4.47 4.31 £69.57 266.96 14724
25-Sep-200% 16:51:00.000 CDT 131562 248 238 281 413 45 424 £9.59 266.95 147.24
25-Sep-2003 16-52:00.000 COT 131601 343 292 258 415 445 433 o 266.96 147.24
25-8ep~2003 16:53:00.000 CDT 4,316.41 3.46 2.95 25 411 4,41 4.4 69,64 266.97 147 .23
25-Sep-2003 16:54:00.000 COT 1318.80 35 25e 282 44 441 436 6,67 266.97 14723
25-Sep-2003 16:55:00.000 COT 1347.20 246 302 248 447 442 439 59,67 266.97 14725
25-Sep-2003 18:56:00.000 COT 1,317.59 347 3.02 255 413 442 437 68.65 266.97 14723
25-Sep-2003 16:67:00.000 COT 131786 2.4 258 257 4a 448 £38 6083 256,87 14723
25-Sep-2003 16:58:00.000 CDT 1,317.39 3.42 254 Z2.53 4.16 4.41 4.31 8961 266.98 147.23
25-8ep-2003 156:55:00.000 COT 1,315.81 346 2.88 25 412 4.36 422 69.58 256.98 147.23
25-Sep-2003 17:00:00.000 COT 1.315.78 346 29 253 4.08 4.38 4.3 69.56 266.88 147.23
25-8ep-2003 17:01:00.000 COT 1,317.30 346 2.94 2.57 4.07 446 442 £9.54 266.98 147.23
25-Sep-2003 17:02:00.000 COT 131883 330 299 28 et 45 442 6952 286.00 14723
25-Sep-2003 17:03:00.000 CODT 1,318.83 336 3.05 258 43 4.48 434 69.52 26689 147.23
25-Sep-2003 17:04:00,000 COT 131278 348 3.05 271 421 451 431 69,53 256.99 147.23
25-8ep-2003 17:05:00.000 CDT 1,313.81 3.47 2,04 2.66 4.05 433 422 69.55 266.99 147.22
25-Sep-2003 17:06:00.000 CDT 1,314.84 345 3.04 286 4.02 4.29 423 69.57 267 147.22
25-8ep-2003 17:07:00.000 CDT 1,315.87 3.48 3.04 2.55 4.07 447 4.37 89.59 267 147.22
25-S5ep-2003 17:08:00.000 COT 1,316.88 383 3.0 2.49 4.1 452 446 69,6 267 147.22
25-5ep-2003 17:09:00.000 CDT 1,317.27 3.52 285 2.44 4.4 4.48 4.44 6952 267 14722
25-8ep~2003 17:10:00.000 CDOT 1,316.98 3.48 2.92 24 4.1 44 433 59.35 267.01 147.22
25-8ep-2003 17:11:00.000 COT 1,316.70 3486 2.86 237 4.1 4.42 4.3 £9.18 267.01 147.22
25-Sep-2003 17-12:00.000 SOT 1.316.42 351 273 243 49 443 439 £9.01 267,01 14722
25-3ep-2003 17:13:00.00¢ CDT 1,316.32 3.61 2.73 2.49 423 4,45 4.34 68.9 267.01 147.22
25-Sep-2003 17-14:00.000 COT 131639 3.65 275 258 524 452 444 68,85 267.02 147.22
25-Sep-2003 17+15:00.000 COT 1316.48 359 257 262 427 451 448 g8.82 267.02 14722
25-3ep-2003 17:16:00.000 CDT 1,316.53 3.53 267 265 4.29 4.47 445 £8.78 267.02 147.22
25-Sep-200% 17-17:00.000 COT 131278 354 274 275 435 445 £38 se27 257 02 147.21
25-Sep-2003 17:18:00.000 CDT 1.310.47 3.62 281 272 438 452 434 6872 267.03 147.21
25-Sen-2003 17+19:00.000 COT 131343 37 283 271 a7 Py 221 ga.52 35703 147,21
25-Sep-2003 17:20:00.000 CDT 1.313.45 375 285 283 433 452 441 69.52 267.03 147.21
25-85ep-2003 17:21:00.000 CDT 1,313.81 387 2.81 2.87 4.35 4.52 443 69,41 287.03 147.2%
25-Sep-2003 17-22:00.000 COT 1317.47 258 273 276 433 45 453 69 44 267.04 147,21
25-Sep-2003 17:23:00.000 CDT 1,317.28 3.58 2.8 2863 4.25 453 4.44 69.58 26704 147.21
25 86p-2003 1724:00.000 COT 131327 358 277 258 4z 457 445 89.74 2670 147.21
25-Sep-2003 17:25:00.000 CDT 1,313.68 3.76 274 262 4.25 4.5 446 63.59 267.04 147.21
25-8ep-2003 17-26:00.000 COT 131855 37 277 261 422 443 444 89,15 267.05 14721
258-8ep-2003 17:27:00.000 CDT 1,319,411 3.88 2.74 25 417 439 4,38 £9.03 267.05 147.21
25-85ep-2003 17:28:00.000 CDT 1,31543 364 275 2.68 4.25 4.39 4.32 69.22 267.05 14721
25-Sep-2003 17:29:00.000 CDT 1,311.74 363 28 275 4.39 4,51 4.36 £9.41 267.05 1472
25-Sap-2002 17:30:00.000 CDT 134087 362 282 275 sas 451 44 5953 26705 1472
28-8ep-2003 17:31:00.000 CDT 1,312.79 358 285 272 435 4539 4.54 69.57 267.06 147.2
25 Sep-2003 17:32:00.000 COT 131472 36 258 272 233 457 459 595 267,06 1472
25-Sep-2003 17:33;00.000 CDT 1,216,865 3.62 284 2.71 4.34 4.58 447 68.64 267.06 147.2
25-Sep-2003 17:34:00.000 CDT 1,315.37 364 2.8 2.65 427 4.5 434 698 267.08 147.2
25 Sep-2003 17:85:00.000 COT 131088 36 278 259 427 449 425 59.49 257.07 1472
25-8ep-2003 17:36:00.000 COT 1,310.71 3.58 277 2.54 4.26 448 412 6928 267.07 147.2
25-Sep-2003 17-37:00.000 COT 1.314.68 258 27 248 42 a4 42 02.26 257,07 147.2
25-Sep-2003 17/38:00.000 COT 1319.00 23 ss 248 414 441 437 65 54 267.07 1472
25-Sep-2003 17:39:00.000 CDT 1,318.75 357 2.78 2.59 42 4,52 433 69.24 26708 147.2
25.3ep-2003 17:40:00.000 CDT 1,314.08 3.69 2.84 2.67 429 4.56 4.3 65.36 267.08 147.19

25-Sep-2003 17:41:00.000 CDT 1,312,186 376 2.88 284 423 453 4.34 69.3 287.08 147.19



22A1--49-200A1: 22AI—9-200A2: 22A1-49-200B1: 22A1—48-200B2: 22A1--4%5-20002:

. CUSA26: (CU:UZ)  CUS-127: (CUIU2)
(CUUZ) FURN  (CU-UZ) FURN  (CU:U2) FURN  (CU:UZ) FURN  22A1—48-200CT: oy 5oy RN

22J1-57.224: (CULi2) £2870015 - 2B ABS F287001C - 2C ABS

22TOTFF: (CU:U2)

TimeTag %i{%é;mL OXYGEN-AT  OXYGEN-AZ OXYGEN-B{ OXYGEN-52 O‘CX#’(';UE%) ':(;r"{'; , OXYGEN-C2 TOTAL FUEL FLOW o/ \ 12 FEED FLOW  SLUR FEED FLOW
(i) (%) ) %) ) 1o (%) 9 (GPM) (GPM)
26-5ep-2003 17:42:00.000 COT 1,312.94 373 294 2.67 422 454 429 69.24 267.08 14719
25-5ep-2003 17:43:00.000 COT 131372 268 2.4 27 432 449 422 69.28 267.08 14719
25-8ep-2003 17:44:00,000 CDT 1.372.50 268 287 268 436 4.44 428 89.42 267.08 147.19
25-5ep-2003 17-45:00.000 COT 1315.29 a7 29 28 441 451 43 £9.25 267.00 54718
25.Sep-2003 17:46:00,000 COT 1213.99 371 3.01 262 446 451 425 69.24 267.09 14718
25-8ep-2003 17:47:00.000 COT 121061 372 295 272 444 451 454 £9.29 2671 147.19
25-8ep-2003 17:48:00.000 CDT 131047 3.75 285 271 24 462 444 £8.92 2671 147.19
25-Sep-2003 17-49:00.000 CDT 1:313.56 376 2.81 260 442 458 442 69.07 267.1 14718
25-52p-2003 17:50:00.000 COT 131467 269 287 268 444 457 435 £9.43 2671 14719
25-5ep-2003 17:51:00.000 CDT 131381 373 3.01 263 £42 461 437 £9.48 267.11 14712
25-Sep-2007 17:52:00.000 CDT 1312.95 377 2.96 265 441 459 435 592 267.11 14718
25-52p-2003 17:53:00.000 CDT 131208 3.67 285 267 4.38 458 427 53.95 26711 147.18
25-8e0-2003 17:54:00.000 COT 131274 3.58 2.84 265 434 461 482 63.06 26711 147.18
25.8ep-2603 17:55-00.000 COT 1.314.92 362 284 267 436 458 439 69.16 26712 14718
25-Sep-2003 17:56:00.000 COT 1.314.30 28 254 273 437 457 433 60.51 26742 14748
25-Sep-2003 17:57:00.000 COT 1.310.89 389 288 279 443 461 4.9 69.8 26712 147,18
25.5ep-2003 17-58:00.000 COT 1.300.73 284 291 288 444 45 454 6975 26712 14718
25-Sep-2003 17:58:00.000 CDT 1:310.83 278 287 271 438 455 441 60.77 26743 14718

25-Sep-2003 18:00:00.000 CDT 1,311.82 378 291 254 432 449 438 69.75 267.13 147.18



22JI-67224  22A1-49-200A1: 22AI48-200A2; 22AI49-200B1: 22AI-49-20082: 22AI—49-200C1: ] L CUS-18:(CUIUZ) CUS-128: (CUL2)
(CU2)GENZ  (CUTZ)FURN (CUUZ)FURN  (CUU2)FURN (CUM2)FURN (CUIUZ) FURN 2o 4220062 Z2TOTFF (CUUZ) “ropmonia-24  F2870015-28

TimeTag TOTALGROSS OXYGEN-Al  OXYGEN-A2 OXYGEN-B1 OXYGEN-B2 OXYGEN-C1 Gol2FURN  TOTFLPUEL  aAmsors SLUR - ABS SLUR FEED
(W) (%) (%) (%) %) %) 0 0 FEEDF (GPM)  FLOW (GPM)
25-8ep-2003 15:16:00.000 CDT  1,311.64 3.02 275 247 412 4.41 223 69.83 351.12 266.73
25-8ep-2003 15:17:00.000 CDT  1,315.58 297 281 244 412 435 411 89.82 35112 266.73
25 Sep-2003 15:18:00.000 CDT  1,317.30 3.04 29 251 411 43 409 §9.79 351.12 266.73
25-Sep-2003 15:15:00.000 CDT  1.316.79 3.06 286 258 411 431 201 65.77 35112 266.74
25.56p-2003 15:20:00.000 CDT  1,318.29 3.03 279 256 44 432 414 69.74 351.12 266.74
25-Sep-2003 15:21:00.000 COT  1.315.78 3.01 278 253 215 443 433 £9.72 35112 26674
25 Sep-2003 15:22:00000 COT  1.315.27 299 282 255 417 447 43 59.650 35112 266.74
25-Sep-2003 15:23:00.000 COT  1,314.77 3 281 248 411 435 42 59.67 351.12 255,75
25-8ep-2003 15:24:00.000 CDT  1,314.26 297 25 2.54 205 431 415 69,68 351.12 266.75
25.5ep-2003 15:25:08.000 CDT  1,313.75 262 278 257 404 423 421 69.72 351.12 266.75
25.5ep-2003 15:26:00.000 COT  1,313.24 294 279 248 4.05 436 418 69.76 351.12 266.75
26.Sep-2003 15:27:00000 COT  1,313.40 296 28 245 411 4.38 425 598 35112 266.76
26 Sep-2003 15:28:00.000 COT  1,314.22 298 25 248 416 426 443 89.76 351.12 266.76
25 Sep-2003 15:20:00.000 DT 1.315.04 3 277 249 417 440 438 £9.63 36112 266.76
25 Sep-2003 15:30:00.000 COT  1.315.87 3.02 277 242 412 442 431 69.57 35112 266.76
25-Sep-2003 15:31:00.000 CDT  1.316.69 3.04 28 245 42 439 4.4 £9.56 as1.12 266.77
25 Sep-2003 15:32:00.000 CDT  1,316.40 3.04 277 251 426 44 439 65.56 351.12 266.77
25-5ep-2003 15:33:00.000 CDT  1,315.00 3.05 273 25 425 446 428 69.56 35112 266.77
25-Sep-2003 15:34:00.000 COT  1.313.61 3.02 27 248 43 45 431 £9.55 35112 266.77
25.5ep-2003 15:35:00.000 COT  1.313.26 255 279 249 43 447 439 59.86 35112 26678
25-$ep-2003 15:36:00.000 COT  1,313.95 3 29 255 422 a.45 432 69.63 351.12 256.78
25-Sep-2003 15:37:00.000 DT 1.314.65 3.12 284 258 414 442 421 69.79 351.12 266.78
25-Sep-2003 15:36:00.000 DT 1.315.12 3.00 278 251 416 4.43 421 69.95 351.12 266.75
25-5ep-2003 15:39:00.000 CDT  1,315.38 299 282 255 418 448 439 £9.53 351.12 266.75
25-8ep-2003 15:40:00.000 CDT ~ 1,315.84 295 281 262 42 45 442 69.71 351.42 266.7¢
25-8ep-2003 15:41:00.000CDT  1,315.90 234 281 262 415 453 432 £9.49 38112 266.79
25 Sep-2003 15:42:00.000 DT 1,315.14 293 258 262 4.0 a4 a12 69.42 35112 266.79
25 Sep-2003 15:43:00.000 COT  1.313.37 298 283 26 4.00 434 a.21 69.51 as1.12 266.5
25-Sep-2003 15:44:00.000 COT  1,311.59 3.03 279 256 .09 437 433 69.59 351.12 266.8
25 Sep-2003 15:45:00.000 CDT  1.312.38 3.03 281 252 418 4.45 4.28 89.5 351,12 266.3
25-Sep-2003 15:45:00.000 COT  1,315.73 299 283 253 426 4.45 425 89.47 351.12 266.3
25-8ep-2003 16:47:00.000 COT  1,316.37 3.01 281 254 423 447 431 69.65 35113 265,81
25 Se-2003 15:48:00.000 COT  1,314.28 311 282 251 422 448 4.4a 69.84 351.13 266.81
25-5ep-2003 15:46:00.000 CDT  1,312.19 31 295 26 424 447 4.45 69.93 351.13 266.81
25-5ep-2003 15:50:00.000 CDT  1,312.70 298 285 266 4.26 457 4.42 69.92 35113 266,81
25-5ep-2003 15:51:00.000 CDT 1,315,680 2.94 287 256 428 ag2 435 59.9 35113 266,81
25-Sep-2003 15:52:00.000 CDT  1.316.52 3.06 288 249 432 452 424 69.89 351.13 266.82
25-5ep-2003 15:53:00.000C0OT  1,314.83 3.15 2585 25¢ 434 458 421 89.58 351.13 266.52
25-8ep-2003 15:54:00.000 CDT  1,313.15 311 252 25 424 457 417 89.57 35113 266.52
25 Sep-2003 15:55:00.000 CDT  1,312.66 3.08 284 257 £15 458 4.28 59.85 351.13 266,82
25-8p-2003 15:56:00.000 CDT 131337 3.07 2.85 253 412 451 434 65.65 351.13 266,83
25-56p-2003 15:57:00.000 CDT  1,314.07 3.1 287 255 417 444 421 69.83 35113 266,83
25-Sep-2003 15:58:00.000 COT  1.313.34 503 2589 264 422 445 423 69.83 351,13 266,83
25 Sep-2003 15:59:00.000 CDT  1,311.20 297 291 264 427 a57 438 59.85 351.13 266,33
25 Sep-2003 16:00:00000 COT  1,31257 3.01 2.88 256 429 458 446 69.77 351.13 266,84
25-5ep-2003 16:01:00.000 DT 1,317.46 3.05 283 258 419 4.49 435 §9.62 35113 266.84
25-Sep-2003 16:02:00.000 DT 1,317.54 3.41 277 258 41 439 4.18 69.74 351.13 266,34
25-Sep-2003 16:03:00.000 COT  1,312.80 318 288 261 415 44 423 70.13 351.13 266.84
25-Sep-2003 16:04:00.000 COT  1,310.97 318 258 269 4.18 451 241 70.28 351.13 266.85
25-56p-2003 15:05:00.000 COT  1,312.04 3.12 298 259 4.15 4.49 439 70.19 351.13 266.85
25-5ep-2003 16:08:00.000 COT  1,313.11 312 302 256 412 443 227 70.1 351.13 266.85
25-86p-2003 16:07:00.000 CDT  1.314.18 3.13 296 265 418 4.45 416 70.02 35113 266.85
25-8ep-2003 16:08:00000 CDT 131525 3.1 296 269 419 248 413 £9.93 351.13 266,36
25-8ep-2003 16:09:00.000 COT  1,313.51 3.1 3.01 269 421 453 421 89.77 35113 266.86

25-8ep-2003 16:10:00.000 COT 1.313.21 3.24 3.01 2.85 4.28 4.61 4.37 59.56 35113 266.86



2201-57-224:  22A-49-200A1: 22AI-49-200A2: 22AI-49-200B1; 22Al-49-20082; 22AI—48-200C1: o CUS-118: {CUUZ) CUS-126: (CU:U2)
- : T : :
(CUUZDGENZ (CUUZ)FURN (CUUZ)FURN (CULZ)FURN (CUJUZ FURN  (CULU2) FURN 22Al—48-20002: 2270TPF (CUU2) “coeron1a-2a  F287001E - 28

TimeTag TOTALGROSS OXYGEN-A1 OXYGEN-A2 OXYGEN-B1 OXYGEN-B2 OXvaen.ci SUSBFIRN  TOIRLIUEL  apsoresiur - aBs sLur Feeo
(MW) (%) (%) %) ) (%) 0 FEEDF (GPM)  FLOW (GPM)
25-Sep-2003 16:11:00.000 COT 1,317.14 3.26 3.08 258 4.24 4.63 4.45 69.34 351.13 266.86
25-Sep-2003 16:12:00.000 CDT 1,321.07 3.27 3.06 251 4.2 4.61 4.49 £9.13 35113 266.87
25-Sep-2003 16:13:00.000 CDT  1,321.67 3.34 204 261 419 459 445 69,32 35113 266,57
25-Sep-2003 16:114:00.000 CDT  1,315.94 3.38 3.1 273 419 458 432 685 251.13 266.87
25-Sep-2003 16:15:00.000 CDT  1.316.21 336 343 27 a2 456 435 69.26 35113 26687
25-82p-2003 15:16:00.000 CDT  1,314.99 341 314 26 424 46 443 £9.02 35113 265.88
25-Sep-2003 16:17:00.000 CDT 1,316.27 347 3.15 252 4,28 4.61 4.44 69.07 351.13 266.88
25-5ep-2003 16:18:00.000 COT 1,315.55 3.39 3.1 252 4.28 46 4.43 89.41 351.13 266.88
25-8ep-2003 16:19:00,000 CDT 1,315.83 3.25 3.07 257 4.19 4.5 4.46 £89.58 351.13 266.88
25-Sep-2003 16:26:00.000 DT 1,318.11 328 313 259 413 442 441 69.57 35113 266.89
25-5ep-2003 16:21:00.000 CDT  1,318.39 338 314 250 415 445 438 69,56 35113 26689
25-5ep-2003 16:22:00.000 COT  1316.67 as7 300 264 413 455 4.39 60 55 35113 266.89
25-5ep-2003 16:23:00.000 CDT  1.317.04 335 3.04 264 412 459 443 50.54 351.13 266.59
25-Sep-2003 16:24:00.000 COT 1,317.4¢ 3.34 299 257 4.17 4.57 4,43 69.52 351,13 266.89
25-Sep-2003 16:25:00.000 COT 1,317.93 3.33 294 2.55 4.19 4.59 434 69.51 35113 266.9
25-8ep-2003 16:26:00.000 CDT 1,318.11 33 293 2.57 4.18 4.53 4.32 69.5 351.12 266.9
25-Sep-2003 16:27:00.000 CDT 1,318.01 3.18 299 2.6 417 4.58 4.3 £9.48 351.12 266.9
25-Sep-2003 16:28:00.000CDT  1,317.91 347 301 262 417 452 432 69.47 35113 2669
25-Sep-2003 16:29:00.000 CDT 1,317.81 3.28 3 2.58 4.16 4.43 4,32 68.46 351.13 266.91
25-Sep-2003 16:30:00.000 CDT  1,317.58 335 3 247 415 445 424 69.44 351.13 28681
25-8ep-2003 18:31:00.000 COT  1.317.24 542 292 243 413 444 42¢ 69.43 35113 265,91
25-Sep-2003 16:32:00.000 CBT 1,.316.88 3.4 2.88 2.49 4.11 4.45 4.4 69.41 35113 266.91
25-Sep-2003 16:33:00.000 CDT 1,316.55 3.37 2.89 2.88 4.14 4.47 4.4 59.4 351.13 266.92
25-Sep-2003 16:34:00.000 COT 1,315.20 334 29 258 4.14 4.44 4.34 89.38 351.13 266.92
25-Sep-2003 16:35:00.000 COT 1,315.85 337 297 2.54 413 4.41 4.29 68.37 35113 26692
25-Sep-2003 16:36:00.000 COT  1.315.51 346 3,04 255 419 445 431 §0.39 35113 266.52
25-Sep-2003 16:37:00,000 COT 1,315.16 346 3.04 2.63 4.25 4.44 4.3 69.44 351.13 266.93
25-Sep-2003 16:38:00.000 COT  1.314.31 343 304 267 425 433 415 69.49 35113 26693
25-5ep-2003 16:39:00.000 CDT 131447 341 304 26 417 43 413 59.54 35113 266.93
25-5ep-2003 16:40:00.000 DT 1314.12 34 305 253 409 436 424 59.51 35113 266.93
25-Sep-2003 16:41:00.000 CDT 1,315.04 3.35 3.05 255 4,15 4.42 4.36 68.4 351.12 266.94
25-Sep-2003 16:42:00.000 CDT 1,317.23 333 3.05 261 4,28 4.47 4.37 69.36 351.13 268.94
25-Sep-2003 16:43:00.000 COT 1,315.48 3.38 3.058 261 4.26 4.45 4.33 69.38 351.13 266.94
25.Sep-2003 16:44:00.000 COT 1,312.86 3.43 3.09 262 415 4.39 4,32 69.41 351.13 266.94
25-5ep-2003 16:45:00.000 COT 1,313.26 34 3.05 255 4.11 4.38 4.25 69.44 351.13 266.95
25-86p-2003 16:46:00.000 CDT  1.315.65 344 3.01 251 413 437 426 89.46 35113 266.95
25-5ep-2003 16:47:00.000 CDT 1,314.04 348 3.05 253 4.15 4.37 443 69.49 35113 266.95
25-Sep-2003 16:48:00.000 CDT 1,314.44 344 3.03 25 4,15 441 4.52 68.52 351.13 266.95
25-5ep-2003 16:46:00.000 COT  1.314.83 344 297 248 413 444 446 89,54 35113 266.96
25-Sep-2003 16:50:00.00C CDT 1,315.23 345 29 2.54 4.1 4.47 4.31 69.57 351.13 266.96
25-Sep-2003 16:51:00.000 COT  1,315.62 3.46 288 261 213 45 a24 69.59 351.13 266.96
25-86p-2003 16:52:00.000 COT  1316.01 343 292 258 a.15 448 433 69.62 35113 266,95
25-Sep-2003 16:53:00.000 CDT 1,316.41 3.48 2.95 25 4.11 4.41 44 £69.64 351.14 266.97
25-Sep-2003 16:54:00.000 CDT 1,316.80 3.5 299 242 4,14 4.41 4.36 68.67 351.14 286,97
25-Sep-2003 16:55:00.000 COT 1,317.20 3.46 3.02 2.48 417 4.42 4.39 69.67 351.14 266,87
25 Sep-2003 16:56:00.000 COT  1,317.59 347 302 255 413 442 437 69.65 351.14 266.67
25-8ep-2003 16£:57:00,000 COT 1,317.98 3.44 2.98 2.57 4.14 448 4.36 69.63 351.14 266.97
25-86p-2003 16:58:00.000 CDT  1,317.39 342 204 253 4.16 441 431 69.61 35114 266.98
25-Sep-2003 16:59:00.000 CDT 1,316.81 3.486 2.88 2.5 4.12 4.36 4.22 £9.58 331.14 266.98
25-Sep-2003 17:00:00.000 CDT 1,315.78 3.48 2.9 253 4.08 4.38 43 69.56 351.14 266.98
25-Sep-2003 17:01:00.000 CDT 1,317.20 346 294 257 4.07 446 442 69.54 351.14 286.98
25-Sep-2003 17:02:00.000 CDT 1,318.83 339 299 286 4,18 4.5 442 68.52 351.14 266.99
25-Sep-2003 17-03:00.000 DT 1,315.93 3.36 305 268 43 4.48 434 89,52 351,14 266,99
25-Sep-2003 17:04;00,000 COT 1,312.78 3.48 3.05 2.71 4.21 4.51 4.31 69.53 351.14 266,99

25-Sep-2003 17:05:00.000 CDT 1,313.81 3.47 3.04 2.66 4.05 4.33 4.22 69.55 351.14 266.99



220u57-224:  D2AL4G-200AT 22AI-49-200AZ 22AI-49-20081; 22Al-49-20082 22A1-49-200C1: CUS-118: (CU:U2) CUS-126: (CUU2)
- : . U2
(CUUZ)GEN2 (CU:U2)FURN (CUUZ)FURN (CUIU2)FURN  (CU:U2)FURN  (CU:U2) FURN 22A1-49-200C2. 22TOTPF {CUUZ} “eogzonin.oa°  Fos7001B- 28

TimeTag TOTAL GROSS OXYGEN-Af  OXYGEN-A2  OXYGEN-B1  OXYGEN-BZ  OXYGEN-C1 éf(lf{ég\lﬂé';“(') TOTALRoch ABSORBSLUR ABS SLUR FEED
(MW} (%) %) (%) %) ) o FEED F(GPM)  FLOW (GPM)

25-8p-2003 17:06:00.000 CDT  1314.84 3.45 3.04 26 402 428 423 6557 351,14 267

25-5ep-2003 17:07:00.000 CDT  1.315.87 349 3.04 255 407 447 437 69,59 351,14 267

25-Sep-2003 17:08:00.000 CDT 1,315.89 3.53 3.01 249 4.1 4.52 448 69.6 35114 267

25-Sep-2003 17:02:00.000 CDT 1,317.27 352 295 2.44 4.1 448 4.44 6§9.52 351.14 267

25-Sep-2003 17:10:00.000 COT  1,516.98 3.46 292 24 a1 44 433 5938 35114 267.01
25-Sep-200317:11:00000 CDT  1,316.70 3.46 286 237 41 442 43 69.18 35114 267.01
25-Sep-2003 17:12.00.000 CDT  1.316.42 351 273 243 219 443 429 £9.01 35144 257.01
25-56p-2003 17:13:00.000 CDT  1,316.32 361 273 249 423 445 434 68.9 35114 267.01
25.-8ep-2003 17:14:00.000 COT 1,316.39 3.85 275 2.58 4.24 4.52 4.44 6886 351.14 267.02
25-Sep-2003 17:15:00.000 COT 1,316.46 3.59 267 282 427 4.51 4.46 6882 351.14 267.02
25-Sep-2003 17:16:00.000 CDT 1,316.53 3.53 2.67 2.65 4.29 4.47 445 63.78 351.14 267.02
25-5ep-2003 17-17:00.000 DT 1.312.78 3.54 274 2.75 435 445 436 69.27 35114 267.02
25-Sep-2003 17:18:00.000 CDT  1,310.47 362 281 272 436 452 434 69.72 351,14 267.03
25-Sep-2003 17:18:00.000 CDT 1,313.43 3.7 2.88 271 4.37 459 4.41 §9.62 351.14 267.03
25-8p-2003 17:20:00.060 COT  1,313.45 375 255 283 433 452 441 59.52 351.14 267.03
25-Sep-2003 17:21:00.000 COT 1,313.81 3.67 2.81 2.87 435 4.52 4.49 69.41 351.14 2587.03
25-Sep-2003 17:22:00.000 CDT 1,317.47 3.58 279 276 4.33 4.5 4,53 69.44 35114 2687.04
25.5ep-2003 17:23:00.000 CDT  1.317.28 3.59 28 263 4525 453 444 69.56 351.14 267.04
25-Sep-2003 17:24:00.000 CDT 1,313.27 369 277 258 4,27 457 445 69.74 351.14 267.04
26-5ep-2003 17:25:00.000 COT  1,313.58 376 274 262 429 45 448 69.59 351,14 267.04
25-5ep-2003 17:26:00.000CDT  1,318.53 37 277 261 422 443 444 89.15 351.14 267.05
25-Sep-2003 17:27:00.000 CDT 1,312.11 3.68 2.74 26 417 4.39 4.38 68.03 351.14 26705
25-8ep-2003 17:26:00.000 CDT 131543 354 275 268 425 439 432 69.22 35114 267.05
25-8ep-2003 17:29:00.000 CDT 1,311.74 3.63 z28 275 4,38 4.51 4.38 69.41 351.14 267.05
25-S6p-2003 17-30:00.000 COT  1,310.87 362 282 278 444 41 44 59.53 35114 26705
25-Sep-2003 17:31:00.000 CDT 1,312.78 3.59 2.85 272 4.35 4.58 454 89.57 351.14 267.08
25-Sep-2003 17:32.00.000 CDT  1.314.72 36 288 272 433 457 459 69.5 35114 267,06
25-5ep-2003 17:33:00.000 CDT  1,316.65 362 284 271 434 458 447 69.64 351,14 267.06
25-Sep-2003 17:34:00.000 CDT  1,315.37 364 25 255 427 451 a3 696 351,14 267.06
25-Sep-2003 17:35:00.000 CDT 1,310.88 3.6 2.78 2.58 4.27 4.49 4.25 69.49 351.14 267.07
25-86p-2003 17:36:00.000 COT  1,310.71 358 277 254 426 448 412 69.25 351,44 267.07
25-Sep-2003 17:37:00.000 CDT 1,314.86 3.58 271 2.48 4.2 4.4 42 68.96 35114 267.07
25-Sep-2003 17:38:00.000 COT 1,319.00 353 269 2.48 414 441 4.37 68.94 351.14 267.07
25 Sep-2003 17:39:00.000 CDT  1.318.75 357 278 258 a2 452 433 69.24 35114 267.08
25-5ep-2003 17:40:00.000 COT  1,314.08 369 284 267 429 456 43 §9.36 351,14 267.08
25-Sep-2003 17:41:00.000 COT  1,312.16 376 289 264 423 453 434 693 35114 267.08
25-5ep-2003 17:42:00.000 CDT 1,312.84 3.73 2.94 267 4.23 4.54 429 63.24 351.14 287.08
25-Sep-2003 17:43:00.000 CDT  1.313.72 368 294 27 432 449 422 69.28 35114 267.08
25-Sep-2003 17:44:00,000 CDT  1,314.50 3.69 287 265 436 444 429 69.42 351.14 267.09
25-5ep-2003 17:45:00.000 COT  1,315.28 37 23 26 a1 451 23 69.25 351,14 267.09
25-5ep-2003 17:46:00.000 CDT 131388 371 5.01 262 446 45t 426 69.24 35114 267.09
25-Sep-2003 17:47:00.000 COT 131061 372 2,96 272 444 451 434 69.20 35114 267.1

25-8ep-2003 17:48:00.000 CDT 1,310.47 3.76 2.83 271 4.4 462 4.44 68,92 351.14 267.1

25-Sep-2003 17:49:00.000 CDT  1.313.56 3.76 281 268 442 458 442 69.07 35114 267.4
25-Sep-2003 17:50:00.000 COT 1,314.67 3.69 287 2.68 4.44 4.57 4,35 89.43 351.14 2671
25-Sep-2003 17:51:00.000 CDT 1,313.81 3.73 3.01 263 4.42 4.61 4,37 89.48 351.14 267.11
25-Sep-2003 17:52:00.000 CDT 1,312.85 3.77 298 2868 4.41 4.59 435 68.2 351.14 267.11
25-5ep-2003 17:55:00.000 CDT  1,312.08 367 285 267 438 458 427 65.95 351.14 267.11
25-Sep-2003 17:54:00.000 CDT  1,312.74 358 284 265 434 4g1 442 69.05 351,14 267.4%
25-Sep-2003 17:55:00.000 COT 1,314.92 3.62 2.84 267 4.36 4.5¢ 4.39 89.16 351.14 267.12
25-8ep-2003 17:86:00.000 CCT 1531430 38 284 273 437 457 £33 6951 35114 267.12
25-8ep-2003 17:57:00.000 CDT  1.310.89 369 2,88 278 443 451 449 69.8 35114 26712

25-Sep-2003 17:58:00.000 COT 1,300.73 3.84 2.81 2.88 4.44 4.6 4.54 69.79 35115 267.12



TimeTag

26-Sep-2003 09:16:00.000 COT
26-Sep-2003 09:17.00.000 CDT
26-Sep-2003 09:18:00.000 CDT
26-Sep-2003 02:19:00.000 CDT
26-Sep-2003 09:20:00.000 CDT
26-Sep-2003 09:21:00.000 CDT
26-Sep-2003 09:22:00.000 CDT
26-Sep-2003 0$:23:00.000 CDT
26-Sep-2003 09:24:00.000 COT
26-Sep-2003 09:25:06.000 CDT
26-Sep-2003 09:26:00.000 CDT
26-Sep-2003 09;27:00.000 CCT
26-5ep-2003 09:28:00.000 CDT
26-Sep-2003 09:28:00.000 CDT
26-5ep-2003 09:30:00.00C CDT
26-5ep-2003 05:31:00.000 CDT
26-Sep-2003 0%:32:00.000 CDT
26-Sep-2003 09:33:00.000 COT
26-Sep-2003 09:34:00.000 CBT
26-Sep-2003 09:35:00.000 CDT
26-Sep-2003 09:36:00.000 CDT
26-Sep-2003 09:37:00.000 CDT
26-Sep-2003 09:38:00,000 CDT
26-Sep-2003 09:39:00.000 CDT
26-Sep-2003 05:40:00.000 CDT
26-Sep-2003 09:41:00.000 COT
26-Sep-2003 09:42:00.000 COT
26-Sep-2003 09:43:00.000 COT
26-Sep-2003 09:44:00.000 CDT
26-Sep-2003 09:45:00.000 CDT
26-Sep-2003 09:46:00.000 CDT
26-Sep-2003 09:47:00.00C0 CDT
26-Sep-2003 09:48:00.000 CDT
26-Sep-2003 09:49:00.000 CDT
26-Sep-2003 09:50:00.000 COT
26-Sep-2003 09:51:00.000 CDT
26-Sep-2003 09:52:00.000 CDT
26-Sep-2003 09:53:00.000 CDT
26-Sep-2003 09:54,00.000 CDT
26-Sep-2003 09:55:00,000 CDT
26-Sep-2003 09:56:00.000 CDT
26-Sep-2003 09:57:00.000 COT
26-5ep-2003 09:58:00.000 COT
26-Sep-2003 09:59:00.000 CDT
26-5ep-2003 10:00:00.000 COT
26-5ep-2003 10:01:00.000 CDT
26-Sep-2003 10:02:00.000 CDT
26-5ep-2003 10:03:00.000 CDT
26-Sep-2003 10:04:00.000 COT
26-Sep-2003 10:05:00.000 COT
26-Sep-2003 10:06:00,000 CDT

22J1-57-224: (CU:U2)
GEN 2 TOTAL
GROSS (MW)

1,313.94
1,313.49
1,316.96
1,317.44
1,314.93
1,312.42
1,309.21
1,310.38
1.313.84
1,317.29
1,318.27
1,316.76
1,315.26
1.313.76
1,314.12
1,316.35
1.316.98
1,316.01
1.315.04
1,314.90
1,315.60
1,315.45
1,314.48
1,313.50
1.313.11
1,313.29
1,313.47
1,313.65
1,313.83
1,314.01
1,312.47
1,314.76
1,317.36
1,314.74
1,316.32
1,316.68
1,311.62
1.311.05
1,314.97
1,318.89
1,319.16
1.315.79
1.312.41
1,312.95
1,317.40
1,321.85
1,323.38
1,320.08
1.314.88
1.313.72
1,316.62

22A1--20-200A1:
{CU:U2) FURN
OXYGEN -A1
(%)

35
3.43
341
3.44
3.48
3.46
3.38
3.36
3.39
3.31

33
3.42
3.41
3.32
3.33
342
3.46
344
3.42
3.41
3.42
3.38
3.37
342
345
343
3.37
3.35
3.37
3.38

34
3.37
3.29
3.26
3.28

33
3.28
3.26
3.28

3.3
3.33
3.35
3.32
3.23

3.2
3.24
3.28
3.38
3.4
3.38
3.35

22A149-200A2: 22A1—49-20081:

(CU:U2) FURN
OXYGEN -A2
(%)

(CU:U2) FURN
OXYGEN -B1
(%)

277
2.79
272
276
2.86
283
29
2.9
277
2,64
25
274
293
277
2.83
28
2.7
2.68
2.58
249
2.53
282
272
2.57
231
2.47
2.56
2.48
245
249
2.53
2.56
2.52
244
2.46
2.47
2.4¢9
25
2.52
254
2.55
257
253
249
25
2.56
2.62
2.64
263
259
2.55

22A1—49-200B2:  22A]--48-200C1:

{CU:U2) FURN
OXYGEN -B2
(%)

4.05
4
397
408
4.05
3.95
395
3.94
2.94
2.94
389
3.89
402
412
412
405
2.98
597
397
404
4.06
395
392
39
3.36
388
39
3.96
3.91
387
392
3.91
3.38
3.81
38
382
388
39
3.87
2.85
3.84
3.88
3.88
3.87
3.84
3.81
2.85
39
389
3.78
3.73

(CU:U2) FURN
OXYGEN -C1
(%)

4.16
4.13
4.11
415
4.18
415
413
4.1
407
409
416
421
422
4.24
429
4.26
418
419
4.2
4.2
421
421
42
417
416
4.18
42
a2
4,18
412
417
414
41
411
411
411

4.13
4.16
4.13
4.13
417
4.16
4.08
4.02
3.98
4.04
4.08
3.99
3.86
3.97

22AI—49-200C2:
{CU:U2) FURN
OXYGEN -C2 ()

3.97
3.85
3.59
385
3.86
3.92
3.94
4.14
4.21
4.06
3.95
383
3.98
4.05
4.49
418
4.06
3.99
4.02
403
408
41
4.04
41
416
407
406
411
416
416
4.1
405
4
505
4,11
3.95
3.04
4,08
404
3.96
4.61
403
3.95
3.88
3.85
3.89
3.94
3.54
3.9
3.89
3.78

22TOTFF:
cuuz)

TOTAL FUEL 2A ABSORB

FLOW ()

70.32
70.2
70.09
62.97
70.02
70.23
70,44
70.56
T0.59
70.62
70.52
70.29
70.05
69,96
70,02
70.07
70.13
70.18
70.24
70.29
70.35
70.4
70.46
70.08
69.75
69.88
70.02
70.16
703
70.44
70.41
70.23
70.41
70.5
70.14
£9.91
69.83
69.64
69.79
70.37
70.52
70.26
£9.99
69,73
69.46
69.42
69,61
62.79
69.76
£9.52
69.27

CUS-118:
cuuz)
F287001A -

CUS-126:
(CU:U2)
F287001B -
2B ABS

SLUR FEED SLURFEED

F (GPM)

351.29
351.20
351.28
351.29
351.29
361.29
351.29
351.29
351.29
351.29
351.29
351.28
351.29
351.29
351.29
351.29
351.29
351.29
351.29
351.2¢
351.29
351.29
351.29
351.29
361.29
351.29
351.29
351.20
351.29
351.29
351.29
351.29
351.29
351.29
351.29
3513
351.3
351.3
351.3
351.3
3513
3513
3513
351.3
351.3
351.3
3513
351.3
351.3
3513
351.3

FLOW (GPM)

269.35
268.35
268.35
269.35
269.35
269.36
269.36
269.36
269.36
268.37
268.37
2609.37
269.37
269.38
269.38
269.38
266.38
269.39
269.39
269.39
269.39
269.4
269.4
269.4
269.4
269.41
269.41
269.41
269.41
269.42
269.42
268.42
269.42
269.43
269.43
269.43
269.43
269.43
268.44
269.44
269.44
269.44
269,45
260.45
269.45
268.45
268.46
269.45
269.46
269.46
269.47



TimeTag

26-Sep-2003 10:07:00.000 COT
26-Sep-2003 10:08:00.000 COT
26-Sep-2003 10:09:00.000 CDT
26-Sep-2003 10:10:00.000 CDT
26-Sep-2003 10:11:00.000 COT
26-Sep-2003 10:12:00.000 COT
26-Sep-2C03 10:13:00.000 CDT
26-Sep-2003 10:14:00.000 CDT
26-Sep-2003 10:15:00.000 CDT
26-Sep-2003 10:16:00.000 CDT
26-Sep-2003 10:17:00.000 COT
26-5ep-2003 10:18:00.000 CDT
26-Sep-2003 10:18:00.000 COT
26-Sep-2003 10:20:00.000 CDT
28-Sep-2003 10:21:00,000 CDT
26-Sep-2003 10:22:00.000 CDT
26-Sep-2003 10:23:00.000 COT
26-Sep-2003 10:24:00.000 CDT
26-Sep-2003 10:25:00.000 CDT
26-Sep-2003 10:26:00.000 CDT
26-Sep<2003 10:27:00.000 CDT
26-Sep-2003 10:28:00.000 CDT
26-Sep-2003 10:29:00.000 CDT
26-Sep-2003 10:30:00.000 CDT
26-Sep-2003 10:31:00.000 CDT
26-Sep-2003 10:32:00.000 CDT
26-Sep-2003 10:33:00.000 CDT
26-Sep-2003 10:34:00.000 COT
26-Sep-2003 10:35:00.000 COT
26-Sep-2003 10:36:00.000 COT
26-Sep-2003 10:37:00.00¢ COT
26-Sep-2003 10:38:00.000 CDT
26-Sep-2003 10:38:00.000 CDT
26-Sep-2003 10:40:00.000 COT
26-Sep-2003 10:41:00.000 COT
26-Sep-2003 10:42:00.00C COT
26-8ep-2003 10:43:00.000 CDT
26-Sep-2003 10:44:00.000 COT
26-Sep-2003 10:45:00.000 CDT
26-Sep-2003 10:46:00.000 CDT
26-Sep-2003 10:47:00.000 COT
26-Sep-2003 10:48:00.00¢ CDT
26-Sep-2003 10:49:00.000 CDT
26-Sep-2003 10:50:00.000 COT
26-Sep-2003 10:51:00.000 CDT
26-Sep-2003 10:52:00.000 CDT
26-Sep-2003 10:53:00.000 CDT
26-Sep-2003 10:54:00.000 CDT
26-Sep-2003 10:55:00.000 CDT
26-Sep-2003 10:56:00.000 CDT
26-Sep-2003 10:57:00.000 CDT

22 Ji-57-224; {CU:U2)
GEN 2 TOTAL
GROSS (MW)

1,319.52
1,319.37
1,316.16
1,312.96
1,313.20
1,316.88
1,315.35
1,308.61
1,308.24
1,314.25
1,316.96
1316.38
1315.79
1,315.20
1,314.62
1,314.03
1,313.70
131362
131368
1,313.86
1,314.04
1,314.22
1,314.40
131458
1,314.76
1,314.94
1,315.12
1,315.30
1,316.45
1,318.56
1,318.08
1,314.94
1,313.95
1,315.08
1316.22
1,314.25
1,308.17
1,307.68
1,315.03
1,317.24
1,300.03
1,307.57
1,312.85
1,315.14
1,314.42
1313.71
1,313.00
1,312.29
1,312.88
1,314.78
131199

DOAI49-200A1; 22AI—49-200A2: 22A1-48-200B1: 22A1-49-20082: 22A1-49-200C1: 22A1_49-20002:

(CU:U2)FURN  {CU:U2)FURN  (CU:U2) FURN
OXYGEN -Al OXYGEN -AZ OXYGEN -B1
(%) (%) (%)
3.34 3.1¢ 255
342 3.21 25
3.5 3.29 244
3.53 3.38 2.46
3.45 3.31 253
3.43 3.23 286
3.44 3.22 2.62
3.45 3.3 258
3.52 3.22 2.49
3.49 3.21 2.4
343 3.18 237
3.35 3.23 238
3.32 321 2.38
3.42 3.19 245
3.62 317 262
347 3.08 2.57
3.37 3.1 2.37
3.3¢ 3.17 235
3.33 3.18 238
3.29 3.14 2.36
3.35 3.12 238
341 3.1 2.34
342 3.08 2.28
3.36 3.07 238
3.3 3.08 243
3.35 3.08 235
3.39 3.05 2.28
3.34 3.09 2.32
3.29 3.1 237
3.24 3.08 2.38
3.29 3.08 241
3.37 3.09 24
3.32 3.09 2.41
332 31 244
3.36 31 241
3.34 311 24
3.39 3.15 2.47
3.39 3.23 2.38
33 3.14 2.25
3.27 3.15 224
3.3 3.2 23
3.3 3.04 2.42
3.23 2.9 248
3.23 2.98 241
3.23 3.12 2.25
3.25 3.12 2.1
3.28 3.15 218
3.29 3.19 2.35
3.28 3.16 235
3.26 3.18 2.38
3.37 3.29 245

(CU:U2) FURN
CXYGEN -82
(%)

3.82
3.83
3.74
3.74
3.83
3.79
|
3.71
3,72
372
3.72
3.72
3.8
3.84
3.85
3.86
3.85
3.85
373
3.73
3.78
375
3.73
3.79
3.82
3.75
3.66
3.56
3.59
3.63
3.61
36
3.73
3.79
3.68
347
3.47
3.63
3.62
3.62
3.74
38
3.79
3.74
37
372

(CU:U2) FURN
OXYGEN -G
(%)

3.88
3.82
39
3,96
3.89
38
3.83
3.9
3.82
3.73
3.8
3.87
3.94
3.96
3.86
3.79
3.81
3.79
3.78
385
381
378
3.88
3.84
3.75
3.72
3.7
3.67
3.68
3.78
3.78
3.8
3.86
3.79
3m
3.63
3.67
3.68
3.68
3.76
3.83
3.84
3.72
3.61
3.65
385
3.75
3.56
3.56
3.56
3.56

(CU:U2) FURN
OXYGEN -C2 ()

3.68
3.69
382
3.86
38
374
3.7
3.69
3.76
377
3.77
3.87
3.89
3.85
3.8
375
3.68
3.65
3.68

22TOTFF:
cu:uz)

TOTAL FUEL 2A ABSORB

FLOW ()

69.14
69.13
69.12
69.11
69.08
69.28
69.72
69.72
68.27
69.1
69.2
69.3
69.41
69.51
69.62
69.41
£9.19
69.26
69.34
69.42
69.76
70.03
69.93
69.84
69.74
69.65
69.61
69.62
£69.64
69.66
€9.68
69.7
69.72
69,65
69.5
69.71
69.83
62.51
69.68
70.34
70.48
70.05
68.65
69.55
69.76
69.66
89.5
69.61
69.78
70.03
70.27

CUS-118:
(CU:U2)
F287001A -

CUS-128:
(CU:U2)
F2870018 -
2B ABS

SLUR FEED SLUR FEED

F (GPM)

351.3
351.3
351.3
3513
3513
351.3
351.3
3513
351.3
351.3
3513
351.3
3513
351.3
351.3
3513
3513
3513
351.3
351.3
351.3
3513
351.3
351.3
351.3
351.3
351.3
3513
3561.3
3513
3513
351.3
351.3
351.3
3513
3513
351.3
351.3
3513
3513
3513
3513
361.3
3513
3513
351.3
351.3
351.3
351.3
3513
351.31

FLOW (GPM)

269.47
269.47
269.47
269.48
269.48
269.48
269.48
269.49
26949
269.49
269.49
269.5
269.5
269.5
269.5
269.51
269.51
269.51
269.51
269.51
269.52
268.52
268.52
269.52
268.53
269.53
266.53
269.53
269.54
269.54
269.54
269.54
268.55
269.95
269.55
268.55
269.56
266.56
266.56
269.56
269.57
269.57
269.57
268.57
269.58
269.58
269,58
269.58
269.59
266.59
269.59



CUS118:  CUS-126:
. (CUU 22A149-200A1: 22A149-200A2: 22A1—49-200B1; 22AI49-200B2 22Al-49-200C1- | 2TOTFR (CUU2) (CUU2)
2287224 (CUU2) " cimy FURN. (CULUZ) FURN (CUU2)FURN  (CUU2)FURN  (CU:U2) FURN 22—49200C20 Ty i eos7001A-  F2870013 -

TimeTag s ?Jﬁ; OXYGEN-A1  OXYGEN-AZ ~OXYGEN-B1 OXYGEN-B2  OXYGEN-Cf é%g?;gg% TOTAL FUEL 2A ABSORS 2B ABS
%) %) (%) (%) (%) FLOW( SLURFEED SLUR FEED
F(GPM) FLOW (GPM)

26-8ep-2003 10:58:00.000 DT 1,310.07 3.44 328 242 363 375 3.64 70.26 351.31 269,59
26-Sep-2003 10:59:00.000CDT 131370 538 318 236 3.62 378 3.66 70 351,31 269.6
26-8ep-2003 1100.00000CDT  1.317.34 333 312 238 541 357 3,54 69.94 351.31 2696
26-Sep-2003 11:01:00.000CDT  1.316.60 334 311 236 331 354 3.44 70.09 35137 2606
26.5ep-2003 11:0200.000 CDT 131150 3.41 3.1 229 338 362 353 70.23 35131 2606
26-36p-2003 11:03:00.000 CDT  1.309.72 3.4 3.09 23 349 371 362 70.21 35131 2695
26:5ep-2003 110400000 CDT  1.311.26 33 3.01 225 359 368 356 70.02 3|13 26061
26-9ep-2003 11:0500000 CDT  1.312.80 3.27 297 213 3.64 359 353 69.92 131 26061
26.5ep-200311:05:00.000 CDT  1.314.33 332 3.02 22 355 351 355 69.89 35131 260,61
26.9ep-2003 11:07:00000 CDT  1.314.43 336 3.06 235 353 3.52 3.48 69.87 35131 269.61
26-56p-2003 11:08:00000CDT  1.313.00 34 a1 238 5.64 358 3.47 50.85 35131 260,62
26.56p-2003 11:09.00.000 CDT 131175 3.42 311 228 37 361 3.45 69.82 3131 260.62
26-8ep-2003 11:10:00.000 CDT  1,310.41 3.45 3.04 218 369 377 3.54 69.5 35131 26062
26-Sep-2003 11:11:00.000 COT  1.311.89 3.44 298 213 366 376 3.50 69.77 35131 269.62
26-5ep-2003 11:1200000 CDT  1.316.19 34 3.08 211 363 365 353 69.75 351.31 269.63
26.5ep-2003 11:13:00.000 CDT  1.315.42 343 3.1 212 362 369 3.4 69.94 351,31 260.63
26-5ep-200311:14:00.000COT  1.309.60 3.42 3 217 365 374 35 70.35 35131 26063
26-86p-2003 11:15:00000 COT  1.308.31 3.3 3.04 222 368 871 352 70.33 /131 26063
26-Sep-2003 11:16:00000CDT 131,66 339 315 213 366 362 3.48 60.87 35131 260.64

26-5ep-2003 11:17:00.000 CDT 1,314.81 332 3.15 213 3.59 3.57 3.51 ©68.75 351.31 268.64




TimeTag

26-5ep-2003 12:10:00.000 COT
26-Sep-2003 12:11:00.000 CDT
26-Sep-2003 12:12:00.000 CDT
26-3ep-2003 12:13:00.000 CDT
26-5ep-2003 12:14:00.000 COT
26-5ep-2003 12:15:00.000 CDOT
26-Sep-2003 12:16:00.000 CDT
26-Sep-2003 12:17:00.000 CDT
26-Sep-2003 12:18:00.000 CDT
26-5ep-2003 12:19:00.000 DT
26-Sep-2C03 12:20:00.000 CDT
28-5ep-2003 12:21:00.000 CDT
26-Sep-2003 12:22:00.000 COT
26-5ep-2003 12:23:00.000 CDT
26-3ep-2003 12:24:00.000 COT
26-Sep-2003 12:25:00.000 CDT
26-Sep-2003 12:26:00.000 COT
26-Sep-2003 12:27:00.000 COT
26-Sep-2003 12:28:00.000 CDT
26-Sep-2003 12:29:00.000 CDT
26-Sep-2003 12:30:00.000 CDT
26-Sep-2003 12:31:00.000 CDT
26-Sep-2003 12:32:00.000 COT
26-Sep-2003 12:33:00.000 CDT
25-5ep-2003 12:34:00.000 CDT
26-Sep-2003 12:35:00.000 CDT
26-Sep-2003 12:36:00.000 COT
26-8ep-2003 12:37:00.000 CDT
26-Sep-2003 12:38:00.000 CDT
26-Sep-2003 12:38:00.000 CDT
26-Sep-2003 12:40:00.000 COT
26-Sep-2003 12:41:00.000 CDT
26-3ep-2C03 12:42:00.000 CDT
26-8ep-2003 12:43:00,000 CDT
26-Sep-2003 12:44:00.000 COT
26-8ep-2003 12:45:00.000 CDT
26-Sep-2003 12:46:00.000 CDT
26-Sep-2003 12:47:00,000 CDT
26-8ep-2003 12:48:00.000 CDT
26-3ep-2003 12:49:00.000 CDT
26-8ep-2003 12:50:00.000 CDT
26-Sep-2003 12:51:00.000 CDT
26-8ep-2003 12:52:00.000 CDT
26-5ep-2003 12:53:00.000 CDT
26-Sep-2003 12:54:00.000 CDT
26-Sep-2003 12:55:00.000 COT
26-Sep-2003 12:56:00.000 CDT
26-Sep-2003 12:57:00.000 COT
26-Sep-2003 12:55:00.000 COT
26-5ep-2003 12:59:00.000 CDT
26-Sep-2003 13:00;00.000 CDT

22J1-57-224: (CUU2) 22A1—49-200A1: 22A)--49-200A2; 22A1-49-200B1: 22AI-49-200B2: 22Al-49-200C1;

GEN 2 TOTAL
GROSS (MW)

1,318.55
1.318.99
1,318.42
1,319.86
1,320,30
1,319.35
1,317.00
1,314.66
1,374.87
1,317.63
1.317.93
1,315.78
1,313.62
1,311.47
1,311.57
1,313.63
1,310.81
1,308.61
1,312.81
1,317.01
1,316.10
1,310.07
1,309.39
1,314.04
1,316.15
1,315.69
1,315.24
1,314.78
1,314.33
1,313.88
1,313.42
1,312.97
1,312.51
1,312.06
1,312.06
1,312.53
1,312.99
1.313.18
1,313.13
1,313.06
1,313.00
1,312.94
1,312.87
1,313.28
1,314.16
1,315.03
1,315.81
1,316.79
1,317.66
1315.84
1,311.32

(CU:U2) FURN
OXYGEN -A1
(%)

3.47
3.49
3.59
3.59
36
3.61
3.57
3.59
3.57
3.61
3.66
3.62
3.57
3.57
3.1
3.61
3.58
3.56

{CU:U2) FURN
OXYGEN -Az
(%)

{CU:U2) FURN
OXYGEN -B1
{%)

2.38
242
2,46
242
2,45
2.52
2.51
25
2.49
247
2.55
2.6
2.56
2.55
2.55
248
243
2.39
225
2.32
244
2.41
2.38
2.34
2.36
242
2.45
244
241
234
2.36
2.48
245
2.33
2.38
243
247
24
234
235
232
238
243
242
237
2.27
2.27
2.47
285
26
2.51

(CU:UZ) FURN
OXYGEN B2
{%)

340
385
3.65
3.56
3.53
3.55
363
3.69

(CLI:U2) FURN
OXYGEN -C1
(%)

3.58
3.59
3.56
3.59
3.55
3.48
3.6
3.65
3.57
3.61
3.63
3.51
3.52
3.5¢
3.49
3.44
347
3.57
3.66
3.64
3.68
3.74
3.72
3.63
3.63
364
3.56
3.56
3.55
3.55
3.64
3.63
3.53
3.53
3.49
3.5
35
3.42
343
355
3.47
34
3.57
3.62
3.56
3.5
347
3.61
3.67
3.58
3.61

228148-20002:
(CU:U2) FURN

OXYGEN -C2 {) TOTAL FUEL 2A ABSCRB

3.46
3.51
3.51
3.51
3.5
3.43
3.46
3.52
3.52
3.46
3.36
3.37
341
348
3.53
343
3.42
3.46
3.32
3.32
3.46
351
347
345
347

22TOTFF:
(CU:U2)

FLOW ()

70.11
70.01
69.61
69.49
65.66
69.33
70
70.04
62.85
69.86
69.86
69.97
70.08
69.96
£9.62
69.66
701
70.21
69.98
69.75
69.62
69.59
69.3
69.21
69.55
69.88
70.01
69.91
69.82
69.73
€9.64
68.55
69.53
69.58
69.64
69.7
68.75
69.81
69.83
€9.83
692.82
£9.81
69,94
70.2
70.3
70,24
7018
7012
70.07
70.01
69.85

Cus-118:
(CU:U2)
F287001A -

CUS-12s;
(CUu2)
F287001B -
2B ABS

SLUR FEED SLUR FEED

F (GPM)

351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351,32
351.32
351,32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
351.32
2351.32
351.32
351.32
351.32
351.32
351.32

FLOW (GPM)

269.77
269.77
260.77
269.77
268.78
269.78
269.78
269.78
269.79
268.79
269.79
269.79
269.8
269.8
268.8
269.8
269.81
269.81
269.81
269.81
262.82
269.82
269.82
268.82
269.83
269.83
269.83
262.83
269.84
269.84
260.84
269.84
268.84
269.85
268.85
269.85
269.85
269.86
269.86
269.86
269.88
269.87
266.87
269.87
260.87
269.88
268.88
269.88
263.88
269.89
269.89



Cus-118: CuUs-126:
22A1—49-200A1: Z22A1-49-200AZ. 22A1-49-200B1: 22A|--49-200B2: 22A1-48-200C1: 2TOTFF: {Cu:Uz) (CL:u2)

22)\-57-224: (CU:U2) (CUU2) FURN  (CUUZFURN  (CUUZ)FURN  (CUIU2)FURN  (CUEUZ)FURN 2248200020 Ty o' kog7001A-  F2870018 -

TimeTag Pt} Gmy;  OXGENAT OXYGEN-A2 OXYGEN-BI OXVGEN B2  OXYGEN i Sraon G ) TOTAL FUEL 26 ABSORE 28 ABS
) (%) %) %) (%) FLOW( SLURFEED SLUR FEED
F(GPN) FLOW (GPM)

26-Sep-2003 13:01:00.000 CDT 1,312.01 3.68 317 249 3.79 3.6 3.81 £69.9 351.32 269.89
26-Sep-2003 13:02:00,000 CDT 1,317.83 3.72 313 2.58 3.73 3.55 3.57 52.84 351.32 269.89
26-Sep-2003 13:03:00.000 CDT 1,319.71 3.83 3.25 2.64 3.76 3.62 3.49 69.89 351.32 269.8
26-5ep-2003 13:04:00.000 CDT 1,317.36 3.89 3.36 265 3.78 362 351 70.34 351.32 2868.9
26-Sep-2003 13:05:00.000 COT 1,315.00 38 3.34 26 3.81 3.57 35 70.33 351.32 269.9
26-Sep-2003 13:06:00.000 COT 1,315.05 3.69 3.26 2.57 3.76 3.57 3.45 69.97 351.32 269.9
26-Sep-2003 13:07:00.000 CDT 1,317.50 3.74 3.2 249 37 a.57 3.54 65.81 351.32 269.91
26-Sep-2003 13:08:00.000 CDT 1,319.95 3.74 318 2.41 37 3.57 3.53 65.86 351.33 269.91
26-Sep-2003 13:09:00.000 CDT 1,319.13 372 32 2.48 3.69 3.65 3.54 £89.9 351.33 269.91
26-Sep-2003 13:10:00.000 CDT 1,315.04 3.76 3.23 253 3.69 37 3.59 59.94 351,33 269.81
26-Sep-2003 13:11:00.000 CDT 1,313.24 3.75 3.18 252 3.75 3.63 3.56 62.96 351.33 269.92
26-Sep-2003 13:12:00.000 CDT 1,313.73 3.73 3.18 25 3.79 3.66 3.53 £69.96 351.33 269.92
26-3ep-2003 13:13:00.000 CDT 1,314.22 3.76 3.15 2.41 375 3.68 351 £9.97 351.33 269.92
26-Sep-2003 13:14:00.000 CDT 1,314.71 3.78 3.16 233 3.72 3.69 348 69.97 351.33 269.92
26-Sep-2003 13:15:00.000 CDT 1,319.32 3.74 3.24 2.32 3.74 3.74 3.54 69.97 351.33 26%.92
26-Sep-2003 13:16:00.000 CDT 1,320.50 37 3.26 2.32 3.78 3.72 3.57 68.87 351.33 269.93
26-Sep-2003 13:17:00.000 CDT 1,316.58 37 3.22 232 3.72 3.61 36 69.87 351.33 269.93
26-Sep-2003 13:18:00.00C COT 1,316.02 3.77 3.18 2.38 37 3.57 3.52 69.97 351.33 269.93
26-5ep-2003 13:19:00.000 CDT 1.315.18 3.78 3.19 243 37 3.58 343 69.97 351.33 268.93
26-5ep-2003 13:20:00.000 COT 1,314.30 3382 3.26 2.38 a7 36 351 65.94 351.33 269.94
26-5ep-2003 13:21:00.000 COT 1,313.44 3.7% 3.28 243 3.7 3.57 348 69.88 351.33 269.94
26-3ep-2003 13:22:00.000 CDT 1,314.31 3.68 3.25 244 3.76 3.59 347 69.83 351.33 269.94
26-Sep-2003 13:23:00.000 COT 1,316.89 3.66 3.27 242 3.78 3.56 3.51 69.84 351.33 269.94
26-Sep-2003 13:24:00.000 CDT 1,317.77 3.84 3.31 243 37 35 3.48 69.93 351.33 265.95
26-Sep-2003 13:25:00.000 CDT 1,316.94 3.66 3.31 2.48 3.67 3.85 3.48 70.02 351.33 268.95
26-Sep-2003 13:26:00.000 COT 1,316.12 3.71 3.28 242 3.67 3.67 3.46 70.67 351.33 269,95
26-Sep-2003 13:27:00.000 CDT 1,315.30 3.72 3.2 238 3.68 3.66 3.45 70.09 351.33 269.95
26-Sep-2003 13:28:00.000 CDT 1,318.48 3.68 3.2z 24 3.63 3.47 3.43 70.11 351.33 269,96
26-3ep-2003 13:28:00.000 CDT 1,320.37 3.7 3.31 2.4 3.63 3.47 3.47 7012 351.33 269.96
26-Sep-2003 13:30:00.000 CDT 1,317.03 37 3.36 249 3.67 3.56 3.5 70.35% 351.33 260.96
26-Sep-2003 13:31:00.000 CDT 1,313.68 3.68 3.36 2.46 3.7 3.55 3.48 70.42 351.33 269.98
26-Sep-2003 13:32:00.000 CBT 1,314.66 3.71 33 24 3.65 3.54 3.4¢9 70.13 351.33 269.97
26-Sep-2003 13:33:00.000 COT 1,319.95 37 3.25 242 3.83 3.53 3.5 69.83 351.33 269.87
26-Sep-2003 13:34:00.000 CDT 1,319.97 3.66 3.28 2.44 3.68 3.56 3.44 62.81 351.33 265.97
26-Sep-2003 13:35:00.000 CDT 1,314.73 3.67 3.32 246 3.72 3.64 3.44 70.07 351.33 269.97
26-Sep-2003 13:36:00.000 CDT 1,312.82 3.73 3.36 248 377 3.64 3.49 70.18 351.33 269.9%
26-Sep-2003 13:37:00.000 CDT 1.314.54 3.74 333 2.43 3.74 3.56 3.51 70.12 351.33 269.98
26-Sep-2003 13:38:00.000 CDT 1,316.18 3.68 3.29 24 3.85 3.48 3.42 70.06 351.33 269.98
26-Sep-2003 13:32:00.000 CDT 1,317.18 3.73 3.33 245 3.62 34 3.37 70 351.33 269.98
26-Sep-2003 13:40:00.000 CDT 1,317.62 375 3.31 246 3.63 345 3.35 £9.94 351.33 269.99
26-Sep-2003 13:41:00.000 CDT 1,318.04 3.66 3.24 242 3.65 3.54 3.32 69.88 351.33 269.99
26-Sep-2003 13:42:00.000 COT 1,318.47 3.62 3.2 2.38 3.67 3.55 3.34 69.82 351.33 269.89
26-5ep-2003 13:43:00.000 COT 1,318.90 3.98 3.21 2.39 3.68 3.48 342 62.77 351.33 269.99
26-5ep-2003 13:44:00.000 COT 1,318.32 3.59 3.23 2.48 374 349 3.49 68.75 351.33 270
26-Sep-2003 13:45:00,000 CDT 1,319.75 3.66 3.27 25 3.75 .55 3.49 869.77 351.33 270
26-5ep-2003 13:46:00,000 CDT 1,319.86 372 3.3 25 3.68 3.51 3.43 89.79 351.33 270
26-Sep-2003 13:47:00.000 CDT 1.319.64 3.79 3.35 2.51 3.68 3.85 345 69.81 351.33 270
26-Sep-2003 13:48:00.000 COT 1,319.32 3.78 3.3 2.55 3.78 3.66 3.53 69.83 351.33 Z270.01
26-Sep-2003 13:46:00.000 COT 1,318.89 3.71 324 257 3.8 3.58 3.55 59.85 351.33 270.01
26-Sep-2003 13:50:00.000 CDT 1,318.47 3.67 3.24 2.51 3.78 3.65 3.57 £9.88 351.33 270.01

26-3ep-2003 13:51:00.000 CDT 1,318.04 3.68 3.24 2.45 3.79 3.61 3.58 68.9 351.33 270.01




cus-11a: CuUs-126:
22A1-49-200A1. 22A1-49-200A2: 22A1--49-200B1: 22A1-49-200B2; 22A1—48-200C1: 22TOTFF: {CLhU2) (Cu:uz)

Tmstag 2 g;;-izibgciuz) (CUU2)FURN (CU:UZ)FURN  (CU:U2) FURN  (CU:UZ) FURN  (CU:U2) FURN ﬁj%ﬁfgﬁ (CUU2)  F287001A- F2870015 -
GROSS (MW) OXYGEN -A1 OXYGEN -A2Z OXYGEN -B1 OXYGEN -B2 OXYGEN -C1 OXYGEN -C2 {) TOTAL FUEL 2A ABSORB 2B ABS
(%) (%) (%) (%) (%) FLOW() SLURFEED SLUR FEED
F(GPM) FLOW (GPM)
26-Sep-2003 13:52:00.000 CDT 1,317.14 3.69 3.24 2.44 3.74 3.52 352 70 351.33 270.01
26-Sep-2003 13:53:00.000 CDT 1,315.75 373 3.26 247 3.69 3.47 345 70.12 35133 270.02
26-Sep-2003 13:54:00.000 COT 131436 376 33 247 3.65 35 3.44 70.18 351.33 270,02
26-8ep-2003 13:55:00.000 CDT 1,312.97 373 3.35 242 3.64 3.59 3.438 69.96 351.33 270.02
26-Sep-2003 13:56:00.000 COT 1,315.77 37 3.3 237 3.68 362 3.48 69.74 351.33 270.02
26-Sep-2003 13:57:00.000 COT 1,317.73 3.67 3.24 2.36 3.65 3.59 3.41 69.84 351,33 270.03
26-Sep-2003 13:58:00.000 CDT 1,314.65 3.64 3.24 239 365 3.568 3.4 70.28 351.33 270.03
26-Sep-2003 13:59:00.000 COT 1,311.57 3.58 3.24 242 3.69 3.56 3.48 70.36 351.33 270.03
26-Sep-2003 14:00:00.000 CDT 1,311.49 3.55 3.23 243 3.69 3.58 3.47 70.07 351.33 270.03
26-Sep-2003 14:01:00.000 CDT 1,314.43 3.6 3.23 242 3.68 3.54 3.39 69.79 351.33 270.04
26-Sep-2003 14:02:00.000 COT 1,317.37 363 319 2.42 3.68 3.53 3.35 69.768 351.33 270.04
26-5ep-2003 14:03:00.000 CDT 1,315.41 3.64 317 2.46 3.68 3.53 3.37 69.97 351.33 270.04
26-8ep-2003 14:04:00.000 COT 1,312.14 3.68 3.19 255 3.75 3.56 3.45 70.18 351.33 270.04
26-5ep-2003 14;05:00.000 CDT 1,312.45 3.75 3.22 2.58 3.79 3.61 3.53 70.23 351.33 270.05
26-Sep-2003 14:06:00.000 CDT 131277 3.82 3.23 256 3.74 3.5¢8 344 70.12 351.33 270.05
26-Sep-2003 14;07:00.000 CDT 1,313.08 3.77 3.22 248 3.74 3.57 3.41 70 351,33 270.05
26-8ep-2003 14:08:00.000 CDT 1,313.32 372 3.21 247 3.78 3.55 345 69.89 351.33 270.05
26-Sep-2003 14:08:00.000 CDT 1,313.71 3.77 3.25 247 3.75 3.61 3.42 70.03 351.33 270.06
26-Sep-2003 14:10:00.000 COT 1,314.08 38 3,34 2.49 3.73 36 3.43 70.42 351.33 270.06
26-3ep-2003 14:11:00.000 CDT 1,314.54 3.72 3.35 245 3.72 354 3.47 70.54 351.33 270.08
26-5ep-2003 14:12:00.000 COT 1,314.9¢ 3.69 33 237 3.7 3.54 3.44 70.38 351.33 270.08

26-3ep-2003 14:13:00.000 CDT 1,316.46 373 3.24 2.39 3.7 3.55 3.46 70.22 351.34 270.07




Cus-118: Cus-126:
22A1-49-200A1. 22AI—49-200A2; 22Al--49.200B1: 22A1-49-200B2: 22A1-49-200C1: 22TOTFF. (CuU2) (Cu:u2)

22l 57228 CUUD “"CUU2) FURN  (CUU2) FURN  (CUIUZ) FURN  (CUZUZ) FURN  (CU:UZ) FURN  22A140-20002 S iy cogoia-  F287001B -

TimeTag gi‘g ST OJQL OXYGEN-A1  OXYGEN-A2  OXYGEN-B1  OXYGEN-B2  OXYGEN -Cf éi%géﬂg“ TOTAL FUEL 2A ABSORB 2B ABS
(M) %) (%) %) %) (%) 20 Flow( SLURFEED SLURFEED
F(GPM) FLOW (GPM)

26-Sep-2003 15:00:00.000 CDT 1,310.35 378 3.26 2.586 3.75 s 334 70 351.34 270.18
26-Sep-2003 15:01:00.000 CDT 1,311.86 3.75 3.24 262 3.78 3.5 3.37 89.94 351.34 270,18
26-Sep-2003 15:02:00.000 CDT 130081 372 3.23 2.64 375 348 3.49 7024 351.34 270.18
26-Sep-2003 15:03:00.000 CDT 1,307.05 3.62 3.28 2.56 3.72 3.58 3.47 70,42 351.34 27019
26-Sep-2003 15:04:00.000 CDT 1,308.84 3.68 3.32 245 3.69 3.57 3.39 70.15 351.34 27019
26-Sep-2003 15:05:00.000 CDT 1,310.63 3.63 3.25 2.4 3.72 347 338 89,87 351.34 27019
26-5ep-2003 15:06:00.000 CDT 1.312.42 3.62 3.23 242 3.79 3.48 341 89.75 351.34 27018
26-Sep-2003 15:07:00.000 CBT 1,314.21 3.61 3.26 243 3.74 3.55 34 89.78 351.34 270.2
25-Sep-2003 15:08:00.000 CDT 1,314.44 3.64 3.25 245 3.67 3.56 342 69,81 351.34 270.2
25-8ep-2003 15:09:00.000 CDT 1,313.10 3.7 3.26 247 374 3.64 3.48 69.84 351.34 270.2
26-8ep-2003 15:190:00.000 CDT 1,311.76 3.7 3.3 25 3.78 3.89 3.47 69.87 351.34 270.2
26-8ep-2003 15:11:00.000 COT 1,311.58 3.66 3.3 2486 3,73 3.63 3.45 588 351.34 270.21
26-Sep-2003 15:12:00.000 COT 1,312.56 364 3.21 23 3.8 3.66 3.43 69.93 351.34 270.21
26-Sep-2003 15:13:00.000 COT 1313.54 364 3.41 227 3.85 363 3.44 69.96 35134 270.21
26-Sep-2003 15:14:00.000 CDT 1,310.81 364 31 2.36 377 3.55 3.47 69.99 351.34 270.21
26-Sep-2003 15:15:00.000 CDT 1,308.3C 364 3.21 25 3.81 3.65 3.91 70.04 351.34 27022
26-Sep-2003 15:16:00.000 COT 1,309.71 3.59 3.25 263 3.89 an 3.45 7012 351.34 27022
26-Sep-2003 15:17:00.000 CDT 1,311.11 3.62 3.24 258 3.8 3.64 3.37 70.19 351.34 270.22
26-Sep-2003 15:18:00.000 CDT 1,312.52 3.66 3.24 2.52 38 367 3.41 70.22 351.34 27022
26-Sep-2002 15:19:00.000 CDT 1,311.80 3.67 3.3 2.57 3.91 368 3.47 7019 351.35 270.23
26-Sep-2003 15:20:00.000 CDT 1,308.95 37 3.35 262 3.81 3.59 3,48 7017 351.35 270.23
28-Sep-2003 15:21:00.000 CODT 1,309.08 3.65 3.32 2.66 3.7 355 3.4 7014 351.35 270.23
26-8ep-2003 15:22:00.000 CDT 1,312,189 3.64 33 2.61 3.68 3.63 3.39 62.86 351.35 270.23
26-8ep-2003 15:23:00.000 CDT 1,315.30 3.61 3.27 2.46 3.78 3.64 3.47 69.72 351.35 270.24
26-Sep-2003 15:24:00.000 CDT 1,315.31 36 3.24 243 3.91 3.56 3.41 89.897 351.35 270.24
26-8ep-2003 15:25:00.000 CDT 1,312.20 3.67 3.z22 2.52 3.82 3.56 3.35 70.21 351.35 270.24
26-Sep-2003 15:26:00.000 CDT 1,309.08 3.66 3.22 252 3.7 3.56 3.38 7017 351.35 270.24
26-Sep-2003 15:27:00.000 CDT 1,309.468 3.56 3.2 2,49 3.67 3.58 3.47 £9.83 351.35 270.25
26-5ep-2003 15:28:00.000 CDT 1,313.29 3.56 3.21 252 3.64 35 343 88.79 351.35 270.25
26-Sep-2003 15:26:00.000 COT 1,317.12 3.53 3.2 2.46 3.64 3.46 3.3 70.05 351,35 270.25
26-Sep-2003 15:30:00.000 COT 1,316.25 3,53 3.2 241 3.68 3.56 3.39 70.3 351,35 270.25
26-Sep-2003 15:31:00.000 COT 1,310.67 364 3.24 242 3.72 3.5¢ 3.43 70.43 351.35 270.25
28-Sep-2003 15:32:00.000 CDT 1,308.12 364 332 253 3.76 3.59 3.37 70.43 351,35 270.26
26-Sep-2003 15:33:00.000 CDT 1,308.60 357 3.3 2.64 3.8 3.49 3.3 7043 351.35 27G.26
26-Sep-2003 15:34:00.000 CDT 1,308.09 3.6 3.26 272 3.77 3.47 3.34 7042 351.35 270.26
26-Sep-2003 15:35:00.000 CDT 1,309.57 3.62 3.28 26 38 3.54 3.4 T0.42 351.35 270.26
26-Sep-2003 15:36:00.000 CDT 1,310.05 3.66 3.28 2.38 3.85 354 3.38 7042 351.35 270.27
26-Sep-2003 15:37:00.000 CDT 1,310.54 3.65 3.27 2.37 3.75 342 3.32 7042 351.35 270.27
26-S¢p-2003 15:38:00.000 CDT 1,311.02 3.58 3.2 2.42 37 34 3.35 70.41 351.35 270.27
26-Sep-2003 15:39:00.000 CDT 1,311.50 3.62 3.16 2.48 3.68 3.46 3.38 70.41 351.35 270.27
26-Sep-2003 15:40:00.000 CDT 1,311.98 3.61 3.19 2.47 3.66 3.45 3.42 70.41 351.35 270.28
26-Sep-2003 15:41:00.000 COT 1,312.47 3.62 3.22 241 3.64 348 3.45 70.41 351.35 270.28
26-Sep-2003 15:42:00.000 CDT 1,312.85 3.63 3.22 2.38 3.64 3.51 3.48 70.3¢ 351.35 27C.28
26-Sep-2003 15:43:00.000 CDT 1,312.68 36 3.25 242 3.68 3.54 3.5 70.386 351.35 27C.28
26-Sep-2003 15:44:00.000 COT 1,311.7C 3.56 3.32 245 3.68 .21 3.49 70.33 351.35 270.29
26-Sep-2003 15:45:00.000 CDT 1,310.7C 3.58 3.33 2.48 37 35 34 70.3 351.35 270.29
26-Sep-2003 15:46:00.000 CDT 1,310.75 3.61 3.34 2.48 3.61 3.46 3.29 70.26 351.35 270.29
28-Sep-2003 15:47:00.000 CDT 1,311.85 3.57 3.27 244 3.59 3.4 3.36 70.23 351.35 270.29
26-3ep-2003 15:48:00.000 CDT 1,312.95 3.56 3.26 2.46 3.74 3.47 3.39 70.2 351.35 270.3
26-Sep-2003 15:49:00.000 CDT 1,313.11 3.55 3.3 252 3.81 3.46 3.38 7017 351.35 270.3

26-5ep-2003 15:50:00.000 CDT 1,312.33 3.55 3.26 2.56 3.69 3.37 3.36 70.14 3581.35 270.3



Cus-118&: CUS-126:
22A148-200A1. 22A1-49-200A2: 22A1—49-200B1; 2241—49-200B2: 22A1-49-200C1: 22TOTFF: cu:u2) (CuU:uz)

rmetag 223;;;—??6(353;:;“2) (CUUZFURN (CU:U2)FURN (CUU2)FURN  (CU:UZ) FURN  (CU:U2) FURN ﬁ"&%iﬁ’gﬁ (CU:U2)  F287001A- F2870013 -
GROSS (M) OXYGEN -A1 OXYGEN-A2  OXYGEN-B1  OXYGEN-B2  OXYGEN-C1 OXYGEN -C2 0 TOTAL FUEL 2A ABSORB 2B ABS
(%) (%) (%) %) (%) FLOW() SLURFEED SLUR FEED
F(GPM) FLOW (GPM)
26-Sep-2003 15:51:00.006 COT 1,311.54 3.54 3.2 2.49 354 3.34 3.31 70.11 351.35 270.3
26-Sep-2003 15:52:00.000 COT 1.312.17 3.54 3.26 235 354 3.36 34 70.03 351,35 27031
26-5ep-2003 15:53:00.000 CDT 1314.21 3.54 3.23 2.29 16 3.42 3.45 69.9 351.35 27031
26-5ep-2003 15:54:00.000 CDT 1.316.26 3.57 3.26 23 367 3,51 343 60.99 351.35 27031
26-Sep-2003 15:65.00.000 COT 1.316.57 364 3.28 2.31 37 352 3.46 70.31 351.35 27031
26-Sep-2003 15:56:00.000 COT 1.315.16 372 233 236 371 3.44 337 70.4 35135 270.32
26-Sep-2003 15:57:00.000 CDT 1.313.76 367 2,32 2.56 3.76 3.45 3.31 70.25 351.35 270.32
25-Sep-2003 15:58:00.000 COT 1.312.35 3.56 3.26 26 3.76 3.41 3.27 70.12 35135 27032
26-Sep-2002 15:59:00.000 COT 131445 3.58 3.26 248 271 3.33 3.21 69.98 351.35 270.32
26-Sep-2003 16:00:00.000 COT 1316.42 3.69 3.28 24 371 3.37 324 69.03 351,35 270.33
26-Sep-2003 16:01:00.000 COT 1.314.76 3.66 3.5 24 371 3.47 332 69.98 35135 270.33
26-Sep-2003 16:02:00,000 COT 1,313.00 3.49 322 242 371 35 343 70.03 35135 270.33
26-Sep-2003 16:03:00,000 CDT 1.311.43 3.42 3.23 241 a7 3.41 337 70.08 351.25 270.33
26-Sep-2002 16:04:00,000 CDT 1.313.11 3.46 3.28 254 3.71 3.38 327 7013 251,35 270.34
26 -Sep-2003 16:05:00.000 CDT 1,315.20 35 328 255 3.68 3.39 332 7017 351.35 270.34
26-Sep-2003 16:06:00.000 CDT 1,314.35 35 3.24 245 36 34 3.44 70.22 351.35 270.34
26-Sep-2003 16:07:00.000 CDT 1.313.50 3.55 32 243 2.50 3.41 3.43 70.27 351.35 270.34
26-Sep-2003 16:08:00.000 CDT 1.312.65 363 3.2 241 355 3.42 343 70.32 351.35 270.34
26-5ep-2003 16:06:00.000 COT 131179 361 3.20 24 35 34 3.41 70.37 351.35 270.35
26-5ep-2003 16:10:00,000 COT 1.310.94 3.43 3.2 242 3.51 3.35 3.44 70.41 351.35 270.35
26-Sep-2003 16:11:00.000 CDT 1310.09 3.42 317 2.38 35 3.34 3.47 70.45 351.35 270,35
26-Sep-2003 16:12:00.000 CDT 1:310.50 353 3.2 2.38 3.46 3.39 2,39 70.49 351.35 270.25
26-Sep-2003 16:13:00.000 COT 1313.35 351 3.16 2.36 3.49 2.39 235 705 351.35 270.36
26-Sep-2003 16:14:00.000 CDT 1.315.80 355 3.05 233 3.51 3.33 3.30 7052 351.35 270.36
26-Sep-2003 16:15;00.000 CDT 1.316.20 358 3.12 2.39 3.48 327 328 70.53 351.35 270.36
26-Sep-2003 16:16:00.000 COT 1.312.54 362 318 2.49 352 3.28 3.28 70.54 351.35 270.36
26-Sep-2003 16:17:00.000 COT 1.312.87 3.61 317 255 3.64 335 332 70.55 351.35 270.37
26-Sep-2003 16:18:00.000 COT 1.312.86 3.54 318 238 3.60 3.39 335 70.29 351.35 270.37
26-Sep-2003 16:19:00.000 COT 1.314.50 3.55 311 221 367 333 3.42 70.09 351.35 270.37
26-Sep-2003 16:20,00.000 COT 1.316.14 354 312 222 265 3.33 3.41 702 351.35 270.37
26-Sep-2003 16:21:00,000 COT 1.315.67 3.61 327 233 3.65 3.33 3.46 70.32 351.35 270.38
26-5e5-2003 16:22:00,000 CDT 1,313.00 3.51 332 244 367 3.32 338 70.43 351.35 270.38
26-Sep-2003 16:23:00.000 COT 1.310.50 3.49 3.23 2.48 155 3.21 3.2 70.55 351.35 270.38
26-Sep-2003 16:24:00,000 CDT 1.300.78 352 3.14 245 3.41 3.16 3.23 70.66 351.35 27038
26-Sep-2003 16:25:00,000 CDT 1,310.82 3.54 3.00 2.41 354 3.27 3.33 70,59 351.36 270.39
26-5ep-2003 16:26:00.000 CDT 1.312.06 3.56 2,14 238 367 3.41 3.33 70.32 351.36 270.39
26-Sep-2003 16:27:00,000 CDT 1.313.20 .59 3.21 243 3.64 343 330 70,05 351.36 27030
26-Sep-2003 16:28:00.000 CDT 1.314,34 361 325 245 361 3.4 330 70.14 351.36 27038
26-Sep-2003 16:28:00,000 COT 1.315.48 368 232 256 3.57 343 347 7058 351.36 270.4
26-Sep-2003 16:30:00,000 CDT 131586 365 235 252 359 3.41 3.58 70.76 351.36 270.4
26-Sep-2003 16:31:00.000 CDT 1.315.48 2.66 332 242 367 339 353 70.68 351.36 270.4
26-Sep-2003 16:32:06.000 CDT 1.315.10 37 332 245 37 348 3.48 706 351.36 270.4
26-Sep-2003 16:33:00.000 CDT 1:318.62 358 3.6 2.3 37 3.61 3.4 70.53 351.36 270.41
26-Sep-2003 16:34:00.000 COT 1.320.84 3.54 322 242 374 a7 362 70.45 351,36 270.41
26-Sep-2003 16:35:00.000 CDT 1.317.84 258 3.26 247 377 362 3.59 70.38 35136 270.41
26-Sep-2003 16:36:00.000 COT 1.314.84 356 2.31 2.36 3.74 3.57 3.55 703 357136 270.41
26-Sep-2003 16:37-00.000 COT 1.314.01 358 235 2.41 371 3.53 3,46 70.22 35136 270.42

26-Sep-2003 16:38:00.000 CBT 1,315.36 3.56 3.37 244 3.64 34 342 70.15 351.36 270.42
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SCR/FGD MERCURY SAMPLING PROGRAM -

Ontario Hydro Hg Sampling Train Recovery Data

Recovered By: gz:ﬁ é£ Lol r

Date:

9.25-03

Date; 9-25-03 Test ID: /
Unit 2 FGD Inlet:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL mL of H
S  |Filter/Solids 33/7§ 15z Jl5
1 Probe & Filter Rinse | 73/3% Y Son | psi00
2 Heated Line Rinse 33/25 L o 2.0 132.Q
3 KClImpingers /56 | 33 /24 260 59¢ A 979560
4  |HNOyH,0, Impingef” | 33/27 | /o0 /74 209 | 30784
5 KMnO, Impingers S°| 23,2¢ 20D AYs 29.9 | 9750
6 Acid Rinse of KMnO, | 33/297 5o </ .o <SP
7 Silica Gel 209 1 NA NA
Total Particulate Wt._o. o /&0 grams Condensate Total_/S7- 7  mL
Filter Net Wt. o. & /Y6 grams
Filter Tare Wt. o . Jo £ grams
Stack:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL ml. of Hg
S |[Filter/Solids 33,75 73 '%/77
1 Probe & Filter Rinse | 33,30 §¥S5 2.7 2245
2 KCl Impingers /5o | 33/3 / 300 7364 <o | 736G
3 HNO,/H,0, Impinger” 33,32 /OO /77 z/0 <177
4 KMnO, Impingers 5o 33 /3.3 200 A Y 593 | $3¢9Z
5 |Acid Rinse of KMnO, | 33/2¢ 50 < (-0 < SO
6 |SilicaGel /5.7 42 NA NA
Total Particulate Wt. ©- 00 /5  grams Condensate Total R7¢- 7 mL
Filter Net Wit. o . 00/5  grams
Filter Tare Wt. o- %/ 2. grams




SCR/FGD MERCURY SAMPLING PROGRAM -

Ontario Hydro Hg Sampling Train Recovery Data

Date:_ 7-24-0 3 Test ID: 2
Unit 2 FGD Inlet:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL mL of Hg
S Filter/Solids 33,00
1 |Probe & Filter Rinse | 35/35 /37 SRR Y2 add
2 Heated Line Rinse 33/3¢ g2 2f.0 <§2
3 KClimpingers /so | 33/37 | 300 LS 390 2380
4 HNO,/H,0, Impinger”| 33, 3¢ /00 )75 3| 920.8
5 KMnO, Impingers so| 33,3 9 2 00O A7 ¢ 3 | 1390 i
6 Acid Rinse of KMnO, | 33 /4= So </ 0 RN
7 Silica Gel &0 A NA NA
Total Particulate Wt. »n. 00 73 grams Condensate Total_ /87 < mL
Filter Net Wt. 0 8o 73 grams
Filter Tare Wt. o /¥LT7 grams
Stack:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL mL of Hg |
S [Filter/Solids 73,9/
1 Probe & Filter Rinse | 33 /4, 77 2.6 | 2o
2 KCllmpingers /so | 33,42 | 3oe 24§ <o | «79f
3 HNO,/H,0, Impinger’s 33,¢.3 /6 O /77 </.0 <! 77
4 KMnO, Impingers s¢©| 33/ ¢4 oo 25 323, Sf/&ﬁ/’.if
5 Acid Rinse of KMnO, | 33/ %5 So e (€Y
6 Silica Gel /6.5 A, NA NA
Total Particulate Wt._o. © /5  grams Condensate Total F2 9.5  mL
Filter Net Wt. o-0 /25 grams
Filter Tare Wt. o ' ¥/05  grams

Recovered By: SJ &MA«:—\/

Date:

7-R6- 03




SCR/FGD MERCURY SAMPLING PROGRAM -

Ontario Hydro Hg Sampling Train Recovery Data

Date:  7-2{-6 8 Test ID: 3
Unit 2 FGD Inlet:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL ml. of Hg
S Filter/Solids 33, 82
1 Probe & Filter Rinse | 33/4£ /59 7 199, %
2 Heated Line Rinse 33,97 /oy | Alo < /o
3 KCl Impingers /5o | 33/ 4% 36 o & /0 717 | 25250
4  |HNO4H,0;, Impinger’s| 33,49 | /o0 /25 a 557§
5 KMnO, Impingers *°| 33,506 z00 2 7L, 34. ¢ |42d0.§
6 |AcidRinse of KMnO, | 33,5 / SO z2{.0 S0
7 Silica Gel /9. b 5 NA NA
Total Particulate Wt. o o /09  grams Condensate Total /74 4 mL
Filter Net Wt. o' 6 /7 grams
Filter Tare Wt. o /¥77 grams
Stack:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL. mL of Hg_
S Filter/Solids 33,¢3
1 Probe & Filter Rinse 323/52. g6 12 V2032
2 KCl Impingers " ©| 33/53 260 743 /Y [ 3374
3 HNO4/H,0, Impinger75| 23 ,s¢ | /oo /78 «l.o | <74
4 KMnO, Impingers 5°| 33 /5% 20 © 244 2003 | ys3.f
5 Acid Rinse of KMnO, | 33/54 S <(. o 50
6 Silica Gel /5. €& A NA NA

Total Particulate Wt.
Filter Net Wt.
Filter Tare WHt.

o e /o2

o Yo b7

oo /74 grams

grams
grams

Recovered By: /Q y @Aéému

Condensate Total 3o¢ & mL

Date:

7. 24 03




SCR/FGD MERCURY SAMPLING PROGRAM - - -~ %,
Ontario Hydro Hg Sampling Train Recovery Data

Date: 2- R4~ 63 TestD:_ ¥
Unit 2 FGD Inlet:
Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL mL of Hg
S |Filter/Solids 33/, ¢¥
1 |Probe &Filter Rinse | 33,57 /¢ 67 | /095§
2 Heated Line Rinse 33/,5¢ -0 (.0 <70.0
3 KCl Impingers /50 | 33/5% 300 4R 29.§ | /5He0, 4
4 HNO,/H,0, Impinger7s| 33,4 o o6 /75 s 2275
5 KMnO, Impingers 50| 33 /4 / 20D 244 3‘/‘/77 ,5f5'55/-"f
6 |Acid Rinse of KMnQ, | >3 /4 2 5o e).g | «5o0
7 Silica Gel /1 §7 Z NA NA
Total Particulate Wt._ o .0 247  grams Condensate Total_ /£ -7 mL
Filter Net Wit. o 0ol&Y 7  grams
Filter Tare Wt. o. /477 grams
Stack:
- Bottle # Description Analytical | Initial Vol | Final Vol | ppb Hg | Total ug
No. mL ml. of Hg
S Filter/Solids 33,85
1 Probe & Filter Rinse 33/43 77 2.0 /S0
2 KClImpingers /S< | 33 /(Y 360 7 L 2.0 | <IYé6
3 HNO4/H,0, Impinger 75| 33 /7 & Jo o /75 2.0 2197¢
4 KMnO, Impingers so| 33 ,4¢ 200 244 224 | 7908 6
5 Acid Rinse of KMnO, | 33/4 7 5o Zl.o <500
6 Silica Gel /6.3 2. NA NA

Total Particulate Wt._o. o6 €7  grams

Filter Net Wt. a-
Filter Tare Wit.

oo §£7

o y/S'?J

grams
grams

Recovered By: ;Z . @ L @ﬂﬂ /

Date:

Condensate Total 30/- 3

- R&- 03

mL




PROJECT Number Test# Date Location Operator SampleID# Sample Imoi Analytical ng/ml or
. .. Impinger
NO. descripti No. # ppb
on

1621-087-001 8 1 8/25/03 Stack Keith Probe 33130 2.7
1621-087-001 15 2 9/26/03 FGDinlet Gary Probe 33135 5.1
1621-087-001 21 2 9/26/03 Stack Keith Probe 33141 2.6
1621-087-001 28 3 9/26/03 FGDinlet Gary Probe 33148 1.2
1621-087-001 34 3 9/26/03 Stack Keith Probe 33152 1.2
1621-087-001 41 4 9/26/03 FGDinlet Gary Probe 33157 6.7
1621-087-001 47 4 9/26/03 Stack Keith Probe 33163 2
1621-087-001 2 1 9/25/03 FGDinlet Gary Probe 33124 865
Duplicates and Spikes
1621-087-001 34 3 9/26/03 Stack Keith Probe 33152 1.1
1621-087-001 34 3 9/26/03 Stack Keith Probe 33152 NA
Continuing Calibration Verification ng/ml or ppb
1641d 8 ppb 8.5 106% good
1641d 8ppb 8.1 101% good
1641d 8ppb 8.6 108% good

run on x26 dilution

duplicate
spike

good within 20%
good, 93%, spike = 2ppb



PROJECT Number Test# Date Location Operator Sample ID# Sample Impinger Analytic ng/ffilter
NO. descripti No. al #
on
1621-087-001 83 9/26/03 Blanks 2" Filter 33186 <5.0
1621-087-001 84 9/26/03 Blanks 3" Filter 33187 11.8
1621-087-001 1 1 9/25/03 FGDinlet Gary Filter 33178 150
1621-087-001 9 1 9/25/03 Stack Keith Filter 33179 9.3
1621-087-001 14 2 9/26/03 FGDinlet Gary Filter 33180 67.8
1621-087-001 22 2 9/26/03 Stack Keith Filter 33181 7.7
1621-087-001 27 3 9/26/03 FGDInlet Gary Filter 33182 50.7
1621-087-001 35 3 9/26/03 Stack Keith Filter 33183 6.5
1621-087-001 40 4 9/26/03 FGDInlet Gary Filter 33184 33.3
1621-087-001 48 4 9/26/03 Stack Keith Filter 33185 22.7
NIST Standard ng/mg or ppm
NIST 1633B 0.15
0.141ppm
Continuing Calibration Verification ng/mil or ppb
1641d 8 ppb 8.3 104% good
1641d 8ppb 8.1 101% good
1641d 8ppb 7.8 89% good

good, 106%



PROJECT

Number

Test#

Date

Location Operator SampleID# Sample

Analytical ng/ml or

NO. descripti Imimger # ppb
on o.

1621-087-001 4 1 9/25/03 FGDinlet Gary KCL 1-2-3 33126 161
1621-087-001 10 1 9/25/03 Stack Keith KCL 1-2-3 33131 <1.0
1621-087-001 17 2 9/26/03 FGDlnlet Gary KCL 1-2-3 33137 39
1621-087-001 23 2 9/26/03 Stack Keith KCL 1-2-3 33142 <10
1621-087-001 30 3 9/26/03 FGDInlet Gary KCL 1-2-3 33148 41.4
1621-087-001 36 3 9/26/03 Stack Keith KCL 1-2-3 33153 1.8
1621-087-001 43 4 9/26/03 FGDInlet Gary KCL 1-2-3 33159 24.8
1621-087-001 49 4 9/26/03 Stack Keith KCL 1-2-3 33164 < 1.0
1621-087-001 53 9/25/03 Blanks KCL 1-2-3 33168 <10
1621-087-001 57 1 9/25/03 Blanks KCL 1-2-3 33172 <1.0
Duplicates and Spikes
1621-087-001 10 1 9/25/03 Stack Keith KCL 1-2-3 33131 <1.0
1621-087-001 10 1 9/25/03 Stack Keith KCL 1-2-3 33131 NA
1621-087-001 17 2 9/26/03 FGDiniet Gary KCL 1-2-3 33137 37.9
1621-087-001 17 2 9/26/03 FGDinlet Gary KCL 1-2-3 33137 NA
Continuing Calibration Verification ng/ml or ppb
1641d 8 ppb 108% good
1641d 8ppb 105% good
1641d 8ppb 104% good

duplicate
spike
duplicate
spike

good within 20%
good, 98%, spike = 10ppb
good within 20%
good, 97%, spike = 10ppb



PROJECT Number Test# Date Location Operator Sample ID # Sam;?le. Impinger Analytical ng/ml or
NO. descripti No. # ppb
on

1621-087-001 5 1 9/25/03 FGDinlet Gary HNO3/H,O. 4 33127 209

1621-087-001 11 1 9/25/03 Stack Keith HNO4/H,0. 4 33132 <1.0

1621-087-001 18 2 9/26/03 FGDinlet Gary HNO3/H,0. 4 33138 53

1621-087-001 24 2 9/26/03 Stack Keith HNO,/H,O. 4 33143 <1.0

1621-087-001 31 3 9/26/03 FGDInlet Gary HNOQ,/H,O. 4 33149 49

1621-087-001 37 3 9/26/03 Stack Keith HNO,/H,0. 4 33154 <1.0

1621-087-001 44 4 9/26/03 FGDInlet Gary HNG,/H,0. 4 33160 41

1621-087-001 50 4 9/26/03 Stack Keith HNO3/H,O. 4 33165 <1.0

1621-087-001 54 9/25/03 Blanks HNO4/H, 0. 4 33169 <1.0

1621-087-001 58 1 9/25/03 Blanks HNO3/H,O. 4 33173 <1.0

Duplicates and Spikes

1621-087-001 11 1 9/25/03 Stack Keith HNO,/H,0. 4 33132 <1.0

1621-087-001 11 1 9/25/03 Stack Keith HNO4/HO. 4 33132 NA

1621-087-001 44 4 9/26/03 FGDlnlet Gary HNO3/H,0, 4 33160 35

1621-087-001 44 4 9/26/03 FGDInlet Gary HNO,/H,0. 4 33160 NA

Continuing Calibration Verification ng/ml or ppb

1641d 8 ppb 85 106% good

1641d 8ppb 84 105% good

1641d 8ppb 8.3 104% good

duplicate
spike
duplicate
spike

good within 20%
good, 90%, spike = 2ppb
good within 20%
good, 92%, spike = 2ppb



PROJECT Number Test# Date Location Operator Sample D # Sample‘ Impinger Analytical ng/ml or
NO. descripti No. # ppb
on
1621-087-001 6 1 9/25/03 FGDInlet Gary KMNO, 5-6 33128 39.8
1621-087-001 12 1 9/25/03 Stack Keith KMNO, 5-6 33133 343
1621-087-001 19 2 9/26/03 FGDinlet Gary KMNO, 5-6 33139 56.3
1621-087-001 25 2 9/26/03 Stack Keith KMNO, 5-6 33144 33.1
1621-087-001 32 3 9/26/03 FGDInlet Gary KMNO, 58 33150 30.8
1621-087-001 38 3 9/26/03 Stack Keith KMNO, 5-6 33155 303
1621-087-001 45 4 9/26/03 FGDinlet Gary KMNO, 5-6 33161 349
1621-087-001 51 4 9/26/03 Stack Keith KMNQ, 56 33166 324
1621-087-001 55 9/25/03 Blanks KMNO, 5-6 33170 <1.0
1621-087-001 59 1 9/25/03 Blanks KMNO, 5-6 33174 <1.0
162-087-001 61 2-3 9/26/03 Blanks KMNQ, 5-6 33176 <1.0
1621-087-001 62 4 9/26/03 Blanks KMNO, 5-6 33177 <1.0
Duplicates and Spikes
1621-087-001 32 3 9/26/03 FGDInlet Gary KMNQO, 5-6 33150 395
1621-087-001 32 3 9/26/03 FGDInlet Gary KMNO, 56 33150 NA
1621-087-001 51 4 9/26/03 Stack Keith KMNO, 5-6 33166 328
1621-087-001 51 4 9/26/03 Stack Keith KMNOQ, 5-6 33166 NA
Continuing Calibration Verification ng/ml or ppb
1641d 8 ppb 8.4 105% good
1641d 8ppb 8.4 105% good
1641d 8ppb 8.2 103% geod

duplicate
spike
duplicate
spike

good within 20%
good, 98%, spike = 10ppb
good within 20%
good, 97%, spike = 10ppb



PROJECT Number Test# Date Location Operator SampleID#  Sample Analytical ng/mi or
NO. description # ppb
1621-087-001 7 1 9/25/03 FGDInlet Gary Final Rinse 33129 <1.0
1621-087-001 13 1 9/25/03 Stack Keith Final Rinse 33134 <1.0
1621-087-001 20 2 9/26/03 FGDinlet Gary Final Rinse 33140 <1.0
1621-087-001 26 2 9/26/03 Stack Keith Final Rinse 33145 1.1
1621-087-001 33 3 9/26/03 FGDInlet Gary Final Rinse 33151 <1.0
1621-087-001 39 3 9/26/03 Stack Keith Final Rinse 33156 <1.0
1621-087-001 46 4 9/26/03 FGDinlet Gary Final Rinse 33162 <1.0
1621-087-001 52 4 9/26/03 Stack Keith Final Rinse 331867 <1.0
1621-087-001 56 9/25/03 Blanks Final Rinse 33171 <1.0
1621-087-001 60 1 9/26/03 Blanks Final Rinse 33175 <1.0
1621-087-001 3 1 9/25/03 FGDInlet Gary Heated Line 33125 22
1621-087-001 16 2 9/26/03 FGDInlet Gary Heated Line 33136 <1.0
1621-087-001 29 3 9/26/03 FGDInlet Gary Heated Line 33147 <1.0
1621-087-001 42 4 9/26/03 FGDInlet Gary Heated Line 33158 <1.0
Duplicates and Spikes
1621-087-001 7 1 9/25/03 FGDinlet Gary Final Rinse 33129 < 1.0
1621-087-001 7 1 9/25/03 FGDinlet Gary Final Rinse 33129 NA
1621-087-001 16 2 9/26/03 FGDInlet Gary Heated Line 33136 <1.0
1621-087-001 16 2 9/26/03 FGDinlet Gary Heated Line 33136 NA
Continuing Calibration Verification ng/ml or ppb
1641d 8 ppb 8.5 106%
1641d 8ppb 8.4 105%
1641d 8ppb 84 105%

duplicate
spike
duplicate
spike

good within 20%

good, 100%, spike = 2ppb
good within 20%

good, 85%, spike = 2ppb



APPENDIX D

Process Material Data

Coal Analysis Data Sheets

ESP Hopper Ash Analysis Data Sheets
Limestone Slurry Analysis Data Sheets
FGD Slurry Analysis Data Sheets

FGD Make-up Water Analysis Data Sheets



DESCRIPTION

 SAMPLE NUMBER PLT 4-U2-COAL-T1-182

PROXIMATE . (Dry)%
Ash |
Volatile Matter
Fixed Carbon
Sulfur, Total
BTU/1b

MAF BTU/1b

MISC. (As Det.)

MERCURY 0.09 PPM

9.86
39.18
50.96

3.33

13077

14507

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTTCAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

COAL

DATE LOGGED

10/10/03

DATE COMPLETED 10/23/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033348

ANALYSIS REPORT

a3

Ignited at 50 C

ULTIMATE (Dry) 2 MAJOR ASH ELEM
Carbon 72.96
Hydrogen 5.05 Si02
Nitrogen 1.54 A1203
Chlorine 0.170 1102
Sulfur, Total 3.33 Fe203
Ash 9.86 Ca0
Oxygen (DIFF) 7.09 MgO
Na20
K20
P205
S03
UND

AS DETERMINED MOISTURE: 4.71 %
DISTRIBUTION:

S. TSENG
J. WITHUM
J. LOCKE

Approved for transmittal

\ -

48.
17.
.92
.33
22
.87
78
19
10
.65
.33

—
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DESCRIPTION

PROXIMATE  (Dry)%

Ash
Volatile Matter
Fixed Carbon

Sulfur, Total
BTU/1b

MAF BTU/1b
MISC. (As Det.)

MERCURY 0.09 PPM

AS DETERMINED MOISTURE: 4.40 ¥

9.86
38.89
51.25

3.28
13133
14570

DISTRIBUTION:

S. TSENG
J. WITHUM
J. LOCKE

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL | ABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129
COAL
SAMPLE NUMBER PLT 4-U2-COAL-T2-182

DATE [OGGED 10/10/03
DATE COMPLETED 10/23/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033349

ANALYSIS REPORT

ULTIMATE (Dry)% - MAJOR ASH ELEM b1
Ignited at 50 C

Carbon 73.11

Hydrogen 4.98 Si02 47.08

Nitrogen 1.51 A1203 17.49

Chlorine 0.167 Ti02 0.92

Sulfur, Total 3.28 Fe203 20.08

Ash 9.86 Ca0 5.62

Oxygen (DIFF) 7.09 Mg0 0.86
Naz20 0.70
K20 2.10
P205 0.12
S03 2.84
UND 2.19

oD
ppproved for transmittal G (S




CONSOL ENERGY INC. .
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION COAL
DATE LOGGED 10/10/03
SAMPLE NUMBER PLT 4-U2-COAL-T13-1&2 DATE COMPLETED 10/23/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033350

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM b1
Ignited at 50 C

Ash 10.02 Carbon 72.73

Volatile Matter 40.08 Hydrogen 491 Si02 47 .42

Fixed Carbon 49,90 Nitrogen 1.47 A1203 17.46

Chlorine 0.143 Ti02 ' 0.92

Sulfur, Total 3.33 Sulfur, Total 3.33 Fe203 . 19.42

BTU/1b 13104 Ash 10.02 Ca0 5.80

MAF BTU/1h 14563 Oxygen (DIFF) 7.40 MgO 0.87
Na20 0.71

MISC. (As Det.) ' K20 2.14
P205 0.14

MERCURY 0.10 PPM S03 ' 3.00
UND 2.12

AS DETERMINED MOISTURE: 4.64 %

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

Y
< 3

Approved for transmittal H“£:7?$:;hw_m
7 —/) %




DESCRIPTION

PROXIMATE  (Dry)&

Ash
Volatile Matter
Fixed Carbon

Sulfur, Total
BTU/1b

MAF BTU/1b
MISC. (As Det.)

MERCURY 0.09 PPM

AS DETERMINED MOISTURE: 4.53 ¥

9.58
39.05
51.37

3.27
13117
14507

DISTRIBUTION:

S. TSENG
J. WITHUM
J. LOCKE

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129
COAL
SAMPLE NUMBER PLT 4-U2-COAL-T4-1&2

DATE LOGGED
DATE COMPLETED 10/23/03
PROJECT NUMBER 1621-87 -1

10/10/03

ANALYTICAL NUMBER 033351

ANALYSIS REPORT

Ignited at 50 C

ULTIMATE (Dry)z MAJOR ASH ELEM

Carbon 73.14

Hydrogen 5.00 S702

Nitrogen 1.53 A1203

Chlorine 0.178 Ti02

Sulfur, Total 3.27 Fe203

Ash 9.58 Ca0

Oxygen (DIFF) 7.30 MgO

' -Na20

K20
P205
SO3
UND

Approved for transmittal —=%

46.43

17.
91
20.
.60
.84
.67
1
14
.35
.39

RDWwo NSO

20
36




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY L
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION o UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED ~ 10/13/03
SAMPLE NUMBER U2-T1-ESP-2B31-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033376

ANALYSIS REPORT

PROXIMATE (Bry)% ULTIMATE (Dry)}¥ MAJOR ASH ELEM (Dry) %
Ash . 86.34 Carbon 12.21 Si02 42 .02
Sulfur, Total 0.51 Chlorine <0.01 A1203 ‘ 15.42
Sulfur, Total 0.51  Ti02 0.80
MISC. (As Det.) Ash 86.34 Fe203 16.96
Cal 4.75
MERCURY (.13 PPM Mg0 0.74
' Naz20 0.50
K20 1.80
P205 0.20
S03 . 1.33
UND 15,48

‘MOISTURE: 1.10 %
‘TBUTION:
NG
|L‘!M
B _ N )

Approved for transmittal f” 7




DESCRIPTION

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

) UNIT #2 ESP HOPPER ASH PLANT 4

SAMPLE NUMBER U2-T1-ESP-2B31-2

PROXIMATE (Dry}%

Ash 94 .22
Sulfur, Total 0.50

MISC. (As Det.)
MERCURY  0.07 PPM

AS DETERMINED MOISTURE: 0.48 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Dry)%

. Carbon 4 68
Chlorine <0.01
Sulfur, Total 0.50
Ash 94,22

Approved for

DATE LOGGED _ 10/13/03
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1

ANALYTICAL NUMBER 033382

MAJOR ASH FLEM (Dry)%

502 46.52
A1203 17.03
Ti02 0.89
Fe203 17.33
Ca0 5.40
Mg0 0.82
Na20 0.63
K20 2.04
P205 0.20
S03 1.46
UND 7.68
transmitta],w¢§17\fi””“
[ <




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
' ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION T UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED — 10/13/03
SAMPLE NUMBER U2-T1-ESP-2B32-1 .DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033377

ANALYSIS REPORT

\ "~ ULTIMATE (Dry)%
MISC. (As Det.)
Carbon 20.46

MERCURY 0.20 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 1.97 %

DISTRIBUTION:
S. TSENG

J. WITHUM |
J. LOCKE SN
A. SCHWALB . | )

Approved for transmittal ;ﬁ~”{f%::;;_m_.wwm,



CONSOL ENERGY INC. - -
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION .. UNIT #2 ESP HOPPER ASH PLANT 4
' DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T1-ESP-2B32-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033383

ANALYSIS REPORT

ULTIMATE (Dry)x
MISC. (As Det.)
_ Carbon 10.62
MERCURY 0.11 PPM Chlorine <0.01
AS DETERMINED MOISTURE: 1.11 %
DISTRIBUTION:
S. TSENG
J. WITHUM
J. LOCKE '
A. SCHWALB fa-:>
Approved for transmittal " \,§:;' """" )
ZEANY



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

UNIT #2 ESP HOPPER ASH PLANT 4

SAMPLE NUMBER UZ2-T1-£SP-2B35-1

PROXIMATE (Dry)% ‘
Ash 89.57
Sutfur, Total 1.11

MISC. (As Det.)
- MERCURY 0.13 PPM

AS DETERMINED MOISTURE: 1.32 %

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Bry) %

~ Carbon 7.12
Chlorine <(.01
Sulfur, Total 1.11
Ash 89.57

Approved for

DATE LOGGED ~ 10/13/03
DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1

CANALYTICAL NUMBER 033378

MAJOR ASH ELEM (Dry)%
Si02 44 .27
A1203 17.02
Ti02 0.95
Fe203 14.95
Ca0 4. 42
MgO 0.85
Na20 0.64
K20 2.05
P205 0.18
S03 2.82
UND 11.85

transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION . UNIT #2 ESP HOPPER ASH PLANT 4

DATE LOGGED ~ 10/13/03
SAMPLE NUMBER U2-T1-ESP-2B35-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033384

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Drv)% MAJOR ASH ELEM (Dry) %
Ash 91.52 Carbon 5.95 - Si02 45.91
Sulfur, Total 1.11 Chlorine <0,01 A1203 ' 17.73
Sulfur, Total 1.11 Ti02 0.98
MISC. (As Det.) Ash 91.52 = Fe203 15.76
' , - Cad 4.95
MERCURY 0.11 PPM MgO 0.87
Na20 0.71
K20 2.16
p205 0.19
S03 2.78
UND 7.96

AS DETERMINED MOISTURE: 1.00 %

DISTRIBUTION:
'S, TSENG —
J. WITHUM

J. LOCKE |

A. SCHWALB .

Approved for transmittal AR ,




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION
SAMPLE NUMBER UZ-T1-LESP-2A41-1

ANALYSIS REPORT

PROXIMATE {(Drv)% ULTIMATE (Dry) %

Ash 95.29 Carbon 1.54

Sulfur, Total 1.42 Chlorine <0.01
Sulfur, Total . 1.42

MISC. (As Det.) Ash 95.29

MERCURY

0.08 PPM

AS DETERMINED MOISTURE: 1.74 &

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

Approved for

UNIT #2 ESP HOPPER ASH PLANT 4

DATE LOGGED 10713703
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033373

MAJOR ASH ELEM . (Dry)¥

Si02
A1203
Ti02
Fe203
Cal
MgO
Na20
K20
P205
S03
UND

transmittal

48.
18.

1.
16.

WWOMN OO I

59
36
02
30

.63
.87
.78
.26
15
.66
.38




DESCRIPTION

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

UNIT #2 ESP HOPPER ASH PLANT 4

SAMPLE NUMBER U2-TI-ESP-ZA41-2

(Dry)%

PROXIMATE

Ash - 98.41
Sulfur, Total 0.80
MISC. (As Det.)

MERCURY 0.03 PPM

AS DETERMINED MOISTURE: 0.51 &

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

DATE LOGGED
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033379

10/13/03

ULTIMATE (Dry) & MAJOR ASH ELEM (Dry) %
Carbon 0.72 5102 49,00
Chlorine <(.01 A1203 17.99
Sulfur, Total 0.80 T102 1.00
Ash 98.41 Fe203 16.85
' Cal 4.96
MgO 0.85
Na20 0.80
K20 2.19
- P205 ¢.10
S03 2.03
UND 4.23
ey
L
Approved for transmittal N




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION o UNIT #2 ESP HOPPER ASH PLANT 4
: ' DATE LOGGED ~ 10/13/03
SAMPLE NUMBER U2-T1-ESP-2A43-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033374

ANALYSIS REPORT

- ULTIMATE (Dry) %
MISC. (As Det.)
Carbon 1.42
MERCURY 0.04 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.68 &

DISTRIBUTION:
S. TSENG
J. WITHUM
J. LOCKE
A, SCHWALB Y
| A
Approved for transmittal tﬁx\

WA



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION o UNIT #2 ESP HOPPER ASH PLANT 4
' DATE LOGGED — "10/13/03
SAMPLE NUMBER UZ2-TI-ESP-ZAA3-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033380

ANALYSIS REPORT

ULTIMATE (Dry)%
MISC. (As Det.)
Carbon 1.72

MERCURY ~ 0.04 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.52 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE .
A. SCHWALB S

gl
. o ./ AN
Approved for transmittal / )-wax




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03

SAMPLE NUMBER U2-TI-ESP-2A46-1 DATE COMPLETED 11/05/03
: PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033375

ANALYSIS REPORT

PROXIMATE - (Dry)X ULTIMATE (Dry)¥ MAJOR ASH ELEM (Bry) %
Ash 98.06 Carbon 0.66 S102 ' 48.73
Sulfur, Total 1.11 Chlorine <(.01 A1203 . 18.58
Sulfur, Total 1.11 Ti02 1.05
MISC. (As Det.) Ash 98.06 Fe203 15.69
Cal 5.20
MERCURY 0.03 PPM : Mg0 0.90
| -Na20 0.83
K20 ' 2.28
P205 0.18
S03 2,82
UND 3.74

AS DETERMINED MOISTURE: 0.48 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB o 4
Approved for transmittal ?”r%}- >




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION URIT #2 ESP HOPPER ASH PLANT 4 :
DATE LOGGED ~ 10/13/03
SAMPLE NUMBER UZ2-T1-LSP-2A46-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033381

ANALYSIS REPORT

PROXIMATE (Dry) s ULTIMATE (Dry)% MAJOR ASH ELEM {(Dry)%
Ash 99.05 Carbon 0.33 S102 48 .80
Sulfur, Total - 1.10 Chlorine <(.01 A1203 18.60
Sulfur, Total 1.10 Ti02 1.06
MISC. (As Det.) - Ash 99.056 Fez2(3 15.39
‘ Ca0 5.26
MERCURY 0.02 PPM MgO 0.91
Na20 0.85
K20 2.27
P205 0.18
S03 2.74
UND 3.94

AS DETERMINED MOISTURE: 0.17 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKL ' -

A. SCHWALB  . ’/T i) |
Approved for transmittal r?ﬁxkifkif““”
) N




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 FSP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T2-ESP-2B31-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033391

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry) % MAJOR ASH ELEM (Dry)%
Ash . 99.22 Carbon 0.49 Si02 ' 49 .93
Sulfur, Total 0.50 Chlorine <0.01 A1203 18.42
Sulfur, Total 0.50 Ti02 0.98
MISC. (As Det.) - Ash 99.22 Fe203 18.42
Ca0 6.01
MERCURY 0.02 PPM MgO 0.88
Naz0 0.76
K20 2.19
P205 0.12
S03 1.40
UND 0.89

AS DETERMINED MOISTURE: (.08 ¥

'DISTRIBUTION:

S TSENG

J. WITHUM |

J. LOCKE o
A. SCHWALB SN T

'_A s
e
Y '
L
o

Approved for transmittal



DESCRIPTION

CONSCOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129 .

UNIT #2 ESP HOPPER ASH PLANT 4

SAMPLE NUMBER U2-T2-ESP-2B31-2

PROXIMATE

(Dry) %
Ash 98.11
Sulfur, Total 0.50
MISC. (As Det.) |
MERCURY 0.02 PPM

AS DETERMINED MOISTURE: 0.15 %

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

© ULTIMATE (Dry)¥
Carbon 1.35
Chlorine <(.01
Sulfur, Total 0.50
Ash 98.11

Approved for transmittal

DATE LOGGED
-DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033394

10/13/03

MAJOR ASH ELEM {Dry)%
Si02 49 57
A1203 18.22
Ti02 0.96
Fe203 18.28
Ca0 5.84
MgO 0.87
Na20 0.76
K20 2.13
P205 0.13
S03 1.39
UND 1.85

-y DD

:%AEJJ<QMm

)



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER UZ2-T2-ESP-2B32-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033392

ANALYSIS REPORT
ULTIMATE (Dry) ¥

MISC. (As Det.)

MERCURY

Carbon | 1.00
0.02 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.13 ¥

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE Co
A. SCHWALB ‘ oy J

Approved for transmittal . Qé%tﬁme~
>



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED ~ '10/13/03
SAMPLE NUMBER U2-T2-ESP-2B32-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
-ANALYTICAL NUMBER 033395

ANALYSIS REPORT

ULTIMATE (Dry)#
MISC. (As Det.) ‘
Carbon 3.70

MERCURY 0.05 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.34 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE :

A. SCHWALB R

Approved for transmittal hﬂ{”\; -5




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
7 DATE LOGGED 10713703
SAMPLE NUMBER U2-T2-ESP-2B35-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033393

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM (Dryv) %
Ash 98.76 Carbon 0.47 Si02 49,
Sulfur, Total 0.90 Chlorine <0.01 A1203 18.
Sutfur, Total 0.90 T102 1

MISC. (As Det.) Ash 98.76 - Fe?03 16.
Ca0 ' 5

MERCURY - 0.01 PPM Mg0 0
_ Na20 0

K20 2

P205 0

S03 2

UND 1

AS DETERMINED MOISTURE: 0.30 &

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE .
. SCHWALB )

10
66

03

98

.95
.92
.80
27
20
A2
.67

W
Approved for transmittal 7 < \&7




CONSOL ENERGY INC.
RESFARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION
SAMPLE NUMBER UZ2-T2-ESP-2B35-2

ANALYSIS REPORT

PROXIMATE (Dry) % ULTIMATE (Dry)%

Ash 93.39 Carbon 4.07

Sulfur, Total 1.01 - Chlorine <0.01
Sulfur, Total 1.01

MISC. (As Det.) Ash 93.39

MERCURY 0.08 PPM

AS DETERMINED MOISTURE: 0.74 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

Approved for

UNIT #2 ESP HOPPER ASH PLANT 4

DATE LOGGED 10/13/03
DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1

ANALYTICAL NUMBER 033396

MAJOR ASH FLEM - (Dry)¥
Si02 na
A1203 18.
Ti02 1
Fe203 16
Cal 5
MgO 0
Naz{ 0
K20 5
p205 0
S03 5
UND 5
transmittal f/:c’$5&§~mw

23
18
01
00

06
.90
75
14
.15
3
.85

A




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY -
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

_ DESCRfPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T2-ESP-2A41-1 ' DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033385

ANALYSIS REPORT

PROXIMATE (Dry)# ULTIMATE (Dry)% - MAJOR ASH ELEM (Dry) %
Ash - 99.05 Carbon .38 Si02 50.87
Sulfur, Total 0.70 Chlorine <0.01 A1203 18.98
' _ Sulfur, Total 0.70 Ti02 1.04
MISC. (As Det.) _ Ash 99.05 Fe203 16.44
Cal 4.92
MERCURY 0.02 PPM ' MgO 0.90
Naz0 0.80
K20 2.34
p205 0.14
S03 1.91
UND 1.66
AS DETERMINED MOISTURE: 0.30 %
DISTRIBUTION:
S. TSENG
J. WITHUM
J. LOCKE
A. SCHWALB :)

Approved for transmittal




CONSOL. ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129
UNIT #2 ESP HOPPER ASH PLANT 4

DESCRIPTION

SAMPLE NUMBER U2-T2-ESP-2A41-2

PROXIMATE (Dry}%
Ash 88.27
Sulfur, Total 0.80

MISC. (As Det.)
MERCURY 0.03 PPM

AS DETERMINED MOISTURE: 0.59 &

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Dry) %

Carbon 0.68
Chlorine <0.01
Sulfur, Total 0.80
Ash 98.27

Approved for

DATE LOGGED 10/13/03
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033388

MAJOR ASH ELEM  (Dry)¥
Si02 50.
A1203 19.
T102 1,
Fe203 16.
Cal 4

Mg 0
Na20 0
K20 2
P205 0
S03 2
UND 1
transmittal _ NS5
N

91
13
05
39

.62
91
.80
.36
15
.22
.46




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION | UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03

SAMPLE NUMBER U2-T2-ESP-2A43-1 DATE COMPLETED 11/05/03
: PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033386

ANALYSIS REPORT

: ULTIMATE (Dry)%
MISC. (As Det.)
' Carbon 0.50
MERCURY 0.02 PPM Chlorine <{}.01

AS DETERMINED MOISTURE: 0.16 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

l\'" e,

R

Approved for transmittal ‘“\“\/\ 2
AN
e
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CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03

PROJECT NUMBER 1621-87 -1

SAMPLE NUMBER U2-T2-ESP-2A43-2 " DATE COMPLETED 11/05/03
' ANALYTICAL NUMBER 033389

ANALYSIS REPORT

. ULTIMATE {Dry)4
MISC. (As Det.)
Carbon 0.85
MERCURY 0.02 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.28 %

DISTRIBUTION:
S. TSENG

J. WITHUM | -
J. LOCKE o
A. SCHHALB T

Approved for transmittal Kgg\?




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT _

ANALYTICAL LABORATORY . |
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
-DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T2-ESP-2A46-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033387

ANALYSIS REPORT .
PROXIMATE (Dry)% ULTIMATE (Dry) ¥ MAJOR ASH ELEM (Dry) %

Ash : 99.00 Carbon 0.33 Si02 50.12
Sutfur, Total . 1.00 Chlorine <0.01 A1203 19.25
Sulfur, Total 1.00 Ti02 1.06

MISC. (As Det.) Ash 99.00 Fe203 15.80
Ca0 5.28

MERCURY 0.02 PPM MgO 0.93
. Na20 0.86

K20 2.36

P205 0.18

S03 2.58

UND - 1.58

AS DETERMINED MOISTURE: 0.38 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE -
A. SCHWALB T

=3

Approved for transmittal




CONSOL ENERGY INC. :
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED ~ 10/713/03
SAMPLE NUMBER U2-T2-ESP-2A46-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033390

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry) % MAJOR ASH ELEM (Bry)X%
Ash : 98.99 Carbon 0.33 Si02 50.08
Sulfur, Total 1.00 Chlorine <0.01 A1203 19.21
Sulfur, Total 1.00 T102 1.08
MISC. (As Det.) Ash 98.99 Fe203 15.45
Ca0 ' 5.14
MERCURY 0.02 PPM M0 0.94
Na20 0.87
K20 2.37
P205 0.19
- S03 , 2.73
UND 1.94

AS DETERMINED MOISTURE: 0.47 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB T

{’—\ e
Approved for transmittal RN
-,
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CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

UNIT #2 ESP HOPPER ASH PLANT 4
- DATE LOGGED
DATE COMPLETED 11/05/03

SAMPLE NUMBER U2-T3-ESP-2A46-2

PROXIMATE Bry)%

Ash 98.95
Sulfur, Total 0.90
MISC. (As Det.)

MERCURY  0.05 PPM

AS DETERMINED MOISTURE: 0.20 ¥

DISTRIBUTIOCN:
S. TSENG

J. WITHUM

J. LOCKE

-A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Dry)z
Carbon 0.33
Chlorine <0.01
Sulfur, Total 0.90
Ash 98.95

10/13/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033404

MAJOR ASH ELEM (Dry) %
§i02 50.96
A1203 19,58
Ti02 1.06
Fe?203 16.45
Cal : 5.17
MgO 0.93
Na20 0.81
K20 2.27
P205 - 0.14
S03 2.27
UND 0.36
- LA

.......




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNfT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED ~ 10/13/03
SAMPLE NUMBER UZ2-T3-ESP-2B31-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033405

ANALYSIS REPORT

PROXIMATE (Dry) % - ULTIMATE (Dry)% MAJOR ASH ELEM (Dry) %
Ash 88.00 Carbon 0.54 5102 48,72
Sutfur, Total 1.10 Chiorine <0.01 A1203 18.17
. Sulfur, Total 1.10 Ti02 0.95
MISC. (As Det.) ' Ash ' 98.00 Fe203 20.12
CaQ 5.74
MERCURY 0.03 PPM Mg0 .88
Na20 0.69
K20 2.11
P205 0.15
S03 2.79

UND -0.32

AS DETERMINED MOISTURE: 0.23 %

DISTRIBUTION:

S. TSENG

J. WITHUM ‘

J. LOCKE ' .
A. SCHWALB : Y.

Approved for transmittal .




PROXIMATE.

DESCRIPTION

SAMPLE* NUMBER UZ2-T3-£SP-2B31-1

{(Dry)%
Ash 97.68
Sulfur, Total 0.50

MISC. (As Det.)

MERCURY

AS DETERMINED MOISTURE: 0.26 %

0.06 PPM

DISTRIBUTION:

S.
J.
J.
A

TSENG -
WITHUM
LOCKE

SCHWALB

CONSOL ENFRGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

UNIT‘#Z ESP HOPPER ASH PLANT 4

DATE LOGGED 10/13/03
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033399

ANALYSIS REPORT

ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)%
Carbon 1.73 Si02 50.
Chlorine <(.01 A1203 18.
Sulfur, Total 0.50 T102 0.
Ash 97.68 Fe203 18.
, Ca0 5

~Mg0 0

NaZ20 0

K20 2

P205 0

S03 1

UND 0

Approved for transmittal <2<;

15
32
94
97

.83
.88
1
14
16
.31
.59

D




MISC. (As Det.)

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T3-ESP-2B32-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033400

ANALYSTS REPORT
ULTIMATE (Dry)X

MERCURY

Carbon 4.69
0.12 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.43 %

DISTRIBUTION:
S. TSENG

J. WITHUM |

J. LOCKE - | T
A. SCHWALB S )




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4 , ,
- DATE LOGGED - -10/13/03
SAMPLE NUMBER U2-T3-ESP-2B32-2 DATE COMPLETED 11705/03

PROJECT NUMBER 1621-87 -1
CANALYTICAL NUMBER 033406

ANALYSIS REPORT

ULTIMATE (Drv)%
MISC. (As Det.)
, " Carbon 1.20
MERCURY (.02 PPM Chlorine <(.01

AS DETERMINED MOISTURE: 0.08 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

Approved for transmittal




DESCRIPTION

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT -

ANALYTICAL LABORATORY

SAMPLE NUMBER U2-T3-ESP-2B35-1

PROXIMATE (Dry)%

Ash ' g5.81
Sulfur, Total 0.90

MISC. (As Det.)
MERCURY 0.07 PPM

AS DETERMINED MOISTURE: 0.44 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Dry)4
Carbon 2.74
Chlorine <0.01
Sulfur, Total 0.90
~ Ash 95.81

Approved for transmittal

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

- UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033401

10/13/03

7

MAJOR ASH ELEM (Dry)%
Si02 48.
A1203 18.
Ti02 1.
Fe203 16.
Ca0 5
MgO 0
Naz0 0
K20 2
P20b 0
- S03 2
UND 3

S
3 -
,"z‘% e
_
) "‘b

t

82
73
03
b6

14
.92
e
.26
18
.44
19




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03

SAMPLE NUMBER U2-T3-ESP-2B35-2 DATE COMPLETED 11/05/03
: : - PROJECT NUMBER - 1621-87 -1
ANALYTICAL NUMBER 033407
ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)% - MAJOR ASH ELEM (Dry}%

Ash 96.51 Carbon 2.04 Si02 49 .40
Sulfur, Total 0.90 Chlorine <0.01 A1203 18.75
' Sulfur, Total 0.90 Ti02 - 1.01

MISC. (As Det.) Ash 96.51 Fe203 17.35
Cal _ 5.62

MERCURY 0.04 PPM : MgO 0.92
' Naz20 0.75

K20 2.23

P205 0.16

S03 2.40

UND 1.41

AS DETERMINED MOISTURE: 0.42 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE - ~
A. SCHWALB 3 D)

Approved for transmittal Cfv :




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
: DATE LOGGED 10/13703
SAMPLE NUMBER U2-T3-ESP-2A41-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033397

PROXIMATE (Dry)%

Ash : 99.12
Sulfur, Total 0.60

MISC. (As.Det.)
MERCURY 0.27 PPM

ANALYSIS REPORT
ULTIMATE (Dry)%

Carbon 0.35
Chlorine <0.01

Sulfur, Total 0.60
Ash : 99.12

MAJOR ASH ELEM

{Dry)%

5102

A1203

7102

Fe203

Cal
MgO
Na20
K20
P205
S03
UND

51.
19.
1.
17.
.92
91
78
.33
12
.65
.06

O OMNOO

87
25
03
08

AS DETERMINED MOISTURE: 0.25 &

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

L

<G D
Approved for transmittal *Ji;%CLWH
B
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CONSOL ENERGY INC.
RESEARCH & DEVEILOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T3-ESP-2A41-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033402

ANALYSIS REPORT

PROXIMATE (Pry) % ULTIMATE {(Dry)% , MAJOR ASH ELEM (Dry)%
Ash 99.01 Carbon 0.43 5102 _ 51.90
Sulfur, Total 0.60 Chlorine <(.01 A1203 19.39
Sulfur, Total 0.60 T02 1.04
MISC. (As Det.) Ash 99 .01 Fe203 - 17.19
' ' Ca0 4.85
MERCURY 0.04 PPM MgO 0.91
Naz0 0.79
K20 2.32
P205 0.12
S03 1.63
UND -0.14

AS DETERMINED MOISTURE: 0.35 &

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

s

Approved for transmittafiv;:
i




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION " UNIT 42 ESP HOPPER ASH PLANT 4
DATE LOGGED 10713703
SAMPLE NUMBER UZ2-T3-ESP-2A43-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033398

ANALYSIS REPORT

ULTIMATE (Dry)%
MISC. (As Det.)
Carbon 0.36

MERCURY 0.02 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.10 %

DISTRIBUTION:
S. TSENG
J. WITHUM
ﬂ' EgﬁﬁgLB <
Lo . N
Approved for transmittal 77 S




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION : UNIT #2 ESP HOPPER ASH PLANT 4
: DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T3-ESP-2A43-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-8/ -1
ANALYTICAL NUMBER 033403

ANALYSIS REPORT

ULTIMATE (Bry) %
MISC. (As Det.)

Carbon 0.26
MERCURY 0.03 PPM Chlorine <0.01

AS DETERMINED MUISTURE: 0.06 %

DISTRIBUTION:
S. TSENG
J. WITHUM
J. LOCKE e
A. SCHWALB fﬂ“vfwﬂﬁ)
b
Approved for transmittal =/ ™=\

s



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2B31-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033411

ANALYSIS REPORT

PROXIMATE (Dry) % ULTIMATE (Dry)4 MAJOR ASH ELEM (Dry)%
Ash 97 .45 Carbon 0.56 Si02 49.18
Sulfur, Total 1.10 Chlorine <0.01 A1203 18.34
Sulfur, Total 1.10 T102 o 0.98
MISC. (As Det.) Ash 97 .45 Fe203 ' 18.87
Ca0 5.34
MERCURY 0.01 PPM MgO0 .88
\ Naz20 0.71
K20 2.12
P205 0.13
S03 2.84
UND 0.61

AS DETERMINED MOISTURE: 0.18 &

DISTRIBUTION:

S. TSENG

J. WITHUM

1" LOCKE - » .
A. SCHHALB <l

Approved for transmittal ““?iY»Q




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
' DATE LOGGED ~ 10/13/03
SAMPLE NUMBER U2-T4-ESP-2B31-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033417

ANALYSIS REPORT

PROXIMATE __ (Dry)¥ ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)%

: 97 .85 Carbon 0.46 S102 48.76
Sulfur, Total 0.90 " Chlorine <0.01 A1203 '18.05
Sulfur, Total 0.90 Ti02 - 0.95

MISC. (As Det.) Ash 97.85 Fe203 19.29
Ca0 5.48

0.01 PPM MgO 0.86

' Na20 g.70

K20 2.09

P205 0.12

S03 2.48

UND 1.22

AS DETERMINED MOISTURE: 0.16 ¥

DISTRIBUTION: ?

S. TSENG

J. WETHUM

J. LOCKE ' :

A. SCHWALB T
<

- C oy
Approved for transmittal vq?ak




CONSOL ENERGY INC. ,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION : UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-E£5P-2B32-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033412

ANALYSIS REPORT

- ULTIMATE (Dry)%
MISC. (As Det.)
Carbon 1.03

MERCURY ~  0.01 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.12 ¥

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

A. SCHWALB S

Approved for transmittal ??Qifﬁ;'




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2B32-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033418

ANALYSIS REPORT

ULTIMATE (Dry) %
MISC. (As Det.)
Carbon 1.03

MERCURY 0.01 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.11 &

DISTRIBUTION:

S. TSENG

J. WITHUM .

J. LOCKE R

A. SCHWALB T

%

Approved for transmitta]’L\évy



CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
: DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2B35-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033413

‘ ANALYSIS REPORT
PROXIMATE (Dry)% ‘ ULTIMATE (Dry) ¥ MAJOR ASH ELEM (Dry)%

Ash ' 92 .84 Carbon 3.73 Si02 48.22
Sulfur, Total 1.01 Chlorine <(.01 A1203 18.39
‘ Sulfur, Total 1.01 Ti02 1.02
MISC. (As Det.) Ash 92 .84 Fe203 15.83
Ca0 5.03

MERCURY 0.07 PPM : MgO o 0.91
. Na20 ~ - 0.73

K20 2.14

P205 -0.13

S03 2.70

UND 4.90

AS DETERMINED MOISTURE: 0.56 %

DISTRIBUTION:
S. TSENG
J. WLTHY

. LOCKE _
A. SCHWALB <:f’(“9

~\;%f
Approved for transmittal /éi$
_—




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129
UNIT #2 ESP HOPPER ASH PLANT 4

DESCRIPTION

SAMPLE NUMBER U2-T4-ESP-2B35-2

PROXIMATE (Ory)%

Ash 96.97
sulfur, Total 0.80
MISC. (As Det.)

MERCURY 0.03 PPM

AS DETERMINED MOISTURE: 0.25 %

DISTRIBUTION:
S, TSENG

J. WITHUM

J. LOCKE

A. SCHWALB

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.40
Chlorine ' <(.01
Sulfur, Total .80

Ash 96.97

DATE LOGGED
DATE COMPLETED 11/05/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033419

10/13/03

MAJOR ASH ELEM (Dry}%

- 5102 48.82
A1203 18.61
1102 1.02
Fe203 17.09
Ca0 5.46
MgO 0.92
Na20 - 0.73
K20 2.28
P205 0.20
503 2.12
UND 2.75

-7

Y

Ty

Approved for transmittal ‘iizb
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CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT .
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10713703
SAMPLE NUMBER U2-T4-ESP-2A41-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033408

_ ANALYSIS REPORT
PROXIMATE (Dry)% ULTIMATE (Dry) ¥ MAJOR ASH ELEM (Dry)#

Ash 98.80 Carbon 0.41 Si02 50.99
Sulfur, Total 0.80. Chlorine <0.01 A1203 18.96
Sulfur, Total 0.80 1102 1.02

MISC. (As Det.) Ash 98.80 Fe203 17.08
Cal : 4.80

MERCURY 0.02 PPM MgO . 0.88
Naz20 0.76

K20 2.23

P205 0.09

S03 2.05

- UND 1.14

AS DETERMINED MOISTURE: 0.43 ¥

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE ' o
A. SCHWALB o )

]
S

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION “w UNIT #2 ESP HOPPER ASH PLANT 4
' DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2A41-2 DATE COMPLETED 11/05/703

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033414

ANALYSIS REPORT

PROXIMATE {(Dry) & ULTIMATE (Dry)% MAJOR ASH ELEM (Dry) %
Ash 98,51 Carbon 0.44 Si02 50.
Sulfur, Total 0.70 Chlorine <0.01 - A1203 18.
Sulfur, Total 0.70 -Ti02 1.

MISC. (As Det.) Ash 98.51 Fe203 ' 17.
Ca0 4.

MERCURY 0.02 PPM MgO 0
: Na20 -0

K20 2.

P205 0

S03 1

UND 1.

AS DETERMINED MOISTURE: 0.38 %

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE B

A. SCHWALB <

./2:"(3-' W&
Approved for transmittal ~'.\§§ZM"
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03
37
84
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CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION : UNIT #2 ESP HOPPER ASH PLANT 4 -
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2A43-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033409 -

ANALYSIS REPORT

ULTIMATE (Dry)%
MISC. (As Det.) '
Carbon 0.29

MERCURY 0.01 PPM Chlorine | <0.01

AS DETERMINED MOISTURE: 0.19 %

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE ST
A. SCHWALB — S

Approved for transmittal i\“*vii




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
| : DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2A43-2 DATE COMPLETED 11/05/03

PROJECT MNUMBER 1621-87 -1
ANALYTICAL NUMBER 033415

ANALYSIS REPORT

- ULTIMATE (Dry)%
MISC. (As Det.)
Carbon 0.24

MERCURY 0.01 PPM Chlorine <0.01

AS DETERMINED MOISTURE: 0.10 %

DISTRIBUTION:

S TSENG

3. WITHUM

) Locke

A, SCHWALB S
<AL

Approved for transmittal ~/ G




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY '
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT;#Q ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2A46-1 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033410

© ANALYSIS REPORT

PROXIMATE (Dry)a ULTIMATE (Dry)% MAJOR ASH ELEM (Dry) %
Ash - 99.02 Carbon 0.29 Si02 50.83
Sulfur, Total 1.00 Chlorine <(.01 A1203 19.62
Sulfur, Total 1.00 °  Ti02 1.07
MISC. (As Det.) Ash 99.02 Fe203 16.23
Ca0 5.12
MERCURY 0.02 PPM MgO 0.95
Na20 0.81
K20 2.36
P205 . 0.14
S03 . 2.50
UND 0.37

AS DETERMINED MOISTURE: 0.15 %

DISTRIBUTION:
S. TSENG

J. WITHUM

. LOCKE e
A. SCHWALB '

Approved for transmittal f'§§i
o




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
, ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION UNIT #2 ESP HOPPER ASH PLANT 4
DATE LOGGED 10/13/03
SAMPLE NUMBER U2-T4-ESP-2A46-2 DATE COMPLETED 11/05/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033416

ANALYSIS REPORT
PROXIMATE_ (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)%

Ash 98.79  Carbon 0.27 Si02 - 51.02
Sulfur, Total 0.90 Chlorine <0.01 A1203 I 19.79
Sulfur, Total 0.90 Ti02 - 1.10

MISC. (As Det.) Ash 98.79 Fe203 15.91
7 _ Cal 5.05

MERCURY 0.02 PPM Mg0 0.96
: Na20 0.84
K20 2.36

P205 0.17

S03 2.43

UND 0.37

AS DETERMINED MOISTURE: 0.12 ¥

DISTRIBUTION:

S. TSENG

J. WITHUM

J. LOCKE e

A. SCHWALB )
Approved for transmittal > ™.




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIMESTONE SLURRY SOLIDS

SAMPLE NUMBER J2-L5-T1-1&2

DATE. LOGGED 10/10/03

DATE COMPLETED 11/10/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033340

ANALYSIS REPORT

(Dry) % MAJOR ASH ELEM

b4

PROXIMATE (Drv)% ULTIMATE
Ash 56.79 Chlorine
Total Sulfur 0.06 Ash
MISC. (As Det.)

MERCURY 0.01 PPM

% SOLIDS

*—“\1“5353 <;E3RLLC¢, 53(113,1d

AS DETERMINED MOISTURE: 0.08 %

DISTRIBUTION:
S, TSENG

J. WITHUM

J. LOCKE

<0.02 Si02

56.79 A1203
Ti02
FeZ03
Cal
Mg0
NazZ0
K20
p205
S03
UND

T
S
Approved for transmitta{;q__;:‘ﬂ
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CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY |
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIMESTONE SLURRY SOLIDS
DATE LOGGED 10/10/03
SAMPLE NUMBER Uz2-LS-12-18&2 DATE COMPLETED 11/10/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBFR 033341

ANALYSIS REPORT

PROXIMATE  (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM  (Dry)¥
Ash 56.80 Chlorine <. 02 $i02 1.78
Total Sulfur 0.08 Ash 5680 A1203 0.15
Ti02 0.01

MISC. (As Det.) Fe203 0.15
Ca0 54.22

MERCURY 0.01 PPM MgO 211
% SOLIDS *\,EZ ¢ Na20 0.02
) Qe She K20 0.04

S Do P205 0.04

S03 0.21

UND 41.27

AS DETERMINED MOISTURE: 0.05 %

DISTRIBUTION:
S. TSENG

J. WITHUM

J. LOCKE

Approved for transmittal ¢




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIMESTONE SLURRY SOLIDS
DATE LOGGED 10710703
SAMPLE NUMBER - U2-L5-T3-1&2 DATE COMPLETED 11/10/03

PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033342

ANALYSIS REPORT '
PROXIMATE (Dry) & ULTIMATE (Ory)# MAJOR ASH ELEM (Dry)%

Ash 56.69  Chlorine €0.02  Si02 1.49
Total Sulfur 0.06  Ash 56.69  A1203 0.14
Ti02 0.01

MISC. (As Det.) Fe203 0.15
Ca0 54.84

MERCURY ~ 0.01 PPN ) MgO 223
% SOLIDS Sikee Na20 0.01
e Bt K20 0.05

> P205 0.01

503 0.15

UND 40.92

AS DETERMINED MOISTURE: 0.05 %

DISTRIBUTION:

S. TSENG

J. WITHUM —
J. LOCKE

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTTON LIMESTONE SLURRY SOLIDS
DATE LOGGED 10/10/03
SAMPLE NUMBER ~ — U2-LS-T4-1&2 DATE COMPLETED 11/10/03
PROJECT NUMBER 1621-87 -1
ANALYTICAL NUMBER 033343

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry) % MAJOR ASH ELEM (Dry)z
Ash h56.72 Chlorine <(.02 $i02 1.67
Total Sulfur 0.06 Ash 56.72 A1203 0.19
Ti02 0.01
MISC. (As Det.) Fe203 0.17
Cal 54 .34
MERCURY 0.01 PPM \”C@ MgO 2.15
% SOLIDS ot Slaxs Na20 0.01
L see G 20 0.06
pz05 0.04
S03 0.16
UND 41 .20

AS DETERMINED MOISTURE: 0.04 %

DISTRIBUTION:
S. TSENG
J. WITHUM
J. LOCKE

<
Approved for transmittal %




& CONSOL ENERGY

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY SOLIDS UNIT2TEST1  pate Completed: 05/19/2005 Project No.: 1621 - 087 -001
Date Received: 4/29/05 . .
Submitted by: S. TSENG Analytical No.: 20051777
Sample No.: FGDS-1
Proximate (Dry) e Ultimate (Dry) % Ash Fusion Reducing Temp. °F
Ash  97.91 Carbon 051 .D.
Volatile Matter : Hydrogen Soft.
Fixed Carbon Nitrogen Hemi
Chlorine  0.0627 :
BTU/b Sulfur, TK;I g?;? Fluid
MAF BTU/Ib Oxygen (DIFF) '
Ash Fusion Oxidizing Temp. °F
Grindabilit Free Swelling Index 1.D.
HGI FSi Seit.
At Moisture % 19.63 Hemi.
0.00 Fluid

Trace Elements

Sulfur Form (Dry)

Pyritic Sulfur Malor Ash Elem.
Sulfate —“J—"—'.
Ignited at ad
Organic gnite a
Sulfur, Total  22.78 A\‘Iizlgg ‘13 i)g
Tio2 =~ 0.00
Misc ‘ Fe203 0.10
E— Cal 34.26
Analysis Value Nl\ggg 831
K20 0.03
P205 0.00
Hg  0.368 ppm 803 4577
Fluorine

Undetermined 18.29

As Determined Moisture 9.63 %
These values have been reviewed and are approved for transmission.

Distribution: Approved:




&5 CONSOL ENERGY.

Research and Development
www.consclenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY SOLIDS ~ UNIT2TEST 2

Sample No.: FGDS-2

Date Completed: 05/19/2005
Date Received: 4/29/05
Submitted by: S. TSENG

Project No.: 1621 -087 -001

Analytical No.: 20051778

Proximate

oryy %

Ash 97.72
Volatile Matter
Fixed Carbon

BTU/Ib
MAF BTU/Ib

Grindability

HGI
At Moisture % 19.44

0.00

Sulfur Form (Dry)

Pyritic Sulfur
Sulfate
Organic

Sulfur, Total 22.48

Misc.

Analysis

Ultimate (Dry} %

Carbon 0.46
Hydrogen
Nitrogen
Chlorine  0.0792
Sulfur, Total 22.48
Ash 97.72

Cxygen (DIFF)

Free Swelling Index
FSi

Trace Elements

g 0.417 ppm

Flucrine

As Determined Moisture 9.44 %

These values have been reviewed and are approved for fransmission.

Distribution:

Approved:

Ash Fusion Reducing Temp. °F
I.D.

Soft.

Hemi.
Fluid

Ash Fusion Oxidizing Temp. °F
1.D.
Soft.

Hemi.
Fluid

Major Ash Elem.

Ignited at ad
5102 1.08
Al203 0.13
TiO2 0.00-
Fe203 0.11
Ca0o 34,60
MgO 0.46
Naz0 0.00
K20 0.03
P205 0.00
S03 45.27

Undetermined 18.32




=== CONSOL ENERGY.

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY SOLIDS UNIT2TEST3  pate Completed: 05/19/2005 Project No.: 1621 - 087 -001
Date Received: 4/29/05 . )
Submitted by: S. TSENG Analytical No.: 20051779
Sample No.: FGDS-3
Proximate (pry) % Uitimate(Dry) % Ash Fusion Reducing Temp. °F
Ash  97.95 Cabon 0.1 LD.
Volatile Matter Hydrogen Soft.
Fixed Carbon Nitrogen Hemi
Chiorine  0.0803 I
BTU/Ib Sulfur, T}cit;: Sggg Fluid
MAF BTU/lb '

Oxygen (DIFF) Ash Fusion Oxidizing Temp. °F

Grindabilit Free Swelling Index I.D.
HG| FSi Soft.

Al Moisture % 19.58 Hemi.
O.OOA Fluid

Trace Elements

Sulfur Form (Dry)

Pyritic Sulfur Maijor Ash Elem.

Sulfate i
[

e gnited at ad
Si02 0.95
Suffur, Total 22.23 Al20O3 0.11
Ti02 0.00
Misc Fe203 0.10
. Ca0 33.64
Analysis Value NMagg ggg
K20 0.02
P205 0.00
Hg (.366 ppm 803 44,71

Fluorin
. © Undetermined 20.05

As Determined Moisture 9.68 %
These values have been reviewed and are approved for fransmission.

Distribution: Approved:




{ &5 CONSOL ENERGY

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY SOLIDS UNIT2TEST4 pate Completed: 05/19/2005
' Date Received: 4/29/05

Project No.: 1621 . 087 -001

Submitted by: S. TSENG Analytical No.: 20051780
Sample No.: FGDS-4
Proximate (Dry} Ultimate(Dry} % Ash Fusion Reducing Temp. °F
Ash  98.02 Carbon 036 .D.
Volatile Matter Hydrogen Soft.
Fixed Carbon Nitrogen Hemi
‘ Chlorine  0.0843 ’
BTU/Ib Sulfur, TXL&:: Sggg Fluid
MAF BTU/ib Oxygen (DIFF) '
y Ash Fusion Oxidizing Temp. °F
Grindabilit Free Swelling Index 1.D.
HGI FSI Soft.
At Moisture % 19.69 Hemi.
0.00 Fluid

Trace Elements

Sulfur Form (Dry)

Pyritic Sulfur
Sulfate
Organic

Sulfur, Total 22.43

Misc.

Analysis Value

Hg 0.340 ppm

Fluorine

As Determined Moisture 9.69 %
These values have been reviewed and are approved for transmission.

Distribution: Approved:

Major Ash Elem.

Ignited at ad
Si02 0.92
Al203 0.10
TiO2 0.00
Fe203 0.09
Ca0 33.17
MgO 0.39
Na20O 0.00
K20 0.02
P205 0.00
803 45.03

Undetermined

- T

20.28




Velocity & Temperature Traverse

Location Plant 4 Stack Duct Dia in Bar,"Hg 29.59
Date 09/25/03 Duct Dia 0.0 ft Static, "H,0 -0.885
Time Run 1 Duct Area 1164.2 ft? Dry Bulb °F 126.1
Tube 1.D. $-19 % O, 6.7 Wet Bulb °F 126.1
Cp 0.788 % CO, 13.5 % H,0 14.05
Operator{s) RLO, KC % N, 79.8 W.M.Wt 29.10
Ports labeled from sampling port to far wall ]
PORT/ Distance Temp DeltaP | Velocity | Null Yaw | Axial Vel
POINT [' From Wali] [—uoF] [["H—d20] [fps] [—uoCW] [fps]
A-1 128 0.958 54,56 54.56
A-2 128 1.121 59.02 59.02
A-3 129 1.144 59.67 59.67
B-1 127 0.727 47.49 47.49
B-2 120 0.866 51.52 51.52
B-3 120 1.077 57.45 57.45
C-1 127 1.143 59.54 59.54
C-2 127 1.209 61.24 61.24
C-3 127 1.300 63.50 63.50
D-1 126 1.161 59.96 59.96
D-2 127 1.375 65.31 65.31
D-3 127 1.400 65.90 65.90
Average 126.1 1.123 58.8 | #DIv/0! 58.8
Maximum 129.0 1.400 65.9 0.0 65.9
Minimum 120.0 0.727 47.5 0.0 47.5
SDEV 2.8 0.190 5.2 | #DIV/0! 5.2
DATA SUMMARY
{Measured) (Axial)
Velocity, fps 58.76 58.76
Velocity, fpm 3526 3526
ACFM 4104575 | 4104575
SCFM 3647499 | 3647499
DSCFM 3134950 | 3134950
Ex Air Free 2132966 | 2132966

12/09/03



Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129
FGD SLURRY FILTRATE UNIT 2 TEST 1

; e Analytical No.: 20051781
Sample No.: FGED-LIG-1 Project No.:1621 -087  -001
Date Raceived: 04/29/2005

Date Completed: 086/01/2005 Submitter: S. TSENG
Water Result
{ma/L unless noted otherwise)
Parameter Value Value Units Avg Value Quality Contrel Calculations
lon Sum 6328.28
Cation Sum 112.25
Anion Sum 115.76
lon Balance 1.85

% lon Imbalance

-1.54

Ammonia, N X
Total Elements l‘(lercur's <1.0 TP
R

Calciu
Fo
Magnesium
Manganes
Potassium

Chromium

Anions:

Chiloride
Ni
Nifrite N
i
Fluoride

These values have been reviewed and are approved for transmission,



£ CONSOL ENERGY.

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY FILTRATE UNIT 2 TEST 2
* FGD-LIQ-2 Analytical No.: 20051782

Sampie No.: !
Project No.: 1621 - -
Date Received: 04/29/2005 ) 087 -001
Date Completed: 06/02/2005 Submitter: S. TSENG
Water Result
{mg/L_unless noted otherwise)
Parameter Value Value Units Avg Value Quality Control Calculations

lon Sum 6037.41

Al CO: e Sl o cation Sum 108.69

Hydroxide, CaCOa3 Anion Sum 111.32

= e 5 . »

B 19 lon Balance 1.44
% lon Imhalance -1.20

Hardness
Tili

bi d Oxye
Ammonia, N

mc.c-cka <1.0 PP

Total Elements

Phosphorous
Sl

Sodiul
Chromium

Anions:

These values have been reviewed and are approved for transmission.



{ =5~ CONSOLENERGY.

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

FGD SLURRY FILTRATE UNIT 2 TEST 3
Sample No.: FGD-LIQ-3 Analytical No.: 20051783

Project No.; 1621 - -
Date Received: 04/29/2005 Ject No.:1621 -087  -001
Date Completed: 06/02/2005 Submitter: S. TSENG

Water Result
{mg/L unless noted otherwise)

Parameter ‘ Value Value Units Avg Value Quality Control Calculations

fon Sum 6139.04
Cation Sum 110.65

Hydroxide, CaCO3 Anion Sum 112.34

Carbonate. GaCO3

R lon B 0.91

Bicarbonate, CaCQOa on Balance

' : % lon Imbalance -0.76

Total Dissolved Solids
Specifi
Hardness

Osmotic Pressure
Dissclved Oxyge
Ammonia, N

m-ercu-rc& <1.0 ?E-b

Total Elements

Chromium

Anions:

i;iﬁoride

These values have been reviewed and are approved for transmission.



FGD SLURRY FILTRATE UNIT 2 TEST 4

Sample No.: FGD-LIQ-4
Date Received: 04/29/2005
Date Completed: 06/02/2005

J €2 CONSOL ENERGY.

Research and Development
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129

Analytical No.: 20051784
Project No.: 1621 -.087 -001

Submitter: S. TSENG

Water Result
{mg/L unless noted otherwise)

Value

Parameter

Osmotlc Pressure

Value Units Avg Value Quality Control Calculations
lon Sum 6244.04
Cation Sum 112.01
Anion Sum 114.63
lon Balance 1.39
% lon Imbalance -1.16

Dissoved:© ;y_gen
Ammonla N

Total Elements

me“wr“\ <1.0 ?Pb

Aluminurr
Calcuum
lron-
Magnesmm

Chloride | 2300

Nitrate; N:

Nitrite, N
Bromide
Fluoride

These values have been reviewed and are approved for transmission.



T0: S, TSENG

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -1

- DESCRIPTION
SAMPLE NUMBER

FGD MAKE-UP WATER
UZ-H20-T1

ANALYTICAL NUMBER 033352

ANALYSIS
Calcium
Magnesium
Sodium
Ammonia as NH3
Chloride ,
Nitrate as N
Sulfate

MERCURY

Note: All units mg/L unless specified

~------- WATER ANALYSIS

UNITS VALUE
27.8
4.92
3.63

ppm <5

20.0
1650
22.5

ng/ml <1.0

DATE LOGGED 10/10/03
DATE COMPLETED /7 /

VALUE

21.0

DUP AVG

20.5



CONSOL ENERGY INC.
RESEARCH &. DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLYANIA 15129

T0: S. TSENG

PROJECT NUMBER 1621-87 -1 DATE LOGGED  10/10/03
? DATE COMPLETED 11/07/03

DESCRIPTION FGD MAKE-UP WATER
. SAMPLE NUMBER  U2-H20-T2
ANALYTICAL. NUMBER 033353

R WATER ANALYSIS ----=«---

ANALYSIS UNITS VALUE VALUE DUP AVG
Calcium 30.2
Magnesium : 5.00
Sodium a 3.31
Ammonia as NH3 ppm <5
Chloride : 15.0
Nitrate as N 1250
Sulfate ' 21.8
MERCURY ng/ml  <1.0

Note: All units mg/L uniess specified



CONSOL. ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY
SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT  NUMBER  1621-87 -1 DATE L.OGGED 10/10/03
' : DATE COMPLETED / /

DESCRIPTION - FGD MAKE;UP WATER
SAMPLE NUMBER  U2-H20-T3
ANALYTICAL NUMBER 033354

-------- WATER ANALYSIS - ------~-

ANALYSIS UNITS VALUE VALUE DUP AVG
Catcium 30.5
Magnesium 4.97
Sodium 3.31
Ammonia as NH3 ppm <h
Chloride 11.0
Nitrate as N 1090
- Sulfate 21.8
MERCURY ng/ml  <1.0

Note: Al1 units mg/L unless specified




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT NUMBER 1621-87 -1 ' DATE LOGGED 10/10/03
DATE COMPLETED / /

DESCRIPTION FGD MAKE-UP WATER
SAMPLE NUMBER  U2-H20-T4
ANALYTICAL NUMBER 033355

-------- WATER ANALYSIS «vv-n---

ANALYSIS UNITS VALUE VALUE DUP AVG

Calcium 36.1
Magnesium 5.44
Sodium 3.39
Ammonia as NH3 ppm <5
Chloride ' . 20.0
Nitrate as N : 1630
Sulfate : - 355
MERCURY ng/mt <1.0

Note: All units mg/L unless specified
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