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This report was prepared as an account of work sponsored by an agency of the
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commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or
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opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.



ABSTRACT

CONSOL Energy Inc., Research & Development (CONSOL), with support from the U.S.
Department of Energy, National Energy Technology Laboratory (DOE) 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 dyer absorber — fabric filter (SDA-FF) combination. In
this program CONSOL is to determine 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 sixth 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 an average of 3.7 percent sulfur. The unit is equipped with SCR, ESP, and
FGD to control NOy, particulate, and SO, emissions, respectively. Four sampling tests
were performed during the week of August 30, 2004. Flue gas mercury speciation and
concentrations were determined at the SCR inlet, SCR outlet, air heater outlet (ESP
inlet), and at the stack (FGD outlet) using the Ontario Hydro method. Coinciding with
the flue gas measurements, process stream samples were collected to calculate the
mercury balance.

The results show that the SCR/air heater combination converted 98% of the elemental
mercury to the oxidized and particulate forms. Mercury removal, on a coal-to-stack
basis, was 90%. The mercury material balance closures for the four tests ranged from
76% to 104%, with an average of 88%.

These results show that the SCR had a positive effect on mercury oxidation. In earlier
programs, CONSOL sampled mercury at six plants with wet FGDs for SO, control
without SCR catalysts. At those plants, an average of 61+15% of the mercury was in
the oxidized and particulate forms at the air heater outlet, and the average coal-to-stack
mercury removal was 66+8%.

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

CONSOL Energy Inc., Research and Development (CONSOL R&D) is determining
mercury speciation and removal at 10 coal-fired facilities with SCR/FGD combinations.
These facilities are listed in Table 1. CONSOL R&D’s Exploratory and Environmental
Research Group conducted a series of flue gas mercury (Hg) measurements on Unit 2
at Plant 10 during the week of August 30, 2004, under U. S. Department of Energy
(DOE) Cooperative Agreement No. DE-FC26-02NT41589 and EPRI Agreement No.
EP-P13687/C6810. The test program consisted of four sets of measurements across
the combustion emission control system that consists of a selective catalytic reduction
(SCR) unit, electrostatic precipitator (ESP), and flue gas desulfurization (FGD) system.
The mercury measurements were made using the Ontario-Hydro Flue Gas Hg
Speciation Method at the SCR Inlet, SCR Outlet, Air Heater Outlet (upstream from the
ESP), and the Stack. The testing conducted by CONSOL R&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
5 Unit 1 1,300 | SCR/ESP/ Limestone FGD, in-situ oxidation Bit Yes
5Unit2 | 1,300 | ESP/ Limestone FGD, in-situ oxidation Bit @
6@ 566 | SCR/ESP/ Limestone FGD, ex-situ oxidation Bit Yes
7@ 544 | 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 was not installed at these units when the tests were conducted.
@ Tests were also conducted at these units during non-ozone season.



HOST UTILITY DESCRIPTION

Unit 2 at Plant 10 is a 1,300 MW pulverized bituminous coal-fired electricity generating
facility with an SCR unit, ESP, and magnesium-enhanced lime based wet FGD
designed for 95% SO, reduction. The plant typically burns bituminous coal containing
3-4% sulfur. The SCR catalyst (honeycomb type) was made by Cormetech. The SCR
is operated only during the ozone season. A concentrated urea solution was
decomposed under heat and pressure to produce ammonia, which was then introduced
into the flue gas duct upstream of the SCR catalyst for NOx reduction. Trona powder
was injected after the air heater to control SOz emission. Emulsified sulfur was added
to the lime slaker to produce thiosulfate ions to inhibit the oxidation of sulfite ions in the
scrubbing liquor. This unit has six scrubber modules. During the test, only five modules
were in service.

MERCURY SAMPLING RESULTS
l. Test Matrix

The mercury measurements consisted of a total of four tests over three days. The test
matrix is summarized in Table 2.

Table 2. Sampling Test Matrix

Flue Gas Sampling Process Sampling
Date Activity | gep | scr | AT Bottom | ESP | Lime | Fop | "GP
Inlet | Outlet Heater | Stack| Coal Ash Ash | Slurry | Slurr Makeup
QOutlet y y Water

8/30 Arrive, Setup
8/31 Setup, Test 1 X X X X X X X X X X

Test 2 X X X X X X X X X X
9/1

Test 3 X X X X X X X X X X

Test4 X X X X X X X X X X
9/2 Pack,

Demobilize

A total of 16 flue gas mercury measurements were conducted using ASTM Method D-
6784-02 (Ontario Hydro Method). Mercury measurements were a maximum of 120
minutes in duration. Details of sampling conditions are provided in this report.

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

Il. Flue Gas Mercury Sampling Results

Figure 1 shows the mercury speciation for the four tests at each location. All tests were



made isokinetically. A complete listing of mercury analyses is in Appendix C. The
results at each location are discussed in the following sections. The associated tables
list the measured Ontario Hydro sampling train concentrations and the mercury
throughput for the respective location with the concentrations applied to the stack flow
rate corrected to the locations’ oxygen concentration. Adjusting the mercury throughput
to the stack flow rate is more accurate as this is the only location where flow could be
measured accurately.

A. SCR Inlet

Four mercury measurements were conducted at the SCR inlet location. Table 3
summarizes the mercury measurements at SCR inlet. The results show that more than
99.7% of the mercury was in the gas phase. The high percentage of gas phase
mercury is expected due to the gas temperature (639°F) at this location. Nearly 54% of
the total mercury was in the elemental form. The average concentrations of the gas
phase oxidized and elemental mercury were 4.65 and 5.40 ug/m?®, respectively. The
average concentration of total mercury measured at this location was 10.1 pg/m® and
the average total mercury mass flow rate was 13.6 mg/sec.

Table 3. Flue Gas Hg Speciation at the SCR Inlet

: 3
e | Tt | e o Flow, mases

' HgPa" Hg** Hgo Hgtotal HgP™" Hg** Hgo Hgtotal
8/31 1 0.03 3.24 7.19 10.5 0.04 4.29 9.54 13.9
9/01 2 0.03 4.55 3.86 8.44 0.05 6.16 5.23 11.4
9/01 3 0.03 3.78 4.77 8.58 0.04 5.15 6.50 11.7
9/02 4 0.03 7.04 5.79 12.9 0.04 9.50 7.81 17.4

Averagel 03 | 465 | 540 | 101 | 004 | 628 | 727 | 136
Standard) o yy; | 168 | 143 | 207 | 0002 | 228 | 1.84 | 274
Deviation

orep| 44 | 362 | 265 | 205 | 46 | 364 | 253 | 201

B. SCR Outlet

Four mercury measurements were conducted at the SCR outlet location. Table 4
summarizes the results of the mercury measurements. Total mercury results for this
location average approximately 30 percent higher than the total mercury measured at
the SCR inlet. This is likely due to some stratification of the mercury concentration
exiting the SCR. As mentioned later in this report, only one of the flue gas ducts were
sampled. As with the SCR inlet, the majority (99.7%) of the mercury consisted of vapor-



phase mercury; most (95.2%) of the mercury was oxidized. @ The average
concentrations of the particle-bound, oxidized and elemental mercury measured at this
location were 0.04, 12.7, and 0.63 pg/m°, respectively. The average concentration of
total mercury was 13.4 pg/m® and the average mercury mass flow rate was 18.2
mg/sec.

Table 4. Flue Gas Hg Speciation at the SCR Outlet

: 3
Hg Concentration, pg/m Hg Flow, mg/sec

Date Test (dry std conditions)

No. ngart Hg++ Hgo Hgtotal ngart Hg++ Hgo Hgtotal
8/31 1 0.03 13.3 0.65 14.0 0.05 18.3 0.89 19.2
9/01 2 0.04 13.1 0.37 13.6 0.05 17.8 0.50 18.3

9/01 3 0.04 12.8 0.61 13.5 0.05 17.5 0.83 18.3

9/02 4 0.04 11.7 0.90 12.6 0.05 15.8 1.22 17.1

Averagel o4 | 127 | 063 | 134 | 005 | 173 | 086 | 182
Standardf o> | 074 | 022 | 057 | 0.002 | 108 | 030 | 0.89
Deviation

orsp| 46 58 | 342 | 43 38 62 | 342 | 49

C. Air Heater Outlet

Four mercury measurements were conducted at the air heater outlet location. Table 5
summarizes the results of the mercury measurements. The majority (98%) of the
mercury was in the vapor-phase. The average concentrations of the particulate-bound,
oxidized and elemental mercury measured at this location were 0.02, 10.4 and 0.20
ng/m?, respectively. The average concentration of total mercury was 10.7 pg/m?® and
the average mercury mass flow rate was 14.6 mg/sec.



Table 5.

Flue Gas Hg Speciation at the Air Heater Outlet

Hg Concentration, ug/m?®
Test (dry std conditions) Hg Flow, mg/sec
Date No
) ngart Hg++ Hgo Hgtotal ngart Hg++ Hgo Hgtotal
8/31 1 0.02 13.3 0.17 13.5 0.03 18.0 0.23 18.3
9/01 2 0.03 9.38 0.20 9.61 0.04 13.0 0.28 13.3
9/01 3 0.01 9.85 0.24 10.1 0.02 13.4 0.33 13.8
9/02 4 0.02 9.25 0.17 9.44 0.03 12.6 0.23 12.9
AVeragel oo | 104 | 020 | 107 | 003 | 143 | 027 | 146
Standard) , 505 | 190 | 003 | 1.89 | 001 | 251 | 005 | 2.48
Deviation
PRSD 22.8 18.2 16.6 17.7 23.7 17.6 18.2 17.0
D. Stack
Four mercury measurements were conducted at the stack location. Table 6

summarizes the results of the mercury measurements. Elemental mercury throughput
increased, between the air heater outlet and the stack, by more than 300%, from 0.27 to
0.83 mg/sec. A large increase in elemental mercury concentration was observed in wet
scrubbers in tests at other plants in this program.?The average concentrations of the
particulate-bound, oxidized and elemental mercury measured at the stack were 0.002,
0.65, and 0.52 pg/m°, respectively. The average total mercury concentration was 1.18

ng/m? and the average mercury mass flow rate was 1.85 mg/sec.

1J. A. Withum, S. C. Tseng, J. E. Locke, Topical Report No. 1 for U.S. DOE Project No.

DE-FC26-02NT41589 entitled, "Evaluation of Mercury Emissions fro Coal-Fired

Facilities with SCR and FGD Systems.”

2J. A. Withum, S. C. Tseng, J. E. Locke, Topical Report No. 4 for U.S. DOE Project No.

DE-FC26-02NT41589 entitled, "Evaluation of Mercury Emissions fro Coal-Fired

Facilities with SCR and FGD Systems.”




Table 6. Flue Gas Hg Speciation at the Stack
Hg Concentration, ug/m?®

Date -II-\leSt (dry std conditions)
0.

Hg Flow, mg/sec

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

8/31 1 2.15x10% | 0.99 | 0.68 | 1.68 [3.37x103| 155 | 1.07 | 2.63

9/01 2 |2.23x10°| 0.66 | 0.32 | 0.99 [3.45x10° 1.03 | 0.50 | 1.53

9/01 3 [2.21x10°| 0.45 | 0.33 | 0.78 [3.44x10° 0.70 | 0.51 | 1.21

9/02 4 2.16x10°| 0.48 | 0.76 | 1.25 [3.53x10 0.79 | 1.24 | 2.04

Average| 2.19x10° | 0.65 | 0.52 | 1.18 [3.45x10% 1.02 | 0.83 | 1.85
Std. Dev.| 3.86x10° | 0.25 | 0.23 | 0.39 [6.55x10° 0.38 | 0.38 | 0.62
PRSD 18 38.2 | 443 | 329 1.9 374 | 46.0 | 0.34

[I. SCR/FGD System Hg Removal

Table 7 summarizes the flue gas mercury removal across the SCR/FGD system. The
coal-to-stack average mercury removal was 89.6%. Comparing the mercury at the
stack to the mercury at the air heater outlet, the average removal was 87.4%.

Table 7. Flue Gas Mercury Removal
System Mercury Reduction
Ontario Hydro Results, Coal Feed Based Reduction,
Date Tl\?St mg Hg"™"? /sec mg Hg"™"? /sec
0.
Air o
% Coal %
Heater | Stack Reduction | Feed Stack Reduction
Outlet
8/31 1 18.3 2.63 85.6 18.84 2.63 86.0
9/01 2 13.3 1.53 88.5 15.68 1.53 90.2
9/01 3 13.8 1.21 91.2 19.63 1.21 93.8
9/02 4 12.9 2.04 84.2 17.39 2.04 88.3
Average | 14.6 1.85 87.4 17.88 1.85 89.6
Standard Deviation | 2.48 0.62 3.12 1.74 0.62 3.31
PRSD | 17.0 0.34 3.6 9.7 0.34 3.7




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 is defined as the total mercury output from the plant
divided by the total mercury input (expressed as %). The total mercury input is the sum
of the amounts of mercury in the coal, lime slurry and FGD makeup water entering the
plant. The total mercury output is the sum of the amounts of mercury leaving the plant
via bottom ash, ESP hopper ash, FGD slurry blowdown, and stack flue gas. Table 8
summarizes the mercury material balance closure for the four tests conducted at the
plant. The calculated material balance closure for mercury ranged from 76% to 104%.

The material balance closures for mercury for all the four tests are within the QA/QC
criterion of 70-130% for a single test and the average value is 88%, 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 8. Mercury Material Balance.
Test No. 1 2 3 4
Mercury input from coal (mg/sec) 18.8 15.7 19.6 17.4
Mercury input from lime slurry (mg/sec) 0.03 0.02 0.03 0.02
Mercury input from FGD makeup (mg/sec) 0.13 0.19 0.13 0.27
Total Hg input (mg/sec) 19.0 15.9 19.8 17.7
Mercury output via bottom ash (mg/sec) 0.006 0.005 0.006 0.005
Mercury output via ESP ash (mg/sec) 0.55 0.49 0.44 0.47
Mercury output from FGD slurry (mg/sec) 16.6 12.5 13.4 11.9
Hg output via stack flue gas (mg/sec) 2.63 1.53 1.21 2.04
Total Hg output (mg/sec) 19.8 14.5 15.1 14.5
Hg material balance closure (output / input) 104% 91% 76% 82%
Average Hg material balance closure 88 £ 12%

EXPERIMENTAL AND SAMPLING METHODS

CONSOL Ré&D performed flue gas mercury determinations using the Ontario-Hydro
sampling method. As a quality assurance/quality control (QA/QC) measure, samples of
the coal, mill rejects, bottom ash, lime slurry, ESP ash, FGD slurry, FGD makeup water,
trona, and urea solution, were taken to determine a mercury balance across the system.

l. Flue Gas Sampling Locations and Sampling Points

Four sampling locations, the SCR inlet, SCR outlet, air heater outlet (upstream of the
ESP), and stack outlet were tested. Figure 2 is a flow schematic indicating the sampling
locations at Plant 10, Unit 2.



Flue gas exits the economizer through three ducts (designated Ducts A, B, and C) and
passes through the SCR, air heater, ESP, and FGD, before merging into a single duct
to the stack. Previous mercury sampling on this unit was conducted on the B duct
exclusively. To maintain consistency in results, CONSOL also sampled the B duct at
the SCR inlet, SCR outlet, and air heater outlet. Because the large stack diameter
requires the use of a sampling probe in excess of twelve feet in length, the stack was
sampled for mercury through a single port. However, a full traverse with a pitot tube
was conducted with each test to determine the gas flow rate.

Individual sampling locations are detailed in the following sections:

A. SCR Inlet

The SCR inlet consists of three horizontal, rectangular ducts, each measuring 32 feet
wide by 18 feet, 6 inches deep.

A single point in Duct B was sampled in this program. Total test duration was 120
minutes, with the exception of test 3, which had to be shortened to 110 minutes due to
high sample train vacuum readings resulting from excessive filter loading. Parametric
readings were recorded every ten minutes. Mercury measurements were conducted
with the sampling nozzle oriented parallel to and directly into the flow.

Four mercury measurements were performed at the SCR inlet. The sample train was
prepared in EPA Method 17 configuration using an in-stack 19 mm x 90 mm quartz-fiber
thimble filter. The filter apparatus was attached to a heated probe that was connected
to the impinger train with a flexible heated Teflon sample line. Figure 3 is a photograph
of the mercury sampling train on the SCR inlet. Mercury measurements were
conducted isokinetically.

B. SCR Outlet

The SCR outlet consists of three vertical, rectangular ducts, each measuring 32 feet
wide by 20 feet, 8 inches deep. Twelve sample ports are spaced across the face of
each duct.

Only Duct B was sampled in this program. Preliminary pitot surveys conducted on
August 31, 2004, indicated that the gas flow was straight, not cyclonic or swirling.
During each test, the duct was sampled through four test ports; a single point in each
port was sampled for 30 minutes, with parametric readings every ten minutes. The
entire test duration was 120 minutes. Mercury measurements were conducted with the
sampling nozzle oriented parallel to and directly into the flow.

Four mercury measurements were performed at the SCR outlet. The sample train was
prepared in EPA Method 17 configuration using an in-stack 19 mm x 90 mm quartz-fiber
thimble filter. The filter apparatus was attached to a heated probe that was connected
to the impinger train with a glass filter bypass in a heated filter box. Figure 4 is a
photograph of the mercury sampling train on the SCR outlet. Mercury measurements
were conducted isokinetically.



C. Air Heater Outlet (ESP Inlet)

The air heater outlet duct consists of three horizontal ducts, each approximately 10 feet
deep and 44 feet wide. Fourteen test ports are located across the top of each duct.
Preliminary pitot surveys conducted on August 31, 2004, indicated that the gas flow was
straight, not cyclonic or swirling.

For consistency of results, only Duct B was sampled. The duct was sampled through
three accessible test ports; a single traverse point was sampled in each port. Each
point was sampled for 40 minutes, with parametric readings recorded every ten
minutes, for a total test time of 120 minutes. Mercury measurements were conducted
with the sampling nozzle oriented parallel to and directly into the flow.

Four mercury measurements were performed at the air heater outlet. The sample train
was prepared in EPA Method 17 configuration using an in-stack 19 mm x 90 mm
quartz-fiber thimble filter. The filter apparatus was attached to a heated probe that was
connected to the impinger train with a flexible heated Teflon sample line. Figure 5 is a
photograph of the mercury sampling train on the air heater outlet. Mercury
measurements were conducted isokinetically.

D. Stack (FGD Outlet)

The stack is 40 feet in diameter. Single point sampling was conducted in the East
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 sample runs were performed at the stack sampling location. All tests were 120
minutes in duration with parametric readings recorded every ten minutes. A standard
EPA Method 5 sample train configuration was utilized for this location.

Preliminary pitot surveys conducted on the August 31, 2004, indicated that the gas flow
was straight, not cyclonic or 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.

. Flue Gas Mercury Measurements

Flue gas mercury measurements were obtained using the Ontario-Hydro Hg speciation
train. The sampling train schematic is shown in Figure 7.

Flue gas was extracted from the flue gas stream and pulled through a heated glass-
lined probe and quartz filter. Total particulate matter mass loading was calculated from
the solids collected prior to and on the filter. Probe temperatures were maintained at
325 + 25 °F at the SCR inlet and outlet and the air heater outlet. Probe and filter
temperatures were maintained at 248 + 25 °F at the stack. Where particle loading is



high, the probe and filter are maintained as close as practical to the flue gas
temperature.

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 mercury 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. Mercury 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 (KMnQO,) 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 mercury species collected by the Ontario-
Hydro sampling train component are listed in Table 9.

Table 9. Mercury Speciation by Train Component
Train Component Species Measured
Probe & Nozzle Rinse HgP2"

Quartz Filter HgP2"
KCI Impingers Hg"™
HNOs/H,0, Impinger Hg®
KMnO, Impingers Hg®
HCI Rinse of KMnO4 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 between 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 minutes, and
then disassembled. The components were transported back to the lab trailer for
recovery.
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The amount of mercury collected in the impinger solutions was determined as outlined
in EPA Method 29 and the Ontario-Hydro Method. An aliquot of the impinger solution is
acidified and the mercury is determined using cold vapor atomic absorption (CVAA)
spectroscopy. The atomic absorption spectrometer is calibrated with a commercial
mercury standard. The calibration is verified using NIST Standards 1641D and 1633b.
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 aqua-regia in pressure vessels prior to analysis by CVAA.

[I. Coal Sampling and Analysis

A. Coal Samples

The plant operators collected samples twice a day at about 9:00 AM and 9:00 PM from
the coal feed which was upstream of the day bins. This is the safest place to collect
coal samples. Once the coal entered the bins, the transfer pipes between the bins and
the burners were pressurized. About 50 pounds of coal were taken each time. The
coal was transferred to the laboratory where it was pulverized and split. CONSOL
received each sample in a one-gallon plastic zip-top bag. Listed in Table 10 are the
coal samples collected.

Table 10. List of Coal Samples

Test No. | Test Date | Sample I.D. | Sampling Time
1 8/31/2004 Coal Test 1 09:00
2 9/1/2004 Coal Test 2 21:00
3 9/1/2004 Coal Test 3 09:00
4 9/2/2004 Coal Test 4 21:00
B. Summary of the Results of Coal Analyses

Coal Samples were analyzed using a direct mercury analyzer following the procedures
of ASTM Method D6722. Detailed results of analysis for each coal sample are
presented in Appendix D and the results are summarized in Table 11.
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Table 11.

Results of Analysis of Coal Samples.

Sample ID Coal Test | Coal Test | Coal Test | Coal Test
1 2 3 4
Sample Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044630 | 20044631 | 20044632 | 20044633
Moisture (%) 1.98 1.73 1.96 1.77
VM (%, dry) 39.34 39.13 39.35 39.12
Ash (%, dry) 9.64 9.33 9.79 9.55
Carbon (%, dry) 73.94 74.97 73.81 74.30
Hydrogen (%, dry) 4.44 4.32 4.23 452
Nitrogen (%, dry) 1.50 1.68 1.70 1.74
Total Sulfur (%, dry) 3.82 3.62 3.76 3.70
HHV (Btu/lb, dry) 13,357 13,502 13,300 13,326
Chlorine (%, dry) 0.06 0.06 0.07 0.06
Hg (ppm, as det'd) 0.127 0.111 0.135 0.123
Major Ash Elements (%, dry)
SiO; 43.21 42.72 43.51 43.47
Al O3 21.16 20.77 21.24 20.76
TiO, 0.88 0.86 0.88 0.87
Fe,O3 26.63 27.02 25.59 26.46
CaO 2.93 3.17 3.16 3.11
MgO 0.76 0.76 0.74 0.77
Na,O 0.42 0.48 0.44 0.44
KO 1.59 1.58 1.61 1.62
P,0s 0.28 0.38 0.31 0.33
SO; 3.08 2.78 3.27 2.87

V. Process Sample Collection

CONSOL R&D and plant personnel collected samples of bottom ash, mill rejects, ESP
ash, lime slurry, FGD slurry, FGD makeup water, Trona, and urea. CONSOL Ré&D
completed comprehensive analyses using a direct mercury analyzer and following the
procedures of ASTM Method D6722. Detailed results of the process material analyses
are presented in Appendix D.
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A. Bottom Ash

At the end of each test, plant operators collected a bottom ash sample from the
discharge of the sluicing pipe immediately after the ash was discharged from the ash
sluicing bins. Table 12 details the results of the bottom ash analyses.

Table 12.  Results of Analyses of Bottom Ash Samples
Bottom Bottom Bottom Bottom
Sample ID Ash Test | Ash Test | Ash Test | Ash Test
1 2 3 4
Sample Date 8/31/2004 | 9/1/2004 | 9/1/2004 | 9/2/2004
Analytical No. 20044634 | 20044635 | 20044636 | 20044637
Moisture (%) 0.01 0.01 0.01 0.01
Ash (%, dry) 100.67 101.45 100.76 100.49
Carbon (%, dry) 0.13 0.03 0.04 0.03
Chlorine (ppm, dry) 34 8 14 35
Hg (ppm, as det'd) < 0.004 <0.004 <0.004 < 0.004
Major Ash Elements
(%.dry)
SiO, 36.13 37.78 41.14 41.31
Al;O3 17.51 18.16 19.76 19.84
TiO, 0.79 0.83 0.91 0.90
Fe,03 37.86 38.15 33.60 32.45
CaO 2.53 2.60 2.77 2.74
MgO 0.60 0.62 0.68 0.68
Na,O 0.33 0.32 0.35 0.38
K20 1.10 1.15 1.27 1.32
P,0s 0.19 0.23 0.25 0.23
SO3 0.34 0.81 0.29 0.11

B. Mill Rejects

Four samples were taken by the plant operators. The volume of mill rejects collected in
each test was very small, less than 5 gallons. Rusty metal objects such as bolts, nuts,
welding rods, and nails were identified in every sample. These metallic contaminants
were removed before the samples were prepped. The results of analysis of the mill
reject samples are summarized in Table 13.
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Table 13.

Results of Analyses of Mill Reject Samples

Mill Mill Mill Mill
Sample ID Rejects Rejects Rejects Rejects
Test 1 Test 2 Test 3 Test 4
Sample Date 8/31/2004 | 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044883 | 20044884 | 20044885 | 20044886
Moisture (%) 0.48 0.40 0.75 0.99
VM (%, dry) 20.45 23.31 18.55 19.39
Ash (%, dry) 83.34 78.93 85.72 67.04
Carbon (%, dry) 7.02 11.29 6.76 19.84
Total Sulfur (%, dry) 10.85 18.17 9.64 13.94
Chlorine (%, dry) 0.01 0.01 0.01 0.02
Hg (ppm, as det'd) 0.985 1.440 0.535 0.797
Major Ash Elements
(%,dry)

SiO; 28.11 15.98 29.51 38.36

Al,O3 6.86 4.61 9.28 10.00

TiO; 0.35 0.23 0.45 0.49

Fe,0O3 28.25 34.09 25.78 41.53

CaO 19.05 16.14 17.70 3.92

MgO 3.58 2.02 2.09 0.88

Na,O 0.32 0.21 0.36 0.41

K20 0.67 0.34 0.61 0.87

P,0s 0.10 0.08 0.19 0.13

SO3 13.73 19.37 11.44 4.19

C. ESP Ash

The ESP ash hoppers are arranged in two levels (upper and lower) with 18 hoppers (3
rows x 6 hoppers per row) at each level. Figure 8 depicts the layout and identification of
these hoppers. Ash samples could only be taken from hoppers fitted with ash sampling
pipes, which are marked with bold-faced letters in Figure 8. Shown in Figure 9 is a

picture of one of these hoppers, taken during sample collection.
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ESP ash samples were taken by two laboratory technicians, during the second hour of
each test. The samples were initially collected in one-liter size bottles, then transferred
into labeled, one-gallon size Ziploc bags, and then sealed in a second Ziploc bag to
prevent moisture from entering the bags.

Tables 14 through 17 summarize the analytical results for the ESP ash samples from
test runs 1 through 4, respectively. In tests conducted at other plants, CONSOL has
observed that the mercury content of the ESP ash samples tends to be correlated with
the carbon content of the samples. Similar behavior was observed here. Figure 10
shows the correlation between ESP ash carbon concentration and mercury
concentration. The R? for the linear regression line in Figure 10 is 0.739.
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Table 14.

Results of Analyses of ESP Hopper Ash Samples Collected in Test 1.

Sample ID ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper | ESP Hopper
Ash 1-11L Ash 1-15L Ash 1-16L Ash 1-17L Ash 1-21L Ash 1-25L Ash 1-31L Ash 1-32L Ash 1-35L Ash 1-12U Ash 1-15U Ash 1-21U Ash 1-25U Ash 1-26U Ash 1-31U
Hopper No. 11L 15L 16L 171 21L 251 31L 32L 35L 12U 15U 21U 25U 26U 31U
Electric Field No. 1 1 2 3 1 1 1 2 1 2 1 1 1 2 1
Ananlytical No. 20044650 20044651 20044652 20044653 20044654 20044655 20044656 20044657 20044658 20044659 20044660 20044661 20044662 20044663 20044664

Moisture (%) 0.19 0.18 0.14 0.25 0.16 0.11 0.62 1.02 0.80 0.33 0.13 0.03 0.15 0.10 0.15

Ash (%, dry) 97.76 97.52 96.89 95.75 98.76 98.50 98.22 96.92 97.03 95.97 97.68 98.66 98.25 98.28 98.28

Carbon (%, dry) 1.52 151 1.92 1.48 0.86 1.02 117 1.66 1.45 2.65 1.66 0.96 1.14 0.86 131

Hg (ppm, as det'd) 0.062 0.039 0.066 0.046 0.022 0.020 0.041 0.044 0.069 0.204 0.078 0.037 0.025 0.025 0.056
Major Ash Elements (%, dry)

SiO, 42.87 43.01 42.60 45.51 42.96 44.02 38.99 42.97 39.86 45.62 44.95 44.66 44.25 41.91 45.75

Al,O4 20.61 20.64 20.69 23.97 20.31 21.04 18.65 21.25 19.42 22.38 21.75 21.31 21.35 20.25 21.89

TiO, 0.94 0.96 0.97 1.18 0.94 0.98 0.87 0.99 0.90 1.05 1.02 1.00 1.00 0.96 1.02

Fe O3 25.29 24.22 22.90 15.83 26.09 23.64 27.85 21.55 26.94 18.14 21.26 23.49 22.05 25.31 21.85

CaO 2.82 2.84 2.88 3.18 2.89 2.82 2.64 3.62 4.82 2.89 2.90 2.95 2.89 2.93 2.89

MgO 0.79 0.77 0.75 0.94 0.81 0.77 3.81 1.85 2.65 0.81 0.89 0.77 0.78 0.74 0.78

Na,O 3.06 2.47 251 1.39 251 2.85 2.93 1.84 0.47 2.20 2.16 213 3.04 2.42 2.36

K0 1.75 1.73 1.76 2.24 1.68 1.78 154 1.89 1.64 1.95 1.89 1.76 1.84 1.68 1.88

P,0s 0.32 0.35 0.40 0.83 0.31 0.34 0.17 0.45 0.28 0.47 0.40 0.36 0.39 0.36 0.37

SO, 2.33 2.95 3.42 4.00 2.01 2.76 3.25 3.11 1.92 2.88 2.50 2.08 2.99 3.26 2.25
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Table 15.  Results of Analyses of ESP Hopper Ash Samples Collected in Test 2.

Sample ID ESP Hopper| ESP Hopper| ESP Hopper|ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper|ESP Hopper| ESP Hopper] ESP Hopper|ESP Hopper|ESP Hopper|ESP Hopper
Ash 2-11L | Ash 2-15L | Ash 2-16L | Ash 2-17L | Ash 2-21L | Ash 2-25L | Ash 2-31L | Ash 2-32L | Ash 2-35L | Ash 2-12U | Ash 2-15U | Ash 2-21U | Ash 2-25U | Ash 2-26U | Ash 2-31U
Hopper No. 11L 15L 16L 171 21L 25L 31L 32L 35L 12U 15U 21U 25U 26U 31U
Electric Field No. 1 1 2 3 1 1 1 2 1 2 1 1 1 2 1
Ananlytical No. 20044665 | 20044666 | 20044667 | 20044668 | 20044669 | 20044670 | 20044671 | 20044672 | 20044673 | 20044674 | 20044675 | 20044676 | 20044677 | 20044678 | 20044679
Moisture (%) 0.13 0.15 0.15 0.29 0.01 0.01 0.01 0.07 0.04 0.23 0.03 0.01 0.08 0.06 0.04
Ash (%, dry) 97.91 98.20 97.18 95.68 98.99 98.74 98.49 97.24 98.43 96.03 97.39 98.77 98.31 98.55 98.34
Carbon (%, dry) 1.82 1.32 1.73 1.32 0.76 0.84 1.30 1.78 1.30 2.72 1.92 0.94 0.94 0.87 1.19
Hg (ppm, as det'd) 0.081 0.035 0.065 0.036 0.020 0.017 0.033 0.058 0.058 0.226 0.078 0.029 0.022 0.023 0.054
Major Ash Elements (%, dry)
SiO, 44.35 43.03 42.91 45.34 43.90 43.39 44.00 44.72 43.68 43.95 44.14 43.47 43.84 36.77 43.66
Al,O3 21.24 20.36 20.61 23.62 20.92 20.70 20.99 21.76 20.87 22.30 21.80 21.28 21.60 18.15 21.44
TiO, 0.97 0.96 0.97 1.19 0.97 0.97 0.99 1.02 0.96 1.04 1.01 0.99 1.01 0.84 0.99
Fe 03 24.69 27.09 25.20 16.14 25.66 25.38 25.29 22.72 26.12 20.43 22.78 25.96 23.70 34.43 25.05
Ca0 2.76 2.84 2.80 3.13 2.81 2.81 2.86 2.80 2.76 2.94 2.85 2.85 2.85 2.83 2.84
MgO 0.75 0.72 0.75 0.93 0.74 0.74 0.77 0.78 0.77 0.81 0.80 0.74 0.78 0.65 0.75
Na,O 2.38 1.82 2.10 1.28 2.10 2.30 2.04 1.87 2.03 2.06 161 1.72 2.04 2.14 1.60
K20 1.81 1.64 1.72 2.14 1.78 1.74 1.73 1.88 1.80 1.74 1.63 1.60 161 1.22 1.58
P>0s5 0.28 0.28 0.34 0.85 0.28 0.32 0.31 0.40 0.28 0.45 0.37 0.34 0.37 0.24 0.34
SO, 2.08 2.15 2.82 4.17 1.93 2.45 2.06 2.57 1.67 2.75 2.17 1.93 2.70 3.12 2.01
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Table 16.  Results of Analyses of ESP Hopper Ash Samples Collected in Test 3.

Sample ID ESP Hopper|ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper|ESP Hopper|ESP Hopper| ESP Hopper|ESP Hopper|ESP Hopper|ESP Hopper|ESP Hopper
Ash 3-11L | Ash 3-15L | Ash 3-16L | Ash 3-17L | Ash 3-21L | Ash 3-25L | Ash 3-31L | Ash 3-32L | Ash 3-35L | Ash 3-37L | Ash 3-15U | Ash 3-21U | Ash 3-25U | Ash 3-26U | Ash 3-31U | Ash 3-35U
Hopper No. 111 150 16L 171 21L 251 31L 32L 35L 37L 15U 21U 25U 26U 31U 35U
Electric Field No. 1 1 2 3 1 1 1 2 1 3 1 1 1 2 1 1
Ananlytical No. 20044680 | 20044681 | 20044682 | 20044683 | 20044684 | 20044685 | 20044686 | 20044687 | 20044688 | 20044689 | 20044690 | 20044691 | 20044692 [ 20044693 | 20044694 | 20044695
Moisture (%) 0.13 0.06 0.04 0.53 0.06 0.06 0.15 0.18 0.12 1.59 0.17 0.16 0.16 0.19 0.2 0.23
Ash (%, dry) 98.14 98.39 97.40 95.22 99.07 98.75 98.75 97.39 98.60 95.66 97.57 98.82 98.56 97.99 98.32 98.57
Carbon (%, dry) 1.59 1.28 1.60 1.33 0.67 0.82 0.99 1.42 1.21 1.39 1.66 0.86 0.90 0.96 1.16 1.14
Hg (ppm, as det'd) 0.083 0.034 0.058 0.034 0.018 0.015 0.025 0.043 0.052 0.037 0.067 0.028 0.019 0.023 0.051 0.043
Major Ash Elements (%, dry)
SiO, 42.44 41.73 41.67 44.44 42.80 43.24 42.26 43.84 42.42 43.30 44.31 42.85 43.25 41.50 43.91 41.66
AlL,O3 20.61 20.37 20.31 2354 20.48 20.85 20.31 21.64 20.32 22.83 21.54 20.63 20.93 20.30 21.23 20
TiO, 0.95 0.95 0.96 1.18 0.95 0.97 0.95 1.01 0.94 1.15 1.00 0.96 0.98 0.97 0.99 0.93
Fe,03 25.77 27.17 24.49 16.13 25.85 24.67 26.77 22.44 26.43 16.90 22.37 26.22 22.43 24.54 23.69 27.25
CaO 2.79 2.74 2.81 3.06 2.78 2.76 2.67 2.79 2.69 3.38 2.73 2.72 2.75 2.76 2.72 2.66
MgO 0.73 0.72 0.73 0.90 0.72 0.73 0.71 0.77 0.71 1.04 0.77 0.73 0.74 0.73 0.73 0.69
Na,O 218 1.90 2.25 1.46 222 2.45 2.10 211 2.04 1.62 1.95 1.98 2.58 1.92 2.03 2.44
K0 1.50 1.50 1.76 2.37 1.77 1.92 1.75 2.09 1.77 2.32 2.03 1.89 1.90 1.82 1.89 1.7
P,05 0.30 0.30 0.37 0.82 0.29 0.34 0.28 0.44 0.30 0.82 0.37 0.32 0.37 0.40 0.36 0.29
SO, 2.10 2.13 3.03 4.34 2.05 2.56 2.07 2.89 1.54 4.95 2.27 1.93 291 3.08 2.15 1.77

_——————— .. = .-
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Table 17.  Results of Analyses of ESP Hopper Ash Samples Collected in Test 4.

Sample ID ESP Hopper|ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper| ESP Hopper|ESP Hopper|ESP Hopper|ESP Hopper] ESP Hopper|ESP Hopper|ESP Hopper|ESP Hopper,
Ash 4-11L | Ash 4-15L | Ash 4-16L | Ash 4-17L | Ash 4-21L | Ash 4-25L | Ash 4-31L | Ash 4-32L | Ash 4-35L | Ash 4-37L | Ash 4-15U | Ash 4-21U | Ash 4-25U | Ash 4-26U | Ash 4-31U | Ash 4-35U
Hopper No. 111 15L 16L 171 21L 25L 31L 32L 35L 37L 15U 21U 25U 26U 31U 35U
Electric Field No. 1 1 2 3 1 1 1 2 1 3 1 1 1 2 1 1
Ananlytical No. 20044696 | 20044697 | 20044698 | 20044699 | 20044700 | 20044701 | 20044702 | 20044703 | 20044704 | 20044705 | 20044706 | 20044707 | 20044708 | 20044709 | 20044710 | 20044711
Moisture (%) 0.28 0.24 0.19 0.46 0.21 0.25 0.19 0.21 0.25 0.8 0.2 0.11 0.15 0.11 0.15 0.38
Ash (%, dry) 98.03 97.79 97.03 95.72 98.63 98.55 98.22 97.68 98.38 96.13 97.30 98.92 98.29 98.08 98.43 99.21
Carbon (%, dry) 1.44 1.56 2.01 1.63 0.84 0.91 1.26 1.48 1.18 1.30 1.58 0.96 1.02 0.96 1.11 0.48
Hg (ppm, as det'd) 0.063 0.044 0.076 0.054 0.021 0.019 0.039 0.050 0.052 0.065 0.089 0.032 0.026 0.036 0.061 0.024
Major Ash Elements (%, dry)

SiO, 42.45 42.43 41.56 45.03 41.49 42.65 42.26 43.23 41.37 44.38 43.82 42.61 43.01 41.25 43.27 32.84
Al,O4 20.33 20.55 20.24 23.52 19.84 20.64 20.39 21.20 19.92 22.90 21.38 20.43 20.87 20.33 20.87 15.37

TiO, 0.95 0.95 0.95 117 0.92 0.96 0.96 1.00 0.93 1.15 1.02 0.96 0.99 0.96 0.98 0.72

Fe,03 24.34 24.01 24.14 16.83 26.51 24.22 24.90 22.10 27.39 17.62 22.08 26.22 22.54 25.64 24.56 42.8

CaO 2.59 2.62 2.64 2.89 2.60 2.62 2.62 2.65 2.59 2.90 2.62 2.63 2.58 2.63 2.62 25

MgO 0.71 0.72 0.73 0.89 0.70 0.73 0.73 0.75 0.70 0.88 0.77 0.71 0.75 0.73 0.74 0.55

Na,O 3.18 2.99 2.89 1.61 2.93 3.17 2.87 2.83 2.79 1.80 2.13 2.44 3.16 2.88 2.60 2.48

K,0 1.74 1.86 1.75 2.34 1.78 1.89 1.83 1.96 1.76 2.21 1.97 1.81 1.93 1.92 1.92 1.22

P,0s 0.30 0.33 0.37 0.72 0.30 0.32 0.34 0.39 0.29 0.73 0.38 0.30 0.35 0.38 0.34 0.19

SO; 2.36 2.84 3.25 3.84 2.24 2.82 2.50 2.96 1.92 4.03 2.70 1.99 3.13 3.33 2.41 1.71
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D. Lime Slurry Samples

Samples were taken by the plant laboratory technicians at the lime slurry
preparation plant. One sample was collected during the first hour of each test.
The four lime slurry samples collected are listed in Table 18. Each sample was
first filtered to generate a separate solids (i.e., filter cake) and filtrate samples,

which were then analyzed separately.

analytical results of the lime slurry solids and filtrate samples.

Tables 19 and 20 summarize the

Table 18. Lime Slurry Samples.
Test No. Test Date Sample I.D. Sample Time
1 8/31/2004 Lime Slurry Test 1 14:00
2 9/1/2004 Lime Slurry Test 2 10:12
3 9/1/2004 Lime Slurry Test 3 14:23
4 9/2/2004 Lime Slurry Test 4 9:55
Table 19. Results of Analyses of Lime Slurry Solids Samples
Sample Description Lime Slurry Lime Slurry Lin_1e Slurry Lime Slurry
Solids Test 1 | Solids Test2 | Solids Test 3 | Solids Test 4
Sample Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044642 20044643 20044644 20044645
% solids in Original Sample 21.46 16.52 20.43 19.77
Specific Gravity 1.122 1.051 1.034 1.084
Moisture (%) 1.12 0.68 0.56 1.17
Ash (%, dry) 74.00 74.63 74.70 73.81
Carbon (%, dry) 0.35 1.09 0.79 0.84
Hg (ppm, as det'd) < 0.004 < 0.004 < 0.004 <0.004
Major Ash Elements (%, dry)
SiO, 1.39 1.37 1.40 1.44
Al,O3 0.43 0.49 0.45 0.45
TiO, 0.02 0.02 0.02 0.02
Fe,O3 0.17 0.20 0.19 0.18
CaO 68.38 70.90 69.23 69.34
MgO 3.45 4.41 4.21 3.68
Na,O 0.02 0.01 0.01 0.01
K,O 0.10 0.05 0.06 0.07
P,0s 0.00 0.02 0.00 0.02
SOs 0.21 0.26 0.23 0.23
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Table 20.

Results of Analyses of Lime Slurry Filtrate Samples

Lime Lime Lime Lime
Sample ID Slurry Slurry Slurry Slurry
Filtrate-1 | Filtrate-2 | Filtrate-3 | Filtrate-4
Test No. 1 2 3 4
Sample Date 8/31/2004 | 9/1/2004 | 9/1/2004 | 9/2/2004
Analytical No. 20044626 | 20044627 | 20044628 | 20044629
Ca (ug/mL) 624 787 699 713
Total Iron (ug/mL) <0.05 0.1 <0.05 <0.05
Mg (ug/mL) 0.99 2.82 0.60 0.37
K (ug/mL) 289 224 228 258
Na (ug/mL) 66.2 56.7 57.1 62.7
Ammonia as NH3 (ug/mL) <10 <10 <10 <10
Cl (ug/mL) 100 150 200 150
NO3; as N (ug/mL) <10 <10 <10 <10
SO, (ug/mL) 145 122 126 141
Hg (ug/L) <1.0 <1.0 <1.0 <1.0
E. FGD Slurry

FGD slurry samples were taken by CONSOL personnel at the sinks near each
module. Figure 11 is a picture taken while the slurry was flowing from the
module into the sink. Each operating module was sampled twice during each
test using a 500 mL plastic bottle. One sample was taken during the first hour
and another during the second hour of the test. The slurry samples taken from
the modules in service during a test were mixed and kept in a 2-gal plastic
bucket, resulting in four FGD slurry samples. Listed in Table 21 are the FGD
slurry samples taken during the tests. Included in this table are the readings
from two pH probes and the slurry density (in % solids) meter mounted at each
slurry sampling line. Tables 22 and 23 detail the analytical results for the FGD
slurry solids and filtrate samples, respectively.
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Table 21.

List of FGD Slurry Samples.

Test No. | Test Date | Module # | Time Sampled | pH, 1 | pH, 2 % solids Test No. | Test Date| Module #| Time Sampled pH, 1 pH, 2 % solids

1 14:30 6.45 | 7.10 12.00 1 14:24 6.54 7.14 11.72
2 Module #2 off-line 2 14:20 5.91 5.85 11.21
3 14:28 6.08 | 6.30 11 3 14:15 6.52 6.55 12
4 14:25 6.38 | 6.32 12.55 4 14:13 6.45 6.49 12.57
5 14:22 6.70 | 6.80 11.56 5 Module #5 off-line

1 8.31.2004 6 14:19 6.47 6.45 12.60 3 9.1.2004 6 14:11 6.57 6.55 12.37
1 15:15 6.34 | 7.12 11.81 1 14:55 6.48 7.14 11.88
2 Module #2 off-line 2 14:57 5.84 5.79 11.31
3 15:17 6.09 | 6.51 11.00 3 14:59 6.50 6.52 12
4 15:20 6.55 | 6.51 12.46 4 15:01 6.38 6.41 12.86
5 15:22 6.63 6.49 11.27 5 Module #5 off-line
6 15:25 6.45 | 6.46 12.49 6 15:03 | 655 | 6.54 12.44

Test No. | Test Date | Module #| Time Sampled | pH, 1 | pH, 2 % solids Test No. | Test Date| Module #| Time Sampled pH, 1 pH, 2 % solids

1 9:55 6.40 | 7.14 12.10 1 10:13 6.46 7.14 12.31
2 9:57 5.50 | 5.75 11.47 2 10:15 5.57 5.58 10.91
3 10:01 6.54 | 6.55 12 3 10:17 6.51 6.49 12
4 10:03 6.54 | 6.60 12.48 4 10:18 6.60 6.61 12.78
5 10:05 6.86 | 6.71 | (noreading) 5 Module #5 off-line

5 9.1.2004 6 10:07 6.56 | 6.54 12.78 4 9.2.2004 6 10:20 6.50 6.49 13.51
1 11:00 6.48 | 7.14 12.00 1 11:01 6.44 7.14 12.01
2 11:05 5.64 | 5.67 11.57 2 11:02 5.57 5.58 10.99
3 11:07 6.50 | 6.52 12 3 11:03 6.50 6.49 12
4 11:10 6.58 | 6.63 12.43 4 11:04 6.57 6.56 12.54
5 Module #5 off-line 5 Module #5 off-line
6 11:20 | 654 | 6.52 | 12.34 6 11:06 | 654 | 6.53 13.02
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Table 22.

Results of Analyses of FGD Slurry Solids Samples.

sample Description | " 0™ | R0 | T hata | restd
Sample Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044646 20044647 20044648 20044649
% solids in Original Sample 4.90 4.80 5.30 5.20
Specific Gravity 1.072 1.072 1.075 1.076
Moisture (%) 0.53 0.86 1.08 0.73
Ash (%, dry) 92.64 93.31 92.37 89.13
Carbon (%, dry) 0.36 0.24 0.22 0.19
Chlorine (%, dry) 0.66 0.51 0.55 0.47
Hg (ppm, as det'd) 0.49 0.43 0.35 0.39
Major Ash Elements (%, dry)
SiO, 1.20 1.18 0.89 1.12
Al,O3 0.30 0.33 0.27 0.32
TiO; 0.01 0.01 0.01 0.01
Fe,O3 0.15 0.16 0.13 0.17
CaO 35.89 39.74 33.06 39.90
MgO 6.18 1.80 7.82 3.05
Na,O 0.12 0.07 0.16 0.09
KO 0.19 0.10 0.24 0.13
P.Os 0 0 0 0
SO; 56.25 56.29 55.81 56.82
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Table 23. Results of Analyses of FGD Slurry Filtrate Samples.

Sample ID FG_D Slurry FG_D Slurry FG_D Slurry FG_D Slurry
Filtrate 1 Filtrate 2 Filtrate 3 Filtrate 4
Test No. 1 2 3 4
Sample Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044622 20044623 20044624 20044625
Ca (ug/mL) 111 107 87.3 85.1
Total Iron (ug/mL) 0.73 0.87 0.99 1.46
Mg (ug/mL) 9,450 8,890 8,850 9,050
K (ug/mL) 357 346 349 364
Na (ug/mL) 247 236 236 240
Ammonia as NH3 (ug/mL) <10 <10 <10 <10
Cl (ug/mL) 2,040 1,290 1,700 2,870
NO; as N (ug/mL) <10 <10 <10 INT
SO, (ug/mL) 35,900 38,200 33,900 51,900
Hg (ug/L) 7.4 8.1 7.6 8.3

INT = Interference

F. FGD Makeup Water Samples

One 500 mL of makeup water sample was taken in each test by a plant lab technician. The
four makeup water samples are listed in Table 24. The analytical results for the makeup water
samples are summarized in Table 25.

Table 24. List of FGD Makeup Water Samples.

Test No. | Test Date Sample I.D. Sample Time
1 8.31.2004 | FGD Makeup Water 1 13:50
2 9.1.2004 FGD Makeup Water 2 10:07
3 9.1.2004 FGD Makeup Water 3 14:16
4 9.2.2004 FGD Makeup Water 4 9:50
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Table 25.

Results of Analyses of FGD Makeup Water Samples

FGD FGD FGD FGD
Sample ID Makeup Makeup Makeup Makeup
Water - 1 Water - 2 Water - 3 Water - 4
Test No. 1 2 3 4
Sample Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044618 20044619 20044620 20044621
Ca (ug/mL) 715 71.4 69.9 71.0
Total Iron (ug/mL) 0.17 0.2 0.24 0.28
Mg (ug/mL) 5,440 5,440 4,860 4,930
K (ug/mL) 154 160 156 164
Na (ug/mL) 138 140 140 142
Ammonia as NH3 (ug/mL) <10 <10 <10 <10
Cl (ug/mL) 6,910 5,350 4,800 5,850
NO3z as N (ug/mL) <10 <10 <10 INT
SO, (ug/mL) <0.53 <0.53 <0.53 <0.53
Hg (ug/L) 7.0 3.6 2.2 4.4

INT = Interference

G. Trona

Samples of trona powder were taken by the lab technicians of the plant.
sample collected in each test was ~500mL. The sampling time was not recorded on the labels

on these plastic bottles. Table 26 summarizes the Trona sample analyses.
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Table 26. Results of Analyses of Trona Samples

Sample Description Trona Test 1l | TronaTest 2 | Trona Test 3 | Trona Test 4
Test Date 8/31/2004 9/1/2004 9/1/2004 9/2/2004
Analytical No. 20044638 20044639 20044640 20044641
Moisture (%) 28.08 28.00 28.07 28.01
Ash (%, dry) 96.75 96.88 96.83 96.89
Carbon (%, dry) 12.53 12.51 12.53 12.52
Chloride (%, dry) 0.15 0.14 0.14 0.16
Hg (ppm, as det'd) <0.004 <0.004 <0.004 <0.004
Major Ash Elements (%, dry)
SiO, 1.44 1.55 1.33 1.30
AlL,O3 0.25 0.31 0.25 0.26
TiO, 0.01 0.01 0.01 0.01
Fe,0s 0.11 0.13 0.10 0.10
CaO 0.55 0.69 0.67 0.68
MgO 0.47 0.50 0.49 0.48
Na,O 33.19 33.83 33.45 33.42
K,O 0.13 0.15 0.14 0.15
P,0s 0.02 0.03 0.02 0.02
SO; 0.04 0.07 0.07 0.05
H. Urea

Urea samples, as 40% aqueous solution, were taken by the plant lab technicians. The volume
of sample collected in each test was ~ 500mL. Listed in Table 27 are the urea samples
collected. The results of analysis of these samples are summarized in Table 28.

Table 27. List of Urea Samples.

Test No. Test Date Sample I.D. Sample Time
1 8.31.2004 Urea Solution -1 14:10
2 9.1.2004 Urea Solution -2 10:25
3 9.1.2004 Urea Solution -3 14:30
4 9.2.2004 Urea Solution -4 10:00
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Table 28.  Results of Analysis of Urea Samples.

Urea Urea Urea Urea
Sample ID Solution | Solution - | Solution - | Solution -
-1 2 3 4
Test No. 1 2 3 4
Sample Date 8/31/2004 | 9/1/2004 | 9/1/2004 | 9/2/2004
Analytical No. 20044612 | 20044613 | 20044614 | 20044615
Ca (ug/mL) 2.2 1.8 1.7 1.9
Total Iron (ug/mL) 0.89 <0.53 0.97 <0.53
Mg (ug/mL) <0.53 <0.53 1 1
K (ug/mL) <5.35 <5.35 <5.35 <5.35
Na (ug/mL) 55.9 49.4 46.1 49.7
Ammonia - as  NHs| ) o7 1.65 1.66 1.68
(ug/mL)
Cl (ug/mL) 500 500 500 500
Hg (ug/L) <1.0 <1.0 <1.0 <1.0

QUALITY ASSURANCE/QUALITY CONTROL

The sampling and analysis QA/QC procedures are described below.

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

The sampling equipment was maintained and calibrated as required,
Consistent sample preparation and recovery procedures were used,
Samples were logged and tracked under the direction of sample team Group Leader,
Individual calibration curves were developed for each sample matrix,

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

Duplicates of selected samples were analyzed to assure repeatability,
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 described in EPA Method 5 and the Ontario-
Hydro mercury Speciation draft method. Data were recorded on standard forms, which are
included in Appendix A. The field data were reduced using standard “in-house” spreadsheets.
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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 mercury 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 mercury 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 207 individual Ontario-Hydro mercury determinations were completed. This included
14 blank samples, 30 NIST SRM or lab QC checks, 12 sample spikes, and 13 duplicate
analyses.

l. Blank Samples

A total of 14 blank liquid samples were analyzed. The average blank value was <1.0 ng/mL
(ppb in solution). 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 mercury concentration

detection limit (discussed later in this report). Consequently, in this report, blank
concentrations were not subtracted out from any mercury determination.

Il. NIST SRM Checks

Thirty NIST SRM checks were conducted throughout the mercury determinations. Two

standards were used in the determinations as detailed in Table 29.

Table 29. 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
Deviation
O”tﬁ‘i”%ig'gdm 22 7.9 98.8 0.26 3.3
1641D 8.0 o 9 o
ntario Hydro 3 8.0 100.0 0.00 0.00
Filters
1633b | 1490 | OntarioHydro 5 144 96.6 13.4 9.3
Filters

I1. Spike Sample Recoveries

A total of 12 samples were spiked with a 2 or 10 ppb mercury standard and then re-analyzed
to determine the percent spike recovery. The result of this QA/QC procedure was an average
spike recovery of 86.1% recovery with a +4.8% standard deviation.

V. Duplicate Analyses

A total of 13 duplicate analyses were conducted periodically throughout the mercury
determinations. The result of this QA/QC procedure was an average mercury determination
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that was within 3.0% of the original mercury determination, with a £7.4% standard deviation.
One duplicate was reported at 25 percent less than the original result (0.3 ng/mL) at 0.2
ng/mL, however, as this is the detection limit, it was considered acceptable.

V. Flue Gas Mercury Concentration Detection Limits

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

C V.
ol )
gas

where: Cimp = Mercury concentration of impinger solution ( ng/mL (ppb) )
Vimp = Liquid volume of impinger solution ( mL )
Vgas = Flue gas sample volume ( dry standard m®)
1000 = Conversion factor (1000 ng per ug )

The flue gas mercury 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 49 and 861
mL. The volume of flue gas collected varied between 1.047 and 3.218 dscm. The sampling
variables result in sample-specific flue gas detection limit. The flue gas mercury detection limit
for each sample matrix is listed in Table 30.
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Table 30.  Flue Gas Hg Detection Limits

i Maximum Liquid | Minimum Gas Defe'ggoﬁ?jmit
Volume (mL) | Volume ( dscm) (pg/m?)
Probe Rinse 216 1.047 0.2
KCI Impinger 861 1.047 0.8
HNO3/H,0, Impingers 180 1.047 0.2
KMnO,4 Impingers 248 1.047 0.2
HCI Rinse 100 1.047 0.1

Depending on the matrix, the flue gas mercury detection limit ranged from 0.1-0.8 pg/m?.

VI. Mercury Material Balance Closure

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,
lime slurry, FGD makeup water, and mist eliminator (ME) wash water. Streams leaving the
plant are bottom ash, ESP hopper ash, FGD slurry, and stack flow gas. The mass flow rate of
mercury in each stream is simply the product of the mass flow rate of each stream times the
mercury concentration in that stream. The mass flow rates of urea, Trona, and mill rejects
were too small to have any effect on the mercury material balance.

A. Mercury Input from Coal

Summarized in Table 31 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 15.7 to 19.6
mg/sec.

Table 31. Mercury Input from Coal

Test No. 1 2 3 4
Coal feed rate (kpph, as det'd basis) 1,154 1,121 1,153 1,122
Coal feed rate (kpph, dry) 1,177 1,102 1,131 1,102
Coal moisture content (as det'd, %) 1.98 1.73 1.96 1.77
Coal mercury content (ppm, as det'd basis) 0.127 0.111 0.135 0.123
Mercury input from coal (mg/sec) 18.8 15.7 19.6 17.4
B. Mercury Input from Lime Slurry
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The mass flow rate of the lime slurry entering the FGD in each test was calculated based
primarily on the amount of SO, removed by the FGD, which was the difference between the
amount of SO, (reported as S) from coal (see analytical results in Table 11) and the sum of the
amounts of SO, (reported as SO3 in the major ash) measured in the bottom ash (see analytical
results in Table 12) and the ESP hopper ash (see analytical results in Tables 14-17). It was
also assumed that the lime utilization rate was 99%, a typical design value.

Each lime slurry sample was filtered to generate a separate solids and filtrate sample. The
amounts of mercury in the dried solids and filtrate samples were determined separately. The
mercury in the lime slurry solids samples was less than the detection limit of 0.004 ppm. To
calculate the mass flow rate, a value equal to half of the detection limit was used, i.e., 0.002
ppm. The mercury in the lime slurry liquid (i.e., filtrate) samples was less than the detection
limit of 0.1 ppb. To calculate the mass flow rate, a value equal to half of the detection limit was
used, i.e., 0.05 ppb.

Summarized in Table 32 are the inputs of mercury calculated based on the four lime slurry
samples collected during the four tests conducted at the plant. The mercury inputs from the
lime slurry range from 0.025 to 0.028 mg/sec.

Table 32. Mercury Input from Lime Slurry
Test No. 1 2 3 4

Sulfur input from coal (kpph) 44.1 39.9 42.5 40.8
Sulfur out via bottom ash (kpph) 0.03 0.03 0.03 0.01
Sulfur out via ESP ash(kpph) 0.91 0.72 0.81 0.85
Sulfur entered FGD (kpph) 43.1 39.1 41.7 39.9
SO, entered FGD (kpph) 86.3 78.3 83.4 79.8
Stack SO, Emissions, EPA data (kpph) 2.80 3.51 3.22 4.01
SO, removed by FGD (kpph) 83.5 74.8 80.2 75.8
Lime utilization rate (%)

Lime slurry mass flow rate (kpph) 503 448 479 456
Lime slurry solids mass flow rate (kpph, as det'd) | 100.6 89.6 95.7 91.1
Hg in lime slurry solids (ppm, as det'd) 0.002 0.002 0.002 0.002
Lime slurry filtrate mass flow rate (kpph) 402 358 383 365
Hg in lime slurry filtrate (ppb) 0.05 0.05 0.05 0.05
Mercury input from lime slurry (mg/sec) 0.028 0.025 0.027 0.025

C. Mercury Input from FGD Makeup 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 volumetric flow
rates of process streams entering the FGD must be balanced by the volumetric flow rates of
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process streams leaving the FGD. Two streams left the FGD, moisture-saturated stack flue
gas and FGD blowdown. The volumetric flow rate of water via the stack flue gas was
calculated based on the flue gas moisture concentration (measured by the Ontario-Hydro
method during mercury sampling) and the measured flue gas flow rate. The volumetric flow
rate of the FGD blowdown 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.

Water entered the FGD from coal (free moisture and coal hydrogen), lime slurry, ME wash
water, centrate return and FGD makeup water. The volumetric flow rate of water from coal
was calculated based on the coal analysis data and coal consumption rate. The volumetric
flow rate of lime slurry was calculated based on the amount of sulfur removed by FGD and the
lime slurry properties (see Tables 19 and 20). The volumetric flow rate of the ME wash water
was assumed to be 1,300 gpm through out all four tests. (This was based on a very
conservative design value of 1.0 gpm/MW.) The volumetric flow rate of the centrate return was
the difference between the volumetric rate of FGD blowdown and the volumetric rate of
centrifuge cake, which contained 40% free moisture. The volumetric flow rates of the FGD
makeup water were calculated and their values ranged from 282 to 917 gpm. Assuming that
the density of the makeup water is 1.0 g/mL, the mass flow rates of the makeup water were
calculated; their values ranged from 148 to 464 kpph.

The mercury input from the makeup water was calculated as the product of the makeup water
flow rate and the measured mercury concentration in the makeup water (see Table 24).
Summarized in Table 33 are the inputs of mercury based on the four FGD makeup water
samples collected during the four tests conducted. The mercury inputs from the FGD makeup
water range from 0.13 to 0.27 mg/sec.
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Table 33.  Mercury Input from FGD Makeup Water
Test No. 1 2 3 4

Water output via stack gas, based on O.H data (kpph) 1,670 | 1,730 | 1,720 | 1,790
Water output via stack gas (gpm) 3,170 | 3,290 | 3,280 | 3,410
Volumetric flow of FGD blowdown (gpm) 7,530 6,180 | 7,310 | 6,030
Total Water Output from FGD (gpm) 10,700 | 9,470 | 10,590 | 9,440

Water input from coal moisture (kpph) 23.3 194 22.6 19.9
Water input from hydrogen in coal (kpph) 461 428 431 448
Water input from coal (kpph) 484 448 453 468
Water input from coal (gpm) 923 853 863 892
Water input from lime slurry (kpph) 404 360 384 366
Water input from lime slurry (gpm) 769 686 732 698
Water input from ME Wash Water (gpm) 1,300 | 1,300 | 1,300 | 1,300
Water from Centrate return (gpm) 7430 | 5,850| 6,810| 5,630
Water input from FGD Makeup (gpm) 282 787 884 917
Water input from FGD Makeup (kpph) 148 413 464 482
Hg in FGD makeup water (ppb) 7.0 3.6 2.2 4.4
Mercury input from FGD slurry (mg/sec) 0.13 0.19 0.13 0.27

D. Mercury Output via Bottom Ash

Summarized in Table 34 are the outputs of mercury calculated based on the four bottom ash
samples collected during the four tests conducted. The mercury outputs via the bottom ash

range from 0.005 to 0.006 mg/sec.

Table 34. Mercury Output via Bottom Ash
Test No. 1 2 3 4
Bottom ash mass flow rate (kpph) 22.28 20.57 22.16 21.06
Moisture content in bottom ash (%) 0.01 0.01 0.01 0.01
Ash content in bottom ash (%) 100.67 | 101.45 | 100.76 | 100.49
Carbon content in bottom ash (%) 0.13 0.03 0.04 0.03
Hg content in bottom ash (%) 0.002 0.002 0.002 0.002
Mercury output via (mg/sec) 0.006 0.005 0.006 0.005
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E. Mercury Output via ESP Hopper Ash

Samples were collected from several ESP ash hoppers during each test. Each sample was
analyzed separately. The results of analysis of the ESP hopper ash samples were presented
earlier in Tables 14 through 17. For material balance calculation purposes, the concentration
of mercury in the “combined” ESP ash is calculated by the following formula suggested by the
plant.

0.9*[average concentration of Hg in samples collected in the first field] + 0.1*[average
concentration of Hg in samples collected in the second and third fields]

Summarized in Table 35 are the outputs of mercury from each of the four ESP ash samples
collected during the tests. The mercury outputs via the ESP hopper ash for the four tests
conducted range from 0.44 to 0.55 mg/sec.

Table 35. Mercury Output via ESP Hopper Ash

Test No. 1 2 3 4
ESP hopper ash mass flow rate (kpph) 90.4 83.4 89.8 85.4
Moisture content in ESP hopper ash (%) 0.26 0.06 0.17 0.23
Ash content in ESP hopper ash (%) 97.9 98.2 98.3 98.2
Carbon content in ESP hopper ash (%) 131 1.28 1.14 1.16
Hg content in ESP hopper ash (%) 0.048 0.047 0.039 0.044
Mercury output via ESP hopper ash (mg/sec) 0.55 0.49 0.44 0.47

F. Mercury Output via FGD Slurry

Each FGD slurry sample was filtered to generate a residual solid (i.e., filter cake) and a filtrate
sample, which were analyzed separately. The results of analyses of the solid and filtrate
samples were previously reported in Tables 22 and 23, respectively.

Once the amounts of SO, removed by the FGD were calculated (see Section B above), the
mass flow rates of FGD blowdown could then be calculated by using the calcium oxide (CaO)
as the tie-element, which must be balanced around the FGD. Summarized in Table 36 are the
mercury inputs from lime slurry for each of the four tests conducted. The mercury output via
the FGD slurry for Tests 1, 2, 3, and 4 are 16.6, 12.5, 13.4, and 11.9 mg/sec, respectively.

34



Table 36.

Mercury Output via FGD Slurry

Test No. 1 2 3 4
SO, removed by FGD (kpph) 83.5 74.8 80.2 75.8
FGD slurry mass flow rate (kpph) 4,250 3,490 4,120 3,400
FGD slurry solids mass flow rate (kpph, as det'd) 208 167 218 177
Hg in FGD slurry solids (ppm, as det'd) 0.49 0.43 0.35 0.39
FGD slurry filtrate mass flow rate (kpph) 4,040 3,320 3,900 3,220
Hg in FGD slurry filtrate (ppb) 7.4 8.1 7.6 8.3
Mercury input from FGD slurry (mg/sec) 16.6 12.5 134 119

G.

Mercury Output via Stack Flue Gas

The amount of Hg in the stack flue gas was calculated based on the Ontario-Hydro data and
the results of the mercury output via the stack flue gas are summarized in Table 37. The Hg
flow rates at the stack for Tests 1, 2, 3, and 4 were 0.021, 0.012, 0.010, and 0.016 Ib/hr,
respectively. The Hg outputs via the stack flue gas were 2.63, 1.53, 1.21, and 2.04 mg/sec,
respectively.

Table 37.  Mercury Output via Stack Flue Gas
Test No. 1 2 3 4
Stack gas flow rate (Nm*/min) 93,981 92,899 93,459 97,968
Hg concentration in stack gas (ug/m®) 1.68 0.99 0.78 1.25
Hg flow rate at stack (lb/hr) 0.021 0.012 0.010 0.016
Hg output via stack flue gas (mg/sec) 2.63 1.53 1.21 2.04

H.

From the coal analysis data (Table 11) and the mercury output via the stack flue gas (Table
36), the heat input based mercury emission from the stack can be calculated and the results
are summarized in Table 38. The mercury emissions for the four tests conducted ranged from
0.64 to 1.36 Ib/TBtu and the average emission is 0.98 Ib/TBtu.

Stack Mercury Emission

Table 38.  Stack Mercury Emission
Test No. 1 2 3 4

Coal-firing rate (kpph, dry) 1,177 1,102 1,131 1,102
Coal heating value (Btu/lb, dry) 13,357 | 13,502 | 13,300 | 13,326
Boiler heat input (mm Btu/hr) 15,414 | 14,877 | 15,045 | 14,688
Stack Hg mass flow rate (Ib/hr) 0.021 0.012 0.010 0.016
Stack Hg emission (Ib/TBtu) 1.36 0.82 0.64 1.10
Average stack Hg emissions (Ib/TBtu) 0.98
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l. Material Balance Closure for Mercury

The mercury material balance closure is defined as the total mercury output from the plant
divided by the total mercury input (expressed as %). The total mercury input is the sum of the
amounts of mercury in the coal, lime slurry and FGD makeup water entering the plant. The
total mercury output is the sum of the amounts of mercury leaving the plant via bottom ash,
ESP hopper ash, FGD slurry blowdown, and stack flue gas. The contributions of mercury
from mill rejects, urea, and Trona were excluded from the material balance calculation,
because the mass or volumetric flow rates of these streams were very low and could not
significantly affect the balances. During the tests, the volumes of mill rejects collected were
less than 5 gallons. The concentrations of mercury in Trona (Table 25) and urea solution
(Table 27) were found to be very low. During normal operations, freshly treated water was
used to wash the mist eliminators inside the scrubber modules. CONSOL’s experience
indicates that the concentrations of mercury in the freshly treated water were near or below the
detection limit of 1.0 ppb.

Table 39 summarizes the mercury material balance closures for the four tests conducted at the
plant. The calculated material balance closures for mercury ranged from 76% to 104%, which
are within the QA/QC criterion of 70-130% for a single test. The average value is 88%, which
is within the QA/QC criterion of 80-120% for multiple tests.

Table 39. Summary of Material Balance Closure for Hg.

Test No. 1 2 3 4

Hg input from coal (mg/sec) 18.8 15.7 19.6 17.4
Hg input from lime slurry (mg/sec) 0.028 0.025 0.027 0.025
Hg input from FGD makeup water (mg/sec) 0.13 0.19 0.13 0.27

Total Hg input (mg/sec) 19.0 15.9 19.8 17.7
Hg output via bottom ash (mg/sec) 0.006 0.005 0.006 0.005
Hg output via ESP ash (mg/sec) 0.55 0.49 0.44 0.47
Hg output via FGD slurry (mg/sec) 16.6 12.5 13.4 11.9
Hg output via stack flue gas (mg/sec) 2.63 1.53 1.21 2.04

Total Hg output (mg/sec) 19.8 14.5 15.1 14.5
Hg material balance closure (output / input) 104% 91% 76% 82%

Average Hg material balance closure 88 +12%
J. Material Balance Closure for SiO,, Al,O3 and CaO

By following the above procedures, the material balance closure for three major ash oxides,
SiO,, Al,O3 and CaO, can also be calculated. Summarized in Tables 40, 41 and 42 are the
results of the material balance closure calculated for these three oxides. The material balance
closures for SiO,, Al,O3 and CaO range from 97% to 101%, 95% to 99%, and 99% to 100%,
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respectively. The average material balance closures for SiO,, Al,O3 and CaO are 98%, 97%
and 100% respectively.

The material balance closures for these three oxides for all the four tests 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.

Table 40. Summary of Material Balance Closure for SiO..

Test No. 1 2 3 4

SiO, input from coal (kpph) 48.1 43.9 48.2 45.8
SiO; input from lime slurry (kpph) 1.39 1.19 1.33 1.29
Total SiO; Input (kpph) 49.5 45.1 49.5 47.1

SiO, output via bottom ash (kpph) 8.1 7.9 9.2 8.7
SiO, output via ESP hopper ash (kpph) 38.1 35.7 37.7 35.0
SiO, output via FGD slurry (kpph) 2.29 1.82 1.77 1.75
Total SiO, output (kpph) 48.5 45.4 48.7 45.5

SiO, Material Balance Closure (output / input) 98.% 101% 98% 97%

Average SiO, Material Balance Closure 98 +2%

Table 41. Summary of Material Balance Closure for Al;Os3.

Test No. 1 2 3 4

Al,O3 input from coal (kpph) 23.5 21.4 23.5 21.9
Al,O3 input from Lime slurry (kpph) 0.43 0.42 0.43 0.4

Total Al,O3 Input (kpph) 24.0 21.8 24.0 22.3
Al,O3 output via bottom ash (kpph) 3.93 3.79 4.41 4.2
Al,O3 output via ESP hopper ash (kpph) 18.4 17.3 18.3 16.9
Al,O3 output via FGD slurry (kpph) 0.57 0.51 0.54 0.5

Total Al,O3 Output (kpph) 22.9 21.6 23.3 21.6
Al,O3; Material Balance Closure (output / input) 95% 99% 97% 97%

Average Al,O; Material Balance Closure 97 1%
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Table 42. Summary of Material Balance Closure for CaO.

Test No. 1 2 3 4

CaO input from coal (kpph) 3.26 3.26 3.5 3.27
CaO input from lime slurry (kpph) 68.9 61.8 66.2 62.6
CaO input from FGD makeup water (kpph) 0.01 0.04 0.05 0.05
Total CaO Input (kpph) 72.2 65.1 69.8 66.0

CaO output via bottom ash (kpph) 0.57 0.54 0.62 0.58
CaO output via ESP hopper ash (kpph) 2.69 2.32 2.42 2.19
CaO output via FGD slurry (kpph) 69.2 61.9 66.3 62.7
Total CaO Output (kpph) 72.5 64.7 69.4 65.4

CaO Material Balance Closure (output / input) | 100% 100% 99% 99%

Average CaO Material Balance Closure 100 £1%

The fact that the material balance closures for mercury, SiO,, Al,O3 and CaO fall in the QA/QC
criteria indicate that the overall quality is excellent.

K. Estimated SO, Removal Efficiency by FGD

Although the actual SO, emission rates at the stack were not provided by the plant, the SO,
removal efficiencies by the FGD could be estimated using EPA’s hourly emissions data®and
the coal sulfur contents in the coal samples collected during the tests. Relevant emission data
are compiled in Appendix. The SO, emission rates for Tests 1, 2, 3, and 4 were calculated to
be 2.75, 3.51, 3.22 and 4.01 kpph, respectively. Since the sulfur contents in coal, bottom ash,
and ESP hopper ash samples were measured and the mass flow rates of these streams were
calculated, the amounts of SO, entering FGD could be calculated. The SO, removal
efficiencies by the FGD during Tests 1, 2, 3, and 4 were calculated to be 96.8%, 95.5%,
96.1%, and 95.0%, respectively. The average SO, removal efficiency was 95.9%. The results
of the above calculations are summarized in Table 43.

3 U.S. Environmental Protection Agency, Acid Rain/OTC Program Hourly Emissions Data,
http://www.epa.gov/airmarkets/emissions/raw/index.html

38



Table 43.

SO2 Removal Efficiency by FGD

Test No. 1 2 3 4

Coal-firing rate (kpph, dry) 1,154 | 1,1026 | 1,131 1,102
S content in coal (%, dry) 3.82 3.62 3.76 3.70
S input from coal (kpph) 44.1 39.9 42.5 40.8
Bottom ash mass flow rate (kpph) 22.3 20.6 22.2 21.1
S content in bottom ash (%, dry) 0.14 0.014 0.12 0.04
S output via bottom ash 0.03 0.03 0.03 0.01
ESP ash mass flow rate (kpph) 90.4 83.4 89.8 85.4
S content in ESP ash (%, dry) 1.04 0.88 0.091 1.01
S output via ESP ash 0.91 0.72 0.81 0.85
S entering FGD (kpph) 43.1 39.1 41.7 39.9
SO, entering FGD (kpph) 86.3 78.3 83.4 79.9
Stack SO, emission (kpph) 2.79 3.51 3.22 4.01
SO, removal efficiency 96.8% | 95.5% | 96.1% | 95.0%
Average SO, removal efficiency 95.9%
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SCR Outlet Mercury Sampling Train
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Air Heater Outlet Mercury Sampling Train
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Stack mercury Sampling Train

Figure 6.
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Figure 11. FGD slurry sampling location
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ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET

Page _ ( of _{
TESTID SCRO- Tl ? meTereox] A~ CAL DATA: detaH| £.G{6  lComments: Four Poris, single point, 10 minute readings
PLANT Plant 10 prroT TusEpese] 15 vyi{.e 3% Fole  frr 1.8 e | pulled g/ (} c,ac>
LOCATION SCR outlet PROBE LENGTH [ff] 8 ¢ | & ?32' t&g._?é c‘-.m-,.hr d’- s—ﬁ.«-;‘ L st
DATE g / ifed NOZZLE ID GnetliPfn? ©.FE2 FILTER BOX SETTING| A/
OPERATOR(S) 4w YA %H,0 (Assumed) g PROSE HTR SETTING 324
AMBIENT TEMP P°F] £;° FLTERID] % DUCT X-SECTION}  circ 2 rect? | other |
BAR. PRESS. [ Hal 2550 K FACTOR @ 0.56  pucr nxmsus:o:v51 |DucT AREA
TRAVErSE | CLOCK | SAMPLE| STATIC | PITOT | METERDIFE-|  METER. METER (7 METERTEMP {STAcK PROEE FILTER | LASTIMP METEREXHAUST | 9>
POLNT TIME TIME . PRES HEAD PRESSURE VACUUM READING 1oF] 7% TEMP TEMP BOX TEMP  [fs O2 5.4 CO, 'Zf"l
[port-inch] {24-hn) [rriinutel T E - " Hy0] [* Hgl 3 [% vol] % voll r4-
4 0455’3- 10 &, Yo . 2
19:0%| = 09% | So 1i72.38 | 96 | af | 62e | 2 | 44 2. | %o | /8. ¢
oSt | s 3.32 .0 (gp.59 | 45 45 | 676 32p | A ¢q to | le/
A /4 ekt B "f}y/é
{o.20 1gt.25"
€4l 12 4 ©.63 | 0.33% g2 i€9. 29 | foo 24 677 | 33 | A 64 to | r61 |
1o | s bisf| ©.63| 033 | i | j%7.3Y | 48 | ag | ey | %6 | 4t 163 L 59 L /6.2 et
ED: 80 .3 ©,33 6.2 199 .36 | tem. 49 627 330 A4 &4 €£¢ .o
/ﬁﬁdé oéﬂv{ 4_[%,»(4 cLozs B '!r-b{yé
{0:5% _i9¢.
g aletiof! w &.67] 9.3 $.2 (9429 | 190 74 c75 | 337¥ | A4 69 fa 17505 |
- ' { &a N . - 8, f
1% | o [S6)| 06 3¢ | 5.0 | 79736 |go1 | foo | e25 | 336 g 163 | Fo 16/ lok
13 s 0.63 9.3% g.0 | 20op %o ()04 loo | 625 | 33 | ag 9 4o |6 {
(e Lok Zedlicte, @ —13°45
2| 4| wo Ca¢ | 0.39 F o |r%.33 |12/ /el G¢ % Iy | AA L¥ ¥ o (L. ¢
Sl s Hedlo2d .34 75 |@07 4¢ llox Iy, Leq 337 | A R A N .
[2:04] s o9¢ | 0% | 100 |>(0.76 lvo |so01 1£CF 333 | A | o8 | 43 159
() '
- : - R
AVERAGE 15% g9 | 9,35-{ 3{.[ b 95.¢ | £79.0 | | LLG) {5, 05 _
Sample Train Pre Tﬁtde.—.,! 5*>pft3 @ — (% in.Hg Fitot Tube praTest % @ — E _ m.HLO
gy 1 p .
:L__T;g-:u piciiadsiziid L eak Che':ks 1z PDSKTESEJ.Z## @—-__-L ll'l. Hg it ianennie -“I._ealfcllecks:..‘PDStTeSi siisiniainiet '@"‘-'-""""""= lﬂ H20 it
NOTE: Purge for 10 mmutes at end of sampling.
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ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET
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TEST 1D AHO- £~ MErEé sox| Afr2- CAL DATA: deta i | L FHto  [Comments: Three poz‘:.s,&iwio poinis each.44 minute readings
PLANT Plant 10 prroTTusE DESc| AR v | P78 :
LOCATION Alr Heater Qutlet PROBE LENGTH [f] 4 C{p)
DATE F 1 et NOZZLE ID [inch] _13/_@ A -O48] FLTER BOXSETTING
OPERATOR(S) /‘_ﬁ“ Res %R0 (Assumed) PROGE HTR SETTING| . S25
" AMBIENT TEMP ['F3 . =0 . FILTERID . DUCT X-SECTION|  cirg ? rect ? other:
BAR PRESS. [ Hg} RY. 5% K FACTOR @’35,67 DUCT DIMENSIONS DUCT AREA I
2,
TRAVERSE CLOCK SAMPLE | STATIC BITOT METER DIFF METER ﬂ%;:z METER TEMP STACK PROBE FILTER £ AST IMP METER EXHAUST
POINT TIME TIME | PRES HEAD PRESSURE VACUUM READING [oF] T) TEMP é'remp BOX @TEMP 0, co,
| ortineh] | @eha | pminte] | THa1 | Tl [ H,0] £ Hal i3] [Einiet [T oustiet r'Fl °Fl Fl rFl [ vol] {2 vof
80 10 S/ a4t Z@ 659,72 58 N 54" |45 /54
A0 & n 1285 044 | 45 |657.¢4 | % | g7 | 2% | /26 / el | 45 |\ /56
#5774 20 0.9 S0 |063.34] 92 |90 (36 | | | | ol | 44 | /57
< w0 £44 | 85 |67.27] 7R |10 | 267 | /87 G3 | £5 /56
E A SK 0K, fesmer @), ‘ :
[oe 667,42
o 5 b5 | 48 | 45 | Gt.30 | 94 | 9/ | 3o | [E7 o | 45| /5.¢
fle & w 223|058 | 248 | S0 |67523 95 |93 | 3¢o | /o7 | | | ea [4e [5B5S
! 2 Ox | 048 | 4.0 |&79.00 | 9%¢ |95 | =el | /92| | | &1 | 25 |/5¢
2577 3 0 o3 |lo4e | 70 [682.03] 95 |98 | 30 | /72 1 \ &l | 48 | /53
. L cpfpelc &, LSy )
1,06 . E83.26
_a o bt | I8 | 55 |(p7e4 (90 [ 74 | 3751788 | | | b2 | 47| 755
Lh & w t2205\ Dbl | £.5% | 75 | 69/.95 | T | 95 | 345 | 190 ) | 52 | 4.4 | /57
& . -33: 110 b6t o588 G 696.0¢ 78 95" ‘?44 /927 / -_5:? ¢ /5.5
@57 o Jiap | w Oée |p.58 | (5 (7033 | 97 | 95| 594 | 9/ } 52 |Zec | &5
£i25
AVERAGE -ZJ.??’ o575 | O ¢7.YS ¥ l 357
Sample Train Pre Test __02_{ @ _Lm Hg : Pitot Tube PreTest
== ke pestew O @ JOs Mg o o LeakChocks: ~ PostTest @
on i i e e T S

{ NOTE Furge for 10 mmutes at end of sampling.




- ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHE@
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TESTID STK- 2_ JETER BOX > CAL. DATA: delta H Comments: Single Port, Single Point, 10 minufe readings
PLANT Plant 10 PITOT TUBE DESC Y Cawnp b Yo ZPN @M
=2
LOCATION Steck PROBE LENGTH. [ft] 10 ¢(e) e 1 ¥y Ciovs
. < T
DATE %lile NOZZLE B {inch] FILTER BOX SETTING Z Gg.5 T
[] []
OPERATOR({S} LEL e %H,0 (Assumed) ~ _ PROBE HTR SETTING
AMBIENT TEMP [°F] ' FILTER ID 2z pucT x-secTion] Carc 2D rect? | other
pJ o .
BAR. PRESS. [~ Hgl 2%. 57- K FACTOR fo b3 pucCT DIM?ﬁTNS 42 |oucr @y« 138518 _
. % 7 (£) (3 (“r‘?
TRAVERSE | CLOCK | SAMPLE| STATIC | PITOT | METER DIFF METER METER ER TEME~ STACK PROBE - ?"':L ER LAST 1P METER EXHAUST
POINT TmME TME | PRES HEAD PRESSURE | VACUUM READING foF] TEMP Ox cO;

[port mch] (24-hr) [minute]

Fesl | THo | O ......'?F}... m

ez | » | < | 1io| 132

. & T 9 2.00 0
15 10 t.ie i.go 3(3 B’vaé.{} ’ .
9.561 70 | i3 | apl Ses | 7+ | GHli30 1252 25| 51 L2
% 1000 w |- s | L.201 3.0] S8 77 75 751i30 | 2321254 51| L2
< odo] » 1. | sl V28 31 3500 Tl 751130 252) 25 57 L3
3.
3

Ol L2420 H | 751130 2501 2921 51 6.2

T [jo30] o Vo | Lo | LBO| 30| £7.220-T71 F5 1130 | 2561 233 | 52 1 (s
. 10| » e A L0 180 30| 759 TBITT | 136 2N 254 53 | (22
"R o0 o | Gl 116 | ool 3| 82,68 79177 [130 1 256| 2531 55| L3
S~ {100 | o ol L] 2A.6[85.38 KO\ 78 1130 | 23D 52| 54 | L2
o M0 | Pin ! 190 aAaplgiez | &l 1779 L 1ap | 2481251 L 8T | &3
N e, 13:70 | il 120l 2nloz73 el | 991 13an] 2491 2582154 | L.O
11:30| w 1100l L0 ap,hingosl gt | 791 130 o4al 253 56| L.

L ol waA VT
‘rf/ .. \j ) \Aﬁ .
;\ [
\-—_-..__-z/
AVERAGE ‘tw l 10 'l,;ﬁ() ‘—.’,7",'9‘ {35 l .
| Sample Train Pre Test < POi i @ i i Pitot Tube PreTest €03~ @
EC R e Ll e . . Leskchecks:  PostTest D IE @
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NOTE Purge for 151 msnutes at end of sampling.




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET
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TESTID SCR & mETERBOX| MU/ "Lf. CAL DATA: dettat| /A 77 2 {Comments: Sing]e.lé’oﬁ. Single Point, 10 minute readings
APLANT Plant 10 PITOTTUBE DESC] - £t Y| o ot '
LbeaTion SCR Inlet " PROBE LENGTH [fq] 8 "~ Cie) | o SL?(’ ;
DATE D4IplloY NOZZLEID finctl| Y7 £ £.79 8 FiTER BOXSETTING .
OPERATORIS) AL/ DAY %H0 (Assumed) & PROBE HTR SETTING| %7
AMBIENT TEMP [°F] iR ' - FLTERID % pucT x-section]  eire? rect? | other } |
BAR PRESS. [* Haj 1A 5% KFACTORL  J. §% ' DUCT DIMENSIONS] . |pucT ArEA |
TRAVERSE | CLOCK | SAMPLE | STATIC | PTOT | METERDIFF METER METER METER TEMP STACK FROBE FILTER | LAST P METER EXHAUST
TIME TIME PRESSURE | VACUUM READING " oF TEMP TEMP BOX TEMP o o,
{24-hr) [minute]
e ] a
3¥0 10 2 _
1250 | » 029 | 055 | & |\Hud |[WWo [ 108 {139 331 Lt 1d4]
1HBO| « 037 1055 o /o |1IA 109 |L3T [3R0 -0
%P0 | W 235,25 | ZesB| T /3456 | oy o | &G | 328 &l | S/
26 | w o oSl | & 179847 | /10 | w7 | Lo | F2c I ¢y
Hve | w \~28tlozzlast | 2 W19z.82-| v |t | €37 | 324 57 | ¥z
77 | 1 oz7 | o5 e /%697 (4 g | £32 | 3% S6 |
[95% | » [ER3 021 o5t | S 1QplN\3 | [0 | g3y |325 | 55 (1.0
1500] w o227 o515 lgosae|ill | \wo |39 |33 £18)
1570 | w | F9310.37 | ©.851 | o |[3o7.4l |t | ito 1439 | 319 Lo %l
V520 | T ¢.a3 |05t | (& [Al3 53] o L2329 |33 =) _
120 ] ' - ) _
1. RS ' ;
AVERAGE | KL’HO) 2,951 0. 215 IO-‘?:Z{ $e. j5s5 £39
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ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET
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TESTID scro- TIAEA meTeR BoX| A% CAL. DATA: dete | £ 4 |Gomments: Four Poris, single point, 10 minute readings
PLANT Piart 10 prroT TURE DESC| Bt § v {1 03% '
LOCATION SCR outlet PROBE LENGTH [H] 8 ce | €. 3%
DATE U /ey NOZZEW finctl| 2e B O.€F}  FILTER BOXSETTING i
OPERATOR(S) TR VB %H,O {Assutned) g PROBE HTR SEVTING] 325
AMBIENT TEMP [°F] [ 17 FILTER D '7 DUCT X-SECTION citc ? rect ? other: ) l
EAR PRESS. [" Hg] 2986 : keactor] 2,53 DUCT DIMENSIONS DUCT AREA !
TRAVERSE | CLOCK | SAMPLE | STATIC | FPITOT | METER DiFF METER METER METER TEMP STACK PROBE FILTER | LAST IMP METER EXHAUST {9y
POINT TIME TME | PRES HEAD PRESSURE VACUUM READING foF] TEMP TEMP BOX TEMP o, cO; “:;'m .
me} fnch]l {24-hr) [minute] | [ Ha0l " H0] ™ HO) e~ Hg] HE by inlet [°F1 °F} °F1 % vol} Foveli  kafs
b 1530 o e O Seo wﬁ%%mw ek
____'__H__ : :
2 4l 13:49] 671 | 045 | 5.0 | %93 | 9% w64 | 330\ M4 | SE L By | (55
3:50| = [Hel o022 | 037 | 52 |2».22 | 9% 069 | 3372 | pod | 55 | #o Lo POt
1F00] @ |- 939 | 9.4 é o |235460 | 3¢ oo | v |wet | 55 |y | s ™
el ctheld ~ Head sop & +ix" 14 :
1406 A2b 0L :
Gal L | w0 0cq | 037 | 7o l22930 | 47 | 95 |are | 336 | Ap |59 | %o |[6® |
ifael s THsx| C4% | 230 g0 ek ] ¥ 75 | 676 239 AcA 4 3.9 |le.( P°F
® 0e7 | 03, | £ |ssse3 {99 | 9% |e77 | w8 | at leo |32 (b i
joallf Lo b\ dond Gifen B **li-[flé -~
14:4% 33650 : :
L altfsy| = 0.67 0.36 | §.2 | 3990 | 14 9 | L72F | »3F | g | @] 4o /6.0 ]
5o o st | 0.06 | 035 | 4o | 242%5 | Ga |99 | 6285 L 0% |\ s 1L0 ¥4 |57 ”
1515 €62 | 936 |/0.° 2#40.95 | ey | 99 | 679 | 333 |lmg | b1 3.9 | /e
lezl clok —dokh shopc® — (9
(5 b r¢7 57 .
Al 1S3 | e 0706 | ©.90 | 5.5 | #50.65 |02 |fof |27 | 330 | A | 6o | €L | end
(StL | e e | D3p e4e | u.8 251,35 {le1 lo= 6722 333 | A 57 to je.o P21
{z‘.’.’.;@ 120 £.7¢ . Yo A Fs7 Lo iial f O G772 %[ ard 5% Fa {b. ok
aveRAGE nea] 032 1 03,7 | 39, AN 792 | £751 | l 401 11599
_ Sample Train Pre Testei2s~] 530 @ —Jj% __ in Hg Pitot Tube pretest OfC _ @— 2
EC | ekcmos:  postTeodead 51000 @ — (3 inHg  ekowess: moTet @ MO

CONSOLEMNERBY. ﬁm(\#(", 4‘?’/\/ é/_ /’9 ﬁllﬂ-— @ /-(E/'u 0. ? NOTE: Purgefor10mmutesatendofsamplmg




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIEL.D DATA SHEET
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TESTID AHO- = METER BOX M - CAL. DATA: dettabi | /» §47¢ [Comments: Three ports, bropoints each, 40 minute readings
PLANT Plant 10 PITOT TUBE DESC £~5 v| 8. Fw )
LOCATION Air Hpater Outfet PROBE LENGTH [ft] oA Clp)
DATE , G/l A NozzLE D fineni| e p ~487 | FILTER BOX SETTING <2
OPERATOR(S) (. P %H.0 {Assumed) PROBE HTR SETTING
AMBIENT TEMP ['R) a5 Cmterin) L2 DUCT X-SECTION|  <irc? rect? | other ]
BAR. PRESS. " Hg] RN KFACTOR| (70, E6~T DUCT DIMENSIONS DUCT AREA [
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METFER DiFF METER METER METER TENF STACK PROBE FILTER | LAST VP METER EXHAUST
POINT TIME TiME | PreEs HEAD PRESSURE VACUUM READING [oF} [Jreve | oyreme BOX Sip Os co,
[port-inch] (2400) | fminute] | ] i :
@D 10 . 707 .52
ﬁ 2 éu w0 [L2.0f 7/3. 74
3 N 7/7.54
T & w 724.6/
- i il @z‘
[414 742, 26
e 0 | 726 .28
f;'(,a 5o » 12187 73629 | /oo | 98 | B¢o | /75 53 | 40 /.0 |
- . ZH#.30 | [D] | 98 | Reol (Fe 531441723
51 % B 73827 tan | B | 3o | /76 | \ |5 141 |26
LERa Caze kel O -, 45’2427‘@}, / ‘
458 - | 738.63| \
20 e 050 044 | B0 | #4301 |98 | Ses | /751 ] 1S58 | 411724
1.1 w T283 p50 | 044 | o | T2 oy (99 | 3es | (e | N 58 | £2 |25
Y4 06:50 | 044 | 70 | 749.78| fo3- | 92 | 365 | t96 | / 538 |42 (/a5
7 L . 450 044 | 75 | ¥53.% | 0/ | 99 | %5 | fie | S 58 | 42 [R5
i —
AVERAGE -2 2. G0 Ggég 0"’?2 5!? 37 3356.7 5/'/ /Z. &
- Sample Train Pre Test {D ﬁ3 @ fO in. Hg Pitot Tube PreTest __ /0 i
=€ toakChocks:  Posttent L @ [0 inHg b SO PostTest i
I T N ey it ‘/ T




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET j@ﬁ’f

Page of
TEST ID STK- j METER BOX 5 CAL. DATA: deltaH Comments: Single Pori, Single Point, 10 glmute ieadings
PLANT Plant 10 PITOT TUBE DESC| (- b1 X Y — nozEle VOt oo G2
LOCATION Stack PROBELENGTH [] 10 ctm) toio owd
DATE 9_ /-0 NOZZLE B finch] FLTER BOX SETTING '
OPERATOR(S) KR C; RLO %0 (Assumed) PROBE HTR SETTING
AMBIENT TEMP [°Fj 527 ,j+ FILTER 1D ?@51 DUCT X-SECTION CED) rect? | other
BAR PRESS. [~ Hgl .3 KFACTOR v DUCT DIMENSIONS 47 _DUCT _
. - N N > MTJ@ f\
SAMPLE | STATIC | PAOT METER DIFF METER METER " METER TEMP” SeatK B’Ro’
TIME | PRES HEAD PRESSURE VACUUM READING 2
foinute] | [0 | I [* H0] I" Hg) [ 3
- @ Do B
10 L% | 2. 51j220i| 8OIR1 Vi30 | 29 255 (.2
" .e0| 2.5 ]i28 61164183 | i301253 254 L2
» \ 80| 2.5 WS DI8ST 183 | 30 250 255 L2
0 | e L& 2 5N sHs=l (&) | 1301 250 253 (o2
0 | o LE&0[ 2.5 N384 181 | 130l 2501 255 L3
w | A L8O 3.0 15630185181 | 1301257252 b.2.
n | 120 3.0 e B85 8] [ 130125312 54 {p2
= .80 R.0[170.02|86 82 | 13012521255 "l |
20 ‘RO ’%O !‘—F-—?-Oﬁ 8")/, 31 E?JO 21)’0 237 (e 2
Lanl R.01837085 181 1 1202 50 1252, (0.2
\ 20 3.0 190.53|8L 183 | 1302 901253 lo. 2
120 LROL A.0 1497 3’7 2 B3| 1302502521 L2
= _\\\_
==
i L
4 [v
\ 1Tk
~_1 1
AVERAGE i L‘D }60] - /30
. SampleTrain  PreTest LoFigs @ _1 _ Pitet Tube PraTest 054’ @
""'r""'"_' LeakCheclcs PcstTest &J"Q\ﬂa @ ‘1 in. Leakt‘:hecks
_L_ - s ialiisisetsletstiaaleiininsiaiadsineninis ettt edet hbe st et Tty T T T T T T T ettt e T e o] EEHS i
CGNSOLE“\EQR"“K NOTE Purge for 10 minutes at end of sampling.




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET

Page of
TEST ID Scr- METERBOX| AJ -id CAL. DATA: dettad | |1 33, |Comments: Single Port, Single Point, 10 minute readings
PLANT Plant 18 PITOT TUBE DESG ’ Y| .95 ‘
LOCATION SCR inlet PROBE LENGTH [} 8 cfp)
DATE oY oajnH NOZZLEID [inch] FLTER BoX SETTING| A ]A
QPERATOR(S} ABL f DAK %H,O {Assumed) PROBE HTRSETTING] B &
AMBIENT TEMP [°F] g5 FILTERID] .5 DUCT %-SECTION]  circ? rect?  |other
BAR. PRESS. [ Hg] KFacTor| (. © DUCT DIMENSIONS DUCT AREA !
TRAVERSE CLCOCK SAMPLE | STATIC PITOT METER DIFF METER NMETER METER TEM® STACK PROBE FILTER L;.ST nap METER EXHALIST
POINT TIME TRME PRES HEAD PRESSURE VACULM READING [oF] TEMP TEMP BOX TEMP O,
oo (24'hr) [miRUEE] 3 - [” Hzo [" Hg] oo o - o ‘. o Cr ] s o £y e,
o920 [ o R : . e R : i
= - = i , . < - 1 1
e. o2 | w [391]0.30 | 256 4.5 p33.L8 | 9 |94 {,3’1 32 {2
P95 | = 030 | 8.5 | 5 A32499 | 9% | TS 1635 1334 LA 4.0
1500 | w |[Fi3|e» | o8k | (» 221273 199 | Gl |3F |3a) {o 2
(DO | = 030 | 0.5t | F RHLST [1oo | 9F |3t | SR} 60 |4,
j0a0| » 7Aoo | 0.5 | B [345.8le|iot | 98 b3k | 3R LD
030 | o 030 |0.8%| g [afoid (tol | 93 [(b3F |31 5% [Y.T
lodol » ["173|030] 2.5 o [Re44% lio> | 99 LRl |33 St
NHOSO | w 020 0.5t | 1.5 1853318 UpS [ 1Dt |3 |3} S (4.0
JI0O | & {T1%3le.30 | 0.5k |13 A3 \0 |1 | 1o k2B | 332 57
Ao | w 0.2 |e.S\v | 15,5 W40 {{p7 (10D |63 320 S7F 4.3
H3O | 0 0720 0.5V |1lo.S |RF1L.3F>|i0% | VOS5 {3k | 3AL Lo
LA TF (teFe- | 1w 10.30 | ©.5% | 20 [ 834357108 | 108 | L™F| 332 Lo 1
AVERAGE LG b G20 A A
. Sample Train Pre Test ___ Pitot Tube PreTest
:rg__n:: teak Checks: b
e o o
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ONTARIC HYDRO Hg SAMPLING AND SPECIIATION FIELD DATA SHEET.
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TESTID scro- FQOu L meterBox| A 3 cAL paTA: detart| £,4/% |[Comments: Four Ports, single point, 10 minute readings
PLANT Plant 10 sorTuseDEscl. & —f 4 vi lo3f
LOCATION SCR outiet PROBE LENGTH 1] 8 e} BF%S
DATE Ysieo ! NOZZLE ID [inch] 3/;»’. & 2i%3| rurereoxssTing A
OPERATOR(S) Jta b %H,0 {Assumed} i PROBE HTR SETTING] 534"
AMBIENT TEMP PR e FILTER ID 7 pucTxsecrion|  dre? rect? other:
BAR. PRESS. [" Hg] 2980 keacror| O Ch - DUCT DIMENSIONS DUCT AREA
CLOCK | SAMPLE | STATIC | PIOT METER DIEF METER METER METER TEMP ACK PROBE FILTER | LASTIMP METER EXHAUST
TIME TME | ERES HEAD PRESSURE VAGUUN READING foF1 b7 5TEME TEMP BOX = Y oo |o,
@ahn | pminute] rf a0 Lk ‘5\?&’1
-~ 7
10 o Al
2950 | » Filgo| .95 | od4x | 6.5 | 269.221 96 | 62 | 672 | 330 | a4 | £2 | 5 | jeo {on
jlo0| | O F5Y | 44 7 273 .72 3 20 L2 | 33% A 53 4.3 i5. €
fock|cleol - Aot stontad —ix"f
[8:97 37¢.co
€ alsouz | o M3 968 | 03f | 28 L277.3% | 95 | 95 | 35| 335 |\ o | £ fs |1 o
027 = 95| 039 | g5 | 380.% 95 | 95 | 675 | 33 |am 5% 42 |15.9 ¢
37| = Doe | 033 | 90 | 29347 | g6 | 25 | ez | 3390 |lawr lgw |¥o |te, W&
\ | Jouk o ~Ahd fhag B |~ i 1o
(943 e e ) ‘ .
5,-1 {6:53 70 .66 9.4 25 7.34 9% g7 &5 33« i &/ 47 - (/e @ ? >
1003 | w Mi03| 06% | o0.an| 95 |2903i | 94 | 99 | €95 | 336 | w2 | 55 |32 lra G
i3 | = OLY 033 { o0 [(2933% | 99 5% | ¢727| 33¢ | ua 5 d4.2 1159
lesk _elech - deked stop B ¢ "
Z ol 30| w 977 | 037 | (3.0 |2473% |49 9% | 67 | 332 | A 5t | 4= | (59
.40 | o w45 | £.-72 036 | [3 0 300.75 | 100 g4 Lo 528 | At 57 W, g 3 ?;[‘5‘; &
{50 | < O.7¢ 2,37 | 119 303.99 /0l A £k | 330 (A4 155 (¥4 1457 |
e _
AVERAGE =~ Y b:ﬁ?-?— . Q,3Q3 38.6% 17.3 1 ¢72.5 K r1¢_ | 154«
Sample Train Pre Testi Fitot Tube PreTest (JL__ @ — i in. HO
_: :" :;-_;.;.;.;.; ‘LEGJ_(ChECkS'POSt ngdut{féﬁts Eematidafalot lazaIrtaiesalaDnis ;:,:::_-:-_:;::::::';'l;-'ﬁe,‘-]f-_??_‘??!?‘_‘_;-_:::;:;P::?f:t:-.-:{:e:t::::::'-:::::::: tialniateiiiziasaivlainin iy l n-liiz_c)
CONSOL ENERGY. NOTE: Purge for -m minutes at end of sampling.




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD BATA SHEET

Page of

Qe

TESTID AHO- 4‘ METER BOX N ~2. CAL DATA: deftaH /:,?52:-_-; Coemments: Three ports, we-points each, 40 minute readings.
PLANT Plant 10 PITOTTUBEDESS] &£ Y | AF7E
LOCATION Alr Heater Outlet ‘PROBE LENGTH If} 2o C(p) )
PATE Ha/of " NOZZLE 1B finchl| Fitt - 0427 FuTER BOXSETING]  F=25 . .
OPERATOR(S) é& ey %H.O {Assumed) PROBE HTR SETTING '
AMBIENT TEMP [°F] /}_C(O FILTER ID| / 4 DUCT X-SECTION cire 2 rect 2 other:
BAR_PRESS. [” Hgl 29,50 xractor| 28467 | PUCT DIMENSIONS DUCT AREA
TRAVERSE | CLOCK | sampLE| static | PITOT METER DIFF METER TEMP STACK PROBE FILTER LAST IMP METER EXHAUST
POINT TIME TIME PRES READ PRESSURE foF] O, =
{port—mch] {24-hr} Iminutel " [ K01 [% voll [“A va!]
i o PF3SO o |E a s
. .45 \ 7 | 7
2 TAZM OS5k | D44 78 (00 | B9 | Joo \ o2 | 4.4
052 | o4s 97 | 9713267 (77 | | |@e2 | 44
052 | 945 97 1 % 368 (200 | | |&3 | 43
L Cfpeck DK, [
lois | 1% \
R 0 a58 | 45/ 27 | 96 | 3ci | 17C \ |46 | /2.2
P 0. +H2451 058 | &5 97 | % | 3¢z | pig 22 | 45 | 123
Lo 56 70 OSE | &.57 - 27 75" 361‘ 1?27 é/ 4.4 /3-»3
5 a0 058 \os) | 6.5 | 76970 | 77 | 75 | 36/ | 2o/ g3 | 42 |/[25
| L e K, LSper @o,
{100 776.00 \
s % 063 | 056 | 5.0 | 79406 | 98 | 96 | 345 | (44 el | #2125
.3 e w 282 0.63| 85C | 6.0 | FBE,321929 | 7¢ | 345 | +95 59 | 42| 2.4
f,,,.; 391 10 0.L73 2.56 75 303».4‘? - 99 G 3‘?‘«5— /95 5‘7 4;&- /2 4
= 120 862 | goe.| 85 |8%,60, 77 | F7 | 34 | [95 Co |43 | /24
AVERAGE t }lei ®.57 foi O b’a‘; 7?,63 49735135%.3 | £.3

Sample Train Pre Test O ft @ /G

Pitot Tube prrest O @ _> mHO

"3 - -
ECS Leak Checks: _Post Test 0 #@_|\D - Leak Checks:  PostTest @ ) y
AT T T T e B TN T T TS T U RTE S LTI s rrar A e sirttieamiaiatiielidstiieiisisiriateinl 2utiIotainisietasisted T TTITIR TN ETieIinetieneriniieniiziiistsistidictatitily

CONSOLEMNERTY. V NOTE: Purge for 16 mm:.rtes at end of sampling.

T.




ONTARIO HYDRO Hg SAMPLING AND SPECIATION FIELD DATA SHEET

N — ) Page __ of
TESTID STH- H METER BOX j CAL. DATA: delta H ?—.dc‘f Gomments: Single Port, Single Point, 10 minute readings ~
PLANT Plamid proTTuBEDESC] & — I A yil.oob ro 3" yodidoe— o -
LOGATION Stack PROBE LENGTH ft] 10 Clp) g’.’a.Mfiz, hoZele intD -Haw )
DATE ql2]° ’-f’ NOZZLEID [inch] FILTER BOX SETTING
OPERATOR{S) : E/I/O %H,O (Assumed) ] PROBE HTR SETTING
" AMBIENT TEMP [°F) ) FILTER ID [ DUCT X-SECTION] are? D other: J
BAR, PRESS. [ Ha SRy kractor| [ 6% DUCT DIMENSIONS 4z 138518 ff° I
& __G) o G
TRAVERSE | CLOCK STATIC | PITOT METER DIFF METER METER METER TEMP STACK FILTER LAST IMP METER EXHAUST
POINT TIME PRES HEAD PRESSURE VACUUM READING [oF] TEMP BOX TEMP 0, €O,
[port-inch] | . {24:hr) 1 H,03 [~ Ha03 [ .01 [ Ha] i3 outlet [F )3] [% vof] [% vol}
- IER i ] 207.20 | : o iiiﬁﬁﬁﬁi e

-1 ?.’%

is | 1.

214,22

130

55| 4.9

7356

221.28

[30

LWARA

)60

278.28

130

581 7D

E\EARN

HAD

.
e s

51 9H

2.5

2.5

SN o | 2.5
=% _|jotip RlLig11.90) 2.01235.22180 |84 | 129 57 1 &9
- lio2p < 45| 1.90] 2.0 292.3[|83 Rk | 129 w51 76
122 3p a5 190 3.0 1249.58 90 8T | 129 51 .9
< N\o=6 1151 1.90] 3.0[256.621 92 (@S| 129 5| 70
v [1050 Sl iagl 196 A0 2.5 92 1881 129 57 19
Y BT =15 ] 19n] 3012770861 G2 I8 | 129 5o | IO
2 ERITHE 5] 1Lanl 3027297 GR1KG L 1291 S| 7
A [11:20 ii_% zoo %% 283200 94190 | 129 A A

29

551 710

2924

AVERAGE . l $5.2¢e EQ? 13473 . 7B ]
5 Sample Teain Pre Test <oy f @ in. Hg i ; PreTest 5.7 ~ @ _© inHo
5 fokcts, oostes SN0 DM postrest D@ b inHO

CONSOL ENEREY.

NOTE: Purge for 10 mmu‘tes at em:l of samphRng.




Axial Flow Check

280

Location Stack Duct Ht, " Barometric
Date Duct ID," Static YN
Time Duct Area ft? Dry Bulb
Tube 1.D. %0, . Wet Bulb
C-Factor i % CO, i % Hs0
Operator(s) KRC RLO % N, ' W.M.Wt
[~ PORT/ DISTANCE | TEMP |DELTAP[ STATIC Null _
POINT |["FromWall]| [°Fl ["H,0] | ["H.0] Angle
NORTH-1 . 0,949 .
NORTH-2 N '
NORTH@ :

Bl

R

EA} Kz]}” i;;i ’f*ﬁ’?i }§{

HEH

'SOUTH1

S0OUTH-2

SOUTH-S |

Average

Maximum

Minimum

SDEV

DATA SUMMARY

Velocity, [fps]

acfm

scfm

dscfm

Ex Air Free cfm

Est, MM Btu/hr Heat Input

Est. Firing Rate, Ibfhr

- /LO (p("




l.ocation
Date

Time
Tube [.D.
C-Factor

Operator(s) KRG, RLO

ﬁf.‘x

1%
“Axial Flow Check d@é’v
Diict Ht,

arometric
Duct ID," Static
o Duct Area ft? Dry Bulb
Yo Og Wet Bulb
% CO, % H,0
% N, W.M.Wt -
PORT/ DISTANCE | TEMP |[DELTAP| STATIC Null |
POINT |[*FromWall}| [F] ["H,0] | ["H0l Angle
NORTH-1 o] L5
NORTH-2 T3S | =1 347 5 ~1.317

NORTH-3

7,04

TR

WA £ 2
EAST-1 /5’ o {0 QH 35
EAST-2 (3«: {13, 30 5’5_%
EAST3 .20 7
I
SOUTH 1 o 0,970
SQUTH-2 N2 \ | e 829
SOUTH-3 0 T

i i

Average
Maximum LS ]
Minimum
SDEV Y
DATA SUMMARY

Velocity, [fps]

acfm

scfm -

dscfm

iEx Alr Fres cfm

Est. MM Btu/hr Heat Input

Est. Firing Rate, Ib/hr

.,/‘ 822~




Location
Date

. Time

Tube [.D.

C-Factor

Operator(s) KRC, RLO

i //
@y
Axial Flow Check

Stack Duct Ht, " “Barothetric (Zf“f s
ATR A Duct ID," Static
{3%0 ~ |$70 Duct Area ft? Dry Bulb
S19F %O, Wet Bulb
=By % CO, % H,0
% N, W.M.Wt
PORT/ DISTANCE | TEMP |DELTAP] STATIC Nuil
POINT [["Fromwall]| [’Fl] ["H,0] | ["HO] Angle
NORTH-1 | - - 0.9%9 22 L
NORTH-2 ~[.328 o8

NORTH-3

.SOUTH."I\” ek R R 3]

SOUTH-2

_SOUTH -3 |

Average

Maximum

Minimum

SDEV

DATA SUMMARY

Velocity, [fps]

acfm

scfm

dscfm

Ex Air Free ¢fm

Est. MM Btu/hr Heat Input

IEst. Firing Rate, Ib/hr




~Axial Flow Check “Tedd L%

¢
|

Location Stack Duct Ht, " . Baromefric 4 KU

Date ﬂl:l o DuctID,” - . Static T

Time ©470 ~ |i30 Duct Area ft* Dry Bulb

Tube LD. 519 & %0, Wet Bulb

C-Factor M % CQ, % Hp_o

Operator(s) KRC, RLO % N o W.M.Wt .
PORT/ DISTANCE TEMP DELTAP| STATIC Nuil
POINT |["FromWall][ [’Fl [ H;0] | ["H0l Angle

NORTH-1 | v [, 02 . s

NORTH-2
"NORTH-3

SOUTH-1
SOUTH-2
H-3
R

f

ra—
'.f T ot
e

bt

i

Av

Maximum
Minimum
SDEV
DATA SUMMARY
Velocity, [fps]
acfm
scfm
dscfim : «

Ex Air Free cfm
Est, MM Btu/hr Heat Input
Est. Flring Rate, lb/hr




PLANT 10 - ONTARIO HYDRO SAMPLING TRAIN DATA

Location SCRInlet | SCROut AHQ Stack SCR Infet | SCROut AHO Swek SCR Inlet | SCROut AHO Stack SCR Inje? | SCR Cut ARQ Stack
Unt2 Unit2 Unit2 Unit2 Unit2 Uni¢ 2 Unit2 Unit2 Unit2 Uit 2 Elmit 2 UnitZ Ynit 2 uUnit 2 Unit2 Unit2
Date 23172004 | 83152004 | 8512004 | S/31/2004 || 9/4/2004 | 9412004 | Qr1004 | SFL2004 SAO0E | S/1/2004 | aMi2004 | 9/1/2004 || 97272004 { @22004 | SU22004 922004
Start Time 15 1345 1345 930 430 830 930 1386 1330 1330 1339 930 930 a3 230
Stop Time 1545 1607 1545 1130 1204 1140 130 1520 15328 1538 ™27 1150 1140 "3
{Test Number SCRM1 SERO-1 STK-1 SCR:-2 SCRO2 AHQ-2 STK=2 SCRIS SCRO3 AHO-Z STK-3 SCRI-S SCRO<4 AHOH4 STK=
Type otite | Onkle OHHg OkiHg OBHg OH-He OH-Hg OlHg | OhsHg | OH OH-Hg OH-Ha Ok-Hg OHHg | OHHg
Y factor of dry gas meter - 0.966 1028 0576 1.006 0566 1.058 €575 1006 0966 1638 0376 1.006 D966 1.038 0576 1,006
| Gas Volume - % 50.78 .26 4781 £5.59 50,59 38.16 47.45 8128 4620 g2z 47.87 2237 43.50 38.64 4163 8520
Delta H of &ry gas meter - RO 054 039 050 137 0.55 037 0.50 180 0.52 .38 0.50 130 .56 0.36 651
Meter Temperature - %F 4069 vz 118.7 882 938 956 334 0.0 018 9.6 993 231 191.0 7.3 9713 369
C Faclor of pitot tube - 0.345 [ F:=] 0.533 0.206 0.846 0838 0838 0.806 0.846 0538 9.838 0.806 0.845 0838 0.838 0806
{Nozzle Diameter - inches 8248 K= 0.189 0.213 ©.248 0183 0189 8213 8243 0,183 0189 o213 0.248 0.153 0.129 0212
An {area of nozzle} - 000022 | ooooim| omoois] cooozsi o.oo03s| coootz| oooprs | coowzs| eovos4 000618 | 0000131 0.00025 (00032 000018 | 0000903  0.00825
Area of Stack {Single of Deual) - jid 11769 195843 1320.0 1,256.6 17760 19843 13200 1,256.6] 17760 19843 13200 1,256.6] 17760 15843 13200 1,255 .6
K0 Weight - gm =r- =3 76.4 84.0 307.5 s72 T 80.7 3114 6.0 813 557 3063 103.9 884 842 56
Sarrple Time - minutes 120 “2¢ 120 120 120 420 120 Tze 110 120 120 120 17 120 120 120
Barometric Pressure “Hg 23.50 2930 23.50 2350 256 256 2956 2956 23.55 29.55 29355 2955 29.50 29.50 23.50 2350
it Pressure - "HA i) 114 21.73 .10 .0 ~11.58 <2184 123 =795 <1152 2190 -1.01 -7.86 <1154 2252 128
% Oxygen - 4.0 46 44 6.6 4.1 41 45 B2 £ 4.0 4.1 62 <1 4.3 4.3 70
% Carbon Dieside - 1eD 155 187 140 160 161 156 14,0 18.0 16.0 150 14.0 168 160 5.8 131
% N+ CO - 2800 798 kK T84 738 795 a8 79.8 89 306 753 3.8 793 739 38 795
Stack Ternp DOry Bulb} - °F 820 &3 iy 130 51 674 357 130 623 (3£ =7 130 66 873 38 128
Stack Terp (Wet Bulb) - °F
“S* cample (s val kead) - " KO 0286 [1irn 3 0.554 1.041 0290 0.691 0575 1.027 0275 0712 0.568 1,053 o300 0.722 8,576 1.138
Dust Wt v gm 10457 870 378 £.023 11.19 9.35 B37 0.089 9.45 8.58 4.60 0.095 S92 871 4.60 0.972
{Sample Volume - DSCF 509 3742 4269 211 45,52 3694 A3.69 7921 4152 3800 £3.60 79.59 4478 3749 43.45 81.55
[Sample Volume - dsom 1277 1.060 1.209 2325 1291 1.045 1.237 2248 1176 1.076 1235 2262 1268 1062 1231 2310
485 ST PRES - T Hg 2883 2858 2730 2942 2887 2871 2785 2947 2857 2870 2784 29,48 28.92 2865 ves 29.41
|AES ST TEMP - R 1108 1132 87 590 1101 1134 8ty 590 1055 1135 817 530 1096 1133 818 589
H.0 =% by Vol - vapor 9.0 &8 &5 150 9.1 .0 80 156 39 92 85 155 99 958 95 155
Water Volume: - stust 445 I 295 1448 558 367 80 1467 4.05 333 a4.08 14.43 485 407 4.44 15.01
Dry Molecular Weight - Isb-mole 5072 20,66 30.69 30.50 3072 3073 30.68 3049 3472 .72 3072 30,49 30.73 30.72 30.70 2038
Wet Molecular Weight - IAb-moke 20958 29.55 2561 2863 29.56 2958 23.66 2853 29.58 29.55 2965 2858 2946 29.47 29,52 2845
% EXCESS AR - 34 22 254 460 241 238 pr A | 417 241 234 241 a7 2¢8 24.4 256 497
Diry Mole Frac. “ 0.910 0912 63915 0,250 0.9C9 0.510 Q820 0844 o911 0.508 0915 0.8487 0504 0502 8.007 0845
Vet Mole Feae. - 2.09¢ 0.088 0.085 0.150 0.081 0.090 2080 0.156 0.089 0092 0.085 0153 onos Q008 0.082 0455
Gas Velocity, Direct - ftisec 4385 68,26 5303 5854 4417 BE.52 5393 53489 42,95 69,94 5361 58.61 4594 70,49 54.25 51.69
| ACEM - 4672283| 831T736] 4200279] 4436,521] 4706492| 8,193,3585| 4271,37T1| 4,403.796) 4,576,263 8326465 4245652 24,419,177) 4,788,405 §353,052] 4,296,359] 4,651,512
DSCFM - 1,974,364 3,388215] 2,315,579} 3,315,554y 380,129 3,280,379 3220329 3,280,329 3,300,121| 3,300,123 3300421 I300,121f 5,459,306| 3,459,306] 2459,306| 3,459,306
DSCFM (roumnded) 1974400] 3358200 2,315500f 3218600 3280300 3.280,200; 360300 32803001 3,300100( 3300,100f 3,300.1 o0| 5,300,100 3,459,300| 3,459300| 3,459,300} 3,459,300
DSCTM 55814 95,954/ 65,536 93,951 92,859 92,898 92599 92,899 93,459 93,459 93,459 97,568 97968 97,968 47,968
Stack Based DSCFH - 2805007 2918532 2875080 33516554 2870,288; 2,861,771 29s0285] 3,250,329( 2,887.608] 2,872,219] 28E7,606| 3,300,121 2858 761| 2,865,935; 2,896,648 3,559,306
Stack Based DSCVM - TH5Z3 82,653 81,451 92,951 1287 21,045 92,833 8177 81,351 31,777 93,459 80,960 21,250 22053 97.868;
Excess Air Free DSCFIS - 1,596,485t z,635999| 1,828,325] 2270,590) 2.636820| 2,644,667 2,574,038] 2,307.21 28652729 2,666,940] 2,852,729 2,321,138 2.783,956] 27T4,085! 2,747,583] 2,300,687
CALCULATED FIRING RATE:

Bey - Itdmin 12,856 20,981 14,723 13,285 20,887 21,050 20,488 18,358 5,546 21,662 21,546 18,853 229 22,149 21,938 18,370

Wet - Ibfmin 12,856/ 20,981 14,723 12,285) 20987 21,050 20,483 18, 21,546 21,662 21,546 18,553 =229 22,149 21,928 15,3701

Dny = Ib/hr 771,383 1,258,345 883,397 1.097,0878 1,259,237) 1,262,985 229255 1,101,833 4,292,777] 1,299,703 1292777 1,131,130 1,333,715| 1328957 1316270| 1302178

Wet - ththr Tr,383| 1258845 883,397 1,087,087) 1.259237{ 1262985 1,229255 1,7601.833] 1282777 1299.703) 1,232,777 1,131,180 1,333,715] 1328957 1,316270| 1102178
CALCUE ATED FIRING RATE:

Dry - tons/hr 85T 6254 4417 5485 629.6 631.5 6146 5509 646.4 645.9 6464 5656 655.9 6645 6581 5511

Wet - tons/hr 385.7 629.4 4417 548.5 6296 6315 6146 5509 8464 6435 6464 5656 6568 6545 6581 551.1
HEAT INPUT:

MM Etzthr - 18,303 16,997 11,800 14,654 17,002 17,055 16,597 14,877 17,194 17,286 17,154 15,045} 17773 17,710, 17,541 14,
PARTIGULATE LOADING: ﬂa
Grans/DSCF - 358 3.59 157 4.019 379 390 225 .07 352 339 163 0.019) 342 4090 1.63 D014
e - 50,667 154 296 27153 526.6% 106,578 109,675 63,244 488,11 99,475 110,033 48,038 52358 181,402 118,814 48,292 40294
(M Bt - 589 6,43 230 0.04 £27 643 38 5.03 879 E37 2EB 0.03 5™ £.70 2.76 Doz

Production Ibir 74,361 117,450 s54159]  10575s] 197487 1iva3s] 114690  102804) 126563: 127241 125,568  MogFas]|  qzvave| 126915,  f25704] 10525
ESP Hopper Ash Ash 60,667 104,206 27,153 526,68 06,578 103,675 63,244 588,11 39475 118,033 46,038 S2158 101,402 118,614 48,392 40254
Bottom Ash 93,695 13245 S8008| 105233 10,909 8,161 51,455 102,313 27,688 17,208 20,528 110,219 25968 3361 77,212] 104,855
Percent Fly Ash §1.6% BBT% 31.9% 0.5% 80.7% 925% 55.1% 0.5% 78.5% 86.5% 36.4% 0.5% 79.6% 93.5%, 38.5% 0.4%
% ISOKINETIC . W6 1001 1042 104,28 1018 4066 1041 k{123 1032 1621 105.0 W2e 1016 1005 1049 3.9




Hgin Coxl [ppm)] 013 Qi3 013 013 0.1l oAt o1l .11 0.4 014 0.14 o4 042 G2 Q.12 o2
ng Hgfdscan) 1324 1239 1255 121 1137 11.41 11.18 8.95 1411 .19 1511 1225 1265 1281 1249 1048

e B e e B e e N T T T S T T T i
SIiF004 | Fh/20G4 | S/31i2004 | SAT2004 | SM2a0s | 82004 SR04 | 9i12004 || _on/204 | 9rpos  9A/2004 | 9172004 92004 | /o004 | 9i2/e004 [ 942004
COAL DATA:
72.94 7354 73.94 73.94 7457 74.87 7497 T48Y 7381 73381 7381 381 743 743 743 743
% Hycrogen 434 4,44 A4 454 432 432 4.32 432 423 423 422, 423 4.52 432 452 4.521
15 45 135 1.5 168 168 1.88 1.58 1.7 1.7 17 1.7 1.74 1.74 174 174
382 3.82 282 382 362 3.62 382 262 3.78 3.76 376 3.7§) aT 37 37 37
16.30 16.30 16.30 1630 15.41 15.41 1541 15.41 1650 1850 16.58 1550 574 1574 1574 1574
964 8.64 a96s .64 233 233 833 832 e 879 279 979 955 955 9.55 855
% Volatile Matter 393 W34 2634 3334 3913 38.13 3913 3913 3835 3935 3935 3935 3812 3912 k12 c=X g
13,357 13357 13357 13,357 13,502 13,502 13502 3, 13,300 13,500 33,300 13,300, 13,328 13,326 13,326 13,326
ICARBOM CONVERSION 99.0%, 99.0% 9.6% 98.0%l 99.0% 8.0% 89.0% 98.0%, 22.8%) £9.0% 95.0%| 99.0% 53.0% 99.0% 59.0% 29,0%
LAYED FEED 734,620 12857202] o0340s| 1153981 1288737 4 289.755) 1253593 1425020 1313323} 135092 15138230 t.149.508] 436e.824F 1564694 1251012 1,120,943
9,297 5,305 5,297 9,297 9,505 2,305 9,395 9,305 9,257 9,257 9.257 9,257 9.398 9,398 9,388 9,393“

% Water Vaper Calculation:
Sarometric Pressure, In Hg 295 295 s 235 2956 .56 29.56 2956 29.55 2855 28.55 2955 295 255 235 235
DULT Static Pressure, in H2Q 73 1112 2173 -£,057 -3.0% 152 -21.94 1232 =795 ~11.62 -zis ~1.003 7862 1154 2252 28475
DRY Sulb Ternp £39.5 6734 3572 138 B4 674 357 130 B39 675.1 3565 130 636.4 &T25 3523 1293
WET Bulb Teap D 1] ) ] ] o ] Q [+] o a [+] 2 Q 2 0
Press, ATMS 14.20 1408 370 4.4 1422 14.1% 1372 14.47 1422 14.08 1372 1447 14.20 1407 13.67 14,246
Intermediate result 131 11.18 1081 1155 11.33 1320 10.83 1158 1.3 1120 10,82 1158 1131 1117 10.73 1154
Intermediate result £39.50 673.4¢ 357.30 130.00 65140 67400 357.00¢ 130.00 635,00 67510 356,50 430.00 636,40 672.50 35850 12950
Tntermediate result =78 <1.80 =7.80 ~1.80 <7.80 <720 780 T80 780 ~7.50 -7.80 -T.20 =7.80 -1.50 150 -7.80
Iritermediate result £.08 %] 608 608 608 £.08 608 5028 6.08 6.08 B.D2 6498 €08 BOS 6.05 6.05
Internedeate resulf 23788 25050 13292 4836 23860 25073 13289 483.6 2374 25114 13262 4836 23674 25017 13328 4810
Intermedrte result X3 £.08 698 6.08 6508 608 508 608 €03 6.08 6.98 §08 6.08 6.08 €03 608
Intermediate result 289 289 289 289 2389 289 289 289 252 2388 289 z 28 289 2.89 289
Intermediate result 4801 820 15492 202148 1882 5.3 134438 2.016.6 1727 T 13476 20159 1922 884 13526 20260
ntermedate result 74178 71729 9,805.6 11,4603 T3 7,164.7 95,8026 114850 TAITS 75732 88075 11,4543 74430 71832 9,504.7 11,4574
Percent Water Vapor 243 1.4 13.78 1764 227 1.07 1372 17.50 240 1.03 1374 1760 258 123 1579 17.57
o C0s 16.00 15.45 1570 14.00 16.00 16,05 1550 1400 16.00 1599 1600 1400 16.02 1536 15.80 1310
ppm 160,000 154,600 157,000 140,000 160,000 160,500 156,000 440,830 460,000 153,960 160,600 145,000 160,206 159,600 158,000 131,060
idsef 472502 1B8E02 15982 151E02  1.72E02 172502 1.68E02 1.52E02  1I2RD2 12E0R  ATEOZ  1S5TED2 1TREA  1TIEG2  LVOEDR 14202
b 2036083 3382367 2,345914 3015681 3382399 3792307 3,302,939 2982509 3402807 3401256 3,402,807 3000504 357125 3,558,583 3525112 2453834
Ivhe Carbon SS90 822606 635,795 922458 922472 9SATS 200318  £13,411  S28A3E  9ZEIS  92BEIE 18313 973543 970523 961384 805607
e Coal 751,001 1247768 865289 1,112,332 1230435 4234060 1201571 1084353 1257334 1,256,761 1,257,334 1,408,583 4310825 1,306,222 1292936 1,084,263
Hg in Coal [pg] 013 013 013 012 091 0.1% o1 011 074 14 o4 414 012 812 .12 Q12
Gas Phase Hg Conc, [ue/n?] 1324 1259 1293 nz21 1137 1.4 M0 935 14.11 14,19 1411 12.35 1266 T8l 1249 .46

Gas Phase Hg Conc., =] 1289 1248 1266 1136 11.11 1134 1035 950 1273 172 13,73 1210 t244 1240 12.28 1029




[Ih-_npinger Compoaents Wik & Volumes SCRI-1 SCRO-1 AHQ-1 SCRI-2 SCRO-2 AHD-2 STR-2 SCRI-3 SCRO-3 AHO-3 S5TK-3 SCRI- SCRO-G AHO-L STH-4
[Filter WL, g 104714 2.6895 782 11,1940 3.3357| £.3658 00832 94588 957159 45979 £.0958] 99203 4.71438) 45954 ©.0718|
ppb or ngfitter Hy <4 <4 6 <4 <4 5 <50 <) < <4 <50 =< <z 5! <5 0
total ug <0.04| «<0.03) b2 <0.04 <0.04) 083} <500E-03] <B.04: <004 <002} <S.0GE-13 .04 <04/ 0,03{ <5.00E-D3

{ngrdscom <0.03! <003 0.02 <0.03| <04, 0.03] <223803 <003 <004 =0.01F <2.ZIED3 <0.03 <0104/ 0.021 <2 16E-D3}
Probo Rinse volume, ml 86! 140 152 125 188, 161 120 62 T4 132 128 T4 05 136 152
fAralvlical Hy [giml] <£.0 <10 <18 <01 <1.0 <0 13 <10 <Le 12 1.5 <16 <10 <1.0 1.5

fusidsem] <0.07 <013 <043 <1161 <0.10 <0.13 G.06 0.5 5,07 013 0.08! <0.051 <0.10 <011 0.11
Hezted Umbikeal Line Rinse volume, nd 127 168 57| NA 51 98 134 NA 113 H0G 138 NA 43 109 134 WA
Aratytical Hg tng/mi) <10 <10 <1.0 13 <1.0 1.2 <1.¢ <1.0 12 <1.0 <1.0 <1.8

[perdsem] <014 <015 <013 0.05 <009 013 =3 <0.09: 0.13] <007 <010 =011
KC1valume, md 537
Anatytical Hg Trg/mi] 73

s

Anahytical Hy [nafmi]

[pgidsern] 02 0.07 0.04
KMNOS volume, mi 247 246 246
Analytical Hg (ngiml] 253 21 o2
Fug/dscm) 6.83 0.49 062
KIARQ-Astd Rirese volume, mil 100 140 100
|Anakytical Hg Inglmi] <1,0 <10 <9
<0.08| =<0.09 <0105
Particutate 0.03 0.03 08z 2.15E83; 03 (L1 0.03 223E3| .03 .04 oot 221E-03] 063 004 0,02 216E03]
Percent of Total 0.3% n24 014 013 .41 026 oar 023 0,38 026 17 028 0.24 o423 024 0.17
(Creidiized Fraction 324 1327 1326 0233 455 1314 928 0.65 378 1252 8.85 0.45 7.04 11.66 925 0.48
Parcont of Total 3095 95.12 5862 59.03 5385 9698 ar.64 BF33 44,05 3519 T 5733 5476 92.54 8796 58.86
iSleroental Fragtion 719 055 0.97 0.68 86 0,37 0.20 ¥~} 437 0.51 024 033 573 090 037 0.76
iPercent of Total BB.75 454 124 40.82 4575 275 219 244 5557 45¢ 241 4233 4499 747 131 6097
Total Hg [pg!m:] 046 1395 1345 1.68 S44 1355 a.87 0.3% 858 1347 m1 073 1286 1260 o.44 125
LActal e
Particulate 0.031 ooss 0021  33ITEO 0,054 0.055] 00408 345603 Q.05 0055 0023 344E-0H 0.659 2.060 0.037| 3.53E-03
Quidized Fraction .02 2122 14.50 1553 704 2035 14.53 143 5,89 19.97| 15.35 0.70/ 11.50 19.03 1510 0.73
Elemental Fraction 6.70 1.04] 151 107 598 .58 031 050 743 095 0.38 0.51 9.45 1.43 028 124
otal 895 2231 14.70 265 1307 2098 14.38 153 13.36 2038 1575 121 21.00 2057 1542 p
[istack Based maisec
iPartcutate (151 005 0.03 3.27E-03] 0os 045 0.04 345505 0.04 0.05 .02 3.44E-03 0.04 205 063 3.52E-03
Oxichred Fraction £2% 1828 48.01 158 5.16 1775 13.02 1035 515 1738 13838 .70 250 1578 1261 6.3
Eternentsl Fraction .54 0.8 0.23 107 523 059 axg 0.50 650 2.83 033 €5t 7.81 122 023 1248
Tzl 13.87 1922 1826 263 11.44 1330 1334 1.53 11.69 1826 1378 12 17.35 17.06 1291 204
13,625 58,008 105233 13,695 31,4486 162,313 27,055 51,448 110,215 25,558 54,445 184,855
Coaln [ea/sec) 12,3409 14,1335.0 17.551.7 17,6078 17,1886 154068 219853 215852 13,2304 20,6654 20,3851 17,0728
Bottom Ash (L] 0.0 0.0 2.0 1] 0.2 0.0 0.0 oo 0.8 04 0.0
0.0% 0.0% 2.0% 0.0% 0.0% 8.0% 0.0% 0.0% 0.0% 2.0% 0.0% 0.0%
ES$P Hopper Ash 2336 b2 02 =8 J7A 02 &28.1 1245 2 €927 236 oz
15% 0.5% 0.0% A42% 1% 0.0% 33% 0.7% 0.0% 38% #Duviol 0.0%

FGD Sobd




SCRE SCRO AHO SR
X sd_| PRED | X So | FReD | X sd_|[Peep | X EX] BRSO
Parebie, fugitsem] wos T Bo0 | 42 | Goi | oooz | 26 | ooz | ooos | 226 1 ootz [I6TEOS: 17
Particutate % of Tot! tsa T o057 | 218 | oz | 002 | 85 | ozc | cus t 3e5 3 020 | 007 8]
Oxidized. 3 | 8 1 35z | 1572 | 07% | 58 | 1044 [ 590 + 183 | 085 028 323
Ciicized % of Tok 2665 [ 7106 1 245 | 94%6 | 48 | 18 | oren | s } 05 | o565 1 20 216
Bemeral, fuo/deem] a0 | 143 | 265 | 06 | 02 | 342 | 020 i 00e ) 182 | oS> L 023 FrE
Slemer:al % of Tatal =7 T35 | 205 | 4re 182 1 380 | 189 | €50 | 262 | #a1f | 1203 I 278
Tote Hg w000 | 207 | 705 ) 13m0 | 057 | 43 | q0es | tes | 177 ) 57 039 334
SCRl BCRT AMG SIK
X S [ PRSD | X d [ PrsD it X S¢ | PR | X Sa PRSD
{Partciore, Jmo/sec) 505 | 00105 | 250 § 006 | 0003 1 54 65 | G010 | 319 | 0603 {GEEl5] 20
Oxldzed. [mgisec] T T emoh | B4 | 2tis | ooy | a5 | 14 | 022 | gg | wCiv iR 378
Elemental, fmafsec] ST ris | 208 | 141 | ca6s | w55 1§ oz | opes | 285 | 6831 [383501: 461
Total Hy Tish | aves | s | 2z o7 | 36 [ st | oee | 32 | 861 [61SEO1] 394
SCRI SCRO £HO ST
X Sd [ BReb | X Sa | PRso | X Sa_ | PRS0 | X Sa FRSD
Farticulate._[majsed] Tor Tofom 45 | 505 [ cooe | 38 | oos | ooor | 257 1 000s |esapasl 20
Ciscized. [mafsed e Voo | Se4 L G780 | 1076 | 62 | 1aZs [ zsoe | 1ze | 1017 [38eE01]| 376
Slemental, mafsect v 164 | 55: | 086 | Uess | 34z | o2or [ oot | Tee [ o831 [SfamDi] dR1
Tetal Hg 1859 | 2737 | 20 621 | 085 | 485 9457 | 2484 | ir.0 | 1851 | G19E01; 334




APPENDIX B

Plant Process Data

¢  Coal-firing Rate Data
»  Hourly Emission Data




Coal-firing Rate (integrator Readings)

Test No. 1 2 3 4
Date 8,31.2004 9.1,2004 9.1.2004 9.2.2004
Time 13:50 15:20 9:30 12:05 13:50 16:02 8:30 11110
Pulvarizer Bagin End Begin End Begin End Bogin End
1 7314830 7317061 7331600 7333934 7335472 7337383 7362531 7354931
2 1255442 1257593 1271712 1273950 1275435 1277272 1291908 1294217
3 7484338 7484338 7484330 7484338 7484338 7484338 7484338 7484338
4 6086618 6668861 6903473 8905618 8907304 6909264 6924505 6526910
5 4402803 4495016 4509373 4511676 4613106 4516009 4530029 45323006
] 1275220 1277514 1292385 1284774 1296350 1298310 1313795 1316251
7 3820352 3822578 3837076 3839402 3840037 3642847 3857914 3860307
8 505022 507248 521694 524028 525567 527483 535600 537982
9 3347048 3347048 3347048 3347048 3347048 3347048 3347048 3347048
10 1404390 1496618 15110868 1513422 1514960 1516881 1531969 1534365
1" 8894587 8804587 8894587 8004587 8894587 8894587 8804687 8894587
12 7767446 7767968 7770895 7771113 7772435 7773166 7776250 7776260
13 873406 673406 676080 676323 676362 676831 681314 681314
14 221751 223978 238367 240687 242206 244079 258925 261301




Plant 10 Unit #2 2004 Q3 Hourly Emissions

Ontzrio-Hydra Time Gross Gen. | SO, Cone S0, Mass NOx Conc NOx Rate | NOx Mass CO, Cone CO; Mass
Test Time (MW) {pprn) {Ibs} (ppm) | (b/mm Btu) {Ibs} fvol. %) {tons)

8/31/04 13:00 1,318 84.3 2591.3 32.5 0.051 715.4 11.4 1,203.3
Tespuq. | S31/04 14:00 1,312 88.9 27106 313 8.059 £86.3 11.4 1,183.5
184516:07 |8/31/04 15:00 1,287 945 28447 32.2 0.081 699.8 11.4 1,177.1
8/31/04 16:00 1,298 94.9 2,865.3 32.5 0.061 702.7 11.4 1,181.9
8/31/04 17:00 1,289 987 2,967.6 315 0.059 §82.7 115 1,187.3
97/1/04 8:00 1.344 1212 34671 3286 0.081 &71.6 $1.9 ,129.6
Test #2: 911404 19:00 1,348 1222 34835 329 0.051 569.3 11.5 1,125.7
09:30-12:04 | gr/0411:08 1,348 126.1 3549.8 329 0.051 666.6 116 1,121.3
9/1/04 12:00 1,350 126.9 3,554.3 33.3 0.062 B874.2 1186 1,415.6
O11/04 $3:00 1,349 121.5 3,390.5 347 0.084 593.3 118 1,111.5
Test#3: | 9/1/04 14:00 1,347 115.0 32279 33.2 0.062 675.6 11.8 1,118.0
1330-13:38 | 971,04 15:00 1,362 109.4 3,075.9 339 0.063 587.7 116 1.118.9
9/1/04 16:00 1,370 113.2 3,183.5 337 0.052 676.9 11.8 1,120.2
2504 9:00 1.350 149.7 45889 321 {.063 673.8 108 1.087.3
Test#4: | 9204 10:00 1,350 151.0 44270 332 0.065 695.2 109 1,067.3
02:30-11:50 | ori04 11:00 1,351 106.6 3.123.2 317 0.052 668.7 11.0 1,106.5
9/2/04 12:00 1,352 140.5 4.003.6 335 0.064 698.5 11.2 1,118.7
Test 1 Average = 1,301 92.3 27859 32.0 03060 6974 114 1,18886
Test 2 Average = 1,348 124.1 3,513.7 32.9 0.051 670.4 11.6 1,123.1
Test3 Average = 1,357 114.8 3219.5 33.9 0.063 633.4 116 11174
Test 4 Average = 1,351 137.0 4.008.2 328 0.054 684.1 11.0 1,105.2




APPENDIX C

Flue Gas Mercury Data

« Summary of Ontario-Hydro
Impinger Analyses Data Sheets

¢ Recovery Data Sheets
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Distrfbutton: Locke,

Tseng, Withum

Project Mo.: 1621-8

7

Sample Date:

§- 37 oF

+

Locatlon: SCR Infet

Task: .

Test: _.,J___ Cperator JEL ___

“ Inftlal Vol | Rinse Vol} ~ Galn Final Yol Total ug
Sample ll? Bottle # | Dasgcription o i oy ey pphk Hg of Hg
g Fllter/Sollds i
7 1A___|Proba & Flitor Ringe . 24
A 1B Heatad Line Rinse N QAT
3 2 KCl impingers .3 el ‘/ o) g7 53]
4f 3 HNO L0, Impinger /o ® 75 o /7.5
S 4 KMnO, Impingors A 6.0 So | ~3 AY7
Z ] KMnO, Acid Rinse [ o Ty
Flltar Grass wt: /203 Zgg g Flttar Netwi: /o: 97/ ¥ g
" Fitar Tare wl: {1 6649 Probeiline Rinse wi; _ ¥ g Gondensate Total: ZZ S mt
Filter Netwt: /0¥ 71 ¥ a Total Partioulate wt; /0 ¥7/% g
Recoverad By; Paweed pate;__ £ E/- © ?(
Locatlon: SCR Qullat ~ Task: Yest:__ 1 Cpsrator: JAW
Initiat Vol | Rlnse Vol]  Galn | Final Vol Total ug
D A B
Sample ID Bodltla # ascylption ml mi, L il peh Hy of Hy
S Flitar/Salids
7 14 {Pyobe & Fliter Rinse [ Yo
¢ 18 Heated Line Ringe j¢ 3
i 2 |KCilmpingers Sew /5o 25 |.525
J e 3 1NO4H, G, Impinger /O o 75 -/ 7
V4 4 KMnQ, Implngsrs At n S |« a4
/A, 5 KMnQ, Acid Ringa / Qs Joo
Filtar Gross wl: /ﬂ%fﬁLg Fitar Matwt: $14994 g .
Fllter Tara wt: /6 648 § q ProbaiLine Rinse wt; C g Condensate Tolal_ 24, ¥ mi
Filler Mot wi; XK. {5% A Tatal Partioulate wi: §- 617 4.9 .
Recovered By; {/ s Dater. &~ 3/ o
Lacalion: AH Cutlet Task: Tast: / Cperatar: BPS
Inttlal Vol | Rinsae Val Galn Final Val Total ug
D
Sample 1B Bottle # esctiption oy wl, mL il pph Hg of Hy
3 Flltar/Sollds
/3 14 |prohe & Filter Rinse b 2,
/4 1R |Heated Llne Rinse : ;5"
/.5 2 KC! Impingars S en - x-) g4 J2/
FIA 3 HNO,H,0, Impingor /o 2.5 (=} /9
/7 4 Kino, Impingers A6 T | AY 5
2.5 5 [KMnO, Acld Rinse /oo /oo
Filter Grass wi 8= RY¥ g Filter Natwt; & 783 2, g
Flter Tarewt: /1A 64 Y g Probeiline Rinsewt: __ © g Contlonsata Tolall _. gJ/“O ml
Filter Netwt: 229 8 3'8g Total Parficulate wi: 3+ 7 8320
fRecaverad By: et pate:_£ - 3/ O 7J
Location: Slack Tasl: Tesk / Oparator; RLO
Inltfal Vol | Rinsa Vol ~ Galn Final Vol Total ug
Sainple 10 Bottle # Dascription . i L L. pph Hy of Hg
- . 5 Filter/Sollds
17 1A |Probe & Fllter Rinse 204
— 18 Heated Line Ringe i
Ao 2 IKCllimplagers Fow | /8o | 30 753
A/ a HNOL/H,0, Impinger /& 785 2., YAk
22, [ KMnQ, Impingacs A D ey S ~/f 237
.3 § KMNnGQ, Acki Rinse P =)

Filtor Gross w4 3 {729

Fiter Tate w273 7 9
Filtar Net w: 2 © 2‘ S g

Probeflins Ringe wt:

Fllter Netwt: o v ? 8570

©__9g

Total Particulate wt: 8:67 8.5

Racoverad By: 9,«.;

Gondensate Totat: 3O 2 5 mi

Sample 1

Description

ppb Hy

Total ug
of Hy

3in, Filkar Blank

Thimbla Blank

L4 KCI Biank

FR3 HMO,/ H2Q2 8lank

Ak KMnQ, Blank
77 HNOW P HCE Rlank

Crate: g3/ 6,?1

‘g
e




Distibulion: Locke, Tsang, Wilhum

Projact No.! 1821-87

Samgpla Data: 7o/ o¥
Lacatlon: SGR Inlat Taskt _ . Test 2.~ Oporstor: JEL
mitlal Vol | Rinse Vol | ~ Gain Fihat Vol Total ug
Sample ll? Battle # Description L il L L ppb Hg of Hg
S Filter/Sollds
-4 14 |Probe & Flitor Rlnga yZ
4% 18 [Heated Ling Ringe S/
o 2 KEl hmpingers 5 oo | /e ?/ «.‘5‘9"/
B/ 3 [HNOuM,0, Implnger loo 7.5 o | /78
EES 4 jKMno, lmpingors Ao | Seo | =8 |A9s
mi:_‘? g KMnQ, Acid Rinse /o /ol
_Flitar Grogs wt: t& i % q Filter Netwl; - 41 Y0 9
Filter Tare wt: Probailing Rinse wi ] ] Ceondensate Total: f 2 2 mt
Fllter Mot wi: g Tatal Particulate wh: 24 /¥ g
Recovarad By! Dale: ? - [ 07/
Locatlon: SC!OutEet Task: __ . Teat & Operatori JAW
Inftial Vol | Rinse Vaf| Galn Final Vol Totai ug
Sampla 1D Bottle # Description il i iy por) ppb Hy of Hg
] Flitar/3alids
3¢ 1A lprobe & Filtor Rinse jof
3.5 18 {Moated Line Rinse . 74
3 2 Kl implngers S0 f5 e '77 S 7
27 3 HNQH;0y Iipligar PRT= 75 o /75
3¢ 4 KMnQ, lmpingers Qoo | SO -5 A ?’,}S’
ag 5 |KMnO, Acld Rinso Y Y=
Elltar Grass wt: 4974 g'g Filtr Nat wt: ‘FraSd ¥ 79
Fltter Taro wi: 4 & %{dg  Proballine Rinse wit : g Cordensate Total: 7/ ? m)
Filtar Mot wi: D3 3820 Totai Paniculate wi: ‘2. g
Racovered By:___Sdaur Dale: .? /=0 ?(
Lagatior: AH Outtet Task: Tesl: A Operator: 8PS
initlat Vol - | Rinse Vol |  Gain Final Vol Total ug
i
Sampte ID Boitte # Deacription . i mL L ppb Hg of Hg
9 Fllter/Sollts
Z?a 1A Probe & Filter Rinse Ji i
7 18 |Heated Line Rinse /3
) 2 *  |KCi Impingers Foo /5o o | 550
3 3 HNOyH,0, Impinger /B0 75 P /2.5
P 4 KiinQ, Impingers A oD So ~ & 2R,
Y5 5 KMnO, Acld Rinse S o0 /00
Filter Groas wi: _,22&1_5_ Fillar Net wl; __-féﬁﬁ_g
Eiltar Tare wt: %{J Probeiline Rinsewt: .2 g Condensate Total: fo, Z ml
Filtar Nat wt: &-_3 Total Particutate wi: ___:i.f_Lqug
Racoversd By: 9/‘/ Data: -/ @}z
Locallon: Stagk __ Task; . Test A,  Operar RLG
- Initlal Vol | Rinsa Vol| ~ Galn- Final Vol | Total ug
Sdmple D Bottle i# Description L. mL Oy il pph Hy of Hy
: : 3 FiltarlSollds
ra 1A Probe & Pilter Rinse e
— 1B Heatad Line Rinse -—
Y7 2 KGl [mpingers Fow | /5o | Jos |7 5.5
¥ E 3 HNOH,0, Ttapinger = o 5 [ 2246
Y 7 4 KMnQ, impingars L B0 J o - 7 A ‘ﬁ".B
Lo 5 KMn©),y Acid Rinsa = /oa
Filter Gross wi: ¢ Y7789 . Filter Meliwt: & O 3
Fiter Taro wi:Q: Y& 2K g Probefllne Ringa wt: g Condansate Totak B4/ 2 ml

Fllter Mot wt H:& € Total Partlculate wi: 2. © 8‘ 2‘_?:
Rocoverad By; Q/‘-/ Date: ? A 7
Sanple D pascription ppb Mg thfa}t{gg
3 in. Fliter Blank .
Thimble 8lank
KCI Blank
HNO,/ 11202 Blank
Ay KMnO, 8lank
LIk § Lia] [ lasals

oo
Sou




Distribution: Locks, Tsang, Withum
Project Mo.: 1621-87

Sample Date: T el
Locatlon: SCR Intel ' Task: __ Tast: Cperator: JEL
a initial Vol | Rlnse Val: * Gain Final Yol b g | Totalug
Sample I[? Bottla# |- Description oy g L mL ppb Hg of Hg
<] Filtar/Solds
1A Probe & Fiiter Rinsa
18~ |Heuntod Llne Rinse
2 KCl lmpingers
3 HNCyH,0, Impingor
4 KMnO, Impingers
§ KMnO, Asld Rinse
Fiiter Gross wi: ' 4 Filter Net wi: a
© Flltet Tare wt: 9 PrabolLine Rinse wt 4] Condensate Tolal: mi
Fllter Mat wt: | Tatal Parllculate wt: g
Dple:

Recovarad By;

LucationﬁM Task! Tast: A Oparator: JAW

Initlat Vol | Rinse Vol | Gain Final Vol Total ug
Sampla 1D Hoitle # Dascrlption i il L. mL ppb Hy of Hg

8 FilteriSollda

1A Proha & Fittoy Rinse

B Haeatad Line Rinse

=

J! 2 KG! Irplngers See | t5o &5
S 3 14NG,/H,0, Impingar /o0 75 | f7s
53 4 KMnO, Impingers RA6o ) ’ AL o
5 5 KMNO, Acid Rinsa /OO /e

Filler Grosswt: . @ FilterNetwt ______ g )

Filter Tare wt; g Probeillne Rinsewt; _____ ¢ Condansats Total: ml
Filtar Netwt: ___ 9 Total Parliculalewt: 4

Reaceverad By: Date:

Location: AH Qutlet Task: . Tast: Operator: BPS
Initial Vai | Rinsa Vol Galn Final Vol Tatal vy
Sample 1D Botile # Dasoylption ml. il L mL, iy Hy of Hg

5 Flltor/Sollds

1A |Probo & Filter Rinsa

1B Huated Line Rinse

2 KCl mpingers
3 HNO;”‘[‘;O‘; Impingar
4 KMNO, Impingers
§ 1XMnQ, Acid Rinse
Filter Grogswé g FiflerNatwl o
Elldar Tara wi: g Probe/l.ine Rinaa wi: ___ q Condensata Talal: ml
Flltaretwt: @ Tola) Padlculate wt: ______a
Recoverad By: _Dato:
Locatlon: Stack  Task ___ Testi . Operator RLO
thittal Vo | Rinse Vol Galn Finat Vol Tatal ug
Sample 1D Botile # Description L, mL Ty ml. pph Hy of Hy
S Flifa/Sollds
1A Probe & Fiiter Rinsa
1B Iieated Line Rlnse
2 |KClimplngars -
3 HNQ,H,0, [mpinger
4 KMnG,4 Impingers
] Kivin(Q, Acid Rinsa
Filter Grose Wt o 0 . Flitor Nat wi: G ‘
Elter Tarewt . ... 4 Prabe/line Rinso wi: g Condensale Total: ml
Filtar Met wt; q Total Parliculate wi: D
Racovered By:, J; Dats; -
Sample ID Dascription ppL Hg Total ug
of Hg .
3 in., Fliter Blank
Thlmbie Blank
KOl Blank -

. ﬁi.

HN O, f H202 8lank

KMnO, Blank

HNO, { HGI Blank
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Mistribution: Lucks

Taeng, Withum

frojact No. 1821-87

Sample Date: 9 [~ O H
Logation: SCR !nlst Task: . Test: S . Oparawor JEL
Sample ":.) Bottlo # | Daseription I“u:ﬁ%_w"' Ri";QLVOI ’ ?‘:{n FI"::LVOI ppb He Tgﬁ_‘{:g
S FlitariSollds
P 1A |Probe & Fliter Rinue L2,
57 1B __|Meatad Line Rinsa ‘ /8
5§ 2 <ot imptagets Yoo |/Js5e | 7o | SR
59 3 HNO4/H,0; Impinger /o0& 7.5 & |28
4= 4 |kmno, Impingers Aoe | Jo Al
[ 5 KMnQ, Acld Rinse /oo / oy
Fillor Gross wt fo AEAg Filtor Nat wi: 2 /533 g

" Fliter Taro wt z ¥ugd g
£344qa

Filter Not wii |

Recoverad By: 9}/

Probefting Rinse wi: 2 3057 g
Tota Particulate wi: 22¥ 5 €% g

Date;

Condensate Total:_ &) . m

g-Lr0Y

" Localion: SCR Oullet Task: R Test: S Operator: JAW
; Inittal Vol | Rinse Vol| Gain | Flnal Vol _ | Tolal ug
Sam;?lu [{n] Boltie # Deacrlpthn L b ml. ml, ppk Hg of Ha
] Fliter/Solids
& A 1A__|Probe & Filter Ringe 74/
&3 {8 |Heated Line Rinsn E oD
L 2 Kol mpingers Zaw | /50 | 24 lyab
4.5 3 HNOuiH;0; Impinger oo 25 22 /75
A 4 KiinQ, kpingers oo | Jo |+ |2FY
P 5 KMnG, Acid Rinse /e Jow
Filter Grone wt: 2429489 Fister Not wt: Fi Eéf ‘
Flllar Tare wt: £18 { 5%g ProbalLine Rinsa wt: Candensate Tofal: gﬁ 3 ml
Filter Net wt: € 0 Total Parllcutate wt: 2 _g
Recovered By: ”Qdf pate__§ =/ © ¥
Lacatlon: AH Qullet Task: Tast:- & \Oparator: B8PS
. Initled Vol | Rinse Yol | | Gain Final Vol Total ug
Sample 1D Boifie # Description Py i k. ml npb Hy of Hy
3 ‘|EltawSedlds
& ¥ iA__ |Probe & Fiiter Rinse JEE
47 1B |Heated Line RInse /3¢
.7 e 2 KCl Implhgers 300 AR g7 5.2/
yé 3 HNO,H,0, Impingor /oo 7& & /25
7 A 4 KMnQ, inplagars 200 Sgo | -8 Ay 7
73 5 KMnO, Acid RInae A=) /D@
Fliter Gross wt J' Falig Fiter Not wt: 7 5‘2 76 g
Filter Tare wh AL g Probe/line Rinso wt: _ S ____ 0 Condensate Totak ___{-_,i S 2 ml
Fllter Mot wt; A_.'iﬂ_g Talal Particuiate wt; L\?_ﬂx_g
Recovered By deU _Date; 2-/-0 7{
Locatlony; Stack Task: Test: 3 Operator: RLO
Initlal Vat | Rinse Vol Gain- | Final Vol Total ug
2
Sgmple 0 Bottle : pescription . il b i pph Hg of Hg
. : 5] Fllter/Sotlds.
i 1A |Probe & Fllter Rinse /28
o 18 |Heated Line Rinse ) e
7.5 2 KC! Impingers Joo /5o | AZE | 748
A 3 HMQy/H,0, Inplnger FE-L 7.5 & R~
yivi 4 KMnO, Implngers 200 SO |- & R/
78 5 KMnQ, Actd Ringo Lo s

Filter Groas wi @3/ 0 & g

Filler Tarawt o 4 TGO g

Filter Natw: ©.975 ¥ g

ProbalLine Ringe Wi

2 _g

Condansate Tatal: 203 i

2-/-0F

FillerNetwtay 0358 g Total Partfculate wi «;:;w_g__ZS_'_F_Q
Recoverad By. ;’)_.u Date:
Total ug
Sample 1D Oescription ppb Hg of Hg
3 1n. Filter Blank
Thimble Blank
KCI Blank
HNOD, { H202 Blank
7Y KmnO, Blank
HNO, [ HCI Blank

4




Dlstribution: Lacka, Tsong, Withum

Profect No.: 1821-87

Sample Date: ? et O
Locallon: SCRInet  Task: __ . . Test 4 Operator JEL
. Initkal Vol | Rinse Vel [ ~ Gain Final Vol Total ug
Sample Il? Bottle # | . Description L pory i mL pph Hg of Ho
8 Fliter/Soilds
Jo 14 Probe & Flltsr Rinse 7‘/
£ 1B |Heated Line Ringe 7.3
2. 2 KCH impingers A00 JA A s A ¥3 4
§.3 3 IHNOH,0, mpingor A 040 75 L]
£y 4 KMnQ, Impingers 20| o - 58 /9L
3.5 5 KMnQ, Asld Rinse QO Py
Flter Gross wit £ Y55 Filter Net wt: 2 33 g
Flller Tare wi; frAASA g Prabelline Rinso wl: Condensails Tolak /¢ §* € mi
Fllar Netwk: 292039 Total Pariiculate wi: EIIQ —
Racovered By, QV" Date__ 72O "i
Lacation: SCR Qutlet Task: Test: f Cparator JAW
Initial Vol | Rinse Vol |  Gain Finat Vol Total ug
Sampla D Boltle # Darsprlptinu mL mL - mL g Pyl Hy of Hg
8 Fllter/Sollds
A 1A___|Probe & Flitaf Rlnse /oS
£7 18 Heatad Line Rinsa /a9
g 2 iK€l Implngars s a S5O ' KER
39 3 HMNOy/H, @, Implnger /DO 7% o {75
i [ KMinO, (mpingors Ab o SO -2 | A¥ 8
3/ 5 KNG, Ackd Rinse o6 /oo
Fllter Groas wi: M_Z..Q Filter Net vt 7 [ g _ ¢
Fliter Tare wi: é g ProbelLine Rinss wt. . Cardensate Total:_£6 - Z anl
Fiiter Mot wi: 7 Tohl Patticulate wt; 2+ 7 __Zﬂ_—_g
Racovasad BY: Q A Date. 7+ wi= D }/
[
Location: At Qutlet Task: Test: ':7/ Operator; BP3
Initlal Vol | Rlnse Vol Gain Final Val Total ug
Sample 1D Bottle # Dascription il L L mi. pph Hyg of Hg
g EiituriSolids
P 1A |Probe & Filter Rinsa /25
FE 18 Heatad Ling Rinss /3!
' 2 KCI lmpingars 306 /5o £7 S3 7
yES 3 HNO4/H,Q; Impinger Stk Ay =X /75 |
7 4 KMnQ, impingers ROO ya) ) 20
77 5 KMnO, Acld Rinse _@_ oy SO0
Elller Grosa wt; £=03563 ¢ Elltar Netwt: & -5‘ by .
Fifter Tarewt /¥ 3 // g Probelline Rinse wt: Condensate Total; ?f’ Al
Filter Natwt %57 .5Y g Totat Particulate wt: ¥ 57 3 E g
e e
Rocoverad By; Q‘—/ fate, 7 R O 7
Location: Slack Task: : Test 4/ Opesator RLO
- Initial Vol { Rinsa Viel|  Gain | Final Vol Total ug
Sample I Boftle # Description b ml. L . ppb Hg of Hg
. S Flltar/Solids
X3 1A___ [Probe & Filter Rinse P
— 18 [Heated Line Rinse ——
24 2 KC! lmpingers 300 AR SHET 277
JB= 3 HNO/H,C, lmpingar /B 7 e aINEE,
so/ 4 KMnO, Impingers o2 00 SO -3 27
/5. 4 KMnO, Actd Rinse /Do Loy

£ 9 g

Filtar Gross wt: £+

Filter Tare wt & Y471 _g

Filler Netwt: & 67/ 8 ¢

Recovered By:

Fliler Netwt; & -232/5 g

Probeillne Rinsswt, ___ @ g

Tolal Parliculala wi: ﬂz&g

q.
-7

Gandonsats Total.3,/ &+ &

7”2-0?/

Date:

Sample 1D

Description pbb Hg

Total ug
of Hy .

3n, Filter Blank

Thimbla Blank

KOG1 Blank

NG, H20% Blank

4

A

KiMnO, Blank

o

LIKA ) S Bland




Project No
1621-87
1621-87
162187
1621-87
1621-67
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
16214-87
162187
1621-87
1621-87
1621-87
1621487
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
162487
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
162187
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-B7
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621.87
1621.87
1621-87
1621-87

Tost

N S U W S IV W W Y N R T T T e

#HVALUE]
H#HVALUEI
#VALUEI
HVALUEI

D WWW M WWWWWRWNRMNINRMRBRNONMNNMRNNOMNRRNNNNNDION DD NNDON

Dato
00/03/04
09/03/04
09/03/04
09/03/04
09/03104
09/03104
09/03/04
08/03/04
00/03/04
098/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
00/03/04
00/03/04
(9/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
00/03/04
00/03/04
09/03/04
09/03104
09/03/04
09/03/04
09/03/04
08/03/04
09/03/04
09/03/04
09/03/04
09/03/04
0903104
09/03/04
09/03/04
00/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
08/03/04
09/03/04
09/03/04
00/03/04
09/03/04
09/03/04
00403104
08/03/04
0D/03/04

Loc.
SCRI
SCRI
SCRI
SCGRI
SCRI
SCRI
8CRO
SCRO
8CRO
SCRO
SCRO
8CRO
AHO
AHO
AHO
AHO
AHO
AHO
STK
STK
8TK
8TK
STK
#VALUE
#VALUEL
#VALUEL
#H/ALUE!
SCRI
SCRI
SCRI
SCR
SCRI
SCRI
SCRO
SCRO
SCRO
SCRO
SCRO
SCRO
AHO
AHO
AHO
AHO
AHO
AHO
STK
§TK
STK
§TK
87K
BLK
BLK
BLK
BLK
BLK
SCRI
SCRI
SCRI
SCRI
SCRI
SCRI
SCRO
SCRO
3CRO
SCRO
SCRO
SCRQ

Oparator Sample ID #
HVALUEL

#VALUEI 2
HYALUE! 3
HVALUE! 4
#VALUE 5
#ALUE! 5
#VALUEI 7
#VALUE| 8
#VALUEI 8
H#VALUEI 10
#VALUEI 14
#VALUE! 12
TVALUE] 13
#VALUE] 14
fIVALUEI 16
#VALUEI 18
#VALUE! 17
#VALUEI 18
#VYALUEI 10
HVALUEI 20
#VALUEI 21
#VALUEL 22
#VALUE 23
#VALUES 24
#ALUEI 25
#VALUEI 26
#VALUEI 27
#VALUEI 28
#VALUE! 29
#ALUEI 30
ALUEI H
#YALUEL 32
HVALUEL 33
#VALUEI 34
#IVALUEI 36
H#VALUEI 36
#VALUEI 37
#VALUEI 38
#ALUEI 39
H#VALUE! 40
HVALUEI 41
#VALUEI 42
#VALUEI 43
#VALUEI 44
#VALUEI 45
H#ALUE! 46
HVALUE! 47
#VALUE 48
#VALUEI 49
#VALUEI 50
#VALUEI 61
#VALUEI 52
VALUEL 53
#VALUE! 54
#VALUE] 65
HVALUEI 56
VALUEI 57
#VALUEI 58
#VALUE! 59
H#VALUE! 80
fIVALUE] 81
H#VALUE 62
HYALUE| 63
#HYALUEI 84
#VALUEI 86
HALUEI 86
VALUEI 87

Task

{IVALUE|
#VALUEI
#VALUEI
#VALUEI

Dascription
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNCO4 ACID RINSE
PROBE & FILTER RINSE
HEATED LINE RINGE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
FROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNQ3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FIL.TER RINSE
KCL IMPINGER
HNO2/H202 IMPINGER
KMNO4 IMPINGER
KMNQ4 ACID RINSE
KCL BLANK
HNO3/HZ02 BLANK
KMNGO4 BEANK
HNO3/HCL BLANK
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3M202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNQ4 IMPINGER
KMNO4 AGID RINSE
PROBE & FILTER RINSE
HMEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNQ4 ACID RINSE
PROBE & FILTER RINSE
KCL IMPINGER
HNQ3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
KCL. IMPINGER
HNO3/H202 IMPINGER
KIMNO4 IMPINGER
KMNO4 ACID RINSE
KMNO4 BLANK
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 iIMPINGER
KMNO4 ACID RINSE

Anal No,
20044438
20044439
20044440
20044441
20044442
20044443
20044444
20044445
20044446
20044447
20044448
20044442
20044450
20044451
20044452
20044453
20044454
20044465
200444566
20044457
20044458
20044459
20044480
20044461
20044462
20044463
20044464
20044465
20044466
20044467
20044468
20044469
20044470
20044471
20044472
20044473
20044474
20044475
20044476
20044477
20044478
20044479
20044480
20044481
20044482
20044483
20044484
20044485
20044486
20044487
20044488
20044408
20044480
20044491
20044492
20044493
20044494
20044495
20044496
200444907
20044498
20044499
20044500
20044501
200445602
20044503
20044504

Hy
<1.0
<1.0
7.3
2.1

<0.2
<10
<0.2
<10
<1.0
8.2
1.4
211
<1.0
<1.0
<1.0
259
0.5
1.8
<1.0

unlts
ngfml
nghnk
ngimi
ng/mi
ngfmi
ngfmil
ngfml
ngimi
ngfiml
ng/m!
ng/ml
ng/ml
nghel
ngfml
ngfml
ngim!
ngiml
ngfml
ng/mi
ng/ml
ng/mi
ng/ml
ng/ml
ngfml
ngfmi
ngfml
ngfml
ng/mi
ngml
ngfml
ngfmk
ng/ml
ng/rm
ng/mi
ng/mi
ng/ml
ngmil
ngfmi
ngfml
ng/ml
ngfml
ng/ml
nghml
ngéml
ng/mit
ngéml
ngfml
ng/ml
ngiml
ngfml
ng/ml
ngfml
ng/mi
ng/ml
ng/ml
ng/mi
ngimil
ngfml
ngfmi
ngfml
ngfmi
ng/mt
ng/ml
ng/ml
ng/ml
ngfiml
ngfml




1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1821-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1821.87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1621-87
1821-87
1621-87
1621-87
1621-87
1621-67
1621-87
1621-87

LI L LW LW LWL W W W

HALUE!

O R N o N A N IR

#VALUE!

09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
09/03/04
00/03/04
00/03/04
00/03/04
00/03/04
00/03/04
09/03/04
00/03/04
09/03/04
08/03/04
00/03/04
09/03/04
00/03/04
00/03/04
09/03/04
09/03/04
008/03/04
08/03/04
09/05/04
09/03/04
09/03/04
09/03/04
08/03/04
09/03/04
08/03/04
08/03/04
09/03/04
09/03/04
09/03/04
09/03/04

AHO
AHO
AHO
ABO
AHO
AHO
§TK
5TK
5TK
8TK
8TK
#VALUE!
SCRI
SCRI
SCRI

S§TK
STK
STK
5TK
8TK
#ALUEI

#VALUEI
#VALUEI
#VALUE
HVALUEI
#VALUEL
IEVALUES
#VALUEI
H#VALUE!
#VALUE
#VALUE!
#VALUEL
#VALUE!
#IVALUE!
H#VALUE!
#VALUE!
#HYALUES
#VALUE)
#VALUEI
#VALUE]
#VALUEI
#VALUEI
#VALUEI
HVALUEI
iVALUEI
#VALUEI
HALUEI
#VALVUE!
#VALUEI
#VALUE
#VALUE|
#VALUEI
WALUEI
HVALUE
H#YALUEI
MALUEL
ALUE!

H#HVALUEI

#VALUE!

PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FILTER RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
KMNO4 BLANK
PRQBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNC4 IMPINGER
KMNO4 ACID RINSE
PROBE & FILTER RINSE
HEATED LINE RINSE
KCL IMPINGER
HNO3H202 IMPINGER
KMNO4 IMPINGER
KMNO4 ACID RINSE
PROBE & FIL.TER RINSE
KCL IMPINGER
HNO3/H202 IMPINGER
KMNO4 IMPINGER
KMNC4 ACID RINSE
KMNO4 BLANK

20044506
20044506
20044507
20044508
20044500
20044610
20044511
20044512
20044513
20044514
20044515
20044518
20044517
200445618
20044518
20044520
20044521
20044522
20044523
20044524
20044525
20044528
200445627
20044528
20044629
20044530
20044531
20044532
20044533
20044534
20044538
20044536
20044637
20044538
20044539
20044540

1.2
1.2
223
0.3
0.8
<1.0
1.5
1.1
<0.2
25
<1.0
<0.2
<1.0
<1.0

ng/mi
nghml
ng/ml
ngfml
ng/ml
ngiml
ngiml
ngfmi
ngiml
ngfml
ng/fmi
ngfml
ng/ml
ng/ml
nghni
npfi
ngfml
ngim!
ngiml
ngfml
ngiml
ngiml
nafm
ng/ml
ng/ml
ngfm!
nghml
ng/iml
ngfmt
ng/mi
ng/mt
ng/m!
ng/mt
ng/mi
ngimi
ngfmi




ANALNUM
20044712
20044713
20044714
20044715
20044716
20044717
20044718
20044719
20044720
20044721
20044722
20044723
20044724
20044725
20044726

20044728
20044729

SAMPLE DATE

08/30i04
08730/04
G8/30/04
C9/0104
09/01/04
09/01/04
09/01/04
08/01/04
09/01/04
0970204
08/02/04
09/02/04
08/31/04
09/03/04
08/01/04
02/02/04
BLANK THIMBLE  0S/02/04
BLANK 3" FLTER 08/62/04

.hwm—tgmmaqwg‘,mm:.‘mu

DESCR
SCRINLET TEST 1 THIMBLE
SCR CUTLET TEST 1 THIMBLE
AIR HEATER OUTLET TEST i THIMB
SCRINLET TEST 2 THIMBEE
SCR OUTLET TEST 2 THIMBLE
AIR HEATER QUTLET TEST 2 THIMB
SCRINLET TEST 3 THIMBLE
SCR OUTLET TEST 3 THIMBLE
AIR HEATER QUTLET TEST 3 THIMBE
SCRINLET TEST 4 THIMBLE
SCROUTLET TEST £ THIMBLE
AIR HEATER OUTLET TEST 4 THIMB
STACK TEST 13" FILTER
STACKTEST 23" FILTER
STACKTEST 33" FILTER
STACK TEST 4 3" FILTER
BLANK THIMBLE
BLANK 3" FILTER

Moisture Ash Carbon Hydrogen $i02 A203 TiO2 Fe203 €20 MgO Na20 K20 P205 S03 Hg {(as determined)
<0.004

<0.0c4
0.008
<0004
<0.004
G.C05
<0.004
<0.004
<0.004
<0.004
<0.004
0.006
<5.G
5.0
<50
<5.C
<0.005
<5.0

units
£pm
ppm
ppm
ppm
ppm
ppm
pem
pem
ppm
pom
ppm
ppm
ngtfiter
ngfiltter
ngiftter
ngdffiier
Bpm
ngifitter




APPENDIX D

Process Material Data

Coal Analysis Data Sheets

Mill Rejects Analysis Data Sheets
Bottom Ash Analysls Data Sheets

ESP Hopper Ash Analysis Data Sheels
Lime Slurry Analysis Data Sheets

FGD Slurry Analysis Data Sheets

FGD Makeup Water Analysis Data Sheet
Trona Analysis Data Sheets

Urea Solution Analysis data Sheets

® & » ¢ & & o & »




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION COAL TEST 1
PLANT NO. 10
DATE SAMPLED — 08/31/04

SAMPLE NUMBER 1

PROXTMATE (Dry}#

Ash 9.64
Volatile Matter 39,34
Fixed Carbon 51.02
Sulfur, Total 3.82
BTU/ 1h 133567
MAF BTU/1b 14782
MISC. (As Det.)

Hg 0.127 PPM

AS DETERMINED MOISTURE: 1.98 &

DISTRIBUTION:
S. TSENG

NIT 2

DATE LOGGED  09/10/04
DATE COMPLETED 09721104
PROJECT MUMBER 1621-87 -
ANALYTICAL NUMBER 044630

ANALYSIS REPORT

b1

ULTIMATE (Dry) % MAJOR _ASH ELEM
lgnited at 75 C
Carbon 73.94
Hydrogen 4.44 Si02
Nitrogen 1.50 A1203
Chlorine 0,063 T102
Sulfur, Total 3.82 Fe203
Ash 9.64 Ca0
Oxygen (DIFF) 6.60 Mg0
Na20
K20
p205
S03
UND

Approved for transmittal

43.21
21.16
0.88
26.63
2.93
0.76
.42
1.59
0.28
3.08
-0.94




DESCRIPTION COAL TEST 2

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

PLANT NO. 10
DATE SAMPLED — 09/01/04

SAMPLE NUMBER 2

PROXIMATE {(Dry) %

Ash 19.33
Volatile Matter 39.13
Fixed Carbon 51.54
Suifur, Total 3.62
BTU/Th 13502
MAF BTU/1b 14891
MISC. (As Det.)

Hg 0.111 PPM

AS DETERMINED MOISTURE: 1.73 ¥

DISTRIBUTION:
S. TSENG

CUNIT 2

DATE LOGGED —~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044631

ANALYSIS REPORT

&2

ULTIMATE {(Dry) % MAJOR ASH ELEM
Ignited at 75 C
Carbon 74.97
Hydrogen 4.32 Si02
Nitrogen 1.68 A1203
Chlorine 0.061 T102
Sulfur, Total 3.62 Fe203
Ash 9.33 Ca0
Oxygen (DIFF) 6.02 MgO
Na20
K20
P205
S03
UND

Approved for transmittal

42.72
20.77
0.86
27.02
3.17
0.76
0.48
1.58
0.38
2.78
-0.562




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

DESCRIPTION COAL TEST 3 _
PLANT NO. 10 UNIT 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 3 DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044632

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM %
Ignited at 75 C
Ash 9.79 Carbon 73.81
Volatile Matter 39.3b Hydrogen 4,23 Si02 43.51
Fixed Carbon 50.86 Nitrogen 1.70 A1203 21.24
_ Chlorine 0,065 Ti02 (.88
Sulfur, Total 3.76 Sulfur, Total 3.76 Fe203 25.59
BTU/1b 13300 Ash 9,79 Ca0 3.16
MAF BTU/1b 14743 Oxygen (DIFF) 6.64 Mg0 0.74
Na20 0.44
MISC. (As Det.) K20 1.61
P205 0,31
Hy 0.135 PPM 503 3.27
UND -0.75

AS DETERMINED MOISTURE: 1.96 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




PLANT NO. 10

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

DESCRIPTION COAL TEST 4

DATE SAMPLED  09/02/04

SAMPLE NUMBER 4

PROXIMATE (Dry)&

Ash 9.55
Volatile Matter 39.12
Fixed Carbon 51.33
Sulfur, Total 3.70
BTU/1b 13326
MAF BTU/1b 14733
MISC. (As Det.)

Hg 0.123 PPM

AS DETERMINED MOISTURE: 1.77 ¥

DISTRIBUTION:
S. TSENG

CUNIT 2

ANALYSIS REPORT

ULTIMATE (Dry)%

Carbon 74.30
Hydrogen 4,52
Nitrogen 1.74
Chlorine 0,060
Sutfur, Total 3.70
Ash 9,55
Oxygen (DIFF) 6,13

Approved for

DATE LOGGED 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044633

&2

MAJOR ASH ELEM
Ignited at 75 C

S302 43 .47
A1203 20,76
Ti02 0.87
Fe203 26.46
Cal 3.11
Mg( 0.77
Naz0 0.44
K20 1.62
P205 (.33
503 2.87
UND -0.70
Lransmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

DATE SAMPLED
SAMPLE NUMBER 1

PROXIMATE (Bry)%

Ash 83.34
Volatile Matter 20.45
Fixed Carbon -3.79
Sulfur, Total 10.85
MISC. (As Det.)

Hg 0.985 PPM

AS DETERMINED MOISTURE: 0.48 ¥

DISTRIBUTION:
S. TSENG

MILL REJECTS TES
PLANT NO. 10 '
08/31104

71
UNIT 2

ANALYSIS REPORT

ULTIMATE {(Dry)Z

Carbon 7.02
Chlorine 0,011
Sulfur, Total 10,85
Ash 83.34

Approved for transmittal

DATE LOGGED  09/17/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044883

MAJOR ASH ELEM 3

Tanited at 75 C

S102 28.11
Al1203 6.86
Ti02 0.35
Fe203 28.25
Cal 19.05
MgO 3.58
Na20 0,32
K20 0.67
p205 0.10
S03 13.73
UND -1.02




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

DESCRIPTION MILL REJECTS TEST 2

PLANT NO. 10 YUNIT 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/17/04
SAMPLE NUMBER 2 DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -

ANALYTICAL NUMBER 044884
ANALYSIS REPORT

PROXIMATE (Dry}x ULTIMATE (Dry}% MAJOR ASH ELEM 4
Ignited at 75 C

Ash 78.93 Carbon 11.29

Volatile Matter 23.31 Chlorine 0.009 5102 15.98

Fixed Carbon -2. 24 Sulfur, Total 18.17 A1203 4.61

Ash 78.93 Ti02 0.23

Sulfur, Total 18.17 Fe203 34.09
Cal 16.14

MISC. (As Det.) MgO 2,02
Na20 0.21

Ha 1.44 PPM K20 0.34
P205 0.08
503 19.37
UND 6.93

AS DETERMINED MOISTURE: 0.40 %

DISTRIBUTION:
S. TSENG

Approved for transmittal




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

DESCRIPTION MILL REJFCTS TEST 3
PLANT NO. 10 UNIT 2
DATE SAMPLED  09/01/04 DATE LOGGED 09717104
SAMPLE NUMBER 3 DATE COMPLETED 09721704
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044885

ANALYSIS REPORT

PROXIMATE {(Dry)% ULTIMATE (Bry) % MAJOR ASH ELEM %
Ignited at 75 C
Ash 85.72 Carbon 6.76
Volatile Matter 18.55 Chlorine 0.007 502 29.61
Fixed Carbon -4.27 Sulfur, Total 9.64 A1203 0.28
Ash 85.77 T102 0.45
Sulfur, Total 9.64 Fe203 25.78
Cal 17.70
MgO 2.09
NazZ0 0.36
K20 0.61
p205 0.19
S03 11.44
UND 2.59

AS DETERMINED MOISTURE: 0.75 %

DISTRIBUTION:
S. TSENG

ppproved for transmittal




PLANT NO. 10

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

DESCRIPTION MILL REJECTS TEST 4

DATE SAMPLED — 09/02/04

SAMPLE NUMBER 4

PROXIMATE (Dry) ¥

Ash 67.04
Volatile Matter 19.39
Fixed Carbon 13.57
Sutfur, Total 13.94
MISC. (As Det.)

Hg 0.797 PPM

AS DETERMINED MOISTURE: 0.99 ¥

DISTRIBUTION:
S. TSENG

CUNIT 2

ANALYSIS REPORT

ULTIMATE (Dry)%

Carbon 19.84
Chlorine 0,018
Sulfur, Total 13.94
Ash 67.04

Approved for

DATE LOGGED — 09/17/04
DATE COMPLETED 09/21/04
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER (044886

MAJOR ASH ELEM
Ignited at 75 C

=X

Si02 38.36
A1203 16.00
Ti02 0,49
Fe203 41.53
Ca0 3.92
Mg0 0.88
Naz0 0.41
K20 (.87
P205 0.13
S03 4.19
UND -0.78
Transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVIILE ROAD, SOUTH PARK, PA 15129

DESCRIPTION BOTTOM ASH TEST 1

PLANT NO. 10 UNIT 2
DATE SAMPLED  08/31/04
SAMPLE NUMBER 1

ANALYSIS REPORT

DATE LOGGED  09/10/04
DATE COMPLETED 09/21704
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044634

PROXIMATE  (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM _ (Drv)%
Ash 100.67 Carbon 0.13 Si02 36.13
Total Sulfur 0.14 Chlorine 34 .563-FP A1203 17.51
Ash 100.67 T102 0.79
MISC. (As Det. Fe203 37.86
a0 2.53
Hg <0.004 PPM Ma0 0.60
Na20 0.33
K20 1.10
P205 0.19
S03 0.34
LIND 2.62

AS DETERMINED MOISTURE: 0.01 %

DISTRIBUTION:
S. TSENG

Approved for

transwittal




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABQORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION BOTTOM ASH TﬁST 2

PLANT NO. 10 UNIT 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 2 DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER (044635
ANALYSIS REPORT
PROXIMATE (Dry)2 ULTIMATE (Dry) & MAJOR ASH ELEM (Dry)}z
Ash 101.45 Carbon 0,03 Si02 37.78
Total Sulfur 0.32 Chlorine 8.8017PM A1203 18.16
Ash 101,45 Ti02 .83
MISC. (As Det.) Fez03 38.1b
a0 2.60
Hg <0.004 PPM Mg0 0.62
Naz0 0.32
K20 1.15
P205 0.23
S03 0.81
UND -0.65

AS DETERMINED MOISTURE: 0.01 ¥

DISTRIBUTTON:
S. TSENG

Approved for transmittal




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

DESCRIPTION BOTTOM ASH TEST 3
PLANT NO. 10 UNIT 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 3 DATE COMPLETED 09/21104
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044636

ANALYSIS REPORT

PROXIMATE _ (Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM  (Dry)%
Ash 100.76 Carbon 0,04 \ S102 41,14
Total Sulfur 0.12 Chlorine 14 eo000™ 71203 19.76
Ash 100.76 Ti02 0.91
MISC. (As Det.) Fe203 33.60
¢a0 2.77
Hy <0,004 PPM Mg0 0.68
Na20 0.35
K20 1.27
P205 0.25
03 0.29
UND -1.02

AS DETERMINED MOISTURE: 0.01 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




DESCRIPTION
PL

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

BOTTOM ASH TEST 4
NT NO. 10 CUNIT 2

A
DATE SAMPLED — 09/02/04

SAMPLE NUMBER 4

PROXIMATE (Dry)%

Ash 100.49
Total Sulfur 0.04
MISC. (As Det.)

Hg <0.004 PPM

AS DETERMINED MOISTURE: 0.01 %

DISTRIBUTION:
S. TSENG

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER 044637

ANALYSIS REPORT

ULTIMATE (Dry)¥ MAJOR ASH ELEM (Dry}#
Carbon 0.03 Si02 41.31
Chlorine 35,084-FPm A1203 19.84
Ash 100.49 Ti02 0.90
Fe203 32.45
Ca0 2.74
MgO 0.68
Na20 0.38
K20 1.32
P205 0.23
S03 0.11
UND 0.04

Approved for transmittal




CONSOL ENERGY INC.
RESFARCH & DEVELOP
ANALYTICAL LABORAT

MENT
ORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTH?PPER ASH HOPPER 111
DATE SAMPLED — 08/31/04
SAMPLE NUMBER 1-11L

ANALYSIS REPORT

PROXIMATE (Dry) % ULTIMATE (Dry)%
Ash 97.76 Carbon 1.52
Total Sulfur 0.93 Ash 97.76
MISC. (As Det.)

Hg 0.062 PPM

AS DETERMINED MOISTURE: 0.19 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED  09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044650

MAJOR ASH ELEM __ (Dry)%

Si02 42 .87
A1203 20.61
Ti02 0.94
Fe203 25.29
Cal 2.82
MaO 0.79
Na20 3.06
K20 1.75
P205 0.32
S03 2.33
UND -0.78




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION gggTH?PPER ASH HOPPER 1bL
DATE SAMPLED  08/31/04
SAMPLE NUMBER 1-15L

ANALYSIS REPORT

PROXIMATE (Dry) % ULTIMATE (Dry) %

Ash 97.52 Carbon 1.61
Total Sulfur 1.18 Ash 97 .52
MISC. (As Det.)

Hg $.039 PPM

AS DETERMINED MOISTURE: 0.18 %

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044651

MAJOR ASH ELEM (Dry) %

S702 43.01
A1203 20.64
Ti02 0.96
Fe203 24.22
Ca0 2.84
Mg0 0.77
Na20 2.47
K20 1.73
pP205 0.35
S03 2.95
UND 0.06




DESCRIPTION
DATE SAMPLED

PROXTHATE Dry)z

Ash 96.89
Total Sulfur 1.37
MISC. (As Det, |
Hg 0.066 PPM

AS DETERMINED MOISTURE: 0.14 ¥

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.92
Ash 96.89

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 16L
TEST 1
08/31/04

SAMPLE NUMBER 1-16L

DATE LOGGED 09/10/04
DATE COMPLETED 09/17/04

PROJECT NUMBER 162187 -

ANALYTICAL NUMBER 044652

MAJOR ASH ELEM (Dry) %
Si02 42 .60
A1203 20.69
T102 0.97
Fe203 22.90
Cal 2.88
Mg0 0.75
Na20 2.51
K20 1.76
P205 0.40
503 3.42
UND 1.12
transmittal




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTH?PPER ASH HOPPER 171
DATE SAMPLED — 08/31/04

SAMPLE NUMBER 1-17L

PROXIMATE (Dry)z

Ash 95,75
Total Sulfur 1.60
MISC. (As Det.)

Hy 0.046 PPM

AS DETERMINED MOISTURE: 0.25 %

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.48
Ash 95.76

Approved for

DATE LOGGED 09710704
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044653

MAJOR ASH ELEM (Dry)%

Si02 - 45,51
A1203 23.97
Ti02 1.18
Fe203 15.83
Cal 3.18
Mg 0.94
Na20 1.39
K20 2.24
p205 0.83
S03 4.00
UND 0.93
transmittal




DESCRIPTION
DATE SAMPLED

PROXIMATE  (Dry)%

Ash 98.76
Total Sulfur 0.80
MISC. (As Det,

Ho 0.022 PPM

AS DETERMINED MOISTURE: 0.16 &

DISTRIBUTION:
S. TSENG

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

ESP HOPPER ASH HOPPER 21L
TEST 1
08/31/04

SAMPLE NUMBER 1-21L

ANALYSIS REPORT

ULTIMATE (Dry)2
Carbon 0.86
Ash 98.76

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/17104
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER 044654

MAJOR ASH_ELEM (Dry}¥

Si02 42 .96
A1203 20.31
Ti02 0.94
Fe203 26.09
Cal 2.89
MgO 0.81
Na20 2.51
K20 1.68
P205 0.31
503 2.01
UND -0.61




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

DESCRIPTION ESP HOPPER ASH HOPPER 25l

TEST 1
DATE SAMPLED  08/31/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 1-25L DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044655
ANALYSIS REPORT
PROXIMATE {Dry)% ULTIMATE (Dry) % MAJOR ASH ELEM (Dry)%
Ash 98.50 Carbon 1.02 5102 44 .02
Total Sulfur 1.10 Ash 98.50 A1203 21.04
T102 0.98
MISC. (As Det.) Fe203 23.64
Ca0 2.82
Ha 0.020 PPM Mg0 0.77
Na20 2.85
K20 1.78
P205 0.34
S03 2.76
UND -1.00

AS DETERMINED MOISTURE: 0.11 %

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?%?TH?PPER ASH HOPPER 311
DATE SAMPLED — 08/31/04
SAMPLE NUMBER 1-31L

ANALYSIS REPORT

PROXIMATE (Dry) ¥ ULTIMATE (Dry)%
$g¥a1 Sulfur 9?:%% %gﬂbon 9%:%5
MISC. (As Det.)

Ho 0.041 PPM

AS DETERMINED MOISTURE: 0.62 &

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED  09/10/04
DATE COMPLETED 09717104
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044656

MAJOR ASH FLEM (Dry)&

$102 38.99
A1203 18.65
Ti02 0.87
Fe203 27.85
Ca0 2.64
Mg0 3.81
Na20 2.93
K20 1.54
P205 0.17
503 3.25
UND -0.70




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION g%gTH?PPER ASH HOPPER 321
DATE SAMPLED ~ 08/31/04 DATE LOGGED ~ 09/10/04

SAMPLE NUMBER 1-32L

PROXIMATE (Dry) %

Ash 96.92
Total Sulfur 1.24
MISC. (As Det.}

Hg 0.044 PPM

AS DETERMINED MOISTURE: 1.02 &

DISTRIBUTION:
S. TSENG

DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044657

ANALYSIS REPORT

ULTIMATE {(Dry) % MAJOR ASH ELEM (Dry)%

Carbon 1.66 Si02 42 .97

Ash 96.92 A1203 21.25
Ti02 0,99
Fe203 21.55
Ca0 : 3.62
Mg 1.85
Na20 1.84
K20 1.89
p205 0,45
503 3.11
UND 0.48

Approved for transmittal




DESCRIPTION
DATE SAMPLED

PROXIMATE (Dry) &

Ash 97.03
Total Sulfur 0.77

MISC. (As Det.)
Hy 0.069 PPM

AS DFTERMINED MOISTURE: 0.80 &

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.45
Ash 97.03

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 361
TEST 1
08/31/04
SAMPLE NUMBER 1-35L

DATE LOGGED  09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL MUMBER 044658

MAJOR ASH ELEM (Dry)x

5902 39.86
A1203 19.42
Ti02 0.90
Fez03 26.94
Cal 4 .82
Mg0 2.65
Naz0 0.47
K20 1.64
P205 0.28
S03 1.92
UND 1.10

transmittal




DESCRIPTION
DATE. SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SAMPLE NUMBER 1-12U

PROXIMATE (Dry)&

Ash 95.97
Total Sulfur 1.15

MISC. (As Det.)
Hg 0.204 PPM

AS DETERMINED MOISTURE: 0.33 ¥

DISTRIBUTION:
S. TSCNG

ANALYSIS REPORT

ULTIMATE {Dry)4
Carbon 2.65
Ash 05.97

Approved for

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 12U
TEST 1
08131104

DATE LOGGED 09710704
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044659

MAJOR ASH ELEM (Dry)%

Si02 45,62
A1203 22.38
Ti02 1.05
Fe203 18.14
Ca0 2.89
Mg0 0.81
Na20 2.20
K20 1.95
b205 0.47
S03 2.88
UND 1.61

transmittal




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

DESCRIPTION
TEST 1

DATE SAMPLED — 08/31/04
SAMPLE NUMBER 1-15U

ESP HOPPER ASH HOPPER 16U

DATE LOGGED

09/10/04

DATE COMPLETED 09/17/04

ANALYSIS REPORT

PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044660

PROXIMATE (Dry)% ULTIMATE
$3¥a1 Sulfur 95:88 gg;bon
MISC. (As Det.)

Hg 0.078 PPM

AS DETERMINED MOISTURE: 0.13 &

DISTRIBUTION:
S. TSENG

(Dry)% MAJOR ASH ELEM _ (Dry)%

1.66  S102 44.95
97.68  A1203 21.75
T102 1.02

Fe203 21.26

Ca0 2.90

MgO 0.89

Na20 2.16

K20 1.89

P205 0.40

503 2.50

UND 0.28

Approved for transmittal




DATE SAMPLED 08
SAMPLE NUMBER 1-2

PROXIMATE (Dry)%

CONSOL ENERGY INC,

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY '
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 21U

TEST 1
/31704
i
ANALYSIS REPORT
ULTIMATE (Bry)X
Carbon 0.96
Ash 98.66

Ash 98.66
Total Sulfur 0.83
MISC. (As Det.)

Hg 0.037 PPM

AS DETERMINED MOISTURE: 0.03 %

DISTRIBUTTON:
S. TSENG

Approved for transmittal

DATE LOGGED  09/10/04
DATE COMPLETED 09717104
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044661

MAJOR ASH ELEM (Dry)%

Si02 44.66
A1203 21,31
Ti02 1.00
Fe203 23.49
Ca0 2.95
MaO 0.77
Naz20 2.13
K20 1.76
P205 ¢.36
S03 2.08
UND -0.51




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

DESCRIPTION ESP HOPPER ASH HOPPER 25U

TEST 1
DATE SAMPLED  08/31/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 1-25U DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044662
ANALYSIS REPORT
PROXIMATE (Dry)% ULTIMATE (Dry) % MAJOR ASH_ELEM (bry)%
Ash 98.25 Carbon 1.14 5102 44,25
Total Sulfur 1.20 Ash 98.25 A1203 21.35
1102 1.00
MISC. (As Det.) Fe2(3 22.05
Cal 2.89
Hg 0.025 PPM Mg0 0.78
Na20 3.04
K20 1.84
p205 0.39
503 2.99
UND -0.58

AS DETERMINED MOISTURE: 0.15 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




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

DESCRIPTION ESP HOPPER ASH HOPPER 26U

TEST 1
DATE SAMPLED  08/31/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 1-26U DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044663
ANALYSIS REPORT
PROXIMATE (Dry}% ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)%
Ash 98.28 Carbon 0.86 Si02 41,91
Total Sulfur 1.30 Ash 98.28 A1203 20.25
Ti02 (.96
MISC. (As Det.) Fe203 25,31
Cal 2.93
Hg 0.025 PPM MgO 0.74
Na20 2.42
K20 1.68
p205 _0.36
S03 3.26
UND ' 0.18

AS DETERMINED MOISTURE: 0.10 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 31U

TEST 1
DATE SAMPLED  08/31/04
SAMPLE NUMBER 1-31U

ANALYSIS REPORT

PROXIMATE (Dry) ¥ ‘ ULTIMATE (Dry)%

Ash 98.28 Carbon 1.3]
Total Sulfur 0.90 Ash 98.28
MISC. (As Det.)

Hg 0.066 PPM

AS DETERMINED MOISTURE: 0.15 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED — 09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044664

MAJOR ASH ELEM (Dry)&

Si02 45.75
A1203 21.89
Ti02 1.02
Fe203 21.86
Ca0 2.89
Mg 0.78
Na20 2.36
K20 1.88
p205 0.37
503 2.25
UND -1.04




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ngHgPPER ASH HOPPER 11L
DATE SAMPLED — 09/01/04
SAMPLE NUMBER 2-11L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)%
Ash 97.91 Carbon 1.82
Total Sulfur 0.83 Ash 97.91
MISC. (As Det.)

Hg 0.081 PPM

AS DETERMINED MOISTURE: 0.13 %

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044665

MAJOR ASH FLEM (Dry)4

Si02 44,35
A1203 21.24
Ti02 0.97
Fe203 24.69
Ca0 2.76
MgO 0.75
Na20 2.38
K20 1.81
p205 0.28
503 2.08
UND -1.31
Lransmittal




SAMPLE NUMBER 2-15L

PROXIMATE. (Dry) %

Ash 98.20
Total Sulfur 0.86
MISC. (As Det.)

Hg 0.035 PPM

AS DETERMINED MOISTURE: 0.16 %

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC,

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTHgPPER ASH HOPPER 15L
DATE SAMPLED — 09/01/04

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER 044666

ANALYSIS REPORT

ULTIMATE (Dry) ¥ MAJOR ASH ELEM {(Dry) %

Carbon 1.32 Si02 A3, 03

Ash 98.20 A1203 20.36
T102 0.96
Fe203 27.09
Ca0 2.84
MgO 0.72
Na20 1.82
K20 1.64
P205 0.28
S03 2.15
UND -0.89

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTHgPPER ASH HOPPER 16L
DATE SAMPLED — 09/01/04
SAMPLE NUMBER 2-16L.

ANALYSIS REPORT

PROXIMATE (Dry) & ULTIMATE (Dry)%

Ash 97.18 Carbon 1.73
Total Sulfur 1,13 Ash 97.18
MISC. (As Det.)}

Hg 0.065 PPM

AS DETERMINED MOISTURE: 0.15 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED — 09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044667

MAJOR ASH ELEM (Dry)%

Si02 42,91
A1203 20.61
Ti02 0.97
Fe203 25h.20
Cal 2.80
MgO 0.75
Naz20 2.10
K20 1.72
P05 0.34
S03 2.82
UND -0.22




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

DESCRIPTION ESP HOPPER ASH HOPPER 171
TEST 2

DATE SAMPLED ~ 09/01/04 DATE LOGGED ~ 09/10/04
SAMPLE NUMBER -2-17L DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044668
ANALYSIS REPORT
PROXIMATE (Dry)4 ULTIMATE (Dry)% MAJOR ASH ELEM (Dry) &
Ash 95.68 Carbon 1.32 Si02 45,34
Total Sulfur 1.67 Ash 95.68 A1203 23.62
T102 1.19
MISC. (As Det.) Fe203 16.14
a0 3.13
Hg 0.036 PPM Mg0 0.93
Naz20 1.28
K20 2.14
P205 0.85
s03 4.17
UND 1.21

AS DETERMINED MOISTURE: 0.29 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 21L
TEST 2

DATE SAMPLED — 09/01/04

SAMPLE NUMBER 2-21L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)z

Ash : 98.99 Carbon 0.76
Total Sulfur 0.77 Ash 98,99
MISC. (As Det.)

Hg 0.020 PPM

AS DETERMINED MOISTURE: 0.01 ¥

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044669

MAJOR ASH ELEM (Dry}%

Si02 43.90
A1203 20.92
Ti02 0.97
Fe203 25 .66
Ca0 2.81
Mg0 0.74
Naz0 2.10
K20 1.78
P205 0.28
S03 1.93
UND -1.09
transmittal




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION %%gTHgPPER ASH HOPPER 25L
DATE SAMPLED  09/01/04
SAMPLE NUMBER 2-25L

ANALYSIS REPORT

PROXIMATE (Dryv)% ULTIMATE (Dry)%

Ash 98.74 Carbon 0.84
Total Sulfur 0.98 Ash 98.74
MISC. (As Det.

Hg 0.017 PPM

AS DETERMINED MOISTURE: 0.01 %

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED 09710704
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044670

MAJOR ASH ELEM (Dry)%

S102 43.39
A1203 20.70
Ti02 0.97
Fe203 25.38
Cal 2.8l
Mg0 0.74
Na20 2.30
K20 1.74
p205 - 0.32
S03 2.45
UND -0.80




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

DESCRIPTION ESP HOPPER ASH HOPPER 311

TEST 2
DATE SAMPLED — 09/01/04 DATE LOGGED  09/10/04
SAMPLE NUMBER 2-31L DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044671
ANALYSIS REPORT
PROXIMATE (Dry) % ULTIMATE (Bry)X MAJOR ASH ELEM (Dry) %
Ash 98.49 Carbon 1.30 5102 44.00
Total Sulfur 0.82 Ash 98.49 A1203 20.99
T102 0.99
MISC. (As Det.) Fe203 25.29
Ca0 2.86
Hy 0.033 PPM MgO 0.77
Na20 2.04
K20 1.73
P205 0.31
S03 2.06
UND -1.04

AS DETERMINED MOISTURE: 0.01 %

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTHgPPER ASH HOPPER 32L
DATE SAMPLED  09/01/04
SAMPLE NUMBER 2-32L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)x

Ash 97.24 Carbon 1.78
Total Sulfur 1.03 Ash 97.24
MISC. (As Det.)

Hg 0.058 PPM

AS DETERMINED MOISTURE: 0.07 &

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044672

MAJOR ASH ELEM (Dry)%

502 44,72
A1203 21.76
Ti02 1.02
Fe203 22.72
Cal 2.80
Ma0 0.78
Na20 1.87
K20 1.88
P205 0.40
S03 2.57
UND -0.52
transmittal




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

DESCRIPTION ESP HOPPER ASH HOPPER 351

TEST 2
DATE SAMPLED ~ 09/01/04 DATE LOGGED  09/10/04
SAMPLE NUMBER 2-3bL. DATE COMPLETED 09/17/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044673
ANALYSIS REPORT
PROXIMATE (Dry)¥ ULTIMATE (Dry) % MAJOR ASH_ELEM (Dry)%
Ash 98.43 Carbon 1.30 5102 43.68
Total Sulfur .67 Ash 98.43 A1203 20.87
1102 0.96
MISC. (As Det.) Fe203 26.12
Ca0 2.76
Hg 0.058 PPM Mg0 0.77
Na20 2.03
- K20 1.80
P205 0.28
503 1.67
UND -0.94

AS DETERMINED MOISTURE: 0.04 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




DESCRIPTION

DATE SAMPLED
SAMPLE NUMBER

PROXIMATE (Dry)%
Ash 96.03
Total Sulfur 1.10

MISC. (As Det.)
0.226 PPM

Hg

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129
ESP HOPPER ASH HOPPER 12U

TEST 2
09/01/04
2-12U
ANALYSIS REPORT
ULTIMATE (Dry)%
Carbon 2.72
Ash 96,03

AS DETERMINED MOISTURE: 0.23 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044674

MAJOR _ASH ELEM (Dry) %

5102 43.95
A1203 22.30
Ti02 1.04
FeZ203 20.43
Ca0 2.94
MgO 0.81
Na20 2.06
K20 1.74
P205 0.45
S03 2.75
UND 1.63




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOP

MENT

ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 15U
TEST 2
09/01/04

SAMPLE NUMBER 2-15U

PROXIMATE (Dry)%

%ggai Sulfur 96:%2
MISC. (As Det.)

Hg 4.078 PPM

AS DETERMINED MOISTURE: 0.03 &

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.62
Ash 97.39

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044675

MAJOR ASH ELEM (Dry)%

S102 4414
A1203 21.80
Ti02 1.0l
Fe203 22.78
Ca0 2.85
Mg0 0.80
Na20 1.61
K20 1,63
P205 0.37
503 2.17
UND 0.84




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

DESCRIPTION ESP HOPPER ASH HOPPER 21U

TEST 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 2-21U DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044676
ANALYSIS REPORT
PROXIMATE {(Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)%
Ash 08.77 Carbon 0.94 5102 43,47
Total Sulfur 0.77 Ash 98.77 A1203 21.28
Ti02 0.99
MISC. (As Det.) Fe203 25.96
Ca0 2.85
Hg 0.029 PPM MgO 0.74
Naz20 1.72
K20 1.60
p20h 0.34
S03 1.93
UND -0.88

AS DETERMINED MOISTURE: 0.01 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 25U/
TEST 2

DATE SAMPLED  09/01/04
SAMPLE NUMBER 2-25U

ANALYSIS REPORT

PROXTMATE (Dry)% ULTIMATE (Dry) &

Ash 98.31 Carbon 0.94
Total Sulfur 1.08 Ash 98,31
MISC. (As Det.)

Hg 0.022 PPM

AS DETERMINED MOISTURE: 0.08 ¥

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NMUMBER 1621-87 ~
ANALYTICAL NUMBER 044677

MAJOR ASH ELEM (Dry) ¥

Si02 43.84
A1203 21.60
Ti02 1.01
Fe203 23.70
Ca0 2.85
Mg0 0.78
Na20 2.04
K20 1.61
P205 0.37
S03 2.70
UND -0.50
transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE RDAD, SOUTH PARK, PA 15129

DESCRIPTION ?gg HgPPER ASH HOPPER 26U
T

DATE SAMPLED — 09/01/04

SAMPLE NUMBER 2-26U

ANALYSIS REPORT

PROXIMATE Dry) % ULTIMATE (Dry) X%

Ash 98.55 Carbon .87
Total Sulfur 1.25 Ash 98,55
MISC. (As Det.

Hy 0.023 PPM

AS DETERMINED MOISTURE: 0.06 &

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044678

MAJOR ASH ELEM (Dry) ¥

Si02 36.77
A1203 18.15
Ti02 0.84
Fe203 34.43
Ca0 2.83
Mg0 0.65
Naz20 2.14
K20 i.22
p205 0.24
S03 3.12
UND -0.39
transmittal




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

DESCRIPTION ESP HOPPER ASH HOPPER 31U

TEST 2
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 2-31U DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044679
ANALYSIS REPORT
PROXIMATE {(Dry)% ULTIMATE (Dry) % MAJOR ASH ELEM (Dry)%
Ash 98.34 Carbon 1.19 S102 43 .66
Total Sulfur 0.80 Ash 098,34 A1203 21.44
Ti02 0.99
MISC. (As Det.) Fe203 25.05
Ca0 2.84
Ha 0.054 PPM Mg0 0.75
Naz0 1.60
K20 1.68
p205 0,34
S03 2.01
UND -0.26

AS DETERMINED MOISTURE: 0.04 %

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSQL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION gggTHgPPER ASH HOPPER 11L
DATE SAMPLED ~ 09/01/04
SAMPLE NUMBER 3-11L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry) %

Ash 98.14 Carbon 1.59
Total Sulfur 0.84 Ash 98.14
MISC. (As Det.)

Hg 0,083 PPM

AS DETERMINED MOISTURE: 0.13 %

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044680

MAJOR ASH ELEM (Dry)%

Si02 42.44
A1203 20.61
Ti02 0.9
Fe203 : 25.77
Ca0 2.79
MgO 0.73
NaZ0 2.18
K20 1.50
P205 0.30
S03 2.10
UND 0.63
transmittal




DESCRIPTION
DATE SAMPLED

PROXIMATE (Dry) &

Ash 98,39
Total Sulfur .85
MISC. (As Det.)

Hy 0.034 PPM

AS DETERMINED MOISTURE: 0.06 &

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

4000 BROWNSYILLE ROAD, SOUTH PARK,'PA 15129

ESP HOPPER ASH HOPPER 151
TEST 3
09/01/04
SAMPLE NUMBER 3-15L

DATE LOGGED 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044681

ULTIMATE

(Dry)% MAJOR ASH ELEM

{Dryv)%

Carbon
Ash

1.28 Si02
98.39 A1203
Ti02
2203
Cal
MgO
Na20
K20
p205
S03
UND

Approved for transmittal

41,73
20.37
0.95
27.17
2.74
0.72
1.90
1.50
0.30
2.13
0.49




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION g%gTHgPPER ASH HOPPER 16L
DATE SAMPLED ~ 09/01704
SAMPLE NUMBER 3-16L

ANALYSIS REPORT

PROXIMATE __ (Dry)& ULTIMATE (Dry) &
$32a1 Sulfur gi:g? gg;bon 9%:28
MISC. (As Det.

Hg 0.058 PPM

AS DETERMINED MOISTURE: 0.04 %

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044682

MAJOR ASH ELEM (Dry)%

Si02 41.67
A1203 20.31
1102 0.96
FeZ03 24 .49
Ca0l 2.81
MgO ‘ 0.73
Naz20 2.25
K20 1.76
p205 0.37
S03 3.03
UND 1.62
transmittal




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION
DATE SAMPLED

PROXIMATE {Dry) %

Ash 95,22
Total Sulfur 1.74
MISC., (As Det.

Hg 0.034 PPM

AS DETERMINED MOISTURE: 0.53 &

DISTRIBUTION:
S. TSENG

ESP
TEST 3
09/01/04
SAMPLE NUMBER 3-171

HOPPER ASH HOPPER 17L

ANALYSIS REPORT

ULTIMATE (Dryv)%
Carbon 1.33
Ash 95,22

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044683

MAJOR ASH ELEM (Dry)&

5102 A4 44
A1203 23.54
Ti02 1.18
Fe203 16.13
Ca0 3.06
Mg0 0.90
Na20 1..46
K20 2.37
P205 0.82
S03 4.34
UND 1.76




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION gggTHgPPER ASH HOPPER 211
DATE SAMPLED ~ 09/01/04
SAMPLE NUMBER 3-21L

ANALYSIS REPORT

PROXIMATE (Dry) % ULTIMATE (Dry)%
ot sulfur T A 0007
MISC. (As Det.)

Hg 0.018 PPM

AS DETERMINED MOISTURE: 0.06 ¥

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/28/04
PROJECT MUMBER 1621-87 -
ANALYTICAL NUMBER 044684

MAJOR ASH _ELEM (Dry)%

$i02 42.80
A1203 20.48
Ti02 0.95
Fe203 25.85
Ca0 2.78
Mg0 0.72
Na20 2.22
K20 : 1,77
P205 0.29
S03 2.05
UND 0.09
transmittal




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

DESCRIPTION ESP HOPPER ASH HOPPER 251

TEST 3
DATE SAMPLED  09/01/04 DATE LOGGETD 09/10/04
SAMPLE NUMBER 3-251. DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044685
ANALYSIS REPORT
PROXIMATE (Dry) X ULTIMATE (Dry)% MAJOR ASH ELEM {Dry)2
Ash 98.75 Carbon 0.82 Si02 43.24
Total Sulfur 1.02 Ash 98.75 A1203 20.85
Ti02 0.97
MISC. (As Det. Fe203 24.67
a0 2.76
Hg 0.015 PPM Mg0 0.73
Na20 2.45
K20 1.92
p205 (.34
S03 2.56
UND -0.49

AS DETERMINED MOISTURE: 0.06 &

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION E?nggPPER ASH HOPPER 31L
T =

DATE SAMPLED  09/01/04

SAMPLE NUMBER 3-31L

ANALYSIS REPORT

PROXIMATE  (Dry)% ULTIMATE (Ory)%

$32a1 Sulfur gg:gg gggbon 98:%2
ISC. (As Pet.

Hg 0.025 PPM

AS DETERMINED MOISTURE: 0.15 %

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044686

MAJOR ASH ELEM (Dry)#

5102 42.26
A1203 20.31
Ti02 0.95
Fe203 26.71
Cal 2.67
MgO 0.71
Na20 2.10
K20 1.75
P205 0.28
S03 2.07
UND 0.13
transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTﬁgPPER ASH HOPPER 321
DATE SAMPLED ~ 09/01/04 DATE LOGGED — 09/10/04

SAMPLE NUMBER 3-32L

PROXIMATE (Dry)%

Ash 97.39
Total Sulfur 1.16

MISC. (As Det.)
Hg (.043 PPM

AS DETERMINED MOISTURE: 0.18 %

DISTRIBUTION:
S. TSENG

DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044687

ANALYSIS REPORT

ULTIMATE Dry) % MAJOR ASH ELEM Dry) %

Carbon 1.42 Si02 43.84

Ash 97.39 A1203 21.64
Ti02 1.01
Fe203 22.44
Ca0 2.79
Mg0 0.77
Naz20 2.11
K20 2.09
p205 0.44
S03 2.89
UND -0.02

Approved for transmittal




CONSOL ENERGY INC,

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION gggTHgPPER ASH HOPPER 35L
DATE SAMPLED ~ 09/01/04
SAMPLE NUMBER 3-35L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Ory)%
?gga] Sulfur 98:22 ggﬁbon 9%:%%
MISC. (As Det.)

Hy 0.052 PPM

AS DETERMINED MOISTURE: 0.12 %

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044688

MAJOR ASH ELEM (Dry) &

5102 42 .42
A1203 20.32
Ti02 0.94
Fe203 26.43
Ca0 2.69
Mg0 0.71
Na20 2,04
K20 1.77
P205 0.30
S03 1.54
UND 0.84




DESCRIPTION
DATE SAMPLED

PROXTMATE (Dry)%

Ash 95.66
Total Sulfur 1.98

MISC. (As Det.)
Hg 0.037 PPM

AS DETERMINED MOISTURE: 1.59 #

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

ULTIMATE (Dry%
Carbon 1.39
Ash 95.66

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 37L.
TEST 3
09/01/04
SAMPLE NUMBER 3-37L

DATE LOGGED  09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044689

MAJOR ASH ELEM (Dry)%

5702 43,30
A1203 22.83
1102 1.15
Fe203 16,90
Cal 3.38
MgO 1.04
Naz0 1.62
K20 2.32
p205 0.82
S03 4,95
UND 1.69

transmittal




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SAMPLE NUMBER 3-15U

PROXIMATE (Dry) %

Ash 97.57
Total Sulfur 0.91
MISC. (As Det.)

Hg 0.067 PPM

AS DETERMINED MOISTURE: 0.17 ¥

DISTRIBUTION:
S. TSENG

ANALYSTS REPORT

ULTIMATE {(Dry)%
Carbon 1.66
Ash 97.57

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 15U
TEST 3
09101704

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/28/04

PROJECT NUMBER 1621-87 -

ANALYTICAL NUMBER 044690

MAJOR ASH FLEM (Dry) &

5102 44 .31
A1203 21.54
Ti02 1.00
Fe203 22.37
Ca0 2.73
MgQ 0.77
Na20 1.95
K20 2.03
P205 0.37
S03 2,27
UND 0.66

transmittal




PROXIMATE {(Dry) %

Ash 98.82
Total Sulfur 0.77
MISC. (As Det.)

Hg 0.028 PPM

AS DETERMINED MOISTURE: 0.16 %

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY :

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTﬁgPPER ASH HOPPER 21U
DATE SAMPLED  09/01/04
SAMPLE NUMBER 3-21U

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044691

ANALYSIS REPORT

ULTIMATE (Bry)% MAJOR ASH ELEM (Dry)¥

Carbon 0.86 5102 42,85

Ash 98.82 A1203 20.63
1102 0.96
Fe203 26.22
Ca0 2.72
MgO 0.73
NazZ0 1.98
K20 1.89
P205 0.32
S03 1.93
UND -0.23

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOP

MENT

ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 25U

TEST 3
DATE SAMPLED — 09/01/04
SAMPLE NUMBER 3-25U

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE {Dry) &
$32a1 Sulfur 9?:%2 ggﬁbon 9g:gg
MISC. (As Det.)

Hg 0.019 PPM

AS DETERMINED MOISTURE: 0.16 &

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE [OGGED  (9/10/04
DATE COMPLETED 09/28/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044692

MAJOR ASH ELEM (Dry)Z

Si02 43,25
A1203 20,93
Ti02 0.98
Fe203 22.43
Ca0 2.75
Mg0 0.74
NaZ20 2.58
K20 1.90
P205 .37
503 2.91
UND 1.16




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL. LABORATORY

SAMPLE NUMBER 3-26U

PROXIMATE (Dry) &

Ash 97.99

Total Sulfur 1.23
ISC. (As Det.

Hg 0.023 PPM

AS DETERMINED MOISTURE: 0.19 ¥

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Dry)}%
Carbon 0.96
Ash 97.99

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 26U
TEST 3
09/01/04

DATE LOGGED ~— 09/10/04
DATE COMPLETED 09/28104
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044693

MAJOR _ASH ELEM (Dry)%

Si02 41 .50
A1203 20.30
Ti02 0.97
Fe203 24.54
Cal 2.76
MgQ 0.73
Na20 1.92
K20 1.82
P205 0.40
S03 3.08
UND 1.98

transmittal




DESCRIPTION
DATE SAMPLLD

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SAMPLE NUMBER 3-31U

PROXIMATE  (Dry)%

$g¥a1 Sulfur ggigg
MISC. (As Det,

Hg 0.051 PPM

AS DETERMINED MOISTURE: 0.20 ¥

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Dry)4
Carbon 1.16
Ash 98.32

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 31U
TEST 3
09/01/04

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044694

MAJOR ASH ELEM (Dry) ¥

Si02 43.91
A1203 21.23
Ti02 0.99
Fe203 23.69
Cald 2.72
MgO 0.73
Naz0 2.03
K20 1.89
P205 0.36
S03 2.15
UND 0.30

transmittal




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SAMPLE NUMBER 3-35U

PROXIMATE Dry)%

Ash 98.57
Total Sulfur 0.71

MISC. (As Det.)
Hg 0.043 PPM

AS DETERMINED MOISTURE: 0.23 ¥

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE {Dry) %
Carbon 1.14
Ash 08 .57

Approved for transmittal

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 35U
TEST 3
09/01/04

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044695

MAJOR ASH ELEM Dry)%

S102 Al.66
A1203 20.00
Ti02 0.93
Fe?03 27.25
Cal 2.66
Mg 0.69
Na20 2. 44
K20 1.70
P205 0,29
S03 1.77
UND 0.61




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION g%gTHgPPER ASH HOPPER 11L
DATE SAMPLED 09702104
SAMPLE NUMBER 4-111.

ANALYSIS REPORT

PROXTMATE Bry)% ULTIMATE (Dry) &
%gga1 Sulfur 9%:82 ggpbon Qé:gg
MISC. (As Det,

Hg 0.063 PPM

AS DETERMINED MOISTURE: 0.28 %

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED — 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044696

MAJOR ASH ELEM (Dry)%

Si02 42 .45
A1203 20,33
Ti02 0.95
Fe203 24.34
Ca0 2.59
MgQ 0.71
Na20 3.18
K20 1.74
p205 0.30
S03 2.36
UND 1.05
transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOP

MENT

ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION %%ETHZPPER ASH HOPPER 15L
DATE SAMPLED  09/02/04
SAMPLE NUMBER 4-15L

ANALYSIS REPORT
PROXIMATE (Dry)% ULTIMATE (Dry)

¥
Ash 97.79 Carbon 1.56
Total Sulfur 1.14 Ash 97.79
MISC. (As Det.)
Hg 0.044. PPM

AS DETERMINED MOISTURE: 0.24 %

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBFR  1621-87 -
ANALYTICAL NUMBER 044697

MAJOR ASH ELEM (Dry)z

5102 42 .43
A1203 20.55
Ti02 0.95
Fe203 24.01
Ca0 2.62
Mg0 0.72
Na20 2.99
K20 1.86
P205 0.33
S03 | 2.84
UND 0.70




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggTHQPPER ASH HOPPER 161
DATE SAMPLED  09/02/04
SAMPLE NUMBER 4-16L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTTMATE (Dry) X
#ggai Sulfur 9i:gg ggﬁbon 9%:8%
MISC. (As Det.)

Hg 0.076 PPM

AS DETERMINED MOISTURE: 0.19 &

DISTRIBUTION:
S, TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044698

MAJOR ASH ELEM (Dry) %

5902 41 .56
A1203 20.24
Ti02 0.95
Fe203 24.14
Ca0 2.64
MaO 0.73
Na20 2.89
K20 1.76
p205 0.37
S03 3.2h
UND 1.48
transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION
DATE SAMPLED

PROXTMATE (Dry) %

Ash 95.72
Total Sulfur 1.54
MISC. (As Det.

Hg 0.054 PPM

AS DETERMINED MOISTURE: 0.46 %

DISTRIBUTION:
S. TSENG

ESP HOPPER ASH HOPPER 171
TEST 4
09/02/04

SAMPLE NUMBER 4-17L

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.63
Ash 05,72

Approved for

DATE LOGGED (09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER 044699

MAJOR ASH ELEM (Dry)%

5902 45 .03
A1203 23.52
Ti02 1.17
Fe203 16.83
Cal 2.89
MgO (.89
Na20 1.6l
K20 2.34
P20k 0.72
S03 3.84
UND 1.16

transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION
DATE SAMPLED

PROXIMATE (Dry)d

Ash 98.63
Total Sulfur (.90
MISC. (As Det.)

Hg 0.021 PPM

AS DETERMINED MOISTURE: 0.21 ¥

DISTRIBUTION:
S. TSENG

ESP HOPPER ASH HOPPER 211
TEST 4
09/02/04
SAMPLE NUMBER 4-21L

ANALYSIS REPORT

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044700

ULTIMATE

(Dry) X MAJOR ASH ELEM

(Dry)%

Carbon
Ash

0.84 Si02
98.63 A1203
Ti02
Fe203

Ca0

MgO

Na20

K20

p205

S03

UND

Approved for transmittal

41.49

19.84
0.92

26.51
2.60
0.70
2.93
1.78
0.30
2.24
0.69




DESCRIPTION
DATE SAMPLED

PROXTMATE (Dry)%

Ash 98.55
Total Sulfur 1.13

MISC. (As Det.)
Hg 0.019 PPM

AS DETERMINED MOISTURE: 0.25 ¥

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

T4

09/02/04
SAMPLE NUMBER 4-25L

ANALYSIS REPORT

ULTIMATE (Dry)%
GCarbon 0.91
Ash 98.56h

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129
ESP HOPPER ASH HOPPER 25
TES

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044701

MAJOR ASH ELEM (Dry)&%

Si02 42 .65
A1203 20.64
T102 0.96
Fe203 24,22
Cal 2.62
Ma0 0.73
Na20 3.17
K20 1.89
P205 0.32
503 2.82
UND -0.02

transmittal




CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

A000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?%gTHgPPER ASH HOPPER 31L
DATE SAMPLED ~ 09/02/04
SAMPLE NUMBER 4-31L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry)%

Ash 98.22 Carbon 1.26
Total Sulfur 1.00 Ash 98,22
MISC. (As Det.)

Hg 0.039 PPM

AS DETERMINED MOISTURE: 0.19 #

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044702

MAJOR ASH ELEM (Dry)

Si02 42.26
A1203 20.39
Ti02 0.96
Fez203 24.90
Cal 2.62
MgO 0.73
Na20 2.87
K20 1.83
P205 0.34
503 2.50
UND 0.60

Transmittal




DESCRIPTION
DATE SAMPLED

PROXIMATE (Dry)¥

Ash 97 .68
Total Sulfur 1.18
MISC. (As Det.)

Hy 0.050 PPM

AS DETERMINED MOISTURE: 0.21 ¥

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

ULTIMATE (Dry)%
Carbon 1.48
Ash 97.68

Approved for transmittal

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 321
TEST 4
09/02/04
SAMPLE NUMBER 4-32L

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044703

MAJOR ASH ELEM  (Dry}%

5102 43.23
A1203 21.20
Ti02 1.00
Fe203 22.10
Ca0 2.65
Mg0 0.75
Na20 2.83
K20 1.96
P205 0.39
S03 2.96
UND 0.93




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION g%gTHgPPER ASH HOPPER 35.
DATE SAMPLED — 09/02/04
SAMPLE NUMBER 4-35L

ANALYSIS REPORT

PROXIMATE (Dry)% ULTIMATE (Dry) ¥
Ash 98.38 Carbon 1.18
Total Sulfur 0.77 Ash 98.38
MISC. (As Det.)

Hg 0.052 PPM

AS DETERMINED MOISTURE: 0.25 &

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER  1621-87 -
ANALYTICAL NUMBER 044704

MAJOR ASH ELEM (Dry) ¥

Si02 41,37
A1203 19.92
Ti02 0.93
Fe203 27.39
Ca0 2.59
Mg0 ' 0.70
Naz20 2.79
K20 1.76
P205 0.29
S03 1.92
UND 0.34
transmittal




DESCRIPTION
DATE SAMPLED

PROXIMATE (Dry) %

Ash 96.13
Total Sulfur 1.61
MISC. (As Det.)

Hg 0.065 PPM

AS DETERMINFD MOISTURE: 0.80 %

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

ANALYSIS REPORT

ULTIMATE (Dryi%
Carbon 1.30
Ash 96.13

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 37L
TEST 4
09/02/04
SAMPLE NUMBER 4-37L

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044705

MAJOR ASH ELEM (Dry}x

S102 44,38
A1203 22.90
Ti02 1.15
Fe203 17.62
Ca0 2.90
Mg0 0.88
Naz20 1.80
K20 2.21
p20h 0.73
S03 4.03
UND 1.40

transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION gggfﬂgPPER ASH HOPPER 15U
DATE SAMPLED  09/02/041
SAMPLE NUMBER 4-15U

ANALYSIS REPORT

PROXIMATE _ (Dry)¥  ULTIMATE (Dry)%
#gga1 Sulfur 9{:83 ggﬁbon 9%:%8
MISC. (As Det.

Hg 0.089 PPM

AS DETERMINED MOISTURE: 0.20 &

DISTRIBUTION:
S. TSENG

Approved for

DATE LOGGFD  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044706

MAJOR ASH ELEM (Dry)%

Si02 43.82
A1203 21.38
Ti02 1.02
Fe203 22.08
Cal 2.62
MgO 0.77
Naz20 2.13
K20 ‘ 1.97
P205 0.38
S03 2.70
UND 1.13
transmittal




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABQRATORY

SAMPLE NUMBER 4-21U

PROXTMATE (Dry)¥

Ash 98,92
Total Sutfur 0.80

MISC. (As Det.)
Hg 0.032 PPM

AS DETERMINED MOISTURE: 0.11 &

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Dry) %
Carbon 0.96
Ash 08.92

Approved for

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 21U
TEST 4
09/02/04

DATE LOGGED  09/10/04
DATE COMPLETED 10706704
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044707

MAJOR ASH ELEM (Dry)%

5102 42.61
A1203 20,43
Ti02 0.96
Fe203 26.22
Ca0 2.63
Mg0 0.71
Naz20 2.44
K20 1.81
P205 0.30
503 1.99
UND -0.10
transmittal




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ESP HOPPER ASH HOPPER 25U

TEST 4
DATE SAMPLED  09/02/04
SAMPLE NUMBER 4-25U

ANALYSIS REPORT

PROXTMATE (Dry)# ULTIMATE (Dry) %
Ash 98.29 Carbon 1.02
Total Sulfur 1.26 Ash 98.29
MISC. (As Det.)

Hg 0.026 PPM

AS DETERMINED MOISTURE: 0.15 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044708

MAJOR ASH ELEM (Dry) %

Si02 43.01
A1203 20.87
7102 0.99
Fe203 22.54
Ca0 2.58
MgO 0.75
Naz0 3.16
K20 1.93
P205 0.35
S03 3.13
UND 0.69




DESCRIPTION
DATE SAMPLED

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

ESP HOPPER ASH HOPPER 26U
TEST 4
09/02104

SAMPLE NUMBER 4-26U

PROXIMATE  (Dry)4

Ash 98.08

Total Suifur 1.33
ISC. (As Det.

Hg 0.036 PPM

AS DETERMINED MOISTURE: 0.11 &

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE {Dry)%
Carbon 0.96
Ash 98,08

Approved for transmittal

DATE LOGGED  09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044709

MAJOR ASH ELEM (Dry}%

Si02 41.25
A1203 20.33
Ti02 0.96
Fe203 25 .64
Cad 2.63
MgO 0.73
Naz20 2.88
K20 1.92
P205 0.38
S03 3.33
UND -0.05




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?ggfﬁgPPER ASH HOPPER 31U
DATE SAMPLED  09/02/04
SAMPLE NUMBER 4-31U

ANALYSIS REPORT

PROXIMATE  (Dry)% ULTIMATE (Dry)%
Tofal Sulfur 0o A 58,43
MISC. (As Det.)

Hg 0.061 PPM

AS DETERMINED MOISTURE: 0.15 &

PISTRIBUTION:
S. TSENG

Approved for transmittal

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044710

MAJOR ASH ELEM (Dry) %

5702 43.27
A1203 20.87
Ti02 0.98
Fe203 24 .56
Ca0 2.62
Mg0 0.74
Na20 2.60
K20 1.92
P205 0.34
S03 2.41
UND -0.31




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION ?%gTHgPPEP ASH HOPPER 35U
DATE SAMPLED — 09/02/04
SAMPLE NUMBER 4-35U

PROXIMATE (Dry) %

Ash 99.21
Total Sulfur 0.68
MISC. (As Det.)

Ha 0.024 PPM

AS DETERMINED MOISTURE: 0.38 %

DISTRIBUTION:
S. TSENG

ANALYSIS REPORT

ULTIMATE (Bry)%
Carbon 0.48
Ash 99,21

Approved for transmittal

DATE LOGGED 09/10/04
DATE COMPLETED 10/06/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044711

MAJOR ASH ELEM (Dry)4

Si02 32.84
A1203 15.37
Ti02 0.72
Fe203 42 .80
Cal 2.50
Ma0 0.55
Na20 2.48
K20 1.22
P205 0.19
S03 1.71
UND ‘ -0.38




SAMPLE NUMBER 1

PROXIMATE, (Dry)#

Ash 74 .00
Total Sulfur 0.08
MISC. (As Det.)

Hg <(.004

% SOLIDS 21.46
DENSITY 1.122

AS DETERMINED MOISTURE: 1.12 ¥

DISTRIBUTION:
S. TSENG

CONSOL ENERGY

INC.

RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY
4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIME SLURRY SOLIDS TEST 1

PLANT NO. 10 CUNIT 2
DATE SAMPLED  08/31/04

ANALYSIS REPORT

ULTIMATE {Dry) %

Carbon 0.35
Chlorine <0.001
Ash 74.00

Approved for transmittal

DATE LOGGED 09/10/04
DATE COMPLETED 10/19/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044642

MAJOR ASH ELEM Dry)%

Si02 : 1.39
A1203 0.43
Ti02 0.02
Fe203 0.17
Ca0 68.38
MgO 3.45
Naz0 0.02
K20 0.10
P205

S03 0.21
UND 25.83




PLANT NO.
DATE SAMPLED — 09/01/04

SAMPLE NUMBER 2

PROXIMATE ___ (Dry)%

¢32a1 Sulfur 7gf?g
MISC. (As Det.)

Hg <0004

% SOLIDS 16.52
DENSITY 1.051

AS DETERMINED MOISTURE: 0.68 ¥

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIME SLURRY SOLIDS TEST 2

10

CUNLT 2 '

DATE LOGGED — 09/10/04
DATE COMPLETED 10/25/04
PROJECT NUMBER 162187 -
ANALYTICAL NUMBER 044643

ANALYSIS REPORT

ULTIMATE (Dry)% MAJOR _ASH ELEM Dry)i
Carbon 1.09 5102 1.37
Chlorine <0.,001 A1203 0.49
Ash 74.63 Ti02 0.02
Fe203 0.20
Ca0 70.90
MO 4.41
Na20 0.01
K20 0.05
P20h 0.02
503 0.26
UND 22.27

Approved for transmittal




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

DESCRIPTION LIME SLURRY SOLIDS TEST 3

PLANT NO. 10 YUNIT 2 )
DATE SAMPLED  09/01/04 DATE LOGGED 09/10/04
SAMPLE NUMBER 3 DATE COMPLETED 10/19/04

PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044644

ANALYSIS REPORT

PROXIMATE {Dry)% ULTIMATE (Dry)% MAJOR ASH ELEM (brv)%
Ash 74.70 Carbon 0.79 S5i02 1.40
Total Sulfur 0.09 Chlorine <().001 A1203 .45
Ash 74.70 Ti02 0.02
MISC. (As Det. Fe203 0.19
Ca0 69.23
Hg <().004 MgO 421
% SOLIDS 20.43 Na20 0.01
DENSITY 1,034 K20 0.06
p205
S03 0.23
UND 2420

AS DETERMINED MOISTURE: 0.56 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal




SAMPLE NUMBER 4

PROXIMATE (Bry)%

$32a1 Sutfur 7%:35
MISC. (As Det.)

Hg <0.004 PPM

% SOLIDS  40.47
DENSITY 1.084

AS DETERMINED MOISTURE: 1.17 &

DISTRIBUTION:
S. TSENG

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION LIME SLURRY SOLIDS TEST 4

PLANT NO. 10
DATE SAMPLED — 09/02/04

“UNIT 2
DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/19/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044645

ANALYSIS REPORT

ULTIMATE (Dry)% MAJOR ASH ELEM (Dry)&
Carbon 0.84 Si02 1.44
Chlorine <0.001 A1203 0.45
Ash 73.81 - Ti02 0.02
Fe203 0.18
Cal 69.34
MgO 3.68
Na20 0.01
K20 0.07
P205 0.02
503 0.23
UND 24..56

Approved for transmittal




T0: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL. NUMBER 044626

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l units mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

LIME SLURRY FILTRATE (PLANTNO.10  UNIT #2

-------- WATER ANALYSIS «-rn-n---

UNITS VALUE

624

<{),05
.99
289
%
m <
PP 100
<10
145

ng/ml  <1.0

VALUE DUP AVG




TO: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044627

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l units mg/L unless specified

DATE LOGGED ~ 09/10/04
DATE COMPLETED / /

LIMF SLURRY FILTRATE (pLANTNO.10  UNIT #2

-------- WATER ANALYSIS - -x----«-

UNITS VALUE
787
0.10
2.82
224
5616

ppm <
P 150
<10
122

ng/my  <1.0

VALUE DUP AYG




TO: S. TSENG

CONSOL ENERGY 1INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044628

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l units mg/L unless specified

DATE LOGGED ~ 09/10/04
DATE COMPLETED / /

LIME SLURRY FILTRATE (PLANTNO.10  UNIT #2

-------- WATER ANALYSIS - --------

UNITS VALUE
699
<0.05
0.60
228
57ié

m <
bP 200
<10
126

ng/ml <1.0

VALUE DUP AVG




~.

7 T0: S, TSENG

3 P

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

OJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044629

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: ATl units mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

LIME SLURRY FILTRATE pLanTno.10 ¥ UNIT #2

-------- WATER ANALYSIS «-nexene-

UNITS VALUE
713
<().05
0.37
258
T

ppm <
P 150
<10
141

ng/ml  <1.0

VALUE BUP AVG




DESCRIPTION
DATE SAMPLED

SAMPLE NUMBER 1

PROXIMATE (Dry) %
Ash 02.64
Total Sulfur 22.50

MISC. (As Det.)

Hg 0.490 PPM
£ SOLIDS 4.9
DENSITY 1.072

AS DETERMINED MOISTURE: 0.53 ¥

DISTRIBUTION:
S. TSENG

CONSOL. ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

FGROSHIRRY TEST
PLANT NO. 10

08/31/04

VUNIT 2

ANALYSIS REPORT

ULTIMATE (Dry)%

Carbon 0.36
Chlorine 0664
Ash 92.64

Approved for transmittal

DATE LOGGFD  09/10/04
DATE COMPLETED 10/26104
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044646

MAJOR ASH ELEM  (Dry)X

$i02 1.20

#™ 31203 030
Ti02 001
Fe203 0.15
Ca0 3589
MgO 6.18
Na20 012
K20 0.19
P205 <0.00
503 56.25
UND 20,29




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 16129

DESCRIPTION Frn STHRRY TEST 2
PLANTNO. 10 " UNIT 2

DATE SAMPLED  09/01/04

SAMPLE NUMBER 2

PROXIMATE (Dry}¥

Ash 93.31
Total Sulfur 22.52
MISC. (As Det.)

Hg 0.431 PPM

% SOLIDS 4.8
DENSITY 1.072

AS DETERMINED MOISTURE: 0.86 %

PISTRIBUTION:
S. TSENG

ANALYSIS REPORT

DATE LOGGED ~ 09/10/04
DATE COMPLETED 10/25/04
PROJECT NUMBER 162187 -
ANALYTICAL NUMBER 044647

ULTIMATE (Dry)% MAJOR ASH ELEM  (Dry)%
Carbon 0.24 Si02 1.18
Chiorine 0.514 B A1203 0.33
Ash 93.31 Ti02 0.01
Fe203 0.16
a0 39.74
g0 1.80
Na20 0.07
K20 0.10
P205 <0.00
$03 56.29
UND 0.32
Approved for transmittal




CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

DATE SAMPLED
SAMPLE NUMBER 3

PROXTIMATE (Dry)d

Ash 92.37
Total Sulfur 22.32

MISC. (As Det.)

Hg 0.3563 PPM
% SOLIDS 5.3
DENSITY 1.076

AS DETERMINED MOISTURE: 1.08

DISTRIBUTION:
S. TSENG

FN SHURRY TEST 3
PLANTNO. 10 ' UNIT 2

09/01/04

ANALYSTS REPORT

DATE LOGGED
DATE COMPLETED 10/25/04

PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044648

09/10/04

ULTIMATE (Dry)¥ MAJOR ASH ELEM Dry)¥
Carbon 0.22 5302 0.89
Chlorine NAGREA 71203 0.27
Ash 92.37 T102 0.01
Fe203 0.13
Ca0 33.06
MgO 7.82
Na20 0.16
K20 0.24
P205 <0.00
S03 55.81
UND 1.61

4

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSYILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION FGD SHIRRY TFST 4
PLANTNG.10 ' UNIT 2

DATE SAMPLED  09/02/04

SAMPLE NUMBER 4

PROXIMATE (Bry)%

Ash 89.13
Total Sulfur 22.73
MISC, (As Det.)

Ha 0.385 PPM

£ SOLIDS 5.2
DENSITY 1.076

AS DETERMINED MOISTURE: 0./3 &

DISTRIBUTION:
5. TSENG

ANALYSIS REPORT

PATE LOGGED ~ 09/10/04
DATE COMPLETED 10/25/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044649

ULTIMATE (Dry)¥ MAJOR ASH ELEM (Dry) &
Chion 3P Al70s 0.3
orine :
Ash 89.13 T102 0.01

Fe203 0.17
Ca0 39.90
M0 3.05
Na20 0.09
K20 0.13
P205 <0.00

S03 56,82
UND -1.61

Approved for transmittal




TO: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044622

ANALYSIS
Calcium
Total Iron
Magnesium
Potass-ium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A11 units mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

FGD SLURRY FILTRATE PLANTNO.10 ¢ UNIT #2

........ WATER ANALYSIS ««ernnr--

UNITS VALUE
111
0.73
9450
357
2%5

m <]
PP 2040
<10
35900

ng/ml 7.4

VALUE DUP AVG




TO: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044623

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l units mg/L uniess specified

DATE LOGGED  09/10/04
DATE COMPLETED /7 /

FGD SLURRY FILTRATE (PLANTNO.10  UNIT #2

-------- WATER ANALYSIS «--------

UNITS VALUE
107

0.87

8890

346

236

ppm <10
1290

<10

38200

ng/ml 8.1

VALUE DUP AVG




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED 09/10/04
DATE COMPLETED / /

DESCRIPTION FGD SLURRY FILTRATE PLANTNO.10 ¢ UNIT #2
COMMENTS TEST 3

SAMPLE NUMBER 3

ANALYTICAL NUMBER 044624

-------- WATER ANALYSIS ----=----

ANALYSIS UNITS VALUE VALUE DUP AVG
Calcium 87.3
Total Iron 0.99
Magnesium 8850
Potassium 349
Sodium 236
Ammonia as NH3 ppm <10
Chloride 1700
Nitrate as N <10
Sulfate 33900
MERCURY ng/ml 7.6

Note: A1l units mg/L unless specified




T0: S. TSENG

CONSOL ENERGY INC,
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044625

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l unils mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

FGD SLURRY FILTRATE PLANTNO.10 | UNIT #2

-------- WATER ANALYSIS «----v---

UNITS VALUE
85.1
1.46
9050
364
10

m <
PP 2870
<10
51900

ng/ml 8.3

VALUE DUP AVG




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED  09/10/04
DATE COMPLETED / /

DESCRIPTION FGD MAKEUP WATER pLanTNo.10 | UNIT #2
COMMENTS TEST 1

SAMPLE NUMBER 1

ANALYTICAL NUMBER 044618

-------- WATER ANALYSIS «-«r----

ANALYSIS UNITS VALUE VALUE DUP AVG
Calcium 71.5
Total Iron 0.17
Magnesium 5440
Potassium 1654
Sodium 138
Ammonia as NH3 ppm <10
Chioride 6910
Nitrate as N <10
Sulfate <(,53
MERCURY ng/ml 7.0

Note: A1l units wg/L unless specified




TO: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044619

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1T units mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

FGD MAKEUP WATER PLANTNO.10  UNIT #2

-------- WATER ANALYSIS -xc-----

UNITS VALUE
71.4

0.20

5440

160

i

ppm <

5350

<10

<0.53

ng/ml 3.6

VALUE DUP AYG




T0: S. TSENG
PROJECT NUMBER
DESCRIPTION

COMMENTS
SAMPLE NUMBER

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

1621-87 - DATE LOGGED 09/10/04
DATE COMPLETED / /

FGD MAKEUP WATER PLANTNO. 40 | UNIT #2

EEST 3

ANALYTICAL NUMBER 044620

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodium
Ammonia as NH3
Chloride
Nitrate as N
Suifate

MERCURY

Note: All units

DUP AVG

WATER ANALYSIS
UNITS VALUE VALUE
69.9

0.24

4860

156

140

<10

4800

<10
<(,53

ppm
2.2

ng/ml

mg/L unless specified




TO: S. TSENG

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANTA 15129

PROJECT NUMBER 1621-87 -

DESCRIPTION
COMMENTS
SAMPLE NUMBER

ANALYTICAL NUMBER 044621

ANALYSIS
Calcium
Total Iron
Magnesium
Potassium
Sodtum
Ammonia as NH3
Chloride
Nitrate as N
Sulfate

MERCURY

Note: A1l units mg/L unless specified

DATE LOGGED  09/10/04
DATE COMPLETED / /

FGD MAKEUP WATER PLANTNO.10  { UNIT #2

-------- WATER ANALYSIS «-«xn-<-

UNITS VALUE
71.0
0,28
4930
164
i
pprm <
5850
INT
<0.53

ng/ml 4.4

VALUE DUP AVG




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

DATE SAMPLED
SAMPLE NUMBER 1

PROXIMATE _ (Dry}%

?32&1 Sutfur 98:62
MISC. (As Det.

Hg <(,004 PPM

AS DETERMINED MOISTURE: 28.08 %

DISTRIBUTION:
S. TSENG

TRONA TFST 1
PLANT NO. 10
08/31/04

y UNIT 2

ANALYSIS REPORT

ULTIMATE (Dry)

Carbon 12.53
Chlorine (.153
Ash 96.75

Approved for

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044638

MAJOR ASH ELEM ~ (Dry)&¥

Si02
A1203
Ti02
Fe203
Cal
MgO
Na20
K20
P205
503
UND

B

e

transmittal

fon ol ]

oo oo o




DESCRIPTION TRAMA TEST 2

CONSOL ENERGY INC.

RESEARCH & DEVELOPMENT

ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

PLANT NO. 10
DATE SAMPLED ~ 09/01/04

SAMPLE NUMBER 2

PROXIMATE (Dry)%

Ash 96.88
Total Sulfur 0.04
MISC. (As Det,)

Hg <0.004 PPM

AS DETERMINED MOISTURE: 28.00 %

DISTRIBUTION:
S. TSENG

{UNIT 2

DATE LOGGED  09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044639

ANALYSIS REPORT

ULTIMATE (Dry)% ~ MAJOR ASH ELEM (Dry)2
Carbon 12.51 Si02 2.1b
Chlorine 0.139 A1203 0.43
Ash 96.88 Ti02 0.01
Fe203 0.18
Ca0 0.96
Mg0 0.69
Na20 46.99
K20 0.21
P205 0.04
S03 0.10
UND 48.24

Approved for transmittal




CONSOL ENERGY INC,
RESFARCH & DEVELOPMENT
ANALYTICAL LABORATORY

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

DESCRIPTION

DATE SAMPLED
SAMPLE NUMBER 3

PROXIMATE (Dry)%
Ash 96.83
Total Sulfur 0.04

MISC. (As Det.)
Hg <0.004 PPM

AS DETERMINED MOISTURE: 28.07 %

DISTRIBUTION:
S. TSENG

TRONA TFST 3
PLANT NO. 10
09/01/04

{ UNIT 2

ANALYSIS REPORT

ULTIMATE (Dry)

Carbon 12.53
Chlorine 0.140
Ash 96.83

Approved for

DATE LOGGED  09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044640

MAJOR ASH ELEM

(Dry)%

Si02
A1203
Ti02
Fel03
Cal
Mg0
Na20
K20
p205
S03
UND

transmittal

=
oo OO O OO

o~

1.
.35
.01
14
.93

85




DESCRIPTION
DATE SAMPLED

SAMPLE NUMBER 4

PROXIMATE  (Dry)%

$22a1 Sulfur ggigg
MISC. (As Det.

Hg <0.004 PPM

CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

I UNIT 2

ANALYSIS REPORT

ULTIMATE {Dry)%

Carbon 12.52
Chlorine 0.164
Ash 96.89

4000 BROWNSVILLE ROAD, SOUTH PARK, PA 15129

TRONA TFST 4
PLANT NO. 10
09/02/04

DATE LOGGED ~ 09/10/04
DATE COMPLETED 09/21/04
PROJECT NUMBER 1621-87 -
ANALYTICAL NUMBER 044641

MAJOR ASH ELEM Dry)%

Si02 1.81
A1203 0.36
Ti02 0.01
Fe203 0.14
Cal 0.94
Mg0 0.67
Na20 46,42
K20 0.21
P205 0.03
S03 0.07
UND 49.34

AS DETERMINED MOISTURE: 28.01 ¥

DISTRIBUTION:
S. TSENG

Approved for transmittal




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

T0: S, TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED 09/10/04
DATE COMPLETED / /

DESCRIPTION 40% URFA SOLUTION PLANTNO.10 | UNIT #2
COMMENTS TEST 1

SAMPLE NUMBER 1

ANALYTICAL NUMBER 044612

........ WATER ANALYSIS «=evee---

ANALYSIS UNITS VALUE VALUE DUP AVG

Calcium 2.22
Total Iron 0.89
Magnesium <0.53
Potassium <5,35
Sodium 556.9
Ammonia as NH3 1.67
Chloride 500
MERCURY ng/ml  <1.0

Note: ATl units mg/L unless specified




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

T0: 5. TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED  09/10/04
DATE COMPLETED / /

DESCRIPTION 40% UREA SOLUTION PLANTNO.40 | UNIT #2
COMMENTS TEST 2

SAMPLE NUMBER 2

ANALYTICAL NUMBER 044613

-------- WATER ANALYSIS ---------

ANALYSIS UNITS VALUE VALUE DUP AVG

Calcium 1.81
Total Iron <0,53
Magnesium <(). 53
Potassium <5,35
Sodium 49 .4
Ammonia as NH3 1.65
Chloride 500
MERCURY ng/ml <1.0

Note: A1l units mg/L unless specified




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED  09/10/04
DATE COMPLETED / /

DESCRIPTION 40% UREA SOLUTION pLanTNO. 10 | UNIT #2
COMMENTS TEST 3

SAMPLE NUMBER 3

ANALYTICAL NUMBER 044614

-------- WATER ANALYSIS ==+ -s= -

ANALYSIS UNITS VALUE VALUE DUP AVG

Calcium 1.73
Total Iron 0.97
Magnesium 0.63
Potassium <5.3b
Sodium 46,1
Ammonia as NH3 1.66
Chloride 500
MERCURY ng/ml <1.0

Note: ATl units mg/L unless specified




CONSOL ENERGY INC.
RESEARCH & DEVELOPMENT
ANALYTICAL LABORATORY

SOUTH PARK, PENNSYLVANIA 15129

TO: S. TSENG

PROJECT NUMBER 1621-87 - DATE LOGGED  09/10/04
DATE COMPLETED / /

DESCRIPTION 40% UREA SOLUTION (PLANTNO. 10 UNIT #2
COMMENTS TEST 4

SAMPLE NUMBER 4

ANALYTICAL NUMBER 044615

-------- WATER ANALYSIS ««-x<----

ANALYSIS UNITS VALUE VALUE DUP AVG

Calcium 1.89
Total Iron <0.53
Magnesium 0.64
Potassium <h,35
Sodium 49.7
Ammonia as NH3 1.68
Chloride 500
MERCURY ng/ml  <1.0

Note: A1l units mg/L unless specified
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