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SUMMARY

On March 28-30 and May 1-4, 2007, CONSOL Energy Inc. Research & Development
(CONSOL R&D) performed flue gas sampling at AES Greenidge to verify the
performance of the multi-pollutant control system recently installed by Babcock Power
Environmental Inc. (BPEI) on the 107-MW Unit 4 (Boiler 6). The multi-pollutant control
system includes combustion modifications and a hybrid selective non-catalytic
reduction (SNCR) / in-duct selective catalytic reduction (SCR) system to reduce NOy
emissions, followed by a Turbosorp® circulating fluidized bed dry scrubber system and
baghouse to reduce emissions of SO, SO3, HCI, HF, and particulate matter. Mercury
removal is provided via the co-benefits afforded by the in-duct SCR, dry scrubber, and
baghouse and by injection of activated carbon upstream of the scrubber, as required.
The testing in March and May demonstrated that the multi-pollutant control system
attained its performance targets for NOx emissions, SO, removal efficiency, acid gas
(SO3, HCI, and HF) removal efficiency, and mercury removal efficiency. However, the
ammonia slip measured between the SCR outlet and air heater inlet was consistently
greater than the guarantee of 2 ppmvd @ 3% O,. As a result, additional testing was
performed on May 30-June 1 and on June 20-21, 2007, in conjunction with tuning of
the hybrid NOy control system by BPEI, in an effort to achieve the performance target
for ammonia slip. This additional testing occurred after the installation of a large
particle ash (LPA) screen and removal system just above the SCR reactor and a fresh
SCR catalyst layer in mid-May. This report describes the results of the additional
tests.

During the May 30-June 1 sampling period, CONSOL R&D and Clean Air Engineering
(CAE) each measured flue gas ammonia concentrations at the air heater inlet,
downstream of the in-duct SCR reactor. In addition, CONSOL R&D measured flue
gas ammonia concentrations at the economizer outlet, upstream of the SCR reactor,
and CAE measured flue gas NO, and CO concentrations at the sampling grids located
at the inlet and outlet of the SCR reactor. During the June 20-21 sampling period,
CONSOL R&D measured flue gas ammonia concentrations at the air heater inlet. All
ammonia measurements were performed using a modified version of U.S.
Environmental Protection Agency (EPA) Conditional Test Method (CTM) 027. The
NOx and CO measurements were performed using U.S. EPA Methods 7E and 10,
respectively.

Table 1 summarizes the ammonia concentrations measured at the air heater inlet by
CONSOL R&D during the test periods, along with the net unit load and NO, emission
rate observed during those periods. (The NO4 and CO measurements at the SCR inlet
and outlet grids and the NH3 measurements at the economizer outlet were performed
primarily to aid BPEI’s tuning efforts; these measurements are summarized in the body
of the report. The CAE ammonia slip measurements at the air heater inlet were
considered to be invalid, per the discussion later in this report). For all three tests on
May 31-June 1, the ammonia concentrations measured at the air heater inlet were
greater than the performance target of 2 ppmvd @ 3% O,. Measured ammonia
concentrations decreased throughout the day on June 20, 2007, as BPEI tuned the
combustion system and SNCR system. The third test performed on that day indicated



2 ppmvd NH3 @ 3% O3 (to one significant digit) while the Unit 4 NO, emission rate
was <0.10 Ib/mmBtu, consistent with the performance target for ammonia slip. The
testing on June 21 was performed to support tuning activities focused on establishing
a set of acceptable boiler operating conditions for routine operation of the NO control
system under its permitted high-load NO, emission rate of 0.15 Ib/mmBtu. Hence,
NOy emissions during the NH; slip tests on June 21 were greater than 0.10 Ib/mmBtu.

Table 1. Summary of Ammonia Slip Measured by CONSOL R&D at the Air
Heater Inlet on May 31-June 1 and June 20-21, 2007

Average Net Unit Average NO, NH; @ Air Heater
Test Date & Time Load,? Emission Rate,? Inlet,

(MM/DD/YY: hhmm-hhmm) MW, Ib/mmBtu ppmvd @ 3% O,

05/31/07: 1804-1910 97.3 0.103° > 2.5

06/01/07: 1020-1108 100.5 0.098 4.6°
06/01/07: 1205-1252 100.5 0.103 4.3°
06/20/07: 0935-1035 99.5 0.101 5.6°
06/20/07: 1755-1836 95.6 0.100 3.4°
06/20/07: 2002-2047 95.6 0.099 2.4°
06/21/07: 1109-1150 994 0.161 2.1°
06/21/07: 1517-1557 994 0.138 2.5°

®Calculated by CONSOL as the arithmetic mean of 1-minute CEM data provided by AES. °NO,
emission data were not available for 49% of the 1-minute intervals during the testing period. °Average
of results determined by ion chromatography and ion selective electrode. CAE also measured ammonia
slip during this period, but results were considered to be invalid. A portion of the sample line rinse was
lost during sample recovery. Hence, the actual amount of NH; present in the flue gas was greater than
the amount determined from the recovered sample. °Result determined by ion selective electrode.

BACKGROUND

CONSOL Energy Inc. Research & Development, AES Greenidge LLC, and Babcock
Power Environmental Inc. were awarded a cooperative agreement from the U.S.
Department of Energy (DOE) to install and test an integrated multi-pollutant control
system on the 107-MW AES Greenidge Unit 4. The project seeks to be the first to
demonstrate:

e Full-load NO4 emissions of £0.10 Ib/mmBtu using a hybrid selective non-catalytic
reduction / selective catalytic reduction (hybrid SNCR/SCR) system, in combination
with low-NOx combustion technology, on a unit firing coal and biomass




e SO, removal of 295% using a Turbosorp® circulating fluidized bed dry scrubber
(including a new baghouse) on a unit firing greater than 2%-sulfur bituminous coal

e Mercury reduction of 290% via the co-benefits afforded by the in-duct SCR,
Turbosorp® scrubber, and baghouse, and by the addition of activated carbon into
the Turbosorp® system, as required

e Acid gas (SOs, HCI, HF) removal of 295% in the Turbosorp® system

The goal of the project is to demonstrate substantial improvements in mercury, SOs,
and particulate matter control, and substantial reductions in the cost for NO, and SO,
control, compared to conventional technologies when applied to the large number of
smaller coal-fired generating units in the United States.

On March 28-30 and May 1-4, 2007, CONSOL R&D performed guarantee testing to
verify the ability of the multi-pollutant control system to meet the performance targets
set forth in the engineering, procurement, and construction (EPC) agreement between
AES Greenidge and Babcock Power Environmental Inc. That testing demonstrated
that the multi-pollutant control system attained its performance targets for NOy
emissions, SO, removal efficiency, acid gas removal efficiency, and mercury removal
efficiency. However, the ammonia slip measured between the SCR outlet and air
heater inlet was consistently greater than the guarantee of 2 ppmvd @ 3% O,. As a
result, additional testing was performed on May 30-June 1 and on June 20-21, 2007,
in conjunction with tuning of the hybrid NOy control system by Babcock Power
Environmental Inc., in an effort to achieve the performance target for ammonia slip.
This additional testing occurred after the installation of a large particle ash screen and
removal system just above the SCR reactor and a fresh SCR catalyst layer in mid-
May. Described herein are the results of these additional tests and the methods used.

SAMPLING RESULTS

During the May 30-June 1 sampling period, CONSOL R&D and Clean Air Engineering,
working under subcontract to CONSOL R&D, each measured flue gas ammonia
concentrations at the air heater inlet sampling location. In addition, CONSOL R&D
measured flue gas ammonia concentrations at the economizer outlet sampling
location, and CAE measured flue gas NOx and CO concentrations at the permanent
sampling grids located at the inlet and outlet of the SCR reactor. During the June 20-
21 sampling period, CONSOL R&D measured flue gas ammonia concentrations at the
air heater inlet sampling location. (CAE was also on site to perform NO, and CO grid
point sampling under contract to AES Greenidge; results of that sampling are not
included in this report). All sampling was performed at a constant sampling rate. The
measured results from each sampling period are summarized below. The sampling
and analytical methods used to perform the measurements are described in the
Experimental section later in this report. All times reported herein are local (i.e.,
Eastern Daylight) times.



May 30 — June 1 Sampling Period

Clean Air Engineering completed 29 measurement runs using their Multipoint
Automated Sampling System (MASS) on May 30-June 1 to simultaneously
characterize the NOx and CO concentration profiles at the inlet and outlet of the SCR
reactor. Each 24-minute run included one complete traverse of the SCR inlet and
outlet sampling grids. The purpose of most of these runs was to provide near-real-
time data to BPEI for use in tuning the combustion and SNCR systems. Hence, the
results of each individual run are not summarized here. All of the NOx and CO
measurement results are, however, presented in the CAE report that is included as
Appendix A to this report. Moreover, average NOx and CO concentrations measured
by CAE at the SCR inlet and outlet during each of the ammonia slip tests are
summarized below as part of the discussion of the results of those tests.

Three ammonia slip tests were completed during the May 30—-June 1 sampling period:
one test on the evening of May 31 and two tests on June 1. (May 30 and much of May
31 were spent tuning the combustion system and SNCR system to try to achieve NOy
and CO profiles that would be associated with low ammonia slip). Table 2
summarizes the net unit load and NOy emission rate recorded by the unit’'s stack
continuous emissions monitor (CEM) during each of the tests. Table 3 summarizes
the results of analyses of coal samples collected during each of the two tests on June
1. Tables 4 and 5 summarize the average NOx and CO concentrations measured by
CAE during each of the tests. A more detailed presentation of the NO, and CO
sampling results is provided in the CAE report included as Appendix A to this report.
(Each ammonia slip test approximately coincided with two complete traverses of the
SCR inlet and outlet sampling grids; the results reported in Tables 4 and 5 for each
test are the averages of the values measured during the traverses performed during
that test. NOx and CO concentrations were converted to a standard oxygen basis of
3% using O, concentrations measured by CAE at the SCR inlet and outlet grids using
EPA Method 3A. NOy emission rates at the SCR outlet were computed by CONSOL
R&D according to the procedures set forth in EPA Method 19, using NOy and O
concentrations measured by CAE at the SCR outlet grid and an O»-based fuel factor,
Fq, of 9780 dscf/mmBtu. During Runs 2 and 3 on June 1, several points at the inlet
and outlet MASS sampling grids developed leaks. These points, which are identified
in the CAE report in Appendix A, were excluded from the averages presented in
Tables 4 and 5).

The NOy emission rates calculated from the CAE measurements at the SCR outlet grid
were consistently biased low relative to the NOx emission rates reported by the unit’s
stack CEM. The cause of this discrepancy is unknown. Possible causes include
measurement error or flow stratification at the SCR outlet. (All grid point
measurements were weighted equally when computing the average NO, and O
concentrations at the SCR outlet. NOy concentrations are inhomogeneous across the
SCR outlet grid; hence, if significant flow stratification existed, the use of unweighted
average concentrations could have accounted for the discrepancy between the SCR
outlet and stack. Space limitations around the SCR reactor prevented the
performance of a manual traverse to determine the velocity profile at the SCR outlet).



Table 2.

Summary of AES Greenidge Unit 4 CEM Data during the Ammonia

Slip Testing Periods on May 31 and June 1, 2007

Average Net Average NOy
Date & Time Unit Load,? Emission Rate,?
Test No. (MM/DD/YY: hhmm-hhmm) MW, Ib/mmBtu
Test #1 05/31/07: 1804-1916 97.3 0.103°
Test #2 06/01/07: 1018-1108 100.5 0.098
Test #3 06/01/07: 1205-1252 100.5 0.103

“Calculated by CONSOL as the arithmetic mean of 1-minute CEM data provided by AES.
emission data were not available for 49% of the 1-minute intervals during the testing period.

Table 3. Coal Sample Analysis Results from June 1, 2007
Analytical Number 20073004 20073005
Date & Time of Collection 6/1/2007 10:30 6/1/2007 14:00

Total Moisture, % 5.56 5.57

As Determined Moisture, % 1.53 1.52
Volatile Matter, % dry 37.90 37.70
Fixed Carbon, % dry 54.03 54.27
Ash, % dry 8.07 8.03
Carbon, % dry 76.12 76.67
Hydrogen, % dry 4.59 4.56
Nitrogen, % dry 1.40 1.40
Sulfur, % dry 2.67 2.82
Chlorine, % dry 0.080 0.081
HHV, Btu/lb dry 13811 13815

Major Ash Elements, % of ash

SiOz 44.52 44 .50

Al,O3 22.04 21.56

TiOo 0.94 0.94

Fe203 18.23 19.56

CaO 4.92 5.07

MgO 0.93 0.94

Na20 0.95 0.92

K20 1.66 1.65

P20s 0.27 0.32

SO3 5.27 5.37

°NO,



Table 4. Summary of NOx Measurements at the SCR Inlet and Outlet during
the Ammonia Slip Testing Periods on May 31 and June 1, 2007

SCR NO, Data @ 3% O,
Average Average SCR Outlet
Concentration | Concentration NO,
Date at SCR Inlet, at SCR Outlet, | Removal,® | Emissions,
Test No. (MM/DD/YY) ppmvd ppmvd % Ib/mmBtu
Test #1 05/31/07 107.0 57.3 46.4 0.078
Test #2° 06/01/07 95.4 57.6 39.6 0.079
Test #3° 06/01/07 93.6 68.5 26.8 0.093

®Percent removal calculated by CONSOL R&D based on overall mean inlet and outlet concentrations
reported by CAE for each test. ®Calculated by CONSOL R&D using the mean NO, and O,
concentrations measured by CAE at the SCR outlet and an O,-based F-factor, Fq4, of 9780 dscf/mmBtu.
“Several points at the inlet and outlet sampling grids developed leaks during the test; these points,
which are identified in Appendix A, were excluded when deriving the data presented here.

Table 5. Summary of CO Measurements at the SCR Inlet and Outlet during
the Ammonia Slip Testing Periods on May 31 and June 1, 2007

SCR Inlet SCR Outlet
Concentrations @ 3% O, Concentrations @ 3% O-
Maximum Maximum

Date Average, | Single Point, Average, Single Point,
Test No. (MM/DD/YY) ppmvd ppmvd ppmvd ppmvd
Test #1 05/31/07 1754 345.6 155.5 476.8
Test #2°2 06/01/07 102.9 388.3 160.0 619.5
Test #3° 06/01/07 87.8 353.1 96.9 321.9

#Several points at the inlet and outlet sampling grids developed leaks during the test; these points,
which are identified in Appendix A, were excluded when deriving the data presented here.

During each ammonia slip test, CONSOL R&D and CAE simultaneously performed
ammonia sampling at the air heater inlet through a pair of ports: one each on the
southern sides of the eastern and western air heater inlet ducts. During the first half of
each test, one group sampled the eastern duct while the other group sampled the
western duct. The groups then exchanged positions for the second half of the test,
such that each collected a composite sample representing the average concentration
in both ducts. The test on May 31 was 60 minutes in duration, and the tests on June 1
were each 40 minutes in duration. Both groups conducted sampling using a modified
version of U.S. EPA Conditional Test Method 027 (see the Experimental section for a



detailed description of the sampling methodology), and both analyzed the collected
samples for ammonia in the field using an ion selective electrode (ISE) and again in
the laboratory using ion chromatography (IC).

Table 6 summarizes the ammonia concentrations measured at the air heater inlet
(composite of both ducts) by CONSOL R&D. (NHj3 concentrations were converted to a
standard oxygen basis of 3% using O, concentrations measured by CONSOL R&D at
the sampling train exhaust using a Teledyne Max V portable electrochemical O
analyzer). During Test #1 on May 31, a portion of the sample line rinse was spilled
during sample recovery. Because much of the sampled NHs is collected in the sample
line, the actual amount of NH3; present in the flue gas was greater than the amount
determined from the recovered sample, as indicated in the table. The ammonia
concentrations determined by ISE exhibited reasonable agreement with those
determined by IC; the relative percent difference (RPD) between the two methods was
less than 25% for each of the three tests. For all three tests, ammonia concentrations
determined by both IC and ISE were greater than the performance target of 2 ppmvd
@ 3% O..

Table 6. NH;3; Concentrations Measured by CONSOL R&D at the Air Heater
Inlet on May 31 and June 1, 2007

NHs, ppmvd @ 3% O,
Test No. | (oo cmmenmmy | 1 se | ouerege | T
Test#1 | 05/31/07: 1804-1910 >2.5° >2.5° >2.5° 0.0
Test#2 | 06/01/07: 1020-1108 4.9 4.2 4.6 15
Test#3 | 06/01/07: 1205-1252 47 3.8 4.3 21

°RPD = 100 x | IC — ISE | / ((IC +ISE)/2) °A portion of the sample line rinse was spilled during sample
recovery. Hence, the actual amount of NH; present in the flue gas was greater than the amount
determined from the recovered sample.

Table 7 summarizes the ammonia concentrations measured at the air heater inlet
(composite of both ducts) by CAE. (A more detailed presentation of these results is
provided in the CAE report that is included as Appendix A to this report). The IC and
ISE results determined by CAE exhibited poor agreement. The ISE results were more
than a factor of four greater than the IC results for all three tests, and the RPD
between the two methods was greater than 120% in all cases. Neither the CAE IC
results nor the CAE ISE results agreed well with the CONSOL R&D IC and ISE
results. Some disparity between the CONSOL R&D and CAE measurements may be
expected to result from random error and from minor methodological differences,
including the fact that the groups sampled the eastern and western ducts at different
points in time and that CONSOL R&D used a slightly longer probe than CAE, allowing
CONSOL R&D to extract samples from deeper points in the duct (closer to the center)




than CAE. However, the large unexplained disparity between the CAE IC and ISE
results, which bracket the CONSOL R&D IC and ISE results, call the validity of these
CAE results into question. The CAE report (Appendix A) identifies exceptions to
QA/QC guidelines, including the guidelines for sample hold time and sample storage
temperature, that might have contributed to the discrepancies among the results.
Because of these exceptions and the inconsistency between the ISE and IC results,
the CAE ammonia slip measurements from May 31 and June 1 are considered to be
invalid.

Table 7. NH; Concentrations Measured by CAE at the Air Heater Inlet on
May 31 and June 1, 2007
NHs, ppmvd @ 3% O,

Date & Time Average RPD?
Test No. | (MM/DD/YY: hhmm-hhmm) IC ISE of IC, ISE (%)
Test#1 | 05/31/07: 1804-1914 1.39 6.20 3.80 127
Test#2 | 06/01/07: 1020-1107 1.98 8.1 5.05 122
Test#3 | 06/01/07: 1205-1252 2.39 10.9 6.65 128

*RPD = 100 x | IC — ISE | / ((IC +ISE)/2)

In addition to the ammonia measurements performed at the air heater inlet, CONSOL
R&D performed ammonia measurements during each of the three tests at the
economizer outlet, upstream of the in-duct SCR, static mixers, and LPA screen.
During each test, a composite sample was drawn from four ports in the economizer
outlet duct; two of these ports were located on the eastern wall of the duct, and two
were located on the western wall. Again, sampling was performed using a modified
version of U.S. EPA CTM 027. As discussed in the Experimental section, support
beams located inside the duct at the same level as the ports prevented the completion
of a full traverse of the duct. Hence, the measured ammonia concentrations may not
be representative of the average concentrations across the entire cross section of the
duct. Table 8 summarizes the average ammonia concentrations measured at the
economizer outlet during each of the tests on May 31 and June 1. (NHs;
concentrations were converted to a standard oxygen basis of 3% using O
concentrations measured by CONSOL R&D at the sampling train exhaust using a
Teledyne Max V portable electrochemical O, analyzer). As with the samples collected
at the air heater inlet, the samples collected at the economizer outlet were analyzed by
both ISE and IC. The results determined by the two methods showed reasonable
agreement; the inter-method RPD was less than 10% for all three runs.




Table 8. NH3; Concentrations Measured by CONSOL R&D at the Economizer
Outlet on May 31 and June 1, 2007

NHs;, ppmvd @ 3% O,
restho. | amesieérme 1 e s | fverage | ROV
Test #1 05/31/07: 1804-1916 74.9 67.9 71.4 9.8
Test#2 | 06/01/07: 1018-1104 85.2 80.4 82.8 58
Test #3 | 06/01/07: 1205-1250 71.9 66.6 69.3 7.7

RPD = 100 x | IC — ISE | / ((IC +ISE)/2)

June 20 — June 21 Sampling Period

CONSOL R&D conducted additional ammonia slip testing at the air heater inlet
sampling location on June 20 and 21, 2007. Three tests were completed on June 20,
and two tests were completed on June 21. Table 9 summarizes the average net unit
load and NOy emission rate recorded by the unit's stack CEM during each of the tests.

Table 10 summarizes the chemical analysis results for a coal sample collected during
the testing on June 20.

Table 9. Summary of AES Greenidge Unit 4 CEM Data during the Ammonia
Slip Testing Periods on June 20 and 21, 2007

Average Net Average NOy
Date & Time Unit Load,? Emission Rate,?
Test No. (MM/DD/YY: hhmm-hhmm) MW, Ib/mmBtu
Test #1 06/20/07: 0935-1035 99.5 0.101
Test #2 06/20/07: 1755-1836 95.6 0.100
Test #3 06/20/07: 2002-2047 95.6 0.099
Test #4 06/21/07: 1109-1150 99.4 0.161
Test #5 06/21/07: 1517-1557 99.4 0.138

“Calculated by CONSOL as the arithmetic mean of 1-minute CEM data provided by AES.




Table 10.  Coal Sample Analysis Results from June 20, 2007

Analytical Number 20073422

Date & Time of Collection 6/20/2007
Total Moisture, % 4.28
As Determined Moisture, % 1.32
Volatile Matter, % dry 36.92
Fixed Carbon, % dry 54.51
Ash, % dry 8.57
Carbon, % dry 71.16
Hydrogen, % dry 5.43
Nitrogen, % dry 1.27
Sulfur, % dry 2.50
Chlorine, % dry 0.093
HHV, Btu/lb dry 13851

Major Ash Elements, % of ash

SiOz 47.71
AlL,O3 23.32
TiO2 1.04
Fe203 15.98
CaO 4.04
MgO 0.97
Na,O 1.04
K20 1.86
P20s 0.48
SO3 4.07

As with the tests performed on May 31-June 1, sampling was conducted using a
modified version of U.S. EPA Conditional Test Method 027 (see the Experimental
section for method details). However, for the tests on June 20 and June 21, the
eastern and western air heater inlet ducts were sampled independently using separate
trains for the full duration of each test, thereby generating data regarding the
distribution of ammonia between the two ducts. The collected samples were analyzed
for ammonia in the field using ISE. (AES Greenidge, Babcock Power Environmental,
and CONSOL R&D mutually agreed to forego follow-up analysis by IC).

Table 11 summarizes the ammonia concentrations measured at the air heater inlet on
June 20 and 21. (NHs; concentrations were converted to a standard oxygen basis of
3% using O, concentrations measured by CONSOL R&D at the sampling train exhaust
using a Teledyne Max V portable electrochemical O, analyzer). All tests were 40
minutes in duration, except where noted. Measured ammonia concentrations
decreased throughout the day on June 20, 2007, as BPEI tuned the combustion
system and SNCR system. The third test performed on that day indicated 2 ppmvd
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NHs; @ 3% O (to one significant digit) while the Unit 4 NO, emission rate was <0.10
Ib/mmBtu, consistent with the performance target for ammonia slip. The testing on
June 21 was performed to support tuning activities focused on establishing a set of
acceptable boiler operating conditions for routine operation of the NO, control system
under its permitted high-load NOy emission rate of 0.15 Ib/mmBtu. Hence, NOy
emissions during the NHj3 slip tests on June 21 were greater than 0.10 Ib/mmBtu. The
average ammonia slip measured at the air heater inlet during the two tests on June 21
was 2.3 ppmvd @ 3% Oo.

Table 11. NH;3; Concentrations Measured by CONSOL R&D at the Air Heater
Inlet on June 20 and June 21, 2007

_ NHs, ppmvd @ 3% O,
Date & Time
Test No. | (MM/DD/YY: hhmm-hhmm) East Duct | West Duct | Average
Test#1 | 06/20/07: 0935-1035 3.4 7.8° 5.6
Test#2 | 06/20/07: 1755-1836 3.9 2.9 3.4
Test #3 | 06/20/07: 2002-2047 1.6 3.1 24
Test#4 | 06/21/07: 1109-1150 1.3 3.0 2.1
Test#5 | 06/21/07: 1517-1557 1.6 34 25

@Sampling was conducted for 50 minutes. All other tests were 40 minutes in duration.

EXPERIMENTAL

Sampling Locations

Figure 1 presents a schematic showing the locations where flue gas sampling was
conducted at AES Greenidge on May 31-June 1 and June 20-21, 2007. These
sampling locations are described below.

Economizer Outlet

NH; tests were conducted at the economizer outlet on May 31-June 1. For each test,
a composite sample was extracted from four, four-inch ports located downstream of
the economizer but upstream of the in-duct SCR catalyst, static mixers, and large
particle ash screen. Two of these ports (labeled E-1 and E-3) are located on the
eastern wall of the economizer outlet duct, and the other two (labeled W-1 and W-3)
are located on the western wall of the duct. Figure 2 presents photographs showing
the four ports. During the 60-minute ammonia slip test on May 31, each of these ports
was sampled for 15 minutes. During the 40-minute ammonia slip tests on June 1,
each port was sampled for 10 minutes. On both the eastern and western sides of the
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economizer outlet, a support beam level with the sampling ports is located inside the
duct at a depth of several feet. These support beams prevented the performance of
an isokinetic traverse of the economizer outlet duct. Instead, sampling through each
port was conducted at a constant sampling rate at the single, deepest point that could
be reached using a 10-foot probe. (In some instances, the probe was inserted at an
angle to allow it to pass under the support beam).

SCR Inlet

NOy and CO tests were conducted at the SCR inlet on May 30—June 1. The eastern
wall of the SCR inlet duct is outfitted with four, four-inch flange ports, each of which
contains six permanent sampling tubes. The six tubes installed through each of the
four ports terminate at different depths in the duct, creating a 24-point grid of sample
points covering the cross section of the duct. Clean Air Engineering performed NOy
and CO testing using an automated sampling system that sequentially extracted
samples from the grid points. Each of the 24 grid points was sampled for a one-
minute interval during each 24-minute test. A diagram showing the locations of the
SCR inlet grid sampling points is provided in the CAE report that is included as
Appendix A to this report.

SCR Outlet

NOy and CO tests were conducted at the SCR outlet on May 30-June 1. As with the
SCR inlet duct, the eastern wall of the SCR outlet duct is outfitted with four, four-inch
flange ports, each of which contains six permanent sampling tubes. The six tubes
installed through each of the four ports terminate at different depths in the duct,
creating a 24-point grid of sample points covering the cross section of the duct. Clean
Air Engineering performed NO, and CO testing using an automated sampling system
that sequentially extracted samples from the grid points. Each of the 24 grid points
was sampled for a one-minute interval during each 24-minute test. A diagram showing
the locations of the SCR outlet grid sampling points is provided in the CAE report that
is included as Appendix A to this report.

Air Heater Inlet

Ammonia sampling at the air heater inlet was conducted through two ports located
immediately upstream of the unit's two air heaters. One port was located at
approximately the center (horizontal dimension) of the south wall of the eastern air
heater inlet duct, and the other port was located at approximately the center of the
south wall of the western air heater inlet duct.

During each ammonia slip test on May 31 and June 1, CONSOL R&D and Clean Air
Engineering simultaneously performed ammonia sampling through these ports.
During the first half of each test, one group sampled the eastern duct while the other
group sampled the western duct. The groups then exchanged positions for the second
half of the test, such that each collected a composite sample representing the average
concentration in both ducts. Both groups drew samples at a constant rate from a
single point located near the center of each duct. The test on May 31 was 60 minutes
in duration, and the tests on June 1 were each 40 minutes in duration.
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During each ammonia slip test on June 20 and 21, CONSOL R&D used two sampling
trains to simultaneously extract separate samples from the eastern and western air
heater inlet ducts. Each sample was drawn at a constant rate from a single point
located near the center of the duct. With the exception of the first test in the western
duct, which lasted 50 minutes, all of the tests on June 20 and 21 were 40 minutes in
duration. Figure 3 presents a photograph of the air heater inlet sampling location.

Flue Gas Measurements

Oxides of Nitrogen

All NOs measurements were performed by Clean Air Engineering using U.S. EPA
Method 7E, modified to incorporate the use of CAE’s Multipoint Automated Sampling
System. A complete description of the methodology is provided in the CAE report that
is included as Appendix A to this report.

Carbon Monoxide

All CO measurements were performed by Clean Air Engineering using U.S. EPA
Method 10, modified to incorporate the use of CAE’s Multipoint Automated Sampling
System. A complete description of the methodology is provided in the CAE report that
is included as Appendix A to this report.

Ammonia
CONSOL R&D

CONSOL R&D performed ammonia sampling using a modified version of U.S. EPA
Conditional Test Method 027. Because of space constraints at the sampling locations,
complete isokinetic traverses could not be completed as specified in the method (as
discussed above, all sampling was conducted at a constant sampling rate), and a
heated Teflon sample line was required to connect the sampling probe to the
impingers. Given the presence of SO, and SOs in the flue gas and the temperature of
the heated line (~250 'F), some of the collected ammonia was expected to condense
out of the sample stream as ammonium bisulfate in the Teflon line, before reaching the
impingers. Hence, the contents of line were collected by rinsing with deionized water,
and this line rinse was analyzed to account for the ammonia collected there. The
sampling procedure is described in more detail below.

Samples were collected by pulling flue gas through an in-stack filter assembly
containing a quartz fiber filter and a temperature-controlled quartz-lined probe that was
heated to a temperature of approximately 250 °F. Upon exiting the probe, the flue gas
passed through a heated Teflon sample line (maintained at ~250 °F) to the impinger
train, where it flowed through a series of chilled impingers. The first two impingers
were Greenburg-Smith design, each containing 100 mL of a 0.1 normal (N) sulfuric
acid (H2SO4) solution. The third impinger, also containing 0.1 N HySO4, was a
Greenburg-Smith with the tip removed and was used to evaluate NH3; breakthrough.
The final impinger, a Greenburg-Smith without the tip, was filled with approximately
200 g of silica desiccant for moisture removal. After exiting the impingers, the gas
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sample passed through a dry test meter where its volume was measured. The O
concentration in the gas exiting the dry test meter was monitored using a Teledyne
Max V portable electrochemical O, analyzer.

Prior to sampling, the system was leak checked under a vacuum of approximately 10*
Hg. The sample probe was placed at the proper location in the sample port; the
sample port opening was sealed, and gas was sampled for 40-60 minutes. The
following data were recorded: (1) starting gas volume, (2) interval gas volume, (3) final
gas volume, (4) probe temperature, (5) heated line temperature, (6) meter differential
pressure setting, (7) dry test meter temperature, (8) system vacuum, (9) exit gas O
concentration, (10) barometric pressure, and (11) sampling time. Copies of the field
data sheets are provided in Appendix B. After sampling, the probe was removed from
the duct and leak checked under a vacuum equal to or greater than the highest
vacuum observed during testing, and the train components were disassembled for
sample recovery. The sample train components were recovered in the following
manner:

Sample Probe and In-Stack Filter Assembly - The quartz probe liner was rinsed with
deionized water, and the rinse was collected in an approved sample container. The
filter was collected, but not analyzed, and the filter assembly was cleaned with
deionized water. (The filter assembly rinse was not recovered). The probe rinse was
diluted to a known volume and refrigerated until analysis.

Heated line - The heated Teflon line was rinsed with deionized water, and the rinse
was collected in an approved sample container. The rinse was then diluted to a
known volume and refrigerated until analysis.

Impingers - The contents of the first three impingers and connecting glassware
(including rinses of these sample train components with deionized water) were
collected in approved sample containers. These samples were then diluted to known
volumes and refrigerated until analysis.

All samples were analyzed in the field for ammonium ion by ion selective electrode,
per the request of AES and Babcock Power Environmental Inc. (ISE is not specified in
EPA CTM 027). The ISE analyses were performed in accordance with Standard
Method 4500-NH3 D, using a Thermo Scientific Orion Model 95-12 ammonia gas-
sensing ion specific electrode coupled with an Oakton model pH 2100 pH/ion meter.

In addition, all samples collected on May 31-June 1 were analyzed for ammonium ion
by ion chromatography per CTM 027.

For both the ISE and the IC analyses, the concentration of ammonia in the flue gas
was calculated based on the mass of ammonium ion collected (sum of masses
determined in the probe, heated line, and impingers) and the volume of flue gas
sampled during the test.
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Clean Air Engineering

Clean Air Engineering performed ammonia sampling using a modified version of U.S.
EPA Conditional Test Method 027. Ammonia concentrations in the collected samples
were determined by ion selective electrode in the field and by ion chromatography in
the laboratory. A complete description of the methodology is provided in the CAE
report that is included as Appendix A to this report.

Coal Sample Analyses
Coal samples were analyzed using the following methods:

ASTM D 2013 Preparing Coal Samples for Analysis. This standard practice covers
the reduction and division of gross or divided samples up to and including the
individual portions used for laboratory analysis.

ASTM D 3302 Standard Test Method for Total Moisture in Coal.
All of the moisture in and on a sample of coal is determined based on the loss of
weight in a coal sample in an air atmosphere under rigidly controlled conditions of
temperature, time, and air flow.

ASTM D 5142 Proximate Analysis of the Analysis Sample of Coal and Coke by
Instrumental Procedures.  Moisture, volatile matter and ash are determined
sequentially in a single instrumental procedure by establishing the loss in mass of the
analysis specimen when heated under rigidly controlled conditions of temperature,
time, atmosphere, and specimen mass.

ASTM D 5373 Instrumental Determination of Carbon, Hydrogen, and Nitrogen in
Laboratory Samples of Coal and Coke. Carbon, Hydrogen, and Nitrogen are
determined concurrently in a single instrumental procedure. The conversion of the
subject materials in each sample occurs during combustion of the sample at an
elevated temperature in an atmosphere of purified oxygen.

ASTM D 4239 Sulfur in the Analysis Sample of Coal and Coke Using High-
Temperature Combustion and Infrared Absorption. The test specimen is heated in a
tube furnace in a stream of oxygen to oxidize the sulfur to sulfur dioxide. The gas
stream containing the sulfur dioxide is passed through a cell where it is measured at a
precise wavelength by an infrared absorption detector.

ASTM D 5865 Gross Calorific Value of Coal and Coke. A weighed sample of coal is
burned under controlled conditions in an oxygen bomb calorimeter. The higher heating
value is calculated from the temperature rise of the water in the calorimeter vessel and
the effective heat capacity of the system. Corrections are made for the heat released
by the ignition of the fuse and the thermochemical reactions forming nitric and sulfuric
acids.
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ASTM D 6721 Determination of Chlorine by Oxidative Hydrolysis Microcoulometry. A
weighed sample is combusted with tungsten accelerator in a humidified oxygen gas
flow, at 900 °C. Halogens are oxidized and converted to hydrogenated halides, which
are flushed into a titration cell where they accumulate. Chlorine is converted to
hydrochloric acid. Once the chloride is captured in the electrolyte of the titration cell, it
can be quantitatively determined by microcoulometry.

ASTM D 6349 Determination of Major and Minor Elements in Coal, Coke, and Solid
Residues from Combustion of Coal and Coke by Inductively Coupled Plasma-Atomic
Emission Spectrometry. The sample to be analyzed is ashed under standard
conditions and ignited to a constant weight. The ash is digested in a mixture of
hydrofluoric, nitric, and hydrochloric acids. The solution is then analyzed by ICP-AES,
in which characteristic line emission spectra are produced by a radio-frequency
inductively coupled plasma. The intensity of these emissions is proportional to the
concentration of analyte in the sample.

QUALITY ASSURANCE AND QUALITY CONTROL

Test Equipment

The CONSOL field sampling team uses standard EPA-type sampling equipment.
Most of the equipment was obtained from Thermo-Andersen (formerly known as
Andersen Instruments, Graseby-Nutech, and Nutech) and conforms to all applicable
test codes. All sampling trains were leak checked prior to each test and again at the
end of each test.

A Teledyne Max V portable gas analyzer was used for determining flue gas
composition at the sample train discharge. The meter operator uses the readings to
assess the operation of the sampling train and the unit operation. Past experience has
indicated that the accuracy of the oxygen determination by this analyzer is equal to or
better than that of a manual Orsat analyzer.

The test equipment used by Clean Air Engineering is described in the CAE report that
is included as Appendix A to this report.

Oxides of Nitrogen Measurements

Quiality assurance / quality control information for the NO, measurements is provided
in the Clean Air Engineering report that is included as Appendix A to this report.
Carbon Monoxide Measurements

Quiality assurance / quality control information for the CO measurements is provided in
the Clean Air Engineering report that is included as Appendix A to this report.
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Ammonia Measurements
CONSOL R&D

For the ISE analyses, at the beginning of each analytical day, fresh calibration
standards with concentrations of 0.1, 1.0, 10, and 100 mg/L NH3-N were prepared.
These were used to develop a standard semilogarithmic curve relating concentrations
of NH3-N to the ion meter’s millivolt readings. Blank samples of the deionized water
and 0.1 N H,SO, reagents used for sample recovery were run to confirm that they
were not contaminated.

For the ion chromatography analyses, although not required by method, samples were
run in duplicate. The average result for each sample was reported. In all cases, the
duplicate results had a relative percent difference of <10%. An independent quality
control standard with a concentration of approximately the midpoint of the calibration
curve range was run immediately after calibration and after every 10 samples. In all
cases, recovery of the quality control standard was between 90% and 110%. One
sample per batch was spiked at 2 mg/L NH3-N to assess any possible matrix issues;
none were discovered. Blank samples of the deionized water and 0.1 N H,SO,
reagents used for sample recovery were also run to confirm that they were not
contaminated.

In addition to the standard QA/QC procedures specified in CTM 027, blank samples
were obtained after one of the tests on June 1 and after one of the tests on June 20 by
performing a second rinsing of the probe and line that were used for sampling at the
air heater inlet. This was done to ensure that: (1) the initial rinses succeeded in
recovering all of the ammonia collected in the probe and line, and (2) there was no
residual ammonia from the test that could affect the results of a subsequent test. The
blank rinses from June 1 were analyzed by ISE and IC, and the blank rinses from June
20 were analyzed by ISE. The ammonium concentrations in the probe rinse blanks
were less than or equal to the ammonium concentrations in the deionized water
blanks, and the amount of ammonium recovered in the line rinse blanks was <3% of
the amount recovered in the original line rinses. Moreover, during the May 31-June 1
testing period, the impingers from a blank CTM 027 train were recovered in the field
and analyzed for ammonium; ammonium concentrations in all three field blank
impingers were less than the IC limit of detection (0.1 mg/L NH3-N).

Clean Air Engineering

Quality assurance / quality control information for the NH3; measurements made by
Clean Air Engineering is provided in the CAE report that is included as Appendix A to
this report.
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Figure 2. Economizer outlet sampling ports
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Figure 3. Air heater inlet sampling location

20



APPENDIX A
Clean Air Engineering Report (NOx, CO, and NHz Sampling)



CleanAir

CleanAir Engineering
1601 Parkway View Drive
Pitts h, PA 15205-1409
800-632-1619

WL ('l‘C&'HdH com

CONSOL Energy, Inc.
1800 Washington Road
Pittsburgh, Pennsylvania 15241

REPORT ON POLLUTANT EMISSION CHARACTERIZATION

Performed for:
CONSOL ENERGY, INC.
AIR HEATER INLET AND

UNIT 4 SCR INLET & OUTLET
AES GREENIDGE STATION
DRESDEN, NEW YORK

Client Reference No: 4700146642
CleanAir Project No: 10247
Revision 0: September 7, 2007
Revision 1: November 16, 2007

To the best of our knowledge, the data presented in this report are accurate, complete,

error free, legible and representative of the actual emissions during the test program.

Submitted by,

Dick Dreska

Project Manager
ddreska@cleanair.com
(800) 632-1619 ext. 246

RPTv4_6_3.dot
10247-Repori_R1.doc
11162007 120000 10247

Reviewed by,

Robert T. Doran

Eastern Engineering Group Leader
rdoran(@cleanair.com

(800) 632-1619 ext. 229



CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

REVISION HISTORY

REPORT ON POLLUTANT EMISSION CHARACTERIZATION

Revision History

Revision No: Date Pages Comments
R1 11/16/07 Revision 1 version of original RO
document.
RO 09/07/07 All Final version of original document.

Revision 1




CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
1 PROJECT OVERVIEW ...uoiirtirarsersssesaneasamessssaesssssssassensessanssssssatsssnsssssssssssssssnsssstsstasssaans 11
Table 1-1: Schedule of ACHVItIES ......coiiviriiiir i 1-1
Table 1-2: Summary of Test ReSUILS.........cocviiiiiiiii 1-2
DISCUSSION OF TEST PROGRAM ....oorieiiieit ettt 1-2
2 RESULTS ccoeeccceessserssnsrssnsesssmsessssssssssssansssssnss sassessssns sasnnssntsssantsannssanssbssassssnassnei srnnnssansnssn 2-1
Table 2-1: Unit 4 Air Heater Inlet — NHz Resulfs ... 2-1
Table 2-2: Unit 4 SCR Inlet — As Found MASS Results...........ccoiie 2-2
Table 2-3: Unit 4 SCR Outlet — As Found MASS ResUltS...........ccocvviininiiiiinnes 2-3
Table 2-4: Unit 4 SCR Inlet — Final Tuning MASS Results ..., 2-4
Table 2-5: Unit 4 SCR Outlet — Final Tuning MASS Results.........cccooviviiiiinicnin 2-5
Table 2-6: Unit 4 SCR Inlet — Run 1 MASS Results. ... 2-6
Table 2-7: Unit 4 SCR Outlet — Run 1 MASS Results........ccccccooiiiinininncne 2-7
Figure 2-1: Unit 4 SCR Inlet & Outlet — Run 1 Nitrogen OXides. ... 2-8
Figure 2-2: Unit 4 SCR Inlet & Outlet — Run 1 Carbon Monoxide ... 2-9
Figure 2-3: Unit 4 SCR — Run 1 Nitrogen Oxides Removal Efficiency....................... 2-10
Table 2-8: Unit 4 SCR Inlet — Run 2 MASS Results.......cccooviiiiiiiiiiiiie, 2-11
Table 2-9: Unit 4 SCR Outlet — Run 2 MASS Results........cccoociiiiini 2-12
Figure 2-4: Unit 4 SCR Inlet & Outlet — Run 2 Nitrogen OXides.............ccooceiiiinn 2-13
Figure 2-5: Unit 4 SCR Inlet & Outlet — Run 2 Carbon Monoxide ... 2-14
Figure 2-6: Unit 4 SCR — Run 2 Nitrogen Oxides Removal Efficiency...................... 2-15
Table 2-10: Unit 4 SCR Inlet — Run 3 MASS Results............c.ccii 2-16
Table 2-11: Unit 4 SCR Qutlet — Run 3 MASS Results.............ccoiiiinniin 2-17
Figure 2-7: Unit 4 SCR Inlet & Outlet — Run 3 Nitrogen OXides...........ccocvioninnn 2-18
Figure 2-8: Unit 4 SCR Inlet & Outlet — Run 3 Carbon Monoxide ...............c.ccccooeen 2-19
Figure 2-9: Unit 4 SCR — Run 3 Nitrogen Oxides Removal Efficiency..................... 2-20
3 DESCRIPTION OF INSTALLATION ...ccii i stnssisscssscsane s ssns s snsas s s rs snamssssans s nn s 31
PROCESS DESCRIPTION i s svmresscvmemsssmesmsmmss s i et sanssoss s sersasbessas ssess 3-1
Figure 3-1: Process SChematiC ... 3-1
DESCRIPTION OF SAMPLING LOCATIONS. ...ccciiiiiiieiiicie e 3-2
Table 3-1: Sampling POINES s mmsmmamamsmmim s i ssosime s sso 3-2
Figure 3-2: Unit 4 Air Heater Inlet Sampling Point Determination (EPA Method 1) ..... 3-3
Figure 3-3: Unit 4 SCR Inlet — Sampling Point Determination (EPA Method 1)........... 3-4
Figure 3-4: Unit 4 SCR Outlet — Sampling Point Determination (EPA Method 1)......... 3-5
4 METHODOLOGY .eocouieeereerrensraneressssssasesansesmessasassmessessssasssssssssssssssassntinsssssmessnesasnsssssssnans 4-1
Table 4-1: Summary of Sampling Procedures ..., 4-1
L 1 =] =1 N | ) USSP PP PP 5-1
TEST METHOD SPECIFICATIONS ..ot A
SAMPBLE CALCULATHONS . ccsiomsrisse om vomsmummmnieius s s smba iy s sssnmsnsny axoiss st acsssns 1 B
o I o nRr— C
CIASEICE TIATTI. e o s memm e e A A B o 3 D NS D
FIELI DATAL . .coorensusersassnnssnncsnmnssmennmsmnsntrsssmssssts gosessmssn s osssesi s 7 501500 deanaaaneassonst ainivns E
FIELD DATA PRINTOUTS ..o itee ettt eaba s sms s e F
LABORATORY DATA . .ot ietieeie e e ettt e b e e et G

Revision 1



CONSOL ENERGY, INC.
DRESDEN, NEW YORK

"CONTENTS

B APPENDIK....ocamammmmmnismanasas s s s v s 5-1
TEST METHOB SPECIFICATIONS woo v e ams i b shessasseasssssamnss A
BANMPLE CALCULATIONS oimiminiimmiunmm s s srsssenonsasnsss o mmes sramssssssssmtsmsporss B
PARAMETERS .cciviiiiiuiuntemussmssasssasmsosnsnssmssammmssmemssessensanensassnsrasnarsssss sexsosms ot somensasssssssssanisen C
QAJQC DATA ..ottt ettt et D
FIELD DATA ..ottt E
FIELD DATA PRINTOUTS ccmummuassmsmisssmmsmssssssim s fs i s i inms F
LABDRATORY DT A wvewasroommmmmss s s s i s i iisisinsii sty semrmmemse st G

Revision 1

CleanAir

Client Reference No: 4700146642
CleanAir Project No: 10247

iv



CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

'PROJECT OVERVIEW 11

CONSOL Energy, Inc. (CONSOL) contracted Clean Air Engineering (CleanAir) to
perform emissions measurements at the AES Greenidge Station located in Dresden,
New York in order to characterize pollutant concentration profiles following the
installation of a mesh grid to remove popcorn ash buildup in the process.

All testing was performed in accordance with regulations set forth by the United States
Environmental Protection Agency (USEPA).

The test parameters included the following pollutants:
* ammonia (NHj;)
* nitrogen oxide (NOy)
» carbon monoxide (CO)
» flue gas composition (e.g., Oz, CO,)

The testing took place at the Unit 4 Air Heater Inlet and the Unit 4 Selective Catalytic
Reduction (SCR) system (Inlet and Outlet) on May 30 through June 1, 2007.
Coordinating the field testing were:

J. Locke — CONSOL Energy
D. Dreska — Clean Air Engineering

Table 1-1 outlines the schedule adhered to during the test program. Table 1-2
summarizes the results of the test program. A more detailed presentation of the test
conditions and results of analysis are shown in the Tables and Figures on pages 2-1
through 2-20.

Table 1-1:

Schedule of Activities
Run Start End
Number Location Method Analyte Date Time Time
1 Unit 4 Air Heater Inlet CTM-027 Ammonia 05/31/07 18:04 19:14
2 Unit 4 Air Heater Inlet CTM-027 Ammonia 06/01/07 10:20 11:07
3 Unit 4 Air Heater Inlet CTM-027 Ammonia 06/01/07 12:05 12:52
As Found SCR Inlet/Qutlet MASS 0,, CO,, NOg, CO  05/30/07 11:12 11:35
Final Tuning SCR Inlet/Outlet MASS 0,, CO,3, NOg, CO  05/31/07 17:36 17:59
1 SCR Inlet/Outlet MASS Q,, CO;, NOg, CO  05/31/07 18:00 19:11
2 SCR Inlet/Qutlet MASS 0,, CO,, NOg, CO  06/01/07 10:24 11:11
3 SCR Inlet/Outlet MASS 0,, CO,, NOg, CO  06/01/07 12:00 12:47
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CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
'PROJECT OVERVIEW : 1-2
Table 1-2:
Summary of Test Results
Source Sampling Average
Constituent Method Emission'

Unit 4 Air Heater Inlet

NH3 (ppm @3% O,) CTM-027 1.92
Unit 4 SCR Inlet
NO, (ppmdv @3% O.,) EPA M7E 98.7
CO (ppmdv @3% O,) EPA M10 122.3
0, (% dv) EPA M3A 4.4
CO, (% dv) EPA M3A 15.3
Unit 4 SCR Outlet
NO, (ppmdv @3% O,) EPA M7E 60.5
NO, Removal Efficiency (%) EPA M7E 41.4
CO (ppmdv @3% O,) EPA M10 140.5
O, (% dv) EPA M3A 47
CO; (% dv) EPA M3A 14.6

' CEMs average emissions are calculated using data collected during the three ammonia runs.

DISCUSSION OF TEST PROGRAM

Unit 4 Air Heater Inlet — NH; Concentration Testing

Testing for ammonia concentration at the air heater inlet was performed using
Conditional Test Method 027 (CTM-027) procedures. Sampling was performed in the
available sample ports following the SCR Outlet location.

The allowable clearance outside the test ports prevented the test crew from using the
heated probes initially planned for the project. Therefore, the sampling point was
approximately 1 foot into the gas stream and the glass liner support was modified
unheated pipe.

CleanAir performed on-site ammonia analysis using an ion specific electrode (ISE) to
evaluate the data obtained. The samples were also analyzed later by ion
chromatography (IC) performed offsite at the Clean Air Engineering laboratory located
in Palatine, Illinois. A comparison of the results in shown on Table 2-1 page 2-1.
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CONSOL ENERGY, INC. : Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

'PROJECT OVERVIEW 1-3
DISCUSSION OF TEST PROGRAM (CONTINUED)

Unit 4 Air Heater Inlet — NH3; Concentration Testing (Continued)

There was a large discrepancy between the results of the two analytical methods. The
IC results were on average 4 times lower than the on-site ISE results. Several other
QA/QC items were noted between the two analytical methods.

1. The samples were slightly outside the hold time stated in CTM-027 for the IC
analysis by 5-6 days.

2. The samples were not kept at 4°C per CTM-027. There is some speculation that
this is not a factor so long as the acidity of the sample is maintained.

3. The ISE is temperature sensitive. It is not clear if the ISE equipment performed
an automatic temperature correction. A 1°C difference in temperature will give
a rise to about 2% measurement error according to electrode manufacturer’s
instructions. ISE analysis notes show sample temperatures ranging from 69-
84°F. This would be an error range of 17%.

4, The ISE ammonia standard (1,000ppm+/-5ppm) for developing the ISE
calibration curve was expired by a few months but otherwise new/unopened.

5. The ISE curve was developed for 0-100mg/L. The IC curve was 0-10mg/L

6. The IC QA/QC steps were much more rigorous then that used for the ISE (see
Appendix G for copies of both the IC and ISE raw data).

In both cases nearly all (>90%) of the ammonia was found to be in the probe rinse
portion of the sample instead of the first impinger catch. This is probably due to the
unheated probe extension. Also, both techniques show the results from each individual
run trended the same direction with each successive test run having a higher ammonia
concentration than the previous.

Unit 4 SCR Inlet/Outlet — NOx and CO
Runs were performed at the Unit 4 SCR Inlet and SCR Outlet locations using USEPA
Methods 7E and 10 procedures modified to include the use of CleanAir’s Multi-Point,

Automated Sampling System (MASS®) to obtain a concentration profile of the NOy and
CO.

In order to assess local NOy reductions, CleanAir has developed a proprietary flue gas
profiling system called the MASS® system. The MASS® system allows duct emission
profiles to be characterized in a matter of minutes, as opposed much longer sampling
times for traditional duct emission traverses using “manual” traversing techniques.
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

PROJECT OVERVIEW " 1-4
DISCUSSION OF TEST PROGRAM (CONTINUED)

Unit 4 SCR Inlet/Outlet — NOx and CO (Continued)

CleanAir’'s MASS® system uses a series of automated 8-point sample modules with
integrated programmable logic controllers (PLC’s) to sequentially and rapidly cycle
through a multi-point sample grid.

The MASS® system’s lightweight modular approach facilitates a fast and easy setup.
The system is designed for reliable and consistent operation with features such as
pre-purged sample points, automated sequencing, and moisture and particulate removal.
The system allows for rapid and efficient sampling of large test grids. The 8-point
sample selection modules may be configured in various ways to accommodate a variety
of sample time requirements for as many points as needed. For this test program a
single set of instruments per location was used which provided one-minute cycle times
per sampling point.

Sampling was performed at the existing grid probes located in four (4) ports at each
Jocation. There are currently 24 sampling points available at each of the test locations.
CleanAir performed a complete grid profile measurement over a 24-minute period.

Prior to beginning sampling, NOy measurements were conducted at each test location at
a stationary point to verify steady state test conditions. Once satisfactory conditions
existed sampling was performed. NOy grid measurements where taken while the plant
was tuning the boiler and SCR.

During Runs 2 and 3 some individual sampling points in the MASS® grid develop leaks
that later become apparent upon data analysis especially in comparison to Run 1. These
points have been left out of the averages, grids and plots of the Section 2 results.

Full results using CleanAir’s MASS® system are found in Appendix C, Parameters.
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CONSOL ENERGY, INC.
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RESULTS

Client Reference No: 4700146642

Table 2-1:
Unit 4 Air Heater Inlet — NH; Results
Run No. 1 2 3 Average
Date (2007) May 31 Jun 1 Jun 1
Start Time (approx.) 18:04 10:20 12:05
Stop Time (approx.) 19:14 11:07 12:52
Gas Conditions
0, Oxygen (dry velume %) 4.4 5.1 6.4 5.3
CQO; Carbon dioxide (dry volume %) 16.5 13.4 12.4 14.1
Ammonia (NH;) Results - Total Combined Results (IC)
Ces  Ammonia Concentration (ppmdv) 1.28 1.74 1.93 1.65
C.yy Ammonia Concentration @3% O, (ppmdv) 1.39 1.98 2.39 1.92
C.412 Ammonia Concentration @12% CO; (ppmdv) 0.934 1.56 1.87 1.45
Ammonia (NH;) Results - Total Combined Results (ISE)
C:¢  Ammonia Concentration (ppmdv) 572 7.16 8.87 7.28
Cyz Ammonia Concentration @3% O, (ppmdv) 6.20 8.1 10.9 8.42
C.g41z Ammonia Concentration @12% CO; (ppmdv) 4,16 6.41 8.58 6.38
111507 203612
OHP@_N
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CONSOL ENERGY, INC.
DRESDEN, NEW YORK

RESUL

l

Table 2-2:
Unit 4 SCR Inlet -~ As Found MASS Results

Client Reference No: 4700146642

SCRInlet
NOx {ppmdv @ 3% 02)
L 2 3 s Average
[ 1218 | 1030 | 1015 93.7 105.0
5 83.0 66.9 75.7 68.5 73.5
4 | s3s8 84.1 98.0 85.5 90.3
‘3 | 1130 99.7 1180 | 1052 | 109.0
2 98.4 98.4 95.3 84.6 94.2
1| 1037 84.0 78.3 70.7 84.2
Average  102.3 89.4 94.5 84.7 92.7
—— North
SCR Inlet
02 (%dv)
4 el o 4 . Average
6 85 6.6 6.3 6.5 7.0
B 39 3.7 3.9 38 38
4 2 38 3.4 3.6 35 16
32| a4 2.8 2.6 ai 3.0
2= 6.6 241 2.1 3.2 3.5
g 1.9 3.5 2.7 44 34
Average 4.7 3.7 3.5 4.1 4.0
——+ North

Average

N we e

Average

SCR Inlet

CO2 (%dv)
12.5 14.4 14.7 14.5 14.0
16.9 17.2 16.9 17.1 17.0
174 17.7 17.3 17.5 17.4
17.7 18.1 18.6 17.8 18.1
14.7 18.9 19.1 17.8 17.6
19.1 17.4 18.1 16.2 17.7
16.3 17.3 17.5 16.8 17.0

— North
SCR Inlet
CO (ppmdv @ 3% 02
1 B - . Average
64.6 24.7 58.4 728 55.1
735 99.8 112.6 1426 1074
118.1 85.3 84.0 65.0 80.6
49.5 254 26.2 30.8 33.0
418.3 603.1 340.5 2815 410.8
302.1 490.8 4104 377.4 395.2
171.0 223.2 172.0 161.7 182.0
w—————p  Norih
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CONSOL ENERGY, INC. Client Reference No: 4700146642

DRESDEN, NEW YORK CleanAir Project No: 10247
RESULTS 2-3
Table 2-3:
Unit 4 SCR Outlet —~ As Found MASS Results
SCR Outlet SCR Outlet
15—:' Average Average
764 | 192 14 83 26.3 6 | 1683 | 5045 | 719 | s462 | 4952
97.6 80.9 99.0 2.7 70.0 8 184.7 3152 760.6 353.7 403.6
81.4 102.0 105.4 60.5 87.3 4 | 2187 53.9 30.6 24.9 81.6
6.1 89.2 83.2 19.9 724 £33 a0 26.6 327 44.1 34.4
82.6 11.4 2.5 1.4 24.5 : 2 : 68.2 87.3 147.2 236.0 1347
: | 885 48.2 3.2 32.1 43.0 e 170.6 98.6 104.9 280.1 163.5
Average 87.0 58.5 49.1 20.8 53.9 Average 140.4 186.0 291.3 2471.5 218.8
——+&  North ——  North
SCR Outlet SCR Outlet
- 02 (%d : i
1 Average : Average
54 3.6 3.0 39 4.0 37.5 81.3 98.6 914 77.2
441 3.9 2.8 24 33 -17.6 -20.8 -30.8 96.0 6.7
43 4.0 3.2 28 3.6 13.2 -21.3 75 29.2 3.4
38 4.7 5.2 35 43 15.0 10.6 29.4 81.1 34.0
5.1 4.7 3.5 34 4.2 16.1 88.4 97.4 98.3 75.1
6.6 6.3 4.5 5.3 5.7 14.7 42.7 95.0 54.6 52.0
Average 4.9 4.5 3.7 3.6 4.2 Average 131 301 47.2 751 41.4
———+  Norh ———  North
SCR Outlet
CO2 (%dv)
A 3 jﬁ Average
13.2 14.6 15.2 14.5 14.4
14.2 14.4 15.5 15.9 15.0
14.4 14.4 15.2 5.6 14.9
14.7 13.9 13.5 14.9 14.3
13.6 13.7 14.9 15.1 14.3
: 12.3 12.4 14.0 13.4 13.0
Average 13.7 139 14.7 14.9 14.3
————— North
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CONSOL ENERGY, INC. Client Reference No: 4700146642

DRESDEN, NEW YORK CleanAir Project No: 10247
RESUL 2-4
Table 2-4:
Unit 4 SCR Inlet — Final Tuning MASS Results
SCR Inlet SCR Inlet

NOX (ppmdlv @ 3% 02)

€02 (%dv)
3 4 Average T

1 - ; : =3 Average
113.1 106.2 102.2 101.8 105.8 5 -_ 14.6 15.8 17.7 15.7 16.0
87.5 88.7 84.6 75.1 84,0 ; 5-: 15.2 18.1 18.6 18.2 17.5
96.6 105.9 120.7 91.3 103.6 s 4 -_ : 16.3 16.3 16.5 18.1 16.8
128.1 102.5 125.7 111.7 117.0 3 = 16.0 17.2 18.2 18.4 17.5
105.5 110.4 108.2 82.1 101.5 5 .2' 17.0 18.7 18.9 19.1 18.4
; 1301 | 1047 | 1110 | 1086 | 1136 1| o | oaza | are | iea | 470
Average 110.1 103.1 108.7 95.1 104.3 Average 16.0 17.2 18.0 17.6 17.2
—  Norlh — > North
SCR Inlet SCR Inlet
_— (edv) mdv @ 3% 02) ;
1 : 4 - : Average SrES = _:-3:- 4 Average
6 6.4 58 4.1 55 5.5 694.6 129.6 200.9 207.2 308.1
= 5 : 5.6 3.8 3.5 3.2 4,0 195.3 266.3 325.2 37914 2915
4 4.7 5.2 5.2 33 4.6 333.8 105.2 896.0 7.4 153.0
3 5.1 4.3 3.6 3.0 4.0 120.8 94.5 91.1 60.3 91.6
2 4.3 3.2 29 2.3 3.2 134.0 138.8 136.8 367.3 194.5
1 4.4 4.8 3.9 5.0 4.5 321.2 172.7 291.0 413.3 299.5
Average 51 4.5 3.9 3.7 4.3 Average  300.0 151.3 190.2 250.7 223.0
——— North ——3 North
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
RESULTS : 2-5
Table 2-5:
Unit 4 SCR Outlet — Final Tuning MASS Resulis
SCR Outlet SCR QOutlet

CO (ppmdv @ 3% 02)
Average e TS

NOx (ppmdv @ 3% 02}

88.5 40.1 2.8 4.1 33.9 701.9 234.9 504.4 482.4 480.9

65.7 4.5 0.6 1.0 18.0 166.0 155.5 264.9 220.1 201.6

727 85.1 76.4 41 59.6 200.8 68.8 34.9 53.2 89.5

83.4 105.6 110.3 57.9 89.3 73.8 348 29.6 46.0 46.0

158.8 73.2 102.6 24 84.3 92.4 61.4 71.5 165.0 97.6

= 68.0 8.2 1.0 2.6 19.9 - 274.9 277.3 341.8 381.9 319.0
Average 89.5 52.8 49.0 12.0 50.8 Average 251.6 138.8 2079 224.8 205.8

—— Norlh —— North
SCR Outlet SCR Outlet
02 (%dv)

ncy % (@ 3%

Average
8.1 3.6 6.4 7.4 6.4 217 62.2 97.2 96.0 69.3
4.8 3.4 3.9 4.4 4.1 24.9 94.9 99.3 98.7 79.4
4.3 3.4 4.4 3.8 4.0 24.7 19.7 36.7 95.5 44,2
4.1 3.3 3.7 3.7 37 34.9 -2.9 12.2 48.2 231
9.0 341 3.1 2.9 4.5 -50.6 33.7 5.2 97.1 213
: 3.2 4.1 5.4 7.7 5.1 47.8 92.2 894 97.6 84.2
Average 56 3.5 45 5.0 4.6 Average 17.2 50.0 58.3 88.9 53.6
—— North —— & North
SCR Outlet
CO2 (%dv)
1 4 Average
9.4 15.5 15.0 14.8 13.7
15.0 15.3 22.0 20.5 18.2
19.0 14.8 19.4 20.2 18.4
19.3 15.1 213 21.1 19.2
15.9 18.9 22.4 223 18.9
1 |_195 20.5 245 18.7 20.8
Average 16.4 16.7 20.8 19.6 18.4
T Norh
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
Table 2-6:
Unit 4 SCR Inlet — Run 1 MASS Results
SCRInlet SCR Inlet
NOx [ppmdv @ 3% 02) ) . co2 {%dv) o
g 3 4 | Average _ “ 4 Average
112.7 1174 110.2 106.7 111.7 : 5 14.4 16.0 17.8 16.3 16.1
94.6 97.6 90.9 79.3 90.6 5= 16.5 18.2 18.2 18.4 17.8
98.6 109.5 128.2 93.5 107.7 V 4. 16.9 16.8 16.5 18.3 174
117.2 102.8 129.8 108.6 114.6 3 : 16.4 17.9 18.4 18.8 17.9
96.5 106.3 104.0 87.7 98.7 18.4 17.9 17.0 17.0 17.5
1343 | 1058 | 1198 | 1142 | 1185 = =t IR 15.3 15.6 14.6 15.2
Average 109.0 106.5 114.0 98.3 107.0 Average 16,3 17.0 17.2 17.2 16.9
——+ Norlh ———  North
SCR Inlet SCR Inlet
02 (%dv) CO (ppmdv @ 3% 02)

Average ) % 4 — Average
7.0 6.0 4.0 5.2 5.5 -6 128.9 86.6 200.1 296.0 177.9
5.2 39 3.6 33 4.0 =5 3456 162.9 246.8 341.4 274.2
4.6 5.4 5.6 3.3 47 4 2264 94.6 102.0 774 125.0
5.2 4.3 3.6 29 4.0 3 98.4 105.3 85.0 62.1 87.7
4.3 3.1 2.8 25 3d 2 167.6 225.2 191.9 228.5 200.8
4.4 4.9 4.2 5.2 47 =1 206.2 153.8 193.1 194.4 186.9
Average 5.1 4.6 4.0 37 4.3 Average  193.8 138.1 169.8 198.9 175.4
———  North ——+  Norlh
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2.7
Table 2-7:
Unit 4 SCR Outlet — Run 1 MASS Results

SCR Outlet SCR Outlet
NOx {ppmdv @ 3% 02) ) CO (ppmdv @ 3% 0O2)
i : g Ny 4 . Average : 2R '37:'-
o | 11s2 | e 4.6 403 553 1912 | 1644 | 4052 | 4768 | 3004
SE8w| 865 11.0 1.0 1.4 24.7 2290 | 1225 | 1794 | 2706 | 2004
4 89.1 92.7 85.5 165 71.0 155.1 474 35.6 476 71.4
3 : 80.2 1126 | 1109 58.6 93.1 61.2 345 30.7 40.6 418
2 141.3 72.6 99.9 2.4 79.1 22.7 87.1 83.3 1285 97.9
R 64.8 134 1.3 2.5 20.5 218.8 | 260.7 1816 | 1878 212.3
Average 97.4 60.9 50.5 20.3 57.3 Average  158.0 119.4 152.7 192.0 155.5
———  North —  North
SCR Outlet SCR Outlet
02 (%dv) ) _ NOx Removal Efficiency % (@ 3%02)
1 2 e Average T e
6 9.1 3.9 6.4 6.9 6.6 -0.5 46.1 95.8 623 50.9
: 5 4.1 3.2 4.0 4.2 3.8 9.5 88.7 99.0 98.2 73.8
5| 84 2.9 29 36 3.4 9.5 153 33.7 82.3 35.2
3 | a7 3.5 3.4 3.2 3.4 21.0 97 14.5 46.0 17.9
2 7.4 3.1 2.8 3.1 4.1 -46.5 31.7 39 97.3 21.6
1 124 36 45 7.1 4.4 = I 87.3 98.9 97.8 84.0
Average 5.0 33 41 4.7 4.3 Average 7.4 43.2 57.6 80.7 47.2
— % North — Norlh
SCR Outlet
R €02 (%dv)
, g a4
= IR 139 | 164 | 163 | 147
-5 15.1 18 | 161 184 | 153
'_'jf'. ; 11.6 10.9 15.4 185 141
2 ik 15.4 16.3 18.4 19.3 17.3
2o 12.4 195 19.5 20.1 17.8
JE 15.8 17.1 15.8 15.4 16.0
Average  13.7 14.9 16.9 18.0 15.9

————3%  North
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2-8

Figure 2-1;
Unit 4 SCR Inlet & Outlet — Run 1 Nitrogen Oxides

Run 1 - NOx Inlet (ppmdv @ 3% 02)
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CleanAir

CONSOL ENERGY, INC.
DRESDEN, NEW YORK

RESULTS

Client Reference No: 4700146642
CleanAir Project No: 10247

Figure 2-2:

Unit 4 SCR Inlet & Outlet — Run 1 Carbon Monoxide

Run 1 - CO Inlet (ppmdv @ 3% 02)
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CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2-10

Figure 2-3:
Unit 4 SCR - Run 1 Nitrogen Oxides Removal Efficiency

Run 1 - NOx Removal Efficiency (%)
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
Table 2-8:
Unit 4 SCR Inlet — Run 2 MASS Results
SCRInlet SCR Inlet
NOXx (ppn CO2 (hdv)
=i 4 _ Average : 3 ;
114.8 96.5 96.6 107.2 12.5 14.0
72.8 66.9 68.1 76.4 14.9 15.3
80.7 88.2 87.5 88.7 1441 134
82.2 119 96.9 103.0 15.3 15.5
98.4 73.2 94.5 16.8 164
110.1 971 | 1049 e a8 |l
Average  111.0 93.2 86.6 954 Average 144 14.7 14.9
— —» Norh ———5 North
SCR Inlet SCR Inlet
.0 {ppmdv @ 3% O2)
At - | Average . -:_'“‘li:'.: SR 3.
7.4 7.1 54 6.0 6.5 ' | 1326 | 314 200
5.4 4.4 4.0 34 43 1299 | 1367 774
41 5.4 53 5.1 49 100.7 455 441
5.1 4.1 34 2.7 3.8 71.7 432 28.6
3.4 2.7 2.2 2.4 2.6 130.3 | 206.1 795
: 1 45 46 | | 36 4.2 © | 3006 | 3883 |
Average 5.0 4.7 4.0 38 4.4 Average 145.8 141.8 49.9
——+ North —_—
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CONSOL ENERGY, INC.
DRESDEN, NEW YORK

RESULTS

Table 2-9:
Unit 4 SCR Outlet — Run 2 MASS Results

Client Reference No: 4700146642
CleanAir Project No: 10247

SCR OQutlet
. NOx(ppmdv@3%02)
o sEvalns i aq Average
648 | 12.7 61.1
304§ 35 346
8.4 535
s 55.7 67.7
71.6 2.5 56.8
: 56.9 S 817
Average 93.0 55.8 16.6 57.6
———»  Norh
SCR Outlet
6.7
40 71 3.7 4.9
sy || sa 34
28 | Sabeloesd 3.2 3.0
16 19 24 2.0
o1 ] es 7.3 ] 70
Average 4.5 5.7 3.8 4.6
——  North
SCR Outlet
€02 (%dy)
10.8 12.0 1.7
14.5 14.8 13.7
149 15.3 15.1
15.6 153 15.4
16.7 16.0 16.4
1] 120 11.5 S jamee | 117
Average 141 13.0 14.6 14.0

SCR Qutlet
. COppmdv@3% 02}

_______ . o 5 a2 Average
6 | 1889 | s70 : 1232 | 1230
5 | o114 1164 |- 87.1 98.2
sl a7 |[BEEE 1250 | 814
3 161.7 30.3 96.0
e 78.1 138.7 164.7 127.2
1 | sse [ e195 | | | so08
Average 1564 1754 3806 1433  160.0

——— North
SCR Outlet
'NOx Removal Effici @3%02)
e S = 4 Average

5 = 12.2 872 | 477

E' : 29.0 94.8 60.9

357 03 90.3 45.0

: - 342 425 38.4

b2 | 190 | 273 966 | 476

] o7 483 : 24.5
Average 15.8 44.5 82.3 45.6

————— North
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CONSOL ENERGY, INC.
DRESDEN, NEW YORK

RESULTS

Client Reference No: 4700146642
CleanAir Project No: 10247

Figure 2-4;

Unit 4 SCR Inlet & Outlet — Run 2 Nitrogen Oxides

Run 2 - NOx Inlet (ppmdv @ 3% 02)
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CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642

DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2-14
Figure 2-5:

Unit 4 SCR Inlet & Outlet — Run 2 Carbon Monoxide

Run 2 - CO Inlet (ppmdv @ 3% 02)
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CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2-15

Figure 2-6:
Unit 4 SCR — Run 2 Nitrogen Oxides Removal Efficiency

Run 2- NOx Removal Efficiency (%)
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
'RESULTS 2-16
Table 2-10:
Unit 4 SCR Inlet — Run 3 MASS Results
SCR Inlet SCR Inlet
R mdv@3%02) _____co2(%dv)
e 3 4 Average ) RS S gl Average
i11.8 103.8 112.9 100.2 107.2 j 1.7 12.5 13.6 12.5 12.6
91.0 75.2 778 67.2 7.8 13.3 14.6 14.9 15.0 14.4
94.9 86.5 81.0 88.6 87.7 15.0 14.3 13.8 134 141
122.0 183.3 101.6 99.0 101.5 14.0 153 15.5 156 16.1
121.4 83.0 86.2 711 90.4 15.2 16.1 16.5 15.9 15.9
| 1085 83.8 101.3 95.1 96.7 Lo | 144 14.3 14.5 14.9 145
Average  108.0 85.9 93.5 86.9 93.6 Average 13.9 14.5 14.8 14.5 14.4
————— North ————— North
SCR Inlet SCR Inlet
02(%dv) (ppmdv @ R
3 © Average : e 3. 4 Average
7.6 6.9 5.5 6.1 6.5 87.2 45.7 514 36.6 55.2
57 4.6 4.0 3.6 4.4 67.2 63.8 30.7 60.4 55.5
4.1 5.2 53 5.5 5.0 87.1 40.3 45.5 711 61.0
5.1 41 3.3 2.8 3.8 60.8 454 47.7 274 45.3
3.4 27 2.3 2.4 27 136.4 166.2 776 88.7 117.2
£ 43 4.7 4.2 35 4.2 4| 2354 | 3531 92.0 88.9 192.4
Average 5.0 4.7 4.1 4.0 4.4 Average  112.3 119.1 57.5 62.2 87.8
—————p  North ————— North
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
} RESULTS : 2-17
Table 2-11:
Unit 4 SCR Outlet — Run 3 MASS Results
SCR QOutlet SCR Outlet
_ NOx (ppmdv @3%02) .. CO(ppmdv@3% 02} )
e T T ] average N Cog iRl e ] Average
=3 833 |Sia 13.0 48.2 b ~ | 1s8s | 1304
87.9 28 2o a0 379 5 7.4 1079 | 938
4 115.6 1208 | 8.5 81.7 B B 39.8 69.4 46.5
3 896 1333 475 90.1 23 1183 21.6 56.3
2 1012 | 925 2.1 65.3 Limei| 523 1153 | 938
S| 1000 |[EENNEIEEE ] 10ee o] suo , ] sas
Average 100.2 90.6 14.8 68.5 Average 120.8 75.3 94.6 96.9
———p  North ———  North
SCR Outlet SCR Outlet
- e _ NOx Removal Efficiency 9 e
2 s Average o ey 2 = 4 Average
7.0 73 e B T 51.9
6.7 36 6.4 ;Ba 2.8 693 (= | os5 55,9
58 83 3.0 56 4 | a4 | a8 b | o4 | o4
4.1 6.5 27 44 3 | 25 604 [ns | s24 6.2
2.2 6.3 27 37 2 | 167 44 | | 970 33.1
| es |[TEESEERE R 6a | 04 sl ] 4
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

RESULTS 2-18
Figure 2-7:
Unit 4 SCR Inlet & Outlet — Run 3 Nitrogen Oxides

Run 3 - NOx Inlet (ppmdv @ 3% 02)

Run 3 - NOx Outlet (ppmdv @ 3% 02)

200
175
150

125

| 100
75
- 50

25

Revision 1




CleanAir

CONSOL ENERGY, INC. Client Reference No: 4700146642
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RESULTS 2-19
Figure 2-8:

Unit 4 SCR Inlet & Outlet — Run 3 Carbon Monoxide

Run 3 - CO Inlet (ppmdv @ 3% 02)
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RESULTS 2-20

Figure 2-9:
Unit 4 SCR ~ Run 3 Nitrogen Oxides Removal Efficiency

Run 3- NOx Removal Efficiency (%)
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

DESCRIPTION OF INSTALLATION 3-1

PROCESS DESCRIPTION

AES Greenidge Unit 4 is representative of 492 coal-fired electricity generating units in
the United States with capacities of 50-300 MWe. AES Greenidge Unit 4 is a 104-MW
coal-fired unit.

The unit has an integrated multi-pollutant control system installed in order to reduce
emissions in an economically viable way. This new technology utilizes a hybrid
selective non-catalytic reduction / selective catalytic reduction system for NOy
reduction and a circulating fluidized-bed dry scrubber for SO, and mercury reduction.

The testing was performed at the Unit 4 SCR Inlet and Outlet and the Unit 4 Air Heater
Inlet.

A schematic of the process indicating sampling locations is shown in Figure 3-1.
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Water

Urea
Dilution /
Distribution [ ] Urea Tank Stack

Modules
Flue Gas Recycle (Reduced Loads)

[mmmmmmmmm e e e e me m e m e e

—_— 1 Fluidized
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y ' Abe
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1 Clean Flue
SNCR ! Cns
3 1]
Ll 1
i = ! Baghouse
gz 1
1
SCR ' | H,0,
Boiler b R ~ Dry Residue ,  To
' Disposal
A
Quick i
Lime APH| | L
silo : [ [Aclivated
* Carbon
Alr Bin
Hydrated|
Lime
Hydrator 1 sio

Source: Quarterly Progress Report, May 19 — June 30, 2006, U.S. DOE Cooperative Agreement No.
DE-FC26-06NT41426, D.P Connell, CONSOL Energy, Inc.

Figure 3-1: Process Schematic

Revision 1



e | =
e TR
CleanAli

CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

(DESCRIPTION OF INSTALLATION 3.2

DESCRIPTION OF SAMPLING LOCATIONS
Sampling point locations were determined according to EPA Method 1.

Table 3-1 outlines the sampling point configurations. Figures 3-2 through 3-4 illustrate
the sampling points and orientation of sampling ports for each of the sources tested in
the program.

Table 3-1:
Sampling Points
Run Points Minutes Total

Location Constituent Method No. Ports _per Port'  per Point _Minutes Figure
Unit 4 Air Heater Inlet

NH3 CTM-027 1 2 1 30 60 3-2

NH3 CTM-027 2,3 2 1 20 40 3-2
Unit 4 SCR Inlet and Outlet

NOyx, CO, 05, CO», 3A,7E, 10 1-3 4 6 1 24 3-3

NOy, CO, 05, CO> 3A,7E,10 1-3 4 6 1 24 34

" NH; testing was performed at a single point for both the East and West ducts. Due to the length of the
sampling probes, testing was conducted slightly closer to the actual ports, rather than the center of the
ducts.
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'DESCRIPTION OF INSTALLATION 3.3
DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)

North

Gas Flow
into Page

Port 1 Port 2
West East

Figure 3-2: Unit 4 Air Heater Inlet Sampling Point Determination (EPA Method 1)
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‘DESCRIPTION OF INSTALLATION 3-4
DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)

North ——>»

468in| + + - +
gr2in| + 4+ 4+ A+
s88in)] + 4+ + A+
192inf + + + +
8] + + -+ o+

24 in. - + -+ +

Traverse Point Port to Point Distance (in.)
24
108
192
288
372
468

OB WN =

Figure 3-3: Unit 4 SCR Inlet — Sampling Point Determination (EPA Method 1)
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DESCRIPTION OF INSTALLATION 3-5
DESCRIPTION OF SAMPLING LOCATIONS (CONTINUED)

North ———=»
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Figure 3-4: Unit 4 SCR Outlet — Sampling Point Determination (EPA Method 1)
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CONSOL ENERGY, INC. Client Reference No: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247

METHODOLOGY

Clean Air Engineering followed procedures as detailed in USEPA Methods 1, 2, 3A, 4,
7E, 10 and CTM-027, as well as the CleanAir Proprictary MASS® Method. The
following table summarizes the methods and their respective sources.

Table 4-1:
Summary of Sampling Procedures

Title 40 CFR Part 60 Appendix A

Method 1 “Sample and Velocity Traverses for Stationary Sources”

Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)”

Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyzer Procedure)”

Method 7E “Determination of Nitrogen Oxides Emissions from Stationary Sources (Instrumental
Analyzer Procedure)”

Method 10 “Determination of Carbon Monoxide Emissions from Stationary Sources”

Conditional Test Methods (CTM)
CTM-027 “Procedure for Collection and Analysis of Ammania in Stationary Sources”

CleanAir Proprietary Methods
MASS® “Multipoint Automated Sampling System for Stationary Grid Gas Analysis”

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR)
and on the World Wide Web at http://www.cleanair.com.

Diagrams of the sampling apparatus and major specifications of the sampling, recovery
and analytical procedures are summarized for each method in Appendix A.

CleanAir followed specific quality assurance and quality control (QA/QC) procedures
as outlined in the individual methods and in USEPA “Quality Assurance Handbook for
Air Pollution Measurement Systems: Volume III Stationary Source-Specific Methods™,
EPA/600/R-94/038C. Additional QA/QC methods as prescribed in CleanAir’s internal
Quality Manual were also followed. Results of all QA/QC activities performed by
CleanAir are summarized in Appendix D.
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APPENDIX 00

TEST METHOD SPECIFICATIONS.
SAMPLE CALCULATIONS ... oot rn i smem s ra e oo oo e s ne s s e

FIELD DATA ...

FIELD DATA PRINTOUTS oo oo e e e s e

Revision ]

D mo 0w > R

51




CONSOL ENERGY, INC. _ Cliert Reference Mo: 4700146642
DRESDERN, NEW YORK CleanAir Project No: 10247

TEST METHOD SPECIFICATIONS A
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CTM-027
Sampling Train Configuration
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Glassware Praparation Procedures
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Analytical Flowchart
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CONSOL ENERGY, INC. Client Reference Number: 4700146642
AES GREENIDGE STATION Clean Air Project Mumber: 10247

wulii- Pmnt Aufomated Sampling S\fstem

The NOy, f‘D (5 and CO, distributions at the SCR Tnlet and Outlet were measured
simulianeously vsing an extractive continuous emission monitoring (CEM) package
contained in a mobile ¢mission faboratory. The system is comprised of three basic
subsystems, including; 1) a flue gas sample acquisition and conditioning system, 2) a
calibration gas system, and 3) the electronic pas analyzers.

In order to assess local NO, and CO rednctions, CleanAir has developed a proprictary
flue gas profiling systern called the Multi-Point Automated Sampling System
(MASS®). The MASS® system allows duct emission profiles to be characterized ina
matter of minutes, as opposed much longer sampling times for traditional duct emissicn
traverses using “matial” {raversing techniques.

CJean Air Eagineering’s MASS® system uses a series of avtomated 8-point sample
modules with integrated programmable Jogic controllers (PLC’s) fo sequentiatly and
rapidly cycle through a multi-point sampls gnd A dispram of the sampling system is
provided in Figure 1.

Figure :
CleanAir's Muiti-Point Automated Sampllng Eyﬁtem

BALAE-Painl Senple Units
AP Capabtilthit

TR el Polnt Sampling Grid

Compuler Confrofled
Sampling Sequence ETnil

Rased on a 24 point grid system (inket and outlet) for the reactor module, three (3) cycles
wore performed to obtain a test duration of 24 minntes. A total of three test runs werc
performed concurrently at both the SCR Inlet and Outlet test grid Jocafions.
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SAMPLE CALGULATIONS -/ i o i iy
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COMSOL Energy - AES Greenidge
Clean Alr Project No: 10247
Lnit 4 Air Heater Inlat

CTM-G27 {Ammonia}
Sampling, Velocity and Moisturs Sample Calcuiations

Sample dafa taken from Rin 1

MNele: The tables prasenfing e results are genersted slactronically from raw data. If may ol he possibie fo exactly duplicate
thesa rosulis using & cafoiiafor. The refererice method data, resulfs, and all calctiations ans camied lo sixfean decimal places
throughout. Tha finaf table is formatted fo an appropriste number of signfficant figuras.

1B 1Mol
1. Voluma of water collacted fwscf} #
¥ o = (004707 ), )
Where:
Vi = total volume of liguld collected In implngers and silica gei(ml) = 104 ml
0.04707 = idmal gas cohverslon factor (i waler vapor/ml or gm} = 004TOF i
Womld = yoltune of wator vapor colleciad at standard eonditions ™) = 331 i
2, Volume of gas metered, standard conditlons (decf
AH
(764X} By +—— X
13.6
Prrnsl‘d' = )
(460 +7,)
Where:
Py = baromafric pressure {in. Ho) = 20.44 I Hg
T = averane dry gas mefer lemperatune {°F} = 102.46 “F
W, = volume of gas sample through the dry gas meter at meler = 3048 def
conditions {dcfy
Y = pas mater correction factor {dimensicnl=ss) = 4.0071
AH - = average pressure dro 8orees mater box oriflos {in. HyO} = 1.50 In. €3
17.64 = standard femperature to pressure ratlo {"RYN. HG) = 1764 "RAn. Hg
138 = conversion factor (In. HaCfin. Hy) = 136 in.H2%n. Ho
45{] = *F tg *R vonversion constant = 480
L — = yolume of gas sampled through the dry gas metsr atstandard = 36.848 dacf
condibiong (dsoh)
e Aot A QARG __ W)
Copyrighi €1 2006 | s Al Fagineering Ino. [rale




CONSOL Enargy - AES Greenidge
Clean Air Project No: 10247
Linit 4 Afr Fleater Iniet

3. Malsture maasured in sample (4 by volume)

Vw;rd
'B'.m = (Pr P,- ]
st + wiid
Yhere: _
Vil = yoluma of gas sampled through the dry gas meter at standard = 36848 dacf
condllons {dsof)
W = yolume of water collected at standard conditlons (scf) = 331 scf
Bim = proporllon of waker measered in the gas siream by volume = 0.0825
= 825 ¥
4. Mitrogen (ples carben monexide] In gas alream (% by velume, dry)
N, + €O =100 — CO, -0,
Where:
Ci; = proportion of carbon dloxlde In ihe gas stream by volume (%) = 16.5 b
0, = proportion of exygen in the gas slream by volume (%) = a4 %
100 = converslon fackor {34) : = 100 s
Myt 0 = proportion of nittegen and CO n lhe gas stream I:u_.r_ volume (%) = 79,10 %
5. Molecular weight of dry gas slream (Ibfib-mole)
Co,) (0,) (N, +-CO)
M =M, —i - + LA )Y | e it
Whera:
Mcos = molecular waight of carbon dloxide (kb mole) = A4.00 Ik mele
Mo = molecular welght of oxygen (BAbmole) = 2200 Ik mola
Muzico = molacular weight of nitragen and carbon monexide (blb-mole) = 2800 IEimaole
Cly = proporilen of carbon dinkide inthe gas slreem by volume (32 = 8.5 %
a5 = proporticn of oxygen in the gas siream by voluime: (%) = 4.4 %
Myt OO = propertien of niirogen and GO In the gas siream by volume (%) = 79,1 %
100 = carverslen factor (%) = 100 %
My = dry mofacufar waight of sample gas {Ibib-mole) = 30,62 Ilbsnale
Preparcd by Clean Alr Engmeeiing Propyiciany fcwam
EF [ROHRIETE Yorsion 2005-152 QAIGE b
Caprigh & 2009 Clezn A Evatneag Ine Mato ﬂ”ﬂ -




CONSOL Fnergy - AES Greenidga
Clean Air Project Ma: 10247
LFnit 4 Alr Heater Inlet

CTAL 027 NI Analde Fajoufabions - Frond | falf e (Fraclio 1)

CTM-D2T
WH; Analyte Calculations - Front Half Rinsae {Fraction 1)

Sample data faken front Ron 4
Mofe: Tho Esblos presenting tha restlls sre generafad slactonfzally fiom mw dete. it may rol be possible in exachy duplizate

these resulls vaing 8 eatoolafor. The referencs mathod dats, resulfs, and alf calcolalions are vanizd fo sitteen derimal planss
ivoughoud. The Mhat fable is formaetied lo an approprate rumbse of slonfficant fighraes,

011307 1033
4. Ammonlum to NHy convarston factar "
M g ;
rd . = — -
ro nx MW, .
Wihere: !

W = rmolzcular weight of MHy (mafmg-mole) e 17.030 i1 g el

MW o melecular welght of ammcriom ion fmgfrag-mole) = 18.040 mgfhag-male

n n molar ratio of ammoniem to N 1 = 1.0 raole MHfmoks MH.

Kan = gonversian factar to convert masa MH," to mass pH; = 0944
2, Total MH; coltected (ma)

{Swﬂ ¥+ Sr.'m"":;}
My, = Ky, %
1000
Where:

Krea = gonversien factor ln convert mass NH," 1o mass WHy = 0.944

Sact = gmmonium coencentralien of sample fraction 1 (ngfliter) = 4.4900 mafiter

¥y = [iguld volsmz of seinplo fraction 1 {m@l) = 2018.0 mit

Sjman = amnaonitm ceneenteafion of sample fraction 2 fmgfliter} = £4.0000 mgiter

Vg = figuid volume of srmpla raction 2 {ml) = 0.0 mi

1000 = conversion factos {mkflifer} = 1000 militer

MyHa = fatal MMz collected in sample (mg) = O BB16 mg

NMole: Mondetects sra trealed as zoro in gummaiions.

CEFINTION
Fracllon 1 » entine sampio excepl [Ast Impleger coMeining appliseble absoding reagent.

Fractlon 2 = las! impinger ahlalning spplcatle sbserbing reagen, anatyzed separalely 1 avaluals calleckon eiRzkEnoy.
1§ en'ire Bampk ks analyzed 358 siole frdlicn, ihea dala i Included sa Frackon 1 (Fracion 2 =0).

2. Aliwahle blank sublraciion {mg)

", = Ky, Bﬂ'ﬂ'a * —(U{U;ﬂvzl
iy =t 1 By, < MO
Yithers:

Kt = ponverslon factor to converd mass M, i mass MHy = 094
Bipe o ammenilrm etnesniration of Blank {mgrilka) = =00530  mgliter
¥y = fiquid velume of sample racilon 1 (mi) = 2088 ml
Yo = fiquld volame of sempha ractlon 2 (ml) = i) Titk
1004 = gonversion factor (mkitar) = 00 milAller
e, = allewabla blank subtracticn {mo) = n.oona [mg

L

Pigaled Ly Clean A Engneersq Propadety Soltwrao
59 ERAZR1 Vel P10 [MHI

Tl O 2005 Cheen Pk Crghrangng e

GG i)
Data E # !g




CONSOL Energy - AES Greenidge
Clezan Air Project Mot 10247
Uit 4 Air Hoeater Tnled

4, ‘Tuial NH3 colleclad, venrecled for blank {ma) .

oy = Wy, — Y
Where:
MhH3 = tolaf M1y collected 15 sample fmd)
1y, = aliowable blank subtracilon {mg}
M = fotal NHy collsctad, comected for blenk (ma)

5. Minlmum deteclable NH2 fmm

3 J =KHH:_ = MBDE x(v—‘+—vz—)

1000
Where: :
Kl = panversian factor [o convert mess Hif," to mass NH,
mMOL = minlmum defactallo anmoniem concanlration
v = [iguid welume of sanple facton 1 {ml)
Va = [iguid welume of sample fraclion 2 {mi
1000 = conyersion factor {mlfitber)
Mg us pyilelpnum detectable WHy g}

§. Tote| MH3 vatue vaed in emisslon calcolalions (mo}

m, = MAXIMUM [m, or <myp]
Where:

M = tetal WH; collactad, comected for blank {mg)

TP, = minimtrn detactable BH, {mg)

My = total MHy value used |n emission ealculatlons {mg)

Frepared by Clran i ¥rghntedeg Froprzlzry Faftwn
5 1P| Wandoit Z06- 102 [133]

Cozrizh B0 Clana B Engne g be.

08316
- 0.0200

08818

044
0,053
2080
0.0
TG

0.0104

08615
00104

0.86616

TR 037 NEHT Analde talcololiag - Front Halr Binea {Frecion 1)

mg
g

my

mgrtifer
mil

!
mifMmter

mi

EL"
mg

g
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Date . RLE




CONSOL Energy - AES Greenidge

Clean Air Projoct Mo: 10247 CTIA-DZF MH3I Sample Catetdalinae - Frant Haw tinsa (Frackon 1}

Enit 1 Air Healer Inlet

CTM-RZY

NH, Sample Calcuiations - Front Half Rlnse {Fraction 1}

Sample dala taken from Run 1

Nofe: The lafies pressilng I results are generated slectonically fom rew dala, I way not be possisla to axactly duplicale
these menlis 0slng o calcutator. The refarence mathod date, restite, and all calcwalions aie arded lo shilean decime! pleces

thvoughoul The faaf labia i fomretisd fo a1 appropriate mumber of sfgnifficant figures.

1. NH, concentration (s

c [ e, Y 2205 x107°
“ Vot 1000
Whera: ]
m, = fnital NHy collected, cerraclad for applicabhe bienk ()
ol = volume metersd, standard {dsch)
2308« i = converslon Facher {lbig)
{000 A conversion Facfar {mog)
G z il concentration {hfdscf)

2, MHs cencantralion {ppmdy}

c _[ m, J[n.ssn m“]
o
Fona HHIO A MW

Whers:

mg, v folat NI callecled, cormested o applicable blank (ma)

-~ a yolume metered, standand {d=cf)

[ o malecular wokght of WH; (gig-mola)

0,B5O = gonversion facior {deciig-mole)

1 D00 a conversion faclar {gig)

108 = converaion Factar (ppm)

Crog = fH; concantration (ppmdy}

3, HHz conuentratlon {pprmw)

B
1t"w =Ca|’[ __H:;E]]
Where:
Coy = NHy goncantratton (ppmdyv)
B, = ardual waler vapor in gas (o v
100 = eanversion factor (%)
Cw = MH; concentealizn (pRmwy)

Frepaied by Clame fa Enghizoieg Frapdetasr Jolinees
=5 EIAE Verhn 210102 [MNR)

Crymyekhd D3tou tkean Ak Enpivsanng 1.

aaide? 111325
oM

= 08816 mg
= 308485  dacf
= 2206E-03 Ihig
= 1,000 mafg

52756E-0E  Ihfdect

G.AETG g
356485  dscf

17.030 glg-miole
= &850 dscﬂg-mn]e
= 1,000 mgig
= 10° PP

= 1.1942 ppmey

a . 1942 ppmdy
B, 2504 Yo wiv
fon %a

= {0056  ppmwy

asae W

Date




CONSOL Energy - AES Greenideo
Clean &ir Fraject Mo 10247
Unit 4 Ay Healer Inlet

A. MHy voncaniratien Engfdscm)

C . =[;“]@im}

wmerd
Whera:
oy, e lglal Ml callected, comected for applicable blank (mg)
Vonsid = volure metered, standard {dsch)
5.3 = converslon factor (dacfidsenm)
T = NHy concentratian {mgfdecm)

5. Wiy concerntration {mogfbm” dry)

e - [Vm" ](35 31 {%’i’%}
. ' mard
Whers:
My = total MHy collected, comacted for applicable blank (mg)
Wit = volume metetaed, slandard {dsch
35431 = conversion faclor (dschdscm)
63 = afandarnd temperaturs {°F)
az o nomtal iemparatura 77}
AGD = 'F o "R conversian constant
Cuq = Nty conoantralion (maMNm® dry)

8, MH; concanlration comecied to x% Oa (ppmdy example}

- [Eﬂ—x]
Lits =gy
209-0,
Whese:
Gy = MH; cencenirallon {ppmdyv}
x = wiygen confent of comectad gas (35)
Oz = proporicon of oxygen in the gas sfream by wallme {36
208 = oiyren confent of ambieal air (%)
Cote = NH, concentralion comecied bo x%Ck, (ppndv)

7. MH, concentration comected to y% GO, fppmdy exempls)

¥
o =0
W “\co,
Vhere:
C.q o NHy copcentration {ppmdv)
y = carbon divride centent of comactied gas (94}
OOy = proporiion of carbon dioxlda in the gas sfresm by valinne (3]
sy = WNH, concentration coreacled to y3%CO0, (ppmidy)

Peeprmd by Chat A Engfeefing FrpdeSiry Sk
5 EPAZE-1 Wersion 200153 (4T

Gogyrighl & 201 Clew1 MrEnsnizefng inc.,

L

L

1l

0a816
858485
353

D.Bd46

D.EB1G
36.0485
3531
il

460

G 80G5

11842
AL
14

29

1.2065

14542
i2.0
165

0.8685

CTA-OF NITE Sanpla Catoidalions - Fond Half Rivse (Fractiot 1

mg
dsef
decifdscm

mya/dscat

mg

dack
dacfidecr
F

‘r

mgim® dry

ppendy
%
%
ko

potndy {E ka0

iy
g
i

pprdy @ yiC0;

aanc W




COMSOL Energy - AES Greenidgs
Clean Air Project No; 10247
Unit 4 Air Hester Inlet

CTI4-027 WH3 Analiie CalouBtions - Trplager F (Erarhion 2

CTH-027
HH; Analyte Calculations - impinger 1 (Fraction 2}

Samyple dakm han from Ron

Mate: Ties fablas proscnting the rewuls art gererafed srclenicaly fom raw dafa, Jf may nof be pessite fo cxsclly duplicote
troso msuls using 8 raleufator. Tha reforence ateffod data, resuils, end aif calmdalions gre wafriod fo sixfeen decimel places

trrouphout, Tha firaf fabla is formalfed to a1 apprapriate number of sloatiinanl fgures.

[LEIT 103TMH
1. Ammuonlurn Lo KHy conversion factor K
MW
K .
: a % MW ot
Where: !
Tl s 1 medecular weight of NH; (mofoa-mole) = 17030 merng-male
MW e = mplecular warghl of ammonium ion (mgfmg-molbs) = 18040 magfmg-mole
n o mlar ratla of ammonitm o MH; = 1.0 mate NHmola by
Kren = pomversion Faclar to convert mass NIl' la mass NH, = 0944
2. Total MHy collectad {ma)
{Sﬂm Yy +Spr Ve }
”j‘w = N e —
! ¥ 1000
Whara:
Kz = gonversion faclar o convert ass MH, to rnass MH, = 0.944
Brapaq = pTAronium concentrallon of sampts fraction 1 (mgliten) = 0.3600 mgdiliar
y = Itguid volume of semypla fraction 1 {mil} = 185.0 ml
Span = ammonium cancentralien of sample fractinn 2 (mgdlitern) = 0000 mgAltar
Wy = liguld vodume of semipla lcaclion 2 (m o0 m
1000 = conversion factor (mifltdan = 1000 meltiter
M3 = [atal NH; caflccted in sample (mg) = 0.0662 Mg
MNofa; Nom-delec!s are trdalzd o8 2era i1 summations.
DERNMTION

Fiarclion 1 2 eplire empls scop Jast Inpinger confeining applicable Abaorblag reagant.
Fiacllan 2 = last tmpinger contalnEng &pplicsble abscing reagent, anelyzed saparatcly 10 evatuets collaclion cHEclency.
Il &niire semple fa analyzed a5 A slnghs fecticn, thed dals 3 Innluded se Frackon 1 {Praction = 6).

3. Alivwahbla Blank sublrackion {mm

{r +vy)

" =K M X
2 wir, P 1000
HIy e b IF By, = M
Where;

Kuin o gonversion faclor to conver mess NI o mass MHy = 0944
Bhng = sEnmonium cencantration of blank {mgfliter) = «<00530 mafitar
¥y = liquid wolume of rample fractlon 1 [ml} = 195.0 ml
Vo = llquid voleme of sample frecllon 2 (mk 0 mil
10410 = comwvorzion factor fmtfiter) = (L milfiiter
M = pltowahla bank subtraction {mo) = LR ) g

Inegered by Clean A Enghibetn Fanprishmy Saftvate
55 EPAZG-1 Verrnn 200m-10a NH3)

Capral gL Ciran A Fnginearicg Lz

GAMOC L WD
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CONS0L Energy - AES Greenidge
Clean Alr Project No: 10247
Unit 4 Alr Heater Inet

4. Total NH3 collected, camecled for blank {mo}

#lap = My, — Wy

Vhere:
My = total NH; coltected In sample (mg)
My = allowable blank subtraction fma)
M " = tokal MH; eollacled, comected for blank {mo)

8. Minimurn delectable BH3 (mo}

Boar = KHH! ® MO x_{vi.i:'-)

1000
YWhete:
Fonrea = ponverslon factor to convert mess MH, le mass NH;
Moo = minirpn deleciatls ammonium cencentralion
¥y = [equrid walume of sample fraction 1 {mi}
¥a = [iqild wolume of sample fraction 2 {ml}
1000 = panversion factor (mifllac)

ML = mirinum detectable MH; (Mg}

E. Totdl MH3 value used In amileslon catoolations (mg)

m,  =MAXIMUM |m, or <mpy]
Where:

My = talal Wbl coflected, comected for hlank (maa)

T = miahnum datoctabls HH, (ma)

m, = falad Wi, valus used in emission calculations {rmg)

Iepuimd Ly dlnak i Erghizerhg Propshin Fattara
&8 ERAZ6-1 Verdon 200010 [FrHI)

Coryrigh? & H2E Clean A ERgreeing Lns,

GTA-027 N3 Analie Celerlations « fmplager 7 {Fracine 2]

1

00653
0,000

D.DBGE

O.544
0653
1850
oo
1{HH}

00095

00663
0.0095

0.0463

mp

mg

ralliter
ml
mi
mbliter

myg

2 a

onvac_ O

Dale




CONBOL. Fnergy - AES Greenidge .
Clean &ir Project Na: 10247 CTA-02Y JUH3 Sampa Caleulalions - hewphoger 1 fFrosion 21
Linit 4 Adr Heater [Intet

CTH-DZ7
HH,; Sample Calculations - Impinger 1 {Fraction 2)

Sample data taken from Ruwe 1
Woie: The febles praseniing o results are generafed electonically from raw dala. it may Aot bE pessfie o oxactly duplicele

fhess resulla vsing a colcoiator, The refBrents mcthod dats, reelts, and aif cofculakions ars cariad g siieen decns! places
Mroughont. The fnal table fs ferntalled fo an apprepiale alimber of signifcant fgures.

0T 11178
1. NH; concentration {lbfdscl) o
c [ m, J[Z.Eﬂﬂ x m“]
o e || ST
| 000
YWhare:
m, = tolal NHy collested, cormeled for applicable hlank (mgh = 0.0653 gl
Vo = yolume materzd, standard {#sef s 36.B485  dsef
2208 407 = canverslan faclor () = 2205E0F Ibig
1000 = ponyersian faclar {marng) = 1,000 M
Cr " = MH; eoncenlration {IbiBech = 3ZO656E-0D  Infdsck ;
4. Mt ty concontralion {ppmdvd ’
o . 0.850
s i
1000 |
Where! '
My = 1olal WH; collecked, oomacted for applicable biank {mg) = 0.0663 mog
W iald = volume metered, slandand {dscf) = 368485  dsof '
hARRS = miolacular waight of NH; {ofg-4nalo) = 17030 glgmala :
1] = conversion frciar (decEg-mole) = E = dacfig-malo
000 @ conversion fechor (mgfgl - = 1,000 mofo
i = conyversion fectar (ppnng = 10° pRMm
Cog 7 WHa eoncenlration fpprmdvy = 0.0598 pRmdy
4, MHs concentration (ppmvs)
bij
O, =0y, [1 -—= ]
00
Where:
C.y = WH3 concentration {ppmedy) = b, 0B55 ppmdy
By = aciual water vapor 17 gas (3 wh) = E.ZE00 Tawv
104 = eonversion factor (%) -o= 100 %
Cu = MH, concentraiion {ppnu) a 0.0B24 AT
it i iare OAGC A
Copryighl 2045 Clzen M- Englimeri-g o Date %4



CONSOL Fnergy - AES Greenidge

Clean Air Project Ma; 10247

Unit 4 Alr Hazter linlet

4. MH3 concenteallen {mgfdscm)

C . = | 2|35 .31)
F:l.u.ll'd'
Where:
Hln = |ofal MH, callacted, comected for applleaibe tank (Fg)
L = yaleme metered, stendend {dsof}
35,34 = ponverslon factor (decfidacm}
i = MH, conceniration (mofdscm)

&. WH, concentration img/Mm® dry)

., a [m_rl]{gdgl{MD]
| 32 - 460
Yhers
My = tefal MH, collecked, comested for applicabls Bank mgh
AT = yolume meterad, standard {d=ck)
35.31 = conversieh frefor {decfidscm)
64 = gtandard temperalure {°F)
3z = nogmal temperalire °F)
460 = °F tg "R converslon conelant
L = MHjy concEniration {rrafkm® dry)

&, MH. concenirution comected to x% O (ppmdv axampls)

209 x

C.a =Cy|

209 -0,

Whire:

Coogr = MH; cancanlratlan {ppmdy)
X = pygen confent of onrected gas (50}
O, = propodton of oxygen in the ges stream by volume (%)
2049 = gxygan content of ambtent alf (%5}
Com, = MHj copcantmatlan cormacted to x%0, [ppmdy)

7. MH, concentration comacied o ¥ OO0 (ppmdy example)

¥
N =
W = o,
VYWhere:
Cua = MM, cancentration {ppmdy)
¥ = carhon digxide conlant of carmactad gas (%)
€, = proporion of carbon dloxida [n the gas straam by volume {3
iy = MH; concentretion corracled to y3C0; (ppmdyv)

|"mparad by ifmen Bh Exgaita el Poopeaiuy Softwere
B'S EFAZS-] Vertiom 200G- 16 [H13p

Copryripht & 2O Cleas - Ergneeriap be.

o

1l

L E @

00653
258485
30,31

0.0635

Y i
56,0485
35,31
=12}
A
L1y

QOGRS

00835
3.0
4.4

20.8

00374

n.oggs
12.0
16.3

008583

CTM-027 NHZ Sampale Cafcednlivi s - impdipar 1 {Smctan 2

md
decd
deofiduem

mpdsom

mg

dacf
dacftdacm
F

F

mgdttm® dry

pprmdy @ x%0,

Py
e
b

ppmdy & ¥it0;

oavoc
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COMNSOL Encrgy - AES Greenidge
Clean Air Project No: 10247
Linit 4 Air Heater inlat

£ P07 BT Analle Cabolations - fmpingars 2 & 3 Facton 3

CTM-027
NH, Analyie Calciiations - Implngers 2 & 3 (Frackion 3)

Samplo data taken fram Rund

Nota: The tebles preseniing the restits ara generaled olociranlcally from raw dale. if may nol be pozsible fo exaclly duplicate
Ihese resulfs vsing a cateulaior, Tha reference mothad dals, resoilts, Bd afl caleofalions are eomed (o sffeen decimal places

Mroeghont, The fhal fabfe ls formstied i an appmpiale aymbar of slynficant fgures.

L3EeAT {0178
1. Ammanfue fo NHy conversion fachor M
% _ MW o .
M R MW,
N
Whene: !
PeTuA ey 1 = thidacyfar walght of NH; (mafmg-mole) 17030 moimig-mole
A a4 = molecular weight of ammenlum lan memg-nole) 18.040 mgfmg-male
5] = malar retfy of aomonlun to NH, 10 mata MHmole NHy
K = gonversion factor lo canverk pnass WH,® to mass MH, 0044
2. Total NHy callected {mg)
{SJ'-'H W Sy vz}
Htpgy =,
! 10430
Whearo:
K = comversion factor to convert mess iR fo mass NHy 0.944
SraHes = amtaanlum concentralion of sample freclion 1 (mgMten <0083}  mpliter
v = legulil walurme of sarpla frackan 1 {mi) 2800 mt
Spngz = ammantum corcenfration of sample fraction 2 (ot 0.aun0 mgfliter
Vo = [lguld volrme of saraple fraciion 2 {mi) 0.0 ml
1000 = oanverslon factar (mbfliter} 1000 rbliler
M3 = fatal MH; collected in sgropla (Inmg “0di40  mg
Mole: Mon-detecis are trealed as zem in stmmaliods
DEFINITION
Fraclion 1 » enflre sampta excapt el impinger contaluling apsslicable absorbing meganl
Fractlan 2 = jaet inginger contalning 2pplisable absorbing rergent, enahzad saparataly 1o cvaluate collaclion eficloicy.
tf enfire eemple is @natyzed az 3 Single fracton, (hen daa iz Included 23 Fraction 1 (Fraclion 2 = ).
3. Allpwsble blapk subtracticn (mg)
vy v, )
Feid = K w 1 e 5(_1 ....... wd
& NIF 4 RH 1000
HI, =t [fFB, = MDL
Whera
Khtta e comversion fackar to eohvart mars NH,' lo mass NH, 0944
Bt = ammaniurm concentralicn of Hlank (moflier} ={0,0830  mgpfiter
¥y = llgald volume of sample fraction 1 {mi) 20600 il
Vs = llgald waloma of sample fraction 2 {mE) 31; il
1000 = gonversion factar (rmYidark 1000 malfliter
m, = Rilowahle bank subkraction (mo) DL.OMHIO Ag
P Yo el e R QARG S

Date Tﬂﬂ
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CONEOL Energy - AES Gracnidge
Clean Air Project Mo: 10247
Unit 4 Alr Heater Inlet

4, Total MH2 sollected, cormected for blank (mg)

ity = Mgy, — My

Whers!
Mys = latal NH; collected in sampie (mg)
My = allowable blank subiracllon mg)
MMt e total MH, eollecied, comected for blank (mg)

&, Miplmumn detectable MHS (mg)

My, = Ky X MDL % tv)

1000
WWhena:
Ktz = ponwersion factor to convart mass NH, " to mass MH,
ML = minlmura detectable ammenlum cendantration
¥i = Mgt valuma of sample fraction 1 {mf)
o = liguid valume of sample fraction 2 (m1)
1000 = panverslon factaor (rlfitery
1 R = minimum defectatle HH. {no)

6. Tokal NH3 vale used fn emission crlodlrtions (mg)

m = MAXIMUM [m,, or <y )

. L

Where:
Moy = latal MH; collected, comented for blank {rng}
Mo = minlmurn detectable MH; (Mo}
M, = lalal NH; value uzed in emisainn caleulallans {mg)

Tiggicd by Clean Ar Erghizerng Prepiatary otvms
5% EPRSF-T Wenden 2005 10w [HO24)

Cup p A6 205 Cixrn Sy Crpliwadeg e

It

=0.0140

G.0000

=0.0H40

0,844

0,053

2464.0
0.0

g Lalila]

D.07a0

<0.0740
00140

=0.0140

Ml

. my

mg

mpfliter
ml

ml
mikliter

mg

my
my

g

CTM-027 WHZ Anrlifo Calcedzlivns - hepfiaders 2 & F {Fracton 3)
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CONSOL Energy - AES Greenilde
Clean Alr Project Mo: 10247
Unit 4 Afr Heater Inlst

GTA-027 NHT Bample Caltinelinns - imraers 2 & 3 {Froction 5)

CTR-027
MH, Sample Galcwztions - Impingers 2 & 3 (Fraction 3}

Sampla data faken fram Run 1
fote: Tho dables prasenling e rasuls are gorerated alecliorizally from raw dala, it may nct be pessile to eeacly duplivaie

thesa results Lslig A calcutalor. The reference mathod data, results, and off cafculations are waned fo sixleen decimel placea
thronghartl. The Anal table is formatiad lo #n appropriale mumber of significant figures,

HILT 11120
1. WHa comeentration (s o
. { m, }[2.205xm'3)
o o=
Vot 1000
Where: :
My = lotal MH, collected, corecled for applicable Heank (mad) = <0L014D rag
Vo o ylyme rmeberad, standand {dsck} = 365485 d=cf
3305 10% = conversion fachar (i) =  D20SEQE  Rfy
1004 T = gonversion factar (mafgh = 1,044 g’
Cog = My cancentratfon {bidsef) = <B3B20E-10 Ibfdecf
2. NH; cencentralfon {pprodvi
(ﬂ _[ m, ]{{].85[} 10¢ J
= gl -
V. A 1000 A MFF
Wrire:
ity = talal MM, collected, comested for appiicable blank {mo) = =0, 040 mg
Yinzed = yalrme meiseed, standard [dsch = 36.8485 dscf
i = matasctilar walght of NHy {fafg-mel=) = 17.030 gig-mla
0,601 = conversion factor {dscffg-ntoie} = {1.850 decfig-tniola
T0HH] = conversion factor fmyfo) = 1,000 mafy
10° = conversion tacter {ppm) = 108 ppm
Ty e MH, cancentraifon {ppomdv) = =0.0150 phmdy
3. MH, concentratlan o
B
C 1)
W rerre:
Cea = MNHy zenceniralion {ppmdy} = <0190 pRmy
By = aclual walar vapor in gas {3 wiv s 8.2509 U i
100 = panvarsion fzolor {%) = o0 %
Cu = hH, concenlration (pprmsy) = =D 0174 PR
:fﬁfﬁﬁmfmﬁﬁg}mmﬁmm ONOC ‘-3"_}“["?
okl 2005 Glasn bk Ergredhip Lo Dake ._._.....ELLI'&:



COMSOL Energy'— AES Greenldye
Clean Alr Project Mo: 10247
Limit 4 Air Heatber Injet

4, WH; concenlration (ma/fdecm)

o L= [~F—mL]{35 31)

meted
Yhera:
my = total MH3 collected, curteclad for applicable blank fmg)
Voie - = yoluine melared, slandard {dscf)
36,31 = convarstan factor {decffdscom)
Cuy = NHz concentration {mofdscm}

&, MHa concanbration {mgfMim” dry)

C., = (ﬂ.](gs K3l {M]
[ L 32 + 4a0
nhere:
n, = latal NH; callacted, comected for applicable blank (ng)
Vs = volume metered, standard (dsef
35.21 = conversion Factor {decffdecm)
&3 = gfandand temperature (*F}
a2 = nemal temperature (*F)
460 = "F to "R comversion constent
Co = NH, concentraiten {mgMim® dry)

6. BeH; concenfration corvacied ba x%% O, (ppmdy example)

209 —x

C =0, | —————

= 2090,

Whera

Cea = NHj, coneentralien {ppimndy)
X = owygan conlenk of comected gra {5
(u = praporllen of coygen in the gas stream by volueme {16)
209 = ouyten conlant of ambient air (%)
Cote = NH; concentrafion comested to x360, (ppmdy]

7. Mtz concenfration comecled b % GO; (ppmdy example}

¥
C, =C —]
dy Iy .
o,
WWhere:
Coy = MNHy concantrallan {ppmdy)
¥ = carbon dinxlde content of cormacted gax (4o}
e, = proportlen of carbon diexide in he ges stream by volums {35
Couy = NH; coencentrafion cormested to y¥%CC, (ppmdu)

Frensad by Chisy Al Engrainy Proalelxy Aoiwem
=5 CPrant-1 Wakdsn 2005103 RN

Crpyrhph BeHRE Clown B3 Enghete g b

1

=(1.H40
3649485
3821

<0134

=0.0140
a8 2485
3
ili ]
az
A0

=001 44

<0090
a0
4.4
20.9

<ELE206

=0.0140
12.0
6.5

=0.0138

G T-227 NHE Samply Caluufailons - inmnpors # € d (Frockion 3)

mp
dzcf

decffdacm

mfdscm

mi
dacf

decfidscm
F
I

rng.fhlm"’ dry

[SIEOTHY
e
%
e

ppmdy @ x70s

prmdy
%
Ya

ppmdy @ yHCO,

(3701 ﬂli




CONSOL Energy ~ AES Greenidge _
Clean Air Project Mo: 10247 TTAA2T N3 Analple Gatutalions « Tolkat Cunliind Rasuiis

Limit 4 Ajr Heafer Inket

CTN-D27
NH, Analyte Calculatfons - Total Combined Results

Sample data taken from Run 1
fole: Tho lables presening fe resulls are generaled electonfcally from raw data. il may nof be poesitle o exaclly duniicafe

fhese resulfs (sl & veloulalor The reference method dafs, reseis, end alf valcufallorns are cairiwd fo shdeen decimal plages
Fhroughonl. Tho fnaf table fs farmatted lo e approprate number of slghifcant figures,

21657 10390
1. Ammnonium fo MHa converslon facler H
K L ¥
* nox MY A
Where: !

L T o matarar welght of MH3 (mg/myg-male) = 17.030 mafrg-ele

M e o mokecular welght of aramenium ten {mafmo-mole) = 18.040 mafmyg-mole

1l u prafar rallo of ammoniom to Mids = 1.0 male MHamole MHy

Khia = gonversion factor o convert mass MH,' lo mass NHy = 0.944
2. Tolal MH; collectad {mg)

_ {Sﬁm Lf) 'F'Sh'm "2}
Mam, B
1000
Where:

Ky = opnversion factar te convart mass BH,' to mass HH; = 04

Sy 2 grenominm concentralion of sample Fackon 1 (myfilten = 88475 mgfiter

Yy = llquld wolume of srmpla iractlon 1 Gmil} , = 0.0 ml

Bz = arimeniem conneniretlon of sample frzclion 2 {mofitar} = =00140  mgfiter

Yz = llquid volame of sampla fracilon 2 {mil) = an ril

100G = comwversian Factar (mies} = 00 mfiter

Mt = totel MH. eollected inosample {mg) = 0.0000 mag

Moler Non-detects are frealed as zor it summalians

LEFINITION

Fraction 1 = enfite eample sxept last Enptnger conteining epplicabéz absorblng reagent.

Fractlon 2 = lasi impinger contahing appficabla ebsorhing reagent, anrlyzad ssgaratcly o evalusts collaction efficlency.
If enfira sampts is analyzer 55 A snols frackon, thea dala |5 Inefuded s Fraction 1 (Fractlon 2 = 0).

3, Allwwatls blank subtraction (mg)

¥, + vy )
i = & x B * (1—:;,
! I #E 1000
Wi, =0 0f By, < MDL
Wheta
Konta = gonversion factor to converl mass My’ to mass MH, = 0.544
By = ammanium coneantration of Wank fmgliten = =00530  mgilitar
¥y = Jiquéd rolume of seanple fraction 1 {mil} = an ml
Vs = Tquid ¥olume of sampla fractien 2 (mil) = 124] ml
1000 = eomverslan faclor imlfliter) = 100 TiHfEEer
iy, = glipwabla blank subtraction {mg) = 0.0000 rag
Pebptred by Cieca i Englnerdry Propsalang Beiblc : .
55 CPREL Yarekn S005-10m [HHI) QANIE 'UUJ
CopaTIpL S 2096 ©han P Crgrmuriog Inc. . Diate




COMSOL Energy - AES Greenidge

Clean Air Project No: 10247

Linit 4 Air Heater Inlet

£ Total BH3 collacted, carrecied fer blank (mgh

P

Where:

My
LTS

Mgk

= Mgy, —

= total MH, collected in sample {mg)
&= sllowahle hlenk sublraction frg)

= tofal MH, callecled, comected for blank (ma})

Z, Mintipurn detectable HH2 (ng)

By

Whara:
K
MOL
¥q
¥z
1000

Mgy

= Ky, x ML x&i-{—‘vz)

0ao

= conversion factor be conved mase MH,' lo mass MHg
= alnlmum detectable ammenium conceniration

= [fquid volurne of sample feactlon 1 (M

= [iguld yalume of sample Fackion 2 {m

= canverslon fackor [mlflites)

= minimumn detectsble Nil; (mag)

. Fotal WH3 valua used [n emission caloulations ()

Ly,

Where:
Mgy

Mo

My

= MAXIMUM [m, or < myp |

= tatal NH; eollected, comectsd fer hlank {ng)
= malmum dalectatle MH; {mg)

= lutal MH, value used in emission calestalions {rg}

7. Collzcion G chack (% mass collzcled in second {racllon}

Vihere:
K
Sndaz
¥a
1ThpHy
1000
10H

EFF

oy Xk
1T T 1000

B, 215,
EFF =100x—

H!Wj

= conversion fachar to canveit mass MH," to mass MHs

= ammaonivm cancentation of sample fraciion 2 (mgfiter)
= liguld valume of samme fraction 2 (m1)

= fotal NH; collected 1n sanpta {mg}

= gonvarelan factor (mlmiterk

= nohverslon Aclor

= Colleclicn G check {% mass collected in 9econd fraction}

Mrcpaledly Cean f Exprering Fropoalng Eaolbiedo

53 ERARE-F Werzlon 31050 |HHI

Cieppiu™ €200 Ghean Ak Bngrearing .

00000
00000

0, HHKD

0944
LLAAE
0.¢
121
1000

L0000

0.00a30
0.a0a0

8473

0.944
=0.0H40
0.0
0000
1000
100

=1.48

CTM-02F N3 Analyte Galcnlriions « Tolal Combimed Reciils

mg
mg

mg

migfillar
il
mi
mititar

L)

L

rngfillar
mi

mg
militer
U

%

R T




COMS0L Enprgy - AES Greehidge
Clean Air Project Na: 10247 CTA-OZ7 ik Ermple Caktalinng - Tofe! Gambare Restlts

Unit 4 Air Heater intet

CTH-027
MH; Sample Catculations - Tofal Gombiped Resuits

Sample data faken from Ran i
Nole: The tebles prasenting tha resulfs ére penarated efectronivatly fiomt raw dete. it may nof be possibia to exactly duplicale

these rraulla using 4 calcotaton, The feferance method dafa, resuils, and el esleailons are ceried o skteen decimal places
Hhravghout. The fnal table i farmattod fo an appptfala number of sigrffizant figures.,

[ BaT 11125T

1. MHy concentralion {Ikfdsch) an

c. . [ m, ][2.295 % m“"}

Vo 1000
Where:

11 = total MHy coltettad, comected for spplicable blank (mg) = 02479 rrig]

Wl = ygluma melered, standand (dscf} = 368485  d=cof

22080 = converslon factor (Ibig) = Z2205E-03 |biy

1000 = genverslon factor {mip‘g) = 1,00k mofg

Cog = NH; coneentietion {ibfdsci) = HRTME0Z Mfdeck

2. MHg senecniration {ppmdy}

e, =[ m, ][U',ESD 10° }
&
th‘i 1000 A A4
ihere:
my, = otal NH; eollected, carrected For applizaible blank (ma) = 0.9475 ma
LA = yolume matared, standard {d=cf = Z6ER4EE  dsof
iy = yrolacular weight of Mida {@ig-moke) = 17.030 oig-melae
0,854 = conversion lactar (decfip-mola) = 085D dscfig-mols
1000 = conversion laclor {mgfg) .= 1,000 mafg
0P = conversion faclor (ppm) = 10" ppm
Ceg = Witz concentration (ppnndiy = 1.2839 ppEncly
Z, MHa soncaniration {pprmwy}
il
I, —ci1-2m
It :.'f( I U‘D}
Where:
Cog = NHjy coneantiation (ppmdy} . = i.2683% pprdy
B, = acfual water vapor in gas {% wh) = &, 2500 55 wiv
10¢ = corversion fActor (6] = 16 S
Ty = MH;3 coneentration {ppmywiy) = 1.17B0D BTy

Preaned by Chaan Al Efgteaing Progpeiiany Soltwon
55 EPAZS ) Wrruon 205060 MDY [NTLT N t:ﬁ‘-m

Capyrighl & 2008 Clzas I Enciit=fing He. Date E\H{_ -



CONSOL Energy - ACS Groenfdge
Clean Air Praject Mo: 10247
Linit 4 Air Heater Inlat

4, KHa concentmation (mgfdacm)

C o =[;’" }(35.31)

[t )
W Fqeae:
my = lotat Mid; collecked, comecled far applicable blank (ma)
L 7 volume mekered, standard (dset)
3531 = converaion factar (dacHdsom)
Cus = NHy conceniraiicn (mofdecm)

5. WH; roncentratlon {maidm? dry

C,d - L (35_31{534'459]
Vo 32+ 480
Where,
i, = lokal NHz coltected, comected for appficable Blank )

Winod = wvalume molaead, standard {deef)
353 = sonvarsion factor decifdecm)
&6 = glandard lamparaluia (F)

3z = nutmal leimpersiura (°F)

450 = "F la “R coavenslon conetant
Toa = WH; eancanirallon GrgfMim’ dry)

&. MH, concentralion comected to x% O {ppmdy exampla}

. Mo x

C:dk - Cs-.f
20.9-0,
Where:

Cul = Nl I concanbraflon (pprdy)
¥ = miygen content of correcled gas {36
Oz a proportion of axygen in the gas slrieem hy voloma (39)
209 = mxygen content of amibient &ir (39
Gt = MH; concantrafopn conedad Lo x50 {ppmdw}

7. MH; eoncentrallon carractad to y3% GO {ppmdy example)

¥

L =, | =

sdp 2l E-'Dz

fehere:

Cog = MH, coneenlralion (ppmdy)
¥ = carbon diaxide cantent of comected gas {16
Gl = propartion of carhon dioxide in fhe gas stream by volumae (o)
Cedy = NHy concaniiation coracted to yYCO0,; fppmedy)

Faezxed by Clman A Cafmardng Pacpdalany St
&5 BT Vardlon 20081t (MHT)

Eniriph] B2000 ©hov A Faprsanng b

1

H

04478
3649055
36.21

0.9083

08470
36.8483
3531
5]
kv
460

D.o748

1.2830
3.0
4.4

2018

1.3829

1.2838
1.0
16.5

08336

CT-027 MY 63 Bampla Calew?lions - Tatafl Ceambirad Mesults

mp
dzecf
decffdscm

mafdscm

g

dscf
dacHdscm
F

F

maMin® dry

poimdy
%
]
%

ppmdy & x5

prrady
%
y.

ppmiv @ YOO,

anac s
Oate A




. COMSOE Enorgy - AES Gresnidge
Clean Air Project Mo: 10247
Unit 4 Air Heater Inlet

CTM-D27

NH, Analyte Calculatlons - Preliminary Field Hiratlon

CTM-027 WAT Aaapls Calcofatang - Frafninag: Fisld Tiattnn '

Sample dala taken fiom Runr 4

Meds; The latlas prasonting ihe resulis are gererated elecionizally fTom raw data, i maoy Aok be possitle to exactly duplicale
ihase resuils vsing 8 celcuistor, The reference method dela, resulls, and aff calcwletions s cariad fo aidtean dactia! placas

ihmughout. The fnal tebla fa formatted o an eppropriata number of sigrificant fgures,

{31617 111ELE
1. Ammenfum o Mz corvarsion factar H
L4 = —'mh..-—
. nx MW . .
Where: !

(1L = molecular waight of MHa {mgimg-molsd = 17030  mgimg-mole
ULV = molecuiar weloht of ammoalun lon (mg/mg-male) = 18.040 mgimg-mole
3] = molae ratlo of ammoniti te NH; = 1.0 mela MHfmale WH;
gz = ponverston factor to convert mass WH,' to mass MH = 0,044

2. Total MH» collected {mg) ]

{SHH W+ S, 1"1}
mm = e, x...._._l—
14000
Witiera: .
Kyha = gonvarsion facter o comvert mass MH," to mass NiH; = 0044
SyHa = ammanium cencantration of sampla rackon 1 {mgliten) = 42128 rgf lber
¥y = liquid vatume of sempla lractlan 1 i} = 0.0 reil
Sz = ammonium ceneenkretlon of sampla ractfon 2 (mgfiten = 00070 rogiflter
L = liquid valume of sampla fractian 2 fmi} = o0 ral
10HHr = oonversion facior (mifker = jooD realtlltar
MyHa = lotal MH, collected in sample (mg) = 0,104 rag
DEFIRITICHY

Fraclian 1= entlre sample excent [ast Implnger confeining appliceble absoding roagent
IFraclion 7 = |ast kmpinger conlaining epplicebs shsorbing raegent, analyred separaiely 1o evaluate coleclion efficiancy.

It enlire =anpe 1= anafvzed ea a single fraction, ther data |5 lauded as ch‘llm ¥ {Frastion 2 = 0).

5. Mlowable blank subtraction {mo}

T SV S —(";D’aﬂ"z}
oy =0 if By, = M
Vithere: :

¥ = eonvarskan factor o convert mass NH," o mass Nidg
Hima = ammenlum cencantrallon af blank {rgfiter
iy = liquid volume of sample kacllen 1
i = liguid volume af sample fratlon 2 {mB
10HI = conveision facter {mifiiar)
iy = aflowable blank subtraction (mo}

Fangrond by Clawa Ak Englocomy Magalilaty Balwive
&B EPAZE Version 2605 10a [M11H

Rnpyrighd S2U08 Cltan B Engleriing WL

= 0844
= D.51F
= LERE
= o0
= 1940

= 00000

mgfitar
Ll
mil
milliter

mg

QAOC _‘ta‘%'_
Fate .




CONSOL Enorgy - AES Greenidge
Clean Air Project Mo: 10247 CFM 42T T3 Anatide Gatcofafiuns - Prefminans Seld Tl

Uit 4 Alr Hester Inlet

A Total HH3 coflected, cortacied for biank (mg)

Pl = Myg, — iy
Where
M = fobal WHy collacted In sample {mo} = G.000D my
My = aflowable blank subtractlon {mg) = LWL g
M = lotal MH; collectsd, corrccled for btk (o} = £,0000 mi
£ WMimimum detactabla NH3 {mp)
v, ¥
Wm = Ky ¥ MDL x{’—wﬁ
' JLHME
Where!
Khtes = panvarelan factor ks convert mess WM, ko mass NH; : = 0944
iDL = minimym detectabla ammoniom coneentfalion - (.000 mgfliter
vy = Fquid velume af sampla fraction 1 (mi = 0.0 mil
Vs = figuit volums of sampha fraction 2 (mi} = 00 Toul
ys[es} w conversion fackar [mlfliter) = 1000 mbifer
Ml = rilbimum defeetable WH; (o} = 0.0000 ng
G. Total MH3 valus veed in smisslan calcutations {mg}
m, = MAXIMUM [m, or <mg]
Whara:
igy = fotal MH, salfeclad, cormscted for blank (rg) = 00000 mg
Wi = minimum dedectabla KH; (mg) = 0000 mg
my, = fotsl NHy valua uead [n emission calculztfans (mg) = 42195 mg
7. Collection OC check (% mess collactad In second fraction}
¥
: T
fArE =100s— -
P,
Whare: :
Ko = gaqverelon factor b convert mass NH,” bo mass MHy = Q.54
Sz = ammahiitn concantration of sample froctton 2 {mgfitery = 2.0070 mafiler
Uy = [tquid volome of sample fisction 2 (i} = (kR il
My = {otal NH; collected in sample {rna} = 0.0000 g
1000 = conversion factor {mbiark = 10HME rrililiter
100 = converslon factor = 100 %
EFF = Colieclion QC check {3 mass eallacled in second fraction = a7 %

Foeprred by Chean 83 Engreslg Puplany Zafteem

4 ERAZEA Verskin 2005- 10 (RS QA Y
Enpmrigh] B7908 Cfka AT Englizaniag . Daie




COMSOL Energy - AES Greenidge

Clean Air Project MNo: 1024 CTRHEF NHT Sample Gatsolfians -« Profminang: Feld Tl

Uit 4 Air Heater infet

CEM-D27

NK; Sample Calcolations - Prefiminary Field Tlratlon

Mole: The tables presaniing the results are guieralod elactoaically from rew dala. i may nof be possibie fo exactly duplicele
hesa resulfs Using 2 calculalor. The reference method dale, rastifs, ard ai cafewialions are camried te sivleat n'.?f‘.fmaf places

Ehroughout. Tho fivat fable is formetted to ar appropiale siunbur of slgnifcant Rgures.

4, WHy concentrabien {hidsct)

m, Y 2,205 %107

Co =

V.2 A 1000

Whera:

i, = tolal WH; collected, comected for applicable blank {mo)
Youla = voleme metered, standard {dscf)
2205 x 1 = conversion faclar (iblg)
1040 = conversion factar {(mgfg)
Cod a fiH; concentratlan {lb/idsct)

2. M3 coneenlratton {ppmdv}

¢ o, n.sscr] 10°
" V,w 1000 ) pd

Where:
m, = total MH; collected, comocted for appicable blank (mgh
Vonsid = yolume metered, standedd (dscf)
fuins = molecular walyhl of NH; fgfg-molc)
OBED - = conwveision facter {dscig-mals)
1000 = conversion factor {maig)
10f o conversian facter {ppm)

Cog # NHy cuncantration (ppridv)

%, NHjy cenesniralion {ppmwy)

B

C = ——

" “U 100

Where:

Cea = NH; concenletion (pprodv}
B = aclual water vapor in gas {% v}
100 = comverslon factar ($)
Oy = NHy concenlration (pprw)

Pecpuimd by Cfwen 54 Engnecidel Prapfcfarr Goavemne
=8 EPAIE-1 Vedwwes 2005102 [

Coprmighl B 2309 Cfeah A Engireenng koo

Aample date taken from Run 4

]

1

42188
A6, 8405
2 205E-03
1,000

2.5250E-07

42100
368485
£7.030
.A54
1,000
1n?

57155

5145
B.2509
100

52439

L1807 114658
oM

mg
dacf
Eafy
reat)

[bfdsck

mg

dsef
nfo-mols
droffg-mole
mgfg

ppm

Py

ppmdy
o0 vy

THTIA

CARC )
Dato



COM30L Energy - AES Greenitdlge
Clean Air Project Mo: 10247
Uinit 4 Air Heater {nlet

4. WHa concentralion fmgidscm)

C o m[ym" ](35‘31)

erid
\Whara:
iy, = foisl MHz colieclad, corecled for applicable blank (mg)
Wisi = valume metered, standard {dsch
3541 = panvareion factor ([decidscm)
Gy = MH, concenfration (mgidscm)

8. MHy concantratéon {mg/Nm® dry}

n GR + 460
=|."a_ 95 31y ——M
Cs (V ]{ {32 + 450]

s
Vhere:
m, = {ntal NH; collected, comected far rpplicable blank (mg)
Vet o yolume melered, stendand fdscly
3531 © conversion facior (decidecm)
6B o standard tempeaiun {*F}
a2 = nomaal temperahie (F)
AG0 = °F fo "R conversion constant
Cea = MH, concentration fmafHin® dry

. NH; concentration cormacted b x% O (ppmdy example)

N9-x
. =0, ==
20.9 -2,
Whera
Cy = WH; conceniration (ppadv)
x = oudygen content of corrected gaa (Y6
l = proporlan of oxygen in the gas siream by volome [%)
200 = twygon content of ambient air (%)
Caple = WH, conceniretion carmactad o %0 (pprmdy)

7. MHg concentration correcled kg y¥% COg {pprody cxample)

¥
Z = [ ]
ey P
co,
Where:
Cog z= My cancantrallon (hprody}
¥ = carhon dioxide content of come clad gas (o)
Ciky = proporlon of carbon dioxide n the gas siream by volume (3]
Coiy = NH, concenfration commecied lo y¥%C0s {ppmdy)

Prepaied by Clana fk Ergne iy Prepiehny 3ofwer:
Lok Bl Vaiakon 2006108 M1

Tomyight &1 FHH Ehen Ak Eivirctring 0.

4, 21408
36,2485
5.1

£ 0434

42198
AR B48E
iy |
il
3z
AED

4,3303

B, 7105
3.0
4.4

0.8

62006

N
12.0
155

AA567

CTTH-P2T NHZ Sample Cuk:Luiions - Fratminary el Tl

mg
tack
dacidscm

myfdscm

mg

dscf
dscifdacm
°F

"F

g-|11_:1.|'l‘~.|='|‘ln3 dry

pprrdy
%
b
i

prmdy @ X%k

pperdi
%
i

ppimdy @ y¥%Cly

CAMIC A0
Pate
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Clienl: COMNSOL Energy - AES Grasnidgs

Frojeat No; 10247

TEST LOG

Run Btart End
Humber Locatlon Melhod Analyle Ciata Thre Time MNorbag
1 Unlt 4 Ale Haalar Inlsl CTM-027 Armmania 05/34/07 1804 114
2 Enlt 4 Alr Heatar il CTM-027 Aunirnenis G300y 10:20 11107
3 Linit 4 Alr Haalar [nlal CTM-G27 Aunemanies 080107 12:06 12:52
Hivigrs:
Mone 2auksT 1Ay
Frogaad iy Clann Ak Eirgleaacing Crapriaary Bottwars
B F LTI Werion 3006131 e Y
Toagat2 L0 B05 Thean A Engineeing Jis. [rata _‘u_ﬁ{_




CONSOL Energy - AES Graenidge
Claan Air Project No; 10247
Linil 4 Air Heater net

Run Mo,

CTM-027 {Ammaonia)
Sampling, Velocly and Moisture Parameters

Dala {2007}
Slart Time {(spprox.}
Slop Time (appiox.)

Sampling Cond lions

Wi Dry ga5 meter corractian Rclar

G Pitet Wb coefficlanl

F, Slalic pressure (in. HaO)

Pl Barometric pressuna (in. Ha)

0y Diogen (dry valume %)

0y Carbon dioxide {dry valume %)

NxACC Nitrogen plus carbon monasdde {dry voluma %)

Ve Tolal Llguld collaciad {mil)

Ve Wolume rmetgrad, metar comd tlons {ﬂ”}

T Dy gas mater temperature (°F)

Ts Sample temperature {*F)

AH Metar booo oeifice prassura drag (in. Ha00

g Tolal sernpling lime {ln}
Flow Results

Year  Walume of watar collacied 6™

Wi Wolume metered, standend {dscf)

B.. Malstire measured in sampha (% by volumes)

My W of sampla gas, dry {fwib-moba)
Cmrmenis:

Avarage Includes 3 runs.

Paepareaty Ch a1 A Grgfeping Froprislany Sofwme
5 PSOHMETIS Vi 008630

Loyl BI006 it S Engr ergin.

1

Blay 31
1604
i0:i4

1007
0.84
.G
28,44

4, 4{WH}
16,5064}
T4,1000
7040
39,4800
102 4583
B36.7500
1.5000
G040

a.M3r
36,8485
8.250%
Aba180

F

Jur 1
10:20
11.07

10071
0.84
0000
2947
51000
134000
G1.5000
5760
251850
51 bk}
LLALL L]
1.5000
40,0

27112
24. 850G
28014
03480

&

dua i
12:05
12:62

1.0071
054

0, DG
20,44

6. AN
12 4004
81210
48.80
26,5400
85 B250
000040
15000
4.0

235870
2517
0.3628
J0_2400

Mvarage

29,4500

5.3000
14,4400
80.6000

212.2500

27740
28.9897
5.8058
304680

1308 |30
OHP &




CONSOL Energy - AES Gragnidge
Clean Alr Project No; 10247
Unit 4 Air Heater Inlet

CTM-027
Ammonium Laboratory Data Summary
Run No. Blank 1 2 3
Dale {2007) KMay 31 Jun 1 Jdur 1
Stard Time (approx.) 15:04 10:20 1205
Stop Time {approx.) 1914 i1:67 12.52
7] DRAFT LAB DATA
MBL  Min, delectable limit (ng NH, Aiter} | 0.0530]

MH; as Total Ammonium {NH,"} - Front Half Rinse {Fractfon 1}
Bana  Elank concenlralion {mg KM, Yiter) =0h0530;

Symes  Fraction 1 concentration {mpg NH, iliter) | 44000 o
¥y Fraclion + sample volums Gnl} 208.0
iy WH3 collected before blank sublracilon (mg) 0.8818
I, Allowable blank sublraction (mg) 0.00G0
Mg MHs collactad after Blank sublraction fma) 0.8818
Mupy  Minimuam detectable MH; (mag) G104
My, Tota! NH 7 vsiod In emission cafcufafions (ma) 05816
DEDT CANH
H
;Emﬁmgmmwmn CAIDC et
T Th 49 2006 Caan A Engiraing e Pale Y




CONSOL Energy - AES Greenidgs
Clean Air Project No: 10247
Unit 4 Air Healer {rnlel

CTM-027

MH, Paramaters

Run Ko,

Date {2007)
Slart Time {approx.)
Stop Time (appioe}

Gas Condltions
Oy Dixygean fdry volirme %)
C0y  Carben dloxide (dry volume %)
T, Jample temperatura (“F)
B Aclual water vapor in gas (% by volume)

Gampling Bafa
Yo Violume melered, atandard {(dsof)

Laboratory Data
Ty Total MH, ecllactad {mg)

Amimanla {NH,) Rastits - Front Half Rinao (Fraclion 1)
G Ammania Concentralion (Rydscl)
Cur  Ammanla Concentralion @A% O {idech)
Ceiiz  Ammohla Goncenttation @12% OO {bfdsch
Coy Ammonia Concantration (pprdv)
Cpyy  Ammaonia Concentration 3% G. (ppmdv)
Cyz Ammonia Concentration @12% GO, (ppmdv)
C.. Ammonla Cancaniretion {prmew)
Cra Ammonia Concenlration fmgfdscm)
Cer  Ammonla Concaniration 3% O fmgfdscm)
Coage  Ammonie Concanlbration @12% OO {mpfdscm)
Ca  Ammonia Concentration {mafm? day) _
Coar  Ammonia Concentration 5% 0. tn‘lg;hfl*«!mﬂI dnyy
Conz  Ammaonia Concentrafion @12% GO, {mngm& dry}

Fraqanc Ly Clean hif Brgintodng Fromisny Bafeirs
B EPAZE.-1 Werskn 200G:10a (HHTp

i LB 2008 Lo o Sy Engine g b

i

1

May 31
18:04
19:14

44000
15,5000
35, 7o00

82605

256485

0.8315

5, 275EE-08
5.7232E-08
33358E-08

1.1942
1.2955
(.8605
10856
0045
0.Bi85
D144
LR
0.9835
08504

2

Jun 1
H2p
1107

B 1K
124K
0000
01425

24 8506

{8053

F1224E-08
8.0690E-08
6. 3TA3E-08
1.6122
1.8265
14438
1.6098
11406
1.2921
10244
12240
1.3867
10861

k|

Jun 1
12:05
13:52

64000
12 4000
00000
01426

251701

0.9000

7.O70BE-C4
9.5380E-08
F.rHeE-08
1.6042
22273
1.7460
18017
12704
1.5757
12352
1.9698
1.6910
12256

Average

5.3000
14,4000
242.2800
28453

20,9897

08055

6.7886E-08
F.B¥7IE-DE
5.0762E-08
1.6369
1.7831
1.3538
1.8024
1.0872
1.2614
0.9670
1.1668
1.3637
1.0270

Q¥ BGT EDITDS
oTHP o

qaac__ W

Dalz




CONSOL Energy - AES Greenidge
Clean Air Froject No: 10247
Linit 4 Air Haater inlat

CTM-027
Ammonium Laboratory Data Summary
Run Ho. Blank 1 2 3
Date (2007) May 31 Jun 1 Jum 1
Starl Tirne fapprox.) 18:04 10:20 12:05
Stop Time (approx.) 18014 11:07 1252
[ IDRAFE LAB DATA
MDL  Min. delectable limil (mg NH,"Aiter) | 0.0530]
HH; as Total Ammonlum (MH,') - Impinger 1 {Fraction 2}
Buie  Blank eoncentratlon (mg MM, fiter) =0.083;
Bunea  Fraction 1 concentration {mg NH, fliter) E _ ) 03600 USSBD __ .
¥ Fraction 1 sampla volume {mi) i 19500  211.0|
Myz  MH; collected before blank subtraction {mgh 0.0663 00657
M, Allowable blank sublraclion {ma) 0.0{100 Q0000
My HH,; collected afler blank subtraclion {mg} 0.06683 00857
My, inlmurn detectatie MH; (g} 0.0098 0.0105
i, Total NH ; used in emfssion calsulafions [reg) 00663 0.0857
CRIFT 10cTod
M
Praparad by (3aan Alr Ergéneedng Propeetuy Softuan
55 TRADE-§ Yersion 05109 HHY QAOC e
Copright £ 2008 Ciman Air Eigneeing b, Bale 5\1\%




CONSOL Enerly - AES Greanldge
Clean Air Project No: 10247
Unit 4 Air Heater Inlet

F

dun 1
1620
it0F

PRELL
13 A0
LALTEN]
01425

24 8506

00657

& B085E-03
6.5810E-08
52020E-08
D.13th
0. 7480
01178
0.1313
00430
01054
ALK
CLerEg
Ll

CTM-027
NH, Parameters
Run NHo. 1
Dale [2007) May 3
Slart Time (approx.) 18:04
Slop Time fapprox.) 18:14
Gag Conditfons
[ h Croygern {dry volima %) 4, 00
COx  Carbon diexde (day volume %} 16,6000
T. Sample lemperature (*F) B35, TEDD
B, Actual water vapor in gas {% by volume) B.2A00
Sampling Data
Vi Wolume meterad, standard {dach 35 8465
Laboratory Data
My Total MHy collecled (mg) 0.0663
Ammaonia [NH;) Resufte - Impingar 4 {Fraction )
Con Amrmenie Cancanieallan §lkidsct) 3. BESEE-0Z
Cer Amrnoniz Concentration @3% O, {Ibfdsch 4,.3020E-04
Cipz  Partmonia Conocanteation @129% GO, (bidech) 2 BR40E.DT
Coy Ammania Concentration (ppnndy) 0.0898
Coi;  Ammanie Corcenlratlon 3% Q. (ppmdy) L0874
C.y:  Ammonis Concenlration {812% CO0. {ppmdy) [l 5]
Cou Ammonla Concaniration {pprawy) 0.0324
Cey Ammanla Cencantration (mgideo 0.0a35
Cor  Ammonla Concantration @3% Oy {mafdscm) 0.0GE9
Gty Ammonla Concantraan @i2% CO, (mafdserm) {.0482
o Ammonla Goncentralian {maiNm? dry) 0.0441
C.p  Ammoria Concentralion @3% Oy {mpNm® dry) LY rt]
C.2  Ammonia Concentration @12% GO (mgfMm® dna (LS

Frapurad By Closn A Enginearing Propritarny Boflwara
55 EPAZ-§ Yenio 3008 L (k)

Cooyryrig hE-80 2] Clean A Engingerng e

0.0354

3

Jun 1
12:05
12:62

B.4000
12.A000
(LO0RD
01426

251701

0.0Ea4

S.E441E09
B 9BTeEh
5ABZ1E0S
D278
GA577
B1236
027G
0,080
bit1e
LR LT
LLLEr
01197
0839

Averaga

5,3000
141000
2122500
25453

28,0497

405%

B.7385E-Gf
HAED2E-DD
4. 51G0E-09
01153
01347
1032
o537
0.0823
0.0953
06723
0.08%3
01023

2.0776

C1dar 10T

PHFEN

anae_ O

Dyt




CONSOL Energy - AES Greenidgs
Claan Air Project No; 10247
Lrit 4 Ajr Heater inlet

CTM-027
Ammonium Laboratory Data Summary
Run M. Blank 1 2
Dale (2007} May 31 Juen 1
Start Tlme {Approx.) 18:04 10:20
Stop Time (Apprax.) 1014 11:07
I 0RAFT LAB DATA

MOL  Min. detectable Emil {mg NH, Alter) ﬂ.ﬂESﬂg

NH, as Total Ammonium (NH,') - Impingers 2 & 3 (Fraction 3)
Buns  Blank concentration (mg MH, Aiar) <0.0530]

Jun 1
12:05
1252

Swwa  Fraclion 1 cencenteation (mg NH, Aiter) ' o --:I:H:IE,-EIJI o cu.ﬂSﬂﬂi
vy Fraction 1 sample valume {nl} E__ZEIJI‘J o 210.0}
Mypa  WHs eolected before Disnk sublraclion {mg) =0.0148 -:t']_ﬂ'mﬁ' T
M, Allowable blank subtraction (mg) 0.0000 0.00{10
Mgy MNH; collacted after blank subiraclion {mg) ={,0140 =(.0105
Mo, Minimum detactatie NH; (mg) 0.0140 0.0105
1 Tolaf MM ; used In emifssion calculatfons {m «(.0140 «L.0105

Prepamd by Crean A Engnaring Picprinlmy Softwers
55 CPADG-1 W 2008-10a [MH3)

Cogyripld © H05 Claan A Endenasiing b

<0133
0000
<0033
00133
=333

1837 1:di0a
L]

QAIGT
Cata




CONSCOL Energy - AES Greenidge
Clean Alr Project Mo: 10247
Unit 4 Air Healer Inlet

CTM-027

NH; Parameters

- Run No.

Dale (2007
Etarl Time (&pprox)
Stop Thne (appro.)

Gaa Conditione
Oz Oeygan (diy velume %)
CO,  Carbaon dioxltde (dny volume 3%5)
1 Sample tarnperatura (°F)
B, Actual waler vapor in gas (% by volume}

Sanmpling Data
Vi Wolume melared, atendard {dach)

Laboratory Cata
(1 Total WH; collectad ()

Ammonia [NH,) Rosuils - Innpingoers 2 & 3 {Fraction d)
C.q Amimonla Concaniralian (idscl)
Gz Amnmoniz Concantralion 3% O, (ibflscf)
e Aammania Concantratlan @@12% CO. {bfdscf)
L Arnmania Concanirafion {ppmdv)
Cor  Ammenia Corcenlretion 3% O {ppmdv)
C.yz  Ammaonis Concenlration 2% SOy (ppmedv)
C,  Ammonia Concanlration (ppmwey)
Cey Ammonla Concentration (mgfdsem)
Cir  Ammoria Concantratlon @3% O, (mygidecm)
Ciair  Ammonla Soncantratlon §H125% 005 (mgfdscn)
Cu Ammenla Concentralion l[rng.fh!rrﬁI dry}
C.p  Ammenia Concentralion @3% Ou (mgfdm® dry)
Cytiz  Amnienia Concentralion @12% CO. {mgp,fl*.lrrﬁal dny}

PrepaieF 34 Chect A Engitzesing Proonelan Seftvam
55 LPAZE-1 Yarlon 2008- 100 @013)

Comr D 200E Clean A Cngteeing Inc.

1

May 31
1804
1914

A A
16 50K
G35, 7500
§2a509

36.8485

<(hEH £

=8.3839E-10
<f.0942E-10
<8 0967E-10
=0.0180
<0.0200
=0,0138
<0074
=0.0134
=00 46
LT
=044
=0.0156
=0.0105

z

Jun i
10:20
11:07

51000
134000
00000
01426

24 Bh0G

<0.010%

=8.2803E-10
<1.0519E-09
<3 315210
<0020
<0258
<0 (HEg
<0210
=0.0148
<0068
=0.0133
<0160
=0.0181
=0.0143

3

Juie 1
1205
12:52

640
12,4000
00
1426

254701

=0 N33

<t T814E-09
<1 A3ZHE-00
<1 1240E-09
<), 06E
<0325
=0.0254
=0.0263
=0.0186
<0.0230
<(La180
=(LE200
=(1.0246
=0.0%93

Averapga

53000
14,1040
2122600
28452

28,8397

=0.41256

=4, 7610E-10
=1 1317E-09
=8.6507E-10
<0621
~<0.0256
=001 04
=0.02186
00156
=0.0181
=0.0137
<0.0165
=0.0194
00147

291807 10a7c]
THP @M

aAe el




CONSOL Energy - AES Greenidge
Clean Air Praject Mo: 10247
Unit 4 Air Heater Inlat

CTM-027
Ammonlum Laboratory Data Summary
Run Ho. Blenk 1 2 3
Dete {2607} May 31 fun Jurs 1
Start Time {apprax.) 18:04 10:20 i2:05
Stop Time (appErox.) 16:14 11407 12:52

[ AT LAB DATA

MDL  Mir. datectable mil {mg NH, liter} J 0.053{&

NH, e Tofal Amtmonlum [MH," - Tota! Combined Fractlons

Buns  Blank soncentrallon {mg MH, Mlter) | fﬂ_nﬂsi']]

Snss  Fraction 182 Tatal NM, {mg) ~ oBave

Smsz  Fraction 3 Tolal NH; {mg} ={10140

a1, Tofe! NMH 3 used in emissfon calewiations fmg) 08479  0BT17 0.5743 "
EFF  Colleclion QC Check (% collacied in Fraction 2) =1.48% =1.29% =<1, 36%

[ osarel  osvrl oems

TRROT 07 L
Ll

Frepaed by Glean A Enginesning Proprielany Softwars

225 EPAZE- 1 Warwion #0061 [N OAQS W
Cropyright ©-3004 Gl Al Enrrmssiling 1o Date




CONSOL Energy - AES Greenidge
Clean Air Praject Mo: 10247
LInit 4 Air Heatsr Inlet

Run No,

rate (2007}
Start Time {approx. )
Stop Time {approx}

Gas Candltlons
CQy Oaygen {dry volumea %)
C0Q:  Carbon diexkie {dry valuma %)
T Fampls temparature {°F}
B, Actual watar vapor [ gas (% by velupre)

Sampllng Data
Yo WOluma malarad, standard {dscf)

Labormatory Dala
My Tofal MH; collectzd {mg)

Ammoenla (MH;) Results - Total Combined Fraclicna
Cua Ammania Concantration {fvdscl)
G,y Ammonia Concentration §03% O, (ibidsch)
Cogz  Ammania Concentrafon @12% CO; {Ibidscl)
L Ammonla Concentralien (ppmdy)
Cor  Ammania Concentratian @3% O {ppmdy)
Cipg  Ammania Concentralban @12% COy (pprmdv)
C. Arnrnania Concentralion {ppmwn)
Cea Ammonta Concentratlon fmgfdsen}
Cyr  Ammonis Soncantration @3% O (mpdsom)
Caarz
Gea Ammonia Cencanlration ['mgﬂ'«!m"‘ dny)

Corr  Ammonla Concentration G3% Op (me/Mm® dry)
Ammenia Concentration @12% SO {mafim” dry}

c&d!?

Frapzred by S A Lngraang Forghlacy Softwam
B EF i) Wiaiken 2005103 FFHTY

Ayl L 08 Sl A ForuliLisiina) P,

Ammoris Concanleation {@12% GO, (mafdscm}

CTN-027Y

NH; Paramefers

1

My 31
1804
15:14

4 (¥
16 5000
634, 75040
82604

36,8485

094748

5672EE-08
& 1554E-08
41252808
1.2839
1.2925
08335
147840
08083
09854
DGR
(8748
1.0573
07083

2

Juni
10:20
11:07

55000
1354000
EREEL
01425

24,9506

LLB¥ {7

FIQISEQ
A, 727E-0m
G.8585E-08
1.7427
1.9765
1.6615
17412
123538
1.3575
1. H0a7
1.3238
1.4808
1.1853

3

Jien 4
1208
12:52

6.4000
12,4000
AL LY
0.1425

25,17

0.49743

8.5352E-08
1.7 E-0F
§.2399E-08
1.9320
2 3854
1.86497
102403
1. 3668
16873
1.3227
14565
18107
14185

Qac
Draler

Average

53000
14.1000
2422500
2453

28.8887
08313

7.M136E-D4
BATZ4E-D8
6.42F4E-08
1.6632
1.9178
1.4660
1.6152
1.1648
1. 3867
10243
1.2581
1.4660
11045

1207 15aay
OHP & H

v




CONSOL Energy - AES Grasnldge
Clean Alr Project No: 10247
Unit 4 Air Hegter inlet

CTM-027
Ammonium Preliminary Field Titration Data Summary
Run No. Blank ] 2 3
Cate (2007) May 31 Jun 1 Jun 1
Starl Timea (apprex.} {8:04 10:20 12:05
Shep Time {approx.) 16:14 F1:0F 12:52

[} oRaFT can paTa

MDL  Min. detectable limit (mg NH.teg | BA ]

MH; ax Total Ammonium (NH,') - Preliminary Fleld Titration Totel Combinad Fractions

Bups  Plank concentration (mg N filer) (}.51]'_41[

Swies  Fraction 152 Total NH; {mg) T a7tz 2.5780

Suaz  Fraction 3 Tofal MH, fna) 0.00704 C.0002

Iy, Tolal MM ; hsed in enilssion cefotdations g 421896 anyaz

EFF  Cefleclion OC Check (3% collected in Fraction 3 017% 0.01% 11.20%

~azwe]  asme]  4aree

DRIRDF 7
M
Frepared by Cloan A¥ Frgineeag Py Solhwae
S5 EPa 1 Vershn 20065 (0a {NIHa) QAIOE _,.[bu
Copasght B200G Cloan Al Enginecring Inc Date :Iq -..-._E




CONSOL Energy - AES Sreenidge
Clean Air Project Mo; 10247
Linit 4 Air Heater inlet

5

Jun 1
12058
12:52

G.4000
124K}
FRLEL]
21428

25,1701

4.472%

J.8134E07
4 8372607
JFR20E-O7
LR L
10,9405
H.5036
8.8570
G.2748
7.74B62
6.0724
6.7340
B.aiiD

CTM-027
MH; Preliminary Field Titration Parameters

Run No. 1 2
Data (2007) Way 31 Jun i
Start Time {approx. ) 15:04 10:20
Stop Time (approx. } 1974 107
Gan Conditions

el Oaoygen {diy velume %) 4 AGLG 51000

COy  Carbon dioxida fdry vatume %} 155000 124000

T. Sample temparature {*F) B35, 7500 0.0000

B, Artiral water vapor in 939 (% by volume) B, 2509 01425
Sampling Data

Vod  Valume mslered, standard {dagh) 35,0485 24,9506
Laharatory Dats

My Total NHy collected (img} A4.2185 2.5782
Ammonia {NH,} Resuls - Preliminary Fleld Titealion Total Combined Fractions

Ced Aenmonia Cancentaliorn {Ibidsch) 2EIEDEQY  A46ZZEDT

Cpyr  Ammoniz Concantralion §83% O, (bidsce) SPIG2E-07  ASE2NEOT

Cogiz  Ammonta Concaniralion @@ 12% COg (Hy'dsch 1.B284E-07 2. 8218E0F

Ceoy Ammania Conceniration {ppmdv) 87155 F.1678

Cor  Ammonta Concanleetion @3% O, {ppmdv) 62005 #1093

Cian  Ammonla Concenlration E312% SOy fppmdy) 4 1667 X8 [u]

G Ammonia Cencantration fpmw) A.2430 ALY

Cad Ammaonla Concentration (mgfdscm} 4.0434 5.0639

L Ammoenia Concantraticn @3% O, (mygidscm) 4,3885 5.7369

Cogsz  Amnimnla Concentrateen §H12% CO; (mgfasom) 28407 4 5348

Oy Arnronia Cancentrallan {rgftm® dry) 433593 54344

Cor  Ammania Gorcentration q@3% Oa (madNm” dryd 47075 6.1567

Cogiz  Ammonia Soncenlrafion @ 12% GOy {mngma' dry} 3.1588 A.BE6E

Freparad By Choan A Engreding  Peogriebaor Sodtware
B3 PR | prin S04 104 [HHIY

Laprprhpt A 2008 & lean Ak Tnglnearing nt.

84167

Average

83000
141000
2122500
28453

269897
40802

320007
JFISTEOT
282ME-07
r.2ary
B.4108
84835
70429
Bi2r4
69566
4.5160
6.5025
B.3524
48464

LO1a0d 4037
OMFE L

QAT y—v'
Dale ﬂ!_gg




Claap A7 Emitea g Propict w047

Ceol Bty
AES Dy
Tartec ST
Zmrt Thma Mz
vl Thire 1135
Tige 5 sy Pert m??” 8o sﬁﬁi"‘*
.
193 3 : 19w,
Ti-E LR} 4] a0
=0 EZOR| Fark 114 2514
2 147 4 485 824
11 wa b AL | AR
132 plicky 4203 L] &3 7
013 0a 42 T 1272
1147 T 1844 35 A
E 1t B 218 182y 552 “ra
ﬁ 1128 T 153 54 1578
1128 i THea a0z, TIEA
LR B4,0 B & -'FE_ZE.? L9532
o o 1134 RIE) 1471 L] RE]
B A1z4n =7 mee | oras | pesd
R 1422 : .0 ! 2 ey a0 FHES
Bk & 111 12LE 34 F1] L1 Rt 263 me 1A 242 =T
A e 10T 124 1 11 LX) 25 =T A= LS 4RO
Rt T R 1134 e Rl 7 154 TRE 14,4 S0 B 5 9825 %0
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CONSOL ENERGY, INC. : Client Reference No; 4700146642
DRESDEN, NEW YORK : CleanAir Project No: 10247
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CONSOL Energy - AES Greenidge
Clean Air Project No: 10247
“Enit 4 Adr Heater Inlet
CTM-027 {Ammonta)
QA/QC Resuits

Hun No. 1 2
Dale {2007) ' May 3 Jur 1
Start Time {approx.] 1804 10:20
Stop Time (approe.) ig:14 1107
Taolal Garation of Test Run (min.} 70 a7
Met Sempling Time {miln.) &4 40

Sampling Bysteim Gallbralion Sunimary

Mezzfa 0 eo: M WA
C, Mozzle Digmatzr {in): HA M
Probe 10 Mo: Ha, My
L Pitat Coefficient G810 .84
hteter Box 10, ko &h-B 68-B
Ya. Metar Box Y - Fial Shoef 1.6071 1,007
Peter Box ¥l - Database 1.0074 1.0071
Meter Box AH{D - Field Shest 1.8055 1.8055
rieier Box AHE - Dulebaye 1.B055 1.B0G5
QAIQE
Final Laak Check
{a} 4% of Sampling Rata {cim) o263 f.pee2
tb} Allowable Rale frem Meihiod (efm) 0.0:200 00200
Allewrabla LiensE - minirmum of & and b {cfim) 00200 .0200
Hctoal Finat Leak Rate (ofm}) 0.0030 0.0020

Incauad by Cheun Ak Ergreaing Pacpitliny Salwoue
4 IBOKIRETS Varrer 21H-11n

Topikah® 8 6 Clzon b Enginzerssg na.

Jdun i
f2:05
i2:62

a7
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WA

HA
0840

+.0071
1.0071
1. B0E5
12055

0.0268
0200
G200
.30

waianf Joddn?
OHFE
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Certificate of Calibration

Cusiowmer: CLEAN AIR ENGINEERING INC.

Customer PO 029486865000

Instrument: Omega CL23A

\ilork Orrder Mumber: 707991284 L
Description: CALIBRATOR THERMOMETER
Serial Number: T-119120

Equipment .O#: G05945856

A.R. Numbot: 707-5530

Cal-3
Omega Engineering, Inc. hereby certifies that the gbove instrumentation has been calibrated and tested lo meet or
gxcead the published specifications. This raiibration and tesling was performed using instrumentation and standards that
are raceable ko ihe National Institute of Standards and Technology. Crmega Engineering, Inc. is in campliance with
IS0 10012-1, 150 0001:2000 and AMSINCSL Z540-1-1004. This certificaie shall not be reproduced, except in full,
. without the written consent of Omega Engineating, Inc.

[CALIBRATION iINFORMATION ' ]
Caf Date: 17-Jul-07 Temperafure: 22C x50C

Cal Due Date:  17-Jul-08 Humidity: Below 80%

Absolute Uncertainty: 0.19F

Comments:

Pags: Y Technicltan: VA Seals GH: Yes

Procedure: QAP-2100 Cerfificate #: 707291284

[STANDARDS USED FOR GALIBRATION

fasel Mumnber - Noseskption NIST Tracealble Mumber Cal, Dalo Due Date
SF-008-H FLUKE 57008 Multlcaliratar IDMNGSTORADS 23-Mar-07 23-Mar-0B
CL-ngan-1& Oimega TR ice Point 10RHCLO981S 21.Jul-GB 29-lol-0Y
DM-008-22 Agllent 24401 A Multimeater 1R DM S22 11-Aug G 11-Aug-07F
£ i
e Fo /7
[ [l | [/
Metralogy Technician: uailty Assurance !nspecior:
. FPage 1 of 1
ONMEGA Engingering, Ins., One Omega Circle, PO, Box 336, Bridpenert, MN.J 08014-0326 Telephona: 1B5E) 4574200 - FAX: {BEE) 4671212
www.omega.com e-mail: info@omega.coitl N,
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Calibration Results

Cusiomer: CLEAN AR ENGINEERING INC. Result: PASS
F.O. Number: 029456865000 Cal Date: 17-Jul-07
Work Qrder #: J07991284 Cal Due Datg:;  17-Jul-08
lnstrument: Omeaa CL23A Techniclan: VA
Dascriptlan: CALIBRATOR THERMOMETER Temperature; 22°C £3°C
Serial Number? - T-1isi3d Humidiiy: Below 50%
Eguipment LD.#: 605945856 - Condition FfL: AS-LEFT
A.R. Number: 707-8530 Proceduya: QAP-2100
' Cerificate #: 707951284
Enl;lddards ilyeid
Asser it Deseription M1ST Traceaile Number Crl Dale Dus Drale
0 CLrRIsHR- e {imega TRCHU] Ire Pojnt IORCT 021G 21-1ul-06 2 1-TulOF
DbA-D0E-22 Agitent 3449 LA bfultimeter 10 DA 0REL2 11-Aug-06 11-Aug-07
ST-0%E-04 FLUKE 57004 ddukticelibrotor 1NHSTODE04 23-hiar-F7 23-blac-a
Test Data
Test Description True ¥Yalue Tosf Rezult Lowsr it Upper fimit
Thermocorpla Inpeb
37.0 DoygrueskE az.1 31.% 2.5 PRES
2400 .0 Degreskd 240Dp.1 22980 2400 .0 Paag
32 0 Negremdd . 31.6 1.6 32.5 Tann
1390.0 Deuresll 1389.7 1988.4 1380, 6 Eass
A27.0 DogresTE 32 .1 31.5 32.5 Baza
750 .0 Degres'll 7409 TaR 5 B0, 6 Pamw
Tharmoemiple Cutput
0,000 wW ~3.002 -0, 01 a.011 Fase
5%.952 myr 52,043 52,833 52,971 Pasz
0. 000 mv G.00g -p.014d 0,014 Bons
47 564 oV 42, 567 42,542 47 _8@5 Eoms
0.000 oy -0.004 ~.011 6,011 Paga
. E03 oV 20,796 20,786 20 . 820 Pasma
End of Fest Data

Page | of |

OMEGA Enginsering, Inc., Gna Omega Gircle, 120, Box 236, Brldgeport, 8J 0BH4-0338 Telephono (B55) 46T-4200 - FAX: (856} 467-1212
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Meter Box Full Test Calibration

Meter Box No: 68-B
Date of Calibration:  3/122007 Meter Box ¥,  1.0071
Calibration conducted by: Bill Dimitroif Meter Box AH@E:  1.8055

Barometric Pressure; 28,38

C382 | os0 (-0o20| 1.cbon | 42000 24 0H10 12,000 roa.84d | FEO.840 . 7.5 Tl T5.35 | gesgs | 09879 | 1.7B10
CER3 | 050 | -0.20 ) 1.0000 | 24000 34,000 10000 TEG.840 | Toi1.000 10,040 72| M0 | reoal Frb Ta.9 75.25 | 24.83 | 1.0002 | 1.7634
DA7E | 1,50 [-040] 1.0000 F 38000 48,000 16,000 794,090 [ EQ5.0E0 10,030 740 1 7.0 | ¥1.00| E0.5 T74.0 TE.25 | 14.37 | 10080 | .7754
0574 1,50 | 0400 1.0000 1 <A.CO0 53.000 | 10,000 B05.020 | E14.3ED 8,060 7i0 | 0 FVGa | 515 Ta.5 7800 | 1448 { 4.0124 | 1.8022
0840 | 3,00 |-0&0] 1400001 62600 S0.000 16000 | g15880 | Bapasn | 47880 | 710 | TAQ | 7100 | B4E T5.85 800G [ 1968 { 1.0%46 | 1.847H
0837 | 300 |-060!1.0000 | 30,000 80000 10,6830 Ba6.840 | A45.500 H.960 7.0 | T4 1 THO0 BS540 B8 EOYS | 10.42 | 1.0133 [ 1.3675

Averages| 1.00708 | 166548

Nomentlatlive Equations:i; s

P Baromelio resaue o g v g% |T T, +460 | P, +AP/13.6]]
AH  Crifics Pressute diffseamtial (in. Hi0) T, JLT‘* 460 | B, +AH 136
AP Inlet Prassure Differantial {In, H;00
Y, Bas Meler Volume - Dry (£ %

V; Stantard Metar VYalume - Dry (7 AH@ = ED'{}S lg]l:ﬁfﬂ [[T“" +4Em@ﬂ ) }
Ty Aversge Meter Sox Tempetatire ('F) AL 400 | (VX 250 | 250
- Ctlat Mater Box Tamparaturs (5 R L
Te  Average Standam Meter Temperatze {F) o= V764V HE) G
¥,  Neler Coreclian Fastar (urifless), ¥, Y ag=0.02 (T, +460%E) R LR A D
Yaa  Siandsd Meter Comestion Fastar {unitless)

AHEL  Chilles Pressure Differentsal glving 0,75 ¢im
of air at 63'F and 29,82 In. Ag'(m. Hy0}
SHE, 8 AEng=l.2

@ Durafion of Run [minutes)

CleanAir

E'N £ LRI R.A-1-H-d

BB A Fub, A AL
Capyrad B0 Gam i Engieaning Inn




Meter Box - Pyrometer Calibration Sheet

Meter Box No: 58-B

Calibrated by: Bill Dimifroff

Date: 3207
Temperalure Scale Used: Fahrenhei

Office: Pitlsburgh
Clieent: MNA
Job Ma: WA,
Type of Calibration: Full-Tesl

¥
: ; Aux | DGM In | LGK Out
& 50 40 40
100 100 29 o
150 151 150 149
200 202 pein) ) 188
250 252 250 240
300 - J02 300 299
340 a52 350 249
400 401 406G 299
450 450 442 440
508 500 GO0 4895
550 551 f49 g4g
600 GO 800 e

Toleranice = £2°F differerce from referenca seffing.

Calibraticn Reference Infurmation

Iﬁcfcrenl::e Lged:

Bighmile
Callbrated By: Cmega
Calibratlon Report Mo: SO3RFITI0

SetTal Mo TH18130

Dato Calibreted: 562006

LlscuSG-Melerifurl e zirHs.
Fopyrig b et Bl 7 Ergcerig Ine.

CIEE%Afﬁ

EHGTHEEREIH,




Meter Box Critical Orifice Post-Test Calibration Data

Froject Mo. 1 024‘{
Lacation Office
Tast Dafte DE/M070Y
Operatos Sill Dirnitredf

Mefer Mo, 68-B
Mater Yd  1.0071
Meter AH@  1.8055
Full Test Cal. Date  0&/12/07

Orifice
Crifice K'

£3-G
{1.575%
Orifice Cai. Date _01/24/07

Leagk Chagks
Megative Pressure

. o
No mavement of manomeizs i 1:| Pass
ane-minute

Faositive Pressurs

Na mavemant of Pass
manamealer in one-ynube

impartant: AR leak checks must pass in

Barom. Press. (Fy) 28.21 in. Hy arderfor ealibration to be valid.
= ; mem ) N[ i
i 31! sl Hfic. Vs R r :
Edt T AT H T i :
] i il ! ; o neHak! ;n' apE
Lt [ _;“F = q & c} k e T a
et e 2
28500 | 77 | 73 % %
292.85 TT T4 1 1.70 18 10.0 748
297.07 78 74 71 1.70 19 6.0 4.52 75.8 1.0033
306.18 78 74 71 1.70 19 12.0 9.1 76.0 0.9960
Average ¥ 0.9928
Caiculations and Specifications Cal. Error .7%

K xP, x( +46{}):-c|5?

1764 %7, < (B + A5 5 IxTig + 460

sy 5T
f

EOMIDSEHear Fe-£3, Fubeuar 5004+
CeprlzbS 2004 Clgan Ar Erglonanng, Ine

» 100

Cal Frror = F—;Fi »% 100

o

Spec.: AY £ 2%

Spec.: Cal freor 2 25%

CleanAir

EMSIMNEERINTG




== DENVER
Fe INSTRUMENT

Report of TraCeab-ility

All Denver Instrument Company weights have been verified wsing standards of mass
iraceable to the International Prototype Kilogram (IPK) through the National Insiitute of
Standards and Technology (NIST),and meet or excoed specifications for type and class.

{hain of Traceabilify

Primary Standnrds W7 Calbrated st FIST 021 103 tnder tect # 82202687 14-03
Tpadlkgl
1

Working Standards MT7, M50 pnd 53 Calibrated a‘E Dienver Insoment Co, 1 LAAH04 under test #04- 102604

Class 1 Weizght Range: _1000 gr S/N: _05-J06467-8  Date of Report: 01/10/03
aJE weights were found to be in folerance sec chart page 2.

Venver Mstroment Reported Uncertaintics

Mo Valie | Uncerfaluty K= | Mominal Yalue | Uncerfalny K=2 | Nowinal Valve | Upcerfainty K2 ]
SDO0E _  }Smp 100z 0.025 mg S00mg 00015 mE |
Z0A0E 0.75mg alp B.017 mE 200mg 0014 mg
1008 (1332 me 30 0.012 mg 100mg 00014 mp
500 0,107 mg . 20 0.01] 1ng g 0.0014 mp
400 8.117mg I0e 0008 mg 20mg 0.4 mp
3B 0.1i6mg 5g O30S tE 10mp. 00014 mg
} 200g D.OTEmy 2E 0605 mpE ' Smp 0.0004 mg |
Lohp 0.041 mp T 0.005 mg Jmp 6.0014 Mg
| )ibg 0.041 Mg i ling ) 0.0014 mar
Type: L
kg~ 10mg
Materiak Stuintcss Steel Asspmed Density: T.85 gfoind
Smg—1lmg

Material: Aluminnm Assumed Density: 2.70g/om?

signanuaﬂ-:; A é .I-Em:ﬁ_/

Production Coordinalor )

VD)

WYLAT Lub Cotie 22001654

This e pesrains Io e sbave sted mtifael pnd peratoelers ondy. A1 the me & teit, whirh iy very frm date o [=phi 1 wrlghts) s found i mest the saled spoeifFasio,
Wedphts ats elivmted uring weelphing desipns A 2] o A3 Sesoibcd fo MRS Tech note B52 & redeetion v e HIST matscode softwore,  Thsing the FIST prnidsf roassende
sofiaare we putpagats paecs velacs dmm oor priieery paednds MEAT, which 2r= calibrated srery thee yomr, and o e woliks roporeed nnb HIST fost #RTLREELIA-03 deled
[0}, Chur wwarking sandzmds TATT, W0 od hET52 o balibyatsd bvery § Tt Fe Tess Cafibmtion wes o0 AR under feg nuikber D§-DF1A0L, Thes e

Tinet_pignidis MM&M&M thyeipk MR and corrndy with AHSIVHCEL Tott i AMESRRIHTES 190252000, Acrediel by HVLAT fok.
The specalFs ot af acerediin Gon ahder Tab cofe 200TE-B, This report duee nol ypovide endopi=menl by MYLAF of any other gevrewment ngeincy, and ey oot be reprodoced

exccepd In fof witheut oot wrlpea prrmiEsisL
Peoe ) of 2

1855 Blaka Street, Sujte 201 « Lenver, OO BO202
BUD.221,1135 + 3034317265 - 3034234837 FAX
wywwl denvarinstrument.com




Table of Weight Tolarances

ASTM ER17 ... . - MBS Cireular 547 oL B-117
Clags | Clags | Class Class [ Class tfags | Clasz [ Clase Class | Class | Class Class | Class
MU+ 1 2 3 4 i 5 51 B E Ez = r2
Mool | Tutmrance | Wolkrewee | foleconcs | Tulecamce [ Tolemnce | Telerauee | Tlershes | Todestnts Tobztenge | Talecznoe | Tolerseze | Teleranze | Tolesarss
Valun o tng he ey in ey In mg Tn mg o o Py inmg inmp 8 my lamg I ang Tning
"B kg .00 1z.0 250 R 104 250 ] 128 S L 2.5 FE 75 75
1 %g 375 7.5 15,0 In (=i} 5.0 1.5 | £l
£ ko 250 540 1.5 20 D 0.0 50 a0 A0 1.0 2.h 10 a0
1 ko 125 2.5 5.0 10 20 50 5 h1) 20 0.5 1.5 5 18
BOD g 0LEOD 1.20 2.50 ) 1.0 250 20 .| &O 108 025 [OFH 1.5 1.5
$00 g 0380 | 075 1.50° an 5.0 150 78 § A0 B.0
Zhi q 0250 pE0 1.00 b 4.0 100 8,59 2.0 L0 [ 0,30 1.0 3.0
woog | 005 | op2s 0.50 1.0 20 50 0.25 0 v 005 .45 05 15
g 050 0120 0.250 .53 120 0.250 o120 0.6 1.28 [ roii] VTl .20 1.0
30 g 0.037 L.OT4 O.3ED 0.48 .20 [ 1= 1) o007 L. L5 A4 ?
20 q a.2r 0.D7 & 0.700 nas o0 0100 007 e Ba5 e i) 8025 B.DER G623 0.8
108 0.025 0.050 0014 02z L50. 0050 0.074 .25, 0AD L.020 u.bED . a5
E b (Y] YT .05 0.6 B35 0,024 nAGE 0.8 G35 0.015 RG] 0.5 D=
3n 0LOIT bO34 .05 0.8 530 .03 fp.054 0.8 0,30
2y o077 obas bosE {7 0.3 0.2 0.0 h iS4 013 026- | 0.2 G040 01z 0.4 -
in 0017 0034 D.0E4 o0 | n.zo Y 0054 pa0 . oZb 2.070 0.030 0,30 0.3
Endmg | O.00s | G010 | @025 6.0ED 016 T.na | 0025 | 0.0GE [T D.ool | thiea 0A1E 02s
20 g 0,005 .00 0.028 n.o7g 0,14 0030 0025 it R E!
O myg [ D005 b0 0.D25 0.0ER 012 a1 0025 .pED 012 0005 0,020 4.0g 020
100 mg 0.00% 0.00 B0 . [DED .30 0.0 0.0z5 0050 0.50 005 0.015 0,08 i O
5O ma .00 | Goi0 0.014 0042 0.B35 o410 0.0£ LO&2 D088 00404 Loz 0.0E 0,12
3D g 0,065 00710 0044 o036 p.O7s 0.0y o01e 0.02E 0875 - T
20 mg .5 0410 o074 0.035 £.070 @010 DO 0035 gLTh 0,002 iR 0030 (RTi
10 ma b.0MS p.oar 0.074& {020 0.06G 0.0 0414 0030 0.0ED D.0B2 0.0o3 b.hz5 oog”
5 mp . 0B 0.0 Q.04 1R LFY] BG5S | 06 0.07% [.02R 0.085 b.0DZ TL.o0G EHDED ..-ﬂ-.‘DE -
aomg | 0,608 o0 | BAlE 0026 n.ok2 4010 4.01d 0026 0052 IR
Zmo L.o0s 0010 0.014 0.02s o080 oot Lo14 0025 0050 B.002 DAO0E 0020 o.os
T mg_ 2005 0.0710 0014 ] 6025 0050 B.010 D14 ' GB2S 0958 0,002 0005 il ) .06 =

For valust Belwaen those showin on the Eherd ez the value of the weight wibch wiould felF bebow i on e chogt. For hon-meb ™ weights sonuert W medric ant ok
lowy the satre prockduse, For oxomple: IF okiny + 400 pram or & 4 My [£52.B4} welghl usk she toleranre far 300 prams, For clestet Aol ghown contnet Denves
|ngtrument Compsny fo7 ioleraness, * Class U [z & Denver Ynstrament tlaseifeatlan in whleh she eeeights ar afjusted 1o clees zarn toleranees bt mest tiuee T FpRck

flsetons Tor markings and dansity.

Lisa [:ﬂrf.ain'hlf

The sombined uncerainty includes: Type A components: The standard devietion of the belante, Typs B tomponents
Uncertainty of the Air Density Caleulation, Uneertainty of the Standard, Uncertalny of the Standard’s Density, and the
Uncerzinty of the Density of tha masz under est. The combined unceralnty 1s multipllad by a coverage factor of 2 1o give the
sxpanded uncartataty et the 55 pervent confidente level. The axpanded uncertrinty présanted tn this report |5 consistent with
tha 150 Guide to the Expressioh of Uncertinty in Wazsuremont The gxpanded UACETERINTY should not be used as a telerance
lienit by the user during application.

When to Recertify Mass Standards

150AEC 17025 paragraph 5,10.4.4 states: 4 calibralion pertiticate (or calibration labell shalt not contain any resgmmendation Bt
tho calibration nterval except where this fas been agreed with the cifent.” Tharsfore, Denver Instrument Cempany does net
provide a calfirstion due dale, Setting calibration intervels iz the responsibilliy of the end user As a genetal guidzeline the fol-
ipwing calfbration intervals mey be sppropriate:

1, Heormal usage; DO year .
2, Heavy daily uses Three - §ix months
3. Light uszge: Two — thres years

Mormal usags can be dally butanly one or bwo times a day. Heaavy usoge is dally use Io exesss of ten or more times a day.
Light usage would be twa or three timesin s tires-month period. ‘Weighta should alsa e recertifled if they become contarni-
nated with forelgn material or sre subjocted to dropping, abasion, gerntehing oF denting. If Lhe user experiences significant
ehvanges in mass betwsen calibrallons a8 reduction in the calibration intarvel should be considered, |f you weould fike to distuss
you specific reguirements plezse glve us a call.

Pags 2 of 2
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“ETLAI OHAT

Peimary Sat MT55 I8 i #322;25?02}95 Eflil-f'gﬁ

J\---\..

Seomndary Bet ¥ _ TS0 - Thate - 133[}#95
Sigpature: . ?P F) S

Datu Real Broken:

== Denver Instrument Cnmpan}r '.

4542 Flg Stnaef .-!\rvauc: Colorade -EGDDA B
20354217255 'I-—‘BUU*EJ.T 1135‘ FPC( 303 4"23-‘153‘1

ENT=CEF 1S

ANSIASTM Class | |

10 g‘.ram{s}

SN:  07-J32832418 Date; 04/28/97

T}'PE: 1
Material: -Stainiess Steel

Al Suwes bz Eu-:r.luumg.-
mgmmbmwmgma

m.icﬂm.

Primary Sgt MI55 NIST Test #822/257022-86 B 1496

Secondacy Set# _ MTS0 Date 11/20/96 .

Drate Seql Broken:
== Denver [nstrument Company

§547% Fig Street = Arvadn., Celorgdo 80004
A3 AAT-T255 =T A0-321-1135+ Fax 03-524-4831
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Wiember, American Scciety for Qually (ASQ)
P.O. Box 97212 Tittsburgh PA 15228-0112
Phione or Fax (412)-367-0775

Analytical Instruments Company, Inc.
Laboratory Balimce Service, Calibration & Repair Since 1973

CALIBRATION REPORT

DATE OF SERVICE: August 2%, 2006

NEXTCALTBRATION DUE DATE: August 50, 2007

CLEAN AR ENGINEERING, MC.

ATTH: LILLIAN CRAWFORD

1301 PARKWEY VIEW DRIVE

PARKWAY WEST INDUSTRIAL PARK BLDG 16
PITTSZURGH FA 15205-1408

11””"!;!“[ I.ll[!i!i!illll]i ]H“lll]] ]11|I]II|1I.T[I|I|I|

Frocadures:

#.) Topioadicg belznees = ong kllogram cepecify use procedle Ak,
B Tapinadicg kalances == ane Kilogem sepacity usa procecura Adh

2.) Anaitoal balznoes use cafibmabion procedurs 414,

N,] Mizo balznces use peacedure A2,

Nl Aanuf Medel | Sarial Nr. | Lecation | Cal. Weight!, Fre-Servica Post-Bervice . - Readabdlity | Repectability Coaition ar
Pracedura Paading Readin Hmg drny hot'Serviced
1 |FISHER XA-200 (4180 FIELD 0ol B NWOT IM LAE MOT SERVICED —_— — MOT SERVICED
2 |CHAUS AFZE0O0 11272020928 LAB 100 f G 10.0003% 50,0016 10.000300== 50.L000C¢ a1 003/ 0.2 GO0 S INT
_ 100.0027F 2000052 4 00.0000= 2000600 :
3 [a&D ZRA1GE  (F1840031 FIELD 4k LA 500,41 1000.1/ 209021 E00.0==> 400G.3 %00 100 GOO0 S0 kT
2000 3M4000.4
4 (a&D IZR41CC (P1940028 FIEZD ¢ Akg A 1000.2¢ 200%.00 23008/ 1000.0=> 4005.0 1ac 100 G000 EC EXT
i 20988
5 |[8AD ERA4100i |P18400321 FIELD dlkgfs 00917 2090.27 30004 1005.0== 4Q00.0 oo 100 GOO0 S0 EXT
: 40035
E [AaD EMAT001 |F134G081 FELD 4ky A J000.0F 1589.87 30048.0/ : G000~ 20009 100 100 G000 5C EXT
; 39569 ' : —_
7 [QHALS TEAO0E | [AaF FIELLD 4hglh ;1000 EL" 2000.2¢ 000AS 1000,0== 4000.0 400 140 GO00 S0 EXT
i " 4300.4 -
§ [CHALIS AFZoRlt 1127293152 | FIELD 009! C 1600011/ 50.60027¢ T0.00300f 53.000007 0.0% a1 0.03/0.2 R
: C - 1000001 200.0603 10000007 2000005 SCO0 88 INT

\//ELW

Aupust 29, 2008

Samuel hi. Prepefta, Pras.

Datz

¢ NISTTRACEABLE WEIGHTS CERTIFICATICN ¥ NRD ANTISTATIC PRODUCTS O MEMBER, AMERICAN SOCITY FOR QUALTTY (ASQ} <
SERVICING BALANCES FROM NEW YORK TO CALIFORNIA FOR OVER THIRTY YEARS THANK YOU FOR CHOOSING ANALYTICAL INSTRUMENTS COME AN




Repistered Laba Applicstion Page 1 of 1

seerch

Subjacts PRy

Registered Environmental Laboratories Search Results

Search Results: 1 records found for the following search cribera:
Narne like: Clean Alr Enginesring
County: ALLEGHENY
Chate: PA

Search Agaln
2-760: Ciean Air Enginearing
Timothy D Radak,
1604 Parkwsy View Or
Pittshurgh , PA 152051408

Allegheny County
{412} 787~9130

Search Agaln

PA Homa Site | Ask DEP | Plug-Ins | Home Paga

hitp:fiwarw.dep.state. pansflahafregistered defauit asp 0/29/2006




| DEPARTMENT GF ENVIRONMENTAL QUALITY

KAFHLEEN BABINEALE Bl ANCO
GUYERRNGR

BE 10, RECDARIEL, Fh.D.
SECRETARY

CERTIFIED MAIL #7007 0710 0005 6108 1458
Retura Receipt Reguested

Tune 34, 2007
AT HBE6GH LELAP Coeriificate #03059

M, Robert Diotan
Clean Air Engineering
321 Cemlucy Plava #130
Ionston, TX 77073

RE: Accreditation Certificate
Demr Mr. Doran:

In sccordanee with Lowisianas Adminisirative Code, Tifle 33, Part T, Subpart 3,
Laharatory Accreditation, the State of Lonisiana formally recognizes that this laboralory
has successfully complefed the accreditation process and is technieally competent to
perfurr the environmental analyscs listed on the scope of accreditation detailed i the
allachment, Accredifation does not constitute an endorsement of the suitability of the
listed methods for sny specific prpose. Parsmelers or analytes that the laberatory has
applied for accredilation not included in the scope of accreditafion aftachment are not
sccredifed.

MELAP acorcditation iz granted orly for those methodsfanalyies for which “NELAP” is
indicated as the type of accreditation. “STATE” is indicaled as the fype of acereditation
for those mefhodsfanalytes for which NELAP accreditation is ool availabls.
Accreditation is dependent on the laboratory’s succcssfil ongoing comipliance with
regnlations as outlined in the Lonisisug Adminisfrative Code, Title 33, Part T, Subpart 3,
Iahoratory Accreditation.

The enclosed accreditation certificate is property of the State of Louisizna. Shoold a
change in accreditation stalus occur, the Department may recell the original accreditation
certificats and attachments. The recalled cerfificate unul attaclynents should be returned

ENVIRONMENTAL ASSESSMENT

| ABORATORY SERVICES DIVISION
t PO BOX 4314, BATOM ROUGE, LA 70821-4314

P225-219-9000 F:225-219-0858
WAL DE. | CLNSIANA GO




Re: Acereditation Cottificate
Juna 30, 2007
Page 2 of 2

to: Office of Envirommemsl Asdsessment, Louisiana Envitonmental Laboratory
Accreditalion. Program, P.O. Box 4314, Baton Rouge, LA 70821-4314, Attention: D,
Travid L. Boocher,

LAC 33:15313.A requires that ithe laboratory report wmet include all relevant
information. ‘Therefore, the cedificate nuniber shall be placed in the upper tight cornar of
all lakorstory reporls. If the test rcport includes results of any fest for which tho
laboratoty is not accredited, the tnaccrediled results must be clearly identified as such.

" Please be advized that it fs your responsibility fo examine the scope of accreditation
attachment for aceuracy and compleieness. If you find that an analyte for which you
expected to be accredited is nof listed, please examine your roeords to ensurs Lhat:

1. You have met {he requirements for enccessful parficipation in proficiency test
studies as outlined in LAC 33:14711 and in the NELAC Standaxd 2.7.2.

2. In the case of necreditation by recognition, the requested snalyte must be listed for
the requested method and matrix on both the certiffcate issued by the Primary AA
arnd on the Lounisiana spploation form. :

If you bave any gueslions, please contact the Lowisiana Environmental Lahorstory
Accredilation Fropram at (225} 219-9800.

Sincerely,
Dir. David L. Boucher, Acting Supervisor
Louistana Environmental Labotatory Accreditation Program

tth

Enclosuie




STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMVENTAL QUéﬁ;ITY

5':i:1"-.'-.-' E E . Is hereby granting a Louisiana Enviconmental Labsratory Accreditation to:
TOUISIANA

Clean Air Engineering
321 Century Plaza #130
Houston, TX:77073

Agency Inferestd IR,_,MES_EEE
el

i _é:&‘cmdi‘n r to the Louisian® Adminismative Code, Titde 33, Fart I, [t ;'I%BATDRY ACCRETITATION, the State of Louisiana formall

ii% Tecopnizas that this 1

H S

aboratory i technically coiipitent to perform the emvirenmerital analyses listed an the scope of accreditation detailed in the §

Z fm laboratory agrees to perfonm &l ansiyses Haved on this scofe hﬁof acoreditaden according to the Part I, Subpart 3 requirements and
f;ac}mowiedges that continged accreditztion is dependent oi suc%%sf'ﬂ*mngﬂing complisnes with the applicable requirements of Part 1. Please
jijlContact the Departmert of Environmental Quality, Louisiana Envitonmentsl [abaratory Accreditation Program (LELAY) to verify the laboratery's
scope of acereditation and acereditation sizas. Accreditation by the State of Lomsizna ig not a0 endomsemsent o 4 guarantes of validicy of the data B
generated by the laboratary, and doss not constimite an endorsement of the suitzbility of the Hsted methads for any specific applicatian.

To be accredited initally and maintain accreditation, the lahoratery agress o participats In tw
whers availails, per vear for each field of testing for which it seeks sccreditation or majntains

i sl Certificate Number: (30939
Mdlvin &, Mitchell Sr., Ascreditation Officer Expiration Date: June 30, 2008
Issued On: July 1,2007 . f'r*fl )

e, T

¢ single-blind, 51ngla—:onccﬁtal§tgn PT studies,
aesreditation as megquired in LACS3:14711.

Lonigiana Bnvironmettal T shoratory Accreditation Frogram,




£

{ Ll bt Frvcl o m e tal 4 Al ey !,

LELAP

- Aorcdisalen Bergptam

Laebaratory Scope af Accreditation

Pagz 1 of 3

Crganizafion

03099

Clean Air Engineering
321 Ceninyy Plaza #130
Houvston , TX 77073

Method T B - ; .
Coda . . Methad Ref

B . WCAS| DETIEGH 54.03
1217 Method 1 40 CFR B App. &
1218 Mlethad 040 CFR 60 A7p. A
1332 Method 104 40 CFR 60 App. &
1233 Wathad SCE 40 GFR B0 App. &
" 240 Mathad 14 40 CFR 60 App. A
A Method 2 40 CFR 66 App. A
1250 niethod 20 40 CFR 80 App. &
1280 hathod 20 40 CFR, €0 App A
123 Wethed 20 4G CFR EQ App. A
1251 Methed 2014 46 CFR 51 App. M
1252 aethiad 202 4l CFR 5T Agp M
‘aE2 yiediad 22 40 CFR 60 App. &
2 Mathad 22 40 CFR 83 Apa. &
1772 Methag 22 &0 CFR B0 App. A
1273 Methad 2C 40 CFR G0 App. &
1274 Method 20040 CFR B0 AP A
1275 Meathod 2E 40 CFR @0 App. &
1278 Method ZF 40 CFR G0 .ARR. A
1Z77 Methed 2G 40 CFR 50 Azp. &
1273 hethed 26 40 CFR 60 Anp. A
1273 Miethod 3 40 CFR 60 Agp_ A
1255 Method 34 40 CFR GG App. &
1225 Method 34 4 CFR 50 Aqp. &
1257 Method 35 20 CFR GO App. &
1238 Metiwed 30 40 CFR 60 App. &
130z Mathod 4 40 DFE 60 AR, A

Ismiue Date: July 1, 2007
Expitatian Date: June 30, 2008

Louisiana Stack Tasting Program Certification

" Ansiyks

Winthanc]
Traverse Palnts

Carbon mancxlde (CC)

Carban moncide (53]

Carbon menmslda (GO}

Traverse Palnts

Stack gas velotlty wliine doy mk

Kitrogen Oxides (NG

Crayrgen

Sufer dinxlde

Parfizuistes =10 um

Paicidate Maber € 5 um

Wisthle armisslons from poke oven balenes

Siagk ocas velpcity volume Aow rabe in small slecksiduds
Slack gas valoclty walane fkner rate

Sack gas welecity walume flow rate in small stacksfducts
Stzck gas valoclty wolume flow e n small s agisfituds
Stack gas velacity voluree flow ratn

Stagk gas veleclly wolume fiéw rate

Sfaz+ gas velocity valume fkxw rate

Sack gas valocity volumes fknw Eate

Carkor diceide oxygen diy oBcrlac waight

Cartar dlaxida

Crygan

Emfzslan Rals Sofrestan Factrs

Carboen dinxide

Ncwture cantant

(281) 443-6400

Accredited
Accradied
Acrracited
Accredited
Secreditad
Accredied
Arcredied
Acoredlied
Accredied
Aixyaditad
Anzadited
Acoradited
Eesredied |
aecredied
Accredited
Accreditzd
Aogredited
Accredited
Arcredited
Acortied
pAporadied
Secradted
Aocreditd
Accsadhisd
Aooradited
Accredited
Azaradived

Frint Dae

Status Pate Bffective

TR0
2003
TS
piubeailic)
TH/2002
THEMD
THE003
THIE003
THI2003
FH 205
Fi200
72003
TH/2503
TH2003
2003
TROGS
703
THIZMS
TH2002
2003
THI20G5
FH2003
TH2a05
TH2a03
TH2003
TH/2602
THZ03

Type™ - o RA

UETATE
ETATE
ETATE
STATE
JTATE
HTATE
STATE
STATE
STATE
ETATE
ETATE
ETATE
STATE
STATE
SIATE
STATE
STATE
STATE
STATE
ZTATE
STATE
STATE
ETATE
STATE
STATE
STATE
STATE

o o e ol o o N

BAS2007 12:17:05 A
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Aecragitaclon Brogrom

Laboratory Scope af Aceredifation

Page 2 of 5

Otganization - .

03099

Clean Adr Engineering
321 Century Plaza #130
Houston , TX 77073

Louksia

e L e ethed Rt
1203 Methed 5 40 GFR. EQ .ﬁjpp.ﬁ
1334 wiethod 54 40 CFF, 50 App. A
1205 Mathad 58 40 GFR S0 Anp, A
1305 Method S0 &0 CFF, BO Apg, A&
1307 Method 5= L0 CFE B0 App.
1303 Methee 55 40 CFR G0 app. A
318 Method SC 43 CFR GG App. A
1321 Melhed TE £0 CFR 60 App. A
17845 piathad 044 40 OFR 61 App. B (Sample Cniy)
1729 Kedod 11 40 GFR B0 App. & (Sample Only)
{793 Metaed 12 450 CFR B0 Aps, A LSample Onhyd
17aF Metsad 128 40 GFR G0 Asp, & [Sample Onld
1709 Mathed 14 40 CFR &0 App. & {Sample Qaly]
1884 wWethad 15 40 CFAR 80 Aoy A [Sampe Cnly)
1601 Niethog 15 40 CFR 60 App, A (Sample Ony)
1801 Methed 15 20 CFR GG App. A (Szmple Ooly)
1203 Methed 1458, 40 SFR S0 App. A [Sampe Oniy)
1805 Methad 16 40 CFR S0 App. A (Sampla Only;
165 Mgthad 16 40 SFR B Azp, A (Sarnple Only)
1608 Mettad 16 40 SFR G App. A (Sample Onbyd
189 Methed 18 40 GFR G0 Apa. A (Sample Onhd
1807 Wethae 168 40 CFR, 50 Ang. & (Sarnple Cnlyh
1202 Mistaes 188 40 SRR 50 App. A (Sampla Cniy)
1814 nlethed 17 46 CFF S0 App. A {3amals Daly)
1513 wethad 15 40 CFR 50 Agp. A (Sample Only)
1815 Methad 19 40 C2FR 60 App. A (Sampls Oniy}
1038 rethed 19 £ CFR 81 App, A (Sample Onkd

Izzue Date: July 1, 2007
Expirziinn Date: June 30, 2008

na.Stack Testing Program Cestification .- " 7
AP : - rnal

Parfeulates ]
Particulztes from asphzle processing
Bartculates

© Patleulates fram fabric iters

Partlculaes frorm woeol flberglass Insuladon
Pariculates

Syliur diaside

MErogen Chades {MOR)

Mercury

Hydragan sulice

lead -

Fluoride

Flueozida

Carbon disulace

Carbeny sulfide

Hydrogen sulfide

Totsl reduced sutfur

Diznethyl Disulfide

Rimetnyl Sulida

Hyelrogan sulfide

Medyl Marcaptan

Tetal reduced sulfar

Texl educed sulfur

Farficulates

Gasacus Organic Compaund Erdsslens
Nitragan Cwldes [MOx}

Patleulates 502 WOx sulfur remeval effision

T(281) 443-6400

L+ Sfatus. - Pate Bffective
Aecredied THZ003
Accredited THZI03
Seooreditad THROEE
Aecredited THRAS
Aocmadited THI2003
Accoredied THI2003,
Aeeredded THA003
Arredbed Tr2003
Aceredited Til2q0a
Aczpediiend TH 2003
Apnddiveed TH2003
Accredined THZ2003
Accredited THR2003
Arrredited Tif200s
Aoaditd THEZ0D3
Aogredited TH 2002
Acoedied THZ00S
Accredited FH200s
Aerraditad T 2a0s
Aozadited TH203
Aooedited THIZD
Aezredited THIZOED
Acoredied TH2003
Aeccradiied F2ACS
Lcemditad F29T3
Axzadited THRE002
Anaredited THIZ0I3

2rint Dale

STATE
STATE
FTATE
BTATE
ETATE
STATE
STATE
STATE
STATE
ETATE
ETATE
BTATE
STATE
HTATE
STATE
STATE
STATE
STATE
FTATE
JTATE
STATE
STATE
STATE
STATE
AR
STATE
STATE

g e L S I T L A &

Brar2Cay 12708 PA
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Acradliaton #rogrsm

Latoratory Scope af Accreditation

Faga 3 of 5

Organization. -

03097

Clean Alr Engineering
321 Century Plazs #130
Houston , TX 77073

Lovistana Sta
Methed =~ .

ck Tesking Fregram Cerlification

LT Methed Ref .

Mathian 1% 40 CFR BQ App, A (Saimple Oniy)
Neethod 23 40 GFR B3 App. & (Sample Only)
Wit 25 40 CPR B0 App. A (Sample Only)

Methad 258 40 CFR 60 App. A [Sample Cnly}
Method 26 40 CFR B0 App, A {Sample Oaly)
Methed 26 40 CFR 60 App. A [Samale Cnly}
Mathod 26 40 CFR. 80 App. A (Sample Only}
Mathad 26 40 CFF 60 App. & (Sample Cnly}
Methad 26 40 CFR B App, A (Sample Only)

Methad 264 40 CFR 50 Aop. A [Sample Cnlv}

hethod 264 40 CFR 60 Aop. A (Saosple Qnivl

Meshod 364 40 GFR 50 App, & (Sarpie Cniy)

Methoo 268 40 CFR B0 App. A (Sample Onin)

Wetnad 264 40 GFR 5 App. A (Sample Gnhy)
Mzthad 29 40 GFR 50 App. A (Sampla Gnkd
Methad 3% 40 CFR BEQ App. A (Fample Only)
Methad 29 40 CFR E2 App. A (Sample Ooly)
hiethod 23 40 SFR, 60 App. A (Semple Onby)
Metngd 23 40 CFF, 60 AR, A {S5mple Qrily)
Methed 23 40 CFR 60 App. A [Sample Cnly)
method 28 40 SFR GU App. A (Sampe Sl
Mzthad 28 40 CFR BQ App. A (Samp.a Onay
hethod 28 40 CFR 40 App, A (Sampe Gny)
Mathod 22 40 CFR &) App. A (Sample Qnly)
wiethed 28 40 CFR B0 App. A (Sample Cnly)
Methed 29 40 CFR G0 2pp, A (Sample Qrky)
Methed 29 40 CFR B0 App. A (Sample Only)

Tzgee Drate: July 1,2007
Expiration Date: June 30, 2003

Analrks

Sulfur dicside’

DiiestinsiFuransy

Fasequs Nonmethane Crganic Emlasions
GZasegus Dganlc Emisslons

Eremine (Br2)

Chladne

Hydmchloric ack [Hydrogan chlorde (gas anky))
Hydrogen Bromlde (HEr

Hydreoen flugride (Hydrefucrs acid}
Exommina (Bra2)

Chigrire

Hydrochioric acld (Hydregen chlerlde (gas ony)l
Hydregen Bromlde (HE

Hydrogar, flusrice (Hydeaflieasie acid)
Antimany

Ammenic

Berum

Baryilitrn

Cxdmikm

Chramium

Cabat

Copper

Laac

Wanga ness

Mersury

Mleleal

Fhazphanvs otz

(281) 4436400

" Etatus ' - Date Efoctive
Accradited THEOGS
Acreihed FH2aLS
Ascredied THR203
Aoeadited THE003
Accredied TM2003
Accredied THI2003
Accresdied TH2002
Aooradhad THEDGS
Accredited THRAm
Ascracited THRA0m
Aoaecitod THZ003
Asaradited THI2003
Accredibed TGOS
Accrediat THEOOS
Acoraditad TH200G
Aooredited FiH200d
Accredited THRZAT
Aoadited TMI2002 )
Arzredied TH 002
Aeeredied 2003
Lrprediad ELRTFin]vs]
Accredited TH2005
Artred|tad THZA03
Azadited THEa0g
AcTaditad 7H/Z003
Accredited THERE
Aorredited THZ002

Print Date

Type ’ ] Ab
FTATE
STATE
ETATE
STATE
ETATE
STATE
STATZ
STAT=
STATE
STATE
FTATE
STATE
STATE
STATE
ITATE
STATE
ETATE
STATE
STATE
STATS
3TATE
STATE
STATE
STATE
ETATE
STATE
STATE

A ol o o ol o o M
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Laboratory Scepe of Aecreditaiion

Organization.:~~ .~ - T s
#3099 (281) 443-6400
Clean Air Engineering

321 Century Plaza #130

Haonston , TX 77073

Lauisiana Stack Testing Program Certifieation .-t 2

Ll Mathod Ref’ | - T A R o Status’ o bate Effective” * Type, R
- Nietned 29 49 CFR 60 App. A (Sample Only) Selaniun Accreaited FRea STATE 1o
1351 fathod 28 ] CFR 60 App. & {Sample Only) Silwar Aecredied TH 2003 ETATE L&
1861 Methad 25 40 CFR BO Agp, A (Sanp-e Oniy) Thallern Aeprediad THIZ002 STATE L&
1861 hilettad 29 40 CFR BD Sppo A (Sample Onbd Zlme Secmditad 2005 STATE LA
18483 Methed 206 40 GER B3 App, A (Sample Only) LChramium Accradited TM 2003 3TATE L&
1808 Methad ACE 40 CFR B3 Agp, A (Sample Only Mlethgnol Aszredited THIZI0: STAHTE LA
1911 Wethod 346 40 CFR 63 App. A {Samole Ualy) Fammakieinyda ' Accredited THIZ0A2 STATE [
1945 Meshod 5 40 GFR 80 Apa. A (Samal= Oaly) Sulfur dlex|de Arcredlbed FHR20G3 STATE LA
1852 Miztnee 7 40 CFR 50 App. & {Sampls Cnly} Mitrager Qxldes (RO Aaredited T RA0G STATE L&,
1255 Kipthod T4 40 OFR B1 AR, A (Sample Onky) Mitragen Crides (MO« . Acoredied [Zatrtos) STATE LA
1857 WMethed TE 40 CFR 60 App. & {Sample Only) Miregen Ceoides (WOx) Accradied TR20A5 STATE A
5L Mathed 73 <0 SFR 8 App. A (Sample Cngyd reitragen Clxiges (hOxh Aozadited T2 STATE LA
1961 Methad 71 58 CFR B0 App. A (Sample Only) MRrogac Oxides (N Areorediied 52003 ETATE LA
1565 Mzthad & £0 GFR ED App. A (Sarnple Only) Sulfurie Amid Mist Acerediat TrLEDIA ETATE L
1987 Miethod 5 40 CFR G0 App, A [Samals Daly) QOpaaiky Accraditad TI2003 STATE LA
{877 S-B4E G010 (Sample Only) Modifad Method 5 Sample Tramn Ancredited THM2003 STATE L&
1ars Eyi-246 0011 {Sampla Only] Acetaldakyde Accredied T2 ETATE LA
<878 FNE246 1071 [Sample Only Acatophenons Arcretited FIIDACS STATE 1A
187 SyW-pa8 03 (Sample dnak) Fermaldshyda Aoredited TH/2003 ZTATE L
19vg EWh-B46 Q011 {Sample Only) isaaharane Feeredied  THizC03 STATE LA
1373 SWNREAE 3011 (Satape Omy) Pragisnaldehyde Aceradhed THI2003 STAT= LA
L8583 SWN=B4E Q03N (Sample Delv] Digecin & Puras Samplng Systam Acsedited 2005 2TACE Ly
1065 SIWN-E48 D030 (Sample Onky) Valatile Qrganis Sazpling Train (VOSTY Accrecited TrMza03 ETAHTE LA,
1987 SW-345 O3 {Samale Only) Sarapling Methad for VOGS (ShVACT Aceredised THIECO2 ETATE LA
13851 5Wh-B4E Qoa0 {Sanzpla Cnly) temkinetic BOIGE Sarmpling Train Accredited T2 STETE A
1924 SWNE4S 0051 (Aralysis Daly) Midget Implrger HOWSE Sanpkng Traln Acrradited THIZ00E STATE ()
h[=:=E) SWSS4S 00BD (Sample Qnly) Aatirmany Aseracited T STATE L&

Tesun Date: July 1, 2007
Expivation Date: June 50,2008 Print Date BI&H0AT 121708 £
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Page 5 of 5
Laboraary Scopz of Accredifation

Organization .-

43099 (281) 443-6404
Clean Air Enginesring

321 Century Plaza #130

Houston , TX 77073

Louisiana Etat:k Teshng Frngram l:ert:fmatmn

Wathe Wethad fef- " . - UBtatus. - {Date Eifective-’ . Type - :
1905 SVIBAG 00B0 TSample t:mlyj "Rrzenls Ar=edited T Y ETATE LA
1985 SWLE4S 0080 (Sample Jaly) Barluta Asaredied THIZGR HTATE LA
1495 SW/-B45 000 (Satmala Only) Beryllium Aczrediad TH2003 . BTATE- L,
1695 SIN-B4f OG0 {Sample dnly} Cadmium Accradied 2008 STATE iy
585 EWLT46 006D (Sampia Onld Sobait Ascreditad FI2008 STATE L
= 1895 FW-E4E DOED (Sample Sk Seoaper Acradited THIZA03 STAVE La
' REEL SNB46 0083 (Sample Orhy) Lead Aozadited TMZ2 ETATE LA
e 1955 SW-848 DIE0 (Sampala Oaly) Manganase Aogredied TH2002 ETATE La
b2 1885 SWW-B4F OOEE (Sampla Only) Maraiiry Accredied TH20CE BTATE i,
585 SW=24E J0E0 {Sampiz Only) Mickei . Ascreditzd T 200 ETATE CoLA
1885 SW.545 D] (Sample Onk) Pardculates A= itad fafrilee] STATE L&,
19E5 SWLEAR CAGT (Sample Qrly) Phesphiorus baial Acradited THIZEA3 ETATE L&
1335 SwN=B45 0OS0 (Szsmple Jaly) Fehanium Accredied THIZ00S STATE LA
835 SVi-B4E OBS0 {Sample Cnly) Sliver secredited THOLE STATE L,
1885 Sity-248 O0ED [(Sarmpie Cnly) Thallium Accradlted THF20m STATE LA
1995 SNLEAE 008D [Sampls Only) Tatal chrormium Accpedited TR A2, STATE LA
1955 SIN-B45 0080 (Samale Only) e Acaredied TH2003 ETATE LA
1E37 - 345 I:IDE1 {Samj:lﬁe Cnly} Chromiurm Wl Accredied TR0 STATE (=

o e - Bt Erfective .1 1 Typs AT
ZRA 300.0 Cricrge Feradned 1ZSZ008 S.ATE ¥}
10153006 EPA 200.C Fiuerite setredbed 112502006 STATE LA
10053008 EPA 300.0 Nitrite Aecradied 2552005 STATE La
10653206 EF# 3000 Sulfate aceracied 1252006 STATE LA
Issue Bate: July 1, 2007
Expiration Date: June 30,2008 Pelnt Date SIBRAGT 12:17:69 PAl
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New Jersey Bepartment of Enviranmental Protection
Environmental Labaratory Certification Program

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS
Effcelive s of 07172007 untlk BE30/2008

Laboratory Name: CLEAN ATR ENGINEERING INC Laboratory Number: ILO04 Activity 1D SLCO70001
S0¢ WEST WOOD ST

PALATINE, 1L 60067

Categornr CAPH, — Atmos. Tners Farameters, Men-Ketnks

Stafue Cudn hatrls ' Technlque Description Aoproved ethod Parnmeter Dezcripton
Drepped CAPOLANN0S AR Theemzl Condustivity [EFPA3C] Carbmm Hinxide
Dmpped  CAPILI00LS AE Epetraphatometsc [EFAI0A; Carboo taneids
Dmpg=d CATDLOOAZG AE iFag Chromategraphy / TEQ [EFA 5] Carbon disutfide
Dmpped  CAPOLOOOZS  AE Gos Cheomatogmply / FED [EP4 15 Catbon oxymulfide (Carbony] salide)
Drorped CAPILOIGAS AR Specific Ion Blesmade [ERA 15H] Fluacids

Dropped CAPRQLOCQMD AR Frimary Alominom Flaute [EPA 144] Fhinhde

Cestified  CAPGLLCOME  AE fon Chremetogmmnby [EFA. 24] [EEA 26A] Eiydropen chiotids, Fafiios and Halogens
Dmpped ~ CAFQLODNS]  AE s Cheontography f FRO [EPA 15] Hydroges salfidc
Applied  CAPOLOODSS AR - Emissent Satepllng Train [EFA 051, Rev 0, L2067 Tmigtnges HENCLL
Dopped  CAPOO00EC AR Grvimetrie [EPA 244] ks and coatings
Cortifed CAFDLI00ES  AE Emrissiox Sampling Tram [EFA 0050, Bev 0, 129467 Imokinetic HCLCLIE
Apphed CAPOILOOGERE AR Thermma] Conductvity [EFA IC] Wztheme

Applied  CAPOLONTD A Themas] Condistvity EA 50T Nitmpen

Applicd CARECLOOI00 AE Thermal Condactivity [ERA2C] Oxygen

Certified CAFOLOIDS AE Gavimetriz [EPA 5] [EFA LT Fardeulam Mattes
Certiffed  .CAZOLO0I10  AE Grvimetrc [EFA 54 -Parkuiiass hMapar
Cotified  CARQLANILT  AE Gravisietric [EF4 SE] Paticnlate Iintter
Cartfal CAPDLOOI2G AR Gravimetric [EFA SE] Particolzte atter
Cemified  CAPDLOOIZS  AB Grayimemsis TEPA 5F] Partieglate Matter
Cortiffed - CARQLODI4S AR DOnnsmetsis [EPA ZOLA] Particulam atter
Certified  CAPGLOQLAD  AE Cravimetmie [EPa 207 Pavdieulace Matter
Cwmped CARQLOIIR0  AE Standaed Methads [EPA 4] Surfaea coakngs
Crapped CAMILODIZT AR Eerhmm-Thorn Titratan [FPA 15A] Sulthr, Total Reduzed
Drmppsd CAFOLOOLRG  AE Baramm-Eharin Tiration [ERA i6A] Sarifnr, Tol Redored
Droppsd ~ CAPDLOOISS  AE Jas Chmmategraphy / FPD TEF A, 168} i, Total Redused
Applicd CAPILONZD  AS Barhum-Thorin Titration” [ERA &) Sulfir Dieoite
Apglied CAPGLOCEID  AE Hacdnm-Than Titration [ERA B] Solfimic gcid
Categarys CAFRDS — AtmuspBerle Organls Farameters

Stahz Coda Aaerlx” Techmiqoce DescripBion Approved Mothod Parameicr Tescription
Dropged  CAFDZ.0002F A GOVED [EF4, 3027 3ty alochol (M stkanal)

KEY; AE= Ajrand Emissions, 5T « Bislagisel Tisgues, TW = Dirinking Water, NP = Mon-Potable Water, UM = Solid sad Chemice] Materials

—.‘..‘l.nlr.a.llﬂan:i.ﬁ.cli Prrameters List —  Efftctive as of 07012007 undl C&30/2008

Pags 1 of2
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New Jersey Department of Eavironmental Protection
Envirenmental Laberatory Cextification Frogram

ANNUAL CERTIFIED PARAMETER LIST AND CORRENT STATEPS
Effacive a5 of 07012007 antil 06302008

Laboratory Name: CLEAY AR FNGINEERITNG INC Laboratory Number: IL004 Activity T: SLCOT00aL
500 WEST WOOD 8T
PALATINE, IL 610467

Categury: CAPH3 — Atmospherie Organic Purnooetecs
Etatus Code Tt Techoigoe Deseripion Approved Iisthsd

Poraraeter Daseripton

Crrtificd  CAPDICIMD AR GC [EEA 18]

EEY; AE ™ Air and Foissions, BT = Eialogical Tissag, D = Deisldng Water, NEW = Kon-Putasls Wagsr, S04 = Sokd and Cheméicn] Marerels

— Anoual Cersfied Pammetsys List —  Bffecthe as of OTOTA007 vl G5/30/2008

Yolntls osgarics
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Mew Jersey Department of Environwrentsl Proteciion
Eavironmental T.aboratory Certification Program

LABORATORY PERSONNEL LIST
Tffeetive as of: 07/01/2007

Laboratery Neme: CLEAN ATR ENGINEERING INC Laboratory Number: IL004 Acfivity ID: SLCOTOGHE

ann WEST WooD 5T
PALATINE, IL. 60487

Pasltion: ¥onoper :
Em_plunn CiteporyInstenment

Gtart Bote  End Date  Documentsdon Seatns

Compicic Date  Comments

COUGLAS FHODES
TANMES WRIGHT

Pogblion: 4 Dificer
Employes CateporyTrstrumont

LR Compleseualified
MITNE  EB0007  CompleiQualificd

StartDzte  Bad Datc  Documcntating Stats

Complete Datn  Comments

DOU3LAS RHODES

TAMES WEISHT

Fosltlen: SepervisorTech Dir
Enipioyes CateporyToabument

U007 Incomplets
#2L2004  A0O0T  Complste/Qnaiifed

Stort Date Tod Dok Docaoneotalion St

Comaleie Date  Comments
‘LOUGLAS 3H0DES SO, WERLE, CAPOL or CANM TL2DT Twomplote
Tabres WRIGHT SDWOR, WEPDR, CAPO or CARD4 A0 | GfE02007  Complese/Qualifisd
DUATGELAS RESDES SO, WPPOq, SHW0D, QF, 10 or CARGR TL2onT Inegmplets
TAWES WAIGHT SNV, WEPQ4, SHW4, OF, 10 or CAPE HI72003 &30007 CompleteQoaliffed
DFFLAS RADDES ETARNS, 05, WEPDSOT, SHWS-12 e CATS 0T Incompleln
TAMES WRIGST BINWOS, Qf, WEPPDS-07, EAWDS-12 or CAFDS ST af02GEY Complate/Crealifind

' Labpratosy Peeoonel List a5 of 07012007

Pegslall




STACK TES’TING ACCREDITATION COUNCIL

AE70A4 HONT AVENLUE
INGE ESIDE, [ LiMOIS G0 |
EAIAfL T SEVANSERET TIRREAT A, O

June ¥, 2007

Mr.Rob Doran
Clean Adr Engineering

VTA R-mail

Brear M. Doran,

(On behalf of the STAC Board of Directoré, I am pleased to inform you that Clean Ar
Engineering has been granted inferim accreditation by the Stack Testing Accreditation
Council (8TAC). Afler carefil revicw of vour Quality Systemn documentation and
procedures, STAC has determincd that they are in canformance with ASTM D7036-04
“Standard Practice for the Competency of Air Emission Testing Bodics”. Final
accredilation is contingent upon successfil completion of your fisld avdil. Pleasc see
Maodule 3 of STAC policy documentation for scheduling requirements.

Draring this period of inlerim acoreditation, Clean Afr Enpineering may not claim to be a
STAL aceredited organization. This requires evidence that your Quatity System is
cffectively implernented in your organization as determined by the ficld asscssment. You
may claim, however, thet your Quality System mests ASTM D7036 teyuircments.

Piease note that the Attestation of Compliarce yon signed as part of your application for
aceroditation requires Clean Air Engineering to be in coniinuous complisnes with the
provisions of ASTM D7036. You arc algo required to comply with all relevant STAC
policies and procedures. I encotrage you to Teview this information,

If you have any questions, please focl froe to contact me at 847-654-4569. Thanlk you for
your perticipetion in the STAC process and congratulations.

colt Bvans -
Chair, 5TAC Board of Direclors
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CONSOL ENERGY, INC. Client Reference Mo: 4700146642
DRESDEN, NEW YORK CleanAir Project No: 10247
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USEPA Malhod 2 Laboratery Dala

Test Blathodl: CTN-027
Location: Unid 4 Ak Healer Inlel ' Analyte: Ammoinfa
Client CONSOL Eneray - AES Graenldge
Froject No: 10247
Method: EPA Methed 34
Fuel Type. Blluminaus Cosl Anakyst) [, Drastba
Fyfor Fuel: 1, 083 to 1,23 ’ o Analyst #mp Mo; _ 364

Farcant

Number  Trial  Porcant GOy 0yFC0y  Percant @y Poreent N, Welght Fa Melhed of Anaipsiss CER
1 1

2 -~

4

Fong.

GEM l:lrﬂlhar}w: 1A, El.'H:IDI:I

" Hun

Number  Trlal Fargent €0, Ou+G0  Pamanl Dy Petcent By WHEuhl Fe Makhod of Analyste: CER
7 1

2

a

AN

13 -‘lﬂl.'lnf.l

.10020 [ fo vaua wlmwm Fange,

1. 1?91 IJ

I::EM of D!hPr .n’wu si,.:numl 34} 4800

RLII‘I.
Hutnber  Tifal  Fercent 804 0AGQy  Pergent Oy PerceniN;  Waolght Fn Mclhed of Analy=lst GEM
3 1
2 ——
3
Avg.
CEM ar 01her A'.l
R EHA RS A R e b e iz i
fan Percent Drg.r Mul
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LSEPA Methed 4 Laboratary Data

Tk Metfod: CTM-0z7
Locatlone Urit 4 Alr Healer Iniel Analyte: Ammenia
Cle=nl: CONSRL Enerpy - AES Greanidge Anatyel 0, Dresks & F, Bagk

Gontznts Gross [gm)  Tare foml) Neligm)
Implinges 1 0 HH2Z504 TERT TE2E 5.8
fmplnges 2 0.1 MH2S04 [k 747.8| 124
Hrpinger 3 EMmpYy EE3D = | 4.4
tmpinger 4 Eilira Gol Bi7.R 5015 57
Emplnger &
Emplnges B BT Liquid fomj}
boplogesy L - 0.0 Jess rans ()
Implngor B 54.7 MWed Liquid {grm}

Coplepis Greee {gm}  Tave (pm) Het [gm])
ErpInged o1 MH2S04 TH _ . TEe HF
Impingsr 2 0.1 NH2504 763 Th4LH 0.4
Empinges 2 Fmply 5434, B0 L
bpplnger £ Shica Gel B43.Y &3ld 1z6
tmpinger 5 e e
Implnger 6 d5.41 L iquid {gr}
Impinger ¥ .t loss rinze (m)
kmpinger B TR 45,0 Nel Liguld g}
+ 128 Sihea el famy
m| e g 576 Telal Vic [om
RS e T A R ST R
Tas! Fum:
Contonts Gross fgm)  Tare jpm) Bl gyin)
Imgénger T 0,1 W H2S04 TE3.8) ?56.5] 273
Impknger 2 0.4 W HzECM Téxd 751.6] i N}
Impinger 3 Emply [ GELE T
Tmplnget 4 Sk Gee| B2d, 5 B85 1040
lIimpinger B
Implngesg~~ s S6.B |Rqeikd fgrd
Implnges 7 00 leas s (gt
Implingrs I 288 Mol Llquid fom)

+15.7 Hilca Sal {pm}

+ 1) Edira Gl fm}

Cale b Groze (gogp  Tars (gm) Hat {gm)
Impdnger
Implager2F e
Impegar 3
Impénger 4
Im:pr:lger 5
InpErger B Limnid {sm}
Irgbngar ¥ I [EESTILERS B
Impinger B Mel Liguld fgm)
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T Tolal Ve - o o
5 e R e L A
miml 1me
GHR Y
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Fiald Data Printonk

Laeatione Linit 4 Alr Healar hdel

TesE fathol:
Airalyfe:

CTmM-D2r
Ammonks

Trsl fun; 1
Churd: COMY0L Enemy - AES Graandge Ber. P'resa. In. Hg‘;;!EB.ﬁ i Wox=ds D WDt | WA o
Froscl Mo 10247 Mozele [lameler (D (Mg
o L 15 gy wedvme BBy 4,40 Moot 10 Ha; [MA
Metng Oprslar [T, Ritdsanda Tiq B8, fony wvohrn= %) 16,50 Pitat Gpri0,Bd
Probr Qprealai [E, Doak N PAG0 (dry viatuma %)2 79,10 Fllgt Lenk Gheck: 1] pac] | Fal
Tosl [rabepar3ay
Siad Tene=;|18:04 "
Siop Tema=|19:14 | H;0 {cordensite, miar omy 54.7 Mrler Bax 0. daoc|6e-B
Leak Fale Gelore: B;I[H:IZ chin (gm0 'H[_r HyO {hlce, o} §5.7 Mater AHRH: E’EEEP _________
. Leak Ra Afler D.ﬂﬂa ohm EB"HE Arhunl MoRlure (3% BES Bletar ¥y | {00710 i
Troverse | RunTime | Pil | Saopsa Healgmd etk Ly Gas Mcker {4P, Volunt Isc¥Inallca
Poimt aH fuiely T T Tocw | {calcitaled] | (estoulatodh | {safculafed)
{n.Ha)]  GOBIE '8 \*F} 'F 5
2 150 04,000 a4 02 102 347
201 150 grdi0 - 515 169 i 2%
2.0 i 10,10 835 A0 100 3.3
2-M p R Ta.pag GAR 105 {21 322
ERLY| i8] FEADD 834 14 3 17
20 150 Cily i 634 107 100 3.0z
Leak Ghedk Bk SEE
§-01 1.5 - 3920 B33 104 im 3.G8
1 1,50 8730 335 105 01 .38
1-01 1.50 HLGTD EAD 103 100 3,47
1-M 1.5 94050 B2 106 1H 338
141 1.80 Q7. 530 42 106 10a +28
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Flzd Batm Printout

Task Milivod: GThr-D2Y
Lol Uk 4 Alr Haalar beied Analyla: AramanTe
Tesl Fun; 2 ——
Glenl; CONSOL ENErgy - AES Oevemitgs Bez. Pross, (n. Hol:[2847 | Hoxats 10 Hocfpes_
Profesl Mo 10247 Mer=lz Ddamelar {E, ) A,
. D5 iy vedueme 561 5440 Prtwe 10+ Mo P24,
Meter Oparalon | T, Riclsds T4 GO (dry wedurne 26) 124G Pl G |ousd
Probs Cporalar [T, Redak 235 Ma+CCr [y wolirna %p: O1,60 Filat L=ak Clwck: [<) badl] Fa
Tast Dele; [EATAT
Elarl Time: 1020 -
Blep Time: |11:07 HoO {eornienzala, ml or gmy! 45.0 Meler Box i, No; | 8-
1,=eX, Rtale Defora: |0003 oim @157 H;™ {elfce, @y 12.8 Matar AHeh;
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1-M i50 150 113480 a1 BT 330
1-01 At 150 116.79% BS Ba 332
Leak Ghrdk 20.0 117210
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Fiald Data Printout

Test Melhod: CTM-D27
Locallon; Unit 4 Af Elester el Analybe: Ammonfa
Tect Rum: =
Cllent: SONSOL Encrpy - ALS Giaaikina Bar, Prees. (e Hgp | 204 | Merle IO Mocfids |
Projec] plo; 10247 Wovzle Diginieber (D) (WA
O (&Y vohHE B4 B,40 Piobe B Mo | KA
#heler Cueraler [T, Richards )T COy (ry wolua 5037 1240 FHE s (6B
Profis Gparator | 1. Redak 1 2 M +CO oy voluma % 8120 PEot Leak Chack: ] k] Fa
LT e
Slarl Tine: 1205
Biop Time: |1 452 H£ teardmnsale, ol or gro: e,B Meler Bax 1D Ho:[BRE
Loak Rtz Befare:{0,003 om  [§215°Hp Hg2 feiflca, g)= 10,0 Meter sH@: [ 60550
Leak Rate ARec{l 065 om  [@20°Hg Aelual Molstme (; 614 Mater ¥:[1.00710
Travaree | 13un Téma Sampsa MB1E Dry Gea Meter | VAP, Voiume
Point 6.0 it 4H [l Twin | Towe [ tcaloulated) | {onlornled)
i fo B [ 13m0 CF} No) %
FRTy L] 150 134,110 G} B3 EY )
201 100 1,60 137420 T oz 2.3
2m 150 1.50 140,680 er uz 3.6
PRy 20,0 1,60 143,800 B o3 323
Eemul Cleack 0.0 144,175
140t 260 140 147.500 o8 a% %3z
101 e 1.50 150.:840 104 94 334
1 3540 a0 154,240 151 a4 ZAD
ot Ak 1.40 167,625 0L a5 2,am
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TOTAL AMMONIA ANALYSIS DATA SHEET
Analyticai Technique: lon Specific Electrode

Project Ho. 10247
Date of Analysis 0573407
CALIBRATION DATA Residuals
Caneantralion Electrade Calotlalad Log (G}
of Stancard™ Reading Concenirsfion | Percentage (rlifer)
C (mgfliter) P v  (noflter} Error
100 ag.2 103.056 a1 2 00000
a0 58.3 ART2 -1.¥ 169007
10 93.5 8.832 =-1.7 1.00000
108.5 4,920 -1.8 0.60657
1 148.2 1.008 0.5 00000
0.5 1620 B.607 145 -0.204u3
¥ . assumes standard is ammonla as kH;
Regreselon Analysis Resulls
| Stope (im] £0.07879 | Form of Equalion:
Insreapt (1) 2749754 | LoafCi={miFih
Comelation [{2) 0.009584
SGR 126.6' LEVEL SAMPLE DATA AND RESLLTS
Sample Eample Elactrade Dilutlan Ammania Total
Collacilon | Volume Patanllal Factar Concenlalion | Ammonka
Sample Bumber Dais mil __m¥ mafifer hite
R4 Probe & Jumpar 05/31/07 208 76.8 1 20,2518 4.2134
RB1Imp 1 Satch 0581707 | 128 301.0 1 0.0012 0.0002
R1 Imp 233 Catch 0531507 280 231.8 1 00251 - 0.0070

44 F
63 F
TE




TOTAL AMMONIA ANALYSIS DATA SHEET

Anabytical Teshnigue: lon Specific Electrode

Project No. 10245
Mete of Analys  OGA0H0T
CALIRRATION DATA Reslduals
Concentration Elecimde Caleulatad
of Standand* Reading Concentratten | Pemenlage
G {rnafliten) P fmy} C {mgfliten) Enor
100 43.7 100912 0.4
50 58.4 48,621 2.6
14 2.0 10,235 24
G 107.5 4,984 0.3
1 141.8 1014 1.4
0.5 167.4 0482 1.7
* _ggeymes stehdard [8 ammonia ag nh3
Regreselon Analyais Results
rSlepe {01 ) 002016 Fom of Equation:
| ntercapt (b . 2854755 Lon{C)={m}Pitb
Correlallon (12) 0.9505HK
SCR 128.6' LEVEL SAMPLE DATA AND RESULTS
Bample Sampla Elecirode Dilulian Ammenia J Tolal
Collecilon Vel Potonllal Faclar  Conceniatio Ammenia
__Semple Nombar Date ml MY mygliiter mg
RZ Probe & Jumper OBIDM/07 162 74,2 1 23,9844 368478
R2 imp 1 Catch oe01/07 211 £03.1 1 0.0005 204302
R2 Imp 253 Catch QEMAT 2o 2912 1 0.0010 {0202
R3 Probe & Jumpar OGf01/07 192 T6.6 1 20,8181 40465
R3 imp 1 Caich 0G/01/07 105 054 1 2.0006 00007
R3 Tmp 283 Catch 060107 2085 1304 1 1.7217 0.4563
~ Fleld Blank 0&fi01707 431 166.3 1 0.5174 0.2230
G-4

Log (T}
{mglitar)

2.00009
169897
T.000K0
D.g98ay
0.00a00
03003

FTFF
f8 F
FT13F
TiEF
goF
Fi8F
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CleanAir,

Analysis Case Marrative
lon Chromaiography Analysts

Clent Hamet Conso! Enenjyiate Received: G007

P lanli Py Oresntidge Power Plani{Dats Reported: G20/ 2007 |

Project Numbar; 10247 |sample Type: fmo CER

Sampla Mumbers: 11 through 12| P ram steis: Ammonium
Applicable Analyileal halfod CTW-027
summary of Analysis

This rapart summerzes e rauUlts of analysls perfermed on samples recalved one DEr13M0F

The samples were anlayzed in secondance with procedures nfha EFA Melhod isted aiove.

Method Detect!on Limits '

ethod Detaction Limits have heen determlnad in accordancs with procedures I 40 CFR 136, Appendix B, and in SCConiANCE
wikh pracedures cutiined n CleanAir SOP EPAS-11. Bocurnentzilon ahowing the determination of datectlon Lirmils

are includad with this reporl,

Reparting Detection Limlts
Reparting ilmits have bean deiaymined |n actordance wilh Cleandi S0P [n refersnce W the above llsled EPA Mothod,

Sample Preparation

Samples were preparad apsording 4 the procedures lsted intha EEA Metiod above, Fach gample was analyzed
at futl) strength and @ dilutton was prepared if necessary achieve 5 oncentralion Ihat weas within callbration rango
lImits.

Analysis QAGTE

In accardanca with the cotresponting CinanAlr S0P, The following Quality Assuranc sfeps were takem:

f1afore Iie firsl sampla was analyzed and every hwenty samplas thereafter(and before the fina! calibration) 2

Continuing Calibration Blank fCCEY and a Continuing Calibraiton Verficalon (CCV) wers anakyzod. The CUB musl show a
@ reqraseion congentratlan of zerp; and the GOy must show 2 redression concantration that matches iks acha!
canceniration within 10 percent of the actuei congantration. The OOV s e standard thel 1s prapared from ihe same slock
as e callhration standands. A Cuallly Control (00 sEmplE was analyzed afier the tenth sampla and overy twenty samples
thereafter fok applicaife}, The QG is praparail from a sfock that cormes from o completely diferent manufachrcr than

uscd for calbration standerds. Tha QG rust 8lso mest the same aceepiance orllens as s ooy, Inaddiion e the
preceeding Guality Assuranca steps a matty spike analysls is perfonmed on ten percent of tha tola! number of semples,
Thia sampla is praparetl with squal armounts af a sample and 3 calibration standacd whosa conoantratlon is known Lo b
larger than that of the suple. The btz Splke musl have a recivery of 100 & 10 parcent,




Cleandir

Client Name:
Plant/Facilify:
Project Mumhber:
Sarmple Numbers:

Cleandir Enginesring
SO W Wonrd Slroat
Fafaiine, |L GG -49 75
BUO-E27-N03
Prwmatclraead b ronsy

CERTIFICATE OF AMALYSIS

Consot Energy
Greenfidge Power Plani
TO24F

01 throdgh ~12

Date Recelved: BAY2007
Date Reported; 82042007
Sample Type: Imp C&R

Parameters: Ammonrium

Lahoratory Sampfe Sample MH4+ Zample Detantlion Reporbtng
Muntber Identification Vatuma {ml) Cong, (mgfl} Limlt {mgfl}  Limijt {mg!)
ClzanAlr
10247-00 CCB n.a. < 0.053 264
T247-00 GOV n.a. Difference 0.54% =10% Yes
Reagent Blank
T0247-01 0.1 W H2504 & DI H20 300 ~ 0.053 0,264
Fisld Blank
10247-02 fp C&R 431 < 0053 0,204
Alr Heater Iniat
10247-03 21 F1/2 Rinse 208 4.43 0.053 0.264
0247-04 Rilmp 1 CAR 108 0.38 0.053 0.264
10247-B5 F1 Imp 223 C&R 280 < 0.055 . 0.264
10247-08 RZ F1f2 Rinse 153 .58 0053 0.204
CleanAir
T0247-00 o n.2. Difference 0.34% =10% Yes
Air Heater Inist
1024707 RZ Imp 1 CER 211 (.33 - 0.053 0,264
1024708 R2 Imp 2832 C&R 210 < 0,053 0,204
10247089 R2 F1f2 Rinae 192 502 0,053 0.2G4
10247-10 R3 lmp 1 C&R 186 .35 0.053 0.264
1024711 R3imp 283 C&R 285 - 0053 0264
1024712 Post B3 Rinse oG S 0052 0.264
CleanAfr
10247-00 oy n.a. Difference 0.158% <10% Yes
10247-00 CCB n.a. - 0.053 0.2584
Malrix Eplke Analysls % Recovery
T0247-09 100,2%
0247-11 g97.6%
Anakyst: /, _/l,//'/ N

Iflﬂ’nlel J. NufieZ” S




CleanAir

CHROMATOGRAFHIC DATA REQUCTION

Cllent Consol Ensigy
Projact Mumber 0247

Analyle AmRIMoAUm
Dale BrZF200

Stock Standard 502714 mfi
Weking Black Cone. 50.2Y14 il

cov B.043d
Qo A_6100 mal
Analyiet Amtnanium
Standards Callbration Thata
Callbration Peoinl, Date of 1 2 3 L) 5 G T
conc. (Mol [n]tcticn 7.0e00 05027 1.0054 20109 50271 A.032d 10,0643
Pra-Cal i Trigll  EMENT £.0000 01304 02810 0.5177 13522 15089 2.4952
Pre-Gal 1 Tekal 2 0.0c0% o.1264 (12005 £.5055 1.2538 1.50G2 25T
pra-tal t Trlal 2 0.4k
Pra-Cal 1 Trlal 4 iz
Pra-Cal 1 THal & 04313
Post-C=1 1 Trial 1 1.2541
Pre-Cal £ Trial 1 FTascher) 023t
Pogt-Cal ® Trial 1 k1172 0.2652 06337 1.2581 1.5064 2.4¥ad4
PogE-Cal # Trial 2 012140 0.2B7AR 0_E340 1.2025 1.5021 24T
Ayerage X aliLl] 012345 02652 05220 1.2601 1. 60540 24884
T3P .00 337 1.13 225 1.0 0,15 056
Rosponss Fackor 0,00 407 370 3.4E A8g A4 4.04
Avg RE= 3.85
RED Resp. Fanbar 205
MeesUrzl Ardusl Regm4slon Dlifarance  |s Fhifarance nikerenca |s Rustathre
Ao Caanls  Concemralion Concanlsllon ptiinn  Lesa Thar p-Line EAlfranco
{Cosntsd fimniLy oy | bk 2otScgle? [Heladvn ) Lo Thn WOEE
L0000 (r0gD 104 044% Yas [N YeE
01235 1,503 0,455 0.47¥% © ek 0,30% Yas
02662 - 10105 1024 -0.23% Wig -2, %% a5
1.6229 2.041 2072 10.61% Yes -5.H% Yes
1.2601 o027 5055 -ILAR%Y Yes ) 5E% Yes
1.5054 6.033 a.048 0.15% V&6 -01.96% o3
24884 100454 LiNeRl: .36% Yes 0.35%: b=
Raprpssion Gonstana ls Coaiflclent
Blope m = 4.0468 of [egasslon
|nteTcept k= 0443 & 0 0a57Y
Coefi. &= 0.4008 tea
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CHROMATOGRAPHIC DATA REDUCTION

Client Corsot Enedghy
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CHROMATOGRAPHIC DATA REOUCTION
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air Heater Inle: 1024708 R2 Imp 283 GER G.0429 00415 Q0422 00014 Yas 3 3% i 240 = = =036
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CHROMATOGRAPHIC DATA REDUCTION
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Project Number: 1 0247
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Cate Sf2042007

Determination of Detection Limit
(in accordance with 40 CFR 136, Appendix B)

Analyte I Amwmonium
Area Count
Trial 4 0.1304 n tin-1,0.88)
Trial 2 0.1264 7 3143
Trial 3 04231 B 2.008
Trlal 4 01242 B 2.806
“Trial & 0.1213 10 2821
Trlal & 01172 i1 2. 764
Trial ¥ 01219 16 2602
Averace 01235
Std Dev 0.0042
RS Dev 3.37%
Average Response
Facior 3,86
Weasured Concentration (mo/l)
Trial 1 0,483
Trial 2 0.467 .
Trial 3 0.454
Trial 4 0456
Trlal 5 0447
Tria! @ 0.430
Trlal 7 0,448
Average 0.455
Std Dev 00138
RMS Dev 3.68%
t_‘,}__1 059 3.143W :

sz AEE LI [ﬂg?

Actual Cond 05027
Slope 4.06E+00
Intercept -0.0443
Creff of Com {.9008
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Stock Solution Standard Mixing Recipe (Cations)

Order of Elution 1
Analyte Lithium
Analyte Weight (gfg-mals] 6.84
Solid Formuila L
Nurnber of iohs/Formula 1
Formula Weight {gfg-mole} 42,39
% Analyte in Solid ' 168.37%
Recomended Analyte

Concentration (mg') ' 500

2 3
Sodium Ammonium
22,99 18.05
MacCl MH,

1 1

58.44 5348
29.34% 35.74%
0.3374

1,200 5,000

4 5 B
Potassium  Magnesium Caicium
39.1 2431 . 40.08

Kl MQC&'BHQ‘D CEC'Z'EHED

i M 1

74.55 203.3 147.02
52.45% 11.968% 27.26%
3,000 5,000 7,000

Amount of Salid Required to Achieve the Above Stock Solutian Cancentration tn The Listed Volumetric Flasic

SO0 ml 1.5270 1.5252 74086 2.8800 20,8070 12.8386
Enter Size of Flask N A
Enier Amount of Solid Used
Actual Coneentration (mg/l} S027.14 i
Concentration in the Five Cal Flasks
Stock (1 liter Flask) Solution Conceniraficns
10 ml Original Solution LUsad 50.2714
FlaskSize AliquatSiock
200 5] 0.e02y 1e
250 g 1.0054 2a
250 10 20108 g
200 ] 20 8.0271 48
250 34 60326 b=
250 40 2.0434 CCYe
200 20 10.0543 6w
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CHAIN OF CUSTODY FORM

CLIENT  Tonsol Energy ' PROJECT MO, 10247 @ AMALYSIS REQUESTED
PLANT  Greenidge Power Plant DEPT. el & | 3
PRCJECT MANAGER _Eric Doak ' < | 9 2
z| % 3
3 ;
o <
CAE S £ ADDITIONAL
: g o INFORMATICHN
LAR NO, RUM MO, TEST LOCCATION DATE SAMPLE MATRIX =
1 LInit 4 - Air Heater Inlet 1 83172007 |Front Half Rinsa 1] -208 X
- IR 1 Unit 4 - Air Heater Infet | S/31/2007 |Imp 1 Cateh & Rinse 1] 195 x
L \r"ﬂ 1 Unit 4 - Air Heater Inlet | 5/21/2007 [imp 2 & 3 Catch & Rinse 11 280 Py
‘}, L
= h e . a - .
1},9* N ﬁ 2 Link 4 - Air Heafer Inlet | 6M/2007 [Front Half Rinse 1| 153 X
o
}‘ 2 it & - Alr Heater [nlet MDY |imp 1 Catch & Rinae 1] 211
2 Unit 4 - Air Heater Inlet 672007 |Imp 2 & 3 Catch & Ringe 1 249
B 20T
3 Unit & - Inlet EBMZ007  |Front Half Rinse 1] 1852 % @
Urit & - Inlet EM2007  |Imp 1 Catch & Rinse 1F 185 %
Uit © - inlet BIT2007 |Imp 2 & 3 Cateh & Rinse 1f 265 : %
1
N2, Field Elank &/1/2007 |Entire Train 1] 431
Na, Final Rinse 8142007 |Fingl Rinse 1 Meed Volume
M Feagent Blank BM12007 [0 N H2804 % x Mead Volums
Rellnguizhed by Signature) CateMime |Received by:{Signatuna) DatesTirme Relinguished by:(Signature) DateTime
Courier: CateThme |Relinguished by:{Signature) Drabe Time Rec'd DatefTime B
Special Hardling Instructicns Thiz form was completed by: {E ﬁiD‘l paﬁ;} View Eriw
C A - Pittsburgh, PA 15205
Eric Doak i
Forwarding Lab: Clean Air - Palatineg F— f ?Erf - {E‘:j (i) 787-8130 ph
Atin: D. Rhoades Signature Daste ) {412) 787-8138 fax
2'«]1.“1 0% QG Plltesupgh
PO Number: §8-10247 Enie Do FXE RCRERS




APPENDIX B
Field Data Sheets



NH3 Summary

May 31-June 1, 2007

AES GREENIDGE UNIT 4 GUARANTEE TESTING

Location ECO AHI ECC AHI ECO AHI
Date 05/31/07 05/31/07 06/01/07 06/01/07 06/04/07 046/01107
Start Time 1804 1804 1018 1020 1205 1205
Stop Time 1916 1910 1104 1108 1250 1252
Tast Number NH3-1 NH3-1 NH3-2 NH3-2 NH3-3 NH3-3

Y factor of Dry Gas Meter - 0.933 0.970 0.983 0.970 0.983 0.970
Gas Volume - ft? 43.18 34.16 33.62 26.83 34,02 26.75
delta H of Dry Gas Meter - "H,0 1.0 1.0 1.5 1.5 1.5 1.5
Meter Temperature - °F 106.7 104.6 95.2 97.1 100.4 102.3
C Factor of Pitot Tube B

Nozzle Diameter - inches 0.194 0.181 0.194 0.181 0.194 0.181
Area of Nozzle - ft? 0.00021 0.00018 0.00021 0.00018 0.00021 0.00018
Area of Stack - ft?

H,O0 Weight - gm 97.4 63.2 53.3 59.4 55,5 58.5
Sample Time - minutes 60 60 40 40 40 40
Barometric Pressure - "Hg 29.44 29.44 29.47 29.47 29.44 29.44
Static Pressure = " Hy0

% Oxygen - 35 4.1 4.7 4.5 5.3 4.4
% Carbon Dioxide -

% N + CO

Stack Temp (Dry Bulb} - °F 666.9 636.8 660.5 NA 668.9 NA
Stack Temp (Wet Bulh) - °F

"S" Sample {rms vel head) - "H,0

Ammeonia as NH4, from IC - mg 60.32 >1.53 50.89 2.33 41.41 2.22
Ammonia as NH4, from ISE 54.71 > 1.50 48.04 2.01 38.36 1.80
Sample Volume - dscf 38,99 30.55 31.06 24,37 31.11 24.05
Absolute Stack Pressure = "Hg

Absolute Stack Temperature - "R 1127 1097 1121 NA 1129 NA
H,Q - % by Volume - vapor

H,C - % by Volume - w/ droplets 10.5 - 8.8 7.5 10.3 ] 7.8 10.3
Water Volume - std f° 4.59 2.98 2.51 2.80 2.61 276
Dry Molecular Weight = Ib/lb-mole

Wet Molecular Welght = Ib/lb-mole

% Excess Alr -

Mole Fraction of Dry Gas - 0.895 0.91 0.925 0.897 0.922 0.897
Mole Fraction of Wet Gas - 0.105 0.089 0.075 0.103 0.078 0.103
'NHE, ppmvd as sampléd - 72.81 > 2.36 77.11 4.50 62.65 4.34
NH3, ppmvd @ 3% 02 . l 74.90 > 2.51 85.20 4,91 71.89 4.71
NH3, ppmvd as sampled - ' 66.04 >2.31 7279 3.88 58.04 3.52
NH3, ppmvd @ 3% 02 - 67.93 > 2.46 80.43 4,24 66.60 3.82

Note: For Test Number NH3-1 at the air heater inlet, a portion of the line rinse was lost during sample recovery. Hence, the actual amount
of NH3 present in the flue gas was likely greater than the amount determined from the recovered sample, as indicated in the spreadsheet.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

TESTID LT mETERBOX| N~/ CAL.DATA: dettati| 1.29Y | Comments:
PLANT GREENIDGE PITOT TUBE DESC MA vy| 0.9
LOCATION AIR HEATER INLET PROBE LENGTH [f = cn) LA
DATE 5/R0 /0% NOZZLE D finchl] . 18! FILTER BOX SETTING NA
OPERATORS) B e DC %H,0 (Assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] e - FLTERID| S CHICC# PUCT X-SECTION|  circ ? rect ? other:
BAR. PRESS. [" Hol AL KFACTOR| A4/ A4 DUCT DIMENSIONS DUCT AREA |
‘ LiNE FEmP
TRAVERSE | CLOGK | SAMPLE | STATIC | POOT | METERDIFF METER METER METER TEMP STACK PROBE FCTER | LASTHMP | METER EXHAUST
POINT TIME TME | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP -BOX TEMP o, co,
fportinch} | {24-hn [minuted | [ H.0] " H;0f [ H:01 " Hgl L. m Z»Cj injet | outlet I’F1 [°Fl °F1 [°F] [% voi] [% vol]

4]

> ' -C Cad, G s

i 10 { (.0 i 63t Sa0

iG] s .0 4.3 929613

R 20 i. o <o 732,535

ad] e Lo | T [T4935F]

a1 (O | 5% 1931 ¥

alale itian 33¢E 02 .

BAST | 1590 _; G2eMco
S Lo | oo [941458[10% |03 |525 |33 [a4g |Gl [2F
(9501 w | | o | 6.3 [9eemst] feq 1jod | 439 1833 18573 (0 | 26
i 1.0 120 [Hrop 109 [iod [eho [ 525 | 293158 | 36
ieC] « L0 | 8. |09t 902 o | WoR (1 ed | 325 [ 292 | 5 |35
Febl o || Lo g [Mse g 109 | 1o3 &4l | B25 | z42 | 53 | 3.5
(A10] o [V | ¥ o | %0 {95t jod [ (o= |4l | S25(24% | 5% | 35

- n N - N -y 4
AVERAGE H 1R 7 foH. & &_ﬁyf’-‘?
Sample Train ~ PreTest O-CCH #* @ _ 1O in.Hg Pitot Tube PreTest
e | techess  postest 0200 # @ (2 inHg LeakGhecks:  PostTos

CONSOLENERGY.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page of
TESTID AHT - Kond mererBox| N - | GAL. DATA: dettaH | } gﬁﬁf Comments:
PLANT GREENIDGE PITOT TUBE DESC i | 0.G7C
LOCATION _ AIR HEATER INLET PROBE LENGTH [f] 3 Clp) .
DATE | 6/1/83 NozzLe D [netd| 3/l & FILTER BOX $ETTING NA
OPERATOR(S) B O %H,0 (Assumed) 8 PROBE HTRSETTING| 325
AMEIENT TEMP [’F] BT rLTERID| &0 5 5 DUCT X-SECTION|  circ ? rect? | other
BAR. PRESS. [" Hg] e KFAcTOR| A A DUCT DIMENSIONS DUCT AREA |
LiNE TERE
TRAVERSE | CLOCK | SAMPLE | STATIC | PMOT | METER DIFF METER METER METER TEMP STACK PROBE FLFER | LASTIMP METER EXHAUST
POINT TIME TME | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP BO% TEMP 0, co,
[port-inch] {24-hr) [minute] | [ H;01 [~ H0% ™ H,0] [ Hg) [ inlet | outlet [°Fl I'Fi I°F1 F°F] [% voll [% vol
HoLo - . i 2 . S .0, '

025 | s (WA NA [ 1.5 | & [959.724] 96 [.Q% 4% |375 [741 (60 |3.4

1030 | w0 | | .5 € ez 254 97 | U 325 (239 |Gl |33

1040 | 2 (.5 & 19.9.%c|jo2 93 g 740 16t |3.3
PRt cHsntE | e REG.SIH| = 2 M| nem z

9o

048 1967 5257 ~.31 | pem 326 | 240 |60 |58 ]
WEST 1053 | &2 (.5 | 8.5 A#3.1%6 | oz | 94 328 [ 742159 |59

s | 32 i.5 | 1o 6463|103 | 95 325 | 144 |60 |5.6

ne3 | % -5 | to |9%9.384 jo3 | 95 325 | 2dq | @l |5.4

o8 | 1% i .S | 0.5 [z o] led | 45 325 | 145 | o2 |E 7
AVERAGE L5 76 BT GF. 04

Sample Train PreTest €004 P @ _13  in.Hg Pitot Tube PreTest _ @ _~"
ECY et @

CONSOLENERGY.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

gl
acritit)

Page of
TESTID AHT - Kun 2 mererBox| AN = | CAL. DATA: detaH| i . 574 | Comments:
PLANT GREENIDGE PITOT TUBE DESG| - A/ A v | & G0
LOCATION AIR HEATER INLET PROBELENGTH | 3 cp) .
DATE ol | 2007 NOZZLE I finch]| 3/ s 5 " FILTER BOX SETTING NA
OPERATOR(S) BF 2wl %H,0 {Assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] q¢ rorermp] OB G . DUCT X-SECTION|  circ ? rect? other:
BAR. PRESS. [ Hg] 25%.494 kracTor| /4 - DUCT DIMENSIONS DUCT AREA
Lred s TEAP
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT METER DIFF METER METER METER TEMP STACK FROBE HEFER LAST IMP WMETER EXHAUST
POINT TIME TIME | PRES HEAD PRESSURE VACUUM READING [oF TEMP TEMP -BOX— TEMP o, co,
[port-inch] (24-hr) {minute] " H;0] ' [ Hal 1% vol] [% vof]
Faos” 0
1225 | w [.& | &5 KH93.zez| 04 | 9% 225 |233 163 |58
122¢ 1 1 .5 [ 9.8 [h9eesH[18F |99 e I S S B s S
1225 | % .5 & 99956 o+ | 99 325 | 239 |65 |5.4
g
. -
le32 | joot. 230! _
EAST BRI F| % | [. 5 b iees g | ICY | 99 272G | 292 |t | 2.8
: ; o § - 5 . oMy ) ., - p . o
24z | 38 | | [..5 (i lie?03% | tof | 99 325 |zdi |G |33
2yz | e .5 2 e 332 | o 199 325 | z4t Gz [2.2
257 | || .5 15 lmiz.e3z | e oo 225 2472, |32 (301
55 %
—56 o N
=
AVERAGE i‘ ( YA 2 V-
Sample Train PreTest S.00 % @ _I %  in.Hg
= kot rotem0. R €@ 1O infg

CONSOL EMNERGY.
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

il Page _____of
TESTID Eo.) METERBOX| Aj—~{ CAL.DATA: detaH | 1,720 | Comments: f' g K chtell i dS compltTad
PLANT GREENIDGE PITOTTUBEDESC| -3 Y| 2.08% efier PorT w-3 neo J P’A’;
LOCATION ECONOMZER OUTLET PROBE LENGTH [f] \o e} | oo e 078 forind :
DATE L - 07 NozZZLE ID finchl| 7, € - ©.144 FILTER BOX SETTING NA
OPERATOR(S) Er D 75 %H,0 (Assumed) 8 PROBE HTR SETTING| 325
AMBIENT TEMP PF] Al FLTERD| /052 DUCT X-SECTION|  circ ? © rect? | other
BAR. PRESS. [" Hg] LYyl K FACTOR DUCT DIMENSIONS DUCT AREA |
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METER DIFF METER METER METER TEMP STACK PROBE FILTER | LASTIMP METER EXHAUST
POINT TIME TmE | PrES HEAD PRESSURE | VACUUM READING foF] TEMP TEMP BOX TEMP 0, co,
[portinchl |  {24-hr) i 14
o £293,005 | :
T . 5 o[ 4 08 o) 1157 105 [Tlo 65 |
wl | 10 5 12268 liog lio) [s63 927 213 |60 |26 |[73
. Iz ——— S Y
S R S — \ls¥oo |IT———1 | —
2w |57 10 7 4244  110% 06 |c7¢ 719 219 6!
w-> | o W7, 7 188731 lwg 165 sl |2 |25 160 |7¢ [1Z74
a0 |0 7 85060 0% ws 77 | 721 727 |6
— 851023 |——- — I
s |50 [.O % ey 3¢ oy llos 1723 \>Zi  |z4 185 |3.6 17t
Fe © L.J G 5759 log  livs |7zy | P2y |230 |4 2.5 |y
45 P, 9 186,300 lws  lies |78 %y |23 |é] |
—_ X1, 300 _ — ,
0w |97 [, 0 10 sou 5% (0% ok |bov |54 735 g3 |47 173
E-7 | s 1.0 /1 %6525 log  liod s 1%n 1236 16r 130 6T
1016 | [0 1) 27156% |18 [ go! 3% 236 |6 %6 (7,00
AVERAGE 43.13% [06.6+| 566.9L 3.57
Sample Train Pre Test _ {2 @ {4 inHg Pitot Tube PreTest Q @ 1%  inHoO
:{:=.d~:? s Leak.Checks o POSt TeSt @ s ft3 @ o 6 m.Hg s Leak Checks POSt Test 0 A T @ B 6 i In HZO Y

CONSOLENERGY.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page __  of
TEST ID e i — 2 meTerBox| A Y CAL.DATA: detaH| §: /90 | Comments:
PLANT GREENIDGE PITOT TUBE DESC| = —2 Y| 9%
LOCATION - ECONOMIZER OUTLET PROBELENGTH )|  {(7£+ clol
DATE E=-i-07 NOZZLE D finchl| 2t & FILTER BOX SETTING NA
OPERATOR(S) KD 1475 %H,0 {Assumed) 8 PROBE HTR SETTING 125
AMBIENT TEMP [°F] G °= FLTerRD| (0§55 DUCT X-SECTION|  circ? rect ? other:
BAR. PRESS. [* Hg] 24 47 K FACTOR DUCT DIMENSIONS DUCT AREA |
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT METER DIFE METER METER METER TEMP STACK PROBE FILTER | LAST WP METER EXHAUST
POINT TIME TIME | PRES HEAD PRESSURE VACUUM READING [oF1 TEMP TEMP BOX TEMP o, co,
Iport-inch] (24-hr) [minute] | [ H.0] [ H0] [ H.0 " Hal [#] inlet | outlet I°F1 °F1 [°F] [°F1 [% vol] % voll
i0i% o | $72.5050
- 5 . ! g 76! 6/5
};.""'g 10 }'5 ) 380;76"{-
e
%076 | ——T | _
£-2 5= [-95 [:5 6 291499 [qs  [a3 605 [32Z7 273 |63 |36 |64
%as L5 6 13Raf32|as |45 o6 [ 320 745 |S6 |33 |67
- 1paK chipck dove  ng leaKs
] - 589400 | — | : ;
W-l 5w 07 [:5 g [@9254 [9¢ (93 1678 [372{ |26z |61 14< 157
3o [,5 o 12977262198 |93 el 130 (264 |56  |4.] |iss
-
— B97/65 |- a .
W=D B |56 1,5 [ w020t o a5 |FWen| %22l 263 |58 |14 [0
. 1,5 (L kop 21 o a5 |77ted| 273 1726w |ef X9 |nk
Lo
104
AVERAGE -$.35 {. < 33.&7. 7502, |é€>5’s§
Sample Train Pre Test __{/ @ _I5 in. Hg Pitot Tube PreTest C
o | lecwds rowrew 0 M@ 6 Mg  Leakeneoks:  postTest @ 6 inHO

CONSOL EMNERGY.
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

L o Page of
TESTID Eron- 7 s meTeErR Box|]  [N-~4 CAL DATA: dettatt| [, /U() | Comments: '
PLANT GREENIDGE prrot Tuse pese| £~ v|0,4%%
LOCATION ECONOMIZER QUTLET PROBE LENGTH [r]| 1047 cip)
DATE é ~1-G7 NOZZLE D [inchj| x € FILTER BOX SETTING NA
OPERATOR(S) KPrD 3175 %H,0 {Assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] gy FLTERD| {054 DUCT X-SECTION} __cirz? rect? | other ]
BAR. PRESS. [" Hgl 29, 44 K FACTOR DUCT DIMENSIONS DUCT AREA
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METER DIFF METER METER METER TEMP STACK PROBE FILTER | LASTIMP METER EXHAUST
POINT TIME TME | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP BOX TEMP 0; €0,
[port-inch] {24-hr) | iminute] | [ H0] [" H,0] [" Hg] It niet 1 outlet °F1 FFl [°Fl CFl [% vol] % voll
1 f LO.S 0 6)’07,00_(7
. ‘ 5 qih.25 _ 5
W -1 10 [.5 6 g5, 4% |99 lag | 653 | 311 |209 |55 4.3 |54
-
o [9.7 [ 7 |4i9.66 |-joi 9% 1643 |32z |2l |57 |43 OS5
W -0 [10pe [:5 8 LTy 10 14F |[6HY |z 214 56 |96 i0.7
e Il -hi K wEs dgm 2 Ny §ealks Fdnd
| — q ZH 1 }0 0 -
s |0k < | O jazso4 o3 a7 736 |28 [7M (45 |27 16
F-l M 1.5 [0 421,764 liod 149 {743 |38 t% 165 |25 |64
5 |
- a2, 76 | ~— —
e 9.6 T3 (2 w3727 ligs 199 el |Gy |27 g5 2.7 |leD
F-5 s b > ad.52| |tos |Wo el 319 |2 |gs |30 |17
50
1250
AVERAGE |-§.§ a2y 3. 20! /'0/%?} 445 ? 53
Sample Train Pre Test _ O i @ _{TL in. Hg Pitot Tube PreTest @ {4 in. H.O
T | towds remew O ®@  mwg 0 oo | Foutet O @ 6 MO

CONSOL ENERGY.




AES GREENIDGE UNIT 4 GUARANTEE TESTING
NH3 Summary - Air Heater inlet
June 20-21, 2007

Location

East Buct | WestDuct { EastDuct | WestDuct | EastDuct | WestDuct | EastDuct | WestDuct | EastDuct | West Duct
Date 06/20/07 06/20/07 06/20/07 06/20/07 06/20/07 06/20/07 06/21/07 06/21/07 06/21107 06/21/07
Start Time 935 935 1756 1755 2007 2002 1109 1110 1517 1517
Stop Time 1015 1035 1836 1835 2047 2042 1149 1150 1557 1557
Test Number NH3-1 NH3-1 NH3-2 NH3-2 NH3-3 NH3-3 NH3-4 NH3-4 NH3-5 NH3-5

4.970 0.983 0.970 0.983 0.970 0.983 0.870 0.883 0.870 0983

Gas Volume t* 26.266 41.540 27.051 33.120 26.707 33.240 26971 33.380 27.128 34.000
delta H of Dry Gas Meter " H0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15
Meter Temperature °F 89.9 77.2 89.1 77.6 92.7 77.2 2.7 76.3 95.9 85.4
C Factor of Pitot Tube
Nozzle Diameter inches 0.194 0.181 0.194 0.181 0.194 0.181 0.194 0.181 0.194 0.181
Area of Nozzle s 0.00021 0.00018 000021 0.00018 0.00021 0.00018 0.00021 0.00018 0.00021 0.00018
Area of Stack f
H,0 Weight gm 49.3 53.5 54.5 51.2 55.5 58.5 49.8 46.4 48,9 52.4
Sample Time minutes 40 50 40 40 40 40 40 40 40 40
Barometric Pressure " Hg 29.41 29.41 29.44 29.44 29.44 28.44 29.30 29.30 29.21 28.21
Static Pressure " H,0
% Oxygen 4.1 7.3 39 54 39 6.1 4.1 6.5 4.9 6.3
% Carbon Dioxide
% N+ CO
Stack Temp {Dry Bulb) °F
Stack Temp (Wet Bulb) °F
"S" Sample (rms vel head) " H,0
Ammonia as NH4 mg 1.62 4.95 1.94 1.69 0.81 1.72 0.62 1.61 0.72 1.89
Sample Volume dscf 24.13 39.58 24.91 31.57 24.43 31.711 24.56 31.74 24.48 31.69
Absolute Stack Pressure " Hg
Absolute Stack Temperature °R
H,0O - % by Volume vapor
H,O - % by Volume w! droplets 8.8 6.0 9.3 7.1 9.7 8.0 8.7 6.4 8.6 7.2
Water Volume std ft* 2.32 252 2.57 2.41 2.61 2.76 2.35 2.19 230 2.47
Dry Molecular Weight Ib/lb-mole
Wet Molecular Weight Ib/lb-mole
% Excess Air
Mole Fraction of Dry Gas 0.912 0.940 0.907 0.929 0.903 0.920 0.913 0.936 0.914 0.928
Mole Fraction of Wet Gas 0.088 0.060 0.093 0.071 0.097 0.080 0.087 0.064 0.086 0.072
NH3, ppmvd as sampled 3.16 5.89 3.67 252 1.56 2.55 1.19 239 1.38 2381
NH3, ppmvd @ 3% 02 3.37 7.75 3.86 2.91 1.64 3.09 T 1.27 2.97 1.55 3.44
AVERAGE NH3, ppmvd @ 3% 02 5.56 3.38 237 212 2.49
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

TR

‘ Page _ of
Ron | ~f£ast mererBox| L cAL.DATA: dettaH | [.FF4 | Comments:
_PLANT GREENIDGE PITOT TUBE DESC — vy|@.ato
LOCATION AIR HEATER INLET PROBE LENGTH [f] 3 c(p) —_
- DATE G/ 2o /67 NOZZLE ID nehl| /(6 FILTER BOX SETTING NA
- OPERATOR(S) R G %H,0 {Assumed) 8 PROBE HTR SETTING 325
- AMBIENT TEMP [°F] B &f FILTER ID DUGT X-SECTION|  circ? rect? other:
" BAR. PRESS. [" Hg] 29.4 { KFacTOR| VA DUCT DIMENSIONS DUCT AREA ]
. LinE
[TrRaverse | cLock [ sampLe]| sTamc PITOT METER DIFF METER METER METER TEMP PROBE -P::EI! LAST IMP METER EXHAUST
POINT TIME TME | PRES PRESSURE VACUUM READING fok] TEMP BOX TEMP 0, co,
i {24-hr) [] i [°’F] %,
[e935 06 |
EAST [09d0] = [NA [NA | (.8 | 5 | 18443] 86 1
1 |O94 5] w i.< | 6.2 | 2,770 | Te So 0
095D | s .S | 6.6 |aS 038|920 o | .
=i Ls | 2.5 |Qg.n34 91 S 14,2
lcoo | = .S | 8.5 |3i4(4| 45 | 84 54 4.0
10"'Q'5 20 [.5 (O 39. 90| 96 S 54 4.2
lolc | 35 (.5 [ 38. 613 | ¢ g8 54 | 42
015 | 4e LS | {3 |[#w372|}]3 | 98 34 | 3.9
2 ‘
g Lo NS -
AT
&
-5
B0
AVERAGE .5 | %. S L. 2kl
Sample Train Pre Test O-OGLJ__ ft* @ LZ in. Hg
S | tekoheos  postTew$h 05 @ (2 Mg

CONSOLENERGY.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

. Page ____ of
TESTID METER BOX -'\3 - “I~' CAL. DATA: deltaH | | ‘790 Comments: °
PLANT ___ GREENIDGE __ PToTTUBEDESC] A0 )\ Y[ 0.S83
LOCATION e e Gofihe WS PROBELENGTH | X /2 F Cip)
DATE ;@,—B—_—‘ﬁﬁ@&) -0 NOZZLE ID [inch] FILTER BOX SETTING NA
OPERATOR(S) S %H.O (Assumed) 5 PROBE HTR SETTING 325
ANBIENT TEMP [F] A\-/q 85\01 FLTERID] YO S R DUCT X-SECTION|  circ ? rect? other:
BAR. PRESS. [" Hg] 1S . K FACTOR| A R\ DUCT DIMENSIONS DUCTAREA
\. S SSH LO @ ® @ 2ol S @
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METER DIFF METER METER METER TEMP STACK PROBE FHETER- | LAST IMP METER EXHAUST
{24-hr} i d I" Hal i3] inlet o outlet °F) [°Fi I°FI [°F1 r,c.:ol] % v;]
0S3n R N
SO SNLIRI D 2l AE (R340 ][ ST [ — ] —
S JSS0S921 AR [92 ] v [RAO[D[S8T (SO —
o (S0P I T [39 1 [230[ O[S L[ —
>[8RO XKV Oy ~NAOGED = 106
N AO[ e A L EY O
. C S 7 [0S 30 = SRRy e ] —
s | | 1 RSSO0 8 [ 5 LI LR | b o] ——
» \l ‘ S CISANETHRR R RGN LR —
!
. LS S RIS R[OS N SIS v ol —
o 5.8 [l RS 22 23S L R ] —
o ] ] \ SOISNSEIRY [0 RS | L) [ RA] —
[
035 VLS L VO BRIITATRY [V [ (DR ASTIDO R I —
55 i 1
o | x * %
AVERAGE = FF Bi. g4 1o~ 22€.( [232-] {6 13
Pitot Tube PreTest __— @ _ " in.H,0
=L Aok Checks: L FostTest —— @ — in-fi0
CONSOL EMERGY.
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

b B )

[ of _li

 TESTID : R@n 2 - East metereox| 1. CAL.DATA: detaH| [ 4G9 | Comments:

. PLANT GREENIDGE PITOT TUBE DESC| A/ Y| 6.94¢
LOCATION AIR HEATER INLET PROBELENGTH | cey| —
DATE /20 /07 nozzLE® finchl| 3 € FILTER BOX SETTING NA

" OPERATOR(S) A & LH,O {Assumed) 8 PROBE HTR SETTING 325
" AMBIENT TEMP ['F] e, FELTER ID DUCT X-SECTION| _circ ? rect ? :
| BAR. PRESS. [" Hg] 2941 KFACTOR| A/S DUCT DIMENSIONS DUCT AREA !
" | TRAVERSE | CLOCK | SAMPLE | STATIC |  PITOT METER DIFE METER METER METER TEMP STACK PROBE LAST IMP METER EXHAUST
| POINT TIME TWME | PRES HEAD PRESSURE VACUUM READING [oF1 TEMP TEMP TEMP O,
| Ipostineh] | (24 | qminute] 113 r |

_ T75¢ T 92703

| 801

S |45 .c2¢

€7 | e

i

325

|

G

b}

Y

(806G | 10 (.5 G |48.97%| 89 | $C | NA | 325 g | 4.0
AT 15 | 2 [S2.33¢| ¢7 | %6 325 59 |35
AR S | 4 |s5zielal | % 325 59 |34
921 | o L5 ¥ 59.224]| 4\ | 37 328 Go | 3.9
826¢ 30 ['5 c'\ —— 6]‘{ LF 325 e 3.8
931 | 35 [-2 [0 |65 763|995 | ¥F | 325 co | 3.9
1426 4o | \ [ j2 é&‘i 254 | 946 g8 o 325 G2 H-C

-5"

e

4

5o

&0

AVERAGE | |5 g 3F.05} l ‘gcl\ FJ\/A( 39'-‘:-
. Sample Train ~ PreTest O 0l € @ _ S in.Hg o Pitot Tube PreTest __ ™ @

CONSOLENERGY.

Leak Checks: |
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page _‘_of _i

TESTID TEST H METER BOX| A =~ “h cAL DATA: dettat | \ 1Y O Comments:
PLANT GREENIDGE ~ PTOTTUBEDESC|  AD B) Yy IOSRI
LOCATION A 3. proBELENGTH [m] D Ve f Cip)
DATE =20 ~O J | TWE\ NozziED finch] FILTER BOX SETTING NA
OPERATOR(S) RPN . <3 TSV %H,0 (Assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] ~~ ‘%\_LO O FILTER ID DUCT X-SECTION| __circ ? rect? | other |
BAR. PRESS. [ Hg] TS =] KFACTOR] ~J A\ DUCTDEM DUCT AREA

| ENS D) woFE D!

TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METER DIFF METER METER METER TEMP STACK PROBE FITER | LASTIMP METER EXHAUST
POINT TIME TIME | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP BO% TEMP 0, o,
[portinch] | (24-hr) | [minute] | [T H.0] [ H.0] [" H,0] [" Hgl Il I°F] FF] Al [’F1 A [ vol]

0 G 1981,
58] - [0AloA S | G lesvig — -
: 0 [ 1| \ 5SS H A [ael 1 3y o[l [SS]—
s | ) s\ : R 15ss sl RG]l Vv [ars RS L[S =
20 ! 1S C\ OOL},OLO R q R La ,330 LlL; L::% R B
2 ! \ VO (003201 8O 2L [ [RRRI12T LRI S —
5 ) VY o AN R0 | 76 AP R | Ll | SN T
\ \
35 VLS YV WSRO0 i \ N R L SN —
(23S o |} \ REBSIEYE R l R[22 S | L [ SN —
45
50 J '
R \
& Y ] i
AVERAGE bo & 9 S 23,19 T+ L 2294 a3 1631 [ €Y
Sampie Train Pre Test _ =2 1 ft° @ _\ N Hg Pitot Tube PreTest_ —— @ _~— in.HO
=C- | Leskcheckss  posttest OIS @ S inHg | lekGhoas:  PostTest > @ in.H0

CONSOL ENG RGY.
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

. .Page —of

BORREEE =)

TEST I TEST 2 - EAST | METER BOX £ CAL.DATA: delta H {.294 | Comments:
PLANT GREENIDGE PITOT TUBE DESC : ‘ o v| 0.7
LOCATION AIR HEATER INLET PROBE LENGTH (1] % ‘ e | =
DATE _ Q;/ zoﬁ;‘i\ NOZZLE ID [inch] 35/;0; FILTER BOX SETTING! .~ ‘NA
'OPERATOR(S) A6 : %HO (Assumed) B PROBE HTRSETTING| 325
‘AMBIENT TEMP [°F] y, ¥ 3 FRLTER ID DUCT X-SECTION| _circ ? rect? | other |
BAR. PRESS. [~ Hgl 2l KFACTOR DUCT DIMENSIONS DUCT AREA _
LINE
[TRAVERSE | CLOCK | SAMPLE| STATIC | PMOT | METERDIFF METER METER METER TEMP STACK PROBE FRFER~ | LASTIMP METER EXHAUST
POINT TIME nme | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP BOX TEMP 0, co,
i (24-hn) [minute] H [" Hal inlet | outlet [°F °F1 ['Fl [°Ft [% voll % voll
200} ) S
2012, 5 S B9 | 8+ | NA 26 | i%3 57 1 3.%
2017 ] I G 95 | 88 325 [ 190 | 5 4.0
2852 | s i 5 B 225 | 193] o | 34
DOLE | a . 3 s | 39 325 zcz| QO | 4.9
. 20401 = .5 g % 79 325 218 &3 | 3.4
* 42037 e i.5 9 | HAAE A% | R 375 207 G4 | 4.9
S P A T /.51 e |93a3c] 98 | 90 225 | I4e | ¢F | 31
Fed7| w (V| & | s | gz |Grgge | A4 0] NA | 325 (81] 72| 4.9
a5
A0
P
A6
55
ol
AVERAGE i LS l %4 Ak TeF [P 2354 ﬁlz-% | a3 (1 l
- Sample Train Pre Test O-a(q @F)fﬁa @ _[.5 inHg Pitot Tube PreTest __— @ _~— in.H0
T | tecness posre(LCiS @ 1T inbg LeskChocks:  PostTest — @ — inHO
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page of
TESTID TES UV H meter Box| D ~ S CAL. DATA: dettati| \ Y5 | Comments:
PLANT GREENIDGE PTOTTUBEDESC] o M v [OOSR
LOCATION ~FEONGIMZER-QUILEL .} . PROBELENGTH YA / Cip)
DATE L~20 -0 T3 T NOZZLED finch] FILTER BOX SETTING NA
OPERATOR(S) QPSS O T SO (assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] ~ RS O - Aactero| 4 O {5 A DUCT X-SECTION|  circ 2 rect? | other
BAR. PRESS. [* Hg] 2.9 L~ KEacTOR| A0 Ry DUCT DIM ous Ducgsin
(-Q N i B @
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT | METERDIFF METER METER TMETER TEMP STACK PROBE TFRTER. | LASTIWP METER EXHAUST
POINT TIME e | Pres HEAD PRESSURE VACUUM READING [oF] TEMP TEMP -BQX, TEMP 0, co,
fport-inch] {24-hr) [minute] | [ H,6]1 [ H,01 [ H:0] [ Hgl [f1 inlet l outlet [°’F1 K E| [°F] FFl [% vol] % voll
0 .
5
10
15
20
25
30
T -
s | | VS OV [oseasN 30 [T 322 R0 L b S —
LONA] w0 Vi [OSH S RO | 7, -2 3V o | —
45
50
55 a
'
80 !
AVERAGE = <.\ 273. 24 ZF L 7235
Sample Train PreTest_“D I~ ' @ __}.) in.Hg Pitot Tube PreTest

CONSOL ENERGY.




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

CONSOLENERGY.

’ i’age of
TESTID Kun o ~FA4sT METER BOX i CAL.DATA: deftaH| {.%59%¥ | Comments:
. PLANT GREENIDGE PITOT TUBE DESC f’%vffff‘% v | ST
' LOGATION __AIR HEATER INLET PROBE LENGTH [f]| - cp) .
DATE - (mf 24 /0 # NOZZLE D finch| - ¥igs £ FILTER BOX SETTING|  NA
. OPERATOR(S) it %H,0 {Assumed) 8 PROBE HTRSETTING]- 325 - §
AMBIENT TEMP [°F] A FETER ID DUCT X-SECTION| __ circ 2 rect? | other:
"-_'B_AR..'PRESS. [" Hel 29, T K FACTOR pucT DIMENSIONS| DUCT AREA
LipSE
TRAVERSE | CLOCK | SAMPLE | STATIC | PITOT METER DIFF METER METER METER TEMP STACK PROBE FILTER METER EXHAUST
POINT TIME e | Pres HEAD PRESSURE VACUUM READING [oF1 TEMP TEMP BOX o, co,
fport-inch] {24-hr) | [minete] | [ H0I _I'H ] °F1 % vol]
- o ryes T . (%?,Z‘iiigf i
3 P e e e =y & ; iy 7 CF 77—1‘_———-
. VAT MA | 16 | 55 licowsz| 44 [90 | a4 [R327 (239 Gl | 3.9
| w | | 5 | o i 2 | 2 | J6 RZLG | 232 | 52 | 4.¢
i w | 5 | F w2350 A | EF 3301238159 |4.0
oL 20 LB | AE 069 |97 | B3 329 | 2349 |2 | 349
= 5 | 2.5 lid6as| 95 | 93 328 20 |G | 4.
29 ] s .5 19.5 [HE.45%] 99 %9 324 | 244 |GG | Ao
(e 3 f 5 | rte (Mo 486|100 | G9C 32y |25\ om | 4.2 |
. — - «.. — - i P, Ty = iy
49 | wo | N | N .5 | jz2 lisvogysl oo 1Al Ns | 32¢ | 246G |62 | 4.3
3%
P
50
55
B0,
AVERAGE i & %3 I&(wc\q’} 9.7 32%F .M | 34t.0
Sample Train PreTestf.iavi- 0 @ _I5 __ in. Hg Pitot Tube PreTest __ "™ @
--Tr':% Leak Checks: e . Leak Checks: PostTest __~~ @ __-—




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page _ of
TESTID TEST™ H S mETERBOX] "D — “~ CAL DATA: deltati| | 195 | Comments:
PLANT GREENIDGE pToTTuBEDESC| AD) Q) YOS 3
LOCATION RN .ﬂ. PROBE LENGTH 1] '/ 9. ! cip)
DATE a2 Y- O \ Ay LE"\'"‘Nom.E ID [inch o FILTER BOX SETTING NA
OPERATOR(S) AR N i e %H,0 (Assumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] . 2 T3 WIES) rrero| 1O L S DUCT X-SECTION]  circ ? rect? other- |
BAR. PRESS. [ Ha] TS AT KFACTOR| ~O CT DIME NS| DUCT AREA
@ &S e @

TRAVERSE | cLOCK | saMPLE | sTATIC PITOT METER DIFF METER METER METER TEMP STACK PROBE -FI-TER LAST IMP METER EXHAUST

TIME PRES HEAD PRESSURE VACEHUM READING [oF] TEMP - BOX. TEMP 0, co,

POINT

. 089 Y1 [ RS
WSOl w } !/ ) OSSR B2 [ T, II 22N RS W [N —

[ 1 ] /
/ ) [

o | | ] \

55 ‘ l \

60 ‘ ' I

AVERAGE L; ‘? 3 I 333, 1
Sample Train Pre Test _ > VS @ ) Pitot Tube PreTest

CONSOL EMNERGY




EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

: Wiairk g&%

Page of _
TESTID EAT RQuUuN = METER EOX ] CAL.DATA: deltal | /. $¥% | Comments:
PLANT GREENIDGE PITOTTUBE DESC| A4 Y| &5 Fr
LOCATION AIR HEATER INLET PROBELENGTH [i] 3 cip)
DATE (o f21 f@ P NOZZLE D [inchl| 3450 FILTER BOX SETTING NA
GPERATOR(S) (e g %HO {Assumed) 8 PROEE HTR SETTING 25
AMBIENT TEMP [°F] AL FILTER ID DUCT X-SECTION|  circ ? rect? | other
BAR. PRESS. [" Hg] 28 7 K FACTOR DUCT DIMENSIONS DUCT AREA |
i pig i
TRAVERSE | CLOGK | SAMPLE | STATIC | PITOT METER DIFF METER METER METER TEMP PROBE FLIER | LASTIMP METER EXHAUST
POINT TIME TIME | PRES PRESSURE VACUUM READING [oF] TEMP BOX TEMP 0, co,
[port-inch] (24-hr) fminute] | [ H,0] H,0 " ] ] [°F] [°F] % vol] % voi]
I51% 0 {249 oo .
EAST 1822 | s [ WA [ N2 .o 5 123, (46 3
Sy T 3 R - i i o - e .
1524 | 1 i. 5 = [31.43% 37 O
e . . Ch e i R I « . T
1D84 | 1 | .5 & E 34,744 : 5851234 &1 | 4.9 _
557 [ Ts [ g4 =8 | aa 320 2q0) 51148
I592] 2 .5 A I AL ol q¢f 3 29| 241 TS~
[— . T = - - ——— T = 3 o | T, - P
INE] a0 , A S ey 033 102 | 94 A2Y | Zday |z | do¥
g . H =7 ¢ ¢ . i E ¥ o o i . . o L : 7
I352] a5 | | by | 94 A% 288 03 | g5 324 | 24z | 5y | 4.9
o 7 = . o p p— g ST = -
I55F] w | N | N (.5 (O MELTIY O] 95| SZ50243 | 55 |4.9
35
20
45
w -
&0
AVERAGE /- f | 27028 gﬁ , 7
Sample Train PreTest .01 P @ /7. in.Hg Pitot Tube PreTest __™— @ _—-
eC | LeakChecks:  PostTest L.COL 0 @ [k in.Hg
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EPA CTM 027 AMMONIA SAMPLING FIELD DATA SHEET

Page _ of __
TEST ID TESYHRH Y METERBOX| ) — . caL. paTa: dettaH | | IS O | comments:
PLANT GREENIDGE PITOT TUBE DESC|  ~.) {3 Y[ OSSN
LOCATION ~EECONOMIZER-GUTLET— R~ )Y . proeeLencTH | XYy ! cip)
DATE l~20~O T | U TNOZZLEID finch] FILTER BOX SETTING NA
OPERATOR(S) RO S :) RSO (hssumed) 8 PROBE HTR SETTING 325
AMBIENT TEMP [°F] ~ 9N O - Fererm| VO SO DUCT X-SECTION|  circ ? rect ? other: j
BAR. PRESS. [" Hg] 29 ) KFACTOR| A P DUCT DIMENSIONS DUCT AREA
- @ &8 e @
TRAVERSE | CLOCK | SAMPLE | STATIC | PIOT | METER DIFF METER METER METER TEMP STACK PROBE “FEFER | LASTIMP METER EXHAUST
pomnT - | TIME TME | PRES HEAD PRESSURE VACUUM READING [oF] TEMP TEMP BOX- TEMP
ortinch] | {24k | [minutsl | " H,01 [" H,01 Ly
5 \. S o DSR IR
o | | ( \ L.S |8SR.03
15 \} ! N 302 2R
’ |
20 V.S 2 DL.SA ) 4 A3AS 2 LY L — —
. T S ol 9 [k A ey Ly o] —
" ‘ SS INNST ] RS [ e AN |RAA[ LA L] —
3 VS NOIAN IV gq R[> DALV e ole] T~
\SSLa| 4 I ) 11 D3SO RS | [ DA R WS L L —
45
!
/
50 { ‘ !
55 \ ‘
60 v \ b
AVERAGE | -5 349.C0 85. 4
Sample Train Pre Test &) \< ft’ @ )| S i Pitot Tube
L8 | tekoeas e O @ VD | Leskoheoks:
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APPENDIX C
Laboratory Analyses



& CONSOLENERGY

CONSOL Project #:
General Description:

Date Reported:

1621-085

lon Selective Electrode Results for CTM-027 Samples from AES

Greenidge Unit 4, 5/31/07-6/1/07

6/1/2007

ple: :ocatio] est amp

1 Air Hir In 1 Probe 85 3.93 0.43
2 Air Hir In 1 Line 71 7.21 0.66
3 Air Hir In 1 Imp #1 220 0.625 0.18
4 Air Htr In 1 Imp #2 220 0.538 0.15
5 Air Hir In 1 Imp #3 120 0.541 0.08
5] Econ Qut 1 Probe/Line 130 34.1 5.70
7 Econ Qut 1 Imp #1 220 151 4271
8 Econ Qut 1 Imp #2 220 21.9 8.19
9 Econ Out 1 Imp #3 120 0.7 .11
10 Air Bir In 2 Probe 124 0.149 .02
11 Air Hir in 2 Line 134 10.5 1.81
12 Afr Hir In 2 Imp #1 220 0.529 .15
13 Air Hir in 2 Imp #2 220 0.095 0.03
14 Afr Hir In 2 Imp #3 120 0.02 (.00
15 Econ Qut 2 Probe/Line 129 50.1 8.31
16 Econ Out 2 Imp #1 220 131 37.05
17 Econ Qut 2 Imp #2 220 9.41 2.66
18 Econ Qut 2 Imp #3 120 0.075 0.01
19 Alr Hir In 3 Probe 139 0.076 0.01
20 Alr Hir In 3 Line 120 9.37 1.45
21 Air Hir In 3 Imp #1 220 0.948 0.27
22 Air Hir In 3 Imp #2 220 0.225 0.06
23 Air Hir In 3 Imp #3 120 0.052 0.01
24 Air Htr In 3 Probe Blank 91 0.052 0.01
25 Air Htr In 3 Line Blank 76 0.02 0.00
26 Econ Qut 3 Probe/Line 140 1.9 3.58
27 Econ Out 3 imp #1 220 113 31.98
28 Econ QOut 3 Imp #2 220 9.88 2.79
29 Econ Qut 3 Imp #3 120 0.126 0.02
30 Zeno Blank 125 0.067 0.01
31 0.1N H2304 Blank 125 0.065 0.1
32 Blank Train Imp #1 150 0.19 0.04
33 Blank Train Imp #2 150 0.134 0.03
34 Blank Train Imp #3 100 .03 0.00

*Portion of sample lost during recovery

1.50

54.71

2.01

48.04

1.80

38.36




&7 CONSOLENERGY.

CONSOL Project #: 1621-085

General Description: lon Chromatography Results for CTM-027 Samples from AES Greenidge Unit 4, 5/31/07-6/1/07
Date Reported: 6/6/2007

20072968 AIR HTRIN TEST 1 PROBE 1

20072969 AIRHTR IN TEST 1 LINE 2 0.071 0.67 * Portion of sample lost during recovery
20072870 AIRHTR IN TEST 1 IMP #1 3 0.220 0.28

20072971 AIRHTR IN TEST 1 IMP #2 4 i 0.220 0.03

20072872 AIRHTRIN TEST 1 IMP #3 5 <0.10 <0.13 0.120 <0.02 1.53
20072973 ECON OUT TEST 1 PROBE/LINE [ 38.24 49.25 0.130 6.40

20072874 ECON OUT TEST 1 IMP #1 7 172.34 221.94 0.220 48.83

20072975 ECON QUT TEST 1 IMP #2 8 17.63 22.70 0.220 4.99

20072976 ECON OUT TEST 1 IMP #3 9 0.61 0.79 0.120 0.09 60.32
20072877 AIRHTR IN TEST 2 PROBE 10 0.36 046 0.124 0.06

20072578 AIRHTR IN TEST 2 LINE 11 9.94 12.80 0.134 1.72

20072979 AR HTRIN TEST 2 IMP #1 12 1.86 240 0.220 0.53

20072980 AIR HTR IN TEST 2 IMP #2 13 <0.i0 <0.13 0.220 < 0.03

20072081 AIR HTR IN TEST 2 IMP #3 14 <0.10 <0.13 0.120 <0.02 2.33
20072982 ECON OQUT TEST 2 PROBE/LINE 15 50.82 65.45 0.129 8.44

20072983 ECON QUT TEST Z IMP #1 16 139.91 180.18 0.220 30.64

20072984 ECON QUT TEST 2 IMP #2 17 9.77 12.58 0.220 277

20072885 ECON QUT TEST 2.IMP #3 18 0.24 0.31 0.120 0.04 50.89
200725886 AIR HTR IN TEST 3 PROBE 18 0.43 0.55 - 0.139 0.08

20072987 AIR HTR IN TEST 3 LINE 20 9.4 12.11 0.120 1.45

20072988 AIR HTR IN TEST 3 IMP #1 21 2.16 2.78 0.220 0.61

20072989 AIR HTR IN TEST 3 IMP #2 22 0.25 0.32 0.220 0.07

20072990 AIR HTR IN TEST 3 IMP #3 23 <0.10 <0.13 0.120 <0.02 222
20072991 AIR HTR IN TEST 3 PROBE BLANK 24 <0.10 <0.13 0.081 <0.01

20072992 AIR HTR IN TEST 3 LINE BLANK 25 <0.10 <0.13 0.076 < 0.01

20072893 ECON QUTTEST 3 PROBE/LINE z6 24.74 31.86 0.140 4.46

20072994 ECON OUT TEST 3 IMP #1 27 120.05 154.60 0.220 34.01

20072995 ECON OUT TEST 3 IMF #2 28 10.13 13.05 0.220 2.87

20072996 ECON OUT TEST 3 IMP #3 29 0.45 0.58 0.120 0.07 41.41
20072987 ZENO BLANK 30 <0.10 <0.13 0.125 <0.02

20072998 0.1N H2504 BLANK 31 <0.10 <0.13 0.125 < 0.02

20072999 BLANK TRAIN IMP #1 32 <0.10 <0.13 0.150 < Q.01

20073000 BLANK TRAIN IMP #2 33 < 0.10 <0.13 0.150 <002

20073001 BLANK TRAIN IMP #3 34 <0.10 <0.13 0.100 <0.01




&7 CONSOLENERGY

CONSOL Project #:  1621.085
General Description: lon Selective Electrode Results for CTM-027 Samplos from AES Greenidge Unit 4,

6/20/07-6/121/07 :

Date Reported: 6/21/2007
cation.: i ample:

1 East Duct 1 Imp #14

2 East Duct 1 Imp #2 120 0.333 0.08

3 East Duct 1 Imp #3 100 0.062 0.01

4 East Duct 1 Probe 125 0.27 0.04

5 East Duct 1 Line 125 5.66 0.91 1.62
5] West Duct 1 imp #1 220 6.48 1.83

7 West Duct 1 imp #2 220 0.531 0.15

8 West Duct 1 Imp #3 : 130 0.036 0.01

9 Woest Duct i Probe 132 0.95 0.16

10 West Duct i Line 128 17 2.80 4.95
11 East Duct 1 Line Blank 134 0.132 0.02

12 East Duct 1 Probe Blank 130 0.012 0.00

13 Wast Duct 1 Prabe Blank 132 0.012 0.00

14 West Duct 1 Line Blank 138 0.477 0.08

15 Zano Blank 100 0.012 0.00

16 0.1 N H2504 Blank 100 0.011 0.00

17 East Duct 2 Imp #1 220 1.85 (.52

18 East Duct 2 Imp #2 220 0.404 0.11

19 East Duct 2 Imp #3 100 0.023 0.00

20 East Duct 2 Probe 125 0.355 0.06

21 East Duct 2 Line 136 7.09 1.24 1.94
22 West Duct 2 imp #1 220 4.31 1.22

23 West Duct 2 Imp #2 220 0.371 0.10

24 West Duct 2 Imp #3 100 0.026 0.00

25 West Duct 2 Prcbe 130 0.091 0.02

26 West Duct 2 Line 132 2.07 0.35 1.69
27 East Duct 3 fmp #1 220 0.5 0.14

28 East Duct 3 tmp #2 - 220 0.13 0.04

29 East Duct 3 Imp #3 100 0.068 0.01

30 East Duct 3 Probe 108 0.08 0.01

31 East Duct 3 Line 126 3.77 0.61 0.81
32 West Duct 3 Imp #1 220 3.61 1.02

33 Waest Duct 3 Imp #2 220 0.339 0.10

34 West Duct 3 Imp #3 100 0.047 0.01

35 West Duct 3 Probe 140 0.621 0.11

36 West Duct 3 Line 138 2.75 0.49 1.72
37 Impinger Recovery Blank 200 0.031 0.01

38 East Duct 4 Imp #1 220 0.646 0.18

39 East Duct 4 imp #2 220 0.138 0.04
40 tast Duct 4 Imp #3 100 0.025 0.00
41 East Duct 4 Probe 133 0.174 0.03

42 East Duct 4 Line 129 2.22 0.37 0.62
43 Woaest Duct 4 tmp #1 220 2.99 0.85

44 West Duct 4 Imp #2 220 0.813 0.23

45 West Duct 4 Imp #3 100 0.032 0.00

46 West Duct 4 Probe 136 0.731 0.13

47 West Duct 4 Ling 132 2.37 0.40 1.61
48 West Duct 5 Imp #1 220 4.48 1.27

49 West Duct 5 imp #2 220 0.701 0.20

50 West Duct 5 Imp #3 100 0.037 0.00

51 West Duct 5 Prche 134 0.286 0.05

52 West Duct 5 Line 127 2.27 0.37 1.89
53 East Duct 5 fmp #1 220 0.881 0.25

54 East Duct 5 tmp #2 220 0.207 0.06

55 East Duct 5 Imp #3 100 0.023 0.00

56 East Duct 5 Probe 120 0.156 0.02

57 East Duct 5 Line 122 2.44 0.38 0.72




37 CONSOLENER

Resgarch sl Devalopmant
www.consolenergy.com
4000 Brownsville Rd.
South Park, PA 15129
GREENIDGE COAL 6/1/07 10:30
Sample No.:  NH3-1
Date Received: 06/04/2007
Date Completed: 06/08/2007

Sample Description.:

Anailytical No.:

Submitted By:

20073004
1621 -085  -000

BWG/IEL/DPC

Project No.:

Proximate
S A
Volatile Matter

. Fixed-Carbop -

Ash Fusion Reducing Temp (F)

BTU/b

Ccamon. 7
Hydrogeh
s i -'_'_-ffNit,rogﬁehjj'f :;fﬁ:@"' SRR

Softening o
) Fiuid

Chilorine

Major Ash Elem. % {ignited)

Lsi0zl T adsR
i e

503

Total Moisture
Sulfur D
Pyiitic Sulfur.
Sulfate

Sultur, Total

567

As Determined Moisture 1.525 %
These values have been reviewed and are approved for transmission.

Trace Elements (ppm

Seive Analysis

SIZE WT ¢




J €87 CONSOL ENERGY

Resaarch and Davelopemant

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

Sample Description.: GREENIDGE COAL 6/1/07 14:00

Sample No.: NH3-2 Analytical No.: 20073005
Date Received: 06/04/2007 Project No.: 1621 -085  -000
Date Completed: 06/08/2007 Submitted By:  sWGHEL/DPC

ILw_ILtLJ.a,(mm.i_m

Proximate
Volatile Matter

TBTUD
COMAEBTURD

1t D"

Hydrogen o

'“C.hlorine“'
- Sulfur, Total

- Oxygen (DIFF). - " 6.

MmgLAih_EJﬁM (lgnlted)
S0z e - 4480
AO3 RS -1 I

_: :l;"l'.‘delé'rrr:ii.héd e
Total Moisture .

Sulfur Forms (Dry) HGI/FS]

Pyrlth Sulfur': ERaoen i SRR N A Py | o
Sulfate
Organlc

" Sulfur, Total 2.82

As Determined Moisture 1.515 %
These values have been reviewed and are approved for transmission.




& CONSOLGNERGY,

Raraarch end Developrmant

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

Sample Description.. GREENIDGE COAL 6/20/07
Sample No.: NH3-1 Analytical No.: 20073422
Date Received: 06/26/2007 Project No.: 1621 -085  -000
Date Completed: 08/29/2007 Submitted By: . LOCKE/D. CONNELL

Proximate =~ (Dry) Wt%
Volatile Matter

. Fixed Carbon

BTU/b

Ash Fusion Oxidizing
S e T
Softening

. HYdragen

U Nitrogen.
" Chlorine

e
. Oxygen (DIFF) =~ 10,987 7 Shem e

jor Ash Elem. % (lIgnited)

803
Undetemined = s

Total Moisture 4.28

Ifuyr £ Gl
Pyl S

"~ Suifate

Sulfur, Total Y-

As Determined Moisture 1.315 %
These values have been reviewed and are approved for transmission.
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