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MAY 17 2004
TAMPA ELECTRIC
BUREAU OF
May 14, 2004 : AIR REGULATION
Mr. Scott Sheplak, P.E. Via FedEx -
Administrator- Title V Section Airbill No.7926 4081 8953

Florida Department of Environmental Protection
111 South Magnolia Drive, Suite 4
Tallahassee, FL 32301

Re:  Tampa Electric Company
Polk Power Station Unit 1
Biomass Test Burn Report
Facility ID No. 1050233-009-AV

Dear Mr. Sheplak:

Please find enclosed the biomass test burn report for the gasification of approximately 95% petcoke/coal
with a 5% biomass blend test burn at the Polk Power Station (PPS). As evidenced by the report,
combusting syngas produced from the gasification of a fuel blend of approximately 95% petcoke/coal
with a 5% biomass does not result in a significant increase in any regulated pollutant as defined in Table
212.400-2F.A.C.

This correspondence is intended to provide a response to each specific condition issued by the Florida
Department of Environmental Protection (Department) in the Test Burn Authorization Conditions. For
your convenience, Tampa Electric Company (TEC) has restated each point and provided a response
below each specific issue.

FDEP Condition 1

The permittee shall notify the DEP Southwest District and the Bureau of Air Regulation upon the initial
receipt of biomass, one day prior to gasifying biomass and 7 days prior to commencement of any stack
performance testing. A written final report shall be submitted to these offices within 45 days of
completion of the last day that biomass is gasified.

TEC Response 1
This Condition has been satisfied per TEC’s letter to the Department and DEP Southwest District
dated March 18, 2004,

EDEP Condition 2

Biomass shall be continuously fed so as to maintain a homogenous stream of syngas for combustion
gasification. The maximum biomass content shall not exceed 5 percent by weight of fuels gasified, as
measured during each calendar day. A log shall be maintained at the facility demonstrating compliance
with this condition, documenting the unique blend of Bahia grass with coal or petcoke. This log shall be
available for inspection and submitted with the final test report. Performance testing (mass balance,
syngas testing, and stack testing) shall be conducted for each unique blend of biomass gasified with each

unique blend of coal or petcoke.
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TEC Response 2

The log is provided in Attachment A — the Biomass Test Burn Report, Appendix A. The material
balance for the syngas test constituents and ash is provided in Attachment A — the Biomass Test
Burn Report in Sections 3.2 and 3.3.

FDEP Condition 3

Emissions due to biomass gasification shall not exceed any current limit in existing permits for all
impacted emission units. This test-burn shall not result in the relcase of objectionable odors pursuant to
Rule 62-296.320(2). F.A.C. Performance testing shall cease as soon as possible if the test results in any
emissions, which are not in accordance with the conditions in existing permits, or this authorization
protocol. The test burn shall not resume until appropriate measures to correct the problem(s) have been
implemented. The Southwest District shall be notified immediately upon such cessation and resumption.

TEC Response 3
There was no exceedance of emissions of any current limits in TEC’s existing permits. Also, no
release of objectionable odors occurred during the test burn.

FDEP Condition 4

Representative samples of "as-burned" coal, petcoke and biomass shall be taken and analyzed for each
unique blend of biomass gasified with each unique blend of coal or petcoke. All sample results shall be
submitted with the final report.

TEC Response 4
The analysis is provided in Attachment A — the Biomass Test Burn Report, Table 5.

FDEP Condition 5

As-bumed (syngas) fuel samples shall be collected and analyzed as "refinery gas” (as has been done with
past compliance tests) upon initial gasification of each unique blend of coal or petcoke. Sample results
shall be provided to the DEP Southwest District and the Bureau of Air Regulation with the final report.

TEC Response S
A syngas fuel analysis is provided in Attachment A — the Biomass Test Burn Report, Table 4.

FDEP Condition 6

To provide reasonable assurance that the ash generated from any fuel blend can be disposed of in a
method to be proposed by TEC, as well as to ensure compliance with the solid and hazardous waste
regulations, representative samples of the gasifier slag generated as the result of gasifying coal and
petcoke with biomass shall be segregated, sampled and analyzed in accordance with the requirements set
forth in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA Publication SW-
846, Third Edition."

TEC Response 6
The TCLP analysis of the slag is provided in Attachment A — the Biomass Test Burn Report,
Appendix B.

FDEP Condition 7

Stack gas emissions testing for SO2, NOx and CO shall be conducted for each unique blend of biomass
gasified with each unique blend of coal or petcoke and results reported for all measured syngas
constituents as well as all currently regulated pollutants. Alternatively, CEM data may be utilized (if
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available) provided that the CEMS are quality assured pursuant to 40 CFR 75. The data assessment
reports from 40 CFR 60 for the most recent RATA and CGA shall be submitted along with the most
recent CEMS QA reports.

TEC Response 7
The emissions data is provided in Attachment A — the Biomass Test Burn Report, Appendix C.

Attachment G contains the most recent CEMS QA reports. The Polk Power Station Title V Permit
1050233-009-AV does not require data assessment report for the RATA and CGA. Therefore, this
information is not included.

FDEP Condition 8

All stack performance tests shall be conducted using EPA Reference Methods, as contained in 40 CFR 60
(Standards of Performance for New Stationary Sources), 40 CFR 61 (National Emissions Standards for
Hazardous Air Pollutants), and 40 CFR 266, Appendix IX (Multi-metals), unless otherwise approved by
the Department, in writing, in accordance with Chapter 62-297, F.A.C. All performance testing shall be
submitted with the final report.

TEC Response 8
This Condition has been satisfied through the use of CEMS, TEC’s primary method of compliance.

In addition, TEC submitted to the Department the stack performance test results for the biomass
test burn in a letter dated April 29, 2004 and the results are in Attachment G.

FDEP Condition 9
This Department action is only to authorize the temporary blend performance testing of biomass

consisting of Bahia grass.

TEC Response 9
This test burn was conducted using Bahia grass. The previous biomass test was conducted using

eucalyptus. The two consecutive biomass tests have demonstrated that the gasification of biomass is
technically feasible and will not adversely impact emissions from PPS Unit 1. Based on these
favorable results, TEC would like the Department to consider granting PPS the flexibility to gasify
a variety of non-treated biomass without the requirement of additional testing.

EDEP Condition 10
The Department's Southwest District and the Bureau of Air Regulation shall be notified within 5 days, in
writing, upon completion of the biomass test burn program.

TEC Response 10
This Condition has been satisfied per TEC’s letter to the Department and DEP Southwest District
data April 5, 2004.

FDEP Condition 11
All testing series shall include emissions testing for emissions units operating at permitied capacity.
Permitted capacity is defined at 90-100 percent of the capacity allowed by existing permits.

TEC Response 11
The biomass test was conducted between 90 and 100 percent of the allowed capacity. Therefore,

this condition has been satisfied.
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TEC has conducted two test burns of untreated biomass at PPS to date; the first with eucalyptus and this
one with Bahia grass. Neither biomass test burn showed emissions increases as a result of including
untreated biomass in the fuel blend at PPS. Accordingly, TEC would like the Department to consider
authorizing TEC to include other similar non-treated biomass products in the fuel blend at PPS without
further testing. TEC will formally pursue this request.

TEC thanks the Department for its cooperation in allowing TEC to perform the test burn. If you have any
questions please call Shelly Castro or me at (813) 228-4408.

Sincerely,

Manager- Air Programs
Environmental, Health & Safety

EHS/gm/SSC193
Enclosures

c/enc: Mr. Jerry Kissel - FDEP
Mr. Tina Vielhauer - FDEP
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1.0 INTRODUCTION

Tampa Electric Company {TEC) conducted a test burn on April 1, 2004 at the Polk Power Station (PPS} Unit
1. The purpose of this test burn was to investigate the effects of gasifying a small portion of biomass as a
constituent of the feedstock that is processed to form the synthesis gas (syngas) fired in the combustion
turbine (CT). TEC perfonned this test under the authority of the temporary permit issued by the Florida
Department of Environmental Protection (the Department) dated November 25, 2003. The data from this test
indicate there is no increase in monitored air emissions (NO,, SO; and CQ) from PPS Unit 1 as a result of the
addition of a small amount of biomass as a constituent of the feedstock for PPS Unit 1. This report
constitutes the required Test Burn Report for the biomass test burn. The background for this test including
materials and methods used for the test are presented within. Also, the results of the test are presented and
discussed.

2.0 BACKGROUND

PPS Unit | uses an Integrated Gasification Combined Cycle Process (IGCC) to convert solid fuels into a
syngas that can be fired in a CT. The IGCC process is capable of handling a variety of fuels as feedstock to
the gasification process. Currently, PPS Unit | is typically fired on a blend of approximately 55% petcoke
and 45% coal. Thus, a similar blend was used during the test burn with bioinass fuel added to allow for direct
comparisons. This biomass test burn fired a fuel blend that consisted of approximately 52% petcoke, 43%
coal, and 5% biomass.

The test on April |, 2004 was conducted:
e To determine if any technical impediments exist to co-firing biomass as a small portion of the
feedstock to the gasitier, and
» To characterize the emissions resulting from co-firing biomass.

The IGCC process consists of several steps that ultimately result in the production of electrical power (Figure
1}. Solid fuel is homogenized and mixed with water to produce slurry. The slurry is then passed to the
gasifier which produces a high pressure combustible gas (synthesis gas or “syngas™). Afier cooling the
syngas, residual material from the gasification process is separated, the slag is rejected and the water and
combustible fines are recycled back into the gasifier. Cooled syngas is passed through scrubbers that remove
any remaining particulate matter. The syngas then is subjected to a series of steps that remove sulfur and
convert the removed sulfur to HySO,. This clean syngas is then fired in a CT that turns an electrical
generator. Hot exhaust gasses from the CT are used to create steam that powers a steam turbine that also
produces electrical power. This system is an efticient means to produce electrical power on a commercial
scale.

2.1  BIOMASS FUEL HANDLING

In the course of conducting this test bumn, 52.9 tons of field chopped Bahia grass was harvested, stored, and
gasified at the Polk Power Station site. The objective was to demonstrate and test all aspects of generating
electricity from biomass including field harvesting, material size reduction, field storage, handling and
feeding, and pasification. The Bahia grass was successfully stored on site for approximately ten months
without cover using the self-thatching properties and the shedding ability of grass stack piling.

The biomass was loaded in a walking floor conveyor truck by pay loader and introduced into the plant along
with the petroleum coke/coal mixture through the fuel truck unloading facility. The biomass was unloaded
and sent to the “A” silo while maintaining a ratio of biomass to coal/coke of approximately 5.0% by weight
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to assure that test permit conditions were met. Finally, the fuel mixture was sent from the silo to the slurry
processing equipment and consumed over a period of approximately 13 hours.

Figure 1. Block flow diagram of PPS Unit 1 gasifier section showing process stream designations.
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2.2 PROCESS DATA COLLECTION

Data were collected for key variables throughout IGCC process to allow for analysis of air quality impacts of
this test burn.  Feedstock analyses were conducted on both the standard petcoke/coal blend and the biomass
fuel. Feedstock analyses include clemental, metals, and ash mineral compositions and heating value for each
fuel type. Process streams were analyzed for elemental and ash composition, mass flow, and heat content at
12 points in the IGCC process corresponding to the 12 numerical labels shown in Figure 1. An overall mass
balance for the gasifier was calculated during the test burn for each of the 12 process points indicated in
Figure 1. Stack emissions data were collected for NOy and SO, by the Continuous Emissions Monitoring
System (CEMS) and reported at one-hour intervals throughout the test burn. Stack emissions data were
collected for CO by the stack performance test. Emissions data were reported in ppm for each pollutant.

2.3 EMISSIONS DATA COMPARISONS

Emissions data obtained during the test bum were compared to representative emissions data from March 30,
2004 since those data are from the same petcoke/coal feedstock, were obtained inunediately prior to the test
burn, and Unit I was functioning normally and operating under similar conditions as those during the test
burn.

2.4 STATISTICAL METHODS FOR COMPARING EMISSIONS DATA

Emissions data from the test burn were analyzed and compared to the baseline data using a variety of
statistical measures. Emissions data from both the test burn and the baseline periods were evaluated using the
same statistical measures. Data from the CEMS were reported as the variables Heat Input (MMBtu), Power
Qutput (MW), SO, (Ib/MMBtu), SO, (ppm), NO, (Ib/MMBtu), NO, {ppm). The statistics mean (),

variance (0'2), kurtosis, skewness, range, and 95% confidence terval were calculated for each variable.
The mean and variance were used to compare the test burn emissions data to the baseline emissions data.
Kurtosis, skewness, range, and 95% confidence interval were used to evaluate the quality of the emissions
data and to make decisions about which comparative methods were appropriate to use in comparing test bum
and baseline duta, To compare test burn data to baseline data, each set of variables was examined using a
two-sample F-test 10 make inferences about population variances and a two-sample t-test assuming equal
variances to make inferences about population means.
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The comparative statistical methods used in this report require that certain assumptions be met before the
results of these methods can be considered valid. Comparisons between the means of the test burn data and
the baseline data are most useful in determining if there is a change in a process after a treatment is applied.

The statistic that is used to make comparisons between sample means is called a two sample t-test. A t-test
can be used to determine if two population means are equal at a given significance level. The significance
level for this report is 95% (ot = 0.10) in all cases. A t-test compares the ratio of the sample means and
variances to expected frequency distribution of a normal population at a specified error rate. The two sample
t-test is used to evalvate the hypothesis that two populations’ means are equal against the alternative
hypothesis that the two populations’ means are unequal. The hypothesis of equal means is rejected when the
calculated t-statistic is greater than the t-critical value at a given significance level. The validity of the t-test is
based on several assumptions.

First, the two samples are independent. In practical terms, the assumption of independence means that the
two samples are drawn from two different populations and that the elements of one sample are unrelated to
those of the second sample. This assumption is met since the data for the test burn and the baseline emissions
were taken by a discrete sampling device at different times with all variables controlled except for biomass
used as a teedstock in the test bumn.

Second, the two samples are drawn from a normally distributed population. Though the assumption of a
normal population distribution is less critical than the assumption of independent samples it is still important
to veriy that the assumption is met. Since each data point collected by the CEMS is actually a discrete point
sample of a continuously variable exhaust stream the potential sample population is quite large. For modest-
sized samples (combined sample size 230) drawn from a large population the distribution approaches
normal even with modest skewness in the two populations. The tendency of a relative frequency histogram
to approach normal when samples are repeatedly drawn from a large population is called the Central Limit
Theorem. Since the combined sample size of the test burn and baseline data is 48, it is prudent to verify that
the Central Limit Theorem applies by calculating the skewness and kurtosis for each variable in each dataset.
Skewness is a measure of the central tendency of a frequency distribution that relates to the symmetry of the
peak in relation to the mean, mode, and median of the distribution. Normal distributions have a skewness of
0. Kurtosis is a measure of the size of the tails of a frequency distribution. Normal distributions have a
kurtosis of 0. 1f the sample’s frequency distribution does not approximate normality, then the non-parametric
Wilcoxon rank rum statistic can be used to compare population means. The Wilcoxon rank sum test is not as
likely to declare a difterence in population means when it exists as is a t-test since the Wilcoxon rank sum is
based on relative magnitudes rather than the magnitudes of the observations.

Third, variances are assumed to be equal. Since the t-test pools sample variances when computing the test
statistic, unequal variances can have an effect on the nomina! significance and confidence probabilities of the
statistical test, especially when sample sizes are different. However, a computationally more difficult version
of the t-test that allows for the use of separate variances for each sample can be used when variances are not
equal.

A statistical test for comparing two population variances is the F-test. The F-test is used to check the validity
of the equal variance assumption for a two sample t-test. The F-test compares the ratio of the sample
variances to an expected population variance frequency distribution that is defined by the degrees of freedom
associated with the samples. The F-test can be used to test the hypothesis that two sample variances are equal
against the alternative hypothesis that two sample variances are not equal. The hypothesis of equal sample
variances is rejected when the calculated F-statistic exceeds the F-critical value of the frequency distribution
that is detined by the degrees of freedom for the two samples.
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3.0 RESULTS AND DISCUSSION

Biomass fuel comprised 4.5% by weight of the fuel for PPS Unit | during the 13 hour test burn. Biomass
fuel generated approximately 4640 kW of electrical power during the test burn. The addition of biomass into
the feedstock tended to cause a decrease in the heat content of the feedstock due to biomass’ elemental
composition relative to the composition of the base fuel. Emissions from PPS Unit 1 did not increase with
respect to baseline emissions during the test burn. There were no major technical impediments to the
introduction of biomass into the feedstock of PPS Unit 1. A logs of the biomass feed rate and weights of the
biomass delivery was maintained, and is provided in Appendix A.

3.1 PROCESS

Biomass was introduced to the gasifier at a rate of 8,200 Ib/hr. The biomass fuel accounted for approximately
4640 kW of electrical power out of a total of 243.4 MW generated during the test burn based on relative
heating value and feed rates of the biomass fuel and the base fuel. Process results are summarized in Table 1.
Gasifier performance from the operators’ standpoint was indistinguishable from the normal petcoke/coal
feedstock.

Table 1. General process parameters for biomass and base fuels during the biomass test burn.

Parameter Base Fuel Biomass Fuel | Total or Weighted
Average

Feed Ralte (Ib/hr) 172,651 8,164 180,815 Total

Maisture Content (Wi%) 8.43% 29.23% 937% Avg

Higher Heating Value (Btu/lb) 13,268 5,449 12,916 Avg

Higher Heating Value (MMBuw/hr) 2,291 44.5 2,335 Total

Net Power Production (kW) 238,760 4,640 243,400 Total

3.2  MASS BALANCE

Multiple flow and composition measurements were made on the 12 key process streams identified in Figure
I. Closed heat and mass balances shown in Tables 2, 3, and 4 were calculated using a least-squares
technique. All key values reported in the tables were within | standard deviation of the mean value of the
measurements. The mass balance is presented in Table 2 and the stream numbers correspond to the
numerical labels in Figure 1. Process streams 1-2 and 4-8 are feed streams and have a total flow rate of 433
thousand pounds per hour (KPPH). Process streams 9-12 are output streams and have a total flow rate of 433
KPPH. Process streams 3 and 5 are key internal streams and have flow rates of 152 and 333 KPPH,
respectively.
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Table 2. Overall mass balance for PPS Unit 1 gasifier section during biomass test burn. Units are
in thousand pounds per hour (KPPH). Stream number corresponds to numerical labels in Figure
1.

Input (Feed) Streams Product (Qutput) Streams
Stream Flow Stream Flow (KPPH)
Number[Stream Description {KPPH) Number [Stream Description
! Coal / Petroleum Coke 172.65 g Slag 8.29
Blend
2 Biomass 8.19 10 ]Brine 0.04
4 |NaOH for pH 0.61 11 {Clean Syngas To 399.12
Adjustment Combustion Turbine
6 |Oxygen To Gasifier 188.42 12 fAcid and NH, Gas To 253
Sulfuric Acid Plant
7 High Pressure 23.65 TOTAL SYSTEM OUTPUT 432.8
Purge/Sootblowing N, STREAMS
8 Pump Seal/Instrument 39313
IFlush Water
TOTAL SYSTEM INPUT 432, Key Internal Streams
5 Slurry To 333.48
Gasifier
3 Recycle Solids 152.00
To Slurry

3.3 PROCESS STREAM FLOWS AND COMPOSITIONS

Each of the 12 process streams identified by numerical labels in Figure 1 was analyzed for composition and
mass flow (Tables 3 and 4). Table 3 presents the stream flows and compositions for the slurry preparation
area (strecams 1-5). Table 3 also presents the heat content of streams 1-3 and 5. Calculated and laboratory
analytical values agree within the sampling and analytical accuracy range of the measurements. Table 4
presents the flows and compositions for the gasification system (streams 3 and 5-12). Table 4 presents the
compositional analysis of the clean syngas (stream 11) and residual materials from the gasification process
(streams 9 and 3) as requested by the Department.
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Table 3. Slurry preparation area stream flows and compositions during test burn. KPPH =
thousand pounds per hour, AR = as received.

COAL+ g NaOH-pH COMBINED ~RECYCLE S“%ERY
COKE CONTROL  FUELS CHAR o0
Units
COMPOSITION
C W% Dry £2.83 4787 81.44 7384 7988
Hoo 445 504 193 447 0.74 37
N 161 12 159 129 153
s v 340 0.15 327 101 322
o - 327 40,54 30.9 463 0.00 368
ASH " 444 518 6711 459 2012 799
TOTAL 100 100 100 100 100 100
SUBTOTAL FLOW KPPH DRY 158.088 5778 0.304 164169 42317 206,660
HIO Wi%AR 843 2923 50,00 951 72.14 18.03
HIO  KPPH 14.563 2.386 0.304 17253 109571 126824
TOTAL FLOW  KPPH AR 172651 8.164 0.608 181423 151888 333484
MASS FLOW
C Dry LivHr 130038 21766 133704 3376 165080
Ho - 7034 291 6 7331 315 7646
N 2542 70 2612 550 3162
s 5368 9 5376 1278 6634
o - SI68 2343 9 7605 0 7605
ASH 7037 298 204 7540 8972 16512
A 0 0
SUBTOTAL-Dry Solids 138087 5777 304 164169 42491 206660
WATER / MOISTURE  lirr 14563 2386 304 17253 108511 126824
TOTAL " 172650 8163 608 181423 152061 333484
HEAT CONTENT
Caleulated HIV BFU/Lb (Dry) 14490 7699 14222 2 13578
Measured HHV BTUILD (Dry) 14435 8159 1223 13663
Total HIIV MMBTUHr 2291 4“5 0 135 a7 2806
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Table 4. Gasification system stream flows and compositions during test burn. KPPH = thousand
pounds per hour,

STREAM NUMBER GASIFICATION SYSTEM INBUTS CASIFICATION SYSTEM OUTFUTS
5 6 1 7 [] _]_ EE 3 1 10 11 12
GAS ) SLURRY| | wppuRGE| SEALE TOTAL RECYCLE, BRINEl cLEan| acip JOTAL
STREAMS|  UNITS TO| ONYGEN| yrrpoGen| [FLUSH(SYSTEM ) SLAGI oy ing| aanisct)| SYNGAS| GasEs| S YSTEM
GASIFIER WATER| INPUT QUTPUT
o vOL% 1268] 151
R VOL% 3281 048
T VoS 203003
co2|_ VOL% 15.36] — 7040
Nl VOL% 086 59.99 534 L00
A VOL% 761 084 0.05
20 VOL% 389 0.00
i2s| VOL% 0.02] 6.8
COS| VOL % 0.00] 0.4
NG| VOL%) 000 009
02l VOL% 96,50 0,01 .00l 0.02
TOTAL]  VOL % I 100 100 100
MOLE W] LB/MOLE 3215 78.00 73] 4e
FLOW| _ KSCFH 2224 330 6971 236
SOLID AND LIQUID STREAMS
C WT % 3068 3.5 718
H WT% a3 0.00 074 7a9
N WT % 1.74 0.00 129 2622
3 WT % 3.06 0.00 3.00
0 W, 3.58 0.00 .00
ASH WT % 5,60 %6.50 T12] 6639
TOTAL WT % 160 100 100 100
DRY FLOW KPPH] 167181 7783 42317] 0044
120 WT % 36.77 6.2 72.13] 000
O FLOW KPP, 97230 39,300 0507] 160571 0.000
TOTAL FLOW RPPH] 764401 8290 151.888] _ 0.044
ELEMENTAL FLOWS/ BALANCE:
Cl nmeRl 365080 5 i 765080 37 31376 [28054] 378 165080
W LR 21838 0 o[ 4398] 36237 57 12576 5T 13261 340] 26236.8
N[ LIVHR 3162 1366 33643 28211 7 550 5] 27459 190] 28211
s LBAR 6654 0 0 6653 B 1278 127[  52%0] 5654.59
O] wwHR]  teon37]  isdem 3| 34911] 33598a] | 45 7310 324652] 14171] 335984
ASHl LBHR 16512 9 o T6512] | 7501 872 55 o o[ 165121
Al LBAIR 9 5730 0 £180 5168 12| 5179.96
TOTAL]  LIJIR| 333381 TR8419 73646]  39309] 584B59| | s390] 151061 33 399120] 35347] 584858

34 FEEDSTOCK ANALYSIS

A complete feedstock laboratory analysis is presented in Table 5. Both the base fuel and the biomass fuel
were analyzed for elemental composition, ash composition, metal, and heat content. Compared to the base
fuel, biomass fuel has greater moisture content, ash, hydrogen, oxygen, and some metals. Compared to the
base fuel, biomass fuel has lesser carbon, nitrogen, and sulfur content. The difference in elemental
composition results in a much lesser heat content for biomass fuel then for the base fuel (biomass fuel heat
content was 41% of the heat content of the base fuel) and accounts for the dilution effect observed when the
fuels are blended.
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Table 5. Feed stock analysis of fuels used during the biomass test burn.

Total Moisture

Ultimate Analysis

Heating Value

Miscellaneous

Ash Minerals

%
OCwWZITOS

Measured HHV
Calculated HHY

Chlorine
Fluorine

Cr

V

Ni

As
Hg
FPb
Be
Si0,
AlLO,
TiO;
F9203

Ca0
MgO
Na,O

K,O
P205
S0,

Sum of Determined Minerals
Undetermined Ash Minerals

3.5 EMISSIONS

Fuel
Units
Wt %

Wt % {Dry Basis)
Wt % (Dry Basis)
Wt % (Dry Basis)
Wt % (Dry Basis)
Wt % (Dry Basis)
Wt % (Dry Basis)

BTU/Lb (Dry Basis)
BTU/Lb (Dry Basis)

Wt % (Dry Basis)
Wt % (Dry Basis)

ppmw in Ash
ppmw in Ash
ppmw in Ash
ppmw in Ash
ppmw in Ash
ppmw in Ash
ppmw in Ash
Wt % In Ash

Wt % in Ash
Wt % In Ash
Wt % In Ash

Wt % In Ash
Wt % In Ash
Wt % In Ash

Wit % In Ash
Wt % In Ash
Wt % In Ash

Wt % In Ash
Wt % In Ash

Coal/Coke
Blend

8.43

4.44
82.83
4.45
1.61
3.40
3.27

14435
14490

0.02
<0.01

180
23804
5244
28.3
1.03
514
7.7
51.74

18.3
0.92
11.1

4.59
1.59
0.55

1.82
0.14
3.54

97.22
2.78

Biomass

28.23

5.18
47.87
5.04
1.22
0.15
40.54

8159
7699

0.06
<0.01

37.9
68.5
60.7
76
0.425
7.4
N/D
64.29

2.03
0.25
0.74

18.12
3.58
N/D

3.15
3.42
4.06

99.66
0.34

A statistical analysis was performed comparing the mean NO,, SO; and CO emissions from the test burn
to baseline emissions obtained immediately prior to the test burn. NO,, SO, and CO emissions were
analyzed for both baseline and test burn periods on a volumetric (ppm or ppmvd) and mass flow {Ib/hr)
basis. The statistical analyses consisted of calculating descriptive statistics and making pair-wise
comparisons of each pollutant’s variance and mean for the baseline data and the test burn data. The

10
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results of the analyses conducted using volumetric data were consistent with the results obtained using
mass data.

NO,, SO, and CO emissions during the test burn were found to be statistically the same as the NO,, SO,
and CO emissions during the baseline period. Figures 2, 3 and 4 show graphs of test burn emissions
compared to bascline emissions for NOy, SO, and CO, respectively. Tables 6, 7 and 8 present the
summary results of the statistical analyses for the test burn and baseline emissions data for NO,, SO; and
CO, respectively.  The results presented are in volumetric units (ppm or ppmvd), but identical
relationships and statistical conclusions are obtained using mass flow units (Ib/hr). Table 9 summarizes
the statistics for NO,, 8O, and CO emissions for the baseline and test bum periods in both volumetric and
mass flow units, for comparison.

Figure 2. NO, emissions (ppm) from PPS Unit 1 during baseline and test burn periods,

Comparison of NOx (ppm) Baseline vs Biomass
20
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j= R
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>
2
5
0 ' 3 T 1
1 2 3
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— — Baseline Biomass
11
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Figure 3. SO; emissions (ppm) from PPS Unit 1 during baseline and test burn periods.

Comparison of SO2 (ppm) Baseline vs Biomass
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Figure 4. CO emissions (ppmvd) from PPS Unit 1 during baseline and test burn periods.

Comparison of CO (ppmvd) Baseline vs Biomass
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Populations’ mean and variance frequency distributions as measured by skewness and kurtosis
approximated a normal distribution for both NO,, SO, and CO when the sizes of the datasets were
considered, Two sample t-tests assuming equal variances were used to test if the mean values for NO,,
SO, and CO emissions were equal between the test burn and baseline emissions data. This was done
because F-tests accepted the hypothesis that the variances were equal between the test burn and the
baseline emissions for both NO,, SO, and CO. The two sample t-tests results indicate that the observed
differences in means are not due to chance at the 95% confidence level.

12
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Polk Power Station Unit 1 Biomass Test Burn Report

Table 6. Statistical analysis comparing variances and means of baseline and test burn data for NO,

emissions (ppm).

| Parameter |  Baseline Biomass |
Mean (ppm) 12.08 12.47
Variance 2.02 1.36
QObservations 24 24
Hypothesized Difference in

Variance or Mean 0

dt’ F-test (t-test) 23 23
Feae 1.49

Probability that calculated F is

less than or equal to Fey 0.17

Ferit 2.01

Teale 1.04

Probability that calculated teye is

less than or equal o teris 0.30

terit 1.68

|Conclusion: Accept hypothesis that Variances or Means are equal

Table 7. Statistical analysis comparing variances and means of baseline and test burn data for SO,

emissions (ppm).

| Parameter | Baseline Biomass
Mean (ppm) 44.85 42.69
VYariance 27.06 22.37
Observations 24 24
Hypothesized Difference in

Variance or Mean 0

df F-test (t-test) 23 23
Feac 1.21

Probability that calculated F is

less than or equal to Ferir 0.33

Feit 2.01

Leale 1.36

Probability that calculated t.

is less than or equal to ten 0.18

Terit 1.68

Conclusion: Accept hypothesis that Variances or Means are equal |

13
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Table 8. Statistical analysis comparing variances and means of baseline and test burn data for CO

emissions (ppmvd).

Parameter Baseline Biomass
Mean (ppm) 7.10 7.11
Variance 0.03 0.01
Observations 3 3
Hypothesized Difference in Variance
or Mean 0
df F-test (t-test) 2 2
F.ae 3.20
Probability that calculated F is less
than or equal to F,, 0.24
Fen 19.00
Leale 0.03
Probability that calculated ¢, is less
than or equal to t 0.98
Lerit 2.35

Conclusion: Accept hypothesis that Variances or Means are equal.

Table 9. Comparison of baseline and test burn emissions in volumetric and mass flow units.

NQ, 50, CO
ppm Ib/hr ppm Ib/hr ppmvd Ib/hr

Parameler Bascline| Test | Baseline{ Test | Baseline| Test | Baseline] Test | Baseline| Test §Baseline] Test
Mcan 12.1 12,5 103.7 104.5 44.6 42.7 N4 351.8 7.1 7.1 16.7 17
Number of Observations 24 24 24 24 24 24 24 24 3 3 3 3
Standard Deviation 1.4 1.2 11.4 10.3 52 4.7 4 385 0.2 0.1 0.4 0.2
Range 43 35 344 28.8 24.1 23.7 197.8 192.1 0.3 0.2 0.74 0.4
Minimum 9.6 10.4 83.5 87.6 379 371 3228 303.1 7 7 l6.6 16.8
Maximum 13.9 139 1179 1164 62 60.8 520.6 4952 7.3 7.2 17.5 17.1
93% Conhidence [evel 0.60 0.50 4.3 44 22 2 18.6 16.3 04 0.2 1 0.5

4.0 CONCLUSION

The test burn data indicate that the gasification of biomass is technically feasible and will not adversely
impact emissions from PPS Unit 1. Based on the success of this biomass test burn and the success of the
previous biomass test burn firing eucalyptus, PPS requests the Department to consider allowing PPS the
flexibility to gasity a variety of non-treated biomass without additional testing. TEC appreciates the
Department’s attention to this process.

i4




Tampa Electric Company
Polk Power Station Unit 1 Biomass Test Burn Report

Appendix A
Biomass Log




Polk Power Station Unit 1
Bahia Biomass Test
Silo A Loading Sheet

Date Time Truck |Fuel Truck | Coal/PetCoke .| Bahia Bahia Wt. -
: Count No. . . Fuel Weight {tn) | Buckets (tn)

03/29/2004 15:47 1 14360 26.61 4 173
03/29/2004 15:56 2 14353 26.56 3 192
03/31/2004 7.37 3 14355 26.73 2 1.3
03/31/2004 8.00 4 14358 26.61 2 0.98
03/31/2004 8:15 5 14359 26.67 2 0.71
03/31/2004 8:50 6 14352 26.67 3 1.5
03/31/2004 8:58 7 14351 26.88 2 0.89
03/31/2004 9:.19 8 14360 26.84 2.5 1.03
03/31/2004 9:40 9 14355 26.9 2.5 1.02
03/31/2004 9:58 10 14356 26.56 3 1.46
03/31/2004 10:10 11 14359 26.7 3 1.25
03/31/2004 10:25 12 14353 26.73 3 1.38
03/31/2004 10:50 13 14352 26.63 3 1.37
03/31/2004 11.05 14 14351 26.66 3 1.3
03/31/2004 11:20 15 14360 26,75 3 1.04
03/31/2004 11:55 16 14355 26.67 3 1.23
03/31/2004 12:02 17 14356 26.78 3 1.4
03/31/2004 ~12:07 18 14359 26.63 3 1.47
03/31/2004 12:38 19 14352 26.73 3 1.07
03/31/2004 13:00 20 14360 26.71 3 1.08
03/31/2004 13:20 21 14355 26.75 4 145
03/31/2004 13:40 22 14356 26.61 4 1.18
03/31/2004 13:47 23 14354 26.8 4 1.44
03/31/2004 14.07 24 14359 26.75 4 0.93
03/31/2004 14:22 25 14351 26.65 5 1.58
03/31/2004 14:37 26 14353 26.65 4 0.99
03/31/2004 15:00 27 14355 26.62 5 1.61
03/31/2004 15:25 28 14356 26.73 5 1.66
03/31/2004 15:35 28 14354 26.75 5 1.48
03/31/2004 15:58 30 14360 26.73 5 1.83
03/31/2004 16:18 31 14351 26.66 4 1.39
03/31/2004 16:38 32 14359 26.78 4 1.2
03/31/2004 16:48 33 14353 26.72 4 1.39
03/31/2004 17:05 34 14352 26.6 3 1.26
03/31/2004 1725 35 14354 27.18 3 117
03/31/2004 17.46 36 14360 26.57 3 0.84
03/31/2004 17:565 37 14355 26.73 3 119
03/31/2004 18:05 38 14356 26.59 3 1.11
03/31/2004 18:13 39 14351 26.64 3 1.02
03/31/2004 18:28 40 14359 26.83 3 0.78
03/31/2004 18:38 41 14356 26.68 7 2.3
(3/31/2004 1500 42 14352 26.66

Total Fuel trucks 42 trucks

Average weight fuel trucks 26.70 tn

Total fuel weight 1121.5 tn

Total Bahia grass trucks 41 trucks

Average weight Bahia trucks 2581.95 Ibs

Total Bahia Weight 52.93 tn

Percentage Bahia grass 472 %
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Appendix B
Test Burn Slag Analysis
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STL Tampa 6712 Benjamin Road, Suite 100 - Tampa FL 33634 Telephone:(813) 835-7427 Fax:(813) 885-7049

Analytical Report

For: Mr. Robert Dorey
Tampa Electric Company
5010 Causeway Blvd.

cc Tampa, FL 33619

Order Number:B422088
SDG Number:
Client Project ID:
Project: TCLP/BIOMASS SLAG
Report Date: 05/06/2004
Sampled By: Client
Sample Received Date: 05/04/2004
Requisition Number:
Purchase Order:

QMJ@; o

Michael F. Valder, Project ager
mvalder@stl-inc.com

The test results in this report meet all NELAP requirements for parameters for which
accreditation 1s required or available. Any exceptions to NELAP requirements are noted in
this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the

written approval of the laboratory.
Page 1 of 5
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STL Tampa 6712 Benjamin Road, Suite 100 - Tampa FL 33634 Telephone:(813) B85-7427 Fax:(813) 885-7049

Order: B422088
Date Received: 05/04/2004

Sample Summary

Client: Tampa Electric Company
Project: TCLP/BIOMASS SLAG

Client Saple ID Lab Saaple ID Matrix Date Sanpled
BIOMASS SLAG B422038*1 Solid 04/01/2004 12:00
Page 2 of 5
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STL Tampa §712 Benjamin Road, Suite 100 - Tampa FL 33634 Telephone:(813) 885-7427 Fax:(813) 885-7049

Lab Sanple TD Desaription

Analytical Data Report

Matrix  Date Recejved Date Sampled SOGH

22088-1 BIOMASS SLAG Solid 05/04/04 04/01/04 12:00
Lab Sample IDs
Paremeter Units 22088-1
Metals in TCLP (6010)
Arsenic (TGLP) ma/1 0.20U
Barium (TOLP mg/1 1.0u
Cadmium (TCLP) mg/] 0.10U
Chremium (TCLP) mg/1 0.20V
Lead (TCLP mg/ 1 0.200
Selenium (TCLPY mg/1 0.50U
Silver (TALP) mg/1 0.100
Prep Date 05/05/04
Prep Time 09:30
Analysis Date 05/05/04
Bery1lium (TCLP) (6010)
Bery11lium (TCLP) ma,/ 1 0.6200
Prep Date 05,/05/04
Prep Time 09:30
Anmalysis Date 05/05/04 .
Thallium (TCLP)Y (6010)
Thallium (TCLP) mg/1 0.0500
Prep Date 05/05/04
Prep Time 09:30
Analysis Date 05/05/04
Page 3 of §
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STL

STL Tampa 6712 Benjamin Road, Suite 100 - Tampa FL 33634 Telephone:(813) 885-7427 Fax:(813) 885-7049
Analytical Data Report
Lab Sawple ID Desaription Matrrix  Date Recaived Date Sampled SOG#
22088-1 BIOMASS SLAG Solid 05/04/04 04/01/04 12:00
Lab Saple IDs

Parameter Units 22088-1

Nickel (TCLF)
Nickel (TCLP) mg/1 n
Prep Date 05/05/04
Prep Time 09:30
Analysis Date 05/05/04

Antimony (TCLP) (6010)
Antimony (TCLP) mg/1 0.0300
Prep Date 05/05/04
Prep Time 09:30
Analysis Date 05/05/04

Mercury in TCLP Extract (7470)
Mercury in TCLP Extract mg/1 0.0200
Prep Date 05/05/04
Prep Time 10:00
Analysis Date 05/05/04

TCLP extraction - non-volatile (1311)
Phases * 1
% Solids * % 100 %
% that passes 9.5 mm sieve * X% 100 %
pH (7.1.4.2) * 5.5
pH (7.1.4.4) * 1.6
Extraction Fluid * 1
Prep bate 05/04/04
Prep Time 16:11
Analysis Date 05/04/04

Page 4 of 5
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STL Tampa 6712 Benjamin Road, Suite 100 - Tampa FL 33634 Telephone:(813) 885-7427 Fax:(813) 885-7049

Order Mumber: B422088

Method :EPA SW-346
DOH Certification #:E£84282

. These test results meet all the requirements of NELAC. Al] questions

regarding this test report should be directed to the STL Project Manager
who signed this test report.

The estimated uncertainty associated with these reported results

is available upon request,

I = The reported value is between the laboratory method detection

Timit and the laboratory practical quantitation 1imit.

U = Indicates that the compound was analyzed for but not detected.

Page 5 of §



,/? ANALYSIS REQUEST & CHAIN OF CUSTODY |
I LABORATORY SERVICES A_ 2 2 0 8 8
TAMPA ELECTRIC 5012 CAUSEWAY BLVD. TAMPA, FL, 33619 PHONE:(813)228-4111
PROJECT REFERENCE PROJECT NO. PROJECT LOCATION (STATE)
FLO Bt Dn REQUIRED ANALYSIS DUE DATE
SAMPLER'S PRINTED NAME SAMPLER'S SIGNATURE .
JoHN MOpanieL w b 2
F.O. NUMBER CONTRACT NO, SITE <155 = :
PoL K Powee. SM’FIWJ > ola _2 Pl [EfMAIL OR FAX RESULTS
CLIENT NAME CLIENT PHONE CLIENT FAX } ol A o i o
&l . MAIL RESULTS
ROLEET L. Dore/ 313-620-137% REIR S 2
CLIENT EMAIL CLIENT ADDRESS PRESERVATIVE g NUMBER OF COOLERS SUBMITTED PER
RLDDQQ‘{ D =00 EHEfﬁ-‘f. CbH Mé S SHIPMENT:
SAMPLE ID SAMPLE DESCRIPTION SAMPLING *
NO. OF CONTAINERS SUBMITTED REMARKS
DATE TIME MATRIX
BIOMASS SLAG d-i-0of | 1200 [ 30 | )

CONTAINERSJ‘SEALS INTACT V ON ICFJ4 °C

E]No DYes

SHIPPING VENDOR: BIl.L. OF LADING NC:

LOGGED IN BY: DATE:

H:\Environmental Servicesi\Lab\FormsiAdmin Forms\Chain of Custody
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maem O 1L

Remit To: SEVERN TRENT LABORATORIES,INC. P.O. Box 7777 W4305 Philadelphia, PA 19175-4305
STL Tampa 6712 Benjamin Road, Suite 100 -~ Tampa FL 33634 Tel:813-885-7427 Fax:813-8385-7049

Federal ID# 23-2919996

Mr. Robert Dorey
Tampa Electric Company
5010 Causeway Blvd.
Tampa, FL 33619
Invoice CC:
DATE TERMS CLIENT PO # CLIENT PROJECT # PROJECT
05/06/04 | Net O Days TCLP/BIOMASS SLAG
INVOICE # CONTRACT # CODE
66016426 MV2426918
LOG # CREDIT / DEBIT ORIGINATING LOG # SDG # REQUISITION #
B4220838
QUANTITY MATRIX METHOD DESCRIPTION UNIT PRICE [EXTENDED AMOUNT
1 Solid 6010 Metals in TCLP 105.00 105.00
1 Solid 6010 Ber 11ium(§TCLP) 15.00 15.00
1 Solid 6010 Thallium (TCLP) 15.00 15.00
1 Solid bebubudl Nickel (TCLP) 15.00 15.00
1 Solid 6010 Ant1mony (TCLP) 15.00 15.00
1 Solid 7470 Mercury in TCLP Extract 42.00 42.00
1 Solid 1311 TCLP extraction - non-volatile 53.00 53.00
Total for this page $260.00
INVOICE TOTAL $260.00
REPORTED TO OFFICE OFFICE PHONE
Mr. Robert Dorey Tampa Electric Company (813) 630-7378
For proper credit, please show INVOICE NUMBER on your remittance.
After 30 days, service charges of 1.5% per 30 days will be applied to unpaid balance.

Page 1 of 1
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Appendix C
Biomass Emissions Data
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Baseline Emissions Data for Coal and Petcoke Biend
SO2 SO2 NOx NOx 0] CO

(ppm)  (Iohr) (ppm) (Ibhr) (ppmvd) Io/hr
330/04 7:00 AM 404 3344 129 1089 - -

Begin Date

3/30/04 8:00 AM 40.8 336.6 13.6 115.9 73 17.4
3/30/04 9:00 AM 438 361.7 13.4 114.6 7.0 16.6
3/30/04 10:00 AM 459 375.8 13.4 112.7 1.0 16.6

3/30/04 11:00 AM 435 357.5 13.8 1155 - -
3/30/04 12:00 PM 428 3512 13.7 114.4 - -
3/30/04 1:.00 PM 38.9 3255 13.9 1179 - -
3/30/042:00PM 419 354.8 13.5 1159 - -
3/30/04 3:00 PM 37.9 3228 13.2 113.0 - -
3/30/044:00PM 402 339.8 13.1 113.6 - -
3/30/04 5:00PM 438 371.2 129 1120 - -

Test Burn Emissions Data for Coal, Petcoke and Bicmass Blend

S02 SO2 NOx NOx CO CO
{(ppm)  (ib/hr) (ppm) {Ib/hr)  (ppmvd)  Ib/hr
4/1/04 7:00 AM 46.5 385.7 13.2 110.9 - -

Begin Date

4/1/04 8:00 AM 424 350.5 13.5 113.4 1.2 17.2
4/1/049:00 AM 433 358.4 13.8 116.3 7.0 16.8
4/1/04 10:00 AM 421 346.4 13.5 112.1 1.1 17.0

4/1/04 11.00 AM 429 3533 3.6 114.2 - -
4/1/04 12:00 PM  39.0 3254 13.6 115.7 - -
4/1/04 1:00 PM 39.3 325.6 13.8 116.4 - -
4/1/04 2:00 PM 452 373.5 13.9 116.3 - -
4/1/04 3:00 PM 40.6 335.8 13.0 109.2 - -
4/1/04 4:00 PM 38.5 316.7 12.1 100.7 - -
4/1/04 5:00 PM 39.7 3237 10.9 90.0 - -
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Tampa Electric Company
Polk Power Station Unit 1 Biomass Test Protocol

Tampa Electric Company {TEC) proposes to conduct a test burn at Polk Power Station Unit 1 (PPS) to
compare the standard fuel blend of up to 60% petcoke and coal by weight to a blend containing up to 5%
biomass and 95% of the standard blend.

The baseline test burn will evaluate NO,, SO, and CO emissions as a result of firing syngas produced
from the gasification of a petcoke and coal fuel blend consisting of up to 60% petcoke. This baseline test
will last for one day to facilitate collection of representative data.

The biomass blend test burn will evaluate the NO,, SO, and CO emissions produced from the gasification
of the above mentioned biomass fuel blend. This biomass blend test burn will last for one day to facilitate
collection of representative duta. Any residual biomass fuel stock that is on hand after the test burn will be
consumed immediately after the test burn is completed.

The NO,, SO, and CO test burn data will be collected and analyzed using the methodologies found in
Table 1. Prior to blending, fuel testing will be done on the standard fuel blend and the biomass fuel
individually. Continuous emissions monitors (CEMS), located in the combustion turbine stack, will be
used to collect representative data for SO, and NO,, emissions during the test burn. A stack test will be
performed to collect representative data for CO. CEMS will be quality assured pursuant to 40 CFR 75,
Appendix B, The data assessment report from 40 CFR 60, Appendix F, for the most recent relative
aceuracy test audit (RATA) and most recent cylinder gas audit (CGA), will be submitted with the test
burn report.

During these tests, PPS Unit 1 will be operated at a minimum of 90% of the maximum permitted heat
input. Upon completion of all testing, TEC will compile test results in a report to be submitted to the
Florida Department of Environmental Protection within 45 days of completion of the test burn.

Table 1. Summary of data colicetion and monitoring methodologies to be used during the PPS
biomass test burn.

Test | SO | NO | co | Fuel Analysis |

Baseline Test | CEM Data’ CEM Data' Stack Test Weekly

Day Data composite fuel
analysis2

Biomass Test | | CEM Data’ CEM Data' Stack Test Weekly

Day Data composite fuel
analysis2

IEquivalent CEM data will be used in lieu of stack test data.

2Composite weekly fuel analysis results will be supplied during the baseline and test bum. Fuel
analyses will include the following:

Fuel Analysis: Sulfur, wt. %,Volatiles, Content, wt. %, Nitrogen, wt. %, Ash, wi. %, Calorific
Value, BTU/4, Carbon, wt. %, Moisture, wt. %
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Attachment B
Responsible Official Signature




I, the undersigned, am the responsible official as defined in Chapter 62-213, F.A.C,, of
the Title V source for which this document is being submitted. I have reviewed the letter
of request for authorization to conduct a biomass test bun at Polk Power Station. [
hereby certify, based on the information and belief formed after reasonable inquiry, that
the statements made and data contained in this document are true, accurate, and complete

to the best of my knowledge.

.4 /M o5 /43 Lo

Signature v/ Date

Mark J. Hornick General Manager, Polk Power Station

Name Title
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Attachment C
Professional Engineer’s Certification




ATTACHMENT B
TAMPA ELECTRIC COMPANY
POLK POWER STATION UNIT 1
BIOMASS TEST BURN REPORT

Professional Engineer Certification

Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein®, that:

(1) To the best of my knowledge, the information provided in this submittal concerning
tested emissions from Unit | while burning biomass at the Tampa Electric Company (TEC)
Polk Power Station is true, accurate, and complete based on niy review of material
provided by TEC engineering and environmental staff; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
submittal cre true, accurate, and complete and are either based upon reasonable
techniques aveilable for caleulating emissions or, for emission estimates of air pollutants
not reguluted fo;"qn emissions unit, based solely upon the materials, information and
calculitiong provided with this certification.

ﬁ/ @«..\ 5,}’?/0‘/

Signature - Date
=~ - -, -

* Certification is applicable to the Tampa Electric Company (TEC) Biomass Test Burn Report
for Polk Power Station Unit 1.
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Attachment D
Biomass Process Flow Diagram




| Polk Power Station Unit 1
Bahia Grass Biomass Burn Test
Process Flow Diagram

Revised 2/2/04
Y Rocycle Wator Tank
Coal'Pet Coke + Biomass Feed
Coal Silos
1
CoaliPet Coke to Mixing Bowis Biomass
Approx, 2300 Ton/day Fuel

Nota: Bahia Grass
Deorrasms weil b reieed weh
the CoslPe! Toke Fusl
The tormage sapgied o
the Coat Silos wilh e 5%
Bismams 1o CoaPy: Coks
By weght

Rod Mills

e CoalfPet Coke + Blomass to Gasifier
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Attachment E
Biomass Representative Analysis




General Test Laboratory
P.O. Box 2641

Bimingham, Alabama 35291

(205) 664 - 6081

CERTIFICATE OF ANALYSIS

Customer Account :

TO: Mr. Robert Dorey
Central Testing Lab

Tampa Electric

Description : Tampa Electric

BIOMASS / Bahia Grass

Laboratory ID Number :

Test Name

Dry Basis
Ash, Dry

AlQ9783

Heat of Combustion, Dry

Carbon, Dry Basis
Hydrogen, Dry Basis
Nitrogen, Dry Basis
Oxygen, Dry Basis
Carbon Fixed, Dry
Volatiles, Dry Basis
Chiorine, Dry Basis
Fluorine, Dry Basis
Sulfur, Dry Basis
Aluminum, Dry Basis
Barium, Dry Basis
Calcium, Dry Basis
Iron, Dry Basis
Magnesium, Dry Basis
Phosphorus, Dry Basis
Potassium, Dry Basis
Silicon, Dry Basis
Antimony, Dry Basis
Sodium, Dry Basis
Strontium, Dry Basis
Titanium, Dry Basis

This Certificate states the physical and/or chemical characteristics of the sample as submitted.

Comments:

CC:

Quality Control

Supervision

Reference

ASTM D 5142
ASTM D 5865
ASTM D 5373
ASTM D 5373
ASTM D 5373
ASTM D 3176
ASTM D 3172
ASTM D 5142
XRF
XRF
ASTM D 4239
XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF
ASTM D 6357
XRF
ARF
XRF

Page 1

Sample Date :

Laboratory Account
Received Date :

Result

512
8159
47 87
5.04
1.22
40.60
13.43
81.45
555
49,
0.15
0.055
0.017
0.663
0.027
c.111
0.076
0.134
1.539
0.2
Not Detected
Not Detected
0.008

01-Apr-04

CTAMPA
O7-Apr-04

% By Weight
Btu/lb

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
mg/kg

mg/kg

% By Weight
% By Weight
mg/kg

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
mg/kg

% By Weight
per cent

% By Weight

Date : 5/7/2004

smk/coal



General Test Laboratory

P.O. Box 2641

Birmingham, Alabama 35291
(205) 664 - 6081

CERTIFICATE OF ANALYSIS

Customer Account :

TO: Mr. Robert Dorey
Central Testing Lab
Tampa Electric

Description :

Laboratory ID Number :

Test Name

Tampa Electric

BIOMASS / Bahia Grass
Al09783

Beryllium, Dry Basis
Cadmium, Dry Basis
Chromium, Dry Basis
Cobalt, Dry Basis
Copper, Dry Basis
Manganese, Dry Basis
Nickel, Dry Basis
Vanadium, Dry Basis
Zing, Dry Basis
Arsenic, Dry Basis
Lead, Dry Basis

Mercury, Dry

As Received
Moisture, Total
Ash, As Received

Heat of Combustion, As Received

Carbon, As Received
Hydrogen, As Received
Nitrogen, As Received
Oxygen, As Received
Carbon Fixed, As Received
Volatiles, As Received
Chlorine, As Received
Fluorine, As Received

This Certificate states the physical and/or chemical characteristics of the sample as submitted.

Comments:

cC:

Quality Control

Supervision

Reference

ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D6357
ASTM D6357
ASTM D6414

ASTM D 2013
ASTM D 5142
ASTM D 5865
ASTM D 5373
ASTM D 5373
ASTM D 5373
ASTM D 3176
ASTM D 3172
ASTM D 5142
XRF

XRF

Page 2

Sample Date :

01-Apr-04

Laboratory Account CTAMPA

Received Date :

Result

Not Detected
0.36
1.9
0.3
6.1
75.2
3.1
35
36.9
0.4
0.4
0.022

29.23
3.62
5774
33.88
3.57
0.86
28.73
9.50
57.64
393.
35,

Q07-Apr-04

morkg
mg/kg
ma/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
myg/kg
mg/kg
mg/kg

% By Weight
% By Weight
Btu/ib

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
mg/kg

mg/kg

Date : 5/7/2004

smk/coal



General Test Laboratory

P.O. Box 2641

Bimingham, Alabama 35291
(205) 664 - 6081

CERTIFICATE OF ANALYSIS

Customer Account :

TO: Mr. Robert Dorey
Central Testing Lab
Tampa Electric

Description :

Tampa Electric

BIOMASS / Bahia Grass

Laboratory ID Number ;: Al09783

Test Name

Sulfur, As Received
Aluminum, As Received
Barium, As Received
Calcium, As Received
Iron, As Received
Magnesium, As Received
Phosphorus, As Received
Potassium, As Received
Silicon, As Received
Sodium, As Received
Antimony, As Received
Strontium, As Received
Titanium, As Received
Beryllium, As Received
Cadmium, As Received
Chromium, As Received
Cobalt, As Received
Copper, As Received
Manganese, As Received
Nickel, As Received
Vanadium, As Received
Zinc, As Received
Arsenic, As Received
Lead, As Received

This Certificate states the physical and/or chemical characteristics of the sample as submitted.

Comments:

CC:

Quality Control

Supervision

Reference

ASTM D 4239
XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF
XRF
ASTM D 6357
XRF
XRF
ASTM D 6357
ASTM D 6357
ASTM D 8357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D8357
ASTM DB8357

Page 3

Sample Date :

Laboratory Account
Received Date :

Result

0.11

0.039

0.012

0.469

0.019

0.078

0.054

0.094

1.088

Not Detected
0.1

Not Detected
0.005

Not Detected
0.26

01-Apr-04

CTAMPA
07-Apr-04

% By Weight
% By Weight
mg/kg

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% BY Weight
mg/kg

per cent

% By Weight
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

myg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Date . 5/7/2004

smk/coal




General Test Laboratory

P.O. Box 2641

Birminghamn, Alabama 35291
(205) 664 - 6081

CERTIFICATE OF ANALYSIS

Customer Account :

TO: Mr. Robert Dorey
Central Testing Lab
Tampa Electric

Description :

Tampa Electric

BIOMASS / Bahia Grass

Laboratory ID Number : AIQ9783

Test Name

Mercury, As Received
Ignited as Element
Sulfur, Ignited
Antimony, Ignited Basis
Beryllium, Ignited Basis
Cadmium, Ignited Basis
Chromium, ignited Basis
Cobalt, Ignited Basis
Arsenic, Ignited Basis
Selenium, Ignited Basis
Copper, ignited Basis
Lead, Ignited Basis
Aluminum, Ignited Basis
Barium, Ignited Basis
Manganese, Ignited Basis
Nickel, Ignited Basis
Calcium, Ignited
Vanadium, Ignited Basis
Zinc, Ignited Basis

Iron, Ignited
Magnesium,

Ignited

Phosphorus, Ignited
Potassium, Ignited
Silicon, Ignited

This Certificate states the physical and/or chemical characteristics of the sample as submitted.

Comments:

CcC:

Quality Control

Supervision

Reference

ASTM D6414

XRF
ASTM D 6357
ASTM D 6357
ASTM D 8357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 8357
ASTM D 6357
XRF
XRF
ASTM D 6357
ASTM D 6357
XRF
ASTM D 8357
ASTM D 6357
XRF
XRF
XRF
XRF
XRF

Page 4

Sample Date ;

01-Apr-04

Laboratory Account CTAMPA

Received Date :

Result

0.016

1.62
36
Not Detected
7.10
37.9
6.2
7.6
10.6
119.3
7.4
1.07
0.336
1468.0
60.7
12.95
68.5
721.3
0.52
216
1.49
261
30.05

07-Apr-04

mg/kg

% By Weight
mg/kg

mg/kg
mg/kg
mg/kg
ma/kg
mg/kg

mg/kg

mg/kg
mg/kg

% By Weight
% by Wit.
mgfkg
mg/kg

% By Weight
mg/kg

mg/kg

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight

Date: 5/7/2004

smk/coal



General Test Laboratory

P.O. Box 2641

Birmingham, Alabama 35291
(205) 664 - 6081

CERTIFICATE OF ANALYSIS

Customer Account :

TO: Mr. Robert Dorey
Central Testing Lab
Tampa Electric

Description: Tampa Electric

BIOMASS / Bahia Grass

Laboratory ID Number : AIO9783

Test Name

Sodium, Ignited Basis
Titanium, Ignited

Ignited as Oxide
Aluminum Oxide, Ignited Basis
Calcium Oxide, Ignited Basis
Iren Oxide, Ignited Basis
Magnesium Oxide, Ignited Basis
Phosphorus QOxide, Ignited Basis
Potassium Oxide, ignited Basis
Silicon Oxide, Ignited Basis
Sodium Oxide, Ignited
Suifur Trioxide, Ignited
Titanium Oxide, Ignited
Antimony Oxide, Ignited
Barium Oxide, Ignited
Beryllium Qxide, Ignited
Cadmium Oxide, Ignited
Chromium Oxide, Ignited
Cobalt Oxide (C0203), Ignited
Copper Oxide, Ignited
Lead Oxide, Ignited
Manganese Oxide, Ignited
Nickel Oxide, Ignited
Vanadium Pentoxide, Ignited

This Certificate states the physical and/or chemical characteristics of the sample as submitted.

Comments:

CcC:

Quality Control

Supervision

Reference

XRF
XRF

XRF
XRF
XRF
XRF
ASTM D 3682
XRF
XRF-
XRF
XRF
XRF
ASTM D 6357
XRF
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357
ASTM D 6357

Page 5

Sample Date :

Laboratory Account
Received Date :

Result

Not Detected
0.15

2.03
18.12
0.74
3.58
3.42
3.15
64.29
Not Detected
4.06
0.25
48
0.375
Not Detected
8.1
49.6
8.7
149.3
8.5
23231
77.2
122.3

01-Apr-04

CTAMPA
07-Apr-04

% By Weight
% By Weight

% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
% By Weight
mg/kg

% by Wt
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

Date : 5&/7/2004

smk/coal



General Test Laboratory

P.O. Box 2641

Birmingham, Alabama 35291
(205) 664 - 6081

CERTIFICATE OF ANALYSIS

TO: Mr. Robert Dorey Customer Account :

Central Testing Lab Sample Date : 01-Apr-04
Tampa Electric

Laboratory Account CTAMPA

Description : Tampa Electric Received Date : 07-Apr-04
BIOMASS / Bahia Grass

Laboratory ID Number: Al09783

Test Name Reference Result
Zinc Oxide, Ignited Basis ASTM D 6357 897.8 mg/kg

General

Heat of Combustion, MAF ASTM D 5865 8599 Btu/lb
Sulfur, lbs/mmBTU ASTM D 3180 0.184 Ibs/mmBTU

This Certificale states the physical and/or chemical characteristics of the sample as submilted.

Comments:

CC:

Quality Control Date: 5/7/2004
Supervision

Page 6
smk/coal




Tampa Electric Company
Polk Power Station Unit 1 Biomass Test Burn Report

Attachment F
Biomass Test Protocol




Tampa Electric Company
Polk Power Station Unit 1 Biomass Test Burn Report

Attachment G
Biomass Stack Performance Test Report
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EMISSIONS TEST REPORT

CARBON MONOXIDE, NITROGEN OXIDE, and
SULFUR DIOXIDE
MARCH 30, 2004 and APRIL 1, 2004
"' POLK POWER STATION
BIOMASS TEST BURN
FACILITY ID NUMBER: 1050233
EMISSION UNIT ID NO: -001
UNIT #1

Prepared For:

Tampa Electric Company §
Polk Power Station )
P.O. Box 111 R
Tampa, Florida 33601-0111 E
| CE AV
[
May 1+
2004
BUm U
OFAI’R RE,
GULATION
Prepared By:
Tampa Electric Company
Environmental, Health & Safety
Environmental Services
Air Services Group
Environmental Services
Air Services Group
@ 5010 Causeway Boulevard

TAMPA ELECTRIL Tampa, Florida 33619- 6130
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REPORT CERTIFICATION

I have reviewed the test performance, associated quality assurance
activities, the resultant calculations, and the contents of this report, and certify
that all project quality objectives have been met. This report is approved for
submittal.

" Date: 2, 3%?7 Zes 4 Signature: W )

Raymc;?d 7, r./

Senior En | Technician
Quality Assurance/Quality Control Specialist
Air Services Group
Environmental Health & Safety
Tampa Electric Company

The sampling and subsequent data entry/reduction detailed in this report
were conducted at my direction, and I hereby certify that this test report is
authentic and accurate to the best of my knowledge.

Date:_/3 oy Zoo¥ Signature: m £
N fanﬁF’. Ramirez
Envifonmental Technician
Test Team Lead
Air Services Group

Environmental Health & Safety
Tampa Electric Company

I have reviewed the testing details and results submitted in this report,
and hereby certify that this test report is authentic and accurate to the best of
my knowledge p

2%

Sl
Date:__ 9/ ‘3/ g Signature:__ A/ L1 A\ ni
David A. Smith
Coordinator — Air Services Group
Environmental Health & Safety
Tampa Electric Company
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1.0 _INTRODUCTION

On March 30 and April 1, 2004, Tampa Electric Company’s, Environmental Services,
Air Services Group, performed Carbon Monoxide (CO) source emission tests on IGCC
Unit No. 1 at the Polk Power Generating Station. During the testing on March 30, 2004,
a baseline was established while the combustion turbine was fired with syngas (derived
from a blend of 60% petroleum coke/40% coal) from a coal gasification system; during
the testing on April 1, 2004, the combustion turbine was fired with Syngas (derived from
a blend of 60% petroleum coke/35% coal/5% biomass). Testing was conducted
according to United States Environmental Protection Agency (USEPA) test methods
stipulated in 40 CFR Part 60, Appendix A and Florida Department of Environmental
Protection (FDEP) permit no. 1050233-012-AV. CO testing was conducted using
USEPA reference method 10. Data from the Continuous Emissions Monitoring System

(CEMS) was used to determine Nitrogen Oxides (NO,) and SO emission levels.
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2.0 DI ION OF RESULT

Carbon Monoxide (CO) emission rates were derived from 3, 1-hour test runs. During
the baseline test conducted on March 30, 2004, the calculated average emission rate

was 17 Ibs CO/hr. During the biomass test conducted on April 1, 2004, the calculated

average emission rate was 17 Ibs CO/hr.

Nitrogen Oxides (NOy) concentrations and emission rates were derived from 3, 1-hour
CEMS averages, corresponding to the CO test periods. During the baseline test
conducted on March 30, 2004, the calculated average concentration was 13 ppmvd
NO, @ 15% 02, with an average emission rate of 112 Ibs NO,/hr. During the biomass
test conducted on April 1, 2004, the calculated average concentration was 13 ppmvd

NO, @ 15% 02, with an average emission rate of 113 Ibs NO,/hr.

The Sulfur Dioxide (SO;) emission rate was derived from 3, 1-hour CEMS averages,
corresponding to the CO test periods. During the baseline test conducted on March 30,
2004, the calculated average was 325 Ibs SOy/hr. During the biomass test conducted
on April 1, 2004, the calculated average was 325 Ibs SOy/hr.

During the test on, March 30, 2004, Unit No. 1 Combustion Turbine was operated at an
average load of 185 megawatts and an average heat input of 1740 mmBtu/hr. During
the test on, April 1, 2004, Unit No. 1 Combustion Turbine was operated at an average
load of 185 megawatts and an average heat input of 1744 mmBtu/hr. Details of turbine

operation are included in Appendix C.
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3.0 SOURCE DESCRIPTION/TEST PROCEDURES

Polk Power Electrical Generating Station is located at County Road 630 approximately
13 miles southwest of Bartow, Polk County, Florida. Unit No. 1 is an IGCC generating
unit, 192 MW capacity when fired with Syngas fuel. The source sampling location
consists of a circular stack 19 feet in diameter with four sample ports located 90
degrees apart on the stack circumference. A diagram of the stack sampling location is

included along with other pertinent information on the test site.

Carbon monoxide sampling was performed in accordance with USEPA Reference
Method 10 (40 CFR Part 60, Appendix A) "Determination of Carbon Monoxide
Emissions from Stationary Sources". Testing was performed using a Thermo

Environmental Model 48 gas filter correlation CO analyzer.

Nitrogen oxides and sulfur dioxide data was provided by the CEMS Data Acquisition
and Handling System (DAHS). Three 1-hour samples were selected from the time
period bracketed by the carbon monoxide test period. All data was taken from the

DBFHIST program. These reports are contained in Appendix B.

" All mass emission rates were calculated based on the Heat Input value calculated from

the mass fuel flow, corrected for saturator moisture, and the fuel analysis supplied by

the plant’s laboratory. The details are contained in Appendix C.




4.0 TESTRESULTS
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TECS

TAMPA ELECTRIC

POLK POWER STATION
CARBON MONOXIDE DATA

BASELINE

UNIT # 1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
March 30, 2004

RM - 10 RM - 3A

Run Run Times CO 0, co
Number Start  Stop ppmvd %, volume dry  |bs/hr
1 0758 0858 7.31 11.68 17.35
2 0905 1005 6.99 11.69 16.61
3 1015 1115 7.01 11.68 16.64

Average: 16.864

CO, Ibs/hr calculated as:
CO, ppmvd x C; x F4 x {20.9 / (20.9 - O, %, volume)) x Heat Input

where:

C 7.2725E-08 Ib/scf
Fq 8276  dscf/mmBtu, from fue! analysis
Heat Input = 1739.5 mmBtu/hr, from heat input calculations




TAMPA ELECTRIC

POLK POWER STATION
CARBON MONOXIDE DATA

BIOMASS

UNIT #1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
April 1, 2004

RM - 10 RM - 3A

Run Run Times Cco 0, Co
Number  Start  Stop ppmvd %, volume dry  Ibs/hr
1 0801 0901 7.21 11.68 17.17

2 0907 1007 7.01 11.72 16.77

3 1014 1114 7.1 11.70 16.95

Average: 16.962

CO, Ibs/hr calculated as:
CO, ppmvd x C; x Fy x (20.9 / (20.9 - O; %, volume)) x Heat Input

where:
G 7.2725E-08 |b/scf

Fy 8286  dscf/mmBtu, from fuel analysis
Heat Input = 1743.7 mmBtu/hr, from heat input calculations
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TAMPA ELECTRIC |
i

POLK POWER STATION
NITROGEN OXIDES DATA FROM CEMS

BASELINE

UNIT#1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
March 30, 2004

CEMS Data
Run Run Times NO, NO, Co, NO,
Number Start Stop ppm, wet ppmvd @ 15% 02 %, vw Ibs/hr
1 0758 0858 19.143 13.358 8.275 112.28
2 0905 1005 19.217 13.481 8.263 112.88
3 1015 1115 18.996 13.357 8.285 111.29
Averages: 13.3988 8.2740 112.147

NO,, Ibs/hr is calculated as:

NO,, ppm wet x C; x F. x (100 / CO, %, vw)) x Heat Input

where:
Ci = 1.1946E-07 Ib/scf

F.= 2336  dscf/mmBtu, from fuel analysis
Heat Input = 1739.5 mmBtu/hr, from heat input calculations

CEMS Data source is Data Acquisition and Handling System DBFHIST program.




|

TAMPA ELECTRIC |
i

POLK POWER STATION
NITROGEN OXIDES DATA FROM CEMS

BIOMASS

UNIT # 1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
April 1, 2004

CEMS Data
Run Run Times NO, NO, CO, NO,
Number Start Stop ppm, wet ppmvd @ 15% 02 %, vw Ibs/hr
1 0801 0901 19.144 13.522 8.250 113.58
2 0907 1007 19.165 13.565 8.227 114.01
3 1014 1114 18.859 13.319 8.234 112.10
Averages: 13.4685 8.2368 113.231

NO,, Ibs/hr is calculated as:

NO,, ppm wet x G x F. x (100 / CO; %, vw)) x Heat Input

where:
Cr = 1.1946E-07 Ib/scf
F.= 2350 dscf/mmBtu, from fuel analysis
Heat Input = 1743.7 mmBtu/hr, from heat input caiculations

CEMS Data source is Data Acquisition and Handling System DBFHIST program.




1

TAMPA ELECTRIC |

POLK POWER STATION
SULFUR DIOXIDE DATA FROM CEMS
BASELINE
UNIT #1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
March __?3_9, 2004
CEMS Data
Run Run Times SO, Co, SO,
Number Start Stop ppm, wet %, VW Ibs/hr

1 0758 0858 37.349 8.275 305.05
2 0905 1005 40.724 8.263 333.11
3 1015 1115 41.449 8.285 338.14

Averages: 325.43

SO,, Ibs/hr is calculated as:

S0,, ppm x C¢ x F. x (100 / CO2 % vw) x Heat Input
where:
Crs = 1.6635E-07 Ib/scf
Fo= 2336  dscf/mmBtu, from fuel analysis
Heat Input = 1739.5 mmBtu/hr, from heat input calculations

CEMS Data source is Data Acquisition and Handling System DBFHIST program.
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TAMPA ELECTRIC

POLK POWER STATION
SULFUR DIOXIDE DATA FROM CEMS

BIOMASS

UNIT#1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
April 1, 2004

CEMS Data
Run Run Times SO, CO, SO,
Number Start Stop ppm, wet %, vw Ibs/hr

1 0801 0901 39.280 8.250 324.52
2 0907 1007 39.733 8.227 329.15
3 1014 1114 38.659 8.234 320.00

Averages: 324.56

SO,, Ibs/hr is calculated as:

SO, ppm x C; x F. x (100 / CO2 % vw) x Heat Input
where:
C; = 1.6635E-07 Ib/scf
F.= 2350  dscf/mmBtu, from fuel analysis
Heat Input = 1743.7 mmBtu/hr, from heat input calculations

CEMS Data source is Data Acquisition and Handling System DBFHIST program.
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TECS

TAMPA ELECTRIC

POLK POWER STATION
HEAT INPUT CALCULATIONS

BASELINE

UNIT#1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
March 30, 2004

Average Fuel Flow for Test Period = 110.07952 Ibs/sec
Average Satuator Moisture for Test Period = 2.0706211 % H,0
Fuel Flow Corrected for Moisture = 107.80019 lbs/sec
Fuel Density = 0.0565057
Volumetric Fuel Flow Rate, F = 6.868E+06 ft*/hr
Higher Heating Value of syngas fuel, Hy = 253 Btuy/ft’
Average Heat Input = HgxF
= 1.740E+09 Btu/hr
= 1739.5 mmBtu/hr

11
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TECS

TAMPA ELECTRIC

POLK POWER STATION
HEAT INPUT CALCULATIONS

BIOMASS

UNIT#1
COMBINED CYCLE COMBUSTION TURBINE - FIRING SYNGAS
April 1, 2004

Average Fuel Flow for Test Period = 111.39787 |bs/sec
Average Satuator Moisture for Test Period = 2.8701868 % H,0
Fuel Flow Corrected for Moisture = 108.20054 Ibs/sec
Fuel Density = 0.0565396
Volumetric Fuel Flow Rate, F = 6.889E+06 ft’/hr
Higher Heating Value of syngas fuel, H, = 253 Btu/ft’

Average Heat Input = HyxF

1.744E+09 Btu/hr
1743.7 mmBtu/hr

Ii
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5.0 FIGURES
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APPENDIX A
CARBON MONOXIDE TEST AND SUPPORTING DATA
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Poilk Unit 1 Biomass - Report

RUN 1

03/30/2004
7:58

Linearity Check - Calibration Error  [O2 cOz |CO
‘|Analyzer Range 25 20 20

Units PPM |PPM |PPM

Low Level Certified Value (PPMor %) 6.27{ 5.02{( 6.02

Mid Level Certified Value (PPM or %) 12.3 11| 126

High Level Certified Value (PPMor % 20.9 18

Zero Level Observed 0.014( 0.095| -0.186

Low Level Observed 6.301| 4.978| 6.045

Mid Level Observed 12.41| 11.18] 12.32

[High Level Observed 21.01| 18.31}-

% Difference from Zero to Target 0.06)] 047 -0.93

% Difference from Low to Target 0.12| -0.21; 0.13

% Difference from Mid to Target 0.42 0.9} -1.38

% Difference from High to Target 045 155 0

Analyzer Range 25 20 20

Units PPM |PPM |PPM

Actual Zero From Linearity 0.014| 0.095] -0.186

Actual Span From Linearity 12.41| 11.18} 6.045

initial Readings

Zero 0.014| 0.095| -0.127

Span 12.34] 11.18| 6.123

Final Readings

Zero 0.014| 0.095| -0.03

Span 12.34| 11.18} 6.152

Initial Sampling System Bias

Zero Bias (Run-System Cal) 0 0| 0.29

Span Bias -0.24 0] 0.39

Final Sampling System Bias

Zero Bias (Run-System Cal) 0 o] 0.78

Span Bias -0.24 0| 0.54

Calculated Drift

Zero Drift (Run-Run) 0 0] 048

Span Drift 0 ol 014

Run Results

Raw Results 11.72| 9.15| 747

Corrected Results (ppmv) 11.68| 8.98) 7.31




(

Polk Unit 1 Biomass - Report

RUN 2

03/30/2004
9:05

Linearity Check - Calibration Error  [O2 €02 |CO
‘|Analyzer Range 25 20 20

Units PPM |PPM |PPM

Low Level Certified Value (PPMor %] 6.27{ 5.02] 6.02

Mid Level Certified Value (PPM or %){ 12.3 11| 126

High Level Certified Value (PPMor% 20.9 18

Zero Level Observed 0.014} 0.095| -0.186

Low Level Observed 6.301| 4.978| 6.045

Mid Level Observed 12.41] 11.18] 12.32

High Level Observed 21.01| 18.31}-

% Difference from Zero to Target 0.06] 0471 -0.93

% Difference from Low to Target 0.12] -0.21] 0.13

% Difference from Mid to Target 0.42 0.9/ -1.38

% Difference from High to Target 0.45] 1.55 0
. |Analyzer Range 25 20 20

Units PPM |PPM |PPM

Actual Zero From Linearity 0.014| 0.095| -0.186

Actual Span From Linearity 12.41| 11.18] 6.045

Initial Readings

Zero 0.014| 0.095| -0.03

Span 12.34| 11.18| 6.152

Final Readings

Zero 0.014| 0.095| -0.04%8

Span 12.34| 11.18| 6.123

Initial Sampling System Bias

Zero Bias {(Run-System Cal) 0 0| 0.78

Span Bias -0.24 0 054

Final Sampling System Bias

Zero Bias {Run-System Cal) 0 0f 069

Span Bias -0.24 0] 0.39

Calculated Drift

Zero Drift (Run-Run) 0 0] -0

Span Drift 0 0] -0.14

Run Results

Raw Results 11.73] 9.13| 7.13

Corrected Resulls (ppmv) 1169 B8.96] 6.99




|

1

Polk Unit 1 Biomass - Report

RUN 3

03/30/2004
10:15

Linearity Check - Calibration Error  [O2 Cc02 |CO
‘|Analyzer Range 25 200 20

Units PPM |PPM [PPM

Low Level Certified Value (PPMor %] 6.27| 5.02] 6.02

Mid Level Certified Value (PPMor %) 12.3 11 126

High Level Certified Value (PPMor % 20.9 18

Zero Level Observed 0.014| 0.095| -0.186

Low Level Observed 6.301 4.978| 6.045

Mid Level Observed 1241 11.18] 12.32

High Level Observed 21.01] 18.31|-

% Difference from Zero to Target 0.06| 0.47| -0.93

% Difference from Low to Target 0.12( -0.21| 013

% Difference from Mid to Target 0.42 09| -1.38

% Difference from High to Target 0.45| 1.55 0

Analyzer Range 25 20 20

Units PPM [PPM [PPM

Actual Zero From Linearity 0.014| 0.095| -0.186

Actual Span From Linearity 12.41] 11.18| 6.045

Initial Readings

Zero 0.014| 0.095] -0.049

Span 12.34] 11.18]| 6.123

Final Readings

Zero 0.014| 0.095] -0.049

Span 12.34] 11.18] 6.123

Initial Sampling System Bias

Zero Bias (Run-System Cal) 0 0] 069

Span Bias -0.24 0 0.39

Final Sampling System Bias

Zero Bias (Run-System Cal) 0 0l 0.89

Span Bias -0.24 0f 0.39

Calculated Drift

Zero Drift (Run-Run) 0 0 0

Span Drift 0 0 0

Run Results

Raw Results 11.72| 9.14] 7.14

Corrected Results (ppmv) 11.68| 8.97| 7.01




A-2 RM 10/3A BASELINE DATA LOG




Date
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

Time
7:14:29 AM
7:14:59 AM
7:15:29 AM
7:15:59 AM
7:16:29 AM
7:16:59 AM

7:17:29 AM,

7:17:5¢ AM
7:18:29 AM
7:18:59 AM
7:19:29 AM
7:19:59 AM
7:20:29 AM
7:20:59 AM
7:21:29 AM
7:21:59 AM
7:22:29 AM
7:22:59 AM
7:23:28 AM
7:23:59 AM
7:24:29 AM
7:24:59 AM
7:25:29 AM
7:25:59 AM
7:26:29 AM
7:26:59 AM
7:27:29 AM
7:27:59 AM
7.28:29 AM
7:28:59 AM
7:29:29 AM
7:29:59 AM
7:30:29 AM
7:30:59 AM
7:31:29 AM
7:31:59 AM
7:32:29 AM
7:32:59 AM
7:33:29 AM
7:33:59 AM
7:34:29 AM
7:34:59 AM
7.35:29 AM
7.35:59 AM
7:36:29 AM
7:36:59 AM
7:.37:29 AM
7:37:59 AM
7:38:29 AM
7:38:59 AM
7:39:29 AM
7:39:59 AM
7:40:29 AM
7:40:59 AM
7:41:29 AM

02 (PPM)
11.73
11.67
11.73
11.67
11.55
12.34
12.34

15.4
21.01
215
6.3
6.12
0.08
-0.05
0.01
0.01
0.01
21.26
21.38
21.38
21.38
21.38
2.15
0.01
0.01
11.98
12.41
12.47
18.75
19.18
1167
8.25
12.28
12.34
12.34
12.34
3.07
0.01
0.01
0.08
0.01
11.49
11.73
11.73
11.73
11.73
11.73
173
11.73
11.73
11.73
11.67
11.67
11.67
11.67

CO2 (PPM)
9.23
9.18
9.18
9.18
7.57

11.03
11.18
9.37
5.03
4.98
18.12
18.26
0.14
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.09
0.09
0.05
0.09
0.09
10.84
11.18
11.23
1.32
0.68
9.13
3.61
11.08
11.13
11.13
11.18
1.41
0.14
0.08
0.09
0.09
8.98
9.13
9.13
9.13
9.13
9.13
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.18

CO (PPM) CO (PPM) @ 15% O2 Status

6.84
6.91
6.65
6.7
6.38
2.22
-0.03
-0.12
-0.19
-0.12
-0.09
-0.11
0.59
5.56
6.14
6.16
6.04
9.13
11.96
12.25
12.26
12.42
12,19
8.98
6.04
6.04
0.76
-0.2
-0.12
-0.18
2.91
76
5.01
0.27
-0.14
0.1
-0.04
3.92
6.04
6.11
6.14
6.29
7.4
7.76
7.7
7.64
7.63
7.63
7.78
7.73
7.62
7.86
7.9
7.71
7.69

4.400061
4.42091
4.280626
4.283531
4.024221
1.528548
-0.020398 Linearity Check
-0.125932 Linearity Check
9.778046 Linearity Check
1.154252 Linearity Check
-0.035635 Linearity Check
-0.04299 Linearity Check
0.165929 Linearity Check
1.565061 Linearity Check
1.735159 Linearity Check
1.740676 Linearity Check
1.707571 Linearity Check
-151.197527 Linearity Check
-147.54181 Linearity Check
-151.034721 Linearity Check
-151.155218 Linearity Check
-153.202791 Linearity Check
3.835102 Linearity Check
2.537948 Linearity Check
1.707571 Linearity Check
3.990912 Linearity Check
0.528874 Linearity Check
-0.136837 Linearity Check
-0.322908
-0.60427
1.860674
3.544809
3.430155
0.188373
-0.094478 Initial Span - Span
-0.067539 Initial Span - Span
-0.013016 Initial Span - Span
1.106169 Initial Span - Span
1.704813 Initial Span - Zero
1.731944 |nitial Span - Zero
1.735159 Initial Span - Zero
3.943011 Initial Span - Zero
4.764653 Initial Span - Zero
4.997238 Initial Span - Zero
4.959521 Initial Span - Zero
4.915519 Initial Span - Zero
4.,909233 Initial Span - Zero
4.909233 Initial Span - Zero
5.009809 Initial Span - Zero
4978379 Initial Span - Zero
4.902947 Initial Span - Zero
5.026624 [nitial Span - Zero
5.051602 Initial Span - Zero
4.932957 Initial Span - Zero
4.914224 Initial Span - Zero



1

03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
0373072004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

7:41:59 AM
7:42:29 AM
7.42:59 AM
7:43:29 AM
7:43:59 AM
7:44:29 AM
7:44:59 AM

7:45:29 AM .

7:45:59 AM
7:46:29 AM
7:46:59 AM
7:47.29 AM
7:47:59 AM
7:48:29 AM
7:48:59 AM
7:49:29 AM
7:49:59 AM
7:50:29 AM
7:50:59 AM
7:51:28 AM
7:51:59 AM
7:52:29 AM
7:52:59 AM
7:53:29 AM
7:53:59 AM
7:54:29 AM
7:54:59 AM
7:55:29 AM
7:55:59 AM
7:56:29 AM
7:56:59 AM
7:57:29 AM
7.57:59 AM
7:58:29 AM
7:58:59 AM
7:59:29 AM
7:59:59 AM
8:00:29 AM
8:00:59 AM
8:01:29 AM
8:01:59 AM
8:02:29 AM
8:02:58 AM
8:03:29 AM
8:03:59 AM
8:04:29 AM
8:04:59 AM
8:05:29 AM
8:05:59 AM
8:06:29 AM
8:06:59 AM
8:07:29 AM
8:07:59 AM
8.08:29 AM
8:08:59 AM
8:09:29 AM

11.73
11.73
11.73
11.73
11.67
11.73
11.67
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.67
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.67
11.73
11.73
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.67
11.67
11.67
11.67

9.18
9.18
9.18
9.13
9.13
9.18
9.18
9.18
9.23
9.23
9.18
9.18
8.13
9.13
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.23
9.13
9.13
9.18
9.23
9.23
9.18
9.13
9.13
9.18
9.18
9.18
9.18
9.18
9.13
9.13
9.18
9.18
9.23
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.18
9.13
9.13
9.18
9.18
9.18
8.23
9.18
9.18

7.66
7.64

7.6
7.62
7.61

7.5
7.78
7.91
8.05
7.81

7.7
7.77
7.71

7.8
7.77

7.7
7.81
7.7

7.8
7.65
7.77
7.94

7.8

7.7
7.48
7.52
7.84
7.88
7.84

7.8
7.58
7.64
7.84

7.7
7.62
7.92

7.9

7.6
7.56
7.58

79
7.76
7.66
7.64
7.62

76

7.6
7.76
7.54

7.5
7.54

7.6
7.76
7.88
7.64

4.928091 Initial Span - Zero
4.915519 Initial Span - Zero
4.890374 Initial Span - Zero
4.802947 Initiat Span - Zero
4.864268 Initial Span - Zero
4.827514 Initial Span - Zero
4.976668 Initial Span - Zero
5.057846 Initial Span - Zero
5.179533 Initial Span - Zero
5.028668 Initial Span - Zero
4.953235 Initial Span - Zero
5.003523 Initial Span - Zero
4.965807 Initial Span - Zero
5.022382 Initial Span - Zero
5.003523 Initial Span - Zero
4,953235 initial Span - Zero
5.028668 Initial Span - Zero
4985807 Initial Span - Zero
5.022382 Initial Span - Zero
4,889245 Initial Span - Zero
4.970424 Initial Span - Zero
5.07658 Initial Span - Zero
5.022382 Initial Span - Zero
4.959521 Initial Span - Zero
4.814942 Initial Span - Zero
4.840086 Initial Span - Zero
5.047526 Initial Span - Zero
5.07267 Initial Span - Zero
5.047526 Initial Span - Zero
5.022382 Initial Span - Zero
4.877803 Initial Span - Zero
4.915519 Initial Span - Zero
5.047526 Initial Span - Zero
4 959521 Initial Span - Zero
4870512 Run 1 -1
5.097815 Run 1 -1
5.051602 Run 1 -1
5.148103 Run 1 -1
4.890374 Run 1 -1
4.833046 Run t -1
4877803 Run 1 -1
5.085243 Run1 -1
4997238 Run1 -1
4928091 Run1 -1
4915519 Run 1 -1
4.902947 Run 1 -1
4890374 Run 1 -1
4.890374 Run1 -1
4997238 Run1 -1
4.852658 Run 1 -1
4827514 Run1 -1
4.820556 Run 1 -1
4858023 Run1 -1
496418 Run 1 -1
5.039113 Run 1 -1
4.883001 Run1 -1



03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

8:09:59 AM
8:10:29 AM
8:10:59 AM
B8:11:29 AM
8:11:59 AM
8:12:29 AM
8:12:59 AM

8:13:20 AM .

8:13:59 AM
8:14:29 AM
8:14:59 AM
8:15:29 AM
8:15:59 AM
8:16:29 AM
8:16:59 AM
8:17:29 AM
8:17:59 AM
8:18:29 AM
8:18:59 AM
8:19:29 AM
8:19:59 AM
8:20:29 AM
8:20:59 AM
8:21:29 AM
8:21.59 AM
8:22:29 AM
8:22:59 AM
§:23:29 AM
8:23:59 AM
8:24:29 AM
8:24:59 AM
8:25:29 AM
8:25:59 AM
8:26:29 AM
8:26:59 AM
8:27:29 AM
8:27:59 AM
8:28:29 AM
8:28:59 AM
8:29:29 AM
8:29:59 AM
§:30:29 AM
8:30:59 AM
8:31:29 AM
8:31:59 AM
8:32:29 AM
8:32:59 AM
8:33:.29 AM
8:33:59 AM
8:34:29 AM
8:34:59 AM
8:35:29 AM
8:35:59 AM
8:36:29 AM
8:36:59 AM
8:37:29 AM

11.67
11.67
11.67
11.73
11.67
11.67
11.67
11.73
11.73
11.67
11.67
11.67
11.67
11.67
11.67
11.73
11.67
11.73
11.67
11.73
11.73
11.67
11.73
11.73
11.73
11.73
11.73
11.67
11.67
11.73
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.67
11.67
11.73
173
11.73
173
11.73
11.73
11.73
11.67
11.67
11.73
11.73
11.67

9.13
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.13
9.13
9.13
9.13
9.08
9.13
9.18
9.18
9.18
9.18
9.13
9.18
9.18
9.18
9.18
9.13
9.18
9.23
9.13
9.18
9.13
9.18
9.18
9.13
9.13
9.08
9.13
9.13
9.13
9.13
9.18
9.18
9.18
9.18
9.13
9.13
9.13
9.13
9.18
9.13
9.18
9.18
9.13
9.13
9.13
9.18
9.13

7.62
7.66
7.68
7.78

7.5
6.64

7.8

7.8
7.81
7.98
794
7.94
7.88
7.96
7.84
763
7.74
7.67
7.58
7.44
7.47
7.72
7.92
173
7.38
7.49
732
7.58
7.38
7.44
7.46
7.74
7.62
7.48
7.29
7.42
7.32
7.52
7.92
7.54
7.36

7.4

7.5
7.46
7.66

7.5
7.58
7.15
7.36
7.42
7.44
7.54
7.51

7.2
7.18

4870512 Run 1
4.89549 Run 1
4907979 Run 1
5.009809 Run 1
4.795579 Run 1
4.246065 Run 1
447711 Run 1
5.022382 Run 1
5.022382 Run 1
4.995402 Run 1
5.101558 Run 1
5.07658 Run 1
5.07658 Run 1
5.039113 Run 1
5.089068 Run 1
5.047526 Run 1
4.876757 Run 1
4.984665 Run 1
4901735 Run 1
4.877803 Run 1
4.789797 Run 1
4.776845 Run 1
4972093 Run 1
5.097815 Run 1
4.978379 Run 1
4,752081 Run 1
4,.821228 Run 1
4683178 Run 1
4.845535 Run 1
4752081 Run 1
4758111 Run 1
4.802369 Run 1
4.984665 Run 1
4.902947 Run 1
4.814942 Run 1
4.689221 Run 1
4777226 Run 1
4.714365 Run 1
4.840086 Run 1
5.097815 Run 1
4.820556 Run 1
4.739509 Run 1
4.733134 Run 1
4.795579 Run 1
4.802369 Run 1
4.928091 Run 1
4.827514 Run 1
4.877803 Run 1
4601216 Run 1
4.739509 Run 1
4777226 Run 1
4.758111 Run 1
4.820556 Run 1
4.8338 Run 1
4.632646 Run 1
4.58951 Run 1

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1



!

03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

8:37:58 AM
8:38:29 AM
8:38:59 AM
8:39:29 AM
8:39:59 AM
8:40:29 AM
8:40:59 AM

8:41:29 AM.

8:41:59 AM
8:42:29 AM
8:42:59 AM
8:43:29 AM
8:43:59 AM
8:44:29 AM
8:44:53 AM
8:45:29 AM
8:45:59 AM
8:46:29 AM
8:46:59 AM
8:47:29 AM
8:47.59 AM
8:48:29 AM
8:48.59 AM
8:49:29 AM
8:49:59 AM
8:50:29 AM
8:50:59 AM
8:51:29 AM
8:51:59 AM
8:52:29 AM
8:52:59 AM
8:53:29 AM
8:53:59 AM
8:54:29 AM
8:54.59 AM
8:55:29 AM
8:55:59 AM
8:56:29 AM
8.56:59 AM
8:57:29 AM
§8:57.59 AM
8:58:29 AM
8:58:59 AM
8:59:29 AM
§:59:59 AM
9:00:29 AM
9:00:59 AM
9:01:29 AM
9:01:59 AM
9:02:29 AM
9:02:59 AM
9:03:29 AM
9:03:59 AM
9:04:29 AM
9:04.59 AM
9:05:29 AM

11.67
11.67
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.73
11.73
11.67
11.67
11.73
11.73
11.79
11.73
11.67
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.79
11.73
11.73
11.73
11.67
11.73
11.73
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
12.16
12.28
12.34
12.28

0.56

0.08

0.01

0.01
10.39
1.73
11.73
11.73

9.18
9.13
9.13
9.13
9.13
9.13
9.18
9.18
9.13
9.18
9.18
9.13
9.13
9.13
9.18
9.13
9.13
9.13
9.13
9.18
g.18
9.13
9.18
9.13
9.13
9.13
9.18
9.13
9.13
9.13
9.13
9.13
9.13
8.18
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
10.99
11.13
11.18
11.18
0.34
0.14
0.14
0.09
8.79
9.13
9.18
9.18

7.31
7.66
7.52
7.4
7.42
7.31
7.36
7.29
7.52
7.37
7.1
7.18
7.32
7.52
7.34
7.36
7.16
7.13
7.23
7.27
7.21
7.25
717
7.29
7.29
7.1
7.18
7.18
7.08
7.06
7.2
7.22
7.06
7.23
7.32
7.08
7.28
6.96
7.32
732
7.07
6.96
711
7.26
6.22
0.87
-0.03
-0.03
0.08
4.17
6.1
6.16
6.17
717
742
7.21

4676933 Run1 -1
4.89549 Run 1 -1
4.840086 Run 1 -1
4764653 Run 1 -1
4777226 Run 1 -1
4.708078 Run 1 -1
4.738509 Run 1 -1
46582 Run1 -1
4.840086 Run 1 -1
4745795 Run 1 - 1
4576072 Run 1 -1
458951 Run 1 -1
4683178 Run1 -1
4.840086 Run 1 -1
4726937 Run 1 -1
4771283 Run 1 -1
4607502 Run 1 -1
4558288 Run 1 -1
4620733 Run1 -1
4676648 Run 1 -1
4638932 Run 1 -1
4664076 Run 1 -1
4613788 Run 1 -1
4.695507 Run 1 -1
4.689221 Run 1 -1
4576072 Run 1 -1
4.620074 Run 1 -1
4651046 Run1 -1
4587765 Run1 -1
4544641 Run1 -1
4632646 Run 1 -1
4645218 Run 1 -1
4514577 Run 1 -1
4651504 Run 1 -1
4714365 Run 1 -1
4527066 Run 1 -1
4682934 Run 1 -1
448178 Run1 -1
4714365 Run 1 -1
4714365 Run 1 -1
4550927 Run 1 -1
448178 Run1 -1
4576072 Run1 -2
4.639466
4.199821
0.584936 Run 1 Span - Span
-0.020398 Run 1 Span - Zero
-0.020253 Run 1 Span - Span
0.022584 Run 1 Span - Span
1.181349 Run 1 Span - Span
1.724124 Run 1 Span - Zero
1.740676 Run 1 Span - Span
3.464966 Run 1 Span - Span
4.613788 Run 1 Span - Span
4777226 Run 1 Span - Span
4638932 Run 2 -1



|

03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

9:05:58 AM
9:06:29 AM
9:06:59 AM
9:07:29 AM
9:07:59 AM
9:08:29 AM
9:08:59 AM

9:09:29 AM .

9:09:59 AM
9:10:29 AM
9:10:59 AM
9:11:29 AM
9:11:59 AM
9:12:29 AM
9:12:59 AM
9:13:29 AM
9:13:59 AM
9:14:29 AM
9:14:59 AM
$:15:29 AM
9:15:59 AM
9:16:29 AM
9:16;59 AM
9:17:29 AM
9:17:59 AM
9:18:29 AM
9:18:59 AM
$:19:29 AM
9:19:59 AM
9:20:29 AM
9:20:59 AM
9:21:29 AM
9:21:59 AM
9:22:29 AM
9:22:59 AM
9:23:29 AM
9:23:59 AM
9:24.29 AM
9:24.59 AM
9:25:29 AM
9:25:59 AM
9:26:29 AM
9:26:59 AM
9:27:29 AM
9:27.59 AM
9:28:29 AM
9:28:59 AM
9:29:29 AM
9:29:59 AM
9:30:29 AM
9:30:59 AM
9:31:29 AM
9:31:59 AM
9:32:29 AM
9:32:59 AM
9:33:286 AM

11.73
11.73
11.67
11.73
11.73
11.73
11.73

11.79

11.73
11.73
11.79
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.67
11.73
11.79
11.73
11.67
11.73
11.73
11.73
11.73
11.67
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.67
11.73
11.67
11.73
11.73
11.67
11.73
11.67
11.73

89.23
9.13
§5.18
9.18
9.18
g.18
9.23

9.13

9.13
9.18
9.13
9.13
9.18
9.13
9.13
9.18
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
913
9.13
9.13
9.18
9.13
9.13
9.08
9.13
9.13
9.13
9.18
9.13
9.08
9.13
9.13
9.13
9.13
9.13
9.13
9.08
9.13
9.13
9.18
9.18
9.13
9.13
9.13
9.13
9.13
9.13
9.13

7.38
7.44
7.36
7.36
7.02
7.08
7.32
7.7
6.86
7.28

72

6.9
6.94
6.87
6.16
6.02
6.97
7.16
7.09
6.87
7.13
7.08
6.87
6.89
7.16
7.15
7.06
6.79
6.84
6.86
6.91
7.14
7.04
6.86
6.88
713
7.24
7.02
717

1.2

7.5
122
7.18
6.96

6.92
7.08
7.42
7.71
7.32
7.24
7.26
7.27
7.27
7.33
7.33

4.752081 Run 2 - 1
4789797 Run 2 - 1
4.708156 Run 2 -1
4.739509 Run 2 - 1
4519497 Run 2 - 1
4557213 Run2-1
4714365 Run 2 - 1
4644719 Run 2 -1
4412634 Run 2 -1
4682934 Run 2 - 1
4.663703 Run 2 - 1
4.444064 Run 2 - 1
449917 Run 2 - 1
4.425206 Run 2 - 1
3.966324 Run 2 -1
3.872033 Run2 -1
4.488066 Run 2 - 1
4607502 Run 2 - 1
4563499 Run 2 - 1
441892 Run 2 -1
4588643 Run 2 - 1
4557213 Run 2 - 1
4.425206 Run 2 - 1
4437778 Run 2 -.1
4.607502 Run 2 - 1
4601216 Run 2 - 1
4575108 Run 2 - 1
4.368631 Run 2 - 1
4.400061 Run 2 -1
4.412634 Run 2 - 1
442091 Run 2 - 1
459483 Run 2 -1
4562452 Run 2 -1
4.412634 Run 2 -1
4402177 Run 2 - 1
4588643 Run 2 -1
465779 Run2- 1
4519497 Run 2 -1
4613788 Run 2 -1
4602 Run2-1
4827514 Run 2 -1
4645218 Run 2 - 1
4.620074 Run 2 - 1
4511826 Run 2 - 1
4.506925 Run 2 - 1
4.456636 Run 2 - 1
4557213 Run2 -1
4745623 Run 2 - 1
4.965807 Run 2 - 1
4683178 Run 2 - 1
465779 Run 2 - 1
4670362 Run2-1
4645711 Run2-1
4676648 Run 2 - 1
4.689422 Run 2 - 1
4,720651 Run 2 -1



03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
0373072004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

9:33:59 AM
9:34.29 AM
9:34:.59 AM
9:35:29 AM
9:35:59 AM
9:36:29 AM
9:36:59 AM

9:37:29 AM _

9:37:59 AM
9:38:29 AM
9:38:59 AM
9:39:29 AM
9:39:59 AM
9:40:29 AM
9:40:59 AM
9:41:29 AM
9:41:59 AM
9:42:29 AM
9:42:59 AM
9:43:29 AM
9:43:59 AM
9:44:29 AM
9:44:59 AM
9:45:29 AM
9:45:59 AM
9:46:290 AM
9:46:59 AM
9:47:29 AM
9:47:59 AM
9:48:29 AM
9:48:59 AM
9:49:29 AM
$:49:59 AM
9:50:29 AM
9:50:59 AM
9:51:29 AM
9:51:59 AM
9:52:29 AM
9:52:59 AM
9:53:29 AM
9:53:59 AM
9:54:29 AM
9:54.59 AM
9:55:29 AM
9:55:59 AM
9:56:29 AM
9:56:59 AM
9:57:29 AM
9:57:59 AM
9:58:29 AM
9:58:59 AM
9:59:29 AM
9:59:59 AM
10:00:29 AM
10.00:59 AM
10:01:29 AM

11.73
11.73
11.67
11.73
11.67
11.67
11.67
11.67
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.67
11.79
11.73
11.73
11.73
11.67
11.67
11.73
11.73
11.73
11.79
11.73
11.67
11.67
11.73
11.67
11.73
11.67
11.73
11.73
11.67
11.67
11.67
11.73
11.67
11.73
11.73
11.73
1167
11.73
11.67
11.67
11.73
11.73
11.73

9.13
9.13
9.13
9.08
9.13
9.08
9.13
9.13
9.18
9.13
9.08
9.08
9.08
9.13
9.13
9.08
9.08
9.13
9.13
9.08
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.08
9.13
9.13
9.13
9.13
9.18
9.13
9.13
913
9.18
9.13
9.13
9.13
9.13
9.08
9.13
9.13
9.13
9.13
9.18
9.08
9.08
9.13
9.13
9.13
9.08
9.13
9.13
9.13

75
7.49
127
7.18
7.06
7.54
7.46
7.26

7.3

7.2
6.92
6.86
6.89
7.02

6.91
6.87
6.96
6.91
6.87
6.98
7.08
7.19
6.76
6.97
7.22
7.18
7.08

6.9
6.91
7.14
7.04
7.07
7.25
7.27
7.15

73
7.14
7.06
7.28
7.22
7.36
7.41
727
7.29
6.96
7.08
7.17

7.2
7.19
7.02
7.16
7.32
7.31

7.2
7.24

4827514 Run 2 -1
4821228 Run 2 - 1
4645711 Run2-1
4620074 Run 2 -1
4514577 Run 2 - 1
4.820556 Run 2 - 1
47706 Run 2 - 1
4639466 Run 2 - 1
4.701792 Run 2 - 1
4.663703 Run 2 -1
4.456636 Run 2 - 1
4412634 Run 2 -1
4437778 Run 2 - 1
4.519497 Run 2 - 1
4.506925 Run 2 - 1
445035 Run2- 1
441892 Run 2- 1
4.511826 Run 2 - 1
445035 Run 2 - 1
4425206 Run 2 - 1
4494352 Run 2 - 1
4.527066 Run 2 - 1
4657375 Run2 -1
4,349773 Run 2 -1
4.488066 Run2-1
4645218 Run 2 - 1
458951 Run2-1
4.527066 Run 2 -1
4.444064 Run 2 - 1
4.45035 Run 2 -1
459493 Run 2 - 1
4562452 Run 2 - 1
4.550827 Run 2 -1
4633222 Run 2 - 1
4645711 Run 2 - 1
4601216 Run2 -1
4.67068% Run 2 - 1
459493 Run 2 -1
4514577 Run 2 - 1
4.682934 Run 2 - 1
4645218 Run 2 - 1
4.708156 Run 2 - 1
4,739378 Run 2 - 1
4645711 Run2-1
4689221 Run2-1
4.452132 Run2-1
4544641 Run 2 -1
4613788 Run2-1
4632646 Run2-1
4.595755 Run 2 -1
4519497 Run 2 -1
4577022 Run 2 -1
4683178 Run 2 - 1
4.708078 Run2-1
4632646 Run 2 -1
465779 Run 2 -1



!

03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

10:01:59 AM
10:02:29 AM
10:02:59 AM
10:03:29 AM
10:03:58 AM
10:04:29 AM
10:04:59 AM

10:05:29 AM .,

10:05:59 AM
10:06:29 AM
10:06:59 AM
10:07:29 AM
10:07:59 AM
10:08:29 AM
10:08:59 AM
10:09:29 AM
10:09:59 AM
10:10:29 AM
10:10:59 AM
10:11:29 AM
10:11:59 AM
10:12:29 AM
10:12:58 AM
10:13:29 AM
10:13:59 AM
10:14:29 AM
10:14:58 AM
10:15:28 AM
10:15:59 AM
10:16:29 AM
10:16:59 AM
10:17:29 AM
10:17:59 AM
10:18:29 AM
10:18:59 AM
10:19:29 AM
10:19:58 AM
10:20:29 AM
10:20:59 AM
10:21:28 AM
10:21:59 AM
10:22:29 AM
10:22:59 AM

.10:23:29 AM

10:23:59 AM
10:24:29 AM
10:24:59 AM
10:25:29 AM
10:25:59 AM
10:26:29 AM
10:26:59 AM
10:27:29 AM
10:27:59 AM
10:28:29 AM
10:28:59 AM
10:29:29 AM

11.73
11.73
11.73
11.73
11.67
11.67
11.67
11.67
11.67

9.11
12.34
12.28
12.34
12.28
12.28
12.28
12.04

0.01

0.01

0.01

0.01

0.01

0.01

0.01
11.55
11.73
11.73
11.73
11.73
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.67
11.73

9.13
9.13
8.13
9.13
9.13
9.13
9.13
9.13
9.13
9.52
1113
11.18
11.18
11.18
11.18
11.18
11.18
0.14
0.09
0.09
0.09
0.09
0.09
0.09
8.98
9.08
9.08
9.13
9.08
9.13
9.13
9.13
9.13
9.18
9.08
9.13
9.18
9.18
9.18
9.18
9.13
9.13
9.13
9.13
9.18
9.18
9.18
9.18
9.18
9.18
9.13
9.18
9.18
9.18
9.18
9.18

7.37
7.29
7.22
7.29
7.1
7.29
7.48
7.27
7.27
7.25
3.12
0.09
-0.06
-0.05
-0.056
-0.05
-0.03
1.94
5.65
6.09
6.1
6.12
6.12
6.1
6.21
7.26
7.6
7.34
7.32
7.12
7.5
7.32
7.36
7.26
5.93
6.88
7.04
7.15
7.12
7.23
7.08
6.88
6.74
6.96
7.22
7.3
7.18
7.2
7.08
7.21
7.18
7.23
7.36
7.21
7.1
7.15

4745795 Run 2 - 1
4.695507 Run 2 - 1
4645218 Run 2 - 1
4.689221 Run2-1
4.539555 Run 2 - 1
46582 Run2-1
478309 Run2-1
4645711 Run2-2
4. 645711
3.625806
2.148126
0.059989
-0.040601
-0.033627
-0.033627
-0.033627 Run 2 Span - Span
-0.019695 Run 2 Span - Span
0.548907 Run 2 Span - Span
1.597222 Run 2 Span - Span
1.721365 Run 2 Span - Span
1.726882 Run 2 Span - Span
1.729641 Run 2 Span - Span
1.728641 Run 2 Span - Span
1.726882 Run 2 Span - Span
3.919451 Run 2 Span - Span
4.670362 Run 2 Span - Span
4.890374 Run 2 Span - Span
4.726937 Run 3-1
4.714365 Run 3 - 1
4552044 Run 3 -1
4827514 Run 3 -1
4714365 Run 3 - 1
4.739509 Run 3 - 1
4670362 Run 3 -1
4.462922 Run 3 -1
4.431492 Run 3 - 1
4.532069 Run 3 -1
4601216 Run 3 - 1
4582357 Run 3 -1
4651504 Run 3 -1
4.557213 Run 3 - 1
4.461201 Run 3 - 1
4.337201 Run 3 - 1
448178 Run 3 - 1
4645218 Run 3 -1
4701792 Run 3 -1
4620074 Run 3 - 1
4632646 Run 3 -1
4557213 Run 3 -1
4638932 Run3-1
4.620074 Run 3 -1
4651504 Run 3-1
4.708156 Run 3 -1
4.638932 Run 3 - 1
4.539555 Run 3 - 1
4.601216 Run 3 -1




03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

10:29:59 AM
10:30:29 AM
10:30:59 AM
10:31:29 AM
10:31:59 AM
10:32:28 AM
10:32:59 AM

10:33:28 AM .

10:33:59 AM
10:34:29 AM
10:34:59 AM
10:35:29 AM
10:35:58 AM
10:36:29 AM
10:36:59 AM
10:37:29 AM
10:37:59 AM
10:38:28 AM
10:38:59 AM
10:39:29 AM
10:39:59 AM
10:40:29 AM
10:40:59 AM
10:41:29 AM
10:41:59 AM
10:42:29 AM
10:42:59 AM
10:43:29 AM
10:43:59 AM
10:44.:29 AM
10:44:59 AM
10:45:29 AM
10:45:59 AM
10:46:29 AM
10:46:59 AM
10:47:29 AM
10:47:59 AM
10:48:29 AM
10:48:59 AM
10:49:29 AM
10:49:59 AM
10:50:29 AM
10:50:59 AM
10:51:29 AM
10:51:58 AM
10:52:29 AM
10:52:59 AM
10:53:29 AM
10:53:59 AM
10:54:29 AM
10:54:59 AM
10:55:29 AM
10:55:59 AM
10:56:29 AM
10:56:59 AM
10:57:29 AM

11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.73
11.79
11.73
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.67
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11,73
11.73
11.67
11.73
11.73
11.67
11.73
11.67
11.73
11.73
11.73

9.18
9.13
9.18
8.13
8.13
9.18
9.13
9.13
9.13
9.13
9.13
9.13
9.18
9.18
9.23
9.18
9.13
9.18
9.13
9.13
9.13
9.18
8.18
9.18
9.13
9.18
9.13
9.18
9.18
9.13
9.18
9.13
9.13
9.13
9.18
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.18
9.13
9.08
9.18
9.13
9.18
9.13
9.13
9.13
9.13

7.06
7.08
7.19
7.16
7.086
6.96
7.06
6.83

6.8

6.9

7.16
7.14
7.15

6.94
7.04
6.94

7.14
7.24
7.14
7.04
7.06
7.16
6.98
6.86
6.78
6.98
717
7.16
7.28
7.22
6.96
6.84
712
7.38

7.2

7.4
7.08

6.9
6.84

7.06
7.02
7.16
6.94
7.04
7.29
7.14
7.21
7.32
7.29
7.52
7.29
7.38

4544641 Run 3 -1
4557213 Run 3 -1
462636 Run3-1
4607502 Run 3 -1
4544641 Run3-1
448178 Run 3-1
4544641 Run 3 -1
4423232 Run3-1
4374917 Run3-1
4.473857 Run 3 -1
4.506925 Run 3 -1
4607502 Run 3-1
459493 Run3-1
4601216 Run 3 - 1
4537139 Run 3 - 1
4469208 Run 3 -1
4.532069 Run 3 -1
4.469208 Run 3 -1
4506925 Run 3 -1
459493 Run 3 -1
465779 Run 3 -1
459493 Run3-1
4,532069 Run 3 - 1
4.544641 Run 3 -1
4.607502 Run 3 -1
4494352 Run 3 - 1
4412634 Run 3-1
4.362345 Run3-1
4.464621 Run 3-1
4613788 Run3-1
4577022 Run 3 -1
4682934 Run 3 -1
4645218 Run 3 -1
448178 Run 3-1
4,429559 Run 3 - 1
4582357 Run3-1
4.752081 Run 3 -1
4.632646 Run 3-1
4.764653 Run 3 -1
4557213 Run 3 -1
4.444064 Run 3 -1
4.400061 Run 3 -1
4506925 Run 3 -1
4544641 Run 3 -1
4519497 Run 3 -1
4607502 Run 3 -1
4469208 Run 3 -1
4.502088 Run3-1
4689221 Run3-1
459493 Run3-1
4608244 Run3-1
4714365 Run 3 -1
46582 Run3-1
4.8400856 Run3-1
4.695507 Run3-1
4.752081 Run 3 - 1



03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

10:57.59 AM
10:58:29 AM
10:58:59 AM
10:59:29 AM
10:59:59 AM
11:00:29 AM
11:00:59 AM

11:01:29 AM .

11:01:59 AM
11:02:29 AM
11:02:59 AM
11:03:29 AM
11:03:59 AM
11:04:29 AM
11.04:59 AM
11:05:29 AM
11:05:59 AM
11:06:29 AM
11:06:59 AM
11.07:29 AM
11.07:59 AM
11.08:29 AM
11:08:59 AM
11.09:29 AM
11:09:59 AM
11:10:29 AM
11:10:59 AM
11:11:29 AM
11:11:59 AM
11:12:29 AM
11:12:59 AM
11:13:29 AM
11:13:50 AM
11:14:29 AM
11:14:59 AM
11:15:29 AM
11;15:59 AM
11:16:29 AM
11:16:59 AM
11:17:29 AM
11:17:59 AM
11:18:29 AM
11:18:59 AM
11:19:29 AM
11:19:59 AM
11:20:29 AM
11:20:59 AM
11:21:29 AM
11:21:59 AM
11:23:21 AM
11:23:22 AM
11:23:52 AM
11:24:22 AM
11:24:52 AM
11:25:23 AM
11:25:52 AM

11.73
11.73
11.73
11.67
11.67
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.67
11.67
11.73
11.67
11.67
11.73
11.67
11.73
11.67
11.67
11.73
11.67
11.73
11.67
11.73
11.67
11.73
1.73
1.73
11.73
11.73
11.73
11.62
12.28
12.28
12.34
12.34
12.28
12.28
9.9
0.08
0.01
0.01
0.01
11.37
1.73
11.79
11.67
11.67
11.67
11.67
11.73

9.13
9.13
9.13
9.18
9.18
9.13
9.13
9.13
9.13
9.08
9.13
9.18
9.13
9.13
9.13
9.08
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.13
9.18
9.18
10.94
11.13
11.18
11.18
11.18
11.18
11.18
10.06
0.19
0.14
0.09
0.09
8.98
9.08
9.08
9.13
9.13
9.13
9.13
9.13

7.22
7.08
7.28
7.37
7.23
7.24
7.18
7.08
7.06
7.02

6.88
7.04
7.27

73
7.37
7.22
7.33

73
7.22
7.18
7.23
7.37
7.39
7.54
7.36

76

75
7.38
7.21

7.2
6.94
6.43
6.54
7.18
7.34

6.1
0.88

-0.03

-0.03

-0.03

-0.06

-0.06

-0.06
3.36
5.94
6.09
6.14
6.28
7.38
7.38
7.44
7.54
7.49
7.57
7.44

4.645218 Run 3 - 1
4557213 Run 3 -1
4682934 Run 3 -1
4714401 Run 3 -1
4620733 Run 3 -1

465779 Run 3- 1

4.62636 Run 3 -1
4557213 Run 3 - 1
4.544641 Run 3 - 1
4.519497 Run 3 - 1
4.506925 Run 3 - 1
4.431492 Run 3 -1
4.532069 Run 3 - 1
4645711 Run 3 - 1
4.670689 Run 3 - 1
4.714401 Run 3 - 1
4.645218 Run 3 - 1
4689422 Run 3 - 1
4670689 Run 3 - 1
4645218 Run 3 -1

458951 Run 3 - 1
4.651504 Run 3 - 1
4.714401 Run 3 - 1
4.726889 Run 3 - 1
4.852658 Run 3 - 1
4.708156 Run 3 - 1
4890374 Run 3 -1
4.795579 Run 3 - 1
4.752081 Run 3 -1
4608244 Run 3 -1
4632646 Run 3 - 1
4469208 Run3-1
4.136047 Run 3 - 1

421148 Run 3 -1
4.620074 Run 3 - 1
4726937
4.008692
0.601623
-0.020253
-0.020398
-0.020398
-0.040314
-0.040314 Run 3 Span - Span
-0.031587 Run 3 Span - Span
0.951703 Run 3 Span - Span
1.677225 Run 3 Span - Span
1.721365 Run 3 Span - Span
1.735159 Run 3 Span - Span
3.886464 Run 3 Span - Span
4.752081 Run 3 Span - Span
4.783939 Run 3 Span - Span
4.758111 Run 3 Span - Span
4.820556 Run 3 Span - Span
4.789334 Run 3 Span - Span
4.839289 Run 3 Span - Span
4.789797 Run 3 Span - Span




03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004
03/30/2004

11:26:23 AM
11:26:52 AM
11:.27:23 AM
11:27:52 AM
11:28:22 AM
11:28:52 AM

11.73
11.73
11.73
11.73
11.73
11.67

9.13
9.13
9.13
9.13
9.13
9.18

7.32

7.1
7.24
7.54
7.38
7.49

4.714365 Run 3 Span - Span
4,569785 Run 3 Span - Span

4.65779 Run 3 Span - Span
4.852658 Run 3 Span - Span
4.752081 Run 3 Span - Span
4.789334 Run 3 Span - Span
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A-3 RM 10/3A BIOMASS DATA REPORT
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Polk Unit 1 Biomass - Report

RUN 1

04/01/2004
8:01

Linearity Check - Calibration Error |02 CcQ2 |CO

’ Analyzer Range 25 20 20
Units PPM |PPM |PPM
Low Level Certified Value (PPMor %] 6.27| 5.02| 6.02
Mid Level Certified Value (PPM or %) 12.3 11| 126
High Level Certified Value (PPM or % 20.9 18
Zero Level Observed 0.014] 0.095| 0.009
Low Level Ohserved 6.24| 4.978| 6.123
Mid Level Observed 12.41] 11.18| 12.43
High Level Observed 20.89| 18.36(-
% Difference from Zero to Target 0.06] 0.47| 0.04
% Difference from Low to Target -0.12} -0.21] 0.52
% Difference from Mid to Target 0.42 09| -0.84
% Difference from High to Target -0.04 1.8 0
Analyzer Range 25 20 20
Units PPM |PPM |PPM
Actual Zero From Linearity 0.014] 0.085[ 0.009
Actual Span From Linearity 1241 11.18| 6.123
Initial Readings
Zero 0.014] 0.095| 0.097
Span 12.41] 11.28| 6.201
Final Readings
Zero 0.014| 0.144| 0.088
Span 1241] 11.28] 6.123
Initial Sampling System Bias
Zero Bias (Run-System Cal) 0 0| 044
Span Bias 0| 049] 0.39
Final Sampling System Bias
Zero Bias (Run-System Cal) 0] 024 0.4
Span Bias 0] 0.49 0
Calculated Drift
Zero Drift (Run-Run) 0] 0.24] -0.05
Span Drift 0 0] -0.39
Run Results
Raw Resulis 11.78 9.2] 7.36
Corrected Resuits {ppmv) 11.68] 8.95| 7.21




Polk Unit 1 Biomass - Report

RUN 2

04/01/2004
9:07

Linearity Check - Calibration Error |02 co2 |CO

: Analyzer Range 25 20 20
Units PPM  |PPM  {PPM
Low Level Certified Value (PPMor %] 6.27! 5.02| 6.02
Mid Level Certified Value (PPMor %) 123 11 12.6
High Level Certified Value (PPMor % 20.9 18
Zero Level Observed 0.014| 0.095/ 0.009
Low Level Observed 6.24| 4978| 6.123
Mid Level Observed 12411 11.18| 12.43
High Level Observed 20.89| 18.36]-
% Difference from Zero to Target 0.068|] 047 0.04
% Difference from Low to Target -0.12| -0.21| 052
% Difference from Mid to Target 0.42 09| -0.84
% Difference from High to Target -0.04 1.8 0
Analyzer Range 25 20 20
Units PPM |PPM |PPM
Actual Zero From Linearity 0.014| 0.095{ 0.009
Actual Span From Linearity 1241 11.18] 6.123
Initial Readings
Zero 0.014| 0.144| 0.088
Span 12.41{ 11.28] 6.123
Final Readings
Zero 0.014; 0.144| 0.068
Span 12.34] 11.28| 6.162
Initial Sampling System Bias
Zero Bias (Run-System Cal) 01 024 0.4
Span Bias 0} 049 0
Fina! Sampling System Bias
Zero Bias (Run-System Cal) 0| 024 0.3
Span Bias -0.24] 048] 019
Calculated Drift
Zero Drift {Run-Run} o 0 -1
Span Drift -0.24 0| 0.19
Run Results
Raw Results 11.79| 9.18] 7.14
Corrected Results (ppmv) 11.72| 893 7.01




|

T

Polk Unit 1 Bicmass - Report

RUN 3

04/01/2004
10:14

Linearity Check - Calibration Error |02 c02 |[CO

; Analyzer Range 25 20 20
Units PPM {PPM |PPM
Low Level Certified Value (PPM or %) 6.27{ 5.02[ 6.02
Mid Level Certified Value (PPMor %) 12.3 11 126
High Level Certified Value (PPM or % 20.9 18
Zero Level Observed 0.014] 0.095] 0.009
Low Level Observed 6.24| 4978 6.123
Mid Level Observed 12.41| 11.18] 12.43
High Level Observed 20.89| 18.36¢-
% Difference from Zero to Target 0.06( 047} 004
% Difference from Low to Target -0.12| -0.21] 0.52
% Difference from Mid to Target 0.42 0.9) -0.84
% Difference from High to Target -0.04 1.8 0
Analyzer Range 25 20 20
Units PPM [PPM [PPM
Actual Zero From Linearity 0.014]| 0.095] 0.009
Actual Span From Linearity 12.41} 11.18| 6.123
Initial Readings
Zero 0.014}{ 0.144| 0.068
Span 12.34} 11.28| 6.162
Final Readings
Zero 0.014; 0.085| 0.127
Span 1241} 11.28] 6.23
Initial Sampling System Bias
Zero Bias (Run-System Cal) 0] 0.24 0.3
Span Bias -0.24] 049] 0.18
Final Sampling System Bias
Zero Bias (Run-System Cal) 0 0] 0.59
Span Bias 0] 049 054
Calculated Drift
Zero Drift (Run-Run) 0| -0.241 0.29
Span Drift 0.24 0] 0.34
Run Results
Raw Results 11.77] 919 7.29
Corrected Results (ppmv) 11.7| 8.94 7.1




A-4 RM 10/3A BIOMASS DATA LOG




|

Date
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

Time
7:32:46 AM
7:33:15 AM
7:33:46 AM
7:34:15 AM
7:34:46 AM
7:35:15 AM
7:35:46 AM
7:36:15 AM
7:36:45 AM
7:37:16 AM
7:37:45 AM
7:38:16 AM
7:38:45 AM
7:39:16 AM
7:39:45 AM
7:40:16 AM
7:40:45 AM
7:41:15 AM
7:41:46 AM
7:42:15 AM
7:42:46 AM
7:43:15 AM
7:43:46 AM
7:44:15 AM
7:44:46 AM
7:45:15 AM
7:45:46 AM
7:46:15 AM
7:46:46 AM
7:47:15 AM
7:47:46 AM
7:48:15 AM
7:48:45 AM
7:49:16 AM
7:49:45 AM
7:50:16 AM
7:50:45 AM
7:51:16 AM
7:51:45 AM
7:52:16 AM
7:52:45 AM
7:53:16 AM
7:53:45 AM
7:54:15 AM
7:54:46 AM
7:55:15 AM
7:55:46 AM
7:56:15 AM
7:56:46 AM
7:57:15 AM
7:57:46 AM
7:58:16 AM
7:58:46 AM
7:59:15 AM
7.59:46 AM
§:00:15 AM

Q2 (PPM)

9.9
12.34
12.34
20.89
20.89

0.26
0.01
0.01
0.01
15.15
21.26
21.32
21.32
21.38
10.39
0.08
11.67
11.79
0.08
0.01
0.08
0.01
12.1
12.34
12.41
12.41
12.41
0.08
0.08
0.08
0.01
0.01
0.01
0.01
0.01
6.01
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.73
11.67
11.73
11.73
11.73
1.73
11.73

CO2 (PPM)
8.49
11.13
11.18
4.98
4.98
0.14
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.14
0.24
0.09
8.79
9.23
0.19
0.14
0.09
0.14
10.89
11.18
11.28
11.28
11.23
0.19
0.14
0.09
0.09
0.09
0.09
0.14
0.14
0.09
9.08
9.18
9.23
9.18
9.23
9.23
9.18
9.23
9.18
9.23
9.18
9.23
9.23
9.18
9.23
9.23
9.23
9.28
9.23
9.28

CO (PPM) CO (PPM) @ 15% 02 Status

-0.03
-0.11
0.01
-0.03
-0.07
0.4
5.16
6.22
6.12
6.13
10.45
12.33
12.29
12.43
12.46
9.35
6.34
6.84
6.48
5.29
6.2
6.24
6.04
1.49
0.13
0.1
0.1
0.61
496
6.22
6.25
6.22
6.24
6.22
6.22
6.22
6.57
17
75
7.5
7.61
7.92
7.89
7.67
7.7
7.71
7.7
7.74
7.72
7.86
7.92
7.76
7.69
7.76
7.76
7.72

-0.015869 Linearity Check
-0.074274 Linearity Check
0.00654 Linearity Check
-17.539283 Linearity Check
-40.702511 Linearity Check
0.114365 Linearity Check
1.456528 Linearity Check
1.757229 Linearity Check
1.729641 Linearity Check
6.295077 Linearity Check
-173.028802 Linearity Check
-174.36752 Linearity Check
-173.815323 Linearity Check
-153.323164 Linearity Check

6.995884 Linearity Check
2.647759 Linearity Check
4.052486 Linearity Check
4.429559 Linearity Check
1.837083 Linearity Check
1.495149 Initial Span - Zero
1.756846 Initial Span - Span
1.762746 Initial Span - Span
4.046278 Initial Span - Span
1.030191 Initial Span - Span
0.0879813 Initial Span - Span
0.074417 Inittal Span - Zero
0.067634 Inittal Span - Zero
0.171463 Initial Span - Zero
1.405461 Initial Span - Zero
1.762379 Initial Span - Zero
1.765505 Initial Span - Zero
1.757229 initial Span - Zero
1.762746 Initial Span - Span
1.757229 Initial Span - Span
1.757229 Initial Span - Span
1.757229 Initial Span - Span
4.230338 Initial Span - Span
4.953235

4827514

4827514

4 896661

5.097815

5.078956

4934377

4.965807

4.965807

4.953235

4.984665

4.972093

5.060098

5.064091

4.997238

4.946949

4.997238

4997238

4.972093



04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

8:00:46 AM
8:01:16 AM
8:01:46 AM
8:02:15 AM
8:02:45 AM
8:03:16 AM
8:03:45 AM
8:04:16 AM
8:04:45 AM
8:05:16 AM
8:05:45 AM
8:06:16 AM
8:06:45 AM
8:07:16 AM
8:07:45 AM
8:08:15 AM
8:08:46 AM
8:09:15 AM
§:09:46 AM
8:10:15 AM
8:10:46 AM
8:11:15 AM
8:11:46 AM
8:12:15 AM
8:12:46 AM
8:13:15 AM
8:13:46 AM
8:14:15 AM
8:14:46 AM
8:15:15 AM
8:15:45 AM
8:16:15 AM
8:16:45 AM
8:17:16 AM
8:17:45 AM
8:18:16 AM
8:18:45 AM
8:19:16 AM
8:19:45 AM
8:20:16 AM
8:20:45 AM
8:21:16 AM
8:21:45 AM
8:22:15 AM
8:22:45 AM
8:23:16 AM
8:23:45 AM
8:24:16 AM
8:24:45 AM
8:25:16 AM
8:25:45 AM
8:26:15 AM
8:26:46 AM
8:27:15 AM
8:27:46 AM
8:28:15 AM
8:28:46 AM

11.73
11.79
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.79
11.79
11.73
11.73
11.73
11.79
11.79
11.79
11.79
11.79
11.73
11.79
11.79
11.79
11.79
11.79
11.73
11.73
11.79
11.79
11.73
11.79
11.73
11.79
11.79
11.79
11.79
11.73
11.73
11.79
11.79
11.73
11.79
11.73
11.79
11.73
11.73
11.79
11.79
11.79
11.79
11.79
11.73
11.79
11.79
11.73
11.73
11.79

9.28
9.23
9.23
9.23
9.23
9.28
9.28
9.18
9.23
9.23
9.23
9.23
9.23
9.23
9.23
9.18
9.23
9.18
9.18
9.18
9.18
9.23
9.23

9.23°

9.18
9.18
9.18
9.18
9.23
9.23
9.18
9.18
9.23
9.23
9.18
9.23
9.23
9.23
9.23
9.18
9.23
9.23
9.23
9.23
9.23
9.18
9.18
9.23
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18

7.65
7.54
7.54
7.75
7.61
7.72

7.96 -

7.69
7.67
7.55
7.38

7.3
7.52
8.03
7.66
7.54
7.34
7.29
7.42
7.54
7.42
7.58

7.3
7.08
7.24
7.46
7.54
7.54

75
7.34
7.29
7.23
7.22
7.22

7.2
7.47
745
7.46
7.54
7.38
7.42
7.36
7.42
7.22
7.44

7.5
7.59

7.7
7.51
7.45
7.44

75
7.53
7.58
7.49

7.6

4.921805

4.88519
4. 852658 Run 1 -1
5.024411 Run 1 -1
4.896661 Run 1 -1
4972093 Run 1 -1
5.122958 Run1-1
5.148103 Run 1 -1
4,946949 Run 1 - 1
4.967457 Run 1 -1
4891518 Run 1 -1
4.752081 Run1-1
4701792 Run 1 - 1
4.840086 Run1-1
5.2016 Run 1 -1
4961128 Run 1 -1
4.88519 Run 1-1
4758626 Run1-1
4.726985 Run 1 -1
4777226 Run1-1
4.88519 Run 1- 1
4.809252 Run 1-1
4910503 Run1-1
4733313 Run1-1
4.587765 Run 1 -1
465779 Run1-1
4.802369 Run1-1
4.88519 Run 1-1
4.88519 Run1-1
4.827514 Run 1 -1
4.758626 Run 1 -1
4.689221 Run 1 -1
4. 682687 Run1-1
467636 Run1-1
467636 Run1-1
4.663703 Run1-1
4.808656 Run1-1
4.796083 Run1-1
4.834564 Run1-1
488519 Run1-1
4.752081 Run -1
4.809252 Run1-1
4,739509 Run 1 -1
4.809252 Run1-1
4.645218 Run 1 - 1
4.789797 Run 1 -1
4.859878 Run1-1
4.916831 Run1-1
499277 Run1-1
4866205 Run1-1
4.834564 Run1-1
4789797 Run 1 -1
4.859878 Run 1-1
4.878862 Run 1-1
4877803 Run1-1
4821228 Run 1-1
4923159 Run1-1



04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

8:29:15 AM
8:29:46 AM
8:30:15 AM
8:30:46 AM
8:31:15 AM
8:31:46 AM
8:32:15 AM

8:32:45 AM

8:33:16 AM
8:33:45 AM
8:34:16 AM
8:34:45 AM
8:35:16 AM
8:35:45 AM
8:36:16 AM
8:36:45 AM
8:37:15 AM
8:37:46 AM
8:38:15 AM
8:38:46 AM
8:39:15 AM
8:39:46 AM
8:40:15 AM
8:40:46 AM
8:41:15 AM
8:41:46 AM
8:42:15 AM
8:42:45 AM
8:43:16 AM
8:43:45 AM
8:44:16 AM
8:44:45 AM
8:45:16 AM
8:45:45 AM
8:46:15 AM
8:46:46 AM
8:47:15 AM
8:47:46 AM
8:48:15 AM
8:48:46 AM
8:49:15 AM
8:49:46 AM
8:50:15 AM
8:50:45 AM
8:51:16 AM
8:51:45 AM
8:52:16 AM
8:52:45 AM
8:53:16 AM
8:53:45 AM
8:54:16 AM
8:54:45 AM
8:55:16 AM
8:55:45 AM
8:56:15 AM
8:56:46 AM
8:57:15 AM

11.73
1.78
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.789
11.78
11.79
11.73
11.78
11.79
11.79
11.79
11.79
11.79
11.73
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.78
11.79
11.79
11.79
1.73
11.73
11.79
11.79
11.86
11.86
11.86
11.86
11.79
11.78
11.79
11.86
11.79
11.79
11.79
11.78
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79

9.18
9.23
9.18
9.18
9.18
9.13
8.18
9.13
9.23
g.18
9.18
9.18
9.23
9.23
9.18
9.18
9.23
9.18
9.23
9.18
9.13
9.13
9.18
9.23
9.18
9.18
9.18
8.18
9.23
9.18
9.18
9.23
9.18
9.18
9.23
9.18
9.23
9.23
9.18
9.23
9.18
9.23
9.23
9.23
9.23
§.23
9.18
9.23
9.18
9.18
9.23
9.18
9.18
5.18
9.18
8.18
9.18

7.51

7.7
7.77
7.73
7.74

7.7
7.56
7.52
7.38
7.43
7.31
7.35

7.5
7.56
6.18
6.59
719

7.3
7.15
77
77
6.88
7.19
7.34
7.31
717
7.1
7.17
7.19
7.07
7.04
7.25

75

7.5
7.58
7.54
713
7.02
7.06

7.2
.37
7.26

7.13
7.19

7.1
7.08
7.23
717

7.22
7.22
7.29
7.27
7.24
7.06

48338 Run 1 -1
4,986441 Run1-1
5.003523 Run 1 -1
4978379 Run1-1
4984665 Run 1 - 1
4959521 Run 1-1

486523 Run1-1
4,840086 Run 1-1
4.783939 Run 1 -1

4.81558 Run1-1
4.739641 Run 1 -1
4764954 Run 1 -1
4827514 Run 1 -1
4.897847 Run 1 -1

400557 Run1-1
4,274354 Run1-1
4657375 Run1 -1
4733313 Run 1 -1
4.632062 Run1-1
4613788 Run1-1
4644719 Run 1 -1
4.461201 Run 1 -1
4.657375 Run1-1
4.758626 Run 1 -1
4.739641 Run 1 -1
4644719 Run 1-1

460675 Run1-1
4.644719 Run 1 -1
4657375 Run 1 -1
4581436 Run 1 -1
4562452 Run1-1
4.664076 Run 1-1
4.827514 Run 1 -1
4.859878 Run 1 -1
4.910503 Run 1 -1
4918161 Run1-1
4.650583 Run 1-1
4.580503 Run 1 -1
4.605987 Run 1 -1
4663703 Run1-1
4777611 Run 1 -1
4701672 Run 1 -1
4567761 Run 1-1
4.619406 Run 1 -1
4657375 Run1-1
4600421 Run 1 -1
4587765 Run 1 -1
4.682687 Run1-1
4644719 Run1-1
4537139 Run 1 -1
4537139 Run 1 -1

4.67636 Run 1 -1

467636 Run1-1
4726985 Run 1-1

4708 Run 1 -1
4,689016 Run1-1
4.575108 Run 1 -1



04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

8:57:46 AM
8:58:15 AM
8:58:46 AM
§:59:15 AM
8:59:46 AM
9:00:16 AM
9:00:45 AM
9:01:16 AM

9:01:45 AM

9:02:16 AM
9:02:45 AM
9:03:16 AM
9:03:45 AM
9:04:16 AM
9:04:45 AM
9:05:15 AM

9:05:46 AM -

9:06:15 AM
9:06:46 AM
9:07:15 AM
9:07:45 AM
9:08:16 AM
9:08:45 AM
9:09:15 AM
9:09:46 AM
9:10:15 AM
9:10:46 AM
9:11:15 AM
9:11:46 AM
9:12:15 AM
9:12:46 AM
9:13:15 AM
9:13:45 AM
9:14:16 AM
9:14:45 AM
2:15:16 AM
9:15:45 AM
9:16:16 AM
9:16:45 AM
9:17:16 AM
9:17:45 AM
9:18:15 AM
9:18:46 AM
9:19:15 AM
9:19:46 AM
9:20:15 AM
9:20:46 AM
9:21:15 AM
9:21:46 AM
9:22:15 AM
9:22:45 AM
9:23:16 AM
9:23:45 AM
9:24:16 AM
9:24:45 AM
9:25:16 AM
9:25:45 AM

11.79
11.79
11.79
11.79
11.86
11.79
11.79
11.79
11.86

575
12.34
12.34
12.41

0.56

0.01

0.08

0.08

2.33
11.73
11.79
11.78
11.79
11.79
11.79
11.79
11.86
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.86
11.86
11.79
11.79
11.73
11.86
11.73
11.86
11.86
11.79
11.79
11.73
11.79
11.79
11.79
11.79
11.79
11.86

9.18
9.18
9.23
9.28
9.23
9.18
9.23
9.18
9.18
3.27
11.18
11.23
11.28
0.34
0.14
0.14
0.14
0.58
9.13
9.13
9.23
9.23
9.23
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.18
9.23
9.23
9.18
§.18
9.23
9.23
8.18
9.23
9.23
9.23
9.18
9.23
§.23
9.23
9.18
9.23
9.23
9.18
9.18
9.18
9.18
9.23
9.18
9.18

7.4
7.18

71
7.25
7.22
7.29

7.3
7.22
7.02
6.85
4.28

0.3
0.02

0.3
4.56
6.08
6.12
6.14
6.74
7.28
6.96
713
713
7.14
7.07
7.08
7.03
7.24
7.34
7.22

7.1
6.98
6.96
7.07

7.3
7.33
7.12

7.1
7.02

71
6.79
6.94

7.3

7.3
7.22
7.15
7.15
6.87
6.94
6.95
1.07
7.04
7.22
7.14
7.1
7.29
7.24

4625734 Run1-1

463839 Run 1-1
4.600421 Run1-1
4695344 Run1 -1
4.707921 Run 1 -1
4.720657 Run 1 -1
4733313 Run 1 -1

467636 Run1-1
4.580503 Run 1-1
2.666273
2.949537
0.208577 Run 1 Span - Span

0.01337 Run 1 Span - Zero
0.087749 Run 1 Span - Zero
1.288245 Run 1 Span - Zero
1.723644 Run 1 Span - Zero
1.734711 Run 1 Span - Span
1.951937 Run 1 Span - Zero
4.337201 Run 1 Span - Zero
4.714329 Run 1 Span - Zero
4511826 Run 2 - 1
4.619406 Run 2 -1
4.619406 Run 2 -1
4625734 Run2 -1
4.581436 Run 2 -1
4618729 Run2 -1
4556124 Run 2 - 1
4689016 Run2-1
4.758626 Run 2- 1

467636 Run 2 -1
4.600421 Run 2 -1
4.524482 Run 2 - 1
4.5118268 Run 2 - 1
4581436 Run 2 - 1
4733313 Run2-1
4,752298 Run 2 - 1
4613077 Run 2 - 1
4600421 Run 2 - 1
4.549796 Run 2 - 1

463147 Run2 -1
4427601 Run 2 -1

449917 Run2 -1
4733313 Run2-1
4701792 Run 2 - 1
4707921 Run 2 -1
4601216 Run2 - 1
4663325 Run 2 -1
4.484939 Run 2 - 1

449917 Run 2 - 1
4.505498 Run 2 - 1
4.550927 Run 2 - 1
4.562452 Run 2 -1

467636 Run2-1
4.625734 Run 2 - 1

460675 Run 2 - 1
4726985 Run2 -1
4.720663 Run 2 -1




04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

9:26:16 AM
9:26:45 AM
9:27:16 AM
9:27:45 AM
9:28:16 AM
9:28:45 AM
9:29:16 AM
9:29:45 AM
9:30:16 AM
9:30:46 AM
9:31:15 AM
9:31:46 AM
9:32:15 AM
9:32:46 AM
9:33:15 AM
9:33:46 AM
9:34:15 AM
9:34:46 AM
9:35:15 AM
9:35:46 AM
9:36:15 AM
9:36:45 AM
9:37:16 AM
9:37:45 AM
9:38:16 AM
9:38:45 AM
9:39:16 AM
9:39:45 AM
9:40:16 AM
9:40:45 AM
9:41:15 AM
9:41:458 AM
9:42:15 AM
9:42:46 AM
9:43:15 AM
9:43:46 AM
9:44:15 AM
9:44:46 AM
9:45:15 AM
9:45:46 AM
9:46:15 AM
9:46:45 AM
9:47:16 AM
9:47:45 AM
9:48:16 AM
9:48:45 AM
9:49:16 AM
9:49:45 AM
9:50:16 AM
9:50:45 AM
9:51:15 AM
9:51:46 AM
9:52:15 AM
9:52:46 AM
9:53:15 AM
9:53:46 AM
9:54:15 AM

11.79
11.73
11.73
11.73
11.73
11.79
1.79
11.79
11.79
11.79
11.73
11.79
11.79
11.86
11.86
11.86
11.79
11.79
11.86
11.73
11.79
11.86
11.79
11.79
11.86
11.79
11.78
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.86
11.86
11.86
11.79
11.79
11.79
11.79
11.73
11.79
11.73
11.79
11.79
11.79
11.73
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79

9.18
9.18
9.18
9.23
9.23
9.23
9.18
9.23
9.23
9.18
9.18
9.18
9.18
9.18
9.18
9.23
9.18
9.23
9.18
9.23
9.23
9.18
9.18
9.18
9.18
9.23
9.23
9.18
9.18
9.18
9.18
9.23
8.13
9.13
8.13
9.13
9.13
9.13
9.13
9.18
9.13
9.08
9.18
9.18
9.13
9.13
9.18
9.18
9.13
9.13
9.13
9.13
9.18
9.18
9.18
9.13
9.18

7.18
7.36
7.36
7.34
7.47

7.4
7.06
6.77
6.79
6.98
7.15
7.26
7.32
7.16
7.14
6.87
6.92
8.74
6.87
6.94
6.84
5.96
6.94

7.1
6.91
6.96
6.89
7.17
7.17
7.7
7.13
7.09
6.98
7.02
7.08
7.17
6.98
6.94
6.84
6.96
7.22
7.16
7.13
7.29

7.4

7.4

7.3
7.32
7.38
7.49
7.42
7.48
7.34

7.3

7.3
7.34
7.36

4651046 Run2 -1
4.739509 Run 2 - 1
4.739509 Run 2 - 1
4726937 Run2-1
4808656 Run2 -1
4.796595 Run 2 - 1
4575108 Run 2 - 1
4.385262 Run2-1
4397918 Run 2 - 1
4524482 Run 2 -1
4601216 Run 2 -1
4701672 Run 2 - 1

474597 Run 2 - 1
4.669696 Run 2 - 1
4.656954 Run 2 - 1
4,484939 Run 2 -1
4486513 Run2- 1
4.366278 Run2-1
4.478568 Run2 -1
4.469208 Run 2 -1
4.,429559 Run 2 - 1
3.886074 Run 2 -1

4.49917 Run 2 -1
4.600421 Run2 -1
4510423 Run 2 -1
4.511826 Run 2 - 1
4467529 Run2-1
4644719 Run 2 -1
4.644719 Run 2 -1
4644719 Run 2 -1
4619406 Run 2 -1
4594093 Run 2 -1
4524482 Run 2 -1
4.549796 Run 2 - 1
4587765 Run 2 -1
4676067 Run 2 -1
4555019 Run 2 -1
4,529536 Run2 -1
4.429559 Run 2 - 1
4511826 Run2-1

467636 Run2-1

463839 Run2-1
4.588643 Run2-1
4720657 Run 2 - 1
4.764653 Run 2 - 1
4,796595 Run 2 - 1
4733313 Run2-1

4.74597 Run 2 -1
4752081 Run2 -1
4.853549 Run 2 - 1
4.809252 Run 2 -1
4847221 Run 2 -1
4.758626 Run 2 - 1
4733313 Run 2 -1
4733313 Run2-1
4.758626 Run 2 - 1
4771283 Run2 -1



|

04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
(4/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

9:54.46 AM
9:55:15 AM
9:55:45 AM
9:56:16 AM
9:56:45 AM
9:57:16 AM
9:57:45 AM

9:58:16 AM

9:58:45 AM

9:59:16 AM

9:59:46 AM
10:00:15 AM
10:00:46 AM
10:01:15 AM
10:01:46 AM
10:02:15 AM
10:02:46 AM
10:03:15 AM
10:03:45 AM
10:04:16 AM
10:04:45 AM
10:05:16 AM
10:05:45 AM
10:06:16 AM
10:06:45 AM
10:07:16 AM
10:07:45 AM
10:08:15 AM
10:08:46 AM
10:09:15 AM
10:09:46 AM
10:10:15 AM
10:10:46 AM
10:11:15 AM
10:11:46 AM
10;12:15 AM
10:12:46 AM
10:13:15 AM
10:13:46 AM
10:14:15 AM
10:14:46 AM
10:15:15 AM
10:15:46 AM
10:16:15 AM
10:16:46 AM
10:17:15 AM
10:17:46 AM
10:18:16 AM
10:18:45 AM
10:19:16 AM
10:19:45 AM
10:20:16 AM
10:20:45 AM
10:21:16 AM
10:21:45 AM
10:22:16 AM
10:22:45 AM

11.79
11.79
11.73
11.73
11.73
11.79
11.73
11.79
11.79
11.73
11.79
11.73
11.73
11.73
11.73
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.73
11.79
11.79

1.42
12.34
12.41
12.34
12.34

5.08

0.08

0.08

0.01

8.32
11.73
11.79
11.79
11.73
11.73
11.73
11.73
11.73
11.73
11.79
11.79
11.79
11.73
11.73
11.79
11.79
11.79
11.79
11.73
11.73

9.13
5.18
9.18
9.18
9.18
9.18
9.13
9.13
9.13
9.18
9.13
9.13
9.18
9.18
9.13
9.18
9.13
9.13
9.18
9.08
9.13
9.18
9.18
9.23
9.13
9.18
9.13
0.58
11.23
11.23
11.23
11.23
3.27
0.14
0.14
0.09
7.18
9.13
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.13
9.13
9.18
9.18
9.13
9.18
g.18
9.18

7.32
7.22
7.18
7.32
7.29
7.29
7.12
7.14
7.15
7.17

7.2
7.19
7.13
7.1
7.04
7.1

7.2
7.14
7.09
7.08
7.22
7.27
7.12
7.23
7.38

7.2

74

7.3
3.94
0.28
0.05
0.07
0.05
3.13
5.96
6.16
6.21
6.87

74
747
7.34
7.52
7.68
7.45
7.49
7.27
7.25
7.26
7.24
7.24
7.28
7.26

7.3
7.18
7.14
7.04
717

4.74587 Run 2 - 1
467636 Run2-1
4.620074 Run 2 - 1
4.714365 Run 2 - 1
4.695507 Run 2 - 1
4.720657 Run 2 - 1
4582357 Run 2 - 1
4625734 Run 2 - 1
4.632062 Run 2 - 1
4.613788 Run 2 - 1
4663703 Run2-1
462636 Run2 -1
4.588643 Run 2 - 1
4.576072 Run 2 - 1
4.532069 Run 2 -1
4.60675 Run2 -1
4663703 Run2-1
4.625734 Run 2 - 1
4.594093 Run 2 - 1
4587765 Run 2 - 1
467636 Run2 -1
4708 Run2-1
4.613077 Run 2 - 1
4.682687 Run 2 - 1
4.752081 Run 2 - 1
4663703 Run2-1
4.796595 Run 2 - 2
2.212146
2.713827
0.19651 Run 2 Span - Span
0.033479 Run 2 Span - Span
0.046948 Run 2 Span - Zero
0.018108 Run 2 Span - Zero
0.888067 Run 2 Span - Zero
1.687675 Run 2 Span - Zero
1.740676 Run 2 Span - Zero
2.911845 Run 2 Span - Span
4.425206 Run 2 Span - Span
4.796595 Run 2 Span - Span
4.840893 Run 3 -1
4.726937 Run 3 -1
4.840086 Run 3 - 1
4.940663 Run 3 -1
4.796083 Run 3 - 1
4.821228 Run 3 -1
4.676648 Run 3 - 1
4.695344 Run 3 -1
4.701672 Run 3 - 1
4.689016 Run 3 - 1
4.65779 Run 3 -1
4.682934 Run3-1
4701672 Run 3 - 1
4733313 Run 3-1
4651046 Run 3 - 1
4.625734 Run 3 -1
4.532069 Run 3 -1
4613788 Run 3 -1



04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

10:23:15 AM
10:23:46 AM
10:24:15 AM
10:24:46 AM
10:25:15 AM
10:25:46 AM
10:26:15 AM
10:26:46 AM
10:27:15 AM
10:27:46 AM
10:28:16 AM
10:28:45 AM
10:29:16 AM
10:29:45 AM
10:30:16 AM
10:30:45 AM
10:31:16 AM
10:31:45 AM
10:32:16 AM
10:32:45 AM
10:33:16 AM
10:33:45 AM
10:34:16 AM
10:34:45 AM
10:35:16 AM
10:35:45 AM
10:36:15 AM
10:36:46 AM
10:37:15 AM
10:37:46 AM
10:38:15 AM
10:38:46 AM
10:39:15 AM
10:39:46 AM
10:40:15 AM
10:40:46 AM
10:41:15 AM
10:41:45 AM
10:42:16 AM
10:42:45 AM
10:43:16 AM
10:43:45 AM
10:44:16 AM
10:44:45 AM
10:45:16 AM
10:45:46 AM
10:46:15 AM
10:46:46 AM
10:47:15 AM
10:47:46 AM
10:48:15 AM
10:48:46 AM
10:49:15 AM
10:49:46 AM
10:50:15 AM
10:50:45 AM
10:51:16 AM

11.79
11.79
11.79
11.73
11.79
11.79
11.79
11.73
11.79
11.73
11.73
11.73
11.73
11.73
11.79
11.79
11.79
11.79
11.79
11.79
11.73
11.73
11.73
11.78
11.79
11.86
11.79
11.73
11.73
11.73
11.78
11.73
11.79
11.79
11.73
11.73
11.79
11.73
11.79
11.79
11.79
11.75
11.79
11.79
11.79
11.79
11.79
11.73
11.73
11.79
11.79
11.79
11.79
11.79
11.79
11.79
11.79

9.23
9.18
9.18
9.13
9.13
9.13
9.18
9.18
9.18
9.18
9.23
9.23
9.18
9.18
9.18
9.18
9.13
9.18
9.18
9.23
9.23
9.23
9.18
9.18
9.13
9.18
9.18
9.23
9.23
9.18
9.23
9.18
9.23
9.23
9.28
9.23
9.28
9.23
9.23
9.23
9.18
9.23
9.23
9.18
9.18
9.23
9.23
9.23
9.23
9.23
9.28
9.23
9.23
9.18
9.18
9.18
9.18

7.23
7.21
7.03
715
7.26
712
7.04
7.7
7.29
7.15
7.25
7.24
7.47
7.56

7.4
7.25

7.2
7.25
7.14
7.18
7.16
7.29

74
7.44
7.29
7.16
7.24
7.13
6.22
6.78
7.29

7.4

7.2
7.36

7.3

7.2
7.14
7.06
7.1
7.26
7.32
7.04
7.08

71

7.2
7.18
7.29
7.25
7.06

7.2
7.38
7.34
7.13
7.02
7.19
7.18
6.98

4,682687 Run 3 -1
4.670031 Run 3 -1
4556124 Run 3 - 1
4.601216 Run 3 - 1
4701672 Run3-1
4613077 Run 3 -1
4562452 Run 3 -1
4613788 Run 3 -1
4,720657 Run 3 - 1
4601216 Run 3- 1
4664076 Run 3 -1

465779 Run 3 -1
4808656 Run 3 -1

4.86523 Run3-1
4.796595 Run 3 -1
4695344 Run 3 -1
4663703 Run 3 -1
4.695344 Run 3 -1
4625734 Run 3-1
4.651046 Run 3 -1
4.607502 Run 3-1
4689221 Run 3 -1
4.764653 Run 3 - 1
4821908 Run 3 -1
4.720657 Run 3 -1
4.669696 Run 3 -1
4.689016 Run 3 -1
4,588643 Run 3 -1

400404 Run 3 - 1
4.362345 Run 3 - 1
4.726985 Run 3 -1
4.764653 Run 3 -1
4663703 Run 3 -1
4771283 Run 3 -1
4701792 Run 3 - 1
4.632646 Run 3 - 1
4625734 Run 3 -1
4.544641 Run 3 -1

4.60675 Run 3 -1
4701672 Run 3 -1

474597 Run 3 - 1
4562452 Run 3 -1
4.594093 Run 3 -1
4600421 Run 3 -1
4.663703 Run 3 -1
4651046 Run 3-1
4,720657 Run 3-1
4.664076 Run 3 -1
4.544641 Run 3 -1
4.663703 Run 3-1
4783939 Run 3 -1
4.758626 Run 3 -1
4.619406 Run 3 -1
4.549796 Run 3 - 1
4657375 Run 3 - 1
4657375 Run 3 -1
4.524482 Run 3 - 1



04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004
04/01/2004

10:51:45 AM
10:52:16 AM
10:52:45 AM
10:53:16 AM
10:53.45 AM
10:54:16 AM
10:54:45 AM
10:55:16 AM

10:55:46 AM

10:56:15 AM
10:56:46 AM
10:57:15 AM
10:57:46 AM
10:58:15 AM
10:58:46 AM
10:59:15 AM
10:59:46 AM
11:00:15 AM
11:00:46 AM
11:01:15 AM
11:01:45 AM
11;02:16 AM
11:02:45 AM
14:03:16 AM
11:03:45 AM
11:04:16 AM
11:04:45 AM
11:05:16 AM
11:05:45 AM
11:06:16 AM
11:06:45 AM
11:07:15 AM
11:07:46 AM
11:08:15 AM
11:08:46 AM
11:09:15 AM
11:09:46 AM
11:10:15 AM
11:10:46 AM
11:11:15 AM
14:11:46 AM
11:12:16 AM
11:12:45 AM
11:13:16 AM
11:13:45 AM
11:14:16 AM
11:14:45 AM
11:15:16 AM
11:15:45 AM
11:16:16 AM
11:16:45 AM
11:17:15 AM
11:17:46 AM
11:18:15 AM
11:18:46 AM
11:19:15 AM
11:19:46 AM

11.79
11.79
11.75
11.79
11.79
11.73
11.73
11.86
11.79
11.79
11.79
11.78
11.79
11.73
11.79
11.73
11.79
11.79
11.79
11.79
11.79
11.73
11.79
11.73
11.73
11.79
11.73
11.79
11.79
11.73
11.79
11.79
11.79
11.78
11.73
11.73
11.73
11.79
11.73
11.73
11.73
11.73
11.67
11.73
11.73
11.73

1.72
12.34
12.41
12.34
12.34
12.34

0.81

0.08

0.01

0.01
11.31

9.18
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.23
9.18
9.23
9.23
9.23
9.18
9.23
8.18
9.18
9.18
9.18
9.18
9.23
9.18
9.23
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.18
9.23
9.18
9.18
9.18
9.18
9.18
9.18
9.13
9.18
9.18
9.23
9.18
9.18
9.18
9.18
0.68
11.18
11.28
11.23
11.23
11.28
0.39
0.19
0.09
0.09
8.98

7.09
7.18
7.38
7.29
7.32
7.21
7.25

7.2
7.16
7.29
7.21
7.26
7.41
7.46
7.38

74
7.34
7.29
7.12
7.27
7.44
7.41
7.38
7.44

76
7.53
7.25
7.26
7.18
7.24
7.34
7.44

74
7.44
7.53
7.69
7.69
7.78
7.61

7.6
7.82
7.63
7.65

7.9
7.81
7.76
7.62
4.88
0.47
0.13
0.14
0.1
0.12
3.63
6.08
6.22
6.25

4.534093 Run 3 -1
4651046 Run 3 -1
4.783939 Run 3 -1
4.720657 Run 3 - 1
474597 Run 3 - 1
4.638932 Run 3 -1
4.664076 Run 3 -1
4695179 Run 3 - 1
463839 Run 3 -1
4.720657 Run 3 -1
4670031 Run3-1
4701672 Run 3 -1
4.802924 Run 3 -1
4.802369 Run 3 -1
4783839 Run 3 -1
4.764653 Run 3 - 1
4.758626 Run 3 -1
4.720657 Run 3 - 1
4.613077 Run 3 -1
4,708 Run 3 -1
4821908 Run 3 -1
4770939 Run 3 -1
4.783939 Run 3 - 1
4789797 Run 3 -1
4.890374 Run 3 -1
4.878862 Run 3 -1
4.664076 Run 3 -1
4701672 Run 3 -1
4651046 Run 3 -1
465779 Run 3 -1
4.758626 Run 3 -1
4.821908 Run 3 - 1
4.796595 Run 3 -1
4821908 Run 3 -1
4.846372 Run 3-1
4.946949 Run 3 -1
4.946949 Run 3 -1
5.043395 Run 3 - 1
4.896661 Run 3 -1
4.890374 Run3- 1
5.034954 Run3-1
4909233 Run 3 -1
4.889245 Run 3 -1
5.085243 Run 3 -1
5.028668 Run 3-1
4997238 Run3-2
2.3435
3.367078
0.325386 Run 3 Span - Span
0.087355 Run 3 Span - Span
0.08409 Run 3 Span - Span
0.073886 Run 3 Span - Zero
0.03433 Run 3 Span - Zero
1.029174 Run 3 Span - Zero
1.718606 Run 3 Span - Zero
1.757229 Run 3 Span - Span
3.843717 Run 3 Span - Span



04/01/2004
04/01/2004
04/01/2004

11:20:15 AM 11.73
12:01:59 PM CO*(5.9/(20.9-02)}
12:02:00 PM 92.48

9.13
NaN
73.98

6.96

7.4

4.48178 Run 3 Span - Span

-0.610219



A-5 CALIBRATION GAS CERTIFICATIONS
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' ' ) Dual-Analyzed Calibration Standard
Scott Specialty Gases
‘ 6 T ER S TON RO DT RIS T P LUMS TERDYTLTE P A TESa 5030 Phone: 80000 1-4053 Fax: 215-768-7226
| CERTIFICATE OF ACCURACY: EPA Protocol Gas
Assay Laboratory . Customer
J 2.C. Nu.: E-NOBS25 TAMPA ELECTRIC COMPANY
| SCOTT SPECIAITY GASES .  Project No.: 01-04230-003
6141 EASTON ROAD, BLDG 1 CHARLES DUFENY
PLUMSTEADVILLE,PA 18949-0310 5010 CAUSEWAY BLVD
TAMPA FL 33619
ANALYTICAL INFORMATION
This certification was performed according to EPA Traceability Protecol For Assay & Ceruification of Gascous Calibration Standards:
Procedure G-1; September, 1997,
Cylinder Number: . AALB100 Certification Date: 09Feb2004 Exp. Date;: 02Aug2004
Cyiinder Pressure* **: 1960 PSIG :
COMPONENT 'CEERTIF[ED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
CARBON MONOXIDE G.02 FPA w2 NIST and NMi
NITRIC OXIDE 8.24 PPM +/- 2% NIST and NMi
NITROGEN - OXYGEN FREE BALANCE
TOTAL OXIDES OF NITROGEN g8.31 PPM : Reference Value Only
*** Do not use when cylinder |1ress;|r9 15 helow 150 psig. .
** Analytical accuracy 15 based on the requirements of EPA Protocol procedues . September 1997,
REFERENCE STANDARD
TYPE/SRM NO, EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM 2635 O1May2007 ALMO16889 25,78 PPM CARBON MONOXIDE
{ﬁ- NTRM 2628 02Apr2005 AALUGIGES 10.35 PPM NITRIC OXIDE
- INSTRUMENTATION - I
INSTRUMENT/MODEL/SERIALY DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
SIEMENS/SE/KN-240 A 15Jan2004 NDIR . .
HORIBA/CLAZ220/5702850810 1, 2GJan2004 CHEMILUMINESCENCE
AL
o
| S
APPROVED BY: J
KIMBEQLY NlLl¥

L) Q
AV W 505 § b 5 e TR S Ana W wya Y

S —




0] Scott Specialty Gases

www scoltgas.com

RATA CLASS

6141 EASTON ROAD, BLDG 1,PLUMSTEADVILLE,PA 18949-0310

_CERTIFICATE_OF_ ACCURACY: EPA_Protoccl_Gas

RDDOY

Dual-Analyzed Calibration Standard

Phone: 800-331-4953 Fax

Assay Laboratory Customer
P.C. No.: EN75516

SCOTT SPECIALTY GASES Project No.: 01-73884-002
6141 EASTON ROAD, BLDG 1

PLUMSTEADVILLE, PA 18949-C310 TAMPA FL

ANALYTICAL_ INFORMATION

TAMPA ELECTRIC COMPANY
Michael Skirvin

5010 CAUSEWAY BLVD
33619

of Gaseous Calibration Standards; Procedure G-1; September,

*** Do not use when cylinder pressure is below 150 psig.

REFERENCE STANDARD

_ANALYZER READINGS

"This certification was performed according to EPA Traceability Protocol For Assay & Certifi
1997.

Cylinder Number: ALM027916 Certification Date: 16Jul2002 Exp. Date: 15Jul2005
Cylinder Pressure***: 2000 P3IG
ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY**_ TRACEABILITY
CARBON MONOXIDE 12.¢6 PPM /- 1% Direct NIST and NMi
PROPANE 13.0 PPM +/- 1% Direct NIST and NMi
AIR BALANCE

** Analytical accuracy is based on the requirements of EPA Protocol Procedure Gl, September
__Product_certified as_+/-_ 1% analytical_ accuracy_is_directly_traceable_to NIST or NMI_stand

TYPE/SRM NO. EXPIRATION DATECYLINDER_NUMBER__CONCENTRATION COMPONENT

NTRM 1678 01Junz2006 ALMC24607 49.16PM CARBON MONOXIDE

NTRM 1666 01Mayz2004 ALM(014096 9.470pPM PROPANE

INSTRUMENTATION

INSTRUMENT /MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE_
SIEMENS/6E/KN-240 01Jul2002 NDIR

VARIAN/3300/7945 16Jul2002 GC/FID

R=Reference Gas T=Test Gas
Second Triad Rnalysis

(Z=Zero Gas
First Triad Analysis

CARBON MONOXIDE

Date: 09Jul2002Resp Unit:VOLTS
Z1=-0.00780=2.48780T1=1.23620
R2=2.486202=-0.006302=1.23510
Z3=-0.00580=1.23380R3=2.48580
Avg. Conc: 12.50 EFPM

21=-0.01100=4,849001=1.22970C
R2=4.,848202=-0.01490=1.,2203C
23=-0.01260=1.218903=4.84890
Avg. Conc: 12.60 PPM

PRCPANE

Date: 16JulZ2002Resp Unit:AREA

Z1=0.000001=45905.001=63594.00

R2=45962.00=0.00000T2=63482.00

23=0.000003=63485,003=46013.00

Avg. Conc: 13.00 PPM

APPROVED BY: (signature on file)

B. LEWIS, JR.

Date: 16JulZ20C2Resp Unit: VOLTS

r=Correlation Coefficient)
Calibration Curve

Concentraticn=A+Bx+Cx2+Dx3+

r=0.99999 1678
Constants: A=1.2346E~C
B=1.0133E+01 C=

D= E=

Concentration=A+Bx+Cx2Z2+Dx3+

r=0.99999 1666
Constants: A=5.0257E-C
B=2.0337E-04 C=4.6567E-1
D= E=



CUOY

RATA CLADS

Dual-Analyzed Calibration Standard

Scott Specialty Gases

6141 EASTON ROAD, BLDG 1,PLUMSTEADVILLE,PA 18945.0310 Phone: 800-331-4953 Fax: 215-766-7226

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer

_ P.O. No.: E-NO6925 TAMPA ELECTRIC COMPANY
SCOTT SPECIALTY GASES' Project No.: 01-00520-002 Charles Dufeny
6141 EASTON ROAD, BLDG 1 ' 5010 CAUSEWAY BLVD

PLUMSTEADVILLE,PA 18949-0310 . TAMPA FL 33619

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Catibration Standards;
Procedure G-1; Septemher, 1987, '

Cylinder Number: ALMO0B274 Certification Date: 20Nov2003 Exp. Date: 19Nov2006
Cvylinder Pressure* * *; 2000 PSIG

ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles} ACCURACY™ ™ TRACEABILITY
CARBON DIOXIDE 18.0 % +/-1%  Direct NIST and NMi
OXYGEN 6.27 % +/- 1% Direct NIST and NMi
NITRGGEN BALANCE
*** Do not use when cylinder pressure s betow 150 psig. .
** Analyiical accuracy is based on the reguirements of EPA Protocot Procedure G1, September 1997,
Product certified as +/- 1% analylical accuracy is directly traceable to NIST:or NMI standards.

REFERENCE STANDARD . )

vy ‘TYF-’EISRM NO.- EXPIRATION DATE CYLINDER NUMBEB__ i CONCENTRATION ~ COMPONENT

JT\n‘nM 1800 01Jan2004 HOA9491 18.05 % CARBON DIOXIDE

B NTRM 2658 020¢12000 ALRIOGETBY 0.930 % OXYGEN
INSTRUMENTATION
INSTRUMENT/MOQDEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
MTI/M200/170927 11Nov2Q03 GC-TCD
MTI/M200/1 70927 11Nov2003 GC-TCD

ANALYZER READINGS

{Z=Zero Gas R=Reference Gas T=Test Gas r = Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Data: Z0Nov2003 Respense Unit:VOLTS Concentration=A+ Bx + Cx2 + Dx3 + Ex4
Z1=0.00000 R1=823429.0 T1=823280.0 r=.999998 1800
R2=823861.0 22=0.00000 T2=823408.0 Constants: A=7.7960E-03
23 =0.00000 Ta=823205.0 R3I=823980.0 B=2.1765€E-05 C=

Avg. Concentration: 18.00 % D= E=

OXYGEN

Dats: 20NovZ003 Respense Unin:VOLTS Concentration=A+Bx + Cx2 + Dx3 + Exd
Z1=0.00000 R1=323031.0 T1=204444.0 r=.959998 2658
R2=1323018.0 22=0.00000 T2=204073.0 Constants: A=-2.2257E-02
23=0.00000 T3=203961.0 R3=322371.0 B=3.0739E-05 C=

Avg. Concentration: 5.270 % b= E=

/""j 4 ,
APPROVED BY: b\gtglq C ‘V// S

BRADLEYCC MiLLman |




BLDO S

RATA CLASS

SCOtt SpeCi alty G ases Dual-Analyzed Calibration Standard

6141 EASTON ROAD, BLDG 1,PLUMSTEADVILLE,PA 18942-0310 Phone: B0O0-331-4953 Fax: 215-766-7226

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory : Customer

-P.0O. No.: E-NOB6925 TAMPA ELECTRIC COMPANY
SCOTT SPECIALTY GASES Project No.: 01-01676-001 CHARLES DUFENY
6141 EASTON ROAD, BLDG 1 5010 CAUSEWAY BLVD
PLUMSTEADVILLE,PA 18949-0310 TAMPA FL 33619

ANALYTICAL INFORMATION

This certification was perfarmed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997,

Cylinder Number: ALMO40741 Certification Date: 15Dec2003 Exp. Date: 14Dec2006
Cylinder Pressure™* *: 2000 PSIG

ANALYTICAL
COMPONENT ‘ CERTIFIED GONCENTRATION (Moles] ~ ACCURACY**  TRAGEABILITY
CARBON DIOXIDE 11.0 % +/-1% Direct NIST and NMi
OXYGEN 12.6 Yo +/- 1% Direct NIST and NMi

NITROGEN BALANCE

*** g not use when cylinder pressure is below 150 psig.
** Analytical accuracy is based on the requiremants of EPA Protocol Procedure G1, September 1997,

Producl certified as +/- 1% analytical accuracy is directly traceable to NIST or NMI standards.

REFERENCE STANDARD

TYPE/SRMNO.  EXPIRATION DATE  CYLINDER NUMBER  CONCENTRATION COMPONENT.
NTRM 1675 01Jun 2004 KO01509 13.93 % CARBON DIOXIDE
NTRM 2658 02012006 ALNMOGSH189 9930 % OXYGEN

INSTRUMENTATION ' .

INSTRUMENT/MODEL/SERIAL# J . DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
MTI/M200/170927 12Dec2003 GC-TCD
MTI/M200/170927 12Dec2003 GC-TCD

ANALYZER READINGS

{Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date: 120ec2003 Response Unit:VOLTS Concentration =A + Bx + Cx2 + Dx3 + Ex4
21 =0.00000 R1=636210.0 Tt1=503192.0 r=,999498 1675
R2=636484.0 22=0.00000 TZ2=%503158.0 Constants: A=21BI1E-05
23 «=0.00000 T3=503152.0 R3=636384.0 8 =9.5568E-03 Cc=

Avg. Concentiation: 11.00 % . D= E=

OXYGEN

Date: 12Dec2003 Respense Unit VOLTS Concentration=»A + Bx + Cx2+ Dx3 + Ex4
Z1=0,00000 R1=323325.0 T1=4088392.0 r=,9999%7 2658
R2=323240.0 Z2=0.00000 T2=409029.0 Constants: A=-1.5960E-02
Z3=0.00000 T3=408900.0 R3=323094.0 B=3.0872€.05 C=

Avg. Concentration: 12.60 % D= £=

APPROVED BY: /_gi,uQQ’,‘ C'//ﬁ

BEAN F&.‘(j ML IVu/\N




DC )Y I~

RATA CLASS

Dual-Analyzed Calibration Standard

Scott Specialty Gases

6141 EASTON ROAD, BLDG 1,PLUMSTEADVILLE,PA 18949-0310 Phone: 800-331-4953 Fax: 215-766-7226

CERTIFICATE OF ACCURACY: EPA Protocol Gas

Assay Laboratory Customer

. P.O. No.: £-NO6925 TAMPA ELECTRIC COMPANY
SCOTT SPECIALTY GASES Project No.: 01-00520-001 Charles Duteny

6141 EASTON ROAD, BLDG 1 5010 CAUSEWAY BLVD
PLUMSTEADVILLE,PA 18949-0310 TAMPA FL 33619

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibration Standards;
Procedure G-1; September, 1997,

Cylinder Number: ALMOOBH93 Certification Date: 21Nov2003 Exp. Date: 20Nov2006
Cylinder Pressure* * *: 2000 PSIG

ANALYTICAL
COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY** TRACEABILITY
CARBON DIOXIDE 5.02 % +/- 1% Direct NIST and NMi
OXYGEN . 20.9 % 1% Direct NIST and NMi
NITROGEN BALANCE
*** Do not use when cylinder pressure is helow 150 psiy.
** Analytical accuracy is based on the requirements of EPA Protocol Procedure G1, September 1997,
Product certified as +/- 1% analytical accuracy 1s directly traceable (o NIST or NMI standards.
REFERENCE STANDARD
‘_L,TYPE!SHM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRA_'!’_I_Q_N . COMPONENT
~NTRM 2000 01Jun2005 KOZ26511 5.006 % CARBOCN DIOXIDE
 NTRM 2659 01Jun2004 K012046 20.85 % OXYGEN
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# DATE LAST CALIBRATED ANALYTICAL PRINCIPLE
MTI/M200/170927 1tNov2003 GC-TCD
MTI/M200/170927 11Nov2003 GC-TCD

ANALYZER READINGS

{Z=7ero Gas K =Reference Gas T=Test Gas r = Correlation Coefficient)
First Triad Analysis Second Triad Analysis Calibration Curve

CARBON DIOXIDE

Date:r 20Nev2003 Response UnitVOLTS Concentration=A + Bx + Cx2 + Dx3 + Ex4
21=0.00000 R1=228179.0 T1=228800.0 r=.999998 2000
R2=22B167.0 Z2=0.06000 T2=228776.0 Constants: Axn7.7960E-03
23=0.00000 T3=228802.0 R3 =228087.0 B=2.1765E-05 C=

Avyg. Concentration: 5.020 % De E=

OXYGEN

Date: 20Nov2003 Response Unit:VOLTS Concentration=A + Bx + Cx2 + Dx3 + Ex4
21 =0.00000 R1=676019.0 T1=678740.0 r=.,999998 2659

A2 =676160.0 Z2=0.00000 T2=678810.0 Constants; A=-2225T7E-02
Z3=0.00000 T3=6788200 R3=675892.0 B=3.0739E-05 C=

Avg. Concentration: 20.90 % D= E=

BRADLEY Hﬂl LMAN




APPENDIX B -
NITROGEN OXIDES / SULFUR DIOXIDE FROM CEMS

T .




B-1 BASELINE DATA




DATE TIME

03/30/2004 075800
03/30/2004 075900
03/30/2004 080000
03/30/2004 080100

03/30/2004 080200

03/30/2004 080300
03/30/2004 080400
03/30/2004 080500
03/30/2004 080600
03/30/2004 080700
03/30/2004 080800
03/30/2004 080900
03/30/2004 081000
03/30/2004 081100
03/30/2004 081200
03/30/2004 081300
03/30/2004 081400
03/30/2004 081500
03/30/2004 081600
03/30/2004 081700
03/30/2004 081800
03/30/2004 081900
03/30/2004 082000
03/30/2004 082100
03/30/2004 082200
03/30/2004 082300
03/30/2004 082400
03/30/2004 082500
03/30/2004 082600
03/30/2004 082700
03/30/2004 082800
03/30/2004 082900
03/30/2004 083000

- 03/30/2004 083100

03/30/2004 083200
03/30/2004 083300
03/30/2004 083400
03/30/2004 083500
03/30/2004 083600
03/30/2004 083700

PC1S0211 PCINOX12 PC1GEN13 PCINOXC14 PC10XY15 PC1CO211

39.291
38.804
38.658
38.996
39.485
39.246
38.302
38.302
39.812
39.812
39.398
39.406
39.118
38.732
38.159
37.618
37.737
37.608
37.608
38.671
38.671
39.404
40.254
40.581
40.587
41.108
40.327
39.663
38.166
38.166
37.365
37.365
36.915
36.406
37.018
38.445
36.810
36.362
36.211
36.297

18.907
19.102
18.980
18.760
19.061
18.802
18.700
19.030
19.198
19.293
19.222
19.224
19.168
18.994
15.309
19.371
19.423
19.113
19.361
19.176
19.066
18.822
19.060
18.982
19.395
19.669
19.637
19.516
19.849
19.849
19.703
19.534
19.251
19.503
19.571
19.375
19.394
19.630
19.472
19.728

185.289
185.360
183.810
184.386
184.696
184.278
184.529
184.481
184.154
184.217
184.676
184.459
184.537
185.734
185.285
184.471
184.733
184.507
184.222
184.419
185.384
184.817
183.681
183.771
184.038
184.212
184.590
184.000
184.150
185.530
185.134
184.808
183.814
183.719
184.310
184.311
185.142
184.682
182.822
184.939

13.172
13.306
13.255
13.091
13.293
13.089
13.049
13.284
13.400
13.460
13.397
13.391
13.354
13.243
13.452
13.503
13.526
13.340
13.480
13.343
13.248
13.095
13.283
13.226
13.529
13.737
13.682
13.630
13.599
13.859
13.757
13.617
13.434
13.626
13.663
13.490
13.543
13.701
13.638
13.812

10.968
10.967
10.989
10.982
10.977
10.962
10.982
10.985
10.984
10.980
10.972
10.967
10.968
10.975
10.968
10.973

10.965 .

10.984
10.963
10.958
10.946
10.957
10.971
10.969
10.979
10.989
10.969
10.989
10.992
10.987
10.987
10.973
10.982
10.992
10.986
10.963
10.988
10.984
11.013
11.010

8.333
8.359
8.351
8.347
8.363
8.379
8.368
8.384
8.395
8.395
8.387
8.398
8.391
8.375
8.402
8.390
8.392
8.384
8.400
8.395
8.396
8.397
8.388
8.384
8.404
8.403
8.403
8.388
8.387
8.397
8.395
8.390
8.392
8.391
8.389
8.393
8.395
8.391
8.393
8.400



03/30/2004 083800
03/30/2004 083300
03/30/2004 084000
03/30/2004 084100
03/30/2004 084200

03/30/2004 084300 .

03/30/2004 084400
03/30/2004 084500
03/30/2004 084600
03/30/2004 084700
03/30/2004 084800
03/30/2004 084900
03/30/2004 085000
03/30/2004 085100
03/30/2004 085200
03/30/2004 085300
03/30/2004 085400
03/30/2004 085500
03/30/2004 085600
03/30/2004 085700
03/30/2004 085800

36.310
35.944
34.965
34.495
35.121
35.842
36.370
28.871
23.632
35.536
36.411
36.262
34.977
35.202
36.801
36.739
36.524
36.358
36.912
36.671
37.485

19.848
19.726
19.365
19.779
15.687
19.716
19.48S
16.768
11.036
18.659
18.904
18.810
19.273
19.112
19.361
19.447
19.270
19.602
19.625
19.495
19.565

184.769
184.785
184.334
185.513
184.584
184.322
184.875
184.361
183.893
184.407
183.822
184.519
185.076
184.978
184.139
183.373
183.214
184.641
184.775
183.780
183.966

13.881
13.768
13.516
13.818
13.739
13.774
13.625
11.694

7.707
13.048
13.191
13.152
13.470
13.362
13.546
13.575
13.493
13.742
13.743
13.664
13.713

11.001
10.984
10.984
10.992
10.983
10.992
10.998
10.977
10.988
11.000
10.982
10.999
10.995
10.998
11.004
10.985
11.011
11.021

11.012

11.019
11.019

'8.398

8.387
8.387
8.383
8.382
8.390
8.378
6.245
5.761
8.020
8.102
8.147
8.179
8.202
8.238
8.248
8.259
8.286
8.288
8.300
8.320

PC1S0211 PCINOX12 PC1GEN13 PCINOXC14 PC1OXY15 PC1CO211

37.349

19.143

184.463

13.358

10.984

8.275



DATE TIME

03/30/2004 090500
03/30/2004 090600
03/30/2004 090700
03/30/2004 090800

03/30/2004 090900 .

03/30/2004 091000
03/30/2004 091100
03/30/2004 091200
03/30/2004 091300
03/30/2004 091400
03/30/2004 091500
03/30/2004 091600
03/30/2004 091700
03/30/2004 091800
03/30/2004 091900
03/30/2004 092000
03/30/2004 092100
03/30/2004 092200
03/30/2004 092300
03/30/2004 092400
03/30/2004 092500
03/30/2004 092600
03/30/2004 092700
03/30/2004 092800
03/30/2004 092900
03/30/2004 093000
03/30/2004 093100
03/30/2004 093200
03/30/2004 093300
03/30/2004 093400
03/30/2004 093500
03/30/2004 093600
03/30/2004 093700
03/30/2004 093800
03/30/2004 093300
03/30/2004 094000
03/30/2004 094100
03/30/2004 094200
03/30/2004 094300
03/30/2004 094400

PC150211 PCINOX12 PCI1GEN13 PCINOXC14 PC10XY15 PC1CO211

37.347
39.047
39.201
39.891
41.412
41.753
41.853
41.809
41.809
41.501
40.705
41.109
40.936
41.102
40.301
39.664
39.292
39.292
40.399
40.399
40.261
40.566
39.955
39.555
39.844
40.877
41.942
41.945
42.354
42.111
39.150
38.615
39.546
39.143
38,732
40.055
40.593
41.593
42.379
42.080

19.349
19.484
19.608
19.329
19.496
19.654
19.254
19.659
19.649
19.854
19.606
16.782
19.564
19.354
15.129
19.558
19.574
19.236
19.641
19.869
19.682
19.386
19.366
19.307
19.620
19.243
19.330
19.562
19.755
19.298
19.528
19.627
19.330
19.423
19.414
19.241
19.087
19.623
19.789
19.621

184.517
184.531
185.155
185.070
184.620
184.202
184.637
184.927
185.069
185.148
184.547
184.628
184.116
184.465
184.211
183.982
184.778
183.454
184.090
184.716
184.687
184.295
184.043
184.930
184.945
183.485
183.809
184.272
184.468
184.497
184.746
184.374
184.297
183.907
184.554
184.787
183.562
184.440
184.634
183.757

13.563
13.658
13.699
13.518
13.647
13.721
13.479
13.792
13.801
13.894
13.779
13.891
13.735
13.537
13.423
13.739
13.727
13.487
13.809
13.964
13.795
13.620
13.568
13.548
13.728
13.506
13.588
13.745
13.808
13.526
13.710
13.756
13.522
13.587
13.581
13.427
13.387
13.803
13.921
13.803

11.020
11.020
10.992
11.001
11.008
10.986
11.009
11.027
11.037
11.006
11.042
11.035
11.033
11.002
11.029
11.038

11.024 .

11.022
11.045
11.042
11.019
11.039
11.016
11.029
11.005
11.031
11.044
11.040
10.996
11.019
11.033
11.019
11.003
11.003
11.003
10.982
11.025
11.049
11.050
11.050

8.344
8.349
8.371
8.383
8.391
8.397
8.393
8.398
8.395
8.399
8.391
8.380
8.377
8.368
8.360
8.371
8.360
8.362
8.374
8.373
8.375
8.375
8.367
8.374
8.382
8.372
8.363
8.363
8.376
8.379
8.370
8.366
8.374
8.376
8.364
8.353
8.360
8.399
8.386
8.374




03/30/2004 094500
03/30/2004 094600
03/30/2004 094700
03/30/2004 094800
03/30/2004 094900

03/30/2004 095000 .

03/30/2004 095100
03/30/2004 095200
03/30/2004 095300
03/30/2004 095400
03/30/2004 095500
03/30/2004 095600
03/30/2004 095700
03/30/2004 095800
03/30/2004 095900
03/30/2004 100000
03/30/2004 100100
03/30/2004 100200
03/30/2004 100300
03/30/2004 100400
03/30/2004 100500

34.018
26.898
39.605
40.154
40.857
40.800
40.988
41.739
41.836
42.767
44.262
43.195
43.897
43.424
43.099
44.153
44.896
45.165
43.524
40.212
38.582

16.729
11.029
18.893
18.793
18.819
19.139
19.050
19.209
19.576
19.557
19.210
19.236
19.377
19.433
19.115
19.368
19.434
19.077
19.257
19.122
18.912

183.098
183.661
183.918
184.416
184.368
184.299
184.745
184.939
185.270
185.049
184.272
184.162
184.014
183.102
183.388
184.888
184.662
184.332
184.181
184.347
184.046

11.796

7.766
13.289
13.200
13.242
13.416
13.388
13.516
13.761
13.710
13.475
13.530
13.605
13.630
13.413
13.609
13.616
13.417
13.495

13.407

13.287

11.070
11.058
11.049
11.037
11.052
11.020
11.042
11.052
11.044
11.021
11.026
11.049
11.034
11.025
11.029
11.040
11.016
11.048
11.018
11.022
11.039

6.336
5.690
8.021
8.100
8.135
8.147
8.187
8.218
8.254
8.279
8.287
8.296
8.303
8.313
8.308
8.334
8.348
8.358
8.372
8.379
8.367

PC1S0211 PCINOX12 PC1GEN13 PCINOXC14 PC1OXY15 PC1CO211

40.724

19.217

184.369

13.481

11.027

8.263



DATE TIME

03/30/2004 101500
03/30/2004 101600
03/30/2004 101700
03/30/2004 101800

03/30/2004 101900 .

03/30/2004 102000
03/30/2004 102100
03/30/2004 102200
03/30/2004 102300
03/30/2004 102400
03/30/2004 102500
03/30/2004 102600
03/30/2004 102700
03/30/2004 102800
03/30/2004 102500
03/30/2004 103000
03/30/2004 103100
03/30/2004 103200
03/30/2004 103300
03/30/2004 103400
03/30/2004 103500
03/30/2004 103600
03/30/2004 103700
03/30/2004 103800
03/30/2004 103900
03/30/2004 104000
03/30/2004 104100
03/30/2004 104200
03/30/2004 104300
03/30/2004 104400
03/30/2004 104500
03/30/2004 104600
03/30/2004 104700
03/30/2004 104800
03/30/2004 104900
03/30/2004 105000
03/30/2004 105100
03/30/2004 105200
03/30/2004 105300
03/30/2004 105400

PC150211 PCINOX12 PCI1GEN13 PCINOXC14 PC10XY15 PC1CO211

42,911
43.186
43.186
44.545
43.482
43.476
44.611
43.559
41.591
41,591
42.038
42.038
44.020
44.870
46.092
46.093
45.937
44.813
44.813
45.054
43.320
41.944
41.830
41.744
41.220
41.421
40.652
38.861
38.316
38.054
30.270
25.130
38.346
38.553
39.978
40.406
41.642
43.075
43.527
44.645

18.938
19.074
19.171
18.904
18.958
19.173
19.021
19.131
19.407
19.575
19.391
19.604
19.635
19.079
19.011
18.982
19.100
19.174
19.174

-18.929

18.945
19.103
19.264
19.383
19.264
19.231
19.374
19.579
19.418
19.427
16.615
10.805
18.618
18.463
18.193
18.622
19.044
18.824
19.101
19.390

185.034
184.203
183.586
183.055
184.027
183.885
184.429
183.423
184.491
184.503
184.714
184.511
184.748
184.520
183.873
184.231
184.079
184.259
184.097
183.412
183.603
183.803
183.390
183.845
183.589
183.721
184.616
185.573
184.319
183.810
183.962
184.764
184.922
184.531
184.750
184.751
184.620
184.578
184.227
183.752

13.270
13.400
13.400
13.264
13.314
13.459
13.360
13.448
13.646
13.734
13.641
13.816
13.801
13.394
13.372
13.344
13.414
13.456
13.484
13.299
13.321
13.442
13.576
13.619
13.539
13.527
13.640
13.767
13.663
13.670
11.694

7.617
13.107
12.979
12.791
13.133
13.411
13.245
13.476
13.673

11.017
11.039
10.996
11.028
11.036
11.032
11.037
11.044
11.046
11.028
11.050
11.065
11.043
11.033
11.049
11.044

11.036 -

11.042
11.047
11.039
11.046
11.052
11.065
11.040
11.042
11.049
11.057
11.046
11.052
11.052
11.054
11.068
11.056
11.044
11.045
11.071
11.059
11.052
11.074
11.070

8.370
8.392
8.391
8.384
8.381
8.382
8.387
8.395
8.403
8.408
8.413
8.418
8.424
8.416
8.421
8.429
8.429
8.431
8.428
8.415
8.409
8.411
8.410
8.408
8.395
8.415
8.423
8.434
8.427
8.423
6.334
5.744
8.044
8.133
8.155
8.187
8.226
8.258
8.262
8.274




03/30/2004 105500
03/30/2004 105600
03/30/2004 105700
03/30/2004 105800
03/30/2004 105900

03/30/2004 110000 .

03/30/2004 110100
03/30/2004 110200
03/30/2004 110300
03/30/2004 110400
03/30/2004 110500
03/30/2004 110600
03/30/2004 110700
03/30/2004 110800
03/30/2004 110900
03/30/2004 111000
03/30/2004 111100
03/30/2004 111200
03/30/2004 111300
03/30/2004 111400
03/30/2004 111500

44,730
44.626
44.377
42.898
42.898
41.196
40.904
41.221
40.396
39.534
39.155
39.252
38.431
38.391
37.519
37.904
39.665
39.988
40.264
41.986
42.227

19.148
19.192
19.304
19.345
19.273
19.096
18.957
19.137
19.149
19.177
19.332
19.495
19.555
19.523
18.972
19.256
19.525
19.567
19.376
19.182
19.131

183.476
183.871
183.879
183.676
183.418
183.704
183.191
183.162
184.281
185.911
185.949
185.413
185.365
185.164
185.182
185.116
184.144
185.398
184.339
183.420
182.971

13.489
13.530
13.594
13.618
13.535
13.403
13.325
13.449
13.450
13.468
13.614
13.742
13.779
13.696
13.310
13.543
13.747
13.748
13.613
13.488
13.448

11.062
11.068
11.059
11.056
11.036
11.031
11.043
11.042
11.037
11.036
11.059
11.067
11.064
11.027
11.027
11.048
11.057
11.040
11.039
11.046
11.044

8.280
8.297
8.322
8.331
8.341
8.342
8.348
8.346
8.359
8.374
8.365
8.361
8.353
8.365
8.371
8.382
8.396
8.395
8.378
8.378
8.384

PC1S0211 PCINOX12 PC1GEN13 PCINOXC14 PC1OXY15 PC1CO211

41.449

18.996

184.250

13.357

11.046

8.285



B-2 BIOMASS DATA




DATE TIME

04/01/2004 080100
04/01/2004 080200
04/01/2004 080300
04/01/2004 080400

04/01/2004 080500 .

04/01/2004 080600
04/01/2004 080700
04/01/2004 080800
04/01/2004 080900
04/01/2004 081000
04/01/2004 081100
04/01/2004 081200
04/01/2004 081300
04/01/2004 081400
04/01/2004 081500
04/01/2004 081600
04/01/2004 081700
04/01/2004 081800
04/01/2004 081900
04/01/2004 082000
04/01/2004 082100
04/01/2004 082200
04/01/2004 082300
04/01/2004 082400
04/01/2004 082500
04/01/2004 082600
04/01/2004 082700
04/01/2004 082800
04/01/2004 082900
04/01/2004 083000
04/01/2004 083100
04/01/2004 083200
04/01/2004 083300
04/01/2004 083400
04/01/2004 083500
04/01/2004 083600
04/01/2004 083700
04/01/2004 083800
04/01/2004 083300
04/01/2004 084000

PC1S0216 PCINOX13 PCI1GEN12 PCINOXC15 PC1CO211

45.326
45.994
47.048
48.472
49.140
46.837
46.837
46.360
45.288
44,286
43.226
38.956
37.796
39.348
40.166
39.951
38.838
38.838
39.052
37.959
36.135
35.456
34.359
33.984
32.026
35.570
35.570
36.911
36.911
35.901
37.325
38.314
37.842
38.164
38.238
39.286
40.943
42.176
41.252
40.924

19.010
18.751
18.578
18.919
19.087
18.658
18.578
18.795
18.875
19.079
18.958
18.681
18.992
18.923
18.756
19.167
19.184
19.086
19.302
19.162
19.412
19.519
19.306
19.361
19.290
19.203
19.309
19.234
18.982
15.288
19.450
19.334
19.492
19.406
18.806
15.168
19.243
19.743
19.669
19.558

183.695
184.736
185.336
185.171
184.403
184.468
184.326
185.022
185.495
184.958
184.887
184.830
184.614
183.272
183.825
184.309
184.604
185.024
185.423
185.237
184.699
184.506
184.939
184.975
184.094
184.040
184.661
183.895
182.959
184.187
184.497
184.499
184.515
184.330
183.724
183.900
184.957
184.386
184.583
183.964

13.400
13.195
13.074
13.334
13.448
13.147
13.066
13.228
13.307
13.460
13.336
13.181
13.387
13.348
13.232
13.542
13.534
13.459
13.614
13.527
13.720
13.779
13.612
13.657
13.609
13.572
13.609
13.556
13.388
13.603
13.712
13.630
13.748
13.665
13.244
13.520
13.602
13.952
13.876
13.811

8.340
8.347
8.351
8.366
8.365
8.370
8.359
8.367
8.362
8.355
8.356
8.368
8.359
8.354
8.356
8.367

8.359 -

8.376
8.387
8.379
8.366
8.356
8.354
8.369
8.374
8.360
8.350
8.350
8.363
8.367
8.355
8.360
8.376
8.387
8.376
8.363
8.363
8.378
8.371
8.362




04/01/2004 084100
04/01/2004 084200
04/01/2004 084300
04/01/2004 084400
04/01/2004 084500

04/01/2004 084600 .

04/01/2004 084700
04/01/2004 084800
04/01/2004 084900
04/01/2004 085000
04/01/2004 085100
04/01/2004 085200
04/01/2004 085300
04/01/2004 085400
04/01/2004 085500
04/01/2004 085600
04/01/2004 085700
04/01/2004 085800
04/01/2004 085900
04/01/2004 090000
04/01/2004 090100

40.810
40.149
38.989
38.168
33.086
21.937
37.636
38.409
37.185
35.585
34.299
36.085
37.938
38.836
38.298
38.304
39.191
40.008
40.118
41.453
42.612

19.488
19.758
19.997
20.054
18.329

9.811
19.090
19.529
19.034
19.004
19.461
20.025
19.878
20.098
19.946
20.021
15.882
20.093
19.669
19.470
19.861

184.573
184.851
185.174
183.492
184.392
184.946
184.484
183.677
183.230
183.632
183.395
184.732
184.544
184.357
185.486
184.107
184.046
183.777
183.704
184.714
184.957

13.780
13.998
14.210
14.219
12.993

6.951
13.559
13.824
13.441
13.425
13.817
14.178
14.081
14.247
14.143
14,181
14.091
14.226
13.905
13.792
14.082

8.353
8.353
8.360
8.341
7.025
5.037
7.949
8.090
8.132
8.163
8.181
8.195
8.223
8.263
8.274
8.276
8.287

8.301 -

8.290
8.281
8.303

PC1S0211 PCINOX12 PC1GEN13 PCINOXC14 PC1CO211

39.280

19.144

184.430

13.522

8.250



DATE TIME

04/01/2004 090700
04/01/2004 090800
04/01/2004 090900

04/01/2004 091000
04/01/2004 091100 .

04/01/2004 091200
04/01/2004 091300
04/01/2004 091400
04/01/2004 091500
04/01/2004 091600
04/01/2004 091700
04/01/2004 051800
04/01/2004 091900
04/01/2004 092000
04/01/2004 092100
04/01/2004 092200
04/01/2004 092300
04/01/2004 092400
04/01/2004 092500
04/01/2004 092600
04/01/2004 092700
04/01/2004 092800
04/01/2004 092500
04/01/2004 093000
04/01/2004 093100
04/01/2004 093200
04/01/2004 093300
04/01/2004 093400
04/01/2004 093500
04/01/2004 093600
04/01/2004 093700
04/01/2004 093800
04/01/2004 093900
04/01/2004 094000
04/01/2004 094100
04/01/2004 094200
04/01/2004 094300
04/01/2004 094400
04/01/2004 094500
04/01/2004 094600

PC150216 PCINOX13 PC1GEN12 PCINOXC15 PC1C0O211

39.616
39.562
37.833
36.880
36.465
36.620
39.337
40.111
40.000
39.415
40.029
40.068
39.635
38.494
38.410
38.911
37.773
37.932
38.648
39.585
40.349
41.418
41.631
42.700
43.124
41.212
41.212
41.320
41.719
39.637
40.613
41.353
41.849
43.122
42.494
42.857
43.020
41,944
36.891
23.486

20.268
19.845
19.765
19.889
20.061
20.184
20.215
19.905
20.026
20.088
20.148
20.202
20.028
20.045
20.001
20.281
19.880
19.577
19.805
19.887
19.674
19.416
19.292
19.485
19.351
19.050
19.340
19.734
19.518
19.178
19.295
19.614
19.857
19.763
19.552
19.390
19.594
19.263
17.971

9.509

184.334
183.939
184.146
184.694
185.099
185.076
184.489
183.866
184.461
185.007
184.361
184.079
184.534
184.688
184.261
183.607
183.612
184.959
185.677
185.079
184.673
184.338
183.978
182.968
183.787
184.362
185.831
185.283
184.419
183.825
184.776
184.541
184.763
184.305
183.850
184.320
184.060
183.438
184,718
184.547

14.347
14.022
14.026
14.094
14.223
14.320
14.349
14.132
14.181
14.249
14.308
14.307
14.189
14.189
14.195
14.377
14.055
13.838
14.014
14.059
13.876
13.708
13.620
13.753
13.649
13.438
13.693
13.964
13.768
13.556
13.658
13.906
14.059
13.974
13.817
13.732
13.847
13.614
12.718

6.742

8.315
8.341
8.344
8.333
8.354
8.355
8.342
8.338
8.345
8.356
8.362
8.351
8.370
8.377
8.371
8.371

8.364

8.361
8.363
8.371
8.370
8.377
8.363
8.357
8.342
8.356
8.360
8.357
8.368
8.364
8.339
8.336
8.346
8.356
8.348
8.318
8.326
8.340
7.103
4.965



\

04/01/2004 094700
04/01/2004 094800
04/01/2004 094900
04/01/2004 095000
04/01/2004 095100
04/01/2004 095200
04/01/2004 095300
04/01/2004 055400
04/01/2004 095500
04/01/2004 095600
04/01/2004 095700
04/01/2004 095800
04/01/2004 095900
04/01/2004 100000
04/01/2004 100100
04/01/2004 100200
04/01/2004 100300
04/01/2004 100400
04/01/2004 100500
04/01/2004 100600
04/01/2004 100700

39.267
40.171
39.756
39.270
37.704
37.465
38.035
39.070
39.638
40.599
41.218
40.793
39.082
38.179
38.516
39.040
39.915
41.202
42.409
42.629
42.495

18.263
18.415
18.505
18.664
18.245
18.561
18.468
18.403
18.248
18.055
18.371
18.515
18.415
18.772
19.075
19.229
18.893
18.866
18.943
18.875
19.338

183.945 12.998
183.738 13.125
183.463 13.132
183.964 - 13.232
184.977 12.907
185.385 13.118
184.354 13.071
184.416 12.991
184.345 12.883
183.970 12.741
183.739 12.964
184.533 13.065
185.384 12,999
185.464 13.240
184.466 13.498
183.721 13.651
183.830 13.390
184.124 13.358
184.332 13.415
184.210 13.367
183.889 13.726

7.945
8.036
8.060
8.117
8.106
8.161
8.171
8.182
8.185
8.208
8.243
8.264
8.259
8.301
8.326
8.311
8.279
8.301
8.300
8.305
8.324

PC150211 PCINOX12 PC1GEN13 PCINOXC14 PC1CO211

39.733

19.165

184.377 13.565

8.227



v

DATE TIME

04/01/2004 101400
04/01/2004 101500
04/01/2004 101600
04/01/2004 101700
04/01/2004 101800
04/01/2004 101900
04/01/2004 102000
04/01/2004 102100
04/01/2004 102200
04/01/2004 102300
04/01/2004 102400
04/01/2004 102500
04/01/2004 102600
04/01/2004 102700
04/01/2004 102800
04/01/2004 102900
04/01/2004 103000
04/01/2004 103100
04/01/2004 103200
04/01/2004 103300
04/01/2004 103400
04/01/2004 103500
04/01/2004 103600
04/01/2004 103700
04/01/2004 103800
04/01/2004 103900
04/01/2004 104000
04/01/2004 104100
04/01/2004 104200
04/01/2004 104300
04/01/2004 104400
04/01/2004 104500
04/01/2004 104600
04/01/2004 104700
04/01/2004 104800
04/01/2004 104900
04/01/2004 105000
04/01/2004 105100
04/01/2004 105200
04/01/2004 105300

PC1S0216 PCINOX13 PC1GEN12 PCINOXC15 PC1CO211

40.592
40.449
41.006
40.599
39.190
37.679
38.205
39.276
39.276
40.134
40.484
40.710
40.157
37.328
37.684
38.464
39.280
39.280
38.979
38.979
38.444
37.379
35.717
34.870
32.153
32.598
35.115
34.449
35.750
38.308
38.165
33.230
22.426
38.636
40.045
39.452
39.467
" 40.108
38.774
38.464

18.811
18.848
19.070
19.237
19.012
18.809
18.888
18.877
19.361
19.416
19.047
18.879
18.860
19.010
19.219
18.937
18.762
19.044
19.200
19.357
19.151
19.026
19.064
19.353
19.218
18.939
18.792
19.223
19.246
19.147
19.196
18.239

9.446
18.084
18.147
18.348
18.708
19.002
18.948
19.358

183.786
184.368
184.202
184.601
184.514
183.791
184.186
184.012
185.293
184.634
183.856
183.872
185.119
184.486
184.285
184.062
184.066
184.480
184.279
184.548
183.897
183.862
183.873
186.176
184.055
183.446
184.205
184.742
184.172
184.428
185.746
185.538
184.213
183.712
183.680
184.450
184.924
184.384
184.235
183.886

13.287
13.334
13.488
13.589
13.440
13.247
13.311
13.321
13.657
13.696
13.460
13.368
13.321
13.416
13.554
13.377
13.282
13.443
13.563
13.661
13.530
13.460
13.490
13.648
13.574
13.419
13.300
13.544
13.566
13.503
13.541
12.878

6.670
12.802
12.842
12.997
13.227
13.428
13.390
13.685

8.318
8.297
8.286
8.319
8.334
8.338
8.364
8.354
8.345
8.354
8.353
8.315
8.329
8.344
8.310
8.296
8.296
8.335
8.352
8.362
8.339
8.326
8.334
8.369
8.385
8.332
8.313
8.377
8.391
8.384
8.405
7.138
5.007
7.970
8.068
8.118
8.186
8.227
8.231
8.245



04/01/2004 105400
04/01/2004 105500
04/01/2004 105600
04/01/2004 105700
04/01/2004 105800

04/01/2004 105900 .

04/01/2004 110000
04/01/2004 110100
04/01/2004 110200
04/01/2004 110300
04/01/2004 110400
04/01/2004 110500
04/01/2004 110600
04/01/2004 110700
04/01/2004 110800
04/01/2004 110900
04/01/2004 111000
04/01/2004 111100
04/01/2004 111200
04/01/2004 111300
04/01/2004 111400

39.757
40.026
40.750
41.794
40.987
39.547
38.241
38.561
38.306
39.308
39.820
40.808
40.808
40.496
41.988
42.466
42.121
41.872
39.938
39.091
40.199

19.025
19.086
19.368
19.058
19.210
19.097
19.437
19.323
19.225
19.183
19.205
19.286
18.942
18.912
18.840
19.258
19.169
18.980
18.923
18.933
18.648

183.535
183.923
184.074
184.676
184.741
184.255
184.514
184.626
184.347
183.809
184.249
184.920
185.396
184.964
184.828
184.634
185.070
185.202
184.489
184.480
184.233

13.488
13.526
13.697
13.461
13.572
13.510
13.741
13.629
13.561
13.538
13.567
13.595
13.368
13.315
13.288
13.588
13.519
13.382
13.345
13.333
13.132

8.229
8.220
8.267
8.268
8.283
8.293
8.313
8.322
8.317
8.330
8.334
8.314
8.330
8.331
8.334
8.325
8.326

8.342 .

8.345
8.330
8.346

PC150211 PCINOX12 PC1GEN13 PCINOXC14 PC1CO211

38.659

18.859

184.417

13.319

8.234




B-3 BASELINE DAILY CALIBRATION



Daily Calibration Summary

Pelk Station
HRSG
Report Period
I Day: 03/30/2004 ZERC CAL SPAN CAL
IRTP TIME ZERO $CE %¥1D TIME SPAN %CE $ID
502 1 6:42 0.20 0.200P 0.400 6:33 56.20 0.700P 1.100
lNOX 1 6:42 -0.30 0.300P 0.100 6:33 55.1¢0 0.700P 1.80C
CO2(R-A}1 6:42 0.00 0.000P 0.000 6:33 7.80 0.Q000P 0.100
l OXY{R-A)1 6:28 4.10 0.100P 0.200 6:33 21.10 0.200P 0.400
FLOW 1 6:33 25.00 1.667P 2.200 6:43 1066.2 1.413p 2.253
l OPACITY
Today's Date: 05/12/2004 $CE = Percent Calibration Error: €02 is R-A
Time: 04:21:08 $ID = Percent Integrated Difference
P - Calibration Passed F - Calibration Failed



B-4 BIOMASS DAILY CALIBRATIONS



Daily Calibration Summary

Polk Station
I HRSG
Report Period
I Day: 04/01/2004 ZERO CAL SPAN CAL
IRTP TIME ZERO $CE %ID TIME SPAN $CE %ID
502 1 6:43 0.80 0.800Pp 1.000 6:33 56.60 1.100Fp 1.700
NOX 1 6:43 -0.20 0.200P 0.100 6:33 55.70 1.30C0P 3.400
CO2(R-A)1 6:43 0.00 0.000P 0.000 6:33 7.70 0.100P 0.100
OXY(R-A)1 6:29 4.10 0.100P 0.200 6:34 21.10 0.200P 0.400
FLOW 1 6:33 1.00 0.067P 0.853 6£:43 1055.1 0.673P 1.8B53
I OPACITY
Today's Date: 05/12/2004 $CE = Percent Calibration Error: C02 is R-A
Time: 04:21:50 %ID = Percent Integrated Difference
P - Calibration Passed F - Calibration Failed




APPENDIX C
URBINE OPERATIONS




C-1 BASELINE



3/30/04 7:58  3/30/04 7.58
3/30/04 8:58 3/30/04 7:59

1 min

3/30/04 8:00
3/30/04 8:01
3/30/04 8:02
3/30/04 8:03
3/30/04 8:04
3/30/04 8:05
3/30/04 8:06
3/30/04 8:07
3/30/04 8:08
3/30/04 8:09
3/30/C4 8:10
3/30/04 8:11
3/30/04 8:12
3/30/04 8:13
3/30/04 8:14
3/30/04 8:15
3/30/04 8:16
3/30/04 8:17
3/30/04 8:18
3/30/04 8:19
3/30/04 8:20
3/30/04 8:21
3/30/04 8:22
3/30/04 8:23
3/30/04 8:24
3/30/04 8:25
3/30/04 8:26
3/30/04 8:27
3/30/04 828
3/30/04 B:29
3/30/04 8:30
3/30/04 8:31
3/30/04 8:32
3/30/04 8:33
3/30/04 8:34
3/30/04 8:35
3/30/04 8:36
3/30/04 8:37
3/30/04 8:38
3/30/04 8:39
3/30/04 8:40
3/30/04 8:41
3/30/04 8:42
3/30/04 8:43
3/30/04 8:44
3/30/04 B:45
3/30/04 B.46
3/30/04 8:47
3/30/04 8:48
3/30/04 8:49
3/30/04 850
3/30/04 8:51
3/30/04 8:52
3/30/04 8:53
3/30/04 8:54
3/30/04 8:55
3/30/04 8:56
3/30/04 8:57
3/30/04 8:58
Average

Moisture% (Saturator) Fuel Flow (Ibs/sec) MW

1tsyai202

1.76538527
1.762609005
1759832859
1.757056713
1.754280448
1.751504302
1.748728156
1.745951891
1.743175745
1.740399599
1.737623334
1.734847188
1.732071042
1.729294777
1.726518631
1.723742485

1.72096622
1.718190074
1715413928
1.712637663
1.709861517
1707085371

1.713505268 -

1720582008
1.727658749
1.734735489
1.741812229
1.748888969
1.75596571
1.76304245
1770119308
1.77719605
1.78427279
179134953
1.79842627
1.805503011
1.812579751
1.819656491
1,826733351
1.833810091
1.840886831
1.847963572
1.855040312
1862117052
1.869193792
1.876270652
1.883347392
1.890424132
1.897500873
1.904577613
1911654353
1.918731093
1.925807834
1.532884693
1.939961433
1.947038174
1.954114914
1.961191654
1.968268394
1.975345135
1.982421875
1.807668123

1tsyfi910

109.3964157
109.8530502
109.9243317
109.8150558
110.3925552
105.9297638
110.1875
109.6374359
109.3733139
109.7330704
109.530014
110.6361771
110.2673416
109.1910248
109.0008698
109.4174042
110.1008453
109.4816284
108.4911652
109.5577087
109.9822159
109.9588318
109.8736496
109.507431
109.6859389
110.0898819
110.1601791
109,9499893
109.6837692
105.7257919
109.1240387
109.8496399
109.7859879
109.6699066
109.9511499
109.6068954
109.8898621
110.1504593
110.2248764
109.3958054
109.951683
110.0307999
109,720871
109.9266205
110.0201416
109.8362045
109.457077
109.5471268
109.3984833
109.3407974
109.2621155
1099269714
108.9558029
109.7338791
109.5276718
1104175797
110.7290344
109.5824432
109.6615448
110.1821671
110.2129822
109.764672

1pwrjig00

1847263947
1849797058
185,2693329
184.8553162
186.0701141
186.6891937
1847523346
185.4406281
185.0984192
184.95986%4
184.5641937
185.8937073
185.9105225
184.2625275
184.8301697
184,4722748
1846017914
184,1831665
183.9909058

184.454483
186.0364532
186,3286743
185.5142822
184.6425476
184.4181671
184.6770782

184.884201
185.5506134
185.5231323
184.0486908
184.7467194
185.1670837
185.1882782
185.0453644
185.1780853
185.5502014
185.0162811
185.2407684
184.3952026
184.7246552
184.9681091
184.7589874
184.5301666
185.4401398
185.1933746
185.1205902
184.2980042
183.9546661
184.0291901
185.6825256
184.6406403
184.3031921
184.6905823

184.383498
184,9124908
185.2105408
184.4886932
184.5224762
185.4285736
184.77796%4
185.6124268

184.96443

Fuel Flow (KSCFH)
1tsyfi100

6955.739746
6991.661133
6975.687012
6943228516
6970.430664
6997.527344
6949,746094
6975.936523
6972.348633
6979.143555
6977.109863
6980.116699
6978.828613
6953.067871
6969.111328
6971.256836
6999.874512
7000.552734
6896.012695
6925.945801
6934.477051
6981.508301
6974.205078
6966.501855
6959.599121

6963.66748
6992.944336

6998.23291
6992.486328

6957.35791
6950.415527

6979.67627
6979.861328
6983.480957
6999.966309
6980.850098
6992.320801

6987.457031°

7011.993164
6949.658691
6970.268555
6959.117676
6945.367188
6980.955566
7024.302734
7002.45459
6933.572754
6945.006836
6960.774414
6966.366211
6944.573242
6943.651367
6977.470215
6961.984863
7003.608398
7019.821285
7035.39%414
6969.825195
6985.274414
6986.240234
6970.65625
6973.558658

N2 Flow
1nitfi920a

116.2141037
116.416069
116.7645645
1167131348
117.1457214
116.9562073
115.7682571
117.859581
115.9691849
115.7415619
116.0039749
117.1636047
117.2403336
116.6913605
116.6237793
115.5866241
115.760704
116.8991165
117.0049133
116.2807999
115.7872238
116.7410812
116.923596
117.0596085
115.6283264
115.846283
116.8176651
116.5549011
117.2715912
116.0881271
115,9252319
116.3096085
117.4505005
117.5829544
116.1508875
117.2687454
117.7469406
115.7506943
115.7059784
116.3743134
116.0002213
116.1894531
116,3262558
116.8601379
117.0183334
116.332634
117.4254281
116.0095501
116.2319489
116.4543076
116.5137787
115.868927
116.9951706
116.2148209
118.2399063
116.7566605
118.1862106
117.5701218
115.5242081
117.0749817
117.9578171
116.61612



1

3/30/04 9:05  3/30/04 9:05
3/30/04 10:05  3/30/04 9.06

1 min

3/30/04 9:07
3/30/04 9:08
3/30/04 9:09
3/30/04 9:10
3/30/04 9:11
3/30/04 9:12
3/30/04 9:13
3/30/04 9:14
3/30/04 9:15
3/30/04 9:16
3/30/04 9:17
3/30/04 9:18
3/30/04 9:19
3/30/04 9:20
3/30/04 9:21
3/30/04 9:22
3/30/04 9:23
3/30/04 9:24
3/30/04 9:25
3/30/04 9:26
3/30/04 9:27
3/30/04 9:28
3/30/04 9:29
3/30/04 9:30
3/30/04 9:31
3/30/04 9:32
3/30/04 9:33
3/30/04 9:34
3/30/04 9:35
3/30/04 9:36
3/30/04 9:37
3/30/04 9:38
3/30/04 9:39
3/30/04 9:40
3/30/04 9:41
3/30/04 9:42
3/30/04 9:43
3/30/04 9:44
3/30/04 9:45
3/30/04 9:46
3/30/04 9:47
3/30/04 9:48
3/306/04 5:49
3/30/04 9:50
3/30/04 9:51
3/30/04 9:52
3/30/04 9:53
3/30/04 9:54
3/30/04 9:55
3/30/04 9:56
3/30/04 9:57
3/30/04 9:58
3/30/04 9:59
3/30/04 10:00
3/30/04 10:01
3/30/04 10:02
3/30/04 10:03
3/30/04 10:04
3/30/04 10:05
Average

Moisture% (Saturator) Fuel Flow (Ibs/sec) MW

1tsyai202
2.031959295
2.039036036
2.046112776
2.053189516
2.060266256
2.067342997
2.074419737
2.081496477
2.088573217
2.095649958
2.102726698
2.109803438
2.116880178
2.123957157
2.131033897
2.138110638
2.145187378
2.152264118
2.159340858
2166417599
2.173494339
2.180571079
2.18764782
2.19472456
2.195682049
2.196202278
2.196722746
2,197242975
2.197763443
2.198283672
2.19880414
2199324369
2.199844837
2.200365067
2.200885534
2.201405764
2.201926231
2.202446461
2.202966928
2.203487158
2.204007626
2.204527855
2.205048323
2.205568552
2.206088781
2.206609249
2.207129478
2.207649946
2.208170176
2.208690643
2.209210873
2.20973134
2.21025157
2.210772038
2.211292267
2.211812735
2.212332964
2.212853432
2.213373661
2.213894129
2.214414358
2.168967044

1tsyfi910
110,0579071

109.8219528
109.8879547
109.967308
110.1443558
110.3689651
109.136261
110.2303696
109.0709
109.8938522
109.9041672
109.8623505
110.4139023
110.0237885
109.8341217
110.1126099
109.430954
109.654458
110.0381012
110.6173935
110.4006042
110.8082657
109.590332
109.5417633
110.1125336
110.4367218
110.0500107
109.7759933
110.3573685
110.5141754
105.6486893
109.9878769
110.2450311
110.0872879
110.2333832
111.0832367
110.082283
109.8291092
109.9278793
110.2386856
105.9072037
110.2436218
109.9852142
109.701149
109.5097198
109.6035614
110.4418945
110.373703
109.9394608
110.4717331
109.9217224
109.0977173
109.6783371
110,363472
110.2490311
109.7338562
110.0582428
110.3425522
110.4307938
110.6605835
109.7071762
110.0309451

1pwrjio0d

186.279953
185.7554779
185.2316895
184.8297272
184,7855988
184.8081055
184.5792084
185.6570587
184.379776
184.5502472
185.2121429
185.0518494
184.6168518
184.7590179
185.6865845
185.609436
184.5934906
184.2569427
184.7526855
184.9164734
185,1046753
185.4106293
184.7965546
184.8202667
184.5635986
184.7486725
185.5113831
184.7272034
184.5230713
185.2966461
184.8387299%
183.9609833
184.1079407
184.6356354
184.7189484
185.2327118
184.7777252
185.02388
185.2700348
185.6064301
186.047699
185.0883484
184.759201
184.732605
184.1892853
183.1941223
185.6619415
185.3871918
184.9917908
184.5963898
185,0498562
184.581604
184.6548309
185.8716125
185.7136688
185.0022888
185,3306732
185.248764
185.8833466
185.8744965
184.6506042
184.99178

Fuel Flow (KSCFH) N2 Flow

Ltsyfil00
7006.155273

7009.851563
7012.968262
6947.45752
6987.376465
6997.893066
6988.910645
6985.94043
6972.501953
6981.28418
6998.297852
6993.481934
6999.471191
7005.459961
6951.202637
6969.140625
6967.40918
6975.598145
6983.787598
7028.237305
7000.491699
7001.033691
6988.135254
6990.347168
6996.580566
7002.813965
6988.524414
6944.345215
7010.562012
7002,743652
6970.901367
6985.684082
7015.385254
7011.47998
7027.266602
7006.519043
6994.099121
7002.962402
6588.682617
7012.989258
7008.803223
6987761719
6992.528809
6984.871094
6959.576172
6968.038574
7001.433105
6998.64502
7015.568359
7050.054688
7025.791504
6960.230469
6972.337402
6989.491211
7013.741211
6992.828125
6987.841309
6996.8125
7013.604004
7038.106934
7012.677246
6994.667472

1nitfi920a

118.1111832
117.3999863
117.826149
117.2484512
118.1168747
117.2408676
116.6715469
118.4532471
117.3464737
116.35215
117.3528595
119.0173874
117.172348
119.3824463
117.0094833
117.5929413
118.0369034
116.8482056
116.9679794
118.2610092
118.5253983
118.3078384
118.6975021
118.4113464
116,290062
117.4493637
118.804657
117.7370911
117.6245346
119.1161652
119.1380615
117.5678024
118.0394974
118.2305908
118.2396851
116.6442413
118.7229156
117.9438019
117.2348404
118.2369766
1159.0590286
118.1286697
118.6914139
117.1315536
118.1371689
117.8732681
117.5041656
118.7617798
118.5118561
117.6840057
118.1641541
118.1292419
116.923996
117.0736771
118.9646759
118.8862457
117.9479218
118.8679733
117.7231522
119.1161041
118.6515427



3/30/04 10:15 3/30/04 10:15
3/30/04 11:15 3/30/04 10:16

1 min

3/30/04 10:17
3/30/04 10:18
3/30/04 10:19
3/30/04 10:20
3/30/04 10:21
3/30/04 10:22
3/30/04 10:23
3/30/04 10:24
3/30/04 10:25
3/30/04 10:26
3/30/04 10027
3/30/04 10:28
3/30/04 10:29
3/30/04 10:30
3/30/04 10:31
3/30/04 10:32
3/30/04 10:33
3/30/04 10:34
3/30/04 10:35
3/30/04 10:36
3/30/04 10:37
3/30/04 10:38
3/30/04 10:39
3/30/04 10:40
3/30/04 10:41
3/30/04 10:42
3/30/04 10:43
3/30/04 10:44
3/30/04 10:45
3/30/04 10:46
3/30/04 10:47
3/30/04 10:48
3/30/04 10:49
3/30/04 10:50
3/30/04 10:51
3/30/04 10:52
3/30/04 10:53
3/30/04 10:54
3/30/04 10:55
3/30/04 10:56
3/30/04 10:57
3/30/04 10:58
3/30/04 10:59
3/30/04 11:00
3/30/04 11:01
3/30/04 11:02
3/30/04 11:03
3/30/04 11:04
3/30/04 11:05
3/30/04 11:06
3/30/04 11:07
3/30/04 11:08
3/30/04 11:09
3/30/04 11:10
3/30/04 11:11
3/30/04 11:12
3/30/04 11:13
3/30/04 11:14
3/30/04 11:15
Average

2.219617844
2.220138073
2.220658541
2.22117877
2.221699238
2.222219467
2.222739935
2.223260164
2.223780632
2.224300861
2.224821091
2.225341558
2.225861788
2.226382256
2.226502485
2.227422953
2.227943182
2.22846365
2.228983879
2.229504347
2.230024576
2.230545044
2.231065273
2.231585741
2.23210597
2.232626438
2.233146667
2.233667135
2.234187365
2.234707554
2.235228062
2.235748291
2.236268759
2.236788988
2.237309456
2.237829685
2.238350153
2.238870382
2.23939085
2,239911079
2.240431547
2.240951777
2.241472244
2.241952474
2.242512941
2243033171
2.243553638
2.244073868
2.244594097
2.24511456%
2.245634794
2.246155262
2.246675491
2.247195959
2,247716188
2.248236656
2.248756886
2.249277353
2.249797583
2.25031805
2,25083828
2.23522805

1tsyfi910

110.6244049
110.3264389
110.6427231
110.3354721
110.9603424
100.7726212
109.6072845
109.7784348
110.5633698
110.6538239
110.4001007
109.7144852
109.5898285
109.6630783
109.7561035
109.5986176
110.2083817
110.25585%4
110.5065765
110.3125153
110.2753067
110.1854477
110.8119431
110.8281174
111.0026627
111.0870667
110.4794464
110.7192307
110.1707535
110.2909927
110.5380325
110.3447037
110.5626068
109.7766037
109.889679
110.2258377
110.2675705
110.11235681
109.921463
109.9743652
111.1783981
110,5730286
111.0287781
111.1682129
110.4817123
110.8009186
110.9631653
110.9240799
111.1121292
110.4901276
110.148674
110.1367111
110.599%985
110.8186417
110.8204269
111.1720428
111.1940842
110.9536591
111.0080261
110.5845337
110.1272583
110.4429386

Moisture% (Saturator) Fuel Flow (Ibs/sec) MW
1tsyai202

1pwrijisnn

185.2441711
185.3647614
185.0915527
184.606308
185.0807495
184.6259613
184.4364777
184.7202911
184.7554169
1848126831
184.6370697
184.0628967
184.1754761
184.4364777
184.0740051
184.3977509
184.2422485
184.8073883
185.7363434
185.5571136
184.217041
1846301727
184.855835
185.7826385
185.1234436
185.1522369
185.545635
185.1057129
185.2613983
184.9229279
184.6819153
183.7736053
184.3961029
184.482254
184.4141541
184.3460541
184.4453278
183.8930511
183.9121094
183.9892883
186.2955747
185.7728725
186.0550537
185.8282776
185.6966095
185.0326385
185.6289673
185.3747406
185.6676636
185.221756
184.5103302
183.2676239
183.9151917
185.0114441
185.1786804
1846158295
185.2997589
185.5827484
185.6736603
1B5.5442963
185,7365723
184.89683

7002.5659336
7010.128418
7018.617676
7013.227539
7002.59375
7014.679199
7015.286621
6995.286133
7035.7535906
7008.868652
7012.592285
6986.450684
6977.525391
6970.55957
6970.362793
6960.350098
6978.405762
7004.252969
7015.319336
7017.755859
6993.956543
7001.006348
7008.056641
7009.900391
7011.228516
7095.20166
7061.564453
7029.806641
7019,638672
7047.893555
7031.148438
7014.40332
7037.335449
7006.462402
7015.723633
7011.305176
7006.577637
6991.177734
7002.704102
7015.171387
7086.258301
7045.764648
7035.011719
7058.274902
7065.374512
7039.225586
7063.304199
7085.598145
7073.962402
7031.284668
7048.95459
7037.930176
7030.66748
7036.075684
7041.483887
7041987793
7053.853516
7059.273926
7040.416016
7033.553711
7055.59668
7024.34002

Fuel Flow (KSCFH) N2 Flow
1tsyfi100

1nitfi920a

119.2770081
11B8.7665024
117.8026962
117.9612961
118.5072327
118.6925092
116.8398514
118.0569916
118.4259872
118.3656006
118.1162033
115.6010284
118.2646103
117.4887924
118.2031174
118.9369812
118.1287766
117.5894012
118.1069183
118.6029816
118.2855835
118.1539688
118.0392456
117.2748337
118.5289001
119.0186691
117.5465622
118.9435577
118.8514786
117.1307373
118.6929855
119.0962982
118,9475327
118.6301575
117.7213211
117.8353806
119.6513062
117.5981903
117.812851
119.2767715
118.2907944
119.1470718
118.1361465
117.8429108
118.3062515
119,1815338
117.9628296
117.6538773
118.3360519
118.7284393
118.916687
119.2992401
117.8761139
118.1788101
118.8627548
118.247757
118.0802994
118.052124
117.4967041
118.5101318
119.3498306
118.34799



C-2 BIOMASS



Moisture% (Saturatcuel Flow {Ibs/se

04/01/2004 8:01 01-Apr-04 08:01:00
04/01/2004 9:01 01-Apr-04 08:02:00

1 min

01-Apr-04 08:03:00
01-Apr-04 08:04:00
01-Apr-04 08:05:00
01-Apr-04 08:06:00
01-Apr-04 08:07:00
01-Apr-04 08:08:00
01-Apr-04 08:09:00
01-Apr-04 08:10:00
01-Apr-04 08:11:00
01-Apr-04 08:12:00
01-Apr-04 08:13:00
01-Apr-04 08:14:00
01-Apr-04 08:15:00
01-Apr-04 08:16:00
01-Apr-04 08:17:00
01-Apr-04 08:18:00
01-Apr-04 08:19:00
01-Apr-04 08:20:00
01-Apr-04 08:21:00
01-Apr-04 08:22:00
01-Apr-04 08:23:00
01-Apr-04 08:24:00
01-Apr-04 08:25:00
01-Apr-04 08:26:00
01-Apr-04 08:27:00
01-Apr-04 08:28:00
01-Apr-04 08:29:00
01-Apr-04 08:30:00
01-Apr-04 08:31:00
01-Apr-04 08:32:00
01-Apr-04 08:33:00
01-Apr-04 08:34:.00
01-Apr-04 08:35:00
01-Apr-04 08:36:00
01-Apr-04 08:37:00
01-Apr-04 08:38:00
01-Apr-04 08:39:00
01-Apr-04 08:40:00
01-Apr-04 08:41:00
01-Apr-04 08:42:00
01-Apr-04 08:43:00
01-Apr-04 08:44:00
01-Apr-04 08:45:00
01-Apr-04 08:46:00
01-Apr-04 08:47:00
01-Apr-04 08:48:00
01-Apr-04 08:49:00
01-Apr-04 08:50:00
01-Apr-04 08:51:00
01-Apr-04 08:52:00
01-Apr-04 08:53:00
01-Apr-04 08:54:00
01-Apr-04 08:55:00
01-Apr-04 08:56:00
01-Apr-04 08:57:00
01-Apr-04 08:58:00
01-Apr-04 08:59:00
01-Apr-04 09:00:00
01-Apr-04 05:01:00

Average

1lsyai202

2.74811554
2.747807026
2.747498512
2.747189999
2.746881247
2.746572733
2.746264219
2.745955706
2.745647192
2.745338678
2.745029926
2744721413
2.744412899
2.744104385
2.743795872
2.743487358
2.743178606
2.742870092
2.742561579
2.742253065
2.741944551
2.741636038
2.741327286
2.741018772
2.740710258
2.740401745
2,740093231
2.739784479
2.739475%65
2.739167452
2.738858938
2.738550425
2.738241911
2.737933159
2.737624645
2.737316132
2.737007618
2.736699104
2.736330551
2.73608183%
2.735773325
2.735464811
2.735156298
2.734847784

2.73453927
2.734230518
2.733922005
2.733613491
2.733304977
2.732996464

2.73268795
2.732379198
2.732070684
2731762171
2.731453657
2.731145144
2.730836391
2.730527878
2.730219364
2.729910851
2.729602337

274

1tsyfig10

111.9244232
111.475265%
111.7880783
111.2373199
110.9214554
111.5707397
111.3976974
1110573044
111.2159882
112.1500101
111.8054733
111.628067
111.4392548
111.6563339
112.0091838
111.8152847
111.4171753
111,3449478
111.4642105
111.9542542
111.8738251
111.3946991
111.8947754
111,7516174
111.7505417
111.4030838
110.754303
110.8915405
112.1601181
110.8532944
110.91922
111.4552765
111.4253616
111.4549484
111.0364075
111.0838928
111.5596237
111.6040457
111.1551666
111.1197205
111.4144135
110.9517212
111.3117294
111.6485977
111.6432266
111,9833374
111.7995911
1114221649
111.3459778
111.0583801
111.2754288
111.4361801
111.251564
112.0473099
111.2334061
111,5147858
111.6537323
111.0479355
1111191864
110.8183975
110.8628693
i11.44

MW
1pwrijion0

185.7603
185.1209
185.2742
185.5632
184.2474
183.9541
184.7225
184.8082
185.4265
185.9311
186.0875
185.5471
185.1598
185.1598
185.8966
184.9397
184.4199
184.9159
185,1457
183.1946
184.7185
185.2377
185.1598
185.1152
185.1378
184.4111
184.0216
185.,4985
184.3962
184,7072
184.4902
184.5776
185.4685
185.8828
184.2717
184.4853
185.9046
185.987
184.5882
183.9263
184.7838
184.1124
185.2903
185.5168
185.3021
185.6132
185.1917
184.7503
185.0998
184.2945
185,0065
185.6267
185.0001
185.1329
185.1326
184.2882
185.3154
185.3154
184.5471
184.6837
185.233
184.99

‘el Flow (KSCFH N2 Flow

1tsyfil00

7108.290039
7072.324219
7095.115629
7055.866211
7040.135742
7063.108398
7065.580566
7051.080078
7050,819336
7089.191406
7086.380371
7061.415527
7067.960938
7062.260742
7083.691406
7066.774902
7052.401367
7052.510254
7062.309082
7065.941895
7082.597656
7078.574707
7072.666504
7078.404297
7077.312988
7066.043457
7046.446289
7063.927246
7087.876463
7078.615234
7055.875
7049.137695
7066.032227
7083.605957
7031.925781
7037.227051
7061.348145
7066.261719
7047.732422
7048,282227
7058.366211
7043.57666
7046.6875
7059.597168
7094885254
7082.523926
7075.703613
6995.489746
7072600586
7059.691406
7057.754883
7094.527344
7073.962402
7081.10791
7049,458008
7078.190918
7086.918457
7071.564453
7039.927246
7038.626465
7015.586914
7084.18

1nitfig20a

117.8719
118.586
118.4672
118.3109
119.2814
118.4322
117.2664
118.4783
115.215
117.8492
119.478
118.3162
118.7438
119.1267
118.4479
118.9002
117.8599
118.1177
120.4249
119.0127
118.881
118.2812
117.9667
118.2605
119.065
118.3535
118.5797
117.6166
118.661
119.1456
117.6503
118.4986
118.7429
118.1597
118.1615
118.5027
118.4174
118.4458
117.8689
119.2592
119.1761
117.671
118.1581
118.7771
118.551
118.498
118.7673
117.7027
118.2551
118.6778
118.661
117.8307
118.8634
119.2049
118.2642
118.3785
116.7272
118.8344
115.6669
118.6488
117.4967
118.48



Moisture% (Saturatcuel Flow (Ibs/se

04/01/2004 9:07 01-Apr-04 09:07:00
04/01/2004 10:07 01-Apr-04 09:08:00

1 min

01-Apr-04 09:09:00
01-Apr-04 09:10:00
01-Apr-04 09:11:00
01-Apr-04 09:12:00
01-Apr-04 09:13:00
01-Apr-04 09:14:00
01-Apr-04 09:15:00
01-Apr-04 09:16:00
01-Apr-04 09:17.00
01-Apr-04 09:18:00
01-Apr-04 09:19:00
01-Apr-04 09:20:00
01-Apr-04 09:21:00
01-Apr-04 09:22:00
01-Apr-04 09:23:00
01-Apr-04 09:24:00
01-Apr-04 09:25:00
01-Apr-04 09:26:00
01-Apr-04 09:27:00
01-Apr-04 09;28:00
01-Apr-04 09:29:00
01-Apr-04 09:30:00
01-Apr-04 09:31:00
01-Apr-04 09:32:00
01-Apr-04 09:33:00
01-Apr-04 09:34:00
01-Apr-04 09:35:00
01-Apr-04 09:36:00
01-Apr-04 09:37:00
01-Apr-04 09:38:00
01-Apr-04 09:39:00
01-Apr-04 09:40:00
01-Apr-C4 09:41:00
01-Apr-04 09:42:00
01-Apr-04 09:43:00
01-Apr-04 09:44:00
01-Apr-04 09:45:00
01-Apr-04 09:46:00
01-Apr-04 09:47:00
01-Apr-04 09:48:00
01-Apr-04 09:49:00
01-Apr-04 09:50:00
01-Apr-04 09:51:00
01-Apr-04 09:52:00
01-Apr-04 09:53:00
01-Apr-04 09:54:00
01-Apr-04 09:55:00
01-Apr-04 09:56:00
01-Apr-04 09:57:00
01-Apr-04 09:58:00
01-Apr-04 09:59:00
01-Apr-04 10:00:00
01-Apr-04 10:01:00
01-Apr-04 10:02:00
01-Apr-04 10:03:00
01-Apr-04 10:04:00
01-Apr-04 10:05:00
01-Apr-04 10:06:00
01-Apr-04 10:07:00

Average

1isyai202
2.727751017
2.727442503
2.727133751
2.726825237
2.726516724
2.72715067%
2.75512003%
2.783089161
2.811058521
2.839027643
2.866997004
2.894966125
2.921564341
2.922112703
2.922661304
2.923209667
2.92375803
2924306631
2.924854994
2.925403357
2925951958
2.92650032
2.927048683
2.927597284
2.928145647
2.92869401
2.929242611
2.929790974
2.930339336
2.930887938
2.9314363
2.931984663
2.932533264
2.933081627
2.93362999
2.934178591
2.934726954
2.935275316
2935823917
2.93637228
2.936920643
2.937469244
2.938017607
2.938565969
2.939114571
2.939662933
2.940211296
2.940759897
2.94130826
2.941856623
2.942405224
2.942953587
2.943501949
2.94405055
2.944598513
2.945147276
2.945695877
2.94624424
2.946792603
2.947341204
2.947889566
2.90

1tsyfi910
111.8190155
111.9098511
111.2967911
111.4832993
111.6791763
110.9851052
110.739769
110.3500366
111.3905258
112.1661987
111.1004544
111.8500061
111.7073593
1117322311
110.9265442
110912941
111.2945175
112.1322327
111.9628372
112.3850174
1111165161
111.1299286
111.4466858
111.7579956
111.9877625
111.1477051
111.1341858
111.0916748
111.2664185
110.9153976
110.8505478
110.9208374
110.5076752
111.4838867
1114418869
111.5426636
1112032463
111.1746445
110.8532944
111.078476
110.8358994
111.1471939
111.1453781
111.6708065
111.6856232
111.6711426
110.8574448
110.5483643
110.8760147
111.8237915
111.3965269
111.2735672
110.7548752
111.3212509
111.7549667
111.168457
111.4905701
110.5707932
110.7777634
111.098465
110.7205429
111.29

MW
1pwrji900
185,5388

184.931
184.5419
184,9438
185.2458
184.9469
184.4642
183.7388
185.2986
186.3534
185.7241
185.3491
184.9858
184.9995
185.0133
184.1906

184.208
186.1876
185.9581
185.1747
184.3417
185.4308
185.7274
186.0295
184,9559
184.2763
184.4845
184.1013
184.7203
185.2065
185.2749
185.4376
184.7327
184.1734
184.1193
185.3333
186.1174
185.2744
184.8759
185.0562
184.8491

184.642

184.808
185.9014
186.0576
185.4182
184.2827
184.5605
184.5668
184.8154
184.8471
184.6358
184.4245
184.7368
1855213
185.6243
185.3789
184.4847
184.0884
185.1636

184.78
185.00

‘uel Flow (KSCFH N2 Flow

1tsyfi100
7057.291504

7048.745605
7060.023438
7078.087402
7064.123047
7045.450195
7019.742676
7005.19043
7028.485352
7068.522949
7097.489746
7095.489746
7051.861328
7085,714355
7060.175293
7053,507324
7065.124512
7136.59082
7146.858398
7068.598145
7044.865723
7042.470703
7092.800781
7101.197754
7097.0375598
7028.511719
7055.517578
7032.580078
7043.209961
7036.762207
7040.0625
7041.067871
7022.24707
7056.61084
7059.404785
7058.956543
7068.755371
7055.049805
7055.54248
7022.382324
7025.887207
7015.427734
7068.651367
7063.719238
7113.490234
7101.587891
7060,285156
7035.430664
7053.098145
7080.708984
7115.009766
7127.710938
7035.73584
7039.192383
7068.03418
7078.49707
7067,331543
7042.373047
7036.187012
7079.841309
7093.834961
7062.33

1ndfiv20a

118.5493
117.6337
117.8337
118.2985
118.5544

118.069

118.221
118.6988
118.8084
117.7681

118.454
119.1144

118.883
115.3001
117.6155
115.0861
119.0035
118.1215
117.6118
1189167
118.3885
118.7147
118.0732
118.5188
118.4661

119.349
117.6016
117.9882

118.765
119.3672
118.2445
119.1245
119.2514

118.098
119.7562
118.3565
118.2495
118.2507
118.0521
118.8088
117.6425
118.1885
118.2313
118.3844
118.2286
116.9815
118.4975
115.1543
115.0878
118,1053
117.5594
119.0453

118.757
118.0521
117.5695
11B.9225
119.0735
118.8824
118.8737
118.5679
118.2622



Moisture% (Saturatcuel Flow (Ibs/se

04/01/2004 10:14 01-Apr-04 10:14:00
04/01/2004 11:14 01-Apr-04 10:15:00

1 min

01-Apr-04 10:16:00
01-Apr-04 10:17:00
01-Apr-04 10:18:00
01-Apr-04 10:19:00
01-Apr-04 10:20:00
01-Apr-04 10:21:00
01-Apr-04 10:22:00
01-Apr-04 10:23:00
01-Apr-04 10:24:00
01-Apr-04 10:25:00
01-Apr-04 10:26:00
01-Apr-04 10:27:00
01-Apr-04 10:28:00
01-Apr-04 10:29:00
01-Apr-04 10:30.00
01-Apr-04 10:31:00
01-Apr-04 10:32:00
01-Apr-04 10:33:00
01-Apr-04 10:34:00
01-Apr-04 10:35:00
01-Apr-04 10:36:00
01-Apr-04 10:37:00
01-Apr-04 10:38:00
01-Apr-04 10:39:00
01-Apr-04 10:40:00
01-Apr-04 10:41:00
01-Apr-04 10:42:00
01-Apr-04 10:43:00
01-Apr-04 10:44:00
01-Apr-04 10:45:00
01-Apr-04 10:46:00
01-Apr-04 10:47:00
01-Apr-04 10:48:00
01-Apr-04 10:49:00
01-Apr-04 10:50:00
01-Apr-04 10:51:00
01-Apr-04 10:52:00
01-Apr-04 10:53:00
01-Apr-04 10:54:00
01-Apr-04 10:55:00
01-Apr-04 10:56:00
01-Apr-04 10:57:00
01-Apr-04 10:58:00
01-Apr-04 10:59:00
01-Apr-04 11:00:00
01-Apr-04 11:01:00
01-Apr-04 11:02:00
01-Apr-04 11:03:00
01-Apr-04 11:04:00
01-Apr-04 11:05:00
01-Apr-04 11:06:00
01-Apr-04 11:07:00
01-Apr-04 11:08:00
01-Apr-04 11:09:00
01-Apr-04 11:10:00
01-Apr-04 11:11:00
01-Apr-04 11:12:00
01-Apr-04 11:13:00
01-Apr-04 11:14:00

Average

1isyai202
2.951728582
2.952276945
2.952825546
2.953373909
2.953922272
2.954470873
2,955019236
2.9555675598
2.9561161%9
2.956664562
2957212925
2.957761526
2.958309889
2.958858252
2.959406853
2.959955215
2.960503578
2.961052179
2.961600542
2.962148905
2.962697506
2.963245869
2.963794231
2.964342833
2.964891195
2.965439558
2.965988159
2.966536522
2.967084885
2.967633485
2968181849
2.,968730211
2.969278812
2.969827175
2.970375538
2.970924139
2.971472502
2.972020864
2.972569466
2.973117828
2.973666191
2.974214792
2.974763155
2.975311518
2.975860119
2.976408482
2.976956844
2.977505445
2,978053808
2.978602171
2.979150772
2.979699135
2.980247498
2.980796099
2.981344461
2.981892824
2.982441425
2.982989788
2.983538151
2.984086752
2.984635115
2.97

1tsyfi910
111,4110794
111.1725998
110.5435333
111.7805481
110.8304062
111.3036804
110.8274841
111,2851028
111.4618073
110.2151566
111.3779831
110.9759216
111.3385351
111,3097153
112.3257065
111,7859094
110,3440552
111.7617416
111.2616348
111,7928848
111.4054718
112.199852
112.0043869
111.9180832
111.0064011
111.3760757
111.0830994
111.8652954
111.7723618
111.942131
111.4653473
110857338
111.0947189
111.1188049
111.2729492
111.5165787
111.4053802
111.2611771
111.3419037
111.2378311
110.9631653
111.7327423
111.8564377
112.7576523
111.9356155
112.1120605
111.8935242
111.4733963
111.931778
111.6071091
111.1924744
111.2302017
110.7636108
111.4506989
112.0294418
112.2556229
111,0899429
111.2047119
112.4226532
111.4131622
111,6755753
111.46

MW
1pwrjio00
185.2832
183.8914

184.834
184.6765
185.1614
184.9707
184.8476
184.7245
185.1065
184.7949
184.9517
184.7719
184.9166
184.4511
186.1769
185.5511
183.8771
184,5461
185.2189
184.9767
184.5609
185.4832

186.324
185.1773
184.5848
184.3078
184.6852
185.4019
185.2977
184.8085
184.7463
184.1925
184.0094
184.7642
184.7962
185.7324
184.7609
185.1704

185.023
185.2405
184.3854
184.6397
185.1255
186.2218
185.4997
185.5254

184.94
185.4008
185.8615

185.138
184.3299
184.8392
184.1891
185.8007
185.2071
185.7709
1B84.3687
184.4516
185.1225
185.2177
185.7178

185.00

‘uel Flow (KSCFH N2 Fiow

1tsyfi100
7082.575195
7061.727539
7041.052734
7066.903809
7082.720215
7061.146973
7039.349121
7050.996094
7053.183594
7075.18457
7063.450684
7054.540039
7054.906738
7085.732422
7107.40332
7089.900391
7061.299316
7079.26709
7092.100586
7080.733398
7074866699
7085.40625
7087.456055
7102.67627
7030.453125
7020.628418
7045.947754
7079.500488
7106,213379
7073.229004
7076.89209
7047.006836
7055.815918
7051.154785
7046,366699
7065.276367
7069.45752
7005.652832
7058.072754
7067.361816
7049.736816
7072.931641
7074.543945
7135.838867
7104.250977
7107.232422
7111.852051
7100.792969
7125.504883
7120.041016
7053.941406
7029.740723
7050.910156
7120.019531
7081.615234
7112.37793
7037.619629
7086.435547
7098.719238
7071.87207
7079.03418
7073.09

1nitfig20a

118.7121
118.1087
118.8151
118.7584
118.2197
117.8789
119.1017
119.,2455
118.435
117.8569
115.0335
117.551
118.6896
117.6955
118.8245
118.5045
118.8958
117.3686
117.9934
119.1024
118.7451
117.859
117.78
118.8114
118.6768
118.5076
118.8333
117.359
117.8476
118.5476
118.3086
118.6916
117.5131
118.1667
118.6153
118.7997
117.6976
118.6975
118.9488
117.9418
118.2971
117.7198
118.4708
118,333
119.0375
118.6825
118.4844
118.798
115.0872
118.1666
118.9954
117.8771
117.7721
118.5221
118.7168
118.8294
117.9702
118.1336
119.4743
119.4193
118.6839

118.44



APPENDIX D
FUEL ANALYSIS




D-1 BASELINE



Synthetic Gas and Heating Value Calculations
'/—?l "F-€¢=€). Customer: Tampa Electric Company Sample ID: Polk Lab
TAMPA ELECTRIC Facility: Polk Power Station Analysis Date: 03/30/2004

Source: Unit #1

CALCULATION OF DENSITY AND HEATING VALUE @ 60°F and 30 in Hg

% volume Component Gross * Volume
% Molecular Density x Gross Weight Heating Value  Fract.
Component Volume Wt. (Ib/ ) Density weight %  Btuflb  Fract. Btu  (Btu/SCF) Btu
Hydrogen  35.0800 2.016 0.0053 0.00186 3.2904 61100 2010.41 325.0 114.01
Oxygen 0.9157 32.000 0.0846 0.00077 1.3710 0 0.00 0.0 0
Nitrogen 5.8505 28.016 0.0744 0.00435 7.7032 0 0.00 0.0 0
co2 15.0529 44.010 0.1170 0.01761 31.1683 0 0.00 0.0 0
co 43.0562 28.010 0.0740 0.03186 56.3865 4347 2451.12 322.0 138.641
Methane 0.0430 16.041 0.0424 0.00002 0.0323 23879 7.70 1013.0 0.43559
Ethane 30.067 0.0803 0.00000 0.0000 22320 0.00 1792.0 0
Ethylene 28.051 0.0746 0.00000 0.0000 21644 0.00 1614.0 0
Propane 44,092 0.1196 0.00000 0.0000 21661 0.00 2590.0 0
propylene 42.077 0.1110 0.00000 0.0000 21041 0.00 2336.0 0
Isobutane 58.118 0.1582 0.00000 0.0000 21257 0.00 3363.0 0
n-butane 58.118 0.1582 0.00000 0.0000 21308 0.00 3370.0 0
Isobutene 56.102 0.1480 0.00000 0.0000 20730 0.00 3068.0 0
Isopentane 72.144 0.1904 0.00000 0.0000 21052 0.00 4008.0 0
n-pentane 72.144 0.1804 0.00000 0.0000 21091 0.00 4016.0 0
n-hexane 86.169 0.2274 0.00000 0.0000 20940 0.00 4762.0 0
H2S 0.0300 34.076 0.0911 0.00003 0.0484 7100 3.43 647.0 0.1941
Total:  100.03 Average Density 0.05651 100.0000 Gross Heating Value
Specific Gravity 0.73864 Btu/lb 4473 | Btu/SCF  253.28

" Density (Ib/Rt) and Gross Heating Value (Btu/scf) data from Perry's Chemical Engineering Handbook.



1

Synthetic Gas and Heating Value Calculations
'q "€ €).  Customer: Tampa Electric Company Sample ID: Polk Lab
TAMPA ELECTRIC Facility: Polk Power Station Analysis Date: 03/30/2004

Source: Unit #1
CALCULATION OF FFACTORS

Weight Percents
Componen Mol. Wt. CFactor HFactor % volume Fract. Wt.| Carbon Hydrogen Nitrogen Oxygen
Hydrogen 2.016 0 1 35.080 70.7213 3.3138293
Oxygen 32.000 0 0 0.916 29.3024 1.3730401
Nitrogen 28.016 0 0 5.851 163.9076 7.680316768
co2 44,010 0.272273 0 15.053 662.4781 8.45193487 22.567631
co 28.010 0.42587 0 43.056 1206.0042 24.0661087 32.47656
Methane 16.041 0.75 0.25 0.043 0.6898  0.02424048 0.0080802
Ethane 30.067 08 0.2 0.000 0.0000 0 0
Ethylene 28.051 0.85714 0.14286 0.000 0.0000 0 0
Propane 44.092 0.81818  0.181818 0.000 0.0000 0 0
Propene 42.077 0.85714 0.14286 0.000 0.0000 0 0
Isobutane 58.118 0.82759 0.17247 0.000 0.0000 0 0
n-butane 58.118 0.82759 0.17247 0.000 0.0000 0 0
Iscbutene 56.102 0.85714 0.14286 0.000 0.0000 0 0
isopentane  72.144 0.83333 0.16667 0.000 0.0000 0 0
n-pentane 72.144 0.83333 0.16667 0.000 0.0000 0 0
n-hexane 86.169 0.83721 0.16279 0.000 0.0000 0 0
H25 34.076 0 0.0586923 0.030 1.0223 0 0.0028115
Totals - 100.02830 2134.1256 32.5422841 3.32 7.680316768 56.417231
CALCULATED VALUES
02 F Factor (dry), Fd 8276 DSCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
02 F Factor (wet), Fw 9710 SCF of Exhaust/MM Btu of Fuel Burned @ 0% excess air
Moisture F Factor 1435 SCF of Water/MM Btu of Fuel Burned @ 0% excess air
Combust. Moisture 14.77 volume % water in flue gas @ 0% excess air
€02 F Factor, Fc 2336 DSCF of CO2/MM Btu of Fuel Burned @ 0% excess air
Carbon Dioxide 28.22 volume % CO2 in flue gas @ 0% 02
Predicted Fo Factor 0.74 EPA Method 3a Fo value




D-2 BIOMASS
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TEST PARTICIPANTS

AIR SERVICES GROUP

ENVIRONMENTAL SERVICES

Juan Ramirez Environmental Technician
Jorge Varino Technician

AIR PROGRAMS GROUP
ENVIRONMENTAL HEALTH & SAFETY

Shelly Castro Engineer

POLK POWER STATION

Michael Perkins Environmental Coordinator
Brian Hall Instrument & Controls Specialist




