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1.0 Introduction

Tampa Electric Company (TEC) conducted a test burn on December 31, 2001 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 synthetic gas (syngas) fired in the combustion turbine

(CT).   TEC performed this test under the authority of the temporary permit issued by the Florida Department
of Environmental Protection (the Department) dated December 21, 2001.  The data from this test indicate there

is no increase in monitored air emissions (NOx and SO2) 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 1 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 1 is typically fired on a blend of 55% petcoke and 45% coal.  Thus, a
similar blend was used during the test burn with biomass fuel added to allow for direct comparisons.  This
biomass test burn fired a fuel blend that consisted of approximately 55% petcoke, 44% coal, and 1% biomass.

The test conducted on December 31, 2001 was conducted:
• To determine if any technical impediments exist to co-firing biomass as a small portion of the feedstock

to the gasifier, 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
that produces a high-pressure combustible gas (synthetic gas or “syngas”).  After 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 H2SO4.  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 efficient means to produce electrical power on a commercial scale.

2.1 Biomass Fuel Handling

This test used 8.8 tons of coarsely ground eucalyptus as the biomass fuel.  Approximately 60 eucalyptus trees
were harvested from the Common Purpose, Inc. grove located on land provided by the Tampa Airport
Authority.  The felled trees were sectioned into 4 foot lengths and passed through a portable hammer mill and
trommel screen up to 5 times to produce material fine enough to avoid fouling the pumps and screens of PPS
Unit 1’s slurry feed system.  The biomass fuel was transported to PPS in an enclosed trailer.

Biomass fuel was stored, handled, at processed at PPS.  Biomass fuel was staged in a cleaned bin.
Approximately 800 pounds of biomass fuel were loaded with a small loader into each of 22 tote sacks.  The tote
sacks were suspended individually over the recycled fines tank (Figure 1).  The biomass fuel was introduced
into the process via a stirred recycle tank and mixed with water over a period of 8 ½ hours.  The mixed biomass
fuel was blended with the normal coal and petcoke mixture to form slurry that was fed to the gasifier.
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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 elemental, 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 NOx and SO2 by the Continuous Emissions Monitoring System
(CEMS) and reported at one-hour intervals throughout the test burn.  Emissions data were reported in parts per
million (ppm) for each pollutant.

2.3 Emissions data comparisons

Emissions data obtained during the test burn were compared to representative emissions data from December
29, 2001.  The baseline data from December 29, 2001 were chosen as representative since those data are from
the same petcoke/coal feedstock, were obtained immediately prior to the test burn, and Unit 1 was functioning
normally and operating under similar conditions as those during the test burn.  Larger baseline data sets were
examined for possible comparison, but it was found that variability in process parameters such as heat input
made statistical comparisons problematic for data that were obtained more than a few days prior to the test
burn.  For example, for the time period of December 26, 2001 to December 30, 2001 the sample variance for
heat input in MMBtu was 12.4 times higher than the sample variance for the period December 29, 2001 to
December 30, 2001 (σ2

5-day = 1639 compared to σ2
1-day = 133).  Sample variance increased with time for heat

input, power output, and for NOx and SO2 emissions levels.

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 Output

(MW), SO2 (lb/MMBtu), SO2 (ppm), NOx (lb/MMBtu), NOx (ppm).  The statistics mean )(µ , variance )( 2σ ,

kurtosis, skewness, range, and 95% confidence interval 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 burn and baseline data.
To compare test burn data to baseline data, each set of variables was examined using a two-sample F-test to
make inferences about population variances and a two-sample t-test assuming unequal 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 populations’ means are equal at a given significance level.  The significance level
for this report is 95% (α = 0.05) 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 evaluate 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
feedstock in the test burn.

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
verify 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 ≥ 30) 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 28, it is prudent to verify that the
Central Limit Theorem applies by calculating the skewness and kurtosis for each variable in each data set.
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.  If 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 difference 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 nominal 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 defined
by the degrees of freedom for the two samples.

3.0 Results and Discussion

Biomass fuel comprised approximately 1.2% of PPS Unit 1’s fuel during the 8-½ hour test burn.  Biomass fuel
generated approximately 860 kW of electrical power during the test burn.  The addition of biomass into the
feedstock tended 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 Unit 1 did not increase with respect to baseline
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during the test burn.  There were no major technical impediments to the introduction of biomass into the
feedstock of Unit 1.  Logs of the biomass feed rate and certified truck scale tickets of the biomass delivery were
maintained, and are provided in Appendix A.

3.1 Process

Biomass was introduced to the gasifier at a rate of 1,945 lb/hr.  The biomass feed rate was approximately 1.2%
of the base fuel feed rate of 164,840 lb/hr.  The biomass fuel accounted for approximately 860 kW of electrical
power out of a total of 220.5 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.  Plant performance from the
operators’ standpoint was indistinguishable from the normal petcoke/coal feedstock.  Heat input to the CT
during the test burn was on average 1667 ± 9.5 MMBtu compared to the heat input during the baseline period
of 1681 ± 11.5 MMBtu, which were obtained from CEM data. (Note:  The actual LHV to the CT during the test
was 1473 mmbtu/hr, and HHV was 1583 mmbtu/hr. The CEMS reported HHV to the CT has a large error and
this is why it should not be used.)  Average CT power output was steady at 167.6 ± 0.1 MW during the test
burn compared to 167.5 ± 0.08 MW during the baseline period.

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 Rate (lb/hr) 164,840 1,945 166,786         Total
Moisture Content (Wt%) 7.82% 46.8% 8.27%            Avg
Higher Heating Value (Btu/lb) 13,322 4,424 13,218           Avg
Higher Heating Value (MMBtu/hr) 2,196 8.6 2,205             Avg
Net Power Production (kW) 219,640 860 220,500         Total

3.2 Mass Balance

The overall mass balance for the gasification process was estimated at 12 different process points.  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 381 thousand pounds per hour (KPPH).
Process streams 9-12 are output streams and have a total flow rate of 381 KPPH.   Process streams 3 and 5 are
key internal streams and have flow rates of 81and 264 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.

Stream Stream
Number Number

1 Coal / Petroleum Coke 
Blend

164.84 9 17.36

2 Biomass 1.95 10 0.02
4 Make-Up Water To 

Slurry 
16.5 11 337.78

6 Oxygen To Gasifier 166.94 12 25.62

7 High Pressure 
Purge/Sootblowing N 2

11.07 380.78

8 Pump Seal/Instrument 
Flush Water

19.49

380.79
Slurry To 
Gasifier

264.4

Recycle Solids 
To Slurry 
Preparation

81.12

5

3

TOTAL SYSTEM OUTPUT 
STREAMS

TOTAL SYSTEM INPUT Key Internal Streams

Slag

Brine
Clean Syngas To 
Combustion Turbine

Acid and NH3 Gas To 
Sulfuric Acid Plant

Input (Feed) Streams Product (Output) Streams

Stream Description
Flow (KPPH)

Stream Description
Flow (KPPH)

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 flows (Tables 3 and 4).  Table 3 presents the stream flows and compositions for the slurry preparation area
(streams 1-5).  Table 3 also presents the heat content of streams 1-3 and 5.  Calculated and analytically derived
vales for all parameters of stream 1 (base fuel) are presented in Table 3 for comparison purposes.  Calculated
and laboratory analytical values agree within the sampling and analytical accuracy range of the measurements.
The addition of the biomass fuel to the base fuel resulted in a net decrease in composition (as a dry weight %)
for all constituents except oxygen which increased by 0.25% and ash which increased by 0.01% over the
calculated base fuel composition.  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.

Stream 
Number

1 1 2 3 4 5

COKE + COKE + COMBINED RECYCLE MAKE-UP
SLURRY 

TO

COAL COAL FRESH SOLIDS WATER GASIFIER

(Lab) (Calculated) FUELS
COMPOSITION

C Wt % Dry 82.88 82.24 49.18 82.02 66.26 80.68
H " 4.5 4.71 5.78 4.71 0.29 4.34
N " 1.85 1.83 0.24 1.81 0.95 1.74
S " 2.99 3.15 0.06 3.13 2.31 3.06
O " 3.53 3.67 39.42 3.92 0 3.58

ASH " 4.25 4.4 5.32 4.41 30.19 6.6
TOTAL " 100 100 100 100 100 100

SUBTOTAL 
FLOW

KPPH DRY 151.95 151.95 1.035 152.985 14.196 167.181

H2O Wt % AR 7.82 7.82 46.8 8.27 82.5 36.77
H2O KPPH 12.891 12.891 0.91 13.801 66.924 16.496 97.22

TOTAL FLOW KPPH AR 164.841 164.841 1.945 166.786 81.12 264.401

MASS FLOW
C Dry Lb/Hr 125936 124962 509 125471 9406 134877
H " 6838 7150 60 7210 41 7251
N " 2811 2774 2 2777 135 2911
S " 4543 4791 1 4791 328 5119
O " 5364 5582 408 5990 0 5990

ASH " 6458 6691 55 6746 4286 11031
Ar " 0 0 0 0 0 0

SUBTOTAL-Dry 
Solids

" 151950 151950 1035 152985 14196 167181

WATER / 
MOISTURE

lb/hr 12891 12891 910 13801 66924 16496 97220

TOTAL " 164841 164841 1945 166786 81120 264401

HEAT 
CONTENT

Calculated HHV BTU/Lb (Dry) 14491 14511 8419 14470 9698 14065

Measured HHV BTU/Lb (Dry) 14435 8213 9811 13990

Balance HHV BTU/Lb (Dry) 14452 14452 8315 14411 9701 14011

Balance HHV BTU/Lb (AR) 13322 13322 4424 13218 1698
Balance HHV MMBTU/Hr 2196 2196 8.6 2205 138 2342

Units BIOMASS
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Table 4.  Gasification system stream flows and compositions during test burn.
KPPH = thousand pounds per hour.

5 6 7 8 9 3 10 11 12

SLURRY HP PURGE SEAL & TOTAL RECYCLE BRINE CLEAN ACID TOTAL
TO NITROGEN FLUSH SYSTEM SOLIDS (NH4Cl) SYNGAS GASES SYSTEM

GASIFIER WATER INPUT OUTPUT
CO VOL % 0 0 44.72 2.06
H2 VOL % 0 0 36.02 0.52

CH4 VOL % 0 0 0.02 0.02
CO2 VOL % 0 0 15.01 66.42

N2 VOL % 1.08 99.99 3.33 0
Ar VOL % 2.01 0 0.65 0

H2O VOL % 0 0 0.21 5.26
H2S VOL % 0 0 0.01 21.02
COS VOL % 0 0 0.01 0.06
NH3 VOL % 0 0 0 4.62

O2 VOL % 96.9 0.01 0 0.01
TOTAL VOL % 100 100 100 100

MOLECULA
R WT

LB/MOL
E

32.12 28.02 21.1 38.76

FLOW KSCFH 1972.6 149.9 6075.5 250.9

C WT % 80.68 42.37 66.26
H WT % 4.34 0.31 0.29 7.49
N WT % 1.74 0.44 0.95 26.22
S WT % 3.06 1.47 2.31
O WT % 3.58 0 0

ASH WT % 6.6 55.41 30.19 66.29
TOTAL WT % 100 100 100 100

DRY FLOW KPPH 167.181 12.149 14.196 0.021
H2O WT % 36.77 30 82.5

H2O FLOW KPPH 97.22 19.489 5.207 66.924
TOTAL 
FLOW

KPPH 264.401 17.356 81.12

C LB/HR 134877 0 0 134877 5148 9406 114880 5443 134877
H LB/HR 18130 0 0 2181 20311 620 7530 2 11709 450 20311
N LB/HR 2911 1580 11066 15558 53 135 6 14936 428 15558
S LB/HR 5119 0 0 5119 179 328 144 4469 5119
O LB/HR 92331 161177 1 17308 270817 4624 59435 191926 14832 270817

ASH LB/HR 11031 0 0 11031 6732 4286 14 0 0 11031
Ar LB/HR 0 4184 0 4184 4184 0 4184

TOTAL LB/HR 264401 166941 11067 19489 461898 17356 81120 21 337779 25623 461898

SOLID AND LIQUID 
STREAMS

ELEMENTAL FLOWS /  BALANCE:

GASIFICATION SYSTEM INPUTS GASIFICATION SYSTEM OUTPUTS
STREAM NUMBER

GAS 
STREAMS UNITS OXYGEN SLAG

3.4 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
56.8% of the heat content of the base fuel) and accounts for the dilution effect observed when the fuels are
blended.



9

Table 5.  Feed stock analysis of fuels used during test burn.

Units
Total Moisture Wt % 7.82 46.8
Ultimate Analysis

Ash Wt % (Dry Basis) 4.25 5.32
C Wt % (Dry Basis) 82.88 49.18
H Wt % (Dry Basis) 4.5 5.78
N Wt % (Dry Basis) 1.85 0.24
S Wt % (Dry Basis) 2.99 0.06
O Wt % (Dry Basis) 3.53 39.42

Heating Value
Measured HHV BTU/Lb (Dry Basis) 14435 8213
Calculated HHV BTU/Lb (Dry Basis) 14490 8419

Miscellaneous
T250 Deg F 2560 2188

Chlorine Wt % (Dry Basis in Coal) 0.02 0.07
Fluorine Wt % (Dry Basis in Coal) <0.01 34

Chromium PPM (Wt) In Ash 136 85.9
Vanadium Wt % In Ash 2.286 0.63

Nickel ug/g dry coal 166 1300
Arsenic ug/g dry coal 2.1 35.3

Mercury ug/g dry coal 0.03 0.02
Lead ug/g dry coal 2.6 116

Beryllium ug/g dry coal 1.3 9.2
Ash Minerals

       CrO Wt % In Ash 0.02 0.01
       V2O5 Wt % In Ash 4.08 1.12

NiO Wt % In Ash 0.50 0.17
       As2O3 Wt % In Ash 0.0065 0.0050

       Hg Wt % In Ash 0.000071 0.000002
       PbO Wt % In Ash 0.0066 0.0120
       BeO Wt % In Ash 0.0085 0.0030

SiO2 Wt % In Ash 49.21 40.70
Al2O3 Wt % In Ash 20.52 4.98
TiO2 Wt % In Ash 0.93 0.29

Fe2O3 Wt % In Ash 12.89 6.12
CaO Wt % In Ash 3.34 22.31
MgO Wt % In Ash 1.91 1.85
Na2O Wt % In Ash 0.57 1.41
K2O Wt % In Ash 2.04 3.64
P2O5 Wt % In Ash 0.16 1.44
SO3 Wt % In Ash 3.4 3.67

Sum of Determined Minerals Wt % In Ash 99.07 87.73
Undetermined Ash Minerals Wt % In Ash 0.93 12.27

Fuel Biomass
Coal/Coke

Blend

3.5 Emissions

A statistical analysis was performed comparing the mean NOx and SO2 emissions from the test burn to
baseline emissions obtained immediately prior to the test burn.  NOx and SO2 emissions were analyzed for
both baseline and test burn periods on a volumetric (ppm) and mass flow (lb/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 results of the analyses
conducted using volumetric data were consistent with the results obtained using mass data.



10

NOx and SO2 emissions during the test burn were found to be slightly lower than NOx and SO2 emissions
during the baseline period. Figures 2 and 3 show graphs of test burn emissions compared to baseline
emissions for NOx and SO2, respectively.  Tables 6 and 7 present the summary results of the statistical
analyses for the test burn and baseline emissions data for NOx and SO2, respectively.  The results presented
are in volumetric units (ppm), but identical relationships and statistical conclusions are obtained using mass
flow units (lb/hr).  Table 8 summarizes the statistics for NOx and SO2 emissions for the baseline and test
burn periods in both volumetric and mass- flow units, for comparison.

Figure 2.  NOx emissions (ppm) from PPS Unit 1 during baseline and test burn
periods.
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Figure 3.  SO2 emissions (ppm) from PPS Unit 1 during baseline and test burn
periods.
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Populations’ mean and variance frequency distributions as measured by skewness and kurtosis
approximated a normal distribution for both NOx and SO2 when the sizes of the data sets were considered.
Two sample t-tests, assuming unequal variances, were used to test if the mean values for NOx and SO2

emissions were equal between the test burn and baseline emissions data. This was done because the F-tests
rejected the hypothesis that the variances were equal between the test burn and the baseline emissions for
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both NOx and SO2.  The two sample t-tests results indicate that the observed differences in means are not
due to chance at the 95% confidence level.

Table 6.  Statistical analysis comparing variances and means of baseline and test
burn data for NOx emissions (ppm).

Parameter Baseline Biomass
Mean (ppm) 23.44 21.25
Variance 3.89 0.06
Observations 18 11
Hypothesized Difference in Variance 
or Mean 0
df  F-test (t-test) 17 (18) 10

Fcalc 66.41
Probability that calculated F is less 
than or equal to Fcrit 5.02E-08
FCrit 2.81

tcalc 4.64

Probability that calculated tcalc is less 
than or equal to tcrit 2.03E-04
tcrit 2.10
Conclusion:  Reject hypothesis that Variances or Means are equal.

Table 7.  Statistical analysis comparing variances and means of baseline and test
burn data for SO2 emissions (ppm).

Parameter Baseline Biomass
Mean (ppm) 30.36 27.95
Variance 2.73 0.05
Observations 18 11
Hypothesized Difference in 
Variance or Mean 0
df  F-test (t-test) 17 (18) 10

Fcalc 51.99
Probability that calculated F is less 
than or equal to Fcrit 1.66E-07
FCrit 2.81

tcalc 6.11

Probability that calculated tcalc is less 

than or equal to tcrit 9.00E-06
tcrit 2.10

Conclusion:  Reject hypothesis that Variances or Means are equal.
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Table 8.  Comparison of baseline and test burn emissions in volumetric and mass
flow units.

Parameter Baseline Test Baseline Test Baseline Test Baseline Test

Mean 23.4 21.3 134.1 123.2 30.4 27.9 241.6 225.1
Number of Observations 18 11 18 11 18 11 18 11

Standard Deviation 1.97 0.24 11.35 2.2 1.7 0.2 13.1 2.5
Range 6 0.7 32.8 7.1 4.8 0.8 40.9 8.3
Minimum 19.9 20.8 114.75 119.1 28.1 27.5 221.9 221.3
Maximum 25.9 21.5 147.6 126.2 32.9 28.3 262.8 229.6

95% Confidence Interval 22.4 - 24.4 21.1 - 21.5 128.5 - 139.8 121.7 - 124.7 29.6 - 31.2 27.7 - 28.1 235.1 - 248.1 223.4 - 226.8

NOx SO2

ppm lb/hr ppm lb/hr

4.0 Conclusion

The test burn data indicates that the gasification of biomass is technically feasible and will not adversely
impact emissions from PPS Unit 1. PPS requests the flexibility to gasify non- treated biomass.  TEC
understands that an air construction permit application is be required to accommodate the changes
necessary to handle the biomass fuel. TEC appreciates the Department’s attention to this process.


