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CHAPTER 1.0 - SUMMARY

The proposed new gas turbines for Florida Power and Light Company,
to be located near Palatka, Florida, will produce electricity by burning
Jow sulfur fuel oil and will meet the Federal and State emission stan-
dards. The preliminary impact evaluation indicates that the new gas tur-
bines will not cause the Federal or State sulfur dioxide air quality

standards to be exceeded.
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CHAPTER 2.0 - INTRODUCTION

Florida Power and Light Company presently has two fossil fuel
steam generating units approximately three miles southeast of Palatka
in Putnam County (see Figure 1) and is planning to add new gas turbines
near the existing plant.

Environmental Science and Engineering, Inc. (ESE) conducted a
preliminary study to determine the probable impact that the new gas
turbines may have on the sulfur~dioxide levels in the Palatka area.
~ Computerized atmospheric dispersion models were used to estimate the
long-term and short-term ground-level sulfur dioxide concentrations
for both the existing plant operation and the proposed turbines. Other

significant sources were also considered.
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CHAPTER 3.0 - METHODOLOGY

The role of metecrology in air pollution has received much atten- °
tion due to its influence on pollutant dispersion. With a constant rate
of pollutant emfssioh into the atmosphere from the proposed new gas
turBines, together will all other air pollution sources, ground-level
pollutant concentrations may be a thousand-fold greater under the most
adverse meteorological conditions than under the most favorable ones.
Mathematical modeling serves to provide insight into the relation between
meteorological elements and air pollutant dispersion, thus enabling pre-
dictions concerning the impact on air quality, and the derivation of
control strategies necessary to insure that the air quality standards
are not exceeded.

The first to explore mathematicé] urban air pollution models was
Dr. Francois N. Frenkiel when he developed a model for the city of Los
Angeles. Others were soon to follow in his path. Turner developed the
Nashville model, Clarke a Cincinnati model, and Miller and Holzworth a
model for New York. Simultaneously, work on air pollution modé]s pro-
gressed at a number of universities including Koogler's Jacksonville
model at the University of Florida. The above models were designed to
provide daily or hourly (short-term) values of concentrations at selected
points over a city. Pooler and Meade and Pasquill led the way in devel-
oping models to provide monthly or seasonal (long-term) estimates of

pollutant concentrations.
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The Air Quality Display Model (AQDM) was developed within NAPCA

for the computation of seasonal and annual pollutant concentration es-

timates. It is to be considered as a provisional dispersion model for
estimating air quaiity until continuing research indicates an improved
model is available. The AQDM is a computer program designed to estimate
the ground-level spatial distribution of gaseous and particulate pollu-
tant concentrations. Through a mathematical simulation of the atmos-
pheric dispersion process, the program determines the arithmetic average
po]lutant concentrations at ground level over an annual period. A
statistical model that transforms the predicted average annual concen-
tration values from a limited number of receptor points into expected
geometric mean and maximum concentrations for different averaging times
is used to provide a direct comparison with air quality criteria and
standards.

Short-term models presently available from the EPA's User's
Network for Applied Modeling of Air Pollution (UNAMAP) were used to
further investigate the maximum 3-hour and 24-hour concentrations. One
such model, the PTMAX program, determines for each wind speed and sta-
bility the final plume rise using methods suggested by Briggs. This
plume rise is added to the physical stack height to determine the
effective height of emission. The effective height is used to deter-

mine both the maximum concentration and the distance to maximum concen-

tration.
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The following assumptions are made: a steady-state Gaussian
plume model is applicable to determine ground level concentrations.
Computations can be performed according to the "Workbook of Atmospheric
Dispersion Estimates." The dispersion parameter values used for the
horizontal dispersion coefficient, sigma y, and the vertical dispersion
coefficient, sigma z, are those given in Figures 3-2 and 3-3 of the
Workbook. The stated wind speed occurs at the stack top for dilution
of the plume and through the 1éyer that the plume rise occurs. That
stated stability occurs from ground level to well above the top of the
plume. If there is a 1imit to vertical mixing, it occurs far enogh
above the top of the plume so that it has no influence upon the maximum
concentration. There are no topographic obstructions in the vicinity
of the source. The source exists in either flat or gently rolling ter-
rain.

Use of the PTMAX program is applicable where single sources
exist in relatively uniform terrain. It is not applicable if aerody-
namic downwash around buildings in the vicinity of the source affects
the plume emitted from the stack. The calculated concentrations are
for a single source considered. Where multiple stacks exist for a
given single plant, this program can be applied to each individual
stack. This program is useful in determining what combinations of
wind speed and stability produce maximum concentrations. For a given
stability the critical wind velocity, that is, the wind speed that

causes the maximum concentrations, can be determined.
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The second EPA short-term model used was the PTMTP. The following
major assumptions are made in this model: Meteorological conditions are
steady-state for each hour and a Gaussian plume model is applicable to
determine ground-level concentrations. Computations can be performed
according to the "Workbook of Atmospheric Dispersion Estimates." The
dispersion parameter values used for the horizontal dispersion coefficient,
sigma y, and the vertical dispersion coefficient, sigma z, are those given
in Figures 3-2 and 3-3 of the Workbook. The sources and receptors exist
in either flat or gently rolling terrain, and the stacks are tall enough
to be free from building turbulence so that no aerodynamic downwash occurs.
The wind speed and wind direction apply from the shortest to the tallest
plume height. No wind direction shear or wind speed shear occurs. The
given stability exists from ground-level to well above the top of the
plume.

Calculations for each hour are made in the PTMTP by considering
each source-receptor pair. Plume rise is calculated according to Brigg's
plume rise estimates. For each source-receptor pair, the downwind and
cross-wind distances are determined. If the downwind distance is closer
than the distance to final plume rise, the plume rise for this distance
is calculated. The concentration from this source upon this receptor is

determined using these distances by the Gaussian model.
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CHAPTER 4.0 - EXISTING AIR QUALITY

The Air Quality Display Model (AQDM) and the short-term models
should be calibrated with observed ambient sampling data and on-site
meteorological data fo determine the reliability of the calculated
concentration. Sulfur dioxide sampling data were not available for
this study, and the meteorological data taken in Palatka were not
sufficient to use in the dispersion calculations. ESE experience using
the AQDM indicates that the model over estimates the concentrations and,
therefore, a calibration factor that was derived for Duval County in 1972
was assumed to be representative of the Palatka area. ESE's experience
with the EPA short-term models tends to indicate that those models also
over estimate the concentration; however, to be conservative, no cali-
bration factor was assumed.

The existing sulfur dioxide levels near the study area are domi-
nated by only two major sources -- Hudson Pulp and Paper Corporation and
Florida Power and Light Company. The emission inventory used to estimate
the existing air quality is summarized in Table 1.

Meteorological data for the Palatka area were not available;
therefore, data gathered at the Jacksonville International Airport by
the U.S. Weather Bureau were assumed to be representative of the Palatka
area. A summary of the meteorological data is given in Figure 2 and
Table 2. Concentrations calculated from this meteorological data will
probably not exactly represent the spacial distribution but should indi-

cate the maximum ground-level concentrations.
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TABLE 1. 1972 EMISSION INVENTORY USED IN ESTIMATING EXISTING SULFUR
DIOXIDE LEVELS.

1972 Average Sulfur Dioxide

Source Emissions (tons/day)

Hudson Pulp and Paper
Bark Boiler 12.7

Power Boiler 5.1

Florida Power and Light
Units 1 and 2 Combined 13.7




Relative
Stability Frequency of
Class Occurrence

0.0170959
0.064041
0.126027
0.404110
0.394863

A
B
c
D
E
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FIGURE 2. ANNUAL WIND ROSE, JACKSONVILLE, FLORIDA, 1972.



0929400
$8€L50°0
082850°0
069£80°0
6£9180°0
6168£0°0
906£40° 0
650990°0
5802€0°0
6LE6Y0°0
5252¥0°0
6£8£0°0
02€9L0°0
2L1190°0
£254¥0°0

¥80160°0

e e e ot

S3SSY 1
1w

£98Y6€°0 0LLYOY 0 £20921°0 L7090 0 656010°0 101
1£6120°0 58y10°0 50£500°0 £26200°0 0L£100°0 M
616£20°0 £5£020°0 LYV900°0 821900°0 £SY000°0 N
¥30520°0 £1£020°0 £05900°0 0284000 £16000°0 MHM
18YECO"0 G£8£20°0 pE2510°0 98£500°0 928100°0 "
pLL2E00 9£1620°0 $26£10°0 £4v500°0 £16000°0 MM
68€LE0°0 92€£20°0 986£00°0 26590070 000000°0 S
§/5920°0 2h1yl0°0 8£9400°0 0552000 £SY000°0 1SS
§560€0°0 §£1420°0 61¥500°0 63L500°0 £55000°0 S
pLL210°0 £8LE10°0 12£00°0 6€8100°0 £§4000°0 35S
984v20°0 £0BL10°0 £9£500°0 pLL100°0 £5%000°0 1S
69L510°0 LLy910°0 06£900°0 992€00°0 £5000°0 353
2£9€20°0 995£0°0 285€10°0 £26200°0 £16000°0 3
£22€20°0 GLBL£0"0 pSELL0O 025200°0 0L£100°0 N3
LE4210°0 £698£0°0 2€1£00°0 2€8200°0 000000°0 e
bLL210°0 6£5920°0 £12900°0 025200°0 000000°0 INN
629L£0°0 £2€££0°0 2£9900°0 LOY£00°0 £16000°0 N
e 0y o Wy WV NOTLD3WIC

SSVY1D ALITIUVILS

NOTINGIULSIG AON3N03YS GNIM IALLVIY

* 140dYIV TYNOILYNYILNI 3TIIANOSAIVC

Z/61 €SSY1D ALITIEYLS ONV NOILIIWIA ONIM 40 3INIUYNII0 40 AININDIY4 3AILYIIY "2 378Vl



Figure 3 shows the estimated annual sulfur dioxide concentrations
near the existing power plant. As shown, the existing levels should be
well below the annual standard of 60 ug/m3. The levels near the Florida
Power and Light>p1ant are dominated by the power plants, but the levels

in the Palatka area are dominated by the pulp mill.
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CHAPTER 5.0 - IMPACT EVALUATION

The impact to the sulfur dioxide levels was estimated by using
the AQDM and the short-term models. It was assumed that all existing
sources in the area would meet the Florida State emission standards
(Chapter 17-2 allowable emissions) and that they would be operating
approximately as they were in 1972,

Table 3 lists the emission inventory assumed in the impact eval-
uation. As shown, the new gas turbines are expected to exhaust the

largest amount of sulfur dioxide. The emission inventory assumes that

the new turbines will average a 60 percent load. The appendix lists
the stack parameters and the AQDM output for all sources at allowable
emissions.

Figure 4 shows the estimated annual average sulfur dioxide levels
considering only the existing sources and assumes that they meet the
State emission standards. The highest annual average is estimated to
be approximately 0.8 ug/m3. Figure 5 shows the estimated incremental
annual average sulfur dioxide levels of the new gas turbines and indi-
cates that the new turbines will contribute a maximum of approximately
0.5 ug/m3. Figure 6 shows the sulfur dioxide levels when considering
all the sources and indicates that the maximum annual average will be
approximately 1.3 ug/m3. With or without the new turbines, the annual
average concentrations will be well below the air quality standard of

60 ug/mS.
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Table 4 summarizes the results of the Air Quality Display Model
and lists the expected short-term concentrations as estimated using the
Larsen statistical model. As shown, the maximum sulfur dioxide levels
are expected to be well below any Florida standard.

The EPA short-term models were used to estimate the maximum 24-
hour and 3-hour concentrations resulting from the new gas turbines. The
meteorological conditions assumed are expected to yield a "worst day"
situation and were based upon ESE's experience with the short-term mode]l
in Jacksonvil]e, Florida. Table 5 summarizes the results of the short-
term model and compares it to the long-term model. The new gas turbines
are not expected to cause the State standards to be exceeded.

The short-duration downwash situation causing fumigation may'occur

but was not considered in this study.
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TABLE 3. EMISSION INVENTORY USED IN ESTIMATING SULFUR DIOXIDE
LEVELS (TONS/DAY).

Hudson Pulp & Paper
‘FP&L FP&L
Control Strategy Palatka Total
Bark Power Units Gas
Boiler Boiler 1+ 2 Turbines
1972 Operation 12.7 5.1 13.7 -——--
17-2 Allowable Emissions.
FP&L and 4.3 1.7 9.0 17.4
Hudson using same amount
of fuel as in 1972.
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APPENDIX
AQDM OUTPUT
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