Office of the _Secretarz

e

CORPORATION

December 3, 1982

Ms.

Victoria J. Tschinkel

Secretary

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, Florida 32304

Subject: Bartow Units 2 & 3

Coal Conversion

Dear Ms. Tschinkel:

We have reviewed the correspondence from FDER on the subject project
and have identified several requests for information which we have not

are

1.

previously addressed. The items to which we have developed responses

as follows:

A response to item #1 in C. H. Fancy's letter of May 20, 1982,
recommending Best Available Control Technology (BACT) for particu-
late matter, sulfur dioxide, and nitrogen oxides is in Attachment
1. For sulfur dioxide, an economic and engineering evaluation of
burning .7% S coal (1.2 Ibs of SO,/106 BTU heat input) versus
1.5% S coal (2.75 Ibs of 502/105 BTU heat input} as proposed in
our application is provided, including a discussion of availability
of supplies and any special processing, such as washing, etc. A
discussion on why flue gas desulfurization equipment (scrubbers) is
not proposed is included.

A response to a question in item #3 of C. H. Fancy's letter of May
20, 1982 regarding the NO, emission rate on 100% coal and the
amount of increase of the NO, emission rate for each unit due to
coal conversion is provided in Attachment 2.

A response to-William Thomas' letter of July 14, 1982, providing
the air quality impact analyses required for an application for
modification under the PSD regulations is included in Attachment 3.
These analyses show that the conversion will not violate the
ambient air quality standards nor the PSD increments.

Items 1 & 2 in your letter of September 14, 1982, are addressed by
the information provided in the above items.
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5. Although not specifically requested in the Department's corres-
pondence, we understand that your staff wanted information on the
differences in capacity factors for the units on oil versus coal.
This is shown in Attachment 4.

This provides all the information the Department has requested in order
to complete the review of our applications. It is our understanding
that the Department will work to respond in regards to issuance of the
permit in approximately 30 days.

Sincerely,

(). S O Brew

William S. O'Brien

Director

Environmental § Licensing Affairs

WSO/gr

Attachments
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ATTACHMENT 1

Response to item #1 in C. H. Fancy's letter of May 20, 1982, recom-

mending Best Available Control Technology (BACT) for particulate
matter, sulfur dioxides, and nitrogen oxides:

A.

Particulate Matter -

The recommended BACT for particulate matter is an electrostatic
precipitator (ESP) that would provide compliance with the
0.1lbs/MBTU emission standard.

Both ESP and fabric filter bag houses were considered and evaluated
in the conceptual design for the coal conversion.

The economics were basically a trade-off between the two collection
systems.

For maximum fuel flexibility, we are retaining the oil firing cap-

ability on the units and will also use supplementary oil firing for
flame stabilization at low loads. The ESP was selected becaused

fabric filters do not operate effectively when firing heavy oil due
to the oil flyash clogging the filters.

Design of the ESP is very conservative by requiring a minimum spe-
cific collection area (SCA) of 500. This will allow us to burn a
range of different sulfur content coals and still meet the
0.1lbs/MBTU emission limit.

Sulfur Dioxide

The recommended BACT for sulfur dioxide is burning a medium sulfur
coal with a sulfur dioxide emission rate of 2.75 Ibs/MBTU. This

will assure compliance of the applicable ambient air quality stan-
dards, the prevention of significant deterioration increment and

not increase the present emission rate.

By way of comparison, use of a low sulfur coal with a sulfur

dioxide emission rate of 1.2 Ibs/MBTU would carry certain economic
costs and design penalties. There are two major pieces of equip-
ment needed for coal firing that could be affected if low sulfur

coal was burned instead of the proposed coal. They are the ESP and
the coal pulverizers.

An analysis made by the proposed precipitator manufacturer indica-
tes that the ESP they would supply would be able to operate effec-
tively with any of the four low sulfur coals studied as possible
supplies. However, all of the four coals are more corrosive than
the proposed design coal. This could increase the maintenance re-
quired on the units, but an actual dollar amount cannot presently
be determined.

The grindability of the low sulfur coals is worse than the medium
sulfur coal and would require an increase in the proposed mill
sizes. There would be approximately a $1,000,000 cost increase for
the larger coal mills.



B.

ATTACHMENT 1 (cont.)

Sulfur Dioxide (cont.)

Data from recent coal solicitations indicate that the present

difference in cost of the low sulfur coal is approximately 15 ('72,606009)

cents/MBTU higher than the cost of medium sulfur coal. This
difference will increase each year because of escalating costs for
both types of coal.

Utilizing our most recent projections results in the following cost
penalty over the first ten years of operation.

Fuel Cost Differential for 1985 - 1994

Unit No. 2 $40,997,000
Unit No. 3 $75,520,000
Total $116,517,000

Nitrogen Oxides
The two units being converted for coal firing at Bartow Plant are
both Combustion Engineering tangentially fired units.

In an effort to achieve a minimum NO, formation on coal firing,
it has been decided to redesign and replace the entire burner com-
partments on both units utilizing state of the art design developed
by Combustion Engineering, Inc. and utilizing overfire air for
NOy control. This is the recommended BACT for NO, control.

Overfire air operation has proven to be the most successful method
for controlling NO, in tangentially fired coal steam generators.
Overfire air is introduced into the furnace tangentially through
two additional air compartments, termed overfire air ports, design-
ed as vertical extensions of the corner windboxes. These overfire
air ports are provided with flow dampers adjusted according to to-
tal air and sized to handle 15 percent of the total windbox air-
flow. The system is also equipped with manual tilt control so that
the overfire air compartment nozzles may be tilted independently of
the remainder of the windbox nozzles. The position of overfire air
dampers and tilt are optimized after initial operation to yield the
lowest NO, emissions consistent with satisfactory furnace
performance.

The proven success of overfire air in controlling NO, formation
during coal combustion lies in the fact that this method inhibits
formation of NO, by both atmospheric nitrogen fixation (thermal
NOyx) and fuel nitrogen conversion (fuel NOy). When operating
with design levels of overfire air, approximately 15 percent of the
windbox airflow is introduced through the overfire air ports,
thereby effecting a reduction in total oxygen supply to the primary
flame zone. In this reduced oxygen environment, it is hypothesized
that the nitrogen in the coal undergoes a recombination reaction
forming molecular nitrogen, Ny rather than nitric oxide, simply



ATTACHMENT 1 (cont.)
C. Nitrogen Oxides (cont.)
due to insufficient oxygen in this zone and the intense competition
with carbon species for the available oxygen. Consequently, the
formation of NO through fuel nitrogen conversion is significantly
reduced.

Similarly, overfire air operation results in a reduction in thermal
NO, formation through the highly temperature dependent Zeldovich
mechanism. Heat release during the initial stages of combustion in
the primary flame zone is somewhat reduced and delayed due to the
reduced oxygen environment, with combustion readily completed in
the vicinity of the overfire air injection ports. The stretching

of the heat release over a greater furnace volume results in lower
combustion temperatures, thereby reducing thermal NO, formation.

The overfire NO, control that will be incorporated into these

units will allow the units to operate below the EPA new source
performance standard for coal of 0.6 pounds NO,/MBTU heat input.
Combustion Engineering has estimated that the NO, emission
utilizing overfire air systems will be 0.52lbs/MBTU for Unit No. 2
and 0.49lbs/MBTU for Unit No. 3.

2. The decision of not installing scrubbers to control SO, emission
is economic. The two main incentives for converting these units to
coal were to reduce Florida Power's dependence on oil and to affect a
fuel savings for our customers. Considering the enormous first cost
for installing scrubbers and the continuing operation and maintenance
costs, the economic justification for the project would disappear if
scrubbers were required.

The following is an economic evaluation covering the initial cost, and
the operating and maintenance costs that would be incurred if scrubbers
were installed on the units.

These estimates were developed from information presented in Volume I,
"Control of Emissions From Coal Fired Power Plants", presented in March
1981, at the EPA Emission Control Symposium.

Initial Equipment and Construction Cost - $156/KW
243
Unit No. 2 - (120,000 KW)(156)= $18,720,000 ¢//¢é¢ ovv
Unit No. 3 - (220,000 KW)(156)= $34,320,000 ,,4,, ;oo
29¢ 000 —*——
9 $55,020,00 706,040, 670
1st Year Operating and Maintenance Costs = $10,600,000
Based upon these figures, the ownership costs and operating and

maintenance costs are estimated to total more than $225,000,000 during
the period 1985-1994.



ATTACHMENT 2

Response to item #3 in C. H. Fancy's letter of May 20, 1982, concerning
NO, emissions resulting from the conversion:

A. As indicated in Attachment 1, item C, the projected NO, emission
rates for Unit 2 and 3 on coal are 0.52lbs/MTU and 0.49lbs/MBTU,
respectively.

B. Based on previous calculations of NO, emission rates on oil and
the above projected NO, emission rates for coal, it is anticipa-
ted that the NO, emission rates for Units 2 and 3 will increase
53% and 17%, respectively.

68 Y, (¥

4. The controls proposed for NO, emission control are those as out-

lined in the recommended BACT for NO, in Attachment 1, Item C.



ATTACHMENT 3

Response to William Thomas' letter of July 14, 1982, providing the air
quality impact analyses required under the PSD regulations:

Based on screening modeling results using worst-case meteorological
conditions and results using 5 years of hourly meteorological data,
the short-term averaging time TSP and SO, concentrations are pre-
dicted to be lower when Units 2 & 3 are converted from oil to coal.
Also, because the impacts from coal firing are less than from oil
firing for downwind distances, at least out to 40 km, the proposed
conversion will reduce impacts in the PSD Class | area (i.e., Chas-
sahowitzka National Wilderness}; the SOy non-attainment area in
nortwest Pinellas County; and the TSP non-attainment area in Hills-
borough County. For all cases, impacts from the coal conversion
are less than the applicable National and Florida AAQS and Class |
increments.

The predicted maximum annual average concentrations for SO,, TSP,
and NO, due to emissions from the proposed conversion are less
than the applicable National and Florida AAQS and PSD Class Il max-
imum allowable increments. The maximum increases in SO, TSP and
NO, concentrations due to the proposed conversion are generally
less than the significant level of lug/m3 for these pollutants.

As a result, the maximum predicted increase in concentrations do

not significantly impact the PSD Class | & Il and SO,, TSP non-
attainment areas.

The modeling studies are attached for further review. They were
conducted in accordance with the Department's requirements as
outlined in meeting and conversations with Mr. Larry George.



ATTACHMENT 4

Response to the question concerning the difference in capacity factors
for the units on oil vs. coal.

BARTOW #2 BARTOW #3
Coal .. Coal
Year Oi | 7% 1.5% Oi l 7% 1.5%
1982 59 N/A N/A 3 N/A NA
1983 59  N/A N/A 1 N/A N/A
1984 56 7 7 15  N/A N/A
1985 48 80 83 6 82 84
1986 46 77 78 9 79 79
1987 51 77 18 17 78 79
1988 52 78 80 13 80 81
1989 55 77 78 28 78 79
1990 58 79 80 26 80 81
1991 51 77 78 28 79 79
1992 58 78 79 30 79 79
1993 63 78 78 35 79 79

1994 62 77 78 30 79 79
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1.0 INTRODUCTION
1.1 PURPOSE

Florida Power Corporation (FPC) is an investor-owned company serving the
electrical needs in 32 counties located in the west-central portion of

the Florida peninsula and the eastern half of the Florida panhandle. To
meet the electrical demands in their service area, FPC has 12 generating
facilities; 11 of these facilities burn heavy and light oil and natural

gas,

During the last 10 years, substantial increases have occurred in the
price of fuel oil, with commensurate increases in electricity costs. In
response, FPC has changed from burning oil to coal in several generating
facilities: Crystal River Units 1 and 2 and Paul L. Bartow Unit 1.

FPC, in keeping with efforts to reduce oil consumption, is proposing to

install equipment that will allow Bartow Units 2 and 3 to burmn coal.

The burning of coal can have_poténtial ambient air quality impacts that
are different from those of oil. To evaluate these impacts, FPC con-
tracted ESE to perform state—of-the-art atmospheric dispersion modeling.
The purpose of this report is to determine the ambient air quality
impacts of burning coal in Bartow Units 2 and 3 and compare the results
to promulgated Ambient Air Quality Standards (AAQS) and Prevention of

Significant Deterioration (PSD) increments.

1.2 PROJECT DESCRIPTION

The FPC Bartow plant, located in Pinellas County (see Figure 1-1),
consists of three fossil steam units with a net winter capability of

437 megawatts (MW); Unit 1 with a capacity of 109 MW, Unit 2 with a
capacity of 119 MW, and Unit 3 with a capacity of 209 MW. Currently,
Unit 1 burns a mixture of coal and oil. Units 2 and 3 have burned heavy
0il and natural gas since their in service dates of August 1961 and July
1963, respectively. A total of four gas turbine peaking units, with a

net winter capability of 204 MW, is also located at the Bartow plant.

The steam generators for Units 2 and 3 were designed for coal burning
capability. To burn coal in these units, FPC must install coal handling

[
1-1
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and storage facilities, coal burning equipment (burners), air pollution’

control equipment, and ash handling and storage facilities.

The coal handling system will consist of receiving facilities, stackout

and reclaim facilities, and crushing and silo facilities.

The receiving facilities will consist of the-necessary unloading
equipment, conveyor, and associated equipment to unload oceangoing
barges or ships and convey the coal to the onsite storage area (see
Figure 1-2). The system includes a clamshell bucket unloader and
conveyor, which will transport coal from the clamshell unloader hopper
to the chutework connecting the receiving and stackout and reclaim

facilities.

The stackout and reclaim facilities will consist of the necessary
conveyors and equipment to place coal into storage and reclaim. The
conveyors (2 through 6) will transport and elevate. coal from Tfansfer
Point 1 to the radial stacker and from the reclaim hoppers to the coal
crusher building. A radial stacker will receive coal from the clamshell
unloader hopper through Transfer Point 2 via Conveyor 3 and place the
coal into the active storage piles. The rail stacker will be a rail-
mounted mast with the capability of rotating 240 degrees. The boom
rotation motion will form the pile, while the telescopic chute will be
positioned just above the top of the pile to minimize fugitive dust.
Coal will be reclaimed from active storage via reclaim hoppers under-
neath the storage piles and will be conveyed (Conveyors 4 and 5) to
magnetic separators for iron reﬁoval. The coal will then be conveyed

(Conveyor 6) to the crusher building.

The crushing and silo facilities will consist of the necessary crushers,
conveyors, and équipment to deliver the prbperly-sized coal at the
required feed rate to the plant silos. The crushers will be the ring-
type granulator crushers and will have dust-tight frames. Coal will be
conveyed from the magnetic separators to the crushers. From the

crusher, the coal will then be conveyed to the coal silos either at

1-2
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Unit 2 or Unit 3. Unit 2 will have three silos, and Unit 3 will have
five silos. These silos will provide each unit with a minimum of

8 hours coal supply at maximum load.

A coal sampling and weighing system will be installed to sample and

weigh "as received" and "as fired" coal. A sample cutting system is
proposed to provide an unbiased_renresentative sample of coal. The "as
fired" sample collector will be arranged to index once every 3 hours, at
a minimum. The collector will be an automatic rotary collector with

eight station arrangements,

The existing oil burners, along with wind box assemblies, will be
replaced on both Units 2 and 3. To fire coal, a combination of coal
nozzles, o0il burners (for flame stabilization), and air registers will
be installed. The steam generators for both Units 2 and 3 were
manufactured and constructed by Combustion Engineering and are
tangentially fired. Unit 2 will have 12 coal nozzles installed, three
for each corner of the furnace. A total of 20 coal nozzles will be
installed in Unit 3,'five for each corner of the fufnace. The number
of oil burners has not been determined. Burner and air register

arrangements have not been designed.

Nitrogen oxides (NOy) emission control will be incorporated into the
design for both Units 2 and 3 as part of their conversion to coal. The
design will allow a provision for.overfire air, which is considered
state—of-the-art for tangentially fired furnaces. The estimated
emission rates for these units, 0.52 pound of NOy per million British
thermal units (1b NOx/106 Btu) for Unit 2 and 0.49 1b NOx/IO6 Btu for
Unit 3, are below the promulgated New Source Performance Standards for
new steam electric power plants of 0.6 1b NOx/IO6 Btu (40CFR

Part 60 Appendix Da). In this analysis, an NOy emission limit of

0.6 1b/10% Btu was assumed for the proposed coal-fired Units 2 and 3.

/

Sulfur dioxide (S07) emissions will be limited through the sulfur

content in the coal. The average sulfur content, as burned, will not

1-3
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exceed 1.58 percent for a heat value of 11,500 British thermal units per

pound (Btu/1b).

Particulate emissions will be controlled through the installation of
glectrostatic precipitators. Tables 1-1 and 1-2 present particulate
removal design conditions for Units 2 and 3, respectively. Emission
limits of 0.1 1b particulate matter (PM)/10® Btu were assumed for

this analysis.

The fly ash handling will be accomplished by pneumatically conveying the
fly ash collected in the precipitator hoppers to the fly ash storage
silo. Fly ash will then either be loaded in trucks for removal from the
site to purchasgrs or placed in a teﬁporary onsite storage area for

future sale.

TheAfly ash storage silo will have sufficient volume to accommodate

92 hours of fly ash production of both units at maximum load while
firing the design coal. The silo will be equipped with two telescopic
discharge chutes and one rotary unloader. A windbreak enclosure will be
installed to prevent the releése of fugitive dust from the ash silo

unloading area.

A bag filter will be installed on the silo to relieve the silo of the
air displaced by incoming ash. The filter will remove fly ash carryover

from the air stream exiting the fly ash silo.

A temporary fly ash storage area will be installed to accommodate fly
ash generated over a 60-day period while operating at 80-percent load.
This area is to be used in the event of a disruption of the offsite fly

ash transportation system.
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Table 1-1. FPC Bartow Unit 2 Particulate Removal System Design
Conditions
Parameter Value

Flue Gas Flow at System Inlet (Total), acfm

Temperature——Normal, °F
Temperature——Maximum, °F

Maximum Particulate at Outlet,
1b/10% Btu heat input

Opacity at Chimney Outlet, percent

Approximate Total kVA Rating
of Transformer-Rectifiers

Maximum Gas Velocity through Precipitator
at Design Flow Conditions, fps

Minimum Specific Collecting Area,
square feet per 1,000 acfm
(based on design flow conditions)

Maximum Pressure Drop, inches H;0

Design Pressure, inches H70 at 300°F

Maximum Height of Collecting Surfaces, feet

Approximate Aspect Ratio
(effective length/effective helght)

Minimum Number of Transformer-~Rectifier Sets

464,000 estimated
320

750 for 30 minutes
0.10

20
640

4.0

500

To be supplied
precipitator
manufacturer

+26

50
1.5

10

Abbreviations:
acfm = actual cubic feet per minute.
kVA = kilovolt—amperes.
fps feet per second.

Source: FPC, 1982,

1-5
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Table 1-2, FPC Bartow Unit 3 Particulate Removal System Design

Conditions
Parameter Value
Flue Gas Flow at System Inlet (Total), acfm 765,000 estimated
Temperature-—Normal, °F ' 320
Temperature-—-Maximum, °F 750 for 30 minutes
Maximum Particulate at Outiet, 0.10
1b/10% Btu heat input
Opacity at Chimney Qutlet, percent 20
Approximate Total kVA Rating 1,100

of Transformer-Rectifiers

Maximum Gas Velocity through Precipitator 4.0
at Design Flow Conditions, fps

Minimum Specific Collecting Area, 500
square feet per 1,000 acfm
(based on design flow conditions)

Maximum Pressure Drop, inches H90 To be supplied by
precipitator
manufacturer

Design Pressure, inches H90 at 300°F +26

Maximum Height of Collecting Surfaces, feet 50

Approximate Aspect Ratio 1.5

(effective length/effective height)

Minimum Number of Transformer-Rectifier Sets 15

Source: FPC, 1982,
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2.0 METHODS

2.1 DISPERSION MODELS

The models selected for use in this analysis are the U.S. Environmental
Protection Agency (EPA) Industrial Source Complex Shert~Term (ISGST) apd
Long-Term (ISCLT) computer codes (EPA, 1979). The ISC model e¢odes,
which are approved by EPA and by the Florida Department of Environmental
Regulation (DER) are multivariant Gaussian dispersion models used to
simulate effluent diffusion at downwind distances from sources Or groups
of sources. ISCST uses an hour—bj-hour computational scheme to estimate
maximum 3-hour and 24-hour concentrations. ISCLT uses statistical wind’
summaries to calculate seasonal or annual ground-level‘ggncentratigné,
The models have a number of options to allow the user to select
parameters such as: area, volume, or point sources, coordinate system
(polar or cartesian), deposition or concentration, wake effects, stack
tip downwash, source separation, terrain effects, and exponential

decay.

For this analysis, ISCST was used to assess the particulate matter and

809 impacts for the 3-hour and 24-hour averaging times and to

"estimate 24-hour particulate matter impacts at the plant property line

from fugitive emissions., ISCLT was employed to compare annual emigsioams
with long—term (annual) ambient air quality standards for particulate

matter, SO9, and nitrogen dioxide (NOj).

Throughout this report, the term "maximum concentration' is used to
denote highest, second-highest impacts for short-term averaging times.

In comparing predicted concentrations with AAQS and PSD increments (see

‘Table 2-1) for such averaging times, EPA and DER recommend using the

second-highest predicted impact at each receptor point modeled (EPA,

1978). The highest .of these second-highest concentrations over all
receptor points is then compared to the standards. This procedure is

consistent with the definition .of standards and increments, which can :be

:exceeded once per year at each Jlocation.
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2.2 METEOROLOGICAL DATA

‘Meteorological data used in the modeling effort were obtained from two

sources. Surface data (containing hourly recorded values of wind speed,
wind direction, temperature, and cloud cover and ceiling) were obtained
from the National Weather Service (NWS) office at the Tampa
International Airport. These data were developed to provide a 5-year
data base (1970-1974) commensurate with the EPA requirements of a 5-year
meteorological data base when offsite meteorological data are used.
Upper air data for the same period were obtained from the NWS station
located in Ruskin, Florida. ‘These data were used to prodﬁce the mixing
heights for the short-term modeling portion of the study. Mixing height
data for the long-term model (ISCLT) were developed in accordance with
guidance in the ISC user's manual using techniques suggested by

Holzworth (1972).

2.3 EMISSIONS AND STACK. PARAMETERS

The estimated future emissions and stack parameters for Bartow Units 1,
2, and 3 are presented in Table 2-2. These estimates reflect Unit 1
burning a coal-oil mixture and Units 2 and 3 burning coal. Emissions

and stack parameters are presented in this table as a function of load.

" Maximum estimated air quality impacts were estimated using these data.

To compare the proposed changes from oil to coal to the PSD increﬁents,
the evaluation requires comparison of predicted future air quality
levels with "baseline" air quality concentrations. Baseline concentra-
tions are those due to sources in existence on the baseline date
(December 1977) at their baseline emission levels and stack parameters.
For the Bartow plant, baseline emissions and stack parameters were
determined by DER (George, 1982) to be:

1. The maximum monthly sulfur content of oil in 1977 (to be used
in determining the short-term averaging time SOj
concentrations);

2. The maximum particulate emission rate measured in 1977 [to be
used in determining the short-term averaging time total

suspended particulates (TSP) baseline concentration]; and

2-2



DEP11.11/FPC/BAR/
11/16

2.3

/82

3. The average S0j, particulate, and NO, emissions for the years
1976, 1977, 1978, and 1979 (to be used in determihing the

annual average baseline concentrations).

Table 2-3 presents the baseline emission and stack parameters for Bartow
Units 1, 2, and 3. Thse data are based on burning a 2.75 1b 802/106 Btu
equivalent sulfur oil and a particulate emission rate of 0.1 1b/106® Btu.

The table presents the data as a function of load.

As. can be observed from a comparison of Tables 2-2 and 2-3, an increase
in maximum short-term S09 and particulate emissions is not expected from

either Unit 1, 2, or 3.

The annual baseline and future emissions for Bartow Units 1, 2, and 3
are presented in Table 2-4. The future emissions are based on the
"worst—case'" assumption that all units would operate at 100-percent load
for an entire year. This assumption is considered coﬂservative, since
the average capacity factors for Units 2 and 3 from 1975 through 1981

were 62 percent and 66 percent, respectively.

Annual baseline and future particulate matter and SO) emissions for
other sources were determined from the DER Air Permit Inventory System
(APIS) Report. The criteria for including sources in the analysis were:
(1) greater than 100 tons/year and located within 20 kilometers (km),
and (2) greater than 200 tons/year and located gréater than 20 km but
less than 50 km. Listings of the annual baseline and future particulate
matter and SO7 emissions considered in the modeling are presented in

Appendix A.

Particulate emissions from coal and fly ash handling and storage are
presented in Tables 2-5 and 2-6. Table 2-5 presents emissions from
controlléd sources, i.e., air that is collected at various transfer'and
processing points and ﬁassed through a bag filter. Fugitive emissions

sources are presented in Table 2-6.

2-3
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2.4 MODEL SCENARIOS
To compare the air quality effects of the proposed Bartow Units 2 and 3
coal conversion to AAQS and PSD increments, eight different modeling

scenarios, listed in Table 2-7, were performed.

The proposed maximum SO, and particulate emissions for Units 2 and 3
burning coal is the same as that for oil (refer to Table 2-1). As a
result, the maximum predicted TSP and SO short-term (3- and |
24-hour, as appropriate) concentrations are not expected to be any
greater for coal firing than oil firing. In addition, since the greater
flow rate for coal firing will increase plume rise and decrease ground-
level concentrations, predicted maximum short-term concentrations for

coal burning should be lower than that predicted for oil burning. To

evaluate this hypothesis, the ISCST model was run to determine ground-

level centerline concentrations for six stability classes and up to six
wind speeds. A listing of these meteorological conditions is given in
Section 3.1. If the results from this analysis demonstrated, for all
stabilities, downwind distance, and wind speeds, that there was a
predicted decrease in ground-level concentrations by converting.Units 2
and 3 from coal to oil, then all short—term impacts using 5 years of

meteorological data would be decreased by burning coal.

Also evaluated in the screening analysis was the influence of load on
maximum concentrations. Loads of 50 percent, 75 percent, and
100 percent were executed with the ISCST using the screening

meteorology.

Comparison with short-term TSP and SO PSD increments was made by
subtracting the predicted impacts of Scenario 2 from 3, on a receptor-
by-receptor basis. These scenarios were also used to show spatial
resolution of maximum short-term impacts. An applicable background
concentration was added to the maximum predicted TSP and SO9 short-

term concentrations for making comparisons to AAQS.
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A comparison with annual TSP and SO; PSD increments was made by
subtracting the predicted impacts of Scenario 5 from that predicted in
Scenario 4. Predicted maximum annual impacts were compared to AAQS after

the addition of a suitable background value.

Baseline and predicted impacts for NO, were evaluated from the

results of Scenaries 6 and 7. A suitable background was added to the

model results.

Impacts from coal and fly ash handling were determined from results of
Scenario 8. Since the maximum impact for this source category is

extremely close to the source of emissions (i.e., within a few hundred
meters), then the TSP impacts from these sources will not be coincident
with that of the coal units. The maximum predicted concentrations were
compared directly to the PSD increments and to AAQS after the - -addition

of a suitable background.

Special receptors were included in both the ISCST and ISCLT model runs
to evaluate the air quality impacts to the Hillsborough Cohnty TSP
nonattalnment area, the ?inellaé County S0, nonattainment area, and
the PSD Class I (Chassahowitzka National Wildlife) area. The locations

of these areas relative to the Bartow plant are shown in Figure 1-1.

2.5 BACKGROUND AIR QUALITY

To accurately estimate total air quality concentrations, a background
concentration must be added to the‘modeling results. Background is
considered to be the air quality concentration not contributed by the

sources under evaluation.

For the annual averaging time, background TSP, SO,, and NO, levels
were obtained by using the highest mean concentration observed in

1981 for monitors located close to the FPC Bartow plant. This value
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was added to all annual average model results to obtain maximum air

quality level predictionms.

A statistical approach was used to determine appropriate short-term
(24-hour and 3-hour) background concentrations. Using the maximum
measured values at the monitoring stations is not justified for two
reasons. First, it is highly unlikely that worst-case meteorological
conditions for point source emissions will occur in conjunction with a
worst-case background level. Second, the iﬁpact of the Bartow piant
with S0, emissions of 2.75 1b/10% Btu is included in the observed

data from which a background is selected. A statistically more valid
method for determining 24-hour background concentrations is to choose a
level that is exceeded 5 percent of the time, or the 95th-percentile
concentration. A level that is exceeded 1 percent of the time, or the
99th~-percentile concentration, is used for the 3~hour averaging time. A
similar approach has been used in previous modeling studies in Florida
(ESE, 1979). The probability that these background levels and worst-
case point source model predictions will occur simultaneously is less

than 1 day in 5 years.

Analysis of many years of ambient data has shown that such data tend to
be lognormally distributed. If the lognormal distribution is assumed,
the method of Larsen (1971) can be used to estimate the 95th- and
99th-percentile concentration from the annual average concentration.

The conversion equation is:

C = MgSgZ

where: 'C = 95th- or 99th-percentile concentration,
Mg = Geometric mean,
Sg = Geometric standard deviation,
z = Number of standard deviations from mean
for 95th or 99th percentile (z = 1.64 for the 24-~hour
averaging time, and z = 2.33 for the 3-hour averaging

time).

2-6




ay R e & e e

DEP11.11/BAR/VTB2-1.1

11/12/82

Table 2-1. Federal and State of Florida AAJS and Allowable PSD Increments (ug/md)

Federal State PSD Increment
Primary Secondary of Class

Pollutant Averaging Time Standard  Standard  Florida I 1II 1III
Suspended Particulate Anmual Geametric Mean 75 60 60 5 19 37
Matter 24~Hour Maximmt* 260 150 150 10 37 75
Sul fur Dicxide Annual Arithmetic Mean 80 N/A 60 2 20 40
24~-Hour Max imunt® 365 N/A 260 5 9] 182
3-Hour Maximumt* N/A 1,300 1,300 25 512 700
Nitrogen Diaxide Annual Arithmetic Mean 100 100 100 - = -

* Maximm concentration not to be exceeded more than once per year.

Sources:

40 CFR, Parts 50 and 52.
¢h 17-2, Florida Administrative Code.

2-7
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Table 2-2. Stack and Operating Data for Short-Term Averaging Periods for the Proposed Coal
Conversion
Unit 1 Unit 2 Unit 3
Stack Data
Stack height (feet) 300 300 300
Stack diameter (feet) 9 9 11
Operating Data
Load (percent) 100 75 50 100 75 50 100 75 50
Temperature (°F) 31 31 31 301 301 301 29 2% 2%
Velocity (fps) 119 89.4  59.6 122 91.2 60.8 134 101 67.1
Emission Data
S0o* (1b/hr) 3,355 2,516 1,678 3,277 2,458 1,639 5,451 4,088 2,726
Mt (1b/hr) 122 91.5 61 120 0 60 199 149 9.5
* 2,75 1b SOy per 106 Btu.
t 0.1 1b PM per 10° Btu.
Source: =SE, 1982,
2-8
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Table 2-3. Stack and Operating Data for Short-Term Averaging Periods for Baseline Corditions

Unit 1 Unit 2 Unit 3

Stack Data

Stack height (feet) 300 300 300

Stack diameter (feet) 9 9 11
Operating Data _

Load (percent) 100 75 50 100 75 50 100 75 50

Temperature (°F) 310 275 250 300 275 250 300 275 250

Velocity ( fps) 7] 69 46 7] 69 46 110 & 55
Emission Data

S0y* (1b/tr) 3,355 2,516 1,678 3,277 2,458 1,639 5,571 4,178 2,786

Mt (1b/tr) 122 91.5 61 120 0 6 203 152 102
* 2,75 1b SOy per 10° Btu.
t 0.1 1b PM per 10° Btu.
Source: Z=SE, 1982.

2-9
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Table 2-4. Emission Data for Annual Averaging Periods. for Baseline
Conditions and Proposed Coal Conversion

Emissions (tons per year)

Unit 1 Unit 2 Unit 3
Baseline Conditions
S0y * 7,899 4,467 13,480
PM* 249 135 405
NO, t ' 791 —14163 - —25921
1SS 21748
Proposed Coal Conversion \o““a 05\ -
50, DI*19,600 14,353 23,876 270 e
TS
PM 354 524 871 ' .
NO, 3,206 3,145 5,230 o'“’%ﬁuw

* Average emission rate calculated from fuel burned from 1976

to 1979.

t Average emission rate calculated from fuel burned from 1978 to 1979.

Source: ESE, 1982.

2-190
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Table 2-5. Coal and Fly Ash Handling Emission Points, FPC Bartow Units 2 and 3 Coal Conversion

Estimated

Process Rate Controlled Emissions* | Stack Parameterst
Maximum Annual Maximum Annual Height Flow Rate
Source Name (tons/hr) (1,000 tons/yr) (1b/hr) (Ib/day) (tons/yr) (ft) (scfm)
Clamshell Unloader 1,500 714 8.57 97.2 3.6 46 50,000
Transfer Point 1 1,500 714 1.11 12.7 0.5 46 6,500
Transfer Point 2 1,500 1,428 2.05 49 .4 1.7 64 12,000
Reclaim Structure 500 714 0.69 4.56 1.0 54 4,000
Q' Crusher Building 500 714 1.71 11.5 2.5 109 10,000
& Transfer Point 3 500 7114 2.91 19.4 4.2 144 17,000
Transfer Point 4 500 296 2.91 7.44 1.7 134 17,000
Transfer Point 5 . 500 418 4,29 17.8 3.6 148 25,000
3 Coal Silos--Unit 2 500 296 2.06 5.28 1.2 110 12,000
3 Coal Silos--Unit 3 500 250.8 2.06 5.28 1.0 155 12,000
2 Coal Silos—-Unit 3 500 167.2 1.37 2.28 0.5 155 8,000
2 Fly Ash Vacuum , |
Pumps ' 40 63 0.86 26.2 2. 46 5,000

Fly Ash Silo Vent 150 63 3.43 27.6 1.4 46 20,000

* Based on controlled emission rate of 0.02 grain/scf.
t Ambient temperature assumed for each source.

Source: ESE, 1982.
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Table 2-6. Coal and Fly Ash Fugitive Emissions, FPC Bartow Units 2 and 3 Coal Conversion

Controlled

Process Rate Fmission Rates
Maxximum Annmual Maximum Anmual

Emission Factor*

Source Name (tons/hr) (1,000 tons/yr) (1b/hr) (lb/day) (tons/yr) (kg/torme)
=S
Radial Stackert 1,500 714 0.102 115 0.024"° 00009 S UH
R 5 2.23
2 X
(0.5M)_s36-¢, ¢
Active Pile 0.025_ S D F d
Wind Erosion S 1.5 235 15 90
Low Sulfur 57 500 1.2 S5 5.2
High Sulfur 2% 214 1.2 sue 5.3+
Fly Ash Silo _
Unloading** 150 62.9 2.25 18.0 0.472 0.15
Conveyors
Reserve Pile Emission controls will
Wird Erosion Various keep emissions to a
Formation minimum
Traffic

* Assumptions: Silt Content (S) = 5 percent.

Mean Wind Speed (U) = 4.4 m/sec.

Height of Release (H) = 3.1 m.

Moisture Content (M) = 7 percent.

Volune of Material Transferred (Y) = 4.6 md.
Nurber of Days that Material is Stored (d) = 8.4 (low sulfur); 19.8 (high sulfur).
Percent of Time that Wind Speed is Greater than 12 mph (F) = 18.8.

Mumber of Dry Days (D) = 258.
t Emission control efficiency of 75 percent.

** Emission Control Efficiency of 95 percent.

Source: ESE, 1982.
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Table 2-7. Modeling Scenarios for FPC Bartow Units 2 and 3 Coal Conversion
Modeling Scenario  Model Receptor Grid Meteorology Pollutant(s) Source(s)
1. Screening— ISCST 0.4~5 km @ 0.2-km spacing 6 hourly stability TSP* and SO Bartow Units 1, 2, and 3
Maximm 1 Hour 5-10 km @ 0.5—km spacing classes ard up to ' ‘ 1) 0il at 2. 75 1b S%/IO6 Btu-
1040 km @ 5-km spacing 6 wind speeds 2) Coal at 2.75 1b S0p/106 Btu
: (or coal/oil mixture)
2. Baseline ISCST 1-5 km @ 1-km spacing 5~year Tampa, TSP* and SOy Bartow Units 1, 2, and 3 at
Short Term 5 at TSP Nonattaimment Area Hourly (1970-1974) 2.75 1b 50/100 Btu on oil
-3 at S02 Nonattainment Area
2 at Class I Area
3. Projected ISCST 1-5 km @ 1 spacing S5~year Tampa, TSP* and SO) Bartow Unit 1 on coal/oil
Short Term "5 at TSP Nonattainment Area Hourly (1970-1974) mixture; Bartow Upits 2 and 3

3 at SO Nonattainment Area
2 at Class I Area

at 2.75 1b S07/10° Btu
and 1.2 1b S05/100 Btu

4, Annual Baseline ISCLT 1-7.5 km @ 1 km spacingt 5~year Tampa, TSP and SO9 Bartow Units 1, 2, and 3 at
- 3 at SO; Nonattairmment Area Average (Star average for 1976-1977; other
T 2 at Class I Area 1970-1974) sources at 1977 actuals
(98]
5. Annual Projected ISCLT 1-7.5 km @ 1 km spacingt S5~year Tampa, TSP and SO7 Bartow Unit 1 on coal/oil
3 at SO; Nonattainment Area Average (Star mixture; Units 2 and 3 at
2 at Class I Area 1970-1974) 2.75 1b 502/10 Btu;.
new sources and baseline sources
reflect changes, if any, fram
1977 baseline
6. Annual Baseline ISCLT 1-7.5 km @ 1 km spacing 5~year Tampa, NOo Bartow Units 1, 2, and 3
Average (Star (1978-1979)
1970-1974)
7. Annual Projected ISCLT 1-7.5 km @ 1 km spacing 5~year Tampa, NOo Bartow Units 1, 2, and 3 at
Average (Star 0.6 1b NO/10° Btu
1970-1974) -
8. Coal ard Fly ISCST 34 receptors on FPC's 5~year Tampa, TSP Controlled and fugitive
Ash Handling non-water property Hourly (1970-1974) emission sources
(Fugitive
Emi ssions)

* Determined  through ratio.

1 Receptors include TSP nonattaimment area.

Source: ESE, 1982.
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3.0 RESULTS

3.1 BACKGROUND AIR QUALITY

Ambient air quality for TSP and SO, is measured at a monitoring site
located 2.2 km west of the FPC Bartow plant (see Figure 1-1). 1In 1981
the highest and second-highest 24-hour SO7 concentrations were 152

and 139 micrograms per cubic meter (ug/m3), respectively. The
highest and second-highest observed 3-hour SO, concentrations for

the same period were 476 and 380 ug/m3, respectively. Total sus-

pended particulate matter concentrations were measured in 1981 by two

‘co-located monitors at this site. The highest and second-highest

observed TSP concentrations, for both monitors, were 92 and 79 ug/m3,
regspectively. Data from this monitoring site were used to develop

background concentrations for TSP and SOjp.

NO,2 is measured in Pinellas County at a site located 16 km southwest
of the Bartow plant. The NO2 background concentration was

determined to be the 1981 annual average for this site.

Table 3-1 presents the background concentrations developed for TSP,
S0, and NO2. These concentrations were added to the predicted
impacts with Bartow units firing coal; the total was used for comparison

with AAQS.

3.2 SCREENING ANALYSIS

The results of the screening analysis are presented in Tables 3-2 and
3-3. As shown in Table 3-2, for all stabilities and wind speeds
evaluated, maximum predicted centerline ground-level SO, concen-
trations with the Bartow plant burning coal were reduced from the
predicted_concentratidns while burning oil. Reductions in SOj
concentrations from 46 percent to 4.5 percent were calculated. The

calculated SO, reductions in ground-level concentrations would also

be the same for TSP.
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The maximum predicted centerline SO concentrations from Bartow
Units 2 and 3 burning coal as a function of load is shown in Table 3-3.
With the exception of the most unstable meteorological conditions, all

maximum SO, concentrations were highest at 100-percent load.

The screening analysis has shown that: (1) a refined short-term impact
analysis using a 5-year meteorological data base is not necessary since
all TSP and SO; concentrations are predicted to be lower for coal
firing than oil firing, and (2) a 100-percent load condition will

produce maximum ground-level concentrations.

3.3 MODELING RESULTS

3.3.1 SO Concentrations

Class II Impacts--A summary of the maximum 3- and 24-hour average

809 concentrations that were predicted over é 5-year period due to

the emissions from the Bartow plant for baseline conditions and proposed
coal conversion is presented in Table 3-4. The predicted concentrations
assume that Units 1, 2, and 3 operate at maximum capacify (i.e.,
100-percent load) for both the baseline conditions and for the proposed

coal conversion.

For the proposed coal conversion, S0 emission limits from Units 2

and 3 of 2.75 and 1.2 1b/10% Btu were considered in the modeling.
Background concentrations for the 3- and 24-hour averaging periods were
estimated as 121 and 62 ug/m3, respectively. The background
concentrations were added to the predicted plant impacts to provide an
estimate of the total air quality impacts. From the results presented
in Section 3.2, the impacts from proposed coal-fired units generally
will be lower than those for the oil-fired units for all meteorological
conditions and downwind distances. As shown in Table 3-4, the maximum
concentrations over the S5~year period for both the 3- and 24-hour
averaging periods are lower when Units 2 and 3 are converted from oil-

to coal-fired units. The spatial distributions of the maximum 3- and

3-2
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24-hour average concentrations due to proposed coal conversion assuming
maximum emissions (i.e., 2.75 1b/10% Btu) are presented in Figures 3-1
and 3-2, respectively. 1In addition, the spatial distributions of the
difference between the maximum 3- and 24-hour average concentrations of
baseline conditions and proposed coal conversion assuming maximum
emissions for Units 2 and 3 are displayed in Figures 3-3 and 3-4,

respectively.

For the 3-hour averaging period, the maximum predicted concentrations
for the proposed cbal conversion, assuming emission limits of 2.75 and
1.2 1b/106 Btu, are 607 and 428 ug/m3, respectively. These concentra-
tions are well below the national and Florida AAQS of 1,300 ug/m3.
Similar to the screening modeling results, the difference in predicted
concentrations between the baseline conditions and proposed coal
conversion over the 5-year éeriod.shows a net decrease for both emission
limits. As shown in Figure 3-3, the net decrease in concentrations
between baseline conditions and pfoposed coal conversion, assuming
maximum emissions, occurs at all downwind distances. Because these
concentrations due to the proposed coal conversion are lower than the
baseline concentrations, none of the 3-hour PSD increment would be

consumed.

The maximum predicted 24-hour average concentrations for the proposed
coal conversion, assuming emission limits of 2.75 and 1.2 1b/106 Btu,
are 173 and 131 ug/m3, respectively. These concentrations are well
below the Florida AAQS of 260 ug/m3. Again, the impacts for the
proposed coal conversion are predicted to be lower than those for the
oil-fired units over the 5 years of meteorological data are at all
downwind distances (see Figure 3-4). As a result, none of the 24-hour

PSD allowable increment would be consumed.
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A summary of the annual average concentrations due to baseline emissions
and the proposed coal conversion at the Bartow §1ant is presented in
Table 3-5. Thé predicted concentrations for baseline conditions include
the impacts from sources that were estimated to be operating as of the
baseline date (i.e., 1977). The predicted concentrations for the
proposed coal conversion (i.e., prdjected case) include changes in
emissions from existing sources that have occurred since the baseline
date and emissions from new sources. A more detailed description of the
methods used in developing these emission inventories is presented in

Section 2.0.

The predicted source concentrations were then added to a background
concentration of 25 ug/m3 to produce a total air quality impact.

These total impacts are conservative because the background concentra-
tion has been estimated»from monitoring data, which would have included

impacts from the sources that were modeled. 'As seen in Table 3-5, the

" total impacts for the projected case are lower than baseline conditions,

indicating that there have been significant emission reductions from the
sources considered in the modeling since the baseline date. Because of
these emission reductions, total airbquality impacts have been reduced,
resulting in an'expansion of the available PSD increments. All of the
total predicted air quality impacts are less than the national and
Florida AAQS of 80 ug/m3. The impacﬁs from Units 1, 2, and 3 alone

show that the increase in annual average concentrations due to the coal
conversion is about 1.6 ug/m3 with Units 2 and 3 operating at

2.75 1b/10% Btu.

Class I and Nonattainment Area——A summary of the predicted 3-hour,

24-hour, and annual average concentrations for the baseline emissions
and proposed coal conversion in the Class I and SO, nonattainment

areas is presented in Table 3-6. For the short-term averaging periods,
only the impacts due to the emissions from the Bartow plant are
presented. Baseline and projected concentrations for the annual average

include impacts from other major sources but not a background concen-

tration. These results show that a net decrease occurs in predicted
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concentrations in the Class I and nonattainment areas over the 5-year

period when Units 2 and 3 are converted to coal-fired units.

For the annual averaging period, the total air quality impacts in the
Class I area due to the projected emissions from all sources shows a net
decrease in concentrations from impacts associated with the baseline
conditions. Predicted annual average concentrations in the nonattain-—
ment area show an increase in concentrations from the baseline
condition. The increase in impacts due to the proposed coal conversion
at the Bartow plant is not significant (i.e., less than 1 ug/m3),

even assuming an emission limit of 2.75 1b/106 Btu atIIOO—percent

load.

3.3.2 TSP Concentrations

Class II Impacts--A summary of the maximum 24-hour average TSP concen-

trations due to the emissions from the Bartow plant for baseline
conditions and proposed coal conversion is presented in Table 3-7. The
predicted concentrations assume that Units 1, 2, and 3 operate at
maximum capacity (i.e., 100-percent load) for both baseline conditions
(i.e., oil-fired) and for the proposed coal conversion. The background
concentration for the 24-hour averaging period was estimated to be

92 ug/m3. The background concentration was added to the predicted

plant impacts to provide an estimate of the total air quality impacts.
From the results presented in Section 3.1, the impacts from the proposed
coal-fired units generally will be lower than those for the oil-fired

units for all downwind distances and meteorological conditions.

As shown in Table 3-7, the maximum 24-hour concentration over the 5-year
period is lower when Units 2 and 3 are converted from oil- to coal-fired
units. The maximum concentration of 96.0 ug/m3 due to the proposed

coal conversion is less than the national and Florida AAQS of 150 ug/m3.
Similar to the screening model results, the difference in predicted
concentrations between the baseline emissions and proposed coal

conversion over the 5-year period shows a net decrease. Because these

3-5
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concentrations due to the proposed coal conversion are lower than the

baseline concentrations, none of the PSD increment would be consumed.

A summary of the annual average concentrations due to the baseline
emissions and the proposed coal conversion at the Bartow plant is
presented in Table 3-8. The predicted concentrations for baseline
conditions include the impacts from sources that were estimated to be
operating as of the baseline in 1977. The predicted concentrations for
the proposed coal conversion (i.e., projected case) include changes in
emissions from existing sources that have occurred since.the baseline
date and emissions from new sources. A more detailed description of the
methods used in developing these emission inventories is presented in
Section 2.0. The predicted source concentrations were added to a back-
ground concentration of 46 ug/m3. These total impacts are conservative
because the background concentration has been estimated from monitoring
data, which would have included impacts from the sources that were
modeled. It should be noted that the arithmetic averages calculated for
the plant impacts were adjusted to geometric means Based on the
statistics from the monitoring data. As seen in Table 3-7, the total
impacts for the projected case are lower than the baseline conditions,
indicating that there has been a reduction in emissions from the sources
considered in the modeling since the baseline date. Because of these
emission reductions, total air quality impacts have been reduced,
resulting in an expansion of the available PSD increment. All of the
total air quality predicted impacts are less than the national and
Florida AAQS of 60 ug/mS. The increase in annual average concentra-
tions due to the proposed coal conversion at Units 2 and 3 is less than

1.0 ug/m3 and, therefore, is not significant.

Class I and Nonattainment Areas——A summary of the predicted 24-hour and

annual average concentrations for the baseline emissions and proposed
coal conversion in the Class I and PM nonattainment areas is presented
in Table 3-9. For the 24-hour average, only the impacts due to the

emissions from the Bartow plant are presented. These results show that

3-6
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a net decrease occurs in predicted concentrations in the Class I and
nonattainment area over the 5-year period when Units 2 and 3 are

converted to coal-fired units.

For the annual averaging period, the total air quality impacts in the
Class I and nonattainment areas remain essentially the same for both
the baseline conditions and when Units 2 and 3 are converted to coal-
fired units. A background concentration was not added to these results.
Also, the impacts due only to the Bartow plant before and after coal

conversion are less than 1 ug/m3 and, therefore, not significant.

Impacts of Fugitive Emissions-—Maximum 24-hour and annual average

particulate matter concentrations were predicted for the emissions
emanating from the proposed coal and fly ash handling systems for

Units 2 and 3. In this analysis, concentrations were predicted using

5 years of meteorological data at 34 receptor locations that are the
closest distances to public access around the plant. Based on the
modeling results, the maximum 24-hour average concentration of 26 ug/m3
was predicted to occur about 700 m to the southeast of the plant.
Because the fugitive emissions are essentially released at ground level,
their impacts are not expected to be coincident with the maximum pre-
dicted concentrations due to the stack emissions from Units 1, 2, and 3.
Also, the maximum concentrations due to the fugitive emissions generally
will occur closest to the source of emissions and decrease with
increasing downwind distances. Therefore, the maximum concentration due
to the highest fug{tive emissions would consume less than 75 percent of
the 24-hour PSD increment of 37 ug/m3. When combined with the

ambient background concentration of 92 ug/m3, the total predicted
concentration of 118 ug/m3 is less than the national and Florida

AAQS of 150 ug/m3.

As a conservative estimate of the annual average concentrations, the
maximum short-term emissions from the fugitive sources were used in the

modeling analyses. The maximum annual average concentration over the
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5 years of data was 3.3 ug/m3, which is less than 20 percent of the
annual average PSD increment of 19 ug/m3. When combined with the
ambient background concentration of 46 ug/m3, the total predicted
concentration of 49.3 ug/m3 is less than the national and Florida

AAQS of 60 ug/m3. Again, the predicted annual average concentra-

tions are conservative because all ‘the coal and fly ash handling
activities will not be occurring for all 24-hour periods in the year, as

assumed .in the modeling analyses.

3.3.3 NOx Concentrations

A summary of the highest annual average concentrations due to the base-
line emissions and the proposed coal conversion at the Bartow plant is
presented in Table 3-10. The predicted concentrations for baseline and
projected conditions are due only to the emissions from the Bartow plant
and a background annual average concentration of 26 ug/m3. As seen

in Table 3-10, the total impacts for the projected case are slightly
higher than the baseline case. For both cases, the.total concentrations

are less than national and Florida AAQS of 100 ug/m3.
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Table 3-1. Background Concentrations for SOy, TSP, and NO,
Geometric
Number Geometric Standard Background (ug/m3)
Site of Mean Deviation  Annual
Pollutant - Number Observations (ug/m3) (ug/m3) Average 24-Hour 3-Hour
S0, 3980-023- 7446 24.5 1.89 25 62 121
GO2#*
ﬁ‘ul‘fﬂ‘”‘dﬁc M eeen '
TSP 3980-023- 52 49 ¢~ 1.39 461 92 NA
GO2*
13
NO, 3980-018- 6857 21 2.13 }6’ : NA NA
GOl1** ) :

6-¢

*10100 San Martin Road, St. Petersburg, (NAMS).
tGeometric Mean. '
*%7200 22nd Avenue, N. St. Petersburg (SLAMS).
NA = Not applicable.

Source: Florida Department of Environmental Regulation, 1982.
ESE, 1982.
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Table 3-2. Comparison of Maximum Hourly Centerline Concentrations Due to the Existing Oil-Fired and
- Proposed Coal-Fired Units*

Hourly Concentrations

Meteorological Conditions (ug/d) Downwind  Percent Reduction in Concentration
Stability Wind Existing Proposed  Distance fram Existing Oil-Fired to
Class Stability Speed (m/s) Units Units (lam) Proposed Coal-Fired Units
1 Very 1.0 1,652 890 1.4 46
Unstable 3.0 1,265 1,055 0.8 17
2 Unstable 1.0 535 510 5.5 4.5
, 540 503 5.0 6.8
3.0° 672 564 2,2 16
§ 691 560 2.0 19
5.0 736 629 1.6 15
750 610 1.4 19
3 Slightly 1.0 291 278 15.0 4.5
Unstable 325 272 10.0 16
3.0 530 434 4.0 18
- 538 424 3.6 21
5.0 5% 498 2.8 16
600 492 2.6 18
7.0 593 - 513 2.4 13
604 511 2.2 15
10.0 566 501 2.0 12
: 575 497 1.8 14
4 Neutral 1.0 68 40 40.0 ' 41
3.0 202 155 15.0 23
5.0 255 208 9.5 19
258 205 8.5 21
7.0 274 228 7.0 17
‘ 276 226 6.5 18
10.0 274 235 5.5 14
275 232 5.0 16
15.0 251 223 4.4 11
252 222 4.2 12
5 Slightly 1.0 355 303 30.0 15
Stable 357 298 25.0 17
3.0 225 199 20.0 12
5.0 167 151 20.0 10
171 150 15.0 12
6 Stable 1.0 91 65 40.0 29
3.0 89 73 40.0 18

* Existing case with Units 1, 2, and 3 firing oil; proposed case with Unit 1 firing coal-oil mixture,
Units 2 and 3 firing coal.

Source: ESE, 1982.
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Table 3-3. Comparison of Maximm Hourly Centerline Concentrations Due to the Proposed Coal-Fired Units 2
and 3 Operating at 100-, 75—, and 50-Percent Loads

~ Meteorological Conditions " 100-Percent Load 75-Percent Load 50—Percent Load
Stability : Wind Concentration Distance Concentration Distance Concentration Distance
Class  Stability Speed (m/s) (ug/m3) (km) (ug/m3) (km) (vg/m3) (k)

I Very 1.0 443 1.4 885 1.4 615 1.4
Unstable 3.0 709 0.8 668 0.8 556 0.8
2 Unstable 1.0 366 5.5 286 5.0 229 3.8
3.0 381 2.2 364 2.0 331 1.6
5.0 428 1.6 395 1.4 %1 1.2
3 Slightly 1.0 199 15 170 10.0 161 7.5
Unstable 3.0 291 4.2 282 3.6 262 3.0
5.0 338 3.0 317 2.6 277 2.2
7.0 352 2.4 320 2.2 268 2.0
10.0 %7 2.0 305 1.8 45 1.6
4 Neutral 1.0 23 40 3% 40 43 40
3.0 101 15 105 15 106 10
5.0 139 10 136 8.5 125 7.0
7.0 155 7.5 145 6.5 127 5.5
10.0 161 6.0 146 5.0 120 4.4
15.0 155 4.6 134 4.2 105 3.8
5 Slightly 1.0 206 30 187 25 161 20
Stable 3.0 138 20 119 20 95 15
5.0 106 20 90 15 72 15
6 Stable 1.0 41 40 46 40 50 40
3.0 49 40 46 40 41 40
Source: ESE, 1982.
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Table 3-4. Summary of Predicted Maximum 3- and 24-Hour S0, Concentrations
due to Baseline Conditions and Proposed Coal Conversion¥*
Minimum Difference
Proposed Coal Between Baseline
Conversion and Proposed Coal
Baseline 2,75 1b/ 1.2 1b/ Conversion
Averaging Conditions 109 Btu 10® Btu 2.75 1b/ 1.2 1b/
Period Plant Total Plant Total Plant Total 106 Btu 106 Btu
3-Hour
Concentration 601 722 486 607 307 428 -3.8 -31.2
(ug/m3)
Year 1971 1971 1971 1970 1974
Period (Julian 178/12 178/12 178/12 NA NA
day/hour - '
ending)
Location 90-2.0 90-2.0 90-2.0 190-5.0 140-1.0
[Direction
(°), Distance
(km) ]
24-Hour
Concentration 133 195 111 173 69 131 -1.1 -4.3
(ug/m3) .
Year 1971 1974 1974 1972 1972
Period (Julian 220 286 286 " NA NA
day) '
Location 90, 2.0 240, 3.0 240, 3.0 160, 1.0

160, 1.0

v

* Based on 100-percent load conditions using 5 years of meteorological data.
t 3-hour background estimated as 121 ug/m3; 24-hour background estimated as

62 ug/m3.
NA = Not applicable.

Source: ESE, 1982.
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Table 3-5. Annual Average S0y Concentrations Due to Baseline
Conditions and Proposed Coal Conversion
Concentration¥ Location
(ug/m3) UTM Coordinates (km)
Case Sources Sources Total East, North
Baseline All 49 74 350, 3083
Bartow
Units 1, 2, 3 7.3 NA. 345, 3083
Projected All with
Units 2 and 3
@ 2.75 1b/10% Btu  24.2 49.2 346, 3083
@ 1.2 1b/10% Btu  20.8 45.8 346, 3083

Bartow Units 1, 2,
and 3 with Units 2
and 3

@ 2.75 1b/10% Btu

@ 1.2 1b/10% Btu

8.9 NA 346, 3083

5.5 NA 346, 3083

* Background concentration is estimated as 25 ug/m3.

NA = Not

Source:

applicable.

ESE, 1982.
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Table 3-6. Predicted 3-, 24-Hour, and Annual Average SO; Concentrations
at the PSD Class I and Nonattainment Areas due to the Baseline
Conditions and Proposed Coal Conversion at the Bartow Plant*
!
Proposed Concentrations (ug/m3)t
Emission Limits =~ 3-Hour 24-Hour Annual
for Units 2 and 3 Bartow Bartow All Bartow
Area Source (1b/106 Btu) Plant Plant Sources Plant
PSD Class I Baseline 6l1.4 10.9 13.6 0.8
Proposed Coal 2.75 52.3 10.0 3.9 1.4
Conversion 1.2 32.1 6.0 3.7 1.2
Nonattainment Baseline 125 34 5.5 0.4
Proposed Coal 2.75 116 . 31 9.0 0.6
Conversion 1.2 . 69.9 18.7 8.4 0.2

* Composite maximum concentrations assuming maximum plant operation using
5 years of meteorological data.

t Highest second-highest concentration for Class I area; highest concentration
for nonattainment area.

Source: ESE, 1982.
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Table 3-7. Summary of Predicted Maximum 24-Hour TSP Concentrations
due to Baseline Conditions and Proposed Coal Conversion¥*

Proposed Minimum Difference
Baseline Coal Between Baseline

Averaging Conditions Conversion and Proposed Coal
Period Plant Totalt Plant Totalt Conversion
24-Hour

Concentration (ug/m3) 4.8 96.8 4.0 96.0 -0.04

Year 1971 1974 1972

Period (Julian day) 220 ' 286 NA
" Location

[Direction (°), 90, 2.0 240, 3.0 160, 1.0

Distance (km)]

* Based on 100-percent load conditions using 5 years of meteorological
data.

t Background concentration estimated as 92 ug/m3.
NA = Not applicable.

Source: ESE, 1982.
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Table 3-8. Annual Average TSP Concentrations Due to Baseline Conditions
and Proposed Coal Conversion
Concentration* Location
(ug/m3) UTM Coordinates (km)
Case Sources Sources Total East, North
Baseline All 13.9 59.9 347, 3083
Bartow
Units 1, 2, 3 0.2 NA 345, 3083
Projected All 13.4 59.4 347, 3083
Bartow

Units 1, 2, 3 0.3 NA 346, 3083

*Background concentration is estimated as 46 ug/m3.

NA = Not applicable.

Source: ESE, 1982.
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Table 3-9. Predicted 24-Hour and Annual Average TSP Concentrations at
the PSD Class I and Nonattainment Areas due to the Baseline
Conditions and Proposed Coal Conversion at the Bartow

Plant*
Concentrations (ug/m3)
24-Hour Annual

Bartow -All Bartow
Area Source Plantt Sources Plant
PSD Class I Baseline ‘ 0.4 0.42 0.01
Proposed Coal Conversion 0.4 0.47 0.02
Nonattainment Baseline 2.5 5.9 0.03
Proposed Coal Conversion 2.2 6.1 0.10

Composite maximum concentrations assuming maximum plant operation
using 5 years of meteorological data.

t Highest second-highest concentration for Class I area; highest
concentration for nonattainment area.

Source: ESE, 1982.
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Table 3-10. Predicted Annual Average NO, Concentrations Due to
Baseline Conditions and Proposed Coal Conversion

Baseline | Proposed Coal
Conditions . Conversion
Plant* Totalt Plant* Totalt
Concentration
(ug/m3) 1.3 27.3 2.0 28
Location
UTM Coordinates (km)
East, North 345, 3083 346, 3083

* Bartow Units 1, 2, and 3 only.
t Background concentration is estimated as 26 ug/m3.

Source: ESE, 1982.
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4.0 CONCLUSIONS

The proposed coal conversion at FPC's Bartow plant Units 2 and 3 will
have different potential ambient air quality impacts than those produced
with the existing oil-fired units. Based oﬁ screening modeling results
using worst-case meteorological conditions and results using 5 years of
hourly meteorological data, the short-term average TSP and S0, '
concentrations are predicted to be lower when Units 2 and 3 are
converted from oil- to coal-fired units. Based on the proposed emission
limits of 2.75 1b S02/10® Btu and 0.10 1b PM/10® Btu, the

maximum TSP and SO9 emissions for Units 2 and 3 are the same as

those for o0il. Because the coal-fired units will have greater flow
rates than the oil-fired units, the plume rise will be higher for the
coal-fired units, resulting in the potential for lower ground-level
concentrations than those for the oil-fired units. As a result, the
maximum ground-level concentrations for the 3- and 24-hour average

S0y and 24-hour TSP concentrations due to the proposed coal-fired

units are predicted to be lower than the applicable national and Florida
AAQS and PSD Class II maximum allowable increments. Iﬁ addition,
because the impacts for the coal-fired units are less than the impacts
for the oil-fired units, the proposed coal conversion at Units 2 and 3
will reduce impacts in the PSD Class I area (i.e., Chassahowitzka
National Wildlife Refuge) and the S07 and TSP nonattainment areas.

When the fugitive emissions from the coal and fly ash handling systems
are considered in the modeling, their impacts are also predicted to be

less than the applicable TSP standards.

The predicted maximum annual average SOy, TSP, and NOj

concentrations due to emissions from the proposed coal-fired units are
less than the applicable national and Florida AAQS and PSD Class II
maximum allowable increments. The maximum increases in S0y, TSP,

and NO2 concentrations due to the proposed coal conversion are
generally less than the significant level of 1 ug/m3 for these
pollutants. As a result, the maximum predicted increases in
concentrations due to the proposed coal conversion do. not significantly
impact the PSD Class I and II areas and SOy and TSP nonattainment

areas.
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Table A-1l.

SCUKCE DESCRIPYION

FEC MANATEE 10-Cle02

FFC HIGGINS 12-051402403

FPC HIGGINS 12-04+05406407

FEC BAYBORC 13-C1.02

FPC BAYBORG 13-03+04905406€

FPC ANCLOTF

CARGINIER

GAEDINIER

GAKDINLER

GARODINLIER

GARDINIER

GARDINIER

GARLINIER

GAKGINIER

GARDINTER

GAKDINIER

GARDINIER

&-01

TAMPA VATER

GENe PORTLANG 18-0140240G3

Gihe PORTLAND 18-G5

SOURCE NOe.

14
11
12
13
14
15
1€
17
18
19

20

DISFe

0

i

[

0

o]

4

Baseline Sulfur Dioxide Emissions

TYPE

DFLG X Y HEIGHY ELEV. TEMP.,  VELe DIAM.
(6/s€c) (M) (M) (M) M) (K). (M/7SEC) (M)
I07§ 36T7400,0030551G0400 121;90 Ge00 416400 14490 .7'90
569 I36500.003098300.00 S3.00 04060 419.60 12.¢0C 3.80
na.z 3365004003098300.,00 16480 Ge00 727400 61400 bebtl
847 338700.00307120C.00 £1.90 0,00 450400 570 3480
1502 338700.003071200.00 12.20  0«00 75500 61eCC 24840
7256 324400,003118700.00 152,10 0,00 408,00 12.50 Te30
3L§ 363200;003082400-00 24440 0.00 363.C0 640D 1e40
5.2 363200.003082400.00 22460 0.00 360.00D Tedl l1e69
749 363200.,003082400,00 21,90 0.00.360.00 9olh 1.80
7549 363200.003082400.00 28,00 G+00 351,00 6420 2490
1854 363200.003082400.00 29430 0«00 352.00 T.190 330
528 363200.003082400.50 45470 0,00 355,00 11.10 2470
LU 363200.003082400400 26480 Ce00 340,00 Te7C De40
1.6 362900.00308250000 23.890 000 346400 330 1.80
245 362900.003C82500,00 20,70 Ce00 317.00 10.00 1e1C
253 362900.0030682500.00 2C.70 G.UDISIO.UO 14483 lel10
37¢ 362900.003082500.00 18430 0.060 589,00 €e93 2.5C
g 359300.002100200.0¢ 38410 000 354400 1.30 150
224 3579060.003090€00.00 S3.30 C.00 400.00 11489 3.00
YR 357900,003090600.00 36400 D.00 464400 -15.2°0 2470
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Table A-1l. Baseline Sulfur Dioxide Emissions (Continued, Page 2 of 2)

21 GEN. PORTLANL 18-76 21 0 C 76T 357900.003090600400 44425  0o00 472400 11440 4470
22 NITRAM 29-03 e2 e 6 440  363100.003089000400 27440 0400 477400 24420 0.90
23 NITREM 29-04 23 G 0 500  363100,003089000400 27.40 = 0e00 505.00 24,20 0.90
24 TPA INCIN. 42-01402403 24 0 C &30  360300.003092300400 27,40 0400 344400 9,60  2e10
25 GULF CGAST S7-01 _ : ' 25 ¢t ¢ 103 363900.003093800400 29460 0.00 344400 39,43 (.60
26 CHLCKIDES £0-c1 26 c 0 204 361800.003088300,00 29,96 0,00 366400 ‘22.65 L€
27 TECO BB 3%-41 ) 271 ¢ 0 1796  361600.00307500C.00 149,30 0,00 423460 1943%  Te20
28 TECD B8R 39-02 28 e 0 1P  361600.002075600.00 149,30 Gel0 423,00 18440  To30D
29 TECU EB 3%5-¢3 29 0 0 Ibb  361600.003075000.00 149433 0400 418400  B.6C 7460
30 GANNON 4C-01 3¢ 0 C 174D 36000C.003087500400 61.00 000 427,00 8420 4422
31 GANNON 40-42 o 31 v 0 176D 360000.003087500400 76420 0,00 427.00 17,10  Z.0C
32 GARNNON 40-03 ' 32 0 0 2210 360000.003087500.00 76420 (.00 403,00 14486 3427
33 GANNONE 4G-04 33 0 0 2590  367000.003087500400 71460 0400 414400 2932 2490
34  GANNON 40-35 24 0 0 (820  360000.003087500400 76410  Go00 415.C0 14620  4,5¢
35  GAGKNON 40-C6 ' 35 £ 0 14b  360000.003687500400 93,30 000 417.00 1640C  Se4t
36 HOCKER®S PY 01402 _ 3¢ 0 4B 358000.003091000400 45470 0400 400420 ° 1e6C  3.7°
37 HOOKER'S PT 03404 _ 37 0 0 1968  358000.003091000.00 45470 0400 397400  3.40 4400
38  HOOKER®*S FT 05 38 0 0 SLZ  358000.003091000.00 52.70  0.00 414400 4490 3.7
3%  HOUKFR*S PT ¢C 39 0 0 /829  358000.003091000.00 52,70 0,00 436670 5.9 3,90
4G EBARTOW UNIT 1 ‘ 49 f 0 2272 342380,002082720400 91440 0400 405,30 19460  247°C

4] BARTOW UNIT 2 41 e 0 lZ_?J.o 342380.003082720400 91.40 0600 405400 194€0 2eTl

N
E-J
o]
(=]

42 BARTOW UNIT i 30%® 342380.003682720.00 91,40 0,00 405400 23450 3e4C



Table A-2. Projected Sulfur Dioxide Emissions

VI ‘ . SCURCE DESCRIPTICN SCUKCE MO. DISF. TYPE QFLC X Y HE1GHT FLEV. ‘TEMPe.- VEL. DIAM,
(M) (M) (M) (M) (K) (M/SECY (M)

1 FPC MAKATEE 18-01462 ' 1 0 0 torg .367#00.003055100.00 121,90 0.00 416.00 14.90 7.90

& FFC HIGGINS 12-019(2403 2 o 0. 569 336500,003698300.00 53.00 0.00 419.00 12.80 3.80

3 FPC HIGGINS 12-C4etiSe060G7 3 0 0 MY 336500.003098300.00 16480 0400 727.00 61.00,  4.60

4 FFC BAYBEORO 13~21e02 4 R 0 Qﬂf 338700.,003071200.00 61.90 0400 450.00 5.70 3.80

5 FPC BAYBORU 13-U390440540€ 5 2 0 0.2 338700.0036071200600 12420 000 75500 FA1430 2.80

& FPC ANCLOTE 6 t 0 714§ -~ 324400.003118700,00 152410 0.00 422.00 ‘32.90 i.SG

! GARDINIER &-04 7 o 0 53 363200.003082400.00 45,76 . Q.00 263,00 9.10 24380

i éARUINIER B-0% . 8 2 h 32.6 363200.003082400-00 45,70 "e Q0 363;00 8.20 2440

9  GARDINIER #-(6 _ 9 ¢ 0 347 363200.003082400,00 45,70 2.00 363f00 12,440 2,70
z 12 GARDINIER 8-07 - B N o | 0 ¢S50 l363200.003082400.00 38440 000 325.00 10.80 2640
11 GARUIKIFR B-32Z | 11 ¢ a Lil 362900.002082590.00 2«80 0400 349.00 Se51 1.873-
12 lGAFUIN]ER &=36 12 ¢ 0 245 362900.003082500.06 2G.70 0,00 317.00 10470 l.19
13 GAKDINIER 8-28 13 ¢ " A?&l 362900.003082500.00 20470 000 314400 154372 1.16
14 GARCINILCR 6-42 14 ¢ 0 45D 362900.003082500.00 18.30Q Pe00 589.90 Je 70 2450
15 TAMFA WATER _ 15 iy X § 359300.003100200.00 38.10 0.00 394.00 1,20 156
16 GENe PORTLANC 18-0% 16 8 ¢ oL 357900.003090600.00 36.00 0e00 505,00 17470 2670
17 GENe PORTLAND 18-0¢ ' 17 n U X | 357900-003090600-0b 36.00 0.00 454.00 8,80 2070
1€ NITRAM 29-03 18 ] 0 (& ] 363100.003689000.00 27,46 U.UO 477.00 24420 Ce94

19 NITKAM 29-04 ‘ 19 )] i 5.0 363100.00308900000 27440 0.00 505.00 24,20 0.29

20 TPA INCIN. 42-014024G3) 2u o e <3 360300.003092300400 27440 0.00 344,00 Ge 00 2410
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Table A-2.

vl oot

Projected Sulfur Dioxide Emissions (Continued, Page 2 of 2)
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361600,003075000400

..360000+003087500.00

360000.0030875004.00

360000.003087500,00

360000.003087500.00

360000.003087500400

360000,003087500.00
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Table A-3. Baseline PM Emissions

1 ISCLT (VERSION 80340) B o : . PAGE 16
Ju83600G.0G00 0179871 0.221657 0203543 0.180249 De160463 0el44368 00131136
3G82C00. U0 0045656 0118921 " 0.141397 C.140705 0132599 0125093 De116696
2C81000.0C0 0.039379 0051800 0.056481 C.C67991 0.080873 0.085521 0.086071
35800074600 D.04778¢ C.0502€2 0.052839 0053159 0.05199¢ f.050711 0.058096
30790004200 PelS1822 0051135 0.352238 0,051780 0.050421 Ne(48571 0sC86444 -
IGT80006GGU 0053479 0.051142 0.050930 0.051174 N.049644 0047695 0.045600
IL770CGe000 0053662 0.05030€ 0.049510 0.049206 0e048969 0047084 0.044°230
30760066000 0.053017 C.049215 0.047883 0.047203 0.04685%5 0046375 0.044408
3075C0C.CC0 0051903 2.04£292 0.04608L8 0.045403 0.0448%5 0.064298 0.G43590 .
1asns JSCLT waassrasantan JSCLT PM EMISSIONS BASELINE dakanaan PAGE 18 *ann
A ANNUAL GROUND LEVEL CONCENTRATION ¢ MICROGRAMS PER CUBIC METER ) (CONT.) FROM COMBINED SOURCES 5€¢ -58¢
0 - DISCRETE RECEPTORS - s
X Y CONCENTRATION X Y CONCENTRATION X Y CONCENTRATION
DISTANCE DISTANCE DISTANCE DISTANCE _ DISTANCE DISTANCE
(METERS) (METEKRS ) (METERS) tMETERS ) . (METERS) (METERS )
325¢0C.0 3112090.0 . 04024513 32700040 311200040 0.024931 323000.0 31120000 0.025319
3412000 316500060 0.010788 342500,0 3174000,0 0.009749
1 .
? ARAAAAAAALAARA R AR RARR R AR ARG aa AR N aannaark END OF ISCLT PROGRAH. - 58 SOURCES PROCESSED # A dad dn dadaddd Aaddatd A AR kad dhasbabhdhan
v . . .
MO« SOURCE DESCRIPTION SOURCE NO. DISPes TYPE GFLG ' X Y HEIGHT ELEVe TEMP. VELe DIAM.
. (G/SEC> (M) (M) M) ’ (§.}] (K) (M/SEC) (M)
1 BCRDEN 2-0C4 ) 1 0 0 148 348500.003057300-00 3J8.10 000 295.00 19.30 De6 G
¢ BORDEN 2-(5 2 L N 340 348500.00305730000 10.7C 0,00 300.0C 22430 l1e.1C
2 BCRUDEN 2-i(6407 3 0 6 340 348500.,002057300,00 61.00 0.0C 311.00 29.50 261C
4 BORDEN 2-(8 : 4 i} 0 o0 348500.002057300.00 22490 0.00 303,00 14.70 0.30°
5 BORDENW . 2-09 5 a n 1250 348500.,003%3097300.00 37,50 0600 317,00 21.00 0«0
6 BGRDEN 2-10 6 i 0 0185  34850.0.003C5730C.00 9.82 0.00 305.00 23.80 le06
7 DBORDEN 2-11 . 7 n ¢t 083 348500.003057300.00 12450 0,00 299,00 10,00 1.4¢C
& FPC MANATEE 10-01402 8 C 0 1344 367400.003055100.00 121,90 0400 41600 14,90 7T.90

9 FPC HIGGINS 12-01492403 a 5.7 J33€520400309C3200.C00 53.°7C 0.00 419.00 12.80 30D

e
2



ﬁe -3. Baseline Emisslons (Continued, Page 2 o )
1

1SCLT (VERSION 80340) . PAGE 17

10 FPC HIGGINS 12-04+(5+06407 1¢ 0 0 o042 336500.003098300.00 16.80 0.00 727.00 6100 4460
11 FPC BAYBORO 13-03+04405+06 11 0 0 (98 338700.003071200.00 12420 0.00 755.00 61.90 2.80
12 FPC ANCLOTE 12 0 0 2.9 3244004003118700.00 152410 0.00 408400 lé.50 Te30
13 GARDINIER 8-02 ' 13 0 0 o.tb 363200.003082400.00 22.60 040C 360400 Te40 1e€0
14 GARDINIER 8-03: 14 0 0‘ 106 363200.0C308240000 2190 ° 0.00 360.00 %.10. 1l.80
15 GARDINIER B-04 15 0 LR X} § 363200.003082400.00 28.00 0400 351.00 €.20 2490
16 GAKDINIER £-05 . ) 16 - 0 g 253 363200.003082400.00 29430 0400 352400 Tell. 320
17 GARDINIER 8-06 ' 17 0 0 498 3632006003082400.00 45.70 0,00 355,00 11.10 2.7C
i GARDINiER £-07 18 0 0 42 363200.003082400.00 26480 0400 340.00 7.70 0e4C
.19 GARDINIER &-3Z . 19 0 0 1 3629@0.003082500.00 23.80 000 346400 3630 1.0
2¢ GARDINIER £~36 20 0 0 3.5 362900.002082500.00 20.70 0.00 317.00 10,00 lelt
21 GARDINiER £-38 21 0 0 240 _}62?00-003082500.00 20.70. 0.00 310.00 14.80 | 1.10
2e ?ARDINIER 8=42 - 22 0 0 239 362900.003082500.00 184390 0.00 559550 €90 250
23 GARDINIER 8-31933-35937¢39-41443 A ‘ 23 0 0 103 . 362900.003062500.00 25.00 0400 330.00 15.00 1.00
o 24 GENe PORTLAND 18-01402403 24 0 .0 29 357900.003090600.00 53.30 000 400.00 11.80 Je00
25 -GEN FORTLAND 18-84 25 e 0 222 367900.,003090600.00 45.00 0«00 391.00 3.10 380
26 GENe PORTLAND 18-05 | - 26 0 6 298 357900.003090600.00 36400 000 46400 15420 2.70
27 GEM. PORTLAND 18-C6 C27 0 ¢ 330 3657900.003090600.00 44.20 000 472.00 11.40 4.70
26 GENe FPORTLAND 1R-07908409910911412 ° 28 0 0o 127 357900.003090600,00 12,20 0600 377.00 24.90 1.20
¢9 IMC TERM 24-01 - 29 0 0 96 360100.003087500.00 10.70 0.00 344.00 9.20 3elC
30 IMC TERM 24-~02 ' 30 0 R ¢ 3601004002087500.00 12420 0e0D0 297.00 19.20 1.80
31 IMC TERM 24-93 31 0 0 3208 360100.002087500,00 13,70 0,00 306.00 49,40 0e40
32 NAT. GYP, 28-01 32 0 U. 3.3) 347400.003082500.00 2710 000 435.00 184610 Cef0
5% NATe. GYF. 28-03 33 0 0 3,7t 347400.0030R2500.00 16480 0.00 339.00 39,30 Ce30C
34 NAT. GYP 28-0%5 34 0 0 W 347400.0030£2500400 19.519 0e0f 349.00 10420 1.10
35 NAT. GYP 28-D7 3% G 0 INY 347400.002082500400 CeB0 NeC0 302.00 23.00 0ed?
36 NATe GYPe 2E-09 ’ € i} ¢ 33 3474004803082500.00 19.80 De00 325,00 18,00 Decl

37 NAT. GYPe 28-14 N 0 0 349 347400.2120R25004C00 23450 0e00 477.00 24.20 0e470



Table A-3. :
: (j 1 bl 3 ﬁﬁﬁﬁllqegk?ﬁé%“£%§}8Ps (Cont1HUEd Page 3 of 3) PAGE 18
e |
38 NITRAM 29-01 38 6 0 241 363100.003089000400 61.00 0.00 305.00 1.90  6.9G.
& .
: 39 NITRAM 29-03 33 0 0 055 363100.003089000.00 27.40 0.00 477.00 24.20 0490
¢ 4 NITRAM 29-C4 ' a0 0 0 o8  363100.003089000.00 27.40 0,00 505,00 24,20  0.90
a1 TPA INCIN. 92-01402403 : 41 0 0 3220 360300.003092300.00 27.40 000 344,00 9.00 2,10
¢ : . :
42  SCHILTZ 160-61 42 0 0 134  362000.003103200460 12.20 0400 639400 7440 1456
c 43 TECOG bB 39-01 43 0 0 344 361600.003075000.00 149,30  0.00 423,00 19.30 730
44 TECO BR 39-02 44 0 0 328 361600.003075000.00 149.30 0400 423,00 18¢40 730
¢ '
45 TECO BB 39-03 - 4s 0 0 . 3Lb 361600.003075000.00 149.30. 0400 418,00 Be60 7460
¢ 46 GANNON 40-01 46 0 0 158 360000.003087500.00 61,00 0,00 427.00 * 6,30 4437
47 GANNON 4G-02 : . 47 0 0 158 360000.0€3087500400 76.20 000 427.00 17.10 3400
t,
48 GANNON 40-03 ' 48 0 0 230  3600004003087500400 76420 0400 403,00 14,80 3420
C 45  GANNONE 40-04 49 0 0 235 360000.003087500.00 71.60 000 414.00 29.30 2.5C
5¢  GANNON 40-05 50 0 0 28% 360000.003087500400 70410 0400 415,00 14,30 4450
« . , : - . -
T 51 GAMNON 4u-06 51 0 0 X428 360000.003087500400 53430 0400 417,00 16,00 540
@ 62 HOOKER®S PT 01402 52 0 0 B 358000.003091060.00 45.7C 0,00 400400 1.60 3479
1 53  HOOKLR®S FT 03404 : 53 0 0 /8 358000.003091000400 45,70 0,00 397.0C 3,40  4.00
K ¢ .
! 54  HOGKER®S FT 05 54 © 0 £I0 358000.003091000.00 52,70 0.0C 413,00 4,90  3.70
(. 55 HOOKER®S PT 06 ' 55 0 0 420 358000.003091000sG0 52.70 0.00 836400 5.90° 3.90
56 BARTOW UNIT I 56 0 0 744 342380.003082720.00 91.40 0,00 405.00 19.60 2470
57 BARTOM UNIT & . 57 0 0 360  342380.003082720400 91.40 0400 495,00 19,60 2470
58 BARTOW UNIT 3 58 ¢ 0 |Lb 342380.003082720400 91.4C 0400 405.00 23,50  3.40
1




N0«

s}

el

1
o1

12

15
1¢
.17
1t

19

Table A-4.

Projected PM Emissions

SOURCE DESCRIPTION  SGURCE NO. DISP. TYPE QFLG X Y  HEIGHT ELEV. TEMPe VELe DIAMe

(6/sEC) (M) (M) M) (M) (K) (M/SEC) (M)
BORDEN 2-034 1 0 0 19% 348500.003057300.00 38.10 000 295400 19430 0e6C
BORDEN 2-85 2 0 0 340  348500.003057300400 10.70° 0,00 300.00 22,30 1.10
GORDEN 2-06407 3 0 0 340 348500.003057300.00 61.00 000 31100 20¢50 24160
BORDEN 2-02 4 0 0 020 348500.003057360.06 22490 0.00 shs.oo 14470 0e30
CURGEN Z-09 5 o 0 250 348500.op305730h.00 37.50 0.00 317,00 21,00 D80
BORDEN 2-~10 6 0 0 o038 . 348500.003057300.00 9.80 0000 305400 23,80 1.00
EQROEN 2-11 7 r 0 o083 348500.003C57300.00 12.50 000 299.60 1000 1640
FPC MANATELC 10-01402 8 0 0 1344  367400,003055100.,00 121,90 0.00 416400 14,90  7.9¢
FPC HIGGINS 12-019024063 V 9 i 0 547 -~ 336500.003098300.00 53,00 0.00 419400 gz.éo 3480
FPC HIGGINS 12-04905906407 10 ¢ 0 o042  336590.003098300.00 16.80 0.00 72700 61400 4460
FPC BAYBORO 13-03404405406 11 0 0 149  338700,003071200,00 12,20 0.00 755400 61400 2480
FFPC ANCLOTE 12 0 ‘6 280  324400.003118700.00 152.10 0600 422400 32490 730
GCARDINIER H-26 13 6 0 3.8 352906.003082500.00 20,70 0,00 317,00 10,00 1,10
GARGINIER B-21433-35437939-41443 14 0 0 143 362900.003082500.00 25,00 0.00 330;00 15;00 1.00
GEN POKTLARD 18-04 15 ¢ 0 933 357900.003090600400 36400 0,00 505,00 1770 2470
GENe PCRTLAND 18-0% 16 o 0 1082 357900.003090600.00 36.00 0,00 454,00 8480 2470
1MC TERFE 24-01 17 o 0 Heb  360100.003087500.60 10.70 000 344400 9.20 3.00
IMC TERM 24-02 18 0 0 49 360100.003087500.00 12.20 0.00 297400 19.20 1.88
IMC TOh# 24-03 19 1] 0 328 360100,003087500.,00 13.70 0.00 3066400 49,40 040
NAT. GYP. 2F=-01 25 0 6 338  347400.,003082500.00 27.10 0.00'435400 18460  0e8C
NAT. GYP. 26-03 21 0 0 37#  347400.003082500.00 16480 000 339,00 39,30 0430
NAT. GYFP 28-05 22 0 0 Y40  347400,003082500.00 19.50 0.00 349,00 10,20 1.10
‘NATe GYP 28-07 - 23 0 d W47 347400.003082500.00 9,80 0.00 302.00 23,00  0e4C
NAi. GYPe 26-09 24 0 0 33F 347400.0030B2%500.00 19,80 8,00 325,00 18,00 0.20



' Table A-4. Projected PM Emissions (Continued, Page 2 of 2)

25 NAT. GYFe 28B-14 25 0 0 34 347400.003082500.00 23.50 0400 477.00 24420  Ce4n
26 NITRAM 29-61 - 26 ¢ 0 260  363100.003009000400 61400 0.00 305.00  1.50 6490
27 NITRAM 29-63 . V 21 U ¢ o5§ 363100.003089000.00 27.40 0.00 477.00 24420 0490 )
28 NITRAM 25-04 : 28 0 0 083  363100.003089000.00 27.40 0400 505.00 24420 090
29 TPA INCINe 42-01402403 29 0 0 220 360300.003092300.00 27.40 0400 344,00 9400 2410
36 SCHILTZ 1€£4-01 30 6 0 13} 362000.003103200.00 12,20 0,00 639,00 7440 150
31 TECO kB 3%-01 31 0 0 528  361600.003075000.00 149,30 0400 422,00 28460  T.3¢C
32 TECG BB 3S-¢2 B 32 6 0 564 361600.003075000.00 149.30 0400 422,00 28460 7430
35 TECO BE 39-93 33 0 0 5\ 361600.003675000.00 149.30 0,00 417.00 184.43 730
34 TECO BB ' V ., 34 0 0 I%B  361600.003675000.00 149,30 0.00 342400 19497  7.3C
35 GANNON 43-01 35 0 0 I5®  360000.003087500.00 93.30  0.00 438400 32,30  3.05
36 GANNON 40-02 36 0 0 159 360000.003087500.00 93.30 o}qo 438.00 32430 3,05
37 GANNON 40-33 37 0 0 258 360000.003687500.00 93.30  0.00 427,00 35,40 3.22
z 38  GANNONE 43-04 ' I8 fi C 236 360000.003087500400 93.30 0400 483,00 24460 2,93
39 GANNON 46=28 39 0 0 26,8 36C000.003087500.00 93¢30 0.00 41600 2070 4,45
4C  GANNON 40-G6 40 0 ¢ 4LB  360000.003087500.00 93.30 0,00 439,00 23.40 5,36
41 HOOKER®S PT 01402 a1 0 0 (0,8  358000.,003091000,00 85.30 0400 403,00 18,20 3,41
42 HOOKFR®S FT G3,04 ‘ 42 0 0 3  358000.003091000.00 85.30 0.00 403.00 11.50  3.44
43 HOOKER'S PT 5 : 43 0 0 50 358000.003091000.00 85430 0,00 4063.00 18.20 3440
44 HOOKEK®S PT 06 44 o 0 290 358000.003091000,00 85430 0400 436400 17.96 24990
45 PINELLAS KESOURCE RECOVERY : _ 45 v 0 108  335000.603983500400 49,10 000 522,00 38420 2474
46 BARTOW UNIT 1 a6 0 0 154 342380.003082720.00 91440  0.00 428400 36433 2470

47 BARTOWR UNIT 2 47 9 0 5t 342380.003082720.00 91440 0.00 423400 37.0€ 2e70

42 BARTOW UNIT 3 . . 48 e ¢ 259 342380.003082720,00 9F1e4C 0.00'419000 40,490 Je4 Y
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DESCRIPTION OF THE ISC MODEL
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APPENDIX B
ISC MODEL DESCRIPTION

The Industrial Source Complex (ISC) Dispersion Model is a Gaussian plume
model which can be used to assess the air quality impact of various
sources associated with an industrial complex located in either flat or
complex terrain. In addition to predicting ambient concentrations, the
model can be used to calculate dry deposition resulting from significant
particulate gravitational settling velocities. ISC also specifies, upon
request, the meteorological period during which the maximum calculated

concentrations or depositions occurred.

The ISC short-term model (ISCST), an extended version of the Single
Source (CRSTER) model, calculates impacts for each hour of
meteorological input data from emission data and stack parameters.

The hourly meteorological data include wind direction, wind speed,
atmospheric stability, temperature, and mixing heights which have been
processed from surface and upper air data recorded at a representation
National Weather Service (NWS) station. Various averaging times are
available through program options such as specifying a 1- through
24-hour average and an average over the total number of days per year of
meteorological input data. Twenty-four-houf averages are calculated
from midnight to midnight of each day; shorter-term averages are

calculated for nonoverlapping, consecutive time periods.

The ISC long-term model (ISCLT) extends and combines basic features of
the Air Quality Display Model (AQDM) and the Climatological Dispersion
Model (CDM). The ISCLT model uses the same equations as ISCST model
except that the seasonal or annual frequencies of combinations of 16
wind directions, 6 wind speeds, and 6 stability categories.are applied
to concentration calculations. Also, the horizontal distribution of the

plume width is described by sector-averaging concentrations over a
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22.5-degree sector that defines the wind direction. The concentration
distribution within a sector is modified to account for discontinuities

in concentrations that may occur at the boundaries of adjacent sectors.

The ISC programs accept the following source types: stack, volume, and
area. The volume source option is also used to simulate line sources.
The contributions to ambient ground-level concentrations from each
emission point are computed by means of a modified version of the
Gaussian plume equation (e.g., Turner, 1970). The modifications include
the following: (1) trapping of the plume between the top of the mixing
layer and the ground surface, (2) uniform vertical mixing of the plume
in the mixing layer beyond a critical distance, and (3) neglect of any

ground-level effects from plumes released above the mixing layer.

Trapping is simulated by the method of multiple images (e.g., Turner,
1970), which results in a convergent infinite series of terms
representing reflection from the upper and lower boundaries of the
trapping layer. Beyond a certain distance, the trapping effects result
in a nearly uniform vertical distribution. The computational procedure
is simplified by approximating. this distance and introducing an
appropriate simplification for calculations at more distant points. The
modified Gaussian plume equation for the concentration from a single A

stack is:

- 2
X (x,y) = 03 5 exp l:——;- (?%)jl

Where: R

0, for H > L;

- 1 oz )
R 7 50661 for H < L and 2 1.6;

=
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3
Q
—
P
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X (x,y) = Concentration at location x,y (g/m3);

X = Distance downwind from plant (m);

y = Distance crosswind from plant (m);

Q = Pollutant emission rate (g/sec);

u = Wind speed (m/sec);

oy = Horizontal diffusion parameter (m);

oz = Vertical diffusion parameter (m);

H = Effective plume height above terrain (m); and
L = Height of the top of the mixing layer (m).

Concentrations computed for each stack are summed to determine a single

concentration from all the plant at a receptor.

The area source equation in the ISC model programs is based on the

equation for a continuous and finite crosswind Gaussian line source.

The generalized Briggs (1971 and 1975) plume-rise équations, including
momen tum ferms, are used to calculate plume rise as a function of
downwind distance. Procedures suggested by Huber and Snyder (1976) and
Huber (1977) are used to evaluate the effects on plume dispersion of

aerodynamic wakes and eddies formed by buildings and other structures.

The plume rise equation for non-stable stability classes [i.e., very
unstable, unstable, slightly unstable, and neutral (categories
corresponding to Classes A, B, C, and D, respectively)] is given in the
following equation. To determine if downwash is expected to occur, the
plume rise due solely to momentum is calculated at a downwind distance
equal to two building heights (2Hb) downwind. The equation would then
simplify to the first term, since F would equal zero for nonbuoyant

plumes.

B-3
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_ 2 1/3
t 1]
bn=| 2 s —
B.% u 2B u
Ty 1 _
Vsd2 1-Ta
Where: F = Buoyancy flux, F =g % ( -f;)
2.2
d

Fp = Momentum flux, Fp = (Ta/TsZ Vs
Bj = Jet entrainment coefficient, BJ = (%— + %)
Ta = Ambient temperature (°K)
Tg = Stack gas temperature (°K)
Vg = Exit velocity (m/s)
d = Stack inside diameter (m)
x' 1s defined as follows:

4d (Vs + 3u)2
Let a =

Vs u

x , 1f x <3.5x* and F >0

x' =)3.5 x*, if x >3.5x* and F >0

Where: x¥*

For stable

categories

DEP11.12/FPL/BAR/APA.4

x , if x <@ and F 0

a , if x >a and F

14 F3/8, F < 55 m#/s3
34 F2/5, F > 55 m4/s3

stability classes (i.e., slightly stable and stable

corresponding to Classes E and F, respectively), the Briggs

(1975) plume rise equation is:

1/3
] )
23Fm1 7 sin (Sl/z-i—) + ——EEE— [l—cos(Sl/z-%—)]
B. u S 4. ﬁ3 u S
h) -2
B-4
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. = 111 = g— ﬁ
Where: S Stability parameter, S Ta dz
Eg = Potential temperature gradient (0.020 for Class E and

0.035 for Class F)
B2 = Adiabatic entrainment coefficient, equals 0.6 (Briggs, 1975)

- x' = Defined as follows

g = Acceleration due to gravity, 9.8 m/s2

u = Wind speed at stack height (m/s)
. By = Adiabatic entrainment coefficient, equals 0.6 (Briggs, 1975)
x' = Downwind distance, or in the determination of building

downwash influence x' is equal to 2Hy.

For applications when building downwash effects are not considered, the
momentum flux term in equation (1) is negligible when compared to the

buoyancy flux term. In general, for B} = 0;6,

u

Ah = 1.

which is identical to the plume rise formula used in CRSTER for unstable

plume rise.
Let C = mu s~1/2

x, if x < C and F >

x' = C, if x > C and F >
x, if x < C/2 and F

/2, if x > C/2 and F

]
o

If F = 0 and the plume rise, Ah, is greater than (3Vgd)/u then the
ISC model sets Ah to (3Vsd)/u.

If F> 0 and final plume rise is specified (i.e., x' = C) in the model

application,
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1/3
_ F
Ah = 2.6 (Ts)

which is identical to the plume rise formula used in CRSTER for stable

plume rise.

The effective plume height used in the calculation of concentration is

then:

H=h +Ah
Where: h = Stack height (m).

A wind~profile exponent law is used to adjust the observed mean wind
speed from the measurement height to the emission height for the plume
rise and concentration calculations. The win& profile exponents used in
this analysis were 0.1, 0.15, 0.2, 0.25, 0.3, and 0.3 for stability
Categories A, B, C, D, E, and F, respectively.

The ISC model is used to account for variations in terrain height over
the receptor grid. The Pasquill-Gifford curves (Turner, 1970) are used
to calculate horizontal (oy) and vertical (oz) plume spread. The ISC
model has one rural and two urban dispersion mode options. In the rural
mode, rural mixing heights and the 0y and oz values for the indicated
stability category are used in the calculations. In one urban mode, the
stable E and F categories are redefined as neutral stability. In the
other urban mode, the E and F stability categories are combined and the
oy and gz values for the stability category [one step less stable than
the indicated stability category (except A)] are used in the calcula-

tions. Urban mixing heights are used in both urban models.

Various output options can be selected for the ISC models. Tables of
the highest and second-highest concentrations or depositions can be
requested for each averaging time. A table of the annual arithmetic

averages is also available. 1In addition, the ISC models can provide the
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user with tables of the 50 maximum concentrations or depositions, or an
average over the period of meteorological input data. Receptor grids of

polar, cartesian, or discrete receptor grids can be specified.




