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1.0 SUMMARY

Florida Power Corporation-(FPC).of St. Petersburg, Florida, is proposing
to conétruct.a fly ash handling systgm at its existing Crysﬁal River
power plant.- The plant is located iniditrus County, Florida, adjacent
“to the Gulf of Mexico (see Figure_l.l). Emissions from'the propoéed

system consist of only particulate matter.

The Staﬁe of Florida Department of Environmental Regulation (FDER) has
receﬁtly (March 1, 1978) enacted regulations concerning the Prevention
'of Significant Deterioration (PSD). All new sources of air pollution
must undergo a Florida PSD review to determine if significant deterio-

ration will be caused by the proposed mew source.

In response to these requirements, Environméhtal Science and Engineer-
.ing, Inc. (ESE) of Gainesville, Florida, conducted a PSD analysis on
behalf of FPC. The analysis, which was conducted by utilizing suggested
and approved EPA atmospheric dispersion models. and, modeling techniques,
showed that allowable PSD increments and National Ambient Air Quality
Standards (AAQS) of the U.S. EPA will not be violated as a result of
operation of thé proposed system. The aﬁalysis was based upon the

maximum allowable emissions from the proposed sources.

This report provides a comprehensive evaluation of the PSD énalysis for
the FDER and-provides a complete description of the methods, data bases,

‘results and conclusions of the study. The report is being submitted to
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the FDER. Concurrently, a PSD report and construction permit applica-
tions are also ‘being submitted to the U.S. Environmental Protection

Agency (EPA).
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.2.0 INTRODUCTION

Florida Power Corporation of St. Petersburg, qurida is proposing to
construct and operate a fly ash'handling system to convey, in a dry
state, the fly ash generated by fhe cdal—firing of existing Units 1
“and 2. At»thelpresent time only Uﬁip.é is coal-fired. The c@rrent
-system of ash handling is to hYdrauliéaily sluice the ash to a holding
pond. Thé néw system ' will modify the present Unit 2 system and also
service Unit 1. Unit 1 is to be converted from oil to coal in March of
1979. The proposed system will be located adjacent to the existing |

Units 1 and 2.

Operation of the new system will commence in March 1979, when Unit 1!
begins using'céal. The fly ash handling system will run on a continuous
basis to insure an efficient ash collection operation from the two
coal-fired units.  Trucks will be used to transfer the dry fly ash from
the silos. ﬁry.fly\ash can be used as an aggregate in concrete, and as

‘such, has.a commercial value of from five to six dollars per ton.

FDER regulations requife that all new sources of air pollution undergo a
PSD review. Spch a review entails an analysis of the degradation of
sulfur dioxide and suspended particulate matter concentrations expected
t0.0CCur in the vicinity of the neﬁ source since tﬁe-baseline year. The
FDER defines baéeline air Quality as "ambient concentratioﬁ levels .
existing duriﬁg 1974".plus the additional affgct of -those sources per-
lmitted for.constrﬁCtion but not operating prior  to January‘l, 1975. In

the case of short—term concentrations, the baseline - is defined as the
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second highest concentrations, which is consistent with the AAQS for.
short-term averaging times. For projection of future conditions with
the prbposed units in operation, maximum permitted or allowable emission

rates must be used.since the source could legally emit up to that limit.

Increases in ambienﬁ TSP concentration'levels above the baseline year
are limited to specified increments (Table 2.1) for each area classi-
fication. -Citrus County is currently classified for PSD analysis as a
Class . II area. The Chassahowitzka Wilderness Area, some .20 kiiometers
south of the plant, is a Class I area. The FDER regulations specifi-
cally réquire the use of approved atmospheric dispersion models to

determine changes in baseline concentrations.

The U.S. EPA Region IV has not delegatedbPSD review authqrity to the
State of Florida. In addition, revised PSD regulations were recently
promulgated (June 19, 1978) by EPA and the revised regula;ions differ
somewhat from the FDER regulatioqs. The most significant difference
Between the two sets of regulations is.in EPA's definition of baseline
air quality as those ambient concentrations existing on August'7, 1977,

whereas the FDER baseline is calendar year 1974.

For these reasons, independent PSD review will be conducted by FDER and _
the EPA and separate PSD analyses are needed. This report.presents the
methodology, data bases, results, and conclusions of the PSD analysis

for the proposed system relative to the FDER regulations.
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Table 2.1. Prevention of Significant Deterioration Suspended
‘Particulate Matter Increments (ug/m3).

. . . Class
Averaging Time _ I 1I I1I
Annual Geometric Mean ~ 5 19 37

24~-hour Maximum * : 10 37 75

* Increment may be exceeded once per year.

Sources: ‘Public Law 95-95, Clean Air Amendments of 1977.
Federal Register, Vo. 43, No. 118, June 19, 1978,
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3.0 DESCRIPTION OF THE-PROPOSED SYSTEM

.As an essential-part of the coai conversion procéss of Crystal River
Units‘l_and‘Z,_a new fly ash handling syste@ is to be constructed by
Fiofida Powef'Corporation. .This.system will modify an existing system
"fof Unit 2be wﬁicﬁ'flylash is mixed with sea water and-hydraqlicélly
.sluiced into a holding'pond.-.The modification to handle .dry fly ash‘
will also include Unit-1 and will allow for the transfer of the ash to‘a
dry storage silb,for truck disposal. The majof components of the system

. are outlined below.

From the Unif 1 precipitator and gas recirculation dust colleétor
hoppers, dry fly ash will be evacuated by two vacuum blowers and -then
discharged at a maximum_design'rate'of 44 tons per hour into a common
"Unit 1 and 2 transfer silo. The discharging mixture of air and ash Qill
run through the transfer silo's primary and secondary separator and a
bag dust collector béfore.exhaus;ing into the atmosphere by means of the
vacuum blower. This exhaust is refefred to as Soufce 1 for the proposed

.system.

Fly ash will be evacuated from the Unit 2 precipitator and economizer
hoppers at the maximum design rate of 55Itons per hour by means of a dry
vacuﬁm and dischargeé into a common Unit 1 and 2 transfer silo. The
vacuum will be created by the operation of dual jet hydroevacuators
using highrpresSuré sea water. The dis@hafging air-ash mixture wili be-
channeled through a priﬁary and - secondary séparaﬁor~and-sluiced with .sea
wéter’into the existing elevated air separator and then into aﬁ ash pond

by means of a 12-inch pipeline.
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Dry ash from Units 1 and 2 will be fed under pressure into a common

transfer silo through two 8-inch pipelines. The air displaced in the

traﬁsfer silo by the incoming.air and ash will be vented through a bag

"~ 'dust collector to the atmosphere (Source -2). The fly ash will enter the

"storage silo by means of two 8-inch outlet boxes with conveying air

Vented.through an additional dust bag collector (Source 3).

Computer outputs containing the emissions and stack parameters for the

above three sources are included in Appendix A,
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4.0 ATMOSPHERIC DISPERSION MOﬁELING METHODOLOGY

4.1 GENERAL |

Io.combleteiy evaluéte the impact ofiemissions and-deterﬁine compliance.
with Ambient_Air Quality-Sténdards and othéf regulations,-thé relation-
shiﬁ between atmospheric émissibns and éir_quality ﬁust be established
‘and the spatial distribution of atmospheric pollution in the vicinity of
- pollution sources must be determined. One approach to determine this
relationship is to assuﬁe that a change in emissions would cause a’
proportionate change in air quality. This approach! however, does not
explicitly include the effects'df‘meteotology, topography, and stack gas
parameters and therefore does nof insure ah'accurate estimafe~of the |

impact of emissions on the overall air quality.

In response to this deficiency, the air quality "dispersion model” has

- become an accepted method for-éstimating the spatial distribution of
'pollutant concentrations. Currently, the dispersion models are
generally restricted to nonreactive or sldw réacting pollutants, such as
sulfur’diqxide, suspended particﬁlate matter, and carbon monoxide.
Current state-of-the—art techniques in-dispersion.modeling cannot
accurately predict concentrations fdr reactive pollutant species such as

nitrogen dioxide, hydrocarbon, and photochemical oxidants.

Mathematical dispersion models simulate the effects’ of stack height,
stack flow parameters, source distributions, and atmospheric elements,

such as air flow and mixing, on the transport and dispersion of
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pollutants emitted into the_atmésphére. Dispersion models are useful
for calculating the spatial disfributidn of concentrations that result
from'Qarious.sources aﬁd can be manipulated to estimate ground—level
goncentrationé fo;-éxtreme méteorological'conditions;. figure 4.1, which
‘illus;rates.the procedure to follow in applying a mathematical_modél,
shows that by compiling existing emission; meteorological, and air
quality data, a dispersion model cén estimate the spatial distribution
of air quality. If calibrated, the model can-be used . to prédict con—
centrations for future expectéd'emissions and meteordlogical situations.
If uncalibfated, the model is useful for predicting thé relative change
in air quality as a result of varying emission parameters, meteorolog-

ical conditions, and source distributionms.

The Federal Environmental Pfotection Agency (EPA) has developed several
-dispersion,modelS'whicH use the Caussian diffusion equation. The basic
formulation .of the Gaussian equation assumes that the ground-level
concentration is inversely proportional to tﬁe mean wind speed. Tﬁe
Gaussian distribution describes the horizontal-and vertical pollutant

dispersion in a plane normal to the wind direction.

It should be recognized, however, thaﬁ such dispersion mddels have
rather severe limitations in that they cannot reasonably.predict
expécted ground—-level pollutant éoncentfations from a multitude of
sources under meteorological conditions for which the Gaussian equation
is.not abplicable (i.e., calm winds, aerodynamic downwash, or

fumigation).

10
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An atmospheric dispersion model can be defined as a mathematical
description of the transport, dispersion, and transformation processes
that occur in the atmosphere. In the case of sulfur dioxide, it is

generally assumed that chemical conversion .of this substance is small

with respect to its average residence time in the atmosphere. 1In the

case of particulate matter, it is assumed that no particles are scav-
enged from the atmosphere by fallout or washout. These assumptions,
which are conservative, tend to result -in predicted concentrations being

higher than actual measured-concentrationé.

The Florida Deéartment of Environmental Regulation (FDER) and.the'U.S.
EPA Ambient'Air.Quality Standards for suspended'particulate matter are
for annual and 24-hour periods of time; therefore, thé dispersion models
must predict-concentrations for various averaging times. However, most
dispersion models estimate concentrations for a one-~hour period or for
seasonal or-annual time periods; Iann average concentrafioﬁ for an
intermediate period is required, two options are available:

1. The short-term model pan be used to estimate concentrations
hour-by—-hour for the périod of interest and anAaverage of all
hours can be_taken with consideration given to an appropriéte
calibrafion factor.

2.'_Statistical techniques suggested. by Larsen (l97l).for log?
normally distribﬁtéd daﬁaAér empirical techniques as summarized
by Strom (1976) for point.sources can be utilizedvfovconvert a
concéntration'from ope'averaging time.to another.

In this study, Method 1, abové, was utilized.

12
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Several widely recognized techniques for estimating or predicting
grOundievel péllutant concentrations were utilized in this study. These"
techniques are discussed in detail in.the following sections. Three
EPA—approved‘models were utilized--the Air Quality Display Model (AQDM),
the Point Multiple Model wifh wind shear effects (PTMTPW), and the -

CRSTER Single Source Model.

The AQbM, which deterﬁines annual average levels of atmospheric
-pollution from annual emissions and meteorological data, was used to
conduct the long-term impact evaluation. The short-term impact
assessment was conducted using the PTMTPW and CRSTER, which calculate
hourly pollutant concentrations from hourly emissions and meteorological
parameters. These hourly levels can be averaged over any longer time
period to facilitate comparisons of estimated air quality with air
quality standards. A more thorough description of the models is

included in Appendix B.

The long-term ambient air quality standard for TSP is expressed in terms
of annual geometric mean. The long-term air dispersion models, however, .
calculate annual'arithmetic mean coﬁcentrations. Therefore, a method of
conversiqn from arithmetic mean to geometric mean concentration is
necessary in order to compare estimates with air quality standards.
Larsen (1971) has developed an equation which expresseé the relationship

for log-normally distributed data:

Maa S )
Mg = exp (0.5 1n2 §

g)
where: Mg = geometric mean

Mg4 = arithmetic mean

' Sg

standard geometric deviation
13
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_ An analysis of many years oanmbient Tsf daﬁa indicates that the log-
normal aséumpfion_is.a gdod.épproximation‘for suspended_ﬁarticulates in
suburbén and rural areas. This analysis also showed that Sg values

: nérmally range from 1.0 to 2.0 for an annual period, with a ‘typical
value of 1.5. >inser;ing an Sg of 1.5 into the above equation

results in a Mg/Ma, ratio of 0.92. This ratio was used to

convert érithmetic mean TSP levels to geometric mean TSP levels, based

upon the modeling results.

A calibration or ad justment to model calculated concentrations was not
performed. Therefore, all repbrted results for both sulfur dioxide and
suspended particulaté matter reflect a calibration factor of 1.0 for

both short-term and long-term models.

The emissioﬁs inventories utilized in the modeling included all signif-
icant man-made. sources of particulate matter in the area of interest.

" Several natural background sources of TSP do exist, including vehicular
traffic over roadways and windblown dust; It is generally eétimated
that an average natural background concentration of 35 ug/m3 exists
over the‘soﬁthéastefn-United States (McCormick and Holiworth, 1976);
ESE's past experience in the study area indicates the background is.
actually betﬁeen 25 and 30 ug/m3.' To be conservative, a background

- of 35 ug/m3 was utilized in the modeling fesults.

14
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4.2 QEfEOROLOGICAL DATA

Meteorologicai data psed in theflong—term modei AQDM consisted of.
1971-75 hourly stability wind rose data from Tampa, Florida, obtained
from thé.National-Climétic Center in Asheville, North Carblina. Thé'
wind rose which reflects these data is“shown in Figure 4.2.. fhevsame
hourly data was utilized in the CRSTER modél.to determine the worst day
meteorological.conditions with a five—year-data base. -The Tampa data v
are the most representative and complete ‘data available for the Crystal

River site.:

4,3 INCREMENTAL IMPACT

Maximum annual and 24-hour TSP concentrations due to operation of the
proposed facility only were determined at its maximum permitted emis—
sions. .- Stack parameters for the new sources were calculated from the
FDER construction permit application. All emission rates fo:.the pro-
posed units were caléulated at the maximum expected rate. Year—round

" and 24-hour per day operation for all three new soures was assumed,

" For the annual modeling, a 13 x li kiiometer grid with 1 kilometer:
spééing centered at Unit 1 aﬁd 2 was used to determine the incremental
impact- of the proposed system.. Worst 24fh0ur periods were détermined
witﬁ the Single Source (CRSTER) model with a recebtor'spaéing of

0.5 kilometers or less. This ‘spacing was further narrowed to

15
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0.1 kilometers by using the PTMTPW model which inputs the.appropriate

. worst-case meteorological conditions.

A iisting of the CRSTER and PIMTPW runs executed for the incremental
impact analysis.are shown below:
CRSTER Runs .
| 1. Pfoposed fly ash handling.system'only-—Maximum.TSP emissions
PTMIPW Runs

Day = 15 (1973) Direction* = 310--Maximum Particuléte Emissions .

.*In the downwind direction

4.4 PSD ANALYSIS--CLASS II

. The maximum annual average TSP increment was determined graphically from
concentration isopleth maps. The air quality of the baseline year
(1974) was subtracted grid-by-grid from the projected.air qﬁality of the
period the proposed system plus Units 4 and 5 will be operational
(1980's). The maximum difference at any given grid point receptor is

the maximum increment.

' The maximum 24-hour TSP increment was determined by examining the second
highest increment ét three receptors:
1. ‘At the point of maximum incremental contribution of the
proposed system,
2. 6n.the northern end of the axis line conneéting Units 1 and 2

Qiph Units 4 and 5, and

17 -
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3.

On the southern end of the axis line connecting Units 1 and 2

with Units 4 and 5.

All analyses were confined to the area outside FPC's property boundary.

The particulate matter emissions from.the existing units at the Crystal

River plant were determined as follows:

]-.

For the baseline year (1974), maximum emissions were utilized.
Particulate emissions were based upon 0.l 1b/106 Btu for
Units 1 and 2 with Unit 1 on o0il and Unit 2 on coal. Annual
load factors were'uséd for the annual emissions while
short-term emissions were calculated on the basis of

100 percent load conditions.

In order to project future conditions, maximum allowable

emission rates were utilized for all sources, both existing and

proposed. The sources included Units l.througb 4 as.coal—fired
units and the addition of the coal/ash handling operation of
Units 4 and 5. All pertinent information was supplied by FPC.
The CRSTER and PTMTPW runs which were executed for this phase
are shown below:
CRSTER

1. Crystal Rivér Units 1 and 2 on pil—-Baseline TSP

2. Crystal River Units 1 and 2 on coal plus,prbpdsed

'sources—-ProjectedJTSP

3. Crystél‘River Units. 4 and 5 on coal--Projected TSP.

18
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1. Day =15 (1973) Direction = 310--TSP projected
| emissions.: _
2. Day = 136 (1974).Direction =_3lO-—TSP Baseline

emissions..

The above rﬁns were from the pbint of maximum impact of the proposed
system. All runs, however, can be found in Appendix B. Short-term
impacts were determined with the FPC plaht only since no other majof.
sources are located within 15 kilomeﬁers of the site. Annual iﬁpacts
were détermined with all source interactioné.up.to:SO kilometers from
the site. This includes all sizable particulate matter sources in

Citrus, Marion, and Hermando counties.

Receptors for the annual isopleth maps extended 6 kilometers in all
directions from the plant. Short-term receptors included 8 or 9 concen-
tric circles for each of 36 wind direction sectors up to a distance of

5 kilometers from the plant.

Increment consumption was determined for the annual and 24-hour averag-
ing times. For short-term increments, the highest, second-highest con-

centration-in 5 years at every receptor was utilized.

4.5 PSD ANALYSIS--CLASS I AREAS
~The Clean Air Act Amendments of 1977 require that all national
wilderness areas which-exceed 5,000 acres in size be designated as

Class I areas for PSD analysis. The'Chdssahowitzka Wilderness Area, a

19
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required Class 1 area, is 20 kilometers from the site at the nearest

point.

It should bé-noted that, although concentrétion Caléulations éan be
vébtained.from the models fof-large downwind distances,'theiaccuracy of
the calculationé are highly uncertain. Variations in air flow,
including wind speed and wind diredtion, and in terrain characteristics

over such distances can cause these estimations to be very inaccurate.

To deterﬁine compliance Qith the annuai Class I TSP increments, one
receptor 20 kilometers to the soﬁth of Units 'l and 2 was included in all
annual runs. This is the upper border and closest approach of the

Cléss I area to the site and is sufficient for determining annual

degradation.-

To determine compliance with the 24-hour TSP Class I increment, a
20-kilometer ring was iﬁdorporéted in all CRSTER models and - a line of
closest ;eceptofs.in the PTMTPW. Class I worét dayS‘were>determined at
" the- 20-kilometer ring from CRSTER directions of 17, 18, and 19. All
other méthodology is the same as fbf the Class I1 increment.
CRSTER

Same as Class II.

PTMTPW

1. Day. = 320 (1972) Direction = 180--Maximum projected TSP

emissions.

2. Day = 328 (1972) Direction = 180--Maximum baseline

_emissions.

20
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4.6 AMBIENT AIR QUALITY STANDARDS
In addition to the determination of increment consumption, the maximum

TSP concentration beyond the property boundaries was compared with the

'respeétive AAQS. This methodology utilized the highest, sécond—highest“

concentrations at each receptor, since these values could be directly'
related to short-term AAQS,-whiéh can be exceeded once per year (as can
the PSD increments). The CRSTER and PTMIPW runs utilized to determine

compliance with AAQS are listed below:

CRSTER

1. All FPC Sources——Projected TSP

PTMTPW
1. Day = 15 (1973) Direction = 310--Maximum projected 24—hour TSP.
2. Day = 105 (1972) Direction = 20——ngimum projected 24—hourbTSP.
3. Day = .

326 (1975) Direction = 200-—Maximum projected 24~hour

TSP.

21
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5.0 RESULTS

5.1 AMBIENT AIR QUALITY

Figure 5.1 éresentS'annual'average TSPlisopleths feflective of all
~sources in the l980's,'inc1uding*the proposed system. The ma#imum
cdncgnfratiqnvbeyond the plant boundaries is predicted to be 39 ug/m3,
which is well below fhe.60 ug/m3 AAQS. A spétial distribution of

all second-highest 24-hour TSP concentrations  for the proposed facility
only is portrayed in- Figure 5.2. A maximum of 50 ug/mj is located

just outside and northwest of the plant boundafies. The 24~hour TSP
AAQS 1is 150 ug/ﬁ3. These results, summarized in Table 5.1, include

a background concentration of 35 ug/m3.

5.2 PSD RESULTS--CLASS 1II

Figure 5.3 shows the annual average TSP air quality in the baselinevyear
(1974). The maximum incremental increase between Figures 5.3 aﬁd
AFiguresvS.l (projected air quality) is at the péint'of maximum impact,
or 4 ug/m3. The 24-hour TSP baseline air quality is shown in

Figure 5.4. Since Units 4 and 5 are at a different location than

Units 1 and 2, a CRSTER could not be ruﬁ with all the proposed soufcgs.
together. Therefore, isopleths of projected 24~hour air quality were
ﬁot devgloped and a maximum increment could not be determined graphi-
cally (see Section 4.4). The maximum increment is located at the point
. of maximum impact of the proposed system and is equal to 14 ug/m3.

This is less than one-half of the allowable PSD increment of 37 ug/m3.
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KILOMETERS

5K POINT OF MAXIMUM CONCENTRATION=39 ug/m3

FIGURE 5.1 MAXIMUM PROJECTED ANNUAL AVERAGE TSP CONCENTRATIONS# "
. (ug/m3) WITH UNITS 1-4 ON COAL AND PROPOSE
‘SYSTEMS, 1980's. :
#|NCLUDES A 35.ug/m3° BACKGROUND CONCENTRATION.
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a0

Q C'?ys

36 . : - .
LY\4 Oﬂ L=l !

SK POINT OF MAXIMUM CONCENTRATION=50 ug/m3

FIGURE 5.2 SPACIAL DISTRIBUTION OF 24-HOUR SECOND HIGHEST
| TSP CONCENTRATIONS* (ug/m3), INCREMENTAL IMPACT .
OF. PROPOSED SYSTEM ONLY. |
#INCLUDES A 35 ug/m3 BACKGROUND CONCENTRATION.

¢
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FPC-MISC.4 i . ' . FLY/DER/TB5.1
9/14/78 : '

Table 5.1. Maximum TSP Ambient Air Quality Results* (ug/m3).

®
Annual . 24-Hour

o ~ All Sources (1980's) 39 50

AAQS : 60 150

* Includes a background concentration of 35 ug/m3.

o . , .
o
o
[




B 7 L
; é : 6 J . ALL CONCENTRAT]ONS LESS THAN 36 ug/m3 :
. | b ) i

_ KILOMETERS

FIGURE 5.3 MAXIMUM ESTIMATED ANNUAL AVERAGE TSP CONCENTRAT |ONS#
_(ug/mB), BASELINE :CONDITIONS, 1974,
% |INCLUDES A" 35 ug/m3 BACKGROUND CONCENTRATION.
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" FIGURE 5.4 SPACIAL DISTRIBUTION OF SECOND HIGHEST 24-HOUR
TSP CONCENTRATIONS#* (ug/m3), BASELINE CONDITIONS,
1974, .
*INCLUDES A 35 ug/m3 BACKGROUND CONCENTRATION.
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9/19/78

5.3 PSD RESULTS - CLASS I

The maximum Clésé 1 increments were determined at the Chassahowitzka
Wildefness Area, 20 kilometers -south of the site. Maxiﬁum increments
are much less tﬁan l.ug/m3,for the annual average énd are 2 ug/m3

fbf the 24¥h6ur TSP inc_rement.. All PSD re'sult.s are summarized in

Table 5.2.

28




FPC-MISC.4 ' - ' FLY/DER/TB5.2
9/14/78 : :

Table 5.2. PSD. Results--Total Suspended Pafticulé;es

Class T ' Class II
Maximum Annual Average Increment <1 : 4
- Allowable Annual-Average Increment 5 19
‘Maximum 24-Hour Increment - . 2 14
Allowable 24-Hour Increment ' 10, 37
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FPC-MISC.4 : , . FLYASH/DER.23

'9/19/78

6.0 - CONCLUSIONS

.Based_upon'the atmospheric dispersion modeling analysis presented in

this repdrt, it is not expected that any allowable Class I or Class IT.
PSD increment will be_éxceeded as.a result of operation of fhe proposed
fly ash system at’the FPC Crystal River plant. In additioﬁ, National
AmBient Air Quality Standards are nof expected to be exceeded.. These
results are based upoﬁ the modeiing of worst—-case meteorological |
cqnditions, IOO_perceﬁt load conditions, and maximum allowable emissions
from ail FPC Sourceé (including fhe proposed ﬁnits), which have a very

low probability of. simultaneous occurrence.

The above conclusions are based upon atmospheric dispersion models which
have not been calibrated or validated for the area of interest. It has
been ESE's experience that these models tend to overcalculate c&ncentra—
tions for meteorological conditions for which the models are appro-

priate, i.e., Gaussian plume dispersion.
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?lANI MAME Y FPC CR FLY ASH POLLUTANT 51 EMISSICON UNETAL GM/SEC AIR QUALITY UNITSE GM/Maal}
INCREMENTAL [MPACT UF PRUPGSEC LNTITS

MET CFILD REQUFSTED

SIN NU. YR STH Np, YR
SURE ACE 12842 11 128n2 711
UPIPEK ATR 12802 711 12R462 79

PLANT LOCATINNG RURAL
NOQ TAPE OQUTPUY
MET DATA will N1 RE PRINTED

LTS LRI N T T R TN U (N Y S (Y N N TN WS Y AR Y TN TN Y N N NS WA N I N N OO TS U S N NS TR TR W N Y Y O K O I
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T T T T T T T T T N T U N T O N TN TS WY NS S NN NS OGN N N U ARG S SO N UK U A SO Y A
NN TN T TN TN TN TN TN CONE NN N TN TN T Y N Y S U N R Y W N A U W I (U U IO U U U U S SN (N (Y U (Y T N SO S W
TN O TN TN T T TN N TN T N T T TN T N TN AN U WO N TN WAOE I NN AN KT N N TN O T S K K K T T B O O
A T T T TN TN T T TN T T T YT N TN N TN SN AN O TN TN T N TN O TR IS N N YOO O A N N OO TN S N K K T T K O IO
I I T I T N IO T IR T I B B

A A K A A i Ao A * * * A A [ * * ] ] NDTE ] * ~ A, A A * A A * A ] " * b * * * *
ALY, lAﬂl,_ES; 1NCL_UDING SLURCF CCMNIRJRUTION, THAT CONTAIN MANNUALM™ IN THE HEADING ARE BASED CNLY CN THNSE NAYS

MARKEND @By "1" IN THE ARCVE TARLE



RIEG DUSTANCES(KK) = 200 $,00

SIACK & f==FL Y ASH TRAMSFLR Sybt.
STALK #  2==F|Y ASk TRAMSFLIE SILD
STACK m 3==F1.Y ASh STORAGLE S{LU
SYALK MUNT EMTSSTUN RATE
' (GMS/78kC)
i AL L Vo064
2 AL 0,060,
H ALL vitiag’

H,00 5,00

BETGHT
(FLTERS)

2.44
o, 70

28,30

2N 00

GIAMETER
(METERS)

1,20
0,59

0,08

ExIT VELCCITY
(M/SEC)

37.19

TEMpP
(DEG,K)

359,00
359,00

539,00

VUOLUMFTKIC FLCW
(Mxs3/SEC)

1.17



Best Available Copy o R

PLANT NAMES® FPC CR FLY A3H POLLUTANTS TsP EMISSTIUN 1INITSS GM/SEC AIR QUALITY UNITSS GV /Manl

.
YEARLY SECHND MAXIMUM 24=HOUR CUNG=  B,0152F=06 DIRECTICN= 18 DISTANCE= 2,5 kM DAY=129
YEAN= 21 _ : ' ' ' . g
: _ »
SLCOND HTGHEST 24«HUUR CONCENTRATION AT EACH RECEPTUR
RANC 2.5 KM 3,0 K 4,0 KM 540 KH 2040 KM
NIR ' _ . ]
1 < 917E=06 (. 28) 2 H06RE=006 ( 28) 1,7568E=06 ( 28) 1,3609E=06 ( 28) 2,6122E=07 ( 28)
? 2 3096F=n6 (228) I,8079E=06 (22R) 1,2200F=06 ( 24) 8,9381E=07 ( 24) 1.2306E=07 ( 24)
3 1 B551FE=06 (197) 1,4930F=06 (197) 1.0620FE=06 (197 8,2092E=07 (}12) 1,1348E=07 (112) Ld
N 1,892 1F=u6 (1106) 1,4539€=06 (116) 9,5671E=07 (116 6,94T4E=0T (116) 1,4168E=07 (254)
5 S¢T1ook=u6 ( 82) N,6287F=06 ( 82) 3,3025E~06 ( 82) 2.5217€=06 ( B82) 4,6529E=07 (. 82)
6 A Lue3F-u6 (119) 3,8089F =06 (119) 2,8192E=n6 ( 23) 2,1507E=06 ( 23) 3,6109E~07 ( 23) g
1 2,2327E«06 ( 31) 1,6986E=06 ( 31) 1,1106E=06 ( 31) 7,9688E-07 ( 31) 1,6959E=07 (196)
8 2,51099f«06 (161) 1,9625¢=06 (167) 1,29376~06 (167) 9,4355E=07 (167) 1,3342E=07 (167)
9§ A5%6E~u6 ( 91) 24,1950F=06 ( 91) 1,72012E=06 C 73) 1,2980E=06 ( 73) 2,0945E=07 (166) L4
10 N, 1790E=06 (199%) 3,7975F=06 (19%5) 2,2733E=06 (195) 1,6998E~06 (195) 2.B156E=07 (195)
1 2.7539F =00 (324) 2,1969F=06 (321) 1,5356E=06 (324) 1,1532E=06 (321) 1.B626E=07 (324)
12 0 578 =06 (123%)- 3,2750F=06 (123) 2,2663E=06 (123) 1,6987E-06 (141) 2.2997E=07 (141) -
13 3,5799E=006 (107) 2,9748E=00 (107) 2,1805E=06 (107) 1,6900E=06 (107) 3,12208=07 (107)
1 A 90550 =06 (194) 3.9102E=06 (191) 2,7019C=06 (194) 2.0027E=06 (194) 2.,94U1E=0T € 70)
o4 3 I21FE=06 ( T0) 340907E=06 C T0) 2,4321F=06 ( T0) 1,8326E=06 ( 70) 3.0A17E~07 ( 70) bl
16 5, 166NE=06 ( 18) N 1681E=06 C 1R) 2,9268E=06 ( 1A) 2.2174E=06 (259) 1,9107€=07 (259)
17 3,1617k=06 ¢ 13) 2,795%4E=00 ( 13) 1,9615C=06 ( 13) 1,4773kw06 ( 13) 2.,6231E=07 ( 98)
1H B 01S2E=06 (12Y9): 6 NIRTHE=06 (129) 4,6043E=06 (129) 3,5079E=06 (129) 7.,588SE=07 (171) L
19 H092E=06 (191) 3,3575E=06 (191) 2,4187E=06 (191) 1,85URE=06 (191) 3,2767E~07 (191)
20 2,01%3E=y6 (3412) 1,6508E=006 (3412) 1, 17T41E=06 (342) 6,9323E-07 (34?) C1.5605E=07 (342)
21 3,5%1nF=06 (329) 2,76BBE=006 (329) 1,9006E~06 (329) 1,4234E=06 (329) 2,5483E=07 (329) °
27 3,BH97E=-0b (311) 3, 1132F=06 (311) 2,2280E=-06 (31 1,7170E=06 (311) 3,5960E=07 (311)
2% N.6AN3E~n6 (2T0) 3,5602F=06 (270) 2,33136~06 (270) t,7626E=06 € 47) 3,1155E=07 ( 47)
21 w150 F=006 (3%9) 4,8137E=06 ( 2) 3,4002€=06 ( 2) 2,5660E=06 (' 2) 0,1505E=07 ¢ .2) &
25 N 1N39FE=yt (290) N AN50E=06 (290) 2,9535E=00 (290 2,2701E=06 (290} 4,5722L=07 (290)
26 4,5302FE=u6 (161) 1,5989F=06 (16]) 3,421TE=06 (161) 2,7075E=06 (161) S 6,4333BE=07 (161) ;
27 T IT19E=06 (26Y) 546694E=06 (2065) 3,9098E=06 (265) 2,9239E=06 (265) 4,81B5E=07 (265) e
20 7,509%E=u6 (2345) - 641879E=06 (2135) 4,4486L=06 (306) 3,4071E#06. (306) 6.2745E=07 (306)
29 N 9777E=06 (258) N UT02E-06 (25R) 2,9126E=06 ( 11) 2.,09856=06 € 11) 3,2472E~07 (279) -
30 6 1BL9E=96 (185) N149911E=06 (18S) 3_U9B2F-ne (348) 2.6063E=06 (34R) 4,FIBIE=0T (18S)
31 H ABI3E=06 (345) 0,7280E=06 (345) 3,3387E=06 (345) 2,52R6E=06 (345) 0,3859E+07 (345)
312 N 5031F=06 (3061) 3,0043E=006 (3061) 2,6033E=06 (361) 1,9901E~06 (361) 3.6706F=07 (361) -
J33 0 5,B073E=06 (9) h,507T6E=06 ( 'S) 3,0738F=06 ¢ S) 2,2S574E=06 ( 5) 3,7709E=07 (193)
34 §,9912E=06 ( A8 3,232RE=06 ( 88) 2.2913E=06 ( 88) 1,7333k=06 ( AR) 2,8123L=07 ( 88)
T35 2.798TE=06 ( 61) 2 3550E=06 ( 61) 1,6113E=06 ( 61) 1,1995E=06 ( 61) 2,0697E=07 (254)
30 237) 3,6095E=06 (237) (2373 2,0223E=-06 ( 25) 3.5370k-07 ( 25) e

S n,3n87E=y6

2,6520E=0b




PLANT NAMEL FPE GR FLY ASK

YEARLY 3F(CUND MAxlﬁuw 2Hh=HUUR CUNCe

YFAR= 72

RANGE R
bIn
1 200 7E=06
2 3,703%F«y0
3 5, 10619E=06
N 4,.5090E=00
5 5.,038%F =06
v 2 BULIF=0b
I 0 1258E=06
4 3 NP09E=0G
g HTIE~ub
10 3,031 0F=p6
11 2,58 21E=00
17 3,7780E=u6
13 2, 65 3E=06
11 b‘U125E-Ub
1t S, 10BTE=06
16 3.751006F=06
17 2,014F=y0
18 3 BIS2FE=00
19 3. 07906F=90
20 2 080E=g0
21 3 . 5T580=00
°? N A16T0E=06
23 N THR2F =006
21 A BT8O =00
25 T,20652E=06
20 N, ORRSE=06
21 U ABNSBE=U6
P8 N, B2HNE=9b
29 S,.3031F=yb
30 4 BTHIE=Y6
31 4, Bu9JFE~00
32 A 167 8E=06
317 N 3tenE=u0
M2, 1710E=08
% 2,9201F=u6
36 2, BaTNE=y6

SECIND HIGHEST 2M«K(lUR

KM

€ 9N
€10%)
( 56)
. 3
(221)
(239)
(1-80)
(181)
(114)
(amn
(nn)
C 9)
( 63)
C18n)
( 93)
¢ 18)
(300)
(ant)

C 25)

(203)
(55
2719)
( 59)
(339)
(2106)
( 59)
¢ s
(212)
(260)
(262)

€ 15)°

(333)
(158)
€ 13)

() -

C 1)

300

1,9087E=00
2,9325€ =00
2,THBE=00
24,8019k =00
2,8651E=06
2 1RNSE=00
3,7041E=00
2 3519E=06
2,798 |E=06
R‘IHIEZF-O(\
2,009RE=00
2,97731=06
1,9952F =06
55 1ARE=06
2,5H7RE=06
3, 0130F =00

2 1280F=06

KQUhUSE-Hb
2 IRTSE=00

1 OINLE=0G

2,9262E=00
3.3N199F =06
3,9169E=00
3,5852E~0h
3188()‘5E-0(1
N,6002E=00
5,3717k=00
3,823UF=00
N 189UE =0b
N NNGUF =006
3,9125F=06
3,M1213E=06
Y A315F =00

~2!|73ﬂE-06

2, U325E=00
2. 2299E =06

POLLUTANTY

7.26%20 =06

Best Available Copy

18P

DIRECTICNE

CONCENTRATION AT EAQH

KM

« 9)
(105)
€ 56)
« 3)
(221)
(23%)
(tav)
(181)
(tan)y
( Aq)
( 8an)
C 5)
( 63)
(184)
( 93)
 78)
(300)
(281)
( 25)
(261%)
{ S%5)
(279)
( 59)
(339)
(219)
( 59)
«s57)
(212)
(P60)
(262)
( 1%)
(333)
(158)
t 13)
(1%9) .
« 30)

a0

1,397RE=06
2,0296F =06
1,8552F«nh
1,9614F=06
1,9805F =06
1;a560F-oo
2,5239E=06
115796F-nb
1,8853k=06
1,7302E~06
1,3972E=06
2,0290f=n6
1 JU209E=06
3,9243E~06
1,86b66F~06
2,100RFE=06
1,5252E~06
2,1373E~06

N THTTIF=06

1,1978F=06
2,1532F=06
2,3717C=06
2,8150E=06
2.4183F=06
4,1909E=06
3,3268F=06
3, 7609E=06
2,6220E=06
2.B060E=06
3, 1150E=06
2.8379E=06
2 U6BRE~08
2.3808E=06
1.,5354E=06
1, 0003E=06
1.5313E=006

FMISETIOUN

25 DISTAKCE=

RECFPYOR
KM

«C 9
(105)
( 56)
« 3
(104)
(239

(1503
(181)
(14a)
( 8a)
( 8a)
€ s

( 63)
(184)
€ 93)
( 78)
(300)
(320)
 2%)
(263)
( 55)
(279)
( 59)
(339)
(219)
( 59)
(306)
(242)
(260)
(262)
( 15)
(333)
(158)
(136)
(159)
€ 30)

UNITStL GM/SFC AJR GUALITY UNITSp GM/MA%3
Pe5 KM DAY=216
g,0 KM 20,0 KM

1.,1210E=06 (210) 1,9917E=07 ( 10)
1,5162F=06 (105) 2,U430E-07 (105)
1,4204E«06 ( S6) 2,6596E=07 ( 56)
1. U581€6<06 ( 3) 2.2125F=07 ( 4)
1.,4946E=06 (106) 2,4966E=07 (106)
1., 0686E=06 ( 37) 1,7673E=07 ( 37)
1.8629E=06 (180) 2.73B1E=07 (180)
1. 1611F=06 (181) §1,9053E~07 (1R0)
1.3913E=06 (142) 2,201RE=07 (144)
1.3273E«06 ( 8a) 2,95hSE=07 ( 84)
1.0054F=06 ( B4) 1.,6640E=07 ( 84)
1,5027E=06 ( S) 2,1916E=07 ( S)
1,0890E=06 ( 63) 2,0014FE=07 C 63)
2.,9973k=06 (184) S.533UE=07 (184)
1,4352E=06 ( 93) - 2,3666E<07 ( S1)
1,5736E=06 ( 78) 2.3390E-07 ( 18)

 141658E=06 (300) 2,0660E=07 (300)
1,6221E=06 (313) 2,8RBRATE=07 (281)
1,3163E=06 ( 25) "2,0183E~07 ( 25)
9,0793E=07 (263) 1,5685E=-07 (263)
1,6727E=06 € 55) 2,92776=07 ( 53)
1,8010E=06 (279) 3,2087E-07 (279)
2.1590E=06 ( 59) 4,5270E=07 (289)
1.7783E=06 (339) 2,8156E=07 (147)
3,1897E=06 (219) 5.3519E=07 (219)
2,5158E=06 (264) 4,0459E=07 (257)
'2,7928E=06 (306) 4,804TE=07 (306)
1.9492F=06 (242) 3,2100E=07 (231)
2.,0916E=-06 (260) 4,2993E=07 (290)
2,3810E~06 (214) S,1850E=07 ( A1)
2,1793E~06 ( 15) 4,1555E=07 (244)
1,8959E=06" (333) 3,36U3E-07 (333)
{.78U6E=06 (158) 3,1644FE=07 ( 22)
1.1722E=06 (136) 2,0697E~07 (136)
1,1026E=06 (159) 1,6B01F=07 (186)
1,16473E=06 ( 30) 1,BRESE=07 ( 30)

o o o [



Best Available Copy
PILLAMT NAMES FPC R FLY ASH POLLUTANTS 18P EMISSIUN UNITSE GVM/SEC AIR QUALITY UNITSs GP/MARDZ

YEARLY SMCOND MAXIMUM 24=-HOUR CONCz 1 A2R6E=05 DIWFC1LCN= 31 DISTANCE= 2,5 kM DAY= 15

YEAR= 73
SLCUNE HTGHFST 20=pQUR CONCENTRATUON AT EACH RECEPTNR
RANGE 2.5 KM 3, U KM N0 KM 5,0 KM ] 20,0 KW~
nin :
I 2.M089F=06 (L127) FL9530E=06 (127) 1,3336E=06 (127) 9,9259E=07 (127) 1,5045E=07 (127)
2 2,0U20F=u6 (36%) C 2,0893E=06 (365) 1,3702C=06 (146) 9,78H9E=07 (146) 1,2120E=07 (146)
3 2, V09T7E=06 (187) 1,0690F=06 (187) 1,1951E=06 (187) 9,0628E-07 (187) 1.56B0FE=-07 (1817)
N 2,6288E=06 ( 50) A HUBIE=06 (197) f,4513€=06 (197) 1,0923E=06 (197) 2,0829¢=07 ( 80)
5 4,3962E=06 (129) 3, BAGE=06 (129) 2,4023k=06 (129) 1,7959E=06 (129) 2,8690E-07 (129)
6 3,1363F=06 (187) 2,9395r=06 (161) 1,8311E=06 (161) §.0078E-06 (161) 2,6070E-07 (161)
7. 0,3970E=-06 (111) 39123806 (114) 2,4331E~06 (114) 1,8202E=06 (114) 2,74TLE=07 (114)
81 TRYRE=u6 (322) 1, 1191E=06 (322) 9,7878FE=07 (322) 7.2617E=07 (322) 1.0324E=07 (174)
9 3,700E=06 (168) 2,0120F=06 (168) 1,8202E=06 (168) 1,3667E=06 (168) 2,2603E~07 (168)
10 2 H2uoF=06 (101) P18T1E=006 (1N]) 1,4662E=06 (14]) 1.,0733E-06 (14}1) 147155E=07 (161)
11 2,6155E=06 (139) 2,1128E=006 (139) 1,5256C=06 (139) L, 1BU[E=06 (139) 1,7653E=07 (222)
12 ", 4Ba1E=96 (362) SN 3297E=06 (302) - 2,9395E=06 (362) 2,1591E=06 (362) 4,S5046E=-07 (268)
13 0 UPZeE<u6 (368) A G603E=006 (363) 3,0675E=06 (363) 2,2143E-06 (363) 3,61B2E=07 (118)
0 S LT3BE=G6 C)6]) NANT9E=06 (167) 2,9092E=06 (167) 2.,1975k=06 (167) 3,7588E=07 (167)
15 0, 2099F=06 (319) © 5,1265F=006 (319) 3,7195E=~06 (319) 2.86U6k-06 (319) 5,1945E=07 (349)
1o i, 60n9E=06 ¢ 1) 1, 9788F=006 ( 7) 1,3837E=06 (125 1,0427E=06 (125) 147335€E=07 (125)
(7 3,6037E=06 (17%5) 2,9084E=06 ((75) 2,0096E=06 (175 1,4952E=06 (175) 2,4121E=07 ( 5))
18 3 1595E=06 (297) 2 N63UE=06 (297) 1,6639E=06 (297) " 142330ER06 (297) 1,9839F=07 ( 25)
19 3,/12RE=006 (3335) 2,6B00E=06 (333) - 1 AST2E=06 (278) 1.M023E-06 (278) 2,4372E=07 (278)
20 547Mn%E=ub (313) 2,5061E=06 (313) - 1,7365k=06 (343) 1,2840E=06 (343) 1.8408E-07 ( 13)
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I 1.
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Best Available Copy

BISTAGLES(KY) = Dol 0,450 1,00 150 2.00

U ARY TGP, JYRUTS

MO - LMIsS 6 LAY HLJGE] NIACETER ExIT VELUGCTVY
(LM3/7SEC) (METERYS) (METEIS) (M/SEC)
ALY Lot ) Sun 82,90 6,80 27,40

1343
(NEG K)

non, 00

VO GVETRIC FLUe
(haa3/SEC)

1012,72




PLANMT MANE S

FPC CR FILY ASH

CYEAMUY SECOND MAXIMUM 20«k0UR CCNCE

(11

RANGE n,2 Wy
nis ,
1 9,1006E=31 (228)
2 B 3ELsLel) (113)
5 7.9100F=31 (278)
A 15 000E=3E (111)
S5 7,9166F=31 (112)
6 1 00anE=30 ¢11N)
I L i F=30 (167)
B 001 7E=30 (16T1)
9 1 B0gaF 3D (160)
fu. 9,.58%3%«31 (16l)
1 9, 5858k =81 ( 40)
12 1 0M7E=30 (165)
13 10N 7F=30 (123)
1t L 0ugnE~30 ( 79)
1 9 WRERL=31 ¢ A0)
o q._l(xbhF."H ( 19)
17 q,.|(l(_yl_sl'"§| ( 67)
1y ROARISE=3] ( 20)
19 B 3338F=g) ( 4L)
20 9. ln6nkE=31 (308)
21 1 0000E=450 (329)
27 L 0000F =80 (292)
28 N UMTE=30 (350)
2N L UANTE=SY (269)
B unLTE=30 (321)
PO 1 HTE=30 (327)
27 L 0N IU=30 (322)
2H L Oy nLesy (94
21 HREEE=31 (30Y)
30 LguugeE~Se (ras)
3 1. DOgok=30 ¢313)
32 R Donke31 (318)
33 7.9M66F=51 (¢ 5)
IR 3558t =51 ( fiB)
19 O 1henb=51 ( 58)
Yoo Lo00g0E=%0 (228)
® o

SLCUND HIGKEST paepnuR

1,5

2LRTU6E~1R
1,R212C-17
h,36001=17
1,22R2E=16
1 2343E~10
S5 35R9F=17
1 ARPVE=T
N 6H91E=1T
L 131TE~10
9 hBHE=1T
2,N908F=17
A,5S1tE=1R
6 1022E=1|A
3,enBL1E~17
T ORE2E=17
S;UhnuE-IT
1 BIBTE=17
%, 67RSE =18
o USSUE=19
2. 1631F=2y
2.TR66E =21

2 V6BSE =2

8,M609F=22
3.38730=19
3.,R539F =18
ZoNH0p=17
B 5NTIE=1T
1 313RE-16

T 2393k =17

2, 1980E=17
A 0TTNE=1R

3 B3A01E=]9

FINILTEY R
3.16938-22
I N2 1E~2?
2,N932F=19

Best Available Copy

PRLLUTANT S T8P

3. 031RE=00

K™

(23R}
(23R)
(238)
23e)
(23m)
(23n)
(23n)
(1%9)
(1%9)
(159)
(159)
(230)
(262)
(262)
(159)
(159)
(159)
(1%59)
(1%9)
(159)
(2063)
(263)
(263)
(231)
(231)
(231)
(231)
(env)

(2nn)

(200}

210)
(2np)
(21n)
(260)

(260)

(238)

CIRECTICH=

CONCEMIRATION AT EAFH

1,0

3.8538E~q 7

4 ,ROKTE=1T
1, U2%REeNG
2.0965E=00
2,25083E=06
1,303 1E=00
B,U42KNE=07
H,9NTUF =07
3, 6053Fa97
1, 0050E=07
2,9817t=07
1,0019FE=07
2,9B1TE=07
2,5651E=97
9,0317t=07
9,3789E=n7
2., A5066E=07
9,2035E=08
1,2747E=07
1,3600E=08
7.,2105E=10
2,4U6RE=NY
3, 007RE=09
4,0555F=p8
0 ,079UE=0R
2.,R939Fany
1,2562E=06
2,6933E=00
1.3380E«00
1,.3049F=07
4 ,0555E=08
3,6900F=06

. 2.B135E=09

{.8055E=09

8 B291E=09

B,2747F =08

EMISSTON LNITSY 6GM/SEC

28 DISTANCEE

RECEPTOR
KK

(234)
(234)
(236)
(238)
(238)
(238)
(238)
(23n)
1230)
(257)
(257)
(159)
(2s571)
(262)
(262)
(159)
(159)
(263)
(262)
(262)
(262)
clen)
(164)
(aun)
(152)
(231)
(231)
(240)
(2a0)
(2an)
(240)
(21R)
(218)
(211)
(235)
(°36)

145 KM

le5

7.,1788E=07
{.JUB3 k=06
2.,0227F=06
2.6B63E=06
2.9096E«04
1.,550UE=06
9,5630kw=07
| 6905E«06
6,B6BBE=N7
5.,209R8E=07
3,6989E=07
3,3637E=07
Y.BB07E=07
5,0720E=07
1,1729k=06
1,0765E=006
2.,9025E=07
1,3538E-07
1.,517RE=07
1,1753E=07
8,6255L=-08
2.1169L=07
3, 0088E=07

1.5625E<07

1,9067E=07
9.6257€<=07
2,20 1RE=06
3,0318E=06
1,0024E=06
3,00058=07
2,3U1SkE=07
1415078 =07
7.,4783E =08
2.1019E=07
3,4963E=07
2 U85UE=07

CAY=240

KM

(234)
(236)
(236)
(238)
(238)
(23R)
(238)
(230)
(236)
(257)
(238)
(198)
(159)
2571
(262)
(159)
(159)
(173)
{ 98)
C 98)
(137)
(164)
(1hn)
t160)
(152)
(15¢)
(152)
240)
(240)
(2u0)
(2in)
t1oy)
(14%)
(218)
(211)
(229)

ATR OQUALTITY UNITSy

2,0

8,5023F=07
1.6363F=06&
1.726RE=064
2.06B1E=06
2.050PE~06
1, H075Ew=0k
1 ,985SE=0¢
1.5FR10E=06
11,5950k =06
9,3778E=07
9.0519E=07
{ U6BSF D6
1.0791F=0¢
0,0897k=07
B,AOR9E=0T
8,1R90L =07
4, 160UE=07
5.3602E=07
5, 2URRE=07
4,6P22E=07
6,0186E=07
6,6P62E=07
9,1130E=07
6,8252E=07
3,RU29E=07
B,2hult=07
1.9640E=06

2.3U02E=Cék

1,02258=0¢
9,4515E=07
6.1736E=-07
7.00098=07
5,R153E=07
6.513RE=07
1,2096E=04
1.0622E=n6

GM/Mard

Ky

123%6)
(23¢)
(236)
(elf)
(2%8) -
(206)
(103)
(238)
(128)
(o0l)
(197)
(198)
(198)
(2%7)
(262)
(159)
(1hU)
(Pr67)
( 98)
( 98)
(137
(164)
(156)
(9M
( 90)
(156)
152)
(240)
(200)
(138)
(23¢)
(230)
(2%0)
(259)

f211)

(229)



PLANT MAMEY TR CR FLY A8H

YEARU Y JLECOND MAX MUV 24=HIUR (UNCE

197

RANGT n,e
(4]
R E AR TR
2 B 3783
3 7,910606F=5)
U R R R RS
NORISg0E=§
[ IR R A
| TR 1 2 1}
Ho 1,00 ]F=30
9 L WV TE=YY
10t 4N 7E=50
TE L 0] 7F =30
17 9 heggEety
t3 1,000k =50
LK TR TR T
1 L onot =S
16 9 58350y
17 9 RS-
tH 1, 0upnl =30
19 1/ 00gnF =30
20 9, 06060F=1]
219 SRS
22 1 0A17E=30
2y 1 0N ]E=50
P01 00 =30
25 1 0N /E-30
26 1 0 TE= Sy
20 L 0L E=30
2M L A JE= %0
29 L 000RE= g0
30 T NeunF3l
Y17, 9100E =31
A1, G6F -3
34 7 7166 =3
AU R XIS |
50 lbhnk =3
S6T R REERE=T
L

SLCONR

KM

( 706)
€ 76)
(o)
« B9)
(104)
o177
(174)

)

Cra)
(17%)
(1)
ni)
fHih)
50)
510}
H0)
(320)
¢ %)
« 3%9)

—~ o~ -

)

(16)
 12)
(7))
( 1)
()
(119
(el
(ten)
(160}
[SRAD
GRRY
(301)
(32

¢ 13

C 13)
{ 706)

HIGHESYT 2A4anit'R

0,5

3,7516E=21
33022010
s;uuanf-ln
2,120 F=17
B A3205=17
1 2N =1t
1,7200E=10
1.2265F =10
1 3016FE=16
ToC12RE=17
3,9783k=17
1,2079F=17
A 0209FE =18
P.7160F=19
3,3140E=19
N NS0UF=-18
2.7270¢ =17
1, 0120F=106
1 JRHOGE =16
1,80 N6E=16
1 M7 =16

N,9500F =17

P M20E=17
1,92%9E =17
|, 76RUF=1R
A1UIF=19
J8399F 2]
LUR9QE =2
T320E=27
2.05506F=p2

1
3
|
\

S nT29E=22

5. 70N E=D2
TJHONRIF=23
A ORBPE=DPN
1 7038 =22
1, B201F =22

Best Available Copy

POLLUTANT S 15p

2.70160=06

KM

t171)
(229)
(229)
(P29)
(227
(2z29)
(229)
(207)
(207)
ta207)
(1s0)
(1%09)
(ts50)
(222)
(189)
(11n9)
(189)
(189)
2n71)
(163)
(189)
(189)
(20R)
(1h3)
(16%)
(163)
(2nm
(217)
(eny)
(z212)
(212)
(212)
(21°2)
(136)
a7y
(136)

DIRECTION=

CONCENTRATINN AT EACH

1.0

2o 60T2E =09
P2, 98U2E=09
4,5630E=08
3,467TE=07
1,09630=0#
1, 4366E=06
1,61206=06
1, 1063E=06
1,5192E=006
1,4216F=06
6 ,3N24E=07
1.3342E=07
1,3603E=08
1,3051E~09
T 2R13E=10
1,3733k0A
1,2RH1E=07
6, U193E=07
1,2406FE=06
1,1531E=06
1,511?E-00
1,1531E=06
8,6303E=07
1,3130E«06
1, 4309F =00
1,5305E=06
T,6609E=07
1, 7610E=07
2,0570F=0R
1.,7232t=09
5,001N2E=09
A,0053E=09
9.3797k =10
5, UN0GE=10
1.31086=40
2.3186E=079

EMTSSIUN UNITS: GM/SFC

9 DI8TANCES=

RECFPTOR
KM

(211)
(215)
(21%5)
(215)
(211)
(229)
(238)
(222)
(207}
(150)
(22?2)
(22?)
(222)
(150)
(1R9)
(189)
(189)
(189)
(217)
(163)
(189)
(163)
(184)
(186)
(2up)
(2ue)
(2u47)
(156)
(156)
(156)
(212)
(212)
(1896)
(1R&)
(136)
(136}

1.5

1,6220E=07
1.5999E~07
2.B9RUE=0T7
3, 46U6E=0T
1,0992L=06
1. 8n0TE=00
2.0265E=06
1,8732E=06
2. TN 16E=06
1. BUS9E=06
7.,9048E=07
1.565RE=07
5.1297E=08
S.99U6E=0R
3,1250E=08R
1,4559E=07
2. U87TE=07
5,1387k=07
1.1208E=06
1,3259E=06
1.9221E=08
1.3259E=06
1.9087k=06
1.9930k <006
2.2130F=06
2,054RE=06
1.1080E=06
2,2214E=07
1.3650E~07
1.3095E=07
2.2079E=07
{6NG{E=0T
1.5947E=07
8.,2570L=08
5, 7T6A2E=0R
9,1074k=08

1eH KM

NAY=P22?7

KM

(136)
(111)
(110)
(215)
(21%)
(229)
(229)
(en7)
(222)
(1R9)
(189)

(1R9)

(289)
(282)
(282)
(263)
(263)
(1R9)
(247)
(163)
(189)
(163)
(1R9)
(247)
(186)
(156)
(156)
(247
(214)
(241)
212)
(i96)
(196)
(186)
C A7)
(211)

2,0

5,3130E=07
6,3493t=07
T.128UE=07
1.9772L=07
1,2815F=0¢
1.“628!‘_'0(1
1.£977E=0¢
1,6120F=0¢
2, 16hPL=0¢
f,6724E=06
B,PRNPE=07
2,8787E=07
2.8541E=07

ATR QUAL1TY UNITS!

3,7190L=07 .

2.3%47E=07
2.028UE=07
S,7174t=07
8.51R8L=07
6.RE99E =07
1,N159E=06
1,5429k=08
1,0199E=06
1.3419E~06
1,3039E=06
1,7O06PE=08
f,J0U43FE=0¢
B,7972E«07
6,2233t=07
6.316EL=07
3,6592E=07
6.,9750L=07
6,3920E=07
6,2153F=07

S 4,0766E=07

3.7149E=07
5,00462E=07

P R R I

GM/Marl
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3
2
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t
l
1
)
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1
1
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B, 8% g4t =51

Jhupul= 8y
7.51000=31
9,008k = 4]
160660 =51
Bolh001 =51
8, f500E 31
J,. 0666t =3

Gt sE=3 )

9 S-S
9,0 4F =41
9 _LB4LF=4L
F,nugnt=5u
0;5u55te;|
9 0oL =51
H,o7990E =41
L ETTIERY
b uunk =4
I loooL =51
9,508t =51
9 HH§4F =31
L hvuot =59
Wy =30
i) /F =34
Hoof =34
JHUYoF =51
Y =30
‘nn|!E-5n
LAY TE =50
LA eSS
JUINEIE =350
9 HNgsF =3
u;lﬁunr-jl
G looet =31
EVLER IR Y
IRy

. o0

-

<

- 4 e

»

ax Lt

sEeeen
DR

(GERD)
3n9)
(i)
Jti)
(2tn)
(2140)
(1an)
(1ay)
(168)
2h)
1)
29
2Y)
34)
8Y)
)
(302)
(311)
[N D]
(290)
(219)
C 10)
(27¢)
(283)
(288)
( 42)
1)
(o)
(fn%)
(lod)
(1459)
1)

~ e

¢ )

(3389)
¢ 9y0)
(L16)

AT FUN

HIGHE S

1Rl

cLrys

DRI
n,h

2, T6Y90F =17
T HGIE=1T
1 0270 wib
BoUZLAE=17
L U2 PlEm b

S1JS6 =1

9,5193k=17
S LB
L0752k =17
I 3202117
|1HNIbE-|ﬁ
yH251E=19
2 N1LE=19
1,7240E=18
HoSSL1E=18

LOTGLE=T

2193E=17
1 BT01E=17
H,965PE=18
Nyd220E=17
b 902NF=1T
1,5666E=16
1 2803E-10

TS SSHOE=1T

| (2B19E=17
f 6B98E=18
Lee276F=19
5,81376=19
N,h993E=-22
3,98U0E=22

i S152F=02

1 4?99HE =21
|1H7UME-19
2 D7H0E=-18
I 9% 85F=17

5JABUSE =18

B PAN S

Donsolleny
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15y

NYKELTHONS

COMCENMTRATEON AT FACH
L 1,0
(230) 7.95609E~07
tase) L 0380E~nb
(236) 1 078TE=06
(192} 1,1939E=06
(222) |£5603E'Ub
(222) 1,9822L=006
(222) 1.3037F=¢¢
(222} 4,2820F=07
(259) B 9T721E~08
218 Hel47BE=07
(218) 1,6313E=07
(218) 2, 0589E=-0A
(1) 2,2317E=04
(119) 1,9110E=07
t238) B,9592F=0f
[GRELD) 2.98067E=07
(g 9. 8060E=07
LIy) 1,4227E=06
(221) 4y59272E=07
(221} % .P259k=07
(191) 1,0576E=06
(221) 1,6092E=006
(221) 142171E=06
(221} 4.,5771E=07
(221) 6,9769E=07
{221} 2,3163E=07
(221) 2,U0E3E=NAR
(191) 3,1352E-09
(2e0} #,82B3E=0A
(204) 1,783712E=-08
(211 1,4157E=07
(261) 5,7331E=07
(199) 1, 1537E=0n6
(199) - 6,5797E=n7
(199) 5.7331E=07
(230) 4 b660BE=QT
® @

E*TESTOR

8 NISAanCE=

SECFPTUR
K

(1h3)
(236)
(199)
(236)
(192)
t222)
(222)
(222)
(259)
(259)
(218)
(?18)

119)
(119)
(259)
(238)
(238)
(119)
(9
(238)
(221)
(2219
t221)
(221)
(260)

191)
£191)
{158y
(233)
(261)
{261)
(201)
(261)
(233)
(261)
(199)

Lr Y18

GV /SE

Tah KM

(-]

te27S4L=0¢
1.3056E=0¢6
1,627HE=06
2.D857E=006
2,4399F =06
2,8391Ek=u6
1,8017E=06
1.1990E=07
4,36uiE=07
6,7702E=07
2,7815L=07
1,8601E=07
8,0093E=-08
3.0153E«07
1,0961E~07
2.9120E=07
9,3162E=07
1,5982E=06
5.5007E=07
4,6507E207
1,3283L=06
2,1065F=06
1,65UBE =06
6,5071E~07
1,3858L=06
3,3691E=07

2.6321E«07

3.,2901E=07
le3326Ew07
| 8832E=07
2.6535E«07
1.2402E=06
1,5677L=06
6,7135E<07
1,2402E=00
4,307%L=07

C ATR GLALTYY R1TSL GM/UART
Nay=g2e?
Kt 2,0 K¥
(199) G T37U4FE«07 (199)
(236) 1.3500=06 (199)
(173) {.69481F=08 (236)
(173) P.l0B6E=06 (173)
(192) 2.3uBdL=-06 (192)
(222) 2,2169E=06 (222)
(222) {.,8209E=06 (187)
(222) 1L RUISE=-06 (181)
(132) 1,6850F=06 (132)
(259) 1,1219E«086 (132)
(218) 1,010EE=06 (208)
(tay) 5.5967F=07 (143)
(197) 3., U97UE=07 (103)
(119) 5,6187E=07 (197)
(138) §,37148-07 (138)
(238) S,6617E=07 ( 95)
(238) 6H,6730t=07 (238)
(238) 1.,1913F=06 (238)
(233) 6,9234E=-07 (233)
(218) T6T50F=07 (183)
(221) 1,3872L=06 (221)
(221) 1,9454FE=06 (3191)
(221) 1,B779E=06 (221)
(221) 1,0016E-06 (221) -
(191) 1.3673E=06 (191)
(191) 9,4291F=07 (154)
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1,4916E06
2.0285E=06
1,5158E =06
l bib6E=g
1_6880?-06
1.3164E=06
1,2743E=06
1,4226k=06

r ATROGL

AY=179

K

( h6)
( 19)
(r1e)
( 2a)
(161)
(146)
(178)
(18s) .
(179)
(166)
(170)
(224)
(230)
(180)
arn
(2aq)
({0s)
t 79)
(300)
(106)
C 14)
(14y)
(181)
(1718)
(142)
(247)
(248)
(184)
(2sy)
(217)
(22¢2)
(242)
(242)
(198)
(169)
(201)

ALTTY

20,0

T EUbBE=NT

le1722E=0¢
E.6566E=07
1.2708E=07
7,6542E=07
5.9213k=07
4,9085E=07
5,89%6t =07
9,1223L-07
5.9636E-07
S,2U12E=07
5,8231£~07
1,8633E=07
4,5558L£=-07
6,U512Er07
6 E62UEROT
6,1561E=07
7,5299€=07
4,26461E=-07
A,8102E=07
71,5519t =07
7.9157L=07
7.7UU.SE'07
6,9556ER07
7,9803E=07
8.5016E=07
1,1529¢-06
9, 0558E=07
9,6954E=07
9.,3402E=07
7,2015Lw07
7,3280E=07

7,8253E=07

6, 83I5TE=07
5,5398E=07
9.8289L %07

N]YSY.

[ 34

(2

B

(
(
(2
(2
(1
(
1
(
1

Grfraal

90)
19)
M)
/u)
2Y)
05)
)
58)
80)
59)
6¢2)

(336)
(2du)

(
(

55)
38)

(352)

(
(2

(
(
(3
(1
(
(3
(2
(
(2
(e
(1

§5)
70)
14)
64d)
14)
02)
81)
17)
04y
53)
86)
871
17)
43)

(222)

(1
(

(1
(
(

08)
12)
52)
12)

12)




ALL SUMRCES, 19803

SUUECE DATA

! | ANMGAL SOLRCE | STACK DATA 1
SHUREL ) SUURLCE LUCATIUN I SULURCE AREA EMISSION RATE | |
LunBE e o (KILUMEIERS) | SQUARE | (TONS/ZDAY]) | HT DIAM VL TEVP |
______ A BLBIZUNTAL A YER1icAL_ 1 _KILUMEICRS 1 S{2 ~PARY oMY (W) _AMLSECY _(DEC K .
1 | 3N, 32U, | 0.0 | 0,0 0,063 | 2,0 0,2 . 37.1 339, | FLY ASh TRAN SIL
P 31,2 | 200,92 ! 0. | 0,0 0.001) | 10.7 0,6 0,5 339, | FIY ASH TRAN SIL
. 1 l. 33420 L 32042 1 0.u_ 1 N1l 0.uld {__2B.4__0.5 13,1 339, | FLY ASh SIUR SIL
a s5n,2 | 320".2 I 0.0 i 0,0 a,670 I 1%2.0 4,6 42,1 422, | CRI~TSP=-19R(S
Y | 34,0, | jeva, 2 f 0,0 | N0 S.bLb0 I 183.,0 4,9 44,8 022, | CKR2=TS5F=19808
| R T | 534,32 1 205 .31 0.0 i 0.4 16,040 l.182.8__6.9 21.4 400, 1 CRAORS=TSP=19R08
/ 1 334,6 ! $209 .0 ! v.0 ! 0.0 0.006 i 6,4 0,5 9.1 3tS, | TRANSIERP) #1
3] | 334,8 | 8204%.9 | 9,0 t [} 0.006 1 12,8 0,5 9.1 315, | TRANSFEKPT #2
9 4 335,40 1 120081 4 0.1 1 g4 g 4106 I 12.8__1.5 9.1 315, | TRANSFEKP) 43
(K] ] 339 ,0 | j2us .0 | 0.0 | 0.0 0.006 | 17,8 0,5 9.1 315, 1 TRANSFERPT ru
It | 4,8 | 205,33 | 0.0 | 0,0 0,020 ! 12.8 1.0 9,1 315. | CRUSKER KUGUSF
A2l 3134.1 d 32053 1 0.4 1 0.4 N.033 1 12.8__10.b 9.4 345 I SILO LLST COyLEL
I 13 ! 334,17 ! 3205 .3 1 0.0 | 0,0 v.lu8 I 45,7 1.1 9.1 315, | FLY.  ASh SILLS
! 1 ! 330,71 bt 3205.3 ! 0.0 | v, V.0N2 | 3.0 0.0 9.1 315, | FLY ASk VAC pUrMP
4 1h | 334,11 4 32053 1 .4 1 0.4 D.lp5s 1__12.8__0.12 9.1 31h, 1 EMERG RECLALIM HE .
16 1 31,0 | J2un,2 I 0.0 | 0,118 V.066 | 6,1 1.0 16,1 302, 1 L1TRUS 03%-01
17 | 361,11 \ 3ta2,6 | 0.0 | 0,0 0,025 | 10,1t 2.7. 2.P 327, L CITIRUS 01=-01
——JdBo o] 3405 4 12053 1 o4 1 0. 044 0490 1._1B8.3__1.2 9.1 J22...1 C1TRYS 07-31
19 R T 1" 31%K,.3 ! 0.0 ) v,329 v.214 | 9.1 0,17 14,3 354, | HERNANCU Qu-01]
Q0 ! 6,5 ' 31san, 4 I [ I 0,219 U,016 | 9.1 0.6 J.2 477, V HERNANLU Du=02
211 59 4 1 31623 N 0.4 | 1,845 0233 1. 22.4__3.1 Vb 3U2._ 1 HERNANDL 05-0%
PAC A | 359,10 | 31623 | 0,0 ) .0 v.008 | 6.1 3.1 0,5 300, | HERMNANCL 0S-06
a5 | 399,14 1 I162.3 I 0,0 [ n,266 0.0n1 [ 10.7 3,1 1.3 373, | HEKNANEL QS=-07
— 4 $50..2 4 10382 4 D0 | 0.4 - 0033 - 15.2__3.1 Qod o _HUAL._ 1 HERNANDU J0-0u
P ! 359,7 i Jteu 0 | 0.0 | 0.0 : v.008 | 1.6 t.8 S.0 37, 1 HERNANDL t13=-0])
20 | w6 | Jenu | V.0 | 0,0 0,033 t 10,3 0,6 20,2 327. | MARION 16-01
—l ) S8H.L L 24481 4 0.4 1 0.4 VL2446 1 14.0._3.1 2.2 31t._ | MARICAN L6-02
——ly 1 1 1245.3 4 0.4 1 1o 112 1.5 4.P 3631

LY L. 584 : 0.3140 MARIEN 17-01




AL SUURLES, 1otus Best Available Copy

I CEr el nAalA

LUCATIERS 10 nt CECE AS RECEPICRS Liv ADDLTTIOR 1L VHE 143 RECTANGLLAK GRID [LCAVLIEONS

R TDR X=UL LD INATE Y=CLCUORU INATL
LLLBLLL o 4ndlUsLAbiES) AL LoE 1E S
tnn 8852, 318,14




MEXING
AMBILEN]

AVMBRLFN]

AL SUURCE

METEORPOLGGIUAL

DEPITH = 1390, METERS
TEMPERATURE = 292,

PRESSURE

SIARILEYY CLASS

W IND

DIRCCHIUN

M

NNI:

NE

I NE

Whw
N W

HMw

1

1017, MIL

1
0,0000
0.0000
08,0000

S 0,0000
V,0001
0.0001
00,0000
0.,0001

0,0001

v.t000

0,nhont
00101
O,u001
0.,0001
U.0000

0. 0000

S, 19B0S

INPUT DATA FOK

DEGRLES,KELVIN

i.1BARS

.
0,0002
0.,0002
0,0002
0.0001
H.0003
00002
0.0002
0,0002
0,0002
0.0002
0. 0000
J,0003
0.0003
0.0002
0,0000

00001

WINOSPFED CLASS

THE ANNUAL

)
Vel
0,0
[UFRY

0,0

0.0
e

(L]

0.0
(U]

0.0

SEAJUN




AL SCUKLES, 1980S

METLCKRGLCGTCAL TRPLE DAJA FUK THL ARMNUAL SFASCUN

STAMLIL LYY €LASS 2
AINDSPEED CLASS

wIND DIRFUCTLUN 1 ¢ 3 u
N VU005 U013 u,0009 Uel 0.0
NNE U U008 0,0015  D,U008 0.0 0.0
NE 0,0004 0,0012 0,0009 0,0 00
Lnk | U 0005  0,0013 0,004 0,0 0,0
L ' UL0U0B  0,0029  0,0027 0,0 UeU
Lst U, 0007 Hl.0019 0,001} Vel 0,9
St 0,0005  0,0012 0,008 0.0 0,0
5SL: 0,0005  0,0018  0,0018 0,0 0.0
S v,0005 b.olllb 0,0019 0,0 0,0
SSw 0,0003  0,0013  0,0018 0,0 G,
Sh 00,0003 0,0017 00,0026 Va0 0,0
KSh : 0,0002  0,0018  0,0039 0,0 V0
W 0 0005  0,0050 0,0061 0,0 0.0
WNW V0002 V,0008 U.UO_QB 0,0 el
NE Ue0002  0,0005  0,0003 0,0 0.0

NNW V0003 Ue00V0 0,000% 0,0 Vel

«?

R



e -t o~ - e et e e em e -
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i ALL SUURCES, 1980S

., Nl'”ﬁl,’.N.L}Ll'_(;]CAL INPUY DATA FULR THE ANNUAL SEASDN

® - ’ STAHLILLITY CLASS 3

WINGSPEED CLASS

L ' WIND DEREC T1ON 1 2 3 4 5. 6

R . N - VL0002 O 0tto V,0034 0.0009 0,0 0.0
M 0.0001  0.0011  0.0043  U.000S 0.0 0.0

[ g . : NE | 0.0001 V. 0016 00,0051 0.0008 (V] 0.0
- NL 0.0004a 0.0079 00,0088 00011 0,0 0,0

R :
3 0,0006  0,0057  0.0117  0.0017  ©0,0000 0.0

> ' ' LSE V. 0002 0,0029  0.0065  0.0010  0.0000 0.0
SE (1,0003 v,nn2e2 0.0072 00013 0,0 0.0

¢ SSF 0.00085 . 0,0022  0.0069  0,0009 0,0 0.0

- : : : S 0,0002  0,0020  0.0053  0.0013 0,0 - 0.0000 "
$Sk 0.0002  0,0010  0.0058  0.0018  0.0000 0,0

- Sk 0.0001  0.0015  0.0052  0.0010 0,0 0.0

; H : WS . 0,000t 0.,0017 U.0076 0.0013 0.,0000 0,0

. W 0,0002 0,0021 00,0159 ().'0()_6“ 0, 0003 0.0

wWN~ . V0001 0, 0007 e 0029 v.0012 00,0000 0,0000

e ' o N 1.0000  0,0005  0.0018  0.0006  0.0000 0.0
T 0.0001  0,0008  0,0019  0.0006  0.0001  0.0000

L4

<

L 4

-~




ALL SCURCES, 1980S

NETLCRINLOGICAL

STARLLIEY CLASS

WIND DIRFCTIUN ) 1

N
MNE
HE

LNE

N
1))

MK

na0oun
o.0004
04,0005
D.0N06
0.0040
0,0005
0. 0001
0,0003
06,0007
0,003
0., 0002
0.0003
0,0002
u.éuon
0. 0003

0,0008

INPUT DATA FUR

2
v,0026
0.,0032
0, 0032
0.0045
0.0077
0,0035
0,003]
0,0029
0.0036
0.,0019
0.0015
0.0018
0.0026
V.00t
0.U017

0., 0015

THE ANNUA( SEASON
WINDSPEED CLASS
3 4 5
0,0103  0.,008) - 0,0005
0.0079  0.006B  0.,0002
0.0105  0,0105 g,0004
0.0138 0,009  0,0003
0,0235  0,0168  (,0005
0.0134  0,0073  0,0002
0.0101 0V.0075 00,0001
u.o)da 00,0076  0,0003
0.,0118  0,0102  0,0007
0,0U76 o.ooéa 0.0007 -
0.0045  9.0034 0,000
0.0065  0.0047  0.0002
0.0164  0,0211 - 10,0006
D,B060 0.0091 n.001t
0.0061  0,009%5 00,0011
0., 0066 0,0094 0.6015

6
0.0

0.0000

0,0000

0.0
0,0000
0,0

0.0000
0,0000

0.0001

0,0000

0.0000
0,0

0.0001
0.,0004
0.0003

0,000

.3



AL SOUKCES, 19808

MECTECKOLUGTICAL INPUT DATA FOR THE ANNUAL SEASCGA

SITARILITY CLASS S
. WINDSPEED CLASS

WIND DEIRCCYIUN ' 2 3 A
N 0.0043  0.0127  0,0067 0,0 040
e 0.0087 0, 0119  0,0050 0,0 0.0
NE 0.0063  0,0181  0,0078 0,0 0.0
b NE 0.0112  0.0337 0.0094 0.0 0,0
] C0L0158  0.0687  0.0135 0.0 0,0
ISk 0,0098  0.0225  0,0068 0.0 0.0
SE 4,0055  0.0129  0,0052 0.0 0.0
ssE 0.0039  0.0125  0.0034 0,0 0.0
s o . 0.0037  0.0107  0.0029 0.0 S 0.0
S5 ' ©0.0015  0.0045  0,0018 0.0 0.0
sk 0;0615 0.0060 0,003 0.0 0.0
. WE . ULONTR 00,0052  0.0020 0.0 0.0
W 0.0028  0,0068  0,0009 0,0 0.0
N 0.0026  0,0069  0.0035 0.0 040
Nk 0, 00014 v,0132 0,0009 0.0 0.0
T WNw 0., 0038 00,0102 U.U()’lé .0 0,0



ALL SUULRCES, 19805

INPUT FEGRESSLUN PARAMEFTERS ARE?

SLLDE

PLELLLIANIL yoINIERLEEL

FARIICULATES [UPRY

1.0000




AL SULHCESR, 19B0S

|
1 ~BLELPILl CULCENIGARICN _DATA
| | I
I RECEPTUR RECLPIGE LCCATTNN | FXPECTED AWETHVELIC MEAN
d__NUBBLHE_ .1 1
! | (KILLMVTERS) i (HLICRCGRAMS/CL, METER)
1 1 LERLZ Vi K4 1 SL2 PABLIICLLALLS
[ [ - i | ! .
|- i 1 530,00 | 5199,0 | (1% | l.
| ’ | $50,0 3200,0 | (UM | 1.
4 R 1 3y 0.4 320l 1 (1] | d
] l [ 330,01 320200 ) a, ! l.
| s I 330,0 1 32us.0 | 0, | i,
41 o) ] S04 _1__3d204.0 1 1) | 1
{ - 7 1 30,0 1 s2un .0 | U, I 1.
! 8 | 350,0 | 3206,0 I 0, { 1.
L 9 1 33001 __3201.4 AL i} | 1
| 19 | 330,0 1. 32v8.0 | 0. | 1.
| il | 33¢,0 | 320940 ! 0, | 1.
1 12 1 3300 1 210,10 AL g} | 1
] 13 1 350,01 321),v I 0, ! -,
| 11 | §31,0 | 31990 { 0, | [
41 1% 1 331 0 _d__32400.0 41 1] { 4
! 16 | 30,0 1V 320t ,0 i V. ! 1.
I 17 I 331,01 3202.0 ' 0. I 1.
1 18 1 331 .01 3203.40 4 4 | 1
1 19 | 531,0 - 1 320400 ! 0. | 1.
[ 24 | 31,0 1 320%5,.,0 | 0. | 2.
d 24 d s34 1 32061 1 1] 1 1
1 2e ! 330,00 1 3Du7.0 } v, | 1.
| 23 1 53t,0 L 3208,0 { 0, T 1.
L2 1 33l 4 l__3209.0 1 I} | 1
U 2y | 331,0 ! 12100 | Ve ] 1.
! 20 | CR3LL0 b 521140 ) v, 1 1,
1 21 4 3320 _1__3199.40 A1 0 { ]
} 20 ! 32,0 1 3p00.0 [ V. i 1.
| 29 [ 332,01 32000 i 0. \ 1.
1 i) 4 432,04 _32u2 0.1 i, 1 1
| 4 ! $32.0 )V 3203.u i 0. i 1.
! 30 ! 332.0 1 32u4.u ) v, ! 2,
41 (X1 1 32401 28450 1 1] ] 2
| 31 [ 330,40 | 32006, | 1} 1 N
! 35 1 $52.0 1 3Pu/.v | 0. 1 1.
1. Al il 3320 _ 1. _3200.4 4 0 | 1
| 57 ! - 83%2.0 1 3209, 0 | 0, | 1.
| A8 i C4A2.0 1 320, u | 0. ! .
1 34 1 332, 0 A 32410 1 0 | 1
| 144 1 338 0.1 31499.1 1 ) | 1
o o o o

e e v e e e e e e T R M e e e G - —— o —— - — = = - v — - = —— = - vas = -



ALL SHLKCLS, 19s0b

5 S ———— Ll AL CLeL A AL 1Lt _ALA —
[ i |

PoRECTE G ) WULL P L Lo cAalTee | FXPECTED ARTINMETIC MEAN
B OF G VS LY 5~ RO, —— I} .
| | (R ILCPEILRS) | (MICKROLGRAMSE/CL, MFTER)
do 1 L1z yrRd 1 Si2 PABIALLLATES
( | I f | :
i 0y | 4%3,0 1 sPooLu ) 0, ) I,

do . F1 P NN GAUUOK 1. 1. JUT IS WK pLX | I DO ] ] I} 1.

| 18 1 $35.0 1 320200 ! 0, | i

| qh 1 433,00 1 $2us.u [ 0, ! 1,

L n' 1 33,01 __s2u4.40 1 ) 1 3

[ Ht [ §335,0 | 52050 | U, | 3,

| aj I $53,0 1 32006.0 | ) U, | 2.
1o 08 1 S35 0 Jd__s20l.0. L )] 1 -1

[ [ | $33,0 ) s2uB.u | 0, t 1.

| hu | $35.0 1 32090 | U, | I o
do o O1 1 ¢S3.4 _Jd 32100 1 0| 1 A,

) e | $83,0 | 1211 4,0 | (U 1 1,

| Y4 1 34,0 1 3199.0 | U, I 1,
Ao sa L4 s34 0 4. 3200,1 Bt { -1 1

) Hh i 80,0 1 s201.0 l U, | I,

] S { 33,0 b 320,00 ) 0, [ I
1. ul i 3340 1__3203%.0 1 o i 2

[ LY | 34,0 1 32u4,0 ! 0. | 8,

] %9 i §40,0 1 32uh,0 1 0, | b,

1 4l | L1 1 | I . LYV Y I d 0] 1 3

[ Ll i 34,0 1 3207,0 ! u, \ 1,

| T | 54,0 1 spuB,0 I v, | 1
A 5. 4 3540 ~4 420890 1 U 1 1

| 6/l L 33,0 1 3210,0 | U, | 1,

| (1) | 354,0 | 524011,0 | 04 | 1,

A ul 1 SN U _31929.1 A 4 -1 Q.

| ol [ §35,0 | 3200 ,0 I U, [ | o

I ol 1 C3h 0 1 32010,V [ 138 | 1.
d. Ll 1 (.3‘% 2. Jd__s202.4 i 0 ] 1

N Tu | 385,01 3204,0 | v, 1 1,

| 7 I 385,01 3204,0 | Uo | 5,
122 1 18,0 1 _3205.0 1 u 1 5

I 14 . 345,01 32006,0 I v, | 2.

1 10 | 335.0 b $20f,0 | 0, | 1,
de 214 1 S35.4 1 320800 4 i} 1 A

I 10 | 355,01 3209.0 | 0. I 1,

i 11 1 35,0 3210,0 ) v, | 1,

i 14 L §Sh9 .01 2110 4 ] 4 1

| /9 I 356,00 1 3199,4 | 0, | v,

4 _ By 1 53004 _$200.4 A1 4 { 4




AL Hlkey S, t9Bos

) ;
4 ) - ML LA UL AGATILA DAL A

[ | !

UoEC Pk | PTG LLLAbItn ) FXPECTLD ARTITHNETTIC MEAN
RS P TF TS I A | 4

| ! RV PLETE1S) ' (MICHLGRAME/CL, METEK)
A 4 LLllZ vikl__ 1 Sp2 PARIILLLALES
| | | } | )
do Bl S USRI 7K. YT 10| N UGN 25V 4 4 L 1,
| H | 550,01 | s202,0 | U, { I,
| K | S30.0 b 520500 | (1 | I
Ao B4 _ 4 SAL U 204040 L N1 i L
| ah 1 $su,0 | 205,40 | 0, | 2.
) Ho ] 350,00 1 32006.0 | 0, ! 1,
4 B 1 30 0482044 4 L. 1 1
! Y ! 530,00 ) 32nR,0 ) 04 [ .
| ) ] $50,0 b 32090 1 v, | Iy
4 Qi 4 S50 oA 3210,0 A Ue 1 1
[ g1 I $30,0 1 3211,u | 0, | v,
f VP | 57,0 3199,0 ! o, f U
d_ g3 4 434 oA 32000 A f] 4 A,
1 g [ 37,0 3200, 0 | U, | i,
i G | §37,0 1 3p02,0 ) 0, . 1,
N S § P o 58400 1 42034 4. I Il Ao
I 919 | $8/7.0 s004,0 | 0, | 1,
) 9B 357,00 1 3205.0 t 0. | 1,
do_au 43374 _Jd__324G.u- 1 (138 1 41

[ [RVRY) [ 337,01 s2u7,0 ] 0 { le
| tul I $37.0 | 3208,0 1 [V | [
do1uz i (320 A 32090 1 0 1 1.
| o3 | 337,09 1 5210,0 ) 0, | 0,
| 1ol ] $37.0 0 3211,0 t- 0, ] v,
do_dul 1. SSH L. _1__31499.0 1 e 4 L
) e I 38,0 .1 3200,0 [ U, \ v,
[ lo7 [ 58,0 1 3201,0 | 0, t 1,
Ao dwB_ A S3B.n._d__32u2.0__ Ll ) -1 1
| 109 [ §58.,0 . 1 32u035,0° | o, 1 i,
| (N §38,0 1 32u4,0 | 0, i te
S W W W S0 A 3205 0 L 4 1 1.
| 112 } 38,0 A 320040 ] 0, | | I
I 13 | 348,00 A 3207.0 | 0, | 1,
A1l 1 38,0 1. _3208.4 1 0 1 1.
| [ | $s8.0 3209,0 | U | 1,
| (R | 58,0 3210,0 | 0, | O,
1111 1. §SH - _1__3211.0-__1 0 1 0
i 116 | 849,01 31990 { U, \ 0,
) 1Y | 39,0 1 320D, ) (VA I Ve
4 1.4 Y [0 R | N N 9L 1 3 DY) 1 U | 1.

e e v e e e e e o — - o —— — - - ———— - ——— = -t i - —— o — —— — — o o o = = - —




L I BN T O E O BN

P R RAATN

d__ —MLELEI K Crpt b sl il LALA
| | I
[ R O OO T A Y % DO RLLEP S LAl TGR [ ExPLCTED ARTTHNEETIC MF AN
B R TV ST | 4
[ o CKILUMEITRS | (MICRLGRAMS/CL, MEIER)
Ao B TN 1 ) [ A Wt | L sL2 PAGIICLLATES
) ) 1 [ |
i et I 339,01 3202.0 ] 0. \ 1.
[ 173 | $59,0 1 3205.4 ) U, | 1,
i GRS WYL SR NN 1 1° S0 NN SR DY | 1 1 1 Ue 1 2
| 120 | $89,0 1. 82u%,0 | 0, ] 2,
| 134 | $39.0 1 B2vo.0 1 U. | 1.
S LT 4 89 1. _32u1.0 1 {4, L 1,
! 17 | $3940 | 22080 ) 0, | 1,.
| 128 | 59,0 | 3209,0 | U, | U,
1 1.9 d $39,0__1__3210,0 1 £ L ]
' 150 ] 39,0 1 3211,0 ) 0, ) v,
v 151 | $a9,0 ! 3199.0 | 0, | O,
B S V- Jo_ddu.n 1 _3200.1 4 {1y ! L,
] 154 ! 0,0 1 32010 ! U, t U,
| 154 | $MULU 1 52u240 | 0, | 1,
O ) i sS4 0 1__3248.4 4 I L 1
1 136 } 340,01 3201,0 | 0, | 24
| [IRY | Sy,0  § 3205.0 | e { 2,
4 158 4 sA0 0. d__3206.4 4 0 1 4
1 159 f 40,0 F 5207,0 [ U, ( {,
] 110 { 340,00 1 32UH,u | 0, | I,
1 144 1 540,01 _ 3209001 0 1 1,
[ 1 e ) 30,0 1 3210,0 I 0, I 0,
] it $ ] $00,0 1 32110 | 0, | v,
N /DU NONE 5 YA LI N WA ¥ V- Y/ OO G | L., 1 i
@ o @ ® e




il e e e R I i i I e e R N il Nl ey WU EIpSy Wl E

AU SUHLRCY S

Poruy

SELRUL et U puet Te BEpve o mAx Ll LGP e

A Al

PICKRGGIKARS Pl COBIL mL Tk

R O S W LRI A N

Suniey I RECERPDHE 1 RECLP TG 1 RECEPTER v KECEPIUR 1 RECEPTGR |

: 1 LY 1 5 12 | 460 1 45 |
1 i /9.99 % ) .91 %2 | 5.8/ % | 1/.08 X | D680 X - |y
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2rRA,0
2A9,0
2890
209 0
06,0
2R5.0
2rG 0
Pﬂb;u
P8R0
280!0
EQn!n
292 0
29% .0
293, 0
2930
2R 0
285 0
et

= = =}

% ® 2 & ®» ® & & 8 ® o * ® .2

T CeccoccocoCcocaoccce

cTCcocCccoOocCccocCccceco

R (KM)

314,200
334,200
334,200
334,200
334,200
334,700
334,700
334,800
334,700
334,700
334,700
334,600
334,680
335,000
335,000

8 (KM)

3204,200
300,200
3201,200
3204,200
3200,200

3205,30W0

3205,300
3205,300
3205,300
3205,300
3205,300
3203,900
3203,900
3200,100

-3205,000

FLY ASH TRANSFER SILU
FLY ASH TRANSFER SILC
FLY ASH STCRAGE §ILD
CR1,T18F,1940'8
CR2,18P,1980'S |
CRA&S,1SP,1980!8
CRUSHER HLIUSE
EMERGING RECLAIM KOPPER
SILC CUSY COLLECTORS
FLY ASKH SILOS '
FLY ASH VACUUM PUMP
TRANSFER FOINT 1o
TRANSFER PCINT 2
TRANSFER PUINT 3
TRANSFER PUINT U



S CN~Ne

153,
750.
718,
715,
715,

281 00
203,0
2830
ERII‘O
2R0,0

cCcoco o
» e e o .»
cCc o



AVERAGE CONCENTRAYVIUKS HUI 20

s e A RECCPTIOR

“OURCE

the'

SCURCE

1,

1.

a
oy

HLURS,

NUMBER®® %

3.

Il.

PARTIAL COMCENTRATIUNG (G/Maxd)

9. 17K =07
5,027 =09
Nao61E=0B
2.12nF =08
2LU03F=08
7,R12E=08
Nonr=08
T.7MTE=08
1,5930=07
T.192F =08
O*SHRF-UH
51592 =08
3,230E=-08
8,796E=09
S.1M0E=u8

9,796C=0]
5,9391-09
No6GRIC=0H
2. 050F=0R
2,320E=08
7.550F =08
H AAIE=0B
7.5980~0H
l,S59ME=07
1.,R01L=08
0‘557E-ne
N bASF =08
3 3RAE=08
9,.718F=09
5.681C=08

9,6971.=07
5,877F=09
N, 66RE=08
2,009E=0n
2,2BNE=0H
7,391E=08
Honaog=08
T H7NE=08
1,582L=07
I, 1717E=08
6,3371 =08
S,638F=08
1,0610=-08
1, 040E=08
3.619F=U8

fOTAL CONCENTRATIUN (G/Max3)

17016 =00 1J710FE=00 1,695E=08

rePrTauR

13,

NUMPBERSXS* 2

14,

15,

9,227C=07
5,586C=09
N N9NE=nl
2.046F=08
PJ3310=08
7,107 =08
Ae306E=08
7,3430=08
1.531F=07
7.631L=08
0, 115E=08
5,5320=08
3,01 76=08
1, 055E=08
3,5062C=08

1.6340E =00

PARTIAL CUNCENIRATICNS (G/Max3)

7.6780-07
Na6261=09
3,956L =08
1.,8091=-08
2,166E=08
boulhl =08
3.791E=08

0,851t =-08

Le3A6E=07
Totior-o8

S h.3200 =08

N,9130=0R
L, MBRE =R
1 GO =08
2,989 =08

T 01BE=~07

1 5A9E=09

"5,939E=08

t  85RE=-08
2,1300=04
6,491L=08
3.7690-08
6,273t =0R

1.34BE=07

7;09|E-oa
S.PRIE=08 .
" R33F =08
3 NBHE=0B
1,6RO0 =08
2.923r=-08

T 37650
N uNLE=09
3, A4 E =08
1, ne6L=0B
2,137t-08
b, NHTE =08
3 0BAE0R
b 16NE=08
L 308E=07
0L, 993K-0A
5,159E=-08
0 TH3E=08
EQHUHE-OE
Loe719k=0R
2,A69E =08

raiaL cUkaNTNAr[UN (G/tawn3)

1,109 =00 1,598F =006 | 3641 =06

5.

9.20RE=0T
54597E=09
h4520E=08
1,977E=08
2,256E=-08
7,2196-08
4,309E-08
74220E=-08
1.532FE=07
7.604E =08
64119E=08
5q528E=-08
1,5206=08
1,162E=08
3, (B8E=0B

1,633E=06

B.RIOFE=07
5.327E=09
H,350E=08
2,013E=08
2.300E=08
7.288E=08
4, 172E=08
T,093E=08
1.4B3E=07
7.501E=08
5.908E=08
5.“25['08
3,471E=08
1.171E=08
3. 430608

1.576E=00

8,B33F=n7
S.340F=09
4,381E=08
1.946E=98
2,227E=08
7QOMSE-08
4,177€-08
6,983E=08
1,185 =07
7.515E=08
5.,915F=08
5.394E~08
3,550E=08
},2BUE=0B

3,356E=08

1.575E=06

8, 9,

B,U30E«07 H,356E-07
5,091E=09 S,045E=09
§,225E=08 4,206E=08
1.979E=08 {,9u2F=08
?.267E=08 2,226FE=08
7.107E«08 6,957E=08
4, 0UBE=0R 4,022E~0R
6,860E-08 6,762L=08
1.438E=07 1,429FE=07
T.376E=-08 7,354t=08
§,7T16E=0R S, 676FE=08
G,295F=08 5,238E=-08
1,500€6=-08 3,529FE=08
1,P93E=08 1,374E=0R
3,306=08 3,2d0F=08

1.522E=06 1,509E=0b

10,

8,376E=07
" 5,056E=09
4,230E=08
1.AB2E=08
2.158E=08
6-731E'08
4,029E=-08
b, 6T1E=08
1.4031E=07
T371E=08
5.,685E=08
5"725'08
3. 572E=08
I'UQOE'OI‘
3.157E=0R

1,50TE=06

17,

A,004E=-07 B,029F~07
4,827E=09 4, RUZE=n9
4,079F=-08 U4, ,101E=0R
1.915E=08 §,AS57f=0A
2,156E£-08 2,129E~-08
6,789F=08 6,570F=ng
3,903E=08 3,912F-08
6,550FE=08 6,469F=0nR
1 3R6E=0T 1,3RGF =07
7,230E=08 7 2N9E=0R
5,494E=08 5,505F=0P
S,079F =08 4,999F=np
3,5176=-08 3,543F =08
1,494E=08 {1,009 =nrR
3,113E-08 3,030F=0r

1,45TE=06 1,456F =06



ClFLY ASH DAY (36, (9T/4==FOFR AAGELINE

1, 7.0
A A A 30 URCES % & » .
' NUI Q@ (R/8EC) HP (M) T8 (NEG~=K) VI (M/8SFC) N(M) VF(Mxa3/8EC) R (KM) 8 (kM)
1. 56,80 1520 N16 40 35,7 4,57 0,0 334,200 3204,200 CR1,T8P,1974
e 77.20 153,10 1640 A8,7 n,88 0.0 334,200 3200,200 CR2,T8P,1974
A AARECEPTORS » % &
NG, RRFECCKM) . SREC(KM) z (M)
1, 333,590  3205,550 040
2. 332,510 3205,410 LN
3. 3324110 3205680 040
Ny 332,360 32057400 040
S5, 332,280 3205,810 0.1 .
t, 09, 3.1 o 1539, 2930 040
24 121, 341 6 1539, 2930 0,0
S 126, 5,1 5 1540, 291,0 0,0
H, 127, 5,1 5 1541, 29140 0,0
S, 131, 3.6 5 1511, 294 0 0,0
6, 128, 3,1 n ne, 291,40 0,0
7. 126, . 46 3 234, 295,0 040
By 1217. 6?2 f N2y, 2980 040
a, 120, Sl 3 01, 2990 0,0
o, 131, 541 3 798, 301,40 0,0
1, 131, 5,1 3 985, 303,0 040
12, 154, N6 2 1172, 30440 0,0
13, 129, NG 2 1360, 305,0 0,0
1, 56, 5,1 LR 1547, 30240 0,0
15, 27. ne6 n 1517, 301,0 0,0
1o, 584 A2 1 15417, 297,0 0,0
17, 97, 6,7 n 1547, 2950 0,0
18, 127. 3,6 n 1507, 295,0 0,0
19, A 1,6 0 1547, 295,0 0,0
20, . 99, 3,0 " 1537, 2940 0,0
21, LI (N “ 1524, 294,40 0,0
2?0, 105, 3,6 n 1512, 2980 0,0
23, 75 2,6 5 1500, 2910 00
on, 6l 2.6 5 1488, 294,10 0,0




AVERAGE CONCENTRAITONS FOR 28 WpoRS,

A« A RECFPTOR NUMBER x4

1. 2. 3. n, 5,
SOURCF PARTTAL COMCENTRATIUNME (G/Max3)
b 6¢728E=07 7,272E=07 7.757E=07 8,223E~07 B bhUE=0T
2. 6.630E=DT7 7,250E=07 7,R183E=07 8.371E=07 B,913E=07

TOTAL CUNCENTRATION (G/Maxd)

1.536E-06 1[152E=06 1.55TE=06 1.659L =06 (1.758E=06 ;)




CROINTERACTION wh 97,1974
1, 7.0

4 2 A GO HRCY S A & a

N 0 (G/8ECY  HP (M) T8 (OUG=K) V3 (M/SEC) NB(M) VE(Maa3/8EC) R (KM) ~ S (KV)
1, 58,A0 152,0 N6 0 35,7 0,57 0.0 334,200 3201,200 CR1,15P, 1970
”a 17,020 153,0 N6, 58,17 o n,ae 0,0 334,200 3204,200 CRP,18P,1970

A x A RLEC D P T RS & & &
nl, RREC(KM)  BREC(KM) 7 (M)
1o, 335,090 3206,040 0,0
2, 335,120 32u6, 74y 040
3. 335,160 200,850 0.0
", 535,190 3200,930 o0
5. $35,230  3207,020 [\I3]
6, 354,260 3207110 0.0
T. 335,290 3207,210 S N T
a, 335,330 3207,300 (N}
9,  $3%,360 3207,390 040
1o, 335,400 3207 ,190 0e0 .
1, 211, e 5 1708, 2950 0,0
2 215, 140 6 1701, 295,0 040
3, 219, 145 6 1695, 294,40 040
i, . 237, 1,0 5 16AR, 295,90 0,0
E ant, I,_(l ] 1681, 295“0 U, 0
o, 92, 2,1 " 1675, 295,0 0.0
. 137, 348 i 1668, 295 0 0,0
v, 120, 3.1 f 1661, 296,0 0,0
9. 139, 140 o 1654, 2970 0,0
lo, 151. S nb " 1ena, 299,0 0,0
1, S L Y 3 1641, 301 ,0 0,0
7, TR0, 1 2 to3n, 302,0 0,0
13, 199, a0 2 1628, 303,0 0,0
", 197, N0 3 1621, 3040 0 0
15, 210, Tyl 3 1621, 300,40 0,0
16, 229, PR 3 1621, 303,0 0,0
1, 220, o 3 1621, 302,0 0.0
LN 1o%. Sl ! 1621, 300,0 0,0
19, a0, 2,0 5 1014, 2990 0,0
20, 2104 3,1 6 1589, 2980 0,0
21, 239, 3,1 6 1504, 29R,0 0,0
22, © 239, n,6 5 1539, 25,0 0,0
AN 2o8y n 5 1503, 2980 0,0
an, d16, ' ot 4 1188, 298,90 0.0



AVERAGE CONCENTRATICNS FUR 24 HQURS,

L A AN ECFPTR NUMPER=~A &

1. 2, L a, 5. 6o 7. B4 9, 10,
SOURCE PARTIAL CONCEMIRATIGRS (R/Ma43)
1, 1oL1AF 06 1 123F=06 1126600 J,1266=06 §,121E=06 14,1157 =006 |,406t =06 1,0956«006 1,0B83F=06 1,067E-06
2. 1,224E=00 1 200E=06 |, 257E=06 1,266E=n6 §,270E=06 1,270F=06 1.267L=06 1,260E=06 1,252F=06 1,240E=06

TOTAL CUNCENTRATION (6/M*43)

DJ33RE06 2.36TE=006 2. 3R3L«~006 2,3920=06 2,391E~06 2,385E=06 2,373E=06 2,355€=006 2,335E=06 2,307E-06




CHODAY P2RL, 1979=<HASCLINE==CRAKS TN Cﬂll?

7.0

A A A S NDIURCES > 4 &

M)

ll
e

© (G/SLC)

HP (M) T8 (DEG=K)

1520

“ A A RECEPTOR 3 a x &

NI,

1,

TN WwWN
a o ® @& o .6 .0 & a o o .8

= 3

Y -

58,00

77,20 153,0
CRREC(KM)  SREC(KM)
332,110 3198474
332,080 3198,370
$32,050 3198,280
332,010 5198,19¢
331,980 3198,090
$31,910  5198,000
331,910 3197,900
331,870 3197,810
331,810 3197,720
531,010 3197,620
131,770 3197,530
331,740 3197 ,430
$31,700 3197340
531,670 3197,2%0
551,630 3197.150
Se P.;b

319, 2,6
330, 3,1
321, 3,0
336, 3.6
175, 3,0
1 3,6

19. a4l

17, 46

204 9!

3t 1

32, 3.6
351, 5.1
}59. /"b
53, n,6
125, 6,2
328, 5,7
351, Nl
30, 3,0
357 (N

5. el

51y 216

nt, 3.0

61, 3

[

n16 0
NG, 0

7.

(R
0,0
040
0.0
0,0
040
0q(l
Y
0.0
0,0
040
0,0
(Y
O‘U
0,0
a
a
n
i
"
]
n
f

- T VRV V)

o0 ke ) IRV ) B2

35,7
8.7

1389,

1035, .

1n8e,
1508,
1575,
1621,
1668,
1715,
1761,
1808,
1854,
1901,
1917,
1994,
1994,
1994,
1994,

S 1990

1991,
1988,
1984,
1981,
1977.
1974,

4,97
n,88

296,
296,
296,
296,
296,
296,
296,
296,
299,0
Y
{0
301,
303,
‘0

301
o2

304

304,
304,
302,
300,

297

L}
296,
205
o
quli
297,

0
0
0
0
Y
0
0
U

9
Y

0
0
U
0
Y
0
0
0
0
4

VS (M/SEC) DIM) VF(Max3/SEC)

0.0
0,0

cecccCccocoCcOoCcCcCocCcecDdDOoccaCCCCCC

o 4« » ® 8 8 8 % @ 5 8 8 & & @ 06 ® 2 8 s 0.0 8 o .
cocSgoCcocCoCcoc oo OoOCc o CcCcaCc oo

R (kM)

334,200
334,200

9 (KM)

3204,200
3204,200

CR1,TEP, 1974
CR2,18P,1974



AVERAGE CONCENTRATVIUNS FUR 240 HUURS,

CAMNHECTPTIOR N UMBE R 2 & %

1. a, 3. n, 5. 6. 7, 8, 9, 10, 1, 12,
SOUPCE PARTTLAL CONCENTRATIUNSG (G/MAx3)
1. G PTTE=00 6 1900=07 6, 109E=07 6,019E=07 5,936F=07 5,RHBE=07 5,766E=07 5,681E=07 5,607E=07 5,530E007 §,449E~07 5,375F=07
2. T.526E=07 T,4350=07 7,349E=07 7.251E=07 7,160E=07 7,063E=07 6,9720=07 6.,BT6E=07 6,792E=07 6,700F=07 6,610E=07 6,524E=07

TOTAL CUNCEMIRATILEN (G/MAnr3)

1.380F=006 1,362E=06 1,306F=006 1,3270«06 1,8310E=06 1,291F%06 1, 2TUE~0b 1,256E=06 1.,200E=06 1,221FE=06 1,206F=06 §,190F~0¢

A A AR T YT PYUODR N UMBE D % & &

[ER ! 15,
SCURCH PARTTAL CONCENTRATIUNS (G/Ma43)
1. 54971 =07 5,2306=07 S]|S1E=07
2. 6.0330=0T7 6/3510E=07 6,261E-07

TOVAL CUNCENTRAVIUN (G/MAA3)

1,173 =06 1, 158E=00 1]141E=00




DAY 320, 1970«=afl} ASS 1

1. 7.0
A A A S HRCE S * & &
] 0 (G/SEC)  HP (K) I8 (DCG~K) VS (M/SEC) 0(MY VF(Maa3/8EC) R (KM) 9 (kM)
t. Ny 2,0 3390 37.2 0,20 0.0 334,200 3200,200 FLY ASH TRANSFER ST)C
N 0,01 10,7 339,0 0,5 0,59 0,0 330,200 3204,200 FLY ASH TRANSFER SILU
R g 10 28,3 3139 .0 13.7 0,48 0,0 334,200 3204,200 FLY ASH STLRAGF S11.0
", ng 01 152,0 n22.0 ﬂ?gl Coa57 0,0 334,200 3204,200 CR1,TEP, 19808
N, 59,01 - - 1%3,0 e nn,8 1,R8 0,0 334,200 3204,200 CR2,1SF,39R0'S
b, 168,13 182,9 nyo . 27,4 6, R6 0,0 334,700 3205,300 CRUBS,TSF,19801S
l. v 10 12,8 35,0 91 0,68 0,0 334,700 3205,300 CRUSHER KOLSE
o, 0,21 12,8 315,0 9.1 0,99 040 334,800 3205,300 EMERGING RECLAIM KUPHEFR
9. 0,35 1248 3150 9,4 0,62 0,0 334,700 3205,300 SILC DUSY COLLECTCHS
1o, 0,55 ws 1 3150 9,1 1,13 0.0 334,700 3205,300 FLY ASH SILUS
(N 0, 08 - Py 35,0 9,1 0,14 0,0 334,700 3205,300 FLY ASH VACUUM ‘PUMP
12, U 06 01 35,0 9,1 0,52 0,0 334,600 3203,900 TRANSFER PCINT
1, 0,00 12,8 315,0 9,1 0,52 0,0 334,680 3203,900 TRANSFER PGINT 2
v, U 00 12,8 315,0 9.1 0,52 0,0 335,000 320n,100 TRANSFER PUINT 3
15, 0,00 12,8 315.0 9,1 0,52 t.0 335,000 3205,000 -~ TRANSFER POINT 4
A A A RETCTEPTIDRS &2 A& & N
MU, PREC(KM)  SREC(KM) 7 (M)
1. 331,000 3iA4.100 040
2. 331,500 3186, 100 0,0
3, 3520000 $tAa, 100 0.0
Ny 332,500 314,100 0oV
5. 533,000 3184 100 040
t, $33,500 31e4,100 e
7. 334,000 3184100 N1
8, 334,500 3184,100 0,0
a, $3n,000  StAa4, 100 0.0
lo, 335,500  Sian, 100 0qu
1, 336,000  3LRA 100 0,0
12, 336,500 314,100 040
3, 537,000 3184100 0,0
1n, - 337,500 31a4,100 0.0
15, 338,000  31R4,100 0s0
to, 338,500 siada,toa 0,0
17, 139,000 31RA 100 0,0
18, 339,500  3lAd,100 0,0
o, 3np,000  3tab oo 0, u
20, 300,500 S1AA 100 0.0
21, Y1 ,000  31AR4,100 0.0
hEN INLIS00 SIna. 100 0.0
2%, csap. 000 SR 100 00
an, 3P 500 AN 100 0,0
N, YIg.000  S1ARA 100 040
20, PA3,500  Blpd ton 040
AT, . ¥Ma, 000 S1RM 100 (U
1, 323, s, 0 n3R, 2950 U0
. 00, - n w3, 29n 1 ¢, 0
T 107, R o net, 290 0 0,0
n,. 309, "ol ]l nng, 29%3,0 Ut
S, 337, Yol . / n96, a9 ,0 h,n
v, 156, - nots oo i, 2909 0.0
7. Coang, n,t “ 525, LTI 0,0




539, -

hhi,
568,
58,
597,
Gle,
G2h,
LG,
G2,
620,
637,
(rhz.
0éa,
113,
73R,
104,
789,

289 0
29y ,0
ar9 0
29040
2620
293,10
292,0
2930
92,0
200;0
289 .0
288,0
286,
286,0
286 ,0
285,0
284,0

Dol
0,0
U,0

0.0




WD 328, 1972, RA3FLIND A

L)

A

L.

L
".
L)

AR TCF
MO,

7.0

Q (G/SEC)

58,80
71,20

P YT R
RRFLCKM)

331,000
331,500
332,000
332,500
533,000
133,500
334,000
4%4,500
315,000
335,500
$36,000
336,500
137,000
537,500
33R . 000
338,500
559,000
539,500
$An. 000 -
M0 500
01,000
341,500
5’]2“()()()
30,500
SN% N0
503,500
0,000
351,
}/l(la
37,
351,
158,
136,
337,
10.
11,

ND 19800

AA A S O RCE S ® & &

HP (M)

152,0

1530

S & & &

SREC (kM)

31A4,100
31R4 190
3184, 100

31R4 100

Itpa 10w

siai, 100

IR, 100

1R 100

384 100
ad 100
$1AN 100
HLENIT

Si1Aan 100

tea, 100
J1AN 10N
a0 100

1R 100

384,100

3ta4, 100
S1AA  1p0
184,100
31814, 100
S1ARA Lun
384,100
s184,100
3R 100

31ah 100

fCLASS | AREA

T8 (DEG=K)

N6, 0
1040

7 )

0.0
040
0.0
nau
0,u
0.0
A
0,0
0,0
0,0
(U
0,0
U0
0.0
0.0
0,0
0,0
0,0
040
0,0
0.0
0,0
0.0
0.0
0.0
0,0
0.0

5
5
I
1
n
n
n
i
gl
n
A
a
n
n
n
d
]
"
]
it

Vs

(M/78FC) D(M) VF(MAx3/8EC)

15,7
3,7

892,
a9y,
891,
894,
890,
agn,
AB9,
anrqg,

B8R,

8AR,
an7,
8n7,
BRG,
ARG,
a4,
ARG,
8bo,
ARy,
ny1 7,
arit,

n,s7
0,88

2B3,0
2R3 0
221 ,0
281,0
2810
281 ,0
280, 0
280,0
2R2,0
2850
MBALD
2PR 1
2890
290 0
2900
2800
2RA D
PRI
}’nh;l)
2R% 0

0.0
0.0

coCcccecoCoccCcac

e . e o .o o ®» .0 @ & & o.»
T oo ccCcoccoSoC

R (KM)

334,200
334,200

3 (KM)

3200,200
3200,200

CRE{,TEP, 1974
CR2,18F, 1974




A by . 3,1 5 0oy, 28n 0 a0
ey 194, 3,1 t Ano9, 2H3 0 U,0
2y, a8, S.t H 853, 2A3,.0 e
o, 391 . N, 5 816, 2HY Y 0,0




AVEFAGE (bR T A L TENG Fie 20 v RS,

BEST AVAILABLS copY

LSS ST O G A A S ANV A X N LM B A A A
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DESCRIPTIONS OF ATMOSPHERIC DISPERSION MODELS
THE AIR QUALITY DISPLAY MODEL

The Air Quality Display Model (AQDM) was developed by the U.S. Environ-
mental Protection Agency and 1is an approved techhique for computing
annual or seasonal arithmetic average concentrations of gaseous - and
suspended pafticulate pollutants. The AQDM is based on the diffusion
model developed by Martin and Tikvart (1968). It uses .the Pasquill-Gif-
ford plume dispersion equation, which is summarized by Turnmer (1969) and
the plume rise equation developed by Briggs (1972) to simulate plume

behavior.

Annual average emissioné data and stack parameters from multiple point
sources are used as 1inputs to the AQDM in conjunction with annual or
seasonal meteorological stability wind rose data to determine ground-
level concentrations at designated receptor points and points comprising
a receptor grid network. The model can be calibrated by comparing
ambient air quality data for a given annual time period with computed
concentrations obtained from the AQDM using emissions and meteorological
data for the same period., Once calibratéd, the AQDM may be used to -
predictbambient-air quality for any annual time period by adjusting the

input data to correspond to the time period of interest.

According to the Pasquill~Gifford diffusion equation, the concentration,

C, at a position (x, y, z) for the substances emitted at (0, O, H) 1is

given by:

C(x,y,z;H) = Q : exp [-1/2(ygy)2]A
2mo o zu i

for: ' .

A = exp [~1/2(2z-H/0,)2] + exp ([-1/2(2+1/5,)?]

where:

pollutant concentration (grams/metef3) at point x, y, 2

for an effective stack height, H

Q

emission rate (grams/sec)
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g

ys oz = standard deyiation-of the plume concentration
distribution in the cross plume and vertical
directions.(metefé);'(oy and g, are given
as functions of'doﬁnwind distance and_atmospheric

stability.)

- In the AQDM, the effective stack height, H, is computed from the Briggs

plume rise equation accofding to the relation:

H

H
‘C.‘mwa?uF

[a]

G T om

h + 1.6F1/3u=1 (3.52)2/3 for r > 3.5z

and S

h + 1.6F1/3,~1 2/3 for r < 3.5z
z = 34F2/5 {f F > 55 |
z = 14F5/8 if F < 55

effective stack height (meters)

actual stack height (meters)’

gVSRg [(Tg - T5)/Tg] (meters%/seconds?)
acceleration due to gravity (meters/sec?)
exit velocity of stack gases (meters/sec)
inside radius of stack (meters)

exit temperature of stack gases (°K)
ambient air temperature

wind speed at stack height

distance from source to receptor (meters)
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THE PTMTPW SHORT-TERM MODEL

The PTMTPW is an EPA model which is a modified version of the PTMTP

model. The major difference in the PTMTPW is that this model accounts

for the vertical wind shear effect (iﬁcrease in wind speed_with'height)

which is known to exist in the atmospheric boundary layer. Hourly wind

."speéds are input into the model_along'with the height at which the

- measurements were made. ‘The wind shear correction at stack height for

each source is then accomplished by use of the following equation:

. 7z \P
Uz = UL(EO)

. where Uy, is the wind speed at height Zp, Z is the stack height

or emission release point, and P depends upon atmospheric stability

class (De-Marrais, 1959).

The effect of the wind shear modification is to increase ground-level

concentrations as compared to those calculated by the PTMTP model. All

‘other calculation techniques used by the PTMTPW to estimate ground-level

pollutant concehtrations are the same as those used in the PTMIP. It is
important to note that since the wind shear modification tends to

increase ground-level concentrations over those calculated by the PTMTP,
the PTMIPW should overcalculate actual - concentrations even more severely

than the PTMTP.

In addition to a wind shear law, the model uses an hourly average
emission inventory and stack data from multiple point sources in
conjunction with hourly meteorological data to calculate hourly
pollutant cohcentrations at .designated receptor points. .These hourly
concentrations can be averaged over longer periods of time, 'such as 3
hours or 24 hours, in order to aid in the cdmpariéon,bf calculated -

concentrations with concentrations observed over a period of time.

}greatér,than one hour. The PTMTPW uses the Pasquill-Gifford plume

dispersion equation in conjunction with the.plume rise equation

developed by Briggs to simulate plume'behaVior. Using the Briggs
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equation, effective stack height, H, is determined according to the

fdllowing relation:

H

h o+ 1.6F1/3y~1 (3.52)2/3 for r > 3.5z
and . - : '

h + 1.6F1/3y71'r2/3  for r < 3.52
3482/5 if F > 55

14F3/8 if F < 55

z

z
effective stack height (meters)

actual stack height (meters) ‘

ngRg [(Tg = Tg)/Tg] (meter$4/seconds3)
acceleration due to gravity (meters/sec?)
exit velocity of stack gases (meters/sec)
inside radius of stack (meters)

exit témperature of stack gases (°K)
ambient air temperafure

wind speed at stack height

distance from source to receptor (meters)
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"THE CRSTER MODEL

'CRSTER is a steady state Gaussian plume model applicable in-flat or
cohplek terrain. The putposes‘of the model are to: (1) deterﬁine the
maxiﬁum concentrations from a single facility for various averaging
‘times using one or .more years of metedrological_data, (2) determine the
meteorological conditions which cause these maximum concentrations and,
(3) store concentration information useful in calculating frequemcy

distributions for various averaging times.

A concentration for each hour of the year is calculated from emissions
data, stack parameters, and hourly meteorological conditions. Twenty-
four hour averages are ¢alculated from'midnight-to-midnight of each day.
Three-hour averages are calculated for non-overlapping consecutive
three-hour periods. Variable averaging times of 8, 4, 2-hour and

others are also available through a program option.

General output for the model includes tables of the highest and second
highest 1, 3, and 24-hour concentrations at each receptor for each year
of meteorological data input plus a table of the amnual arithmetical
average concentration at each receptor. Receptors are specified for
"five downwind distances. For each downwind distance, receptors are
located along thé 36 standard wind directiomns (10°, 20°, ...360°),
resulting in a Eotal of 180 receptors. Hourly concentrations for each
receptor can be output onto magnetic tape for further processing of

‘frequency distributions.:

ESE's CRSTER model has the following added options:
l. A variable number of years of meteorological data can be
entered into one computer run. o . '
" 2. Composite coﬁcentr;tion tables are printed after all years have
| been processed. VThere‘are compdsite concentration tables for

‘the: annual 24, 3, 1, and'variablé-hodr highest and second
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highest concentrétibns at each receptor. -This option facili-
tates the developnent of concentrétibn isopleth maps for
selected averaging times. -

3. An option is available for writing the composite tables onto
disk or tape in order ;o:simpiify the determination of max imum

PSD increments over the entire 180-receptor grid.

Using the final plume rise equation‘of Briggs (1972), the effective
"stack height, H, is determined accofding to the following equations:
H=h+ 1.6F1/3u"1 (3.52)2/3 for r > 3.5z

and ' .

H=rh+ 1.6F1/3y=1 £2/3 for r £ 3.5z
z = 34F2/5 if F> 55
z = 14F5/8 if F < 55

= effective stack height (m)

H

h = physical stack height (m)

F = buoyancy flux term gVgRZ [(Tg - T,)/Tg] (m%/sec3)
g = acceleration of gravity (m/sec?)
Vg = stack gas exit velocity (m/sec)

Rg = stack inner radius (m)
T = exit stack gases temperature (°K)
T, = ambient air temperature (°K)

U =.wind speed at stack height (m/sec)

r = distance from source to receptor (m)
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