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Introduction

The 3-nour national ambient air quality standard for S0, reogires that at
any point, the SO, concentration not exceed 0.5 ppm (1300 ug/m*) more than
once per year. This standard poses the need to adequately assess such
maximum short-term impacts. This paper focuses on assessment of the short-
term impacts of S0, sources with tall stacks (stack heights greater than
160 m).

The original intent of building tall stacks for sources of large SO, emis-
sions potential was to reduce the maximum ground-level ambient air quality
impacts of tne stack's effluent, the theory being that the effluent’s ambient
concentration (mass/unit volume) would be reduced by spreading the same amount
of pollutant mass through a greater atmospheric volume. However, there have
been conflicting cpinions on how successful tall stacks have actually been in
reducing maximum ground-level impacts. These differences in opinion center
about the expected location and magnitude of maximum short-term ground level
impacts of effluents from tall stacks.

The purpose of this paper is to review the data relevant to the assessment
of the location and magnitude of maximum short-term impacts of effluents from
tall stacks. The questions this investigation seeks to answer are: 1) At what
distance from a tall stack is its maximum short-term impact observed? 2) What
atmospheric conditions are associated with the occurrence of maximum short-
term impacts? and 3) Which, of various dispersion coefficients when used in
standaraly available models, best estimate the locations and magnitudes of
expected maximum short-term impacts of effluents from tall stacks?

Proceaure

Because theory is born out by observation, answers derived from the pertinent
observations are preferred to those based purely on theory. In order to avoid
observational pias, sufficient and necessary observations must be evaluated;
that is, the temporal and spatial characteristics of the observations must be
considered. It must also be determined that the observations are not biased
by the manner in which they are made.

In order to adequately assess the distance from the stacks to short~term
maximum impacts, it would be desirable to obtain quality assured data from a
network consisting of continuous monitors at numerous distances along each of
numerous radials extending in different directions from the stack. The moni-
tors should be located so that they adequately cover both near (less than
2 km) and far field distances from the stack with a spatial density sufficient
to determine the aistance to maximum impact. Ideally the source(s) to be
analyzed would be isolated such that background contributions to the pollutant
concentrations being monitored are minimized. Furthermore, it would be desir-
able that the period of record of observations extend over several years so that
year to year varijations in meteorological extremes may also be accounted for.
The longer the period of record and the greater the monitoring spatial density,
the greater the probability that occurrences of worst case meteorological
conditions and the constraining emission characteristics of the source will
coincide so that concentrations representative of maximum short-term impacts
of effluents from tall stacks can be observed by a monitor.
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LUbviously if the effluent characteristics of the stack are dependent on or
controlled as a function of expected meteorological conditions (i.e., by Sup-
plementary Control Systems (SCS), sometimes referred to as dynamic emission con-
trol systems, or emissions Timit control systems, etc.), the probability of
opserving short-term maximum impacts may be greatly reduced. Therefore, a
monitoring network might not observe the maximum possible short-term concen-
tration if tall stack effluents are controlled by a correctly designed and
properly operating SCS application or similar meteorology dependent emission
control technique.

Upon determining the periods of observed maximum short-term impact, the
meteorological conditions associated with those periods can also be determined.

Upon aetermining the location, magnitude, and meteorological conditions associ-
ated with maximum observed short-term impacts, it is then possible to compare
model calculated locations and magnitudes of maximum short-term impacts with
observations. Such comparisons may be used to assess which model results best
compare with observations, but cannot necessarily be used to conclude that the
transport and dispersion of the effluent mass is accurately modeled with
respect to the actual atmospheric cause-effect relationships. In order to
evaluate and compare the adequacy of a model with respect to accurately
accounting for plume rise, transport, and dispersion of the pollutant mass,
detailed and comprehensive observations of such factors would be required.

In order to determine if a model is satisfactorily performing from a regula-
tory perspective, comparisons with observations are made with respect to the
upper ends of the fregquency distributions of pradictions and observations. This
ccmparison is called for, particularly in light of the requirements of the short-
term ambient air guality standard which is based on the upper end of the frequency
distribution of observations. That is, viclations of the ambient air quality
standards {e.g., the 3-hour S0 standard) are determined by the observation of
more than one occurrence per year of concentrations exceeding a set maximum.

Ubservations

The first observation to be made is that there is no monitoring network avail-
able which ideally provides all the observational desires previously set forth.
However, of the limited data available, there appears to be a set of observations
frem a monitoring network in the vicinity of the tall stacks of the Muskingum
River Power Plant operated by the Ohio Power Company of the American Electric
Power System, which comes closest to satisfying observational requirements. The
data from the Muskingum River Power Plant's SO, monitoring network is relied
upon for the determination of the distance from the stacks to maximum short-term
(3-hour) SO, impacts of effluents from tall stacks. Once the distance to
maximum 3-hour SO, impacts is determined, data from monitors which are located
at comparable distances to other tall stack sources can also be evaluated with
respect to the magnitude of maximum 3-hour SO, impacts.

The Muskingum River Power Plant is located in Washington County im south-
eastern Ohio in the valley formed by the Muskingum River. The terrain in the
vicinity of the plant is hilly with elevations as high as 350 m above mean
sea level (150 m above the base of the plant stacks). The total generation
capacity of the Muskingum River Power Plant facility is approximately 1,500
megawatts. The current sulfur content of the coal fired averages about
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g to 10 1b SO /10b Btu. No flue gas desulfurization system is employed and
the effluent Ts emitted through two separate 252 m stacks. The combined SO
emission rate from the two stacks when the plant is operating at full load Ts
approximately 15,500 g/s or 62 tons/hr (assuming 9 1b SOZ/IOO Btu coal fired).

Distance to Maximum Short-Term Impacts

Since January 1978, four continuous SOZ monitors have been in location along
a radial extending in a northeasterly direction from the Muskingum River Power
Plant. Table I identifies the Muskingum River Power Plant S0, monitoring sites
and their locations. It can be seen that the closest monitor, the Center Bend
monitor, is 1.7 km from the centroid of the two stacks.

Taple I. Muskingum River Power Plant 30, monitors.

Distance Azimuth Height above
from Stacks®  from Stacks? Stack Base
Monitor Name Monitor No. (km) (%) (m)
Center Bend 5 1.7 37 74
Hackney 2 4,6 41 74
Rich Yalley 3 8.5 36 105
Caldwell 4 20.7 33 132
Beverly 1 5.2 138 56
Mount Olivet 6 6.1 240 108

d Stacks 1 and 2 are located 645 m apart along a 2409 azimuth. Oistances and
azimuths indicated are from the centroid of the two stacks.

Secause four of these monitors are located within 49 of a straight line (379)
raaial from the source of emissions, it may be assumed that all four monitors
on occasion will be simultaneously impacted by emissions from the plant (i.e.,
when the mean transport winds are from the SW (217°9)). Because these four
monitors are located in the same downwind direction from the plant, it was
assumed that data from this array of monitors were sufficient to determine
tne distance to highest observed jmpacts.

Table II lists the three highest observed 2-hour concentrations at each
monitor since January 1978 and the dates of those occurrences at each monitor.
It can be seen that the highest 3-hour concentration ever observed at any of
these four monitors occurred at the monitor closest to the plant on May 5, 1979.
It can also be seen that the highest 3~hour concentration observed at the
monitor next closest to the plant also occurred on May 5, 1979.

Meteorology Associated with Maximum Short-Term Impacts

Table Il also presents the meteorological conditions associated with the
monitored concentrations. It can be seen that the highest 3-hour S0, impact
cccurred in the afterncon under conditions associated with very unstable
atmospheric conditions; that is, very light wind speeds (less than 1.5 m/s),
clear skies, and a well developed mixed layer (inversion base 1300 m above
grouna level). Thus, the maximum 3-hour S0, concentration measured by the
Muskingum River Power Plant monitoring network was measured at the monitor
closest to the stacks, and occurred under very unstable atmospheric conditions.
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The maximum impacts observed at monitors located at greater distances from
the power plant occurred during periods of higher wind speeds and/or more
stable atmospheric conditions. It should also be noted that these more
distant monitors, monitors 3 and 4, are higher in elevation than monitors
5 and 2, and therefore closer to plume height. If the monitors were located
at lower elevations, they would be expected to observe lower concentrations
than those measured at the higher elevations.

Because it is observed that maximum short-term concentrations occur close
to a source with tall stacks, other sources with quality assured monitors
close to their tall stacks also warrant review. In addition to the Muskingum
River Power Plant, there are three Tennessee Valley Authority (TVA) power
plants which were founa to have quality assured continuous SO, monitors close
to their tall stacks. Table III lists these four power plants with quality
assured continuous S0, monitors within 2 km of their tall stacks. Table IV
Tists the stack design and full load operating parameters and emission rates
for the power plants identified in Table I[II.

Although there are no other continuous monitors along the same radial from
the stack for the TVA monitors, and thus no means of further assessing the
distance to maximum impact at these plants, the meteorological conditions
associated with the occurrences of maximum short-term impacts at these monitors
can be further evaluated. It is observed upon review of the meteorological
data during periods of measured maximum short-term S0, concentrations, that
conditions generally consisted of those associated wi%h very unstable
atmospheric conditions; i.e., very light and variable winds, clear skies,
and well developed mixing layers, which occurred during the Tate morning and
afternoon perioas.

Thus, the modeling of maximum 3-hour SO, concentrations resulting from tall
stack effluents should be approximated by the transport and dispersion process-
es associated with very unstable atmospheric conditions. Although such trans-
port and dispersion processes have not necessarily been adequately observed
and understood, Gaussian air quality models which account for the occurrence
of very unstable atmospheric conditions by use of stability dependent dispersion
coefficients have traditionally been used to estimate air ?ua1ity impacts.
Pasquill-Gifford class A stability dispersion ccefficients* are one of the sets
of coefficients that have been used by regulatory agencies and others in model-
ing tall stack effluent impacts under very unstable atmospheric conditions.

Because a controversy has existed regarding the use of the Pasquill-Gifford
(P-G) curves for class A (very unstable) atmosphsr1c conditions in estimating
ground level pollutant impacts from tall stacks,® the sets of dispersion
coefficient curves to be considered herein will include the P~G class A curves
and the curves derived from field studies for which tracers were released at
heights of 100 m or higher. The P-G class B curves are considered because
several investigators have suggested that replacing the P-G A curves with the
P-G class B curves would yield a better comparison of maximum calculated with
maximum measured impacts. The contention being that the P-G class A curves
when used with standardly available models (such as the U.S. EPA CRSTER or
MPTER models) result in overestimates of ground level impacts and that these
impacts are calculated to occur too close to the stack for sources having tall
stacks.
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Three independent sets of field experiments have been found in the literature
which investigate the dispersion of tracers released at heights of 100 m and
nigher under very unstab]g atmospheric conditions. Singer and Smith,> Vogt, et
al.,% and Thomas, et al.,> have derived T and 0% curves based on such field
investigations. Table V identifies the c%rves o% dispersion coefficients
considered herein. Tnis table indicates the investigator, experiment site,
tracer release height, and surface roughness length (z,) for each set of curves
concidered.

Figures 1 and 2 graphically present the curves of 7 and o7, respectively,
for each of the tracer studies identified in Table V.

Analyses of Periods of High Short-Term
[mpacts at Monitors Near Tall Stacks

Table VI indicates the highest 3-hour SOZ concentrations observed under very
unstable atmospheric conditions at each of the monitors located within 2 km
of the power plants identified in Table IV. Table VI also compares the observed
values with the concentrations calculated using the alternative sets of
dispersion coefficient curves. Calculated values are based on the use of:
on-site meteorological data, assumed full load oper?ting conditions (for each
stack in operation at the time), Briggs plume rise,’ and steady state Gaussian
dispersion assuming co-located stacks and an unlimited mixing height (because
no on-site measurements of mixing layer depth or actual plume height were avail-
anle). The calculated 3-hour concentrations are the average of three l-hour
calculations. It should be noted that experience shows higher impacts are
calculated at full load under unstable atmospheric conditions than for reduced
Toad operating conditions. Furthermore, background concentrations were found
to be negligible during these periods based on upwind observations.

It can be seen from Table VI that all the calculated concentrations result-
ing from the use of each of the alternative sets of dispersion coefficients
underpredict the observed 3-hour average values at each monitoring site.
Calculations based on the use of the P-G A and Karlsruhe A curves, however,
appear to best approximate observations. [t should be noted, although not
airectly shown, that even if the mixing layer was assumed to be equal to
plume height, the 3-hour average concentration would still be underpredicted
by use of the P-G B, BNL B, and Julich A curves. Furthermore, analyses have
also shown that even if it is assumed that the mean wind blew continually in
the direction of the monitor, the concentrations calculated by use gf the
P-G B, BNL 85, and Julich A curves still underpredict observations.

Obviously the comparisons made in Table VI do not necessarily consider the
upper ends of the frequency distributions of predicted and observed concen-
trations (to be addrsssed later herein) as recommended in the "Guideline on
Air Quality Models."” However, Table VI does provide an example of the com-
parative ranking of the impacts calculated at select monitoring sites using
the alternative sets of dispersion coefficient curves.

The relative calculated impacts using the alternative sets of dispersion
coefficient curves can also be demonstrated graphically and are depicted by
Figures 3 and 4.



80-53.7

50° 00" 00° 00" 50° 12 [1-51 L1/22/01 pUP | 431"

(e 0" bo° 00" 02° gz v1-21 81/02/6 ¥9340 SMODIN

L AN 90° 00" 22" £y* [1-61 L1/52/¢ JDLADS wijop

6v° > 10°5 00" 00" Ly 5 £9° S1-€l 61/G/5 A3ALY nbuLysni

V aunas ey v uorine  ¢Ing 4 9-d V 9-d  PaAa3sq)  Sanop areq EUEICIRELGE
paje|naje)

(ndd) uvoryeaquasuo) ¢ps anop-¢

(-wdd zp°0 pe32%a 07 J0u pajewrlsd dde pazheue poLadd YoP3 U0} SUOLIPAIUIDUOD punoabRIRg  * 10U
Op S3an|eA pajegno|rd °SUOLIPAIUIDUOD Ncm PUNOABYOR(_BPN UL SUOLILAIUAIDUCD PIAUISAQY) *que)d

J3Mod oBd 01 J0TLUOW 1SASO|D BYI JP SUOLILAJUIIU0D (5 PaILINI|RI PUP PIALISo Jo uostaeduoy *[p a|qe|

*ULIABY PIMILAIL Ddp
(sjuanyyya yoeas ||e1 Jo sybLay amwnid ay3 03 3$3s0|2) SYHLAY 3sea|aa 420047 sayhLy mwa J0J SIAUND B3]
ALuo *aynasiaey e sybLIY 3asea[aa 4d2e47 JaMO| 4oy pado[aAap aq 0S|e ARy SIAUND “p pue Lo jo s3a¢

q
‘(g pue ‘) .ﬁm <¢q sara0bared J0} AlUo p3ALAIp IU3M
SOAIN’) ﬂ.ANm eyl ajgeisun aaouw sty ‘*a9v1 mm_cmwm Jsom sjuasasdada g pue apqersun 3som sjuasaudan y)
$900d7 UOL12a4Lp pulm uo paseq ¢ pue ¢y ‘g <Cq <y saraobajen A1111qe3s a1eoLputl Yyjrws pue adbuig
*AN ‘pueisy buo uo 973ts judwiaadxa (Mg) A403ed0qe] (PUOLIPN UIARI00UG 34T 10 PAAJIISAO SUOLILPHOD
otadydsowre yo A4obajed ajqersun 3sow sYy3 Joy YILWS pue 43BULS Aq PIALIIP UIFQ dARY SIAUND S0 40 "o oy P
| = 661 2 Aupwiaag M aynas aey *le 19 sedoyy q Y Aundaspaey
= 00l 2 Auewaay =M “yornp *le 39 360A Y yorne
| ® 00l < AN ‘pue{sy 6uo7 Y3tws-a9buig p 70 N9
€0°0 * 1> BYSPAGAN “{|LON,0 p40JJ19-[Ltnbseq -4 9-d
€0°0 % L > BYSeAqaN ‘[ LLAN,0 pA044L9-| | tnbsey Yy n-d
m " 3115 quantaadxy 401ph (153AUT arany
92 “y1buay NIET
ssauybnoy 3SPI|9Y
oplang RER1:NT]

*SIUBNILUDAXD piaLy Wouy ch pue mov SIUALI11330D uoLSAAASLP JO SAAUNY) A Aqe]



'80IN0S B} w0y (X) saueIsip ‘804N0S 8yl Woyy (X} adueISHp
PUIMUMOP JO UOIIDUNY B SB SaAIND PUIMUAMOp JO UONOUNY B SB SBAIND
(Z o) WBIIB00 uoIsIadsIp eotuep Z 9/nbly (A o) 1801900 UoISIadSIp fRIUOZIIOY *f 8/nbl4
(unj) x () X
0€ ol €0 1o 0€ ol £0 1o
A __ 1 L O— A Fl QP
A
- OF
- 001
4
>
S q
® F00E N
S 3
a@)ﬂ/ Onv -
/J«zu//
A
8 - 000'L
(2]
Py
(a
&
> F 000'€ - 000°
A
00001 00001



ybisay awnyd jo uonouny e se

1vedwi wnwixew o} aosuelsiq g 9snbI4

000¢

(w) 1yBroy swn|d

0001

O@m

00 .

1o

-¢0

00¢

(wyy) 10edw| wnuwixey 01 asueisig

1yBiay awnyd jo uonouny e se
UOIIRIIUIIUO0D PazZIjew Iou wnwixeyy g 8/nbiy

(w) ybBray swnid

000t omo { owm 002

G600

00!

0
0-X

D ‘UOIIBJIUBIUOY PazI|RWION WNWIXEA

(zW/3-01)

I



80-53.7

Figure 3 indicates the maximum normalized concentration as a function of
plume height for the alternative sets of dispersion coefficient curves
assuming an unlimited mixing height. ™Maximum concentrations would be a
factor of two larger for the worst case assumption of plume trapping, where
the plume height is restricted to a height equal to the height of the mixing
layer (that is the plume is reflected by the base of an inversion just above
the plume centerline). It can also be seen from Figure 3 that, for plume
heights greater than 200 m, lower maximum normalized concentrations are
calculated using the P-G B, BNL B,, and Jilich A curves compared to the P-G A
curves. The Karlsruhe A values are slightly higher (about 20% higher) than
the P-G A values.

Figure 4 indicates the distance from the source to the point of maximum
impact as a function of plume height for the alternative sets of dispersion
coefficient curves. As can be seen from Figure 4, use of the P-G B, BNL B,,
and Julich A curves calculate maximum impacts for plume heights greater than
200 m to occur at greater distances from the source than calculated by use
of the P-G A curves. Maximum impacts are calculated to occur closer to the
source by use of the Karlsruhe A curves than by use of the P-G A curves.

Analyses of the Upper Ends of the Frequency
Cistribution of Predictions and Observations

Sulfur Dioxide Emission Limitation (SDEL) Systems (where plant load and
emission rates are reduced when high ground level impacts are predi&ted) are
employed at both the TVA Widows Creek and Cumberland power plants. Because
the emission rates may be reduced at both Widows Creek and Cumberland during
periods of predicted high impacts, comparison of the upper ends of the
frequency distribution (based on assumed maximum emission rates) would be
inappropriate. Tnerefore (lacking readily available hourly operations and
emission data), ccmparisons of the upper ends of the frequency distributions
can anly be appropriately made for the Muskingum River and John Sevier paower
plants. In order to compare the upper end of the frequency distribution of
predicted concentrations to maximum observed concentrations, the highest
and second highest concentrations predicted to occur at the Muskingum River
and John Sevier monitoring sites for each year of meteorological data avail-
able are compared in Table VII with the highest and second highest concen-
trations observed during each year of monitoring data available. The cal-
culated values indicated in Table VII assume full load operating conditions
as indicated in Table IV. Calculations were made using the U.S. EPA MPTER
model, a steady state Gaussian model (similar to the U.S. EPA CRSTER model
but able to account for multiple sources and separated stacks and locate
receptors using Cartesian coordinates) using the P-G dispersion coefficients
for class A stability conditions. The MPTER model was otherwise run with
the same moaeling assumptions used in the CRSTER model. Hourly sequential
surface meterological data used in the MPTER model were from Huntington, WV,
for Muskingum River and from Bristol, TN, for John Sevier; mixing height
data in both cases were from Huntington, WV.

[t can pe seen from Table VII that maximum impacts calculated using P-G A
dispersion coefficients compare well with observations. The MPTER modeling
results for the Muskingum River monitors also consistently indicated that the

maximum 3-hour impacts were calculated to occur at the monitor closest to the
stacks.
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Table VII. Highest and second highest 3-hour S50, concentrations observed and
calculated at the closest monitor site to the Muskingum River and
Jonn Sevier power plants (ppm).

Observed Calculated
Year Highest Second Year Highest Second

Muskingum River

1978 .39 .20 1964 .43 .29
1979 .63 41 1971 .33 .25
1972 .40 .34
1973 .40 .34
1974 .36 .30
1975 .55 .43
1977 .41 .34

John Sevier

1973 a7 .16 1964 .32 .32

1974 .23 .22 1970 .26 .18
1975 .45 .39 1971 .24 .21
1976 .40 .39 1972 .29 .25
1977 .43 .31 1973 .23 .16
1978 .34 .30 1974 21 A7

Review of the meteorological conditions for the periods of predicted maxi-
mum impacts indicates that very unstable atmospheric conditions are associated
with the maximum calculated values. These conditions include 1ight and
variable wind velocities, clear skies, and mixing depths of 1000 m or more
which compare well with the meteorological conditions associated with the
maximum observed impacts.

The model calculation methodology used in deriving the concentration esti-
mates shown in Table VII assumes that }f the calculated height of the plume
at final rise by methodology of Briggs’ exceeds the height of the mixing
layer that the plume will be completely and permanently contained in the
stable layer aloft and therefore that no ground level impacts will result.
This modeling methodology assumes that plume rise will not be influenced
by the height of the mixed Tayer or by the temperature structYEe of the
atmosphere under unstable conditions as classified by Turner. It might
be suggested, therefore, that these modeling assumptions are not realistic
and that if high concentrations are observed close to tall stacks that such
concentrations result due to the plume being trapped within a mixing layer
having a height much less than the height to which the plume would rise if
an unlimitea mixing layer existed. Such a condition would cause higher
concentrations to be calculated with each of the sets of dispersion coeffi-
cients than if an unlimited mixing height was assumed. That is, the cal-
culated maximum concentration would be greater and occur closer to the plant
for lower plume heignhts, see Figures 3 and 4.

13
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Analyses of the Muskingum River data assuming the effluent plume is trapped
within the mixing layer observed during the period of maximum measured
impact, cemonstrate that use of the P-G B, BNL B,, and Julich A dispersion
coefficient curves result in underpredictions, as well as the predicted
location of maximum impact to occur further downwind from the source than that
observed. Further analyses of the Muskingum River data demonstrate that if the
effluent plume is actually trapped within a mixing tayer sufficiently shallow
such that a higher concentration is calculated to occur at the Center Bend
monitor than at the next closest monitor, that use of the P-G B or BNL B
curves would result in a higner calculated maximum concentration than the use
of P-Gl§ curves with the plume trapped within the actual observed mixing
layer.

without actual observations of plume height, wind and temperature profiles,
trajectory of tne elevated plume, and the three dimensional distribution of
the pollutant mass with time, caution is warranted with respect to revision
of tne plume rise, transport and dispersion, and mixing layer trapping
assumptions and associated model algorithms.

Summary ana Recommendations

Based on existing measurements of maximum 3-hour impacts of tall stack
effluents, it is observed that:

9 The highest measured 3-hour impacts occur at the monitor closest to
stacks (for cases where the directions and elevaticns of the different
monitors relative to the source are comparable).

9 Maximum impacts measured at monitors within 2 xm of sources with tall
stacks occur in the afternocon with light and variable wind velocities,
mixing depths of 800 m or more, and very unstable atmospheric condi-
tions.

® Highest impacts measured at monitors located more distant from the
source tend to occur during conditions of higher wind speeds and/or
greater atmospheric stability.

Based on calculations of maximum impacts for monitoring sites in the vicinity
of tall stacks, it is observed that:

e Calculations using on-site meteorological measurements and P-G B, BNL Bo,
or Jilich A dispersion coefficient curves underpredict observations
during the periods of maximum impact observed at monitors within 2 km
of sources with tall stacks.

o Comparisons of calculations and observations for the Center Bend monitor
assuming the effluent plume is trapped within the mixing layer observed
during the period of maximum measured impact demonstrate that the use
of the P-G B, BNL B,, and Julich A dispersion coefficient curves result
in unaerpredictions, as well as the preaicted location of maximum impact
to occur further downwind from the source than that observed.
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» Comparisons between calculations assuming the effluent plume is trapped
within a mixing layer sufficiently shallow such that a higher impact is
calculated to occur at Center Bend than at the next closest monitor,
demonstrate that use of either the P-G B or BNL B, curves would result
in higher calculated maximum concentrations than The use of the P-G A
curves with the plume trapped within the actual observed mixing layer.

9 The highest and second highest concentrations observed during
each year of available unieasurements at monitors within 2 km of
sources with tall stacks compare well with the highest and second
highest values calculated by the U.S. EPA MPTER model for those
monitoring sites (considering each year of meteorological input
data available and assuming full load operating conditions and
the use of the P-G A dispersion coefficient curves for very unstable
atmospheric conditions).

9 Use of P-G A and Karlsruhe A curves in models such as CRSTER and MPTER
result in calculated impacts that better agree with the location and
magnitude of observed maxima than use of the P-G B, BAL 82, or Jitich A
curves.

What has been observed and reported herein is that the magnitudes and distances
to maximum 3-hour concentrations as predicted using model algorithms and assump-
tions as contained in the U.S. EPA CRSTER and MPTER models compare well (perhaps
fortuitously) with observations in the vicinity of tall stacks. HNote, it nas
not been suggested, and should not be inferred, that the P-G A dispersion
coefficients (or any other set of dispersion coefficients) do or do not accu-
rately describe the distribution of pollutant mass of an elevated plume. MNor
nave any claims been made or inferred herein as to the accuracy of any other
model algorithms or modeling assumptions.

Due to lack of on-site measurements of plume height, wind and temperature
profiles, and trajectory of the elevated plume, caution is warranted. The
potential effects of factors such as increased initial plume growth during
plume rise, enhanced plume rise due to multiple stacks, transitional plume
rise effects, changes in height of the plume centerline, and non-Gaussian
conditions influencing transport and dispersion have not been applied in
the calculations or compariscns made herein.

In order to better assess the location and magnitude of maximum short-term
impacts of tall stack effluents under unstable atmospheric conditions, more
monitors are required to be sited near such sources than has been standardly
practiced to date. Measurement of plume height, wind and temperature profiles,
and distributicn of the effluent mass as a function of downwind distance is
also recommended in order to better ascertain the transport and dispersion of
tall stack effluents during unstable atmospheric conditons. Investigations
including such measurements are warranted and necessary for the improvement of
present meodeling methodology.
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