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A Study on Visibility Impairment Impact of the Plume
from a Vast Point Source
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Abstract

Mow that the plume of pont source was suspected to have strong impact on visibility impatrment in Pnsan, we
evaluated visibility impairment rmpact of the plume from Pusan Thermo Electric Power Plant in Pusan. Level-1
and -2 analyses were carried out using VISCREEN (Visual Impact Screen model). The emission rates for this
Pusan Thermo Electric Power Plant was projected to be 114 g/s of nitrogen oxides (as NO,). The source fails the
level—1 test with a Plume perceptibility (AE) of 30, nearly 13 times the screening threshold, To charactenze worst-
case meteorological conditions for level—2 sciecning, we obtained meteorological data from Mar., 1996 to Feb.,
1997 of Pusan Thermo Electric Power Plant, The source Tails the level -2 test with a AE of 17, nearly 8.5 tirnes the
screening threshold. These analyses indicated that adverse visibility impairment could not be ruled out. Therefore a
Level-3 analysis was performed using PLUVUE II {Plume Visibility model). As a result, maximum reduction of
visual range for 0900LST in winter was 0.9%. Visual impact of the plume from vast point source was judged to be
considerable in terms of background visibility of urban area.

Key words : visibility impairment, VISCREEN, PLUVUE II. plume perceptibility (AE), reduction of visual range
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Table 2. Default particle size and density specifica-
tions (EPA, 1042).

Mass Median
Diametel (m)

Particle Type Density (g/em™}

Background [ine 03 1.3
Background course 6 25
Plume particulate 2 2.5
Plume soot 0.1 2

Plume primacy sullate 0.5 15
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Fig. 3. Geometry of plume and observer lines of sight used for plume visual impact screening (Pacific Environ.
service, 1992).

Table 3. Occurrence frequency of NNW and NW for each dispersion condition and quater day (Mar., 1996~
Feb., 1997},

Frequency (f) and Cumulative Frequency (¢l of Occurence’ of Given Disperson Condilion
Assocuuted with Worst—case Wind Direction fou Given Time of Day (pereent)

Dispersion SR Transport
Condilion {im?/s) Tune (nun} G-~6 6~12 12~ 18 18 ~24
f ol r cf [ cl f cf

F,1 28 93 oo 0.0 00 4 00 0.0 0.0 00
E,| 48 93 02y 0.27 00 00 00 0o 027 0.27
F.2 36 3 027 0.534 0.0 00 00 on Q27 0.54
D1 70 93 137 101 0.54 054 00 0.0 027 0’1
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E,2 96 31 30 545 (621] 0354 oo 04a 027 1.3
D,2 140 31 1.92 737 .54 108 0.0 00 00 135
E.3 14 19 00 737 0.0 1 08 oc 00 0.0 135
E.4 192 13 0.27 T.64 0o 1.08 0.0 00 0354 1.89
D.3 210 19 027 791 0.0 L.08 0.27 0.27 0.54 243
E,S 240 10 00 79] 0.0 1.08 00 027 0.0 243
D4 280 13 0.27 818 0.0 108 0.534 0381 0.0 243
D,5 350 0 0.0 3.18 00 1.08 0.4 0.81 0.0 243

* The jout frequency and cumulative hequency of wmd ditection, wind speed. and stabihily are deteimnmed separatcly fo: each of Lhe four tume
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Electric Powar Plant using VISCREEN model level-1.
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Table 4. Default aerosocl properties for PLUVUE I

(EPA, 1992).
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Table 5. Input data of 4 season for PLUVUE Il (D900

LST, 1996).
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Fig. 7. The seasonal {a)reduction visual range, (b)blue—red ratic, (o) plume perceptibility, and (d) plume
contrast for observer—based calculations with a sky background of the plume Pusan Therme Electric

Power Plant, using PLUVUE II maodel.
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