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7| &3ge g% WS gxoe=® sta, uivi7b BN H S
STHEHAY F50] 1.5 m/s oA Ae TF ZEHA ] &%
W e ARETbEslH AE BAel dSsE Ae A HA=EE £ o5
UE WS o8 F Atk 7IEE Pasquill 59 7 7SS
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Table 1. S d7|¢BE 7 &7 7€ [5]

A7 A= #F(A152=43%)

Rk Paglg" <AT/2z%§jﬁoom) :g?;): Ry
gk Eerd| A AT/Az < -19 25 < o0 R, < -0.35
HHA B |-19 {AT/Az < -17| 175 < 66 < 225/ -0.35 ¢ R, < -0.18
okgh #ekd| C -17 < AT/Az = -15| 125 = 6 < 175 =018 < R, = -0.04
+ ¥ D [-15 {AT/Az = 05| 75 = g6 < 125 -0.04 < R, = 0.01
oFgk ¢4 E -05 (AT/Az = 15| 38 < 06 <75 | 001 (R, < 007
gk A F 15 ¢ AT/Az < 40 21 < o0 < 38| 007 <R, < 013
A k| G 40 < AT/Az 0 < 21 0.13 < Ry
() 1. 104 “s9ke] FFHFAA

2. 4 ¥ 2= 4 Bulk Richardson Number) : Rb = gz(©6,—6)/( T, TF)
oA7IAM, g1 FTEIER98m/sec), z : FAEC(10m), 6, : 10m koA e
29 (FL 712), 6,1 15m L= &(FL 7|2), T, : FFe FH7e,

T 10m e A o) FitF4

o

vl NRCY A A # (Regulatory Guide)= =9 A=
NRCO A& EWZ si3i7lel AL FAFE WE&oz FAHNC
He AbGe A AbAsE zpolZE EAETE [19] HAR QT HE T
Zae 9ok #Zol AA U HHoREE duEAAS e A5 1d 7]
A5, Z7]FAS7E 9 9 sV BAoRE HT 1de IS AE5
2d ol 714 Asolyv 2d ol YA AT Ajtettta
WAlskaL ok 7| Ee] 9 T 712 Table 28} #t}

]

N
Aoz ox &

-]

17 # ,«»ﬁ 2 Eﬂ



Table 2. 7|5 NRC W7|¢H = 55 &7 7€ [19]

Classification of Atmospheric Stability

Stability Pasquill %" Temperature change

Clanification Cotogeriss (dogroms) with height ("C/100m)
Extremely unstable A 25.0° <-1.9
Moderately unstable B 20.0° -1.91t0-1.7
Slightly unstable C 15.0° -1.7t0-1.5
Neutral D 10.0° -1.5t0-0.5
Slightly stable E 5.0° 05t01.5
Moderately stable F 2.5° 1.5t04.0
Extremely stable G 1.7° >4.0

u]=+ 37 X 3 = (Environmental Protection Agency; EPA)-&
ol dubAel oyl REw Al 714 AR A3 A
of o rgska Atk [18] EPACIAE ti7]&4r Re™ e
sk 717 AR #5 AE 7|7 HoFol V1Y o] 2EHEF
S stolof strpal etk EPACIA AASH th7] gl RElg o] HAR
LFHE 71 AR ol 1do=w Al HAo Akl
5179 7] (National Weather Service; NWS) 9 714 A=
1de ¥2 54 257 Hx22 egdn a8y b #He] o
Ak 71 s Adeittan dasty, 3718 Aso] A
das= A= AHlE 05 m/s olstd w dojdou At
et v T WH2  Turner’ s  method, Solar
radiation/delta—T(SRDT) method, o method, o, method&
AFEEE S @arskel, Turner’ s method® NWSOlA AAx o=z
TFHEH+= dHelHE P-G <4 st7] 918 WHow®
AArLZFH -5 95T,

—

e

2
Rl oo rlo

2

.
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o
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Ross In—situ recovery ZZAEAM= i FA]9 4d3 7|4
AA57F A7) V1 5AE dEE ¢ A=A BIEe] flske] Ross
A 2 FAe 129 %8S 717 Eagle Butte Mine? 47+
7174 ARek 156€zE 71 AR FE FYsh Aolrb leEA
Adstairt. T = EX7F fFAFSEA]
z 71 58e AN 7 W B3RSk
7hol Al A7, Student” st A, AY A4 H 39 B4 2
SAA o ® vluwstltt Y A0 B M AES
d H7F RuAelAe 71 AR A S 4
2 o r Ay 3 B4 2 Y F4o] AR UxAds
ARgst= del AAEskA %3, Student’ s t #HA, FhelAlsy HA,
Kolmov—Smirnov A7e] Adsttta WAlsta ot ald Aol =
Kolmov—Smirnov AL E& 35 2 IF¥F 327 A=
02X odths ARS Ho|BR AWE AASHA ekttt [12]

EPAE AERMOD EHelA e73h= 714 A5 HA 20&
H7}s7] 918 Lovett, Martins Creek, Kincaid® 714 A5 5 AF&-3}¢]
93} &4 (Degradation analysis) & 3ttt o] HAGAA M2 thE
717 948 ARAe FEE 3ARE B W 24A%F HA e 44
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performance measure; CPM)2 =& FHE=ZE 3oy FAZFHOS=E
vl sk it. [8]

Karstent= 7] 7% 259 A7 dg24ds B7ietr] Slal »=
Great Lakes W 2070 +¢ 3% ARE ddstete] 2y 3 4
A WHor AVl #5 Ass @] #5 AEE vlusith 7
= A59 74 g5 dx I 434 dAA4 s @ﬂ“q'iﬂﬂ
Aol AFgE W2 Kolmogorov—Smirnov A4S AFE3FSG T [

ojgrglolo] =Y 7]= 2 87 3 AF (Italian National Agency for

New Technologies, Energy and Sustainable Economic Development;

ENEA)= 7174 BEUHE 49 332 iAol g B7hE kst

W oz Stk AdA Q(EA] I, QI FE Sl 7]

SAA W, = B 23] ZIRkgE W, BRdR 53

ZIebsk R g AlA A g WS AREsElth o] T 7
)

d

m =
8 ox 2 ot o

>

|\
=™ ([
flo o

20%2%&%@

© olgelol #a4el FAsE Tl A 57 W14 A4S Bt
oo B FAl B TRA2Z ALY A9 oldelol B Br wAY

Al 2~E[15]
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Al 47 A7 B
A1 A NG AR ALY

2 AFA AREE 71 AR 28 FA W 58 mellA] #5E
Atgolty. 71AE S dAEbAL A3 1Al 9 KINS Ao whet
Aelste]  F5, FF WIHHEY TE= 7RS4 we
FoEE W5 AR FE JESIH. JEASTI S AR
THELS 90 % o]dolojof FtE=ZE AXm FHEC 90 % o]l
200178 2008d7kA19] a1 FA4 W 71 AEE ARSI 717
Ane Sy AAEEA  Algste 1E FA U m
717l A e BEAEoln. ATl AFRSE 71 s e 30%AE HAt
A HoQltt, T8¢ A (calm; ¥% 0.5 m/s ©olsh) AHE E
1692 et & 1708 Two=® TEsd. dAs
EEZN)S 7+ WFor gpof B olF= ALE AA W
A dk 2 16SE 1Y FHeE d 2257 % T
werol g Wele] ek A

l
oo
I

l

1 .7 ~10,11 ~ 16, 17 ~ 21,
Ak [17] W= BRI
Alg 3 7he] 7% & dubHor A8 ¢

Qe F4 1% 100 m F 72 HAES AT
S #F 718 w149 s, 29 A5 ¥ 5d ARE
o, Az AmE 7 AR VAR RE AYsta 2d AEe Azt
A5 298 FHol F 7Y V1 AEE FAsH (2001-2002,
2002—2003, 2003—2004, 2004—2005, 2005—2006, 2006—2007).
5 AR Tk A ARE 59 FHol T 449 7Y ARE S
(2001—-2005, 2002—2006, 2003—2007, 2004—2008). 714 AA8+=

ol 30¥%F 10 m 43 % 58 m 4B Fit FL FF 2 /e 59
.

Vv

IR TFI 2 1 IEY IARE FF, B5, OjagEe
S 43 30% AT BE AR AFE ALESD A M09 F
B3 AR AFE ol Al WES A old] 24 (A7) * 365
() = 8760% Fatol 7 ¥, B, WIMAE FFW ALE SE
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AgTARA e d7IEaRIAE ARSIt aE] A
18737 44 54 44 700 meltt. g T2 As BE
f9& A9d & vk el 3% 1xS Adss #59 FolE
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Table 3. 2t 71’} A& 9] FlolAlF HA A3} vo] A

(F%)

2001

2002

2003

2004

2005

2006

2007

2008

2001 -
2002

2002—
2003

2003—
2004

0.571

0.700

2004 —
2005

0.626

0.656

0.730

2005—-  2006—
2006 2007

2007 —

2008

0.259

0.581 0.280

0.226

0.298

0.598

0.647

34

0.464

0.383

0.429

0.508

0.384

0.417

2001-  2002— 2003— 2004-—-
2005 2006 2007 2008
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Table 4. 7 7]°% 2= &9 JlolAlF AR 23 vo] A (FB)

D002 2003 2001 2005 2006 2007 2008 | 2005 2006 2007 2008
2001 0.259 0.415 0.344 0.558 1.053 1.206 0.941 0.317 0.482 0.639 0.774
2002 0.256 0.219 0.602 0.852 1.075 1.051 0.772 0.442 0.511 0.652 0.731
2003 0.388 0.223 0.318 0.649 0.902 1.034 0.814 0.327 0.416 0.563 0.713
2004 0.613 0.680 0.313 0.306 0.760 0.870 0.670 0.367 0.374 0.425 0.506
2005 0.851 0.860 0.579 0.315 0.194 0.427 0.468 0.517 0.396 0.311 0.334
2006 0.917 0.994 0.743 0.456 0.196 0.195 0.333 0.673 0.501 0.370 0.285
2007 0.883 0.933 0.824 0.738 0.599 0.195 0.172 0.700 0.564 0.456 0.336
2008 0.651 0.705 0.619 0.597 0.566 0.382 0.169 0.505 0.381 0.320 0.256
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Table 5. 2} 7]1% 248 &9 JlolAlF HA 234 vo] AF (W7]AAE)

D00T—2000— 2003 — 20071
2001— 2002— 2003— 2004— 2005— 2006— 2007—
2002 2003 2004 2005 2006 2007 90o0g 2005 2006 2007 2008
o001
0.242 0545 0.329 0.276 0.349 0.406 0.334| 0269 0325 0281 0217
2002
0.240 = 0.072 0307 0451  0.161 0285 0.310| 0249 0181 0.226  0.298
2003
0.364  0.073 0404 0561 0268 0367 0409| 0363 0290 0337 0.413
2004
0.670 1.043 0.397 0268 0.810 0.967 0.884| 0524 0609 0.601 0.564
2005
0.158 0.278 0213 0276 0155 0326 0.299| 0.128 0.125 0.148 0.197
2006
0.226  0.235 0.383 0.488  0.157 0081 0.143| 0298 0250 0.223 0.243
2007
0.245 0.370 0436 0473 0214 0081 0.057| 0334 0317 0255 0.226
2008
0.140 0.295 0334 0.393 0.120 0098 0.056| 0231 0212 0.160 0.146
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8.000E-08

129.276
1.400E-08

T T T T T T T T T T T
35.344 35.346 35.348 35.350 35.352 35.354

5.420E-07
4.892E-07
4.364E-07
3.836E-07

3.308E-07

2.780E-07

2.252E-07

1.724E-07

1.196E-07

6.680E-08

1.400E-08

Figure 11. 2001 - 20023t Ha 714 ARE o] &% A FA A¥TH W
A7 FAJAAY S THZ($)9 3D TP Z(o}H) - 58 m W=
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Figure 12. 2002 - 2003d%t Hd 714 ARE 0|83 A FA A¥TH W
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Figure 21. 2004 - 20083t Ha 714 ARE 0|83 A FA A¥TH W
A7 GRS S THZ($)DS 3D THZ(eLH) - 58 m WE
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Figure 22. 2001 - 20023t Ha 714 ARE o] &% A FA A¥TH W
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Figure 24. 2003 - 20043t Hd 714 ARE 0|83 A FA A¥TH W
7181t S T Z($)9 3D 2 Z(el) - Om B=E
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Figure 26. 2005 - 200613t H4 7|74 ARE o]&F A4
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Figure 28. 2007 - 20087t H# 7|4 ARE o]&3T A4
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Figure 30. 2002 - 200643t Hd 714 ARE o] &% A FH AFTH W
7181t S T Z($)9 3D 2 Z(el) - Om B=E
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Figure 31. 2003 - 200743t B4 7|74 ARE o]&T A4
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Figure 32. 2004 - 20087t H# 7|74 ARE o]&T A4
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Table 6. AFTHGA oAl 7148 #3717E A7 FAAA (8 m BE) - 14

2001 2002 2003 2004 2005 2006 2007 2008
N 9.29E-08 | 1.62E-07 | 1.68E-07 | 9.12E-08 | 1.21E-07 | 9.22E-08 | 1.31E-07 | 1.07TE-07
NNW | 998E-08 | 8.60E-08 | 1.69E—07 | 1.14E-07 | 9.91E-08 | 9.46E-08 | 9.80E-08 | 8.96E-08
NW 943E-08 | 9.29E-08 | 149E-07 | 1.18E-07 | 1.52E-07 | 1.07E-07 | 9.07E-08 | 8.76E—08
WNW | 7.47E-08 | 1.29E-07 | 1.37E-07 | 8.60E-08 | 1.87E-07 | 1.53E-07 | 1.85E-07 | 1.29E-07
W 1.04E-07 | 1.33E-07 | 1.81E-07 | 7.39E-08 | 1.69E-07 | 1.87E-07 | 2.35E-07 | 1.87E-07
WSW | 1.33E-07 | 2.17E-07 | 2.43E-07 | 1.27E-07 | 2.08E-07 | 1.23E-07 | 1.72E-07 | 2.07E-07
SW 1.34E-07 | 3.6YE-07 | 3.95E-07 | 2.24E-07 | 3.31E-07 | 2.02E-07 | 1.73E-07 | 3.35E-07
SSW | 9.47E-08 | 2.83E—07 | 2.77E-07 | 1.24E-07 | 1.08E-07 | 1.19E-07 | 8.71E-08 | 2.27E-07
S 2.12E-08 | 9.60E-08 | 1.39E-07 | 2.00E-08 | 4.98E-08 | 7.65E—-08 | 7.44E-08 | 1.00E-07
SSE 5.42E-08 | 7.70E-08 | 1.36E-07 | 4.35E—-08 | 9.58E-08 | 1.69E—-07 | 1.51E-07 | 1.98E-07
SE 441E-08 | 6.34E-08 | 7.26E-08 | 4.44E-08 | 1.10E-07 | 1.71E-07 | 1.44E-07 | 1.71E-07
ESE 7.19E-08 | 9.92E-08 | 748E-08 | 5.07E-08 | 1.59E-07 | 1.85E—-07 | 1.82E-07 | 1.65E-07
E 7.00E-08 | 1.34E-07 | 8.93E-08 | 2.86E-08 | 1.09E-07 | 1.48E-07 | 1.65E-07 | 2.65E-07
ENE 7.18E-08 | 8.84E—-08 | 1.05E-07 | 2.40E-08 | 8.68E-08 | 5.90E-08 | 6.90E-08 | 1.70E-07
NE 1.00E-07 | 1.05E-07 | 1.10E-07 | 3.08E-08 | 1.03E-07 | 6.41E-08 | 7.09E-08 | 1.15E-07
NNE 1.22E-07 | 1.6YE-07 | 1.32E-07 | 4.57E-08 | 1.15E-07 | 8.11E-08 | 1.29E-07 | 1.09E-07
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Table 7. ARTLAA BN 7PIRE $771208 71 HUAA (58 m $E) - 24

2001 — 2002 | 2002 — 2003 | 2003 — 2004 | 2004 - 2005 | 2005 - 2006 | 2006 — 2007 | 2007 — 2008
N 1.26E-07 1.66E-07 1.29E-07 1.05E-07 1.07E-07 1.11E-07 1.18E-07
NNW 9.28E-08 1.29E-07 1.41E-07 1.07E-07 9.72E-08 9.68E—-08 9.33E—-08
NW 9.38E-08 1.22E-07 1.33E-07 1.35E-07 1.29E-07 9.93E-08 8.92E-08
WNW 1.01E-07 1.33E-07 1.11E-07 1.36E-07 1.71E-07 1.69E-07 1.56E-07
W 1.18E-07 1.58E-07 1.26E-07 1.21E-07 1.78E-07 2.10E-07 2.10E-07
WSW 1.73E-07 2.30E-07 1.83E-07 1.66E-07 1.66E-07 1.47E-07 1.89E-07
SW 2.46E-07 3.81E-07 3.07E-07 2.717TE=07 2.67E-07 1.89E-07 2.56E-07
SSW 1.86E-07 2.80E-07 1.99E-07 1.16E-07 1.13E-07 1.04E-07 1.59E-07
S 5.69E-08 1.18E-07 7. 77TE—-08 3.44E-08 6.30E—-08 7.55E—-08 8.79E—-08
SSE 6.53E—-08 1.07E-07 8.89E—-08 6.90E—-08 1.32E-07 1.60E-07 1.75E-07
SE 5.32E-08 6.81E—-08 5.80E-08 7.69E—-08 1.41E-07 1.58E-07 1.58E-07
ESE 8.53E—-08 8.67E—-08 6.27E—-08 1.04E-07 1.72E-07 1.84E-07 1.74E-07
E 1.00E-07 1.10E-07 5.87E-08 6.82E—-08 1.29E-07 1.57E-07 2.16E-07
ENE 8.00E—-08 9.71E-08 6.40E—-08 5.50E-08 7.28E—-08 6.42E-08 1.20E-07
NE 1.03E-07 1.07E-07 6.94E-08 6.59E—-08 8.37E—-08 6.75E—-08 9.32E—-08
NNE 1.44E-07 1.49E-07 8.81E—-08 7.97E-08 9.78E—-08 1.04E-07 1.19E-07
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Table 8. AFTHZA FolA < 718AR 712 7] F4AA 68 m BE) - 5

2001 - 2005 | 2002 — 2006 | 2003 - 2007 | 2004 - 2008
N 1.26E-07 1.26E-07 1.20E-07 1.08E-07
NNW 1.14E-07 1.13E-07 1.16E-07 9.94E-08
NW 1.21E-07 1.24E-07 1.24E-07 1.12E-07
WNW 1.22E-07 1.38E=07 1.49E-07 1.47E-07
W 1.32E-07 1.48E-07 1.67E-07 1.68E—-07
WSW 1.84E-07 1.83E-07 1.74E-07 1.67E-07
SW 2.88E-07 3.03E-07 2.67TE-07 2.55E-07
SSW 1.76E-07 1.81E-07 1.44E-07 1.33E-07
S 6.42E—-08 7.55E—-08 7.17E-08 6.36E—08
SSE 8.12E—-08 1.04E-07 1.18E-07 1.30E-07
SE 6.67E-08 9.24E-08 1.08E-07 1.27E-07
ESE 9.11E-08 1.13E-07 1.29E-07 1.47E-07
E 8.53E—-08 1.01E-07 1.07E-07 1.41E-07
ENE 7.46E—-08 7.23E-08 6.87E-08 8.08E—-08
NE 8.93E—-08 8.16E-08 7.56E—-08 7.60E-08
NNE 1.16E-07 1.07E-07 9.99E-08 9.47E-08
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Table 9. AFTHZA FolA ] 713AR 3712 7|41 Om #3E) - 1d

2001 2002 2003 2004 2005 2006 2007 2008
N 4.56E-07 | 2.66E-07 | 8.52E-07 | 1.34E-06 | 1.56E—-06 | 8.18E-07 | 8.67Y7E-07 | 5.71E-07
NNW | 581E-07 | 1.58E-07 | 4.30E—07 | 1.48E-06 | 2.08E-06 | 1.29E-06 | 1.44E-06 | 9.89E-07
NW 3.86E-07 | 1.57E-07 | 2.71E-07 | 8.81E-07 | 1.27E-06 | 1.47E-06 | 1.52E-06 | 1.32E-06
WNW | 458E-07 | 2.35E-07 | 2.92E-07 | 5.48E-07 | 4.68E-07 | 1.53E-06 | 1.96E-06 | 1.86E—-06
W 1.01E-06 | 3.80E—-07 | 5.14E-07 | 1.55E-06 | 2.27E-07 | 3.29E-07 | 4.35E—-07 | 3.88E-07
WSW | 1.84E-06 | 7.90E-07 | 9.86E-07 | 1.21E-06 | 2.25E-07 | 1.93E-07 | 2.91E-07 | 3.55E—-07
SW 2.31E-06 | 2.27E-06 | 1.92E-06 | 2.00E-06 | 5.25E—-07 | 4.99E-07 | 4.54E-07 | 8.94E-07
SSW | 2.11E-06 | 1.82E-06 | 1.09E-06 | 1.37E—06 | 1.96E—07 | 3.59E—07 | 2.69E-07 | 6.01E—-07
S 2.85E-07 | 8.98E-07 | 8.32E-07 | 3.09E-07 | 2.02E-07 | 2.57E-07 | 3.12E-07 | 4.69E-07
SSE 6.82E-07 | 1.17E-06 | 1.23E-06 | 1.12E-06 | 6.09E-07 | 9.25E-07 | 1.16E-06 | 1.16E—-06
SE 9.51E-07 | 9.35E-07 | 4.94E-07 | 1.50E-06 | 8.30E-07 | 1.29E-06 | 1.54E-06 | 1.58E-06
ESE 9.65E-07 | 1.31E-06 | 5.02E-07 | 2.31E-06 | 1.72E-06 | 2.01E-06 | 1.96E-06 | 1.42E-06
E 1.23E-06 | 1.31E-06 | 8.74E-07 | 143E-06 | 2.12E-06 | 2.61E-06 | 2.07E—-06 | 1.68E—-06
ENE 1.71E-06 | 1.45E-06 | 1.79E-06 | 3.83E-07 | 1.64E-06 | 8.52E-07 | 5.92E-07 | 7.24E-07
NE 2.04E-06 | 1.54E-06 | 1.65E-06 | 8.77E-07 | 1.28E-06 | 6.90E-07 | 6.36E-07 | 6.55E—-07
NNE 7.68E-07 | 7.00E-07 | 1.17E-06 | 9.54E-07 | 1.43E-06 | 1.03E-06 | 1.24E-06 | 6.10E-07
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Table 10. AFTHAZA A 713A7 371708 741" O m #E) - 29

2001 - 2002 | 2002 - 2003 | 2003 — 2004 | 2004 — 2005 | 2005 - 2006 | 2006 — 2007 | 2007 — 2008
N 3.64E-07 5.73E-07 1.11E-06 1.46E-06 1.19E-06 8.42E-07 7.19E-07
NNW 3.74E-07 2.96E-07 9.73E-07 1.78E-06 1.70E-06 1.37E-06 1.21E-06
NW 2.75E-07 2.17E-07 5.85E—-07 1.07E-06 1.38E-06 1.50E-06 1.42E-06
WNW 3.503E-07 2.65E-07 4.24E-07 5.12E-07 1.02E-06 1.74E-06 1.91E-06
W 7.08E-07 4.49E-07 1.05E-06 9.12E-07 2.77TE-07 3.80E-07 4.09E-07
WSW 1.34E-06 8.92E-07 1.11E-06 741E-07 2.09E-07 2.41E-07 3.22E-07
SW 2.29E-06 2.09E-06 1.97E-06 1.30E-06 5.12E-07 4.79E-07 6.82E-07
SSW 1.98E-06 1.45E-06 1.26E-06 8.28E—-07 2.77TE=07 3.18E-07 4.44E-07
S 5.84E-07 8.68E—-07 5.68E-07 2.56E-07 2.29E-07 2.84E-07 3.97E-07
SSE 9.16E-07 1.20E-06 1.17E-06 8.72E-07 7.67TE-07 1.04E-06 1.16E-06
SE 9.43E-07 7.11E-07 1.04E-06 1.21E-06 1.07E-06 1.41E-06 1.56E-06
ESE 1.13E-06 9.03E-07 1.43E-06 2.02E-06 1.87E-06 2.00E-06 1.69E-06
E 1.27E-06 1.09E-06 1.16E-06 1.77E-06 2.37TE-06 2.40E-06 1.88E—-06
ENE 1.59E-06 1.63E-06 1.07E-06 1.00E-06 1.26E-06 7.34E-07 6.60E-07
NE 1.81E-06 1.60E-06 1.26E-06 1.07E-06 9.88E-07 6.65E-07 6.41E-07
NNE 7.39E-07 9.41E-07 1.06E-06 1.19E-06 1.23E-06 1.13E-06 9.23E-07
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Table 11. AFTHAZA FA Y 713A7 371708 7]g41%4 O m #E) - 59

2001 — 2005 | 2002 — 2006 | 2003 — 2007 | 2004 — 2008
N 9.16E—07 9.91E-07 1.11E-06 1.05E-06
NNW 9.71E-07 1.11E-06 1.36E—-06 1.47E-06
NW 6.05E—07 8.25E—07 1.08E—-06 1.29E-06
WNW | 4.09E-07 6.39E—07 9.55E—07 1.27E-06
W 7.55E—-07 6.22E—07 6.36E—07 6.13E—07
WSW 1.03E—-06 7.00E—07 6.08E—07 4.84E-07
SW 1.82E-06 1.46E—-06 1.12E-06 9.10E—07
SSW 1.34E-06 9.90E—07 7.01E-07 6.06E—07
S 5.04E—07 5.01E-07 3.92E-07 3.10E-07
SSE 9.66E—07 1.02E-06 1.02E-06 9.97E-07
SE 9.66E—07 1.04E-06 1.15E-06 1.36E—-06
ESE 1.38E—-06 1.59E—-06 1.71E-06 1.89E—-06
E 1.40E-06 1.67E—-06 1.83E—-06 2.01E-06
ENE 1.39E-06 1.22E-06 1.08E-06 8.65E—07
NE 1.49E-06 1.22E-06 1.04E-06 8.33E—07
NNE 1.01E-06 1.06E—-06 1.16E—-06 1.06E—-06
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Table 12. Z} 714 &5 o] AFFIAA A9 d7]38AIA Wilcoxon 35 AR A5} p # - 29 HA 714 AR 68 m W)

2001 — 2002 | 2002 — 2003 | 2003 — 2004 | 2004 — 2005 | 2005 — 2006 | 2006 — 2007 | 2007 — 2008
2001 2.1E-04 3.1E-05 9.2E-03 7.4E-02 2.1E-03 7.6E-03 1.3E—03
2002 2.1E-04 5.9E—02 2.9E-02 1.8E—02 7.2E-01 8.6E—01 7.8E—01
2003 1.0E-03 5.8E—02 3.1E-05 5.8E—04 1.3E-01 2.3E-01 6.0E-01
2004 1.0E-03 3.1E-05 3.1E-05 1.5E-04 3.1E—-04 5.2E-03 2.1E-04
2005 4.4E-02 3.8E—01 9.3E—02 1.5E—04 4.3E-01 8.2E—-01 3.2E-01
2006 5.0E—01 2.3E-01 8.2E-01 2.1E-01 4.0E-01 2.8E—01 7.6E-03
2007 3.0E—01 9.4E-01 4.6E-01 6.5E—02 4.0E-01 3.8E—01 1.3E-01
2008 3.4E-03 6.7E—-01 1.3E-02 1.7E-03 3.3E-02 5.8E—02 1.2E-01
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Table 13. Z+ 71 A5 o] AFFIAA A9 d7]38AIA Wilcoxon 35 AR A3} p # -5d HA 7|4 AR 68 m W)

2001 - 2005 | 2002 - 2006 | 2003 — 2007 | 2004 - 2008
2001 3.1E-04 5.8E—-04 7.6E—-04 2.1E-03
2002 1.6E-02 1.5E—01 5.3E—01 5.0E-01
2003 3.1E-04 5.2E-03 2.1E-02 5.8E-02
2004 7.3E-04 6.1E-05 3.1E-05 2.1E-04
2005 5.8E-02 1.1E-01 1.1E-01 2.7E-01
2006 8.2E-01 9.0E-01 8.0E-01 8.0E-01
2007 5.6E-01 6.0E-01 3.8E-01 3.0E-01
2008 6.3E-03 7.6E—-03 1.3E-02 6.1E-03
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Table 14. 2t 714 A7 29 AGTHRA A9 7|44} Wilcoxon #E AR 23 p & -2 HF 714 A& Om ¥E)

2001 — 2002 | 2002 — 2003 | 2003 — 2004 | 2004 — 2005 | 2005 — 2006 | 2006 — 2007 | 2007 — 2008
2001 1.8E—-01 9.3E—02 9.8E—01 9.0E-01 1.0E+00 8.2E-01 8.2E—-01
2002 1.6E—01 9.6E—01 3.8E—01 5.0E—01 7.8E—01 8.4E—01 8.6E—01
2003 3.5E-01 9.8E-01 1.4E-01 3.5E-01 7.8E-01 7.8E-01 9.0E-01
2004 4.3E-01 1.9E-01 1.6E—01 4.1E-01 4.3E-01 3.8E-01 3.2E-01
2005 9.8E—01 7.8E—01 9.8E—01 3.8E—01 9.4E-01 9.0E-01 9.4E-01
2006 9.8E—01 8.2E-01 7.1E-01 3.0E-01 9.4E-01 2.0E-01 7.1E-01
2007 9.8E—01 7.1E-01 8.2E-01 2.5E—01 7.4E-01 3.8E—01 3.2E-01
2008 8.6E—01 8.6E—-01 3.1E-01 9.3E—02 5.3E-01 5.5E-01 3.2E-01
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Table 15. 2t 714 A7 29 AFTHRA A9 7] F40A Wilcoxon #& AR 23 p & - 5d HF 714 A& (Om ¥E)

2001 - 2005 | 2002 — 2006 | 2003 — 2007 | 2004 - 2008
2001 7.1E-01 8.2E-01 9.4E-01 9.0E-01
2002 3.8E-01 5.0E-01 5.0E-01 6.7E-01
2003 2.5E—01 5.0E-01 4.6E-01 5.0E-01
2004 1.5E—01 1.4E-01 3.3E—01 2.7/E—01
2005 9.4E-01 1.0E+00 6.7E-01 74E-01
2006 7.8E-01 74E-01 5.3E—01 2.0E-01
2007 9.4E-01 9.0E-01 7.8E-01 5.6E-01
2008 3.8E-01 2.5E—01 1.4E-01 1.8E-01
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[.Abstract

Analysis of the influence of
meteorological data collection
duration on prospective
atmospheric dispersion evaluation
during normal operation of NPP

Choi Yoo M1
Department of Nuclear Engineering
The Graduate School

Seoul National University

To assess the impact of gaseous radioactive materials released
from nucleaer facilities on the environment around the facilities, the
behavior of radioactive materials should be estimated and evaluated
using site—specific meteorological data. Agencies for nuclear
regulatory provide guidelines on the minimum meteorological data
collection period and method of processing meteorological data
because the assessment results may vary depending on which
meteorological data is used and how it is processed.

This thesis evaluated the effect of the collection period of the
meteorological data on the site—specific representativeness the
atmospheric dispersion assessment and compared the results
according to the meteorological data processing method in the
process. The compared length of collection period are 2 years, the
minimum collection period in the regulatory guide, and 5 years
considered as more proper length of collection period. By the

comparison, whether there is any difference in the site—specific
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representative of the meteorological data was examined. The site—
specific representativeness of data was judged as the number of
annual data that could be considered similar by evaluating the
similarity with the annual meteorological data during the entire
observed period of the meteorological data used in the study.
Comparisons between meteorological data are based on the
distribution of wind direction, wind speed, and atmospheric stability
or the atmospheric dispersion factors for 16 directions on exclusion
area boundary (EAB). The atmospheric dispersion factor is defined
as the ratio of the concentration of pollutants in the atmosphere to
the rate of pollutant released from the stack and is calculated using
the downwind distance at the point, height of release, the
meteorological characteristics, such as wind direction, wind speed
and atmospheric stability, and released radionuclides. In this study,
the released radionuclide was set to [-=131, the downwind distance
was set to the distance up to EAB, and the height of release was
divided by O m corresponding to ground—level release and 58 m
corresponding to elevated release. The similarity between the two

distributions of wind speed, wind direction, and atmospheric

stability were judged by phi coefficient calculated by chi square test.

The atmospheric dispersion factors were matched to each other in
the same direction and Wilcoxon sign ranked test was performed to
determine whether there was a significant difference between the
two data. As the result of the study, there is no significant
difference in the number of annual data that can be represented
using 2 and 5 year meteorological data. However, b—year averaged
data may be more advantageous to reduce the variability of the
representativeness depending on the period to be averaged and to
reduce the error when the meteorological pattern is significantly
different from common pattern.

The comparison of atmospheric dispersion factors shows more
pairs of meteorological data considered to be similar than the
comparison of meteorological characteristics such as wind direction,
wind speed and atmospheric stability. Especially, assuming the
ground—level release, every pair of meteorological data \zve_lls jt&dged_
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to be similar. Looking at the distribution of atmospheric dispersion
factors according to the height of release, the case of ground—level
release shows much larger atmospheric factor values at EAB than
the case of elevated release, but they decrease sharply as the
downwind distance increases and the atmospheric dispersion
factors of elevated release are larger from the point of about 2 km.
From the results of the study, it was confirmed that the collection
period of the meteorological data does not have a significant effect
on the result of evaluating the expected exposure by the gaseous
effluent at the EAB of the Kori site. Also, assuming ground—level
release, the maximum individual exposure dose at EAB can be
evaluated more conservatively rather than the elevated release, but
it may be smaller than the value of elevated release when

evaluating the collective dose in the emergency planning zone.

Keywords: Radiation environmental impact assessment, Site—specific
meteorological data, Atmospheric dispersion factor, Collection period
of meteorological data
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