10.

11

13
14.

17.

18.

Electricity Generating Authority of Thailand, Site Identification study and Initial
Environmental Examination for Nuclear Power Project in Thailand, (1995).
International Atomic Energy Agency, Method for the Development of Emergency Response
Preparedness for Nuclear or Radiological Accidents. IAEA-TECDOC 953, Vienna (2001).
Katsuichi IKAWA, Emergency Preparedness System in Japan, Radiation Application
Development Association, (2001).
Office of Atomic for Peace, Emergency Procedure, (1975).

, ( /1)
EPR-JPLAN, Joint Radiation Emergency Management Plan of the International Organization,
(2000).
International Atomic Energy Agency, Safety Standards Series, Preparedness and Response
for a Nuclear or Radiological Emergency, Vienna (2001).
International Atomic Energy Agency, Safety Standards Series, Planning For Off-site
Response to Radiation Accidents in Nuclear Facilities, Vienna (1981).
International Atomic Energy Agency, Safety Standards Series, legal and Governmental
Infrastructure for Nuclear, Radiation, Radioactive Waste and Transport Safety,Vienna (2000).

Lamarsh. John R, Introduction to Nuclear Engineering Text Book. Addison-Wesley (1982).

. Environmental Protection Agency, User's Guide for the Industrial Source Complex (ISC)

Dispersion Models Volumel&2, (1995).

2547

. Department of trade and industry, Civil Nuclear Emergency Response, Scotland, (2000).

16.

Radiation Protection Bureau, Canadian Guidelines for Intervention during a Nuclear
Emergency, (2000).
D.Degueldere, M.Maris, AV Nuclear, Belgian Nuclear Emergency Plan, Belgium, (2003).

American National standard ANSI/ANS-15.16, (1982).



AWIANTANNIING 18
ChuLALONGKORN UNIVERSITY



Preparation ofEvaluation Frameworkfor Each Category

Safety Aspects Environmental Aspects Economic Aspects

5 1 1
Setup of Characteristics in Each Category

) )
Assignment ofa\/\leightingnFactor*to Each Characteristic |
_In Each Category . |
(* The sum of weighting factors in éach category is 100.) |

|

) 4
Definition of Criteria for Levels of Unweighted Scores* in
h Characteristic

Eac
¢ *Basically, criterion for six (6) levels of uneighted .
W es (A 10B:08, C.06, D:04, E02 N:0.0) iscfine® ||

* Results of Adaiitional Feld Investigations of SIS

* Results of IEE _

* Preliminary Plant Layout Stucies N

» Preliminary Cost Estimates of Site-related Civil Works
» Other Data and Information provided by EGAT

Individual Evaluation in Each Category

Evaluation of Each Characteristic in Each Category’ for Each Site

)
Computation of Evaluation Points of Each Category for Each Site

Composite Ranking

Computation of Evaluation Value of Each Category!

4
Computation of Composite Evaluation Value for Each Site
A

Ranking of the Four (4) Sites

)

Identification of One (1) Optimum Site



_ | Characteristic and Unweighted Soore by Site eighting Evaluation Paints by Site
Maximum Possible Unweighted Score 1 "2 3 "4 FRdor 1 2 3 4
Regional Surface Faulting 1 06 06 06 08 &5 B L B 2
Seismicity 1 10 10 10 10 B B L L b
Suitability of Subsurface Material
- Strengthof FoundationRock 1 00 06 06 10 20 0 122 122 X
- Permeability of FouncationRock 1 04 04 04 08 10 4 4 4 8

Subtotal 2 04 10 10 18 N 4 16 1 28
\olcanism 1 10 1060 10 10 20 10 0 10
Coastal Flooding
- Tsunami 1 10 10 10 20 5 5 5 5 5
- Wind-waves 1 04 04 04 02 5 2 2 2 1

Subtotal 2 14 14 14 12 0 7T 7T 7 6
River Flooding 1 06 10 08 06 5 3 5 4 3
Extreme Meteorological Prenomena 1 02 02 02 06 5 1 1 1 3

Total 9 52 62 60 70 1200 5 69 68 &



-2

Characteristic and

Maximum Possible Unweighted Score

Man-Induced Events
SDV - aircraft crashes
SDV - explosions
SDV - hazardous fluids release
SDV - fires
Military considerations
Hooding
Loss of water
Ground collapse
Ground shaking
Future planning considerations

Demography
Existing population on site
Existing population 1~ 5km
Projected population 1~ 5km
Bxisting population 5~ 20 km
Projected population 5~ 20 km
# of and kmto population centers
# of.adki to transient population
# of and kmto immobile population
Wind rose considerations
Obstadles to transmission

Land and Water Use
Areaforag. prod. 1- 20km
Yield of ag. prod. 1- 20 km
Area for dairy farms 1~ 20 km
Yield of dairy farms 1~ 20 km
Comm, res,, rec. area 1~ 20 km
Area for fish prod. 1- 20 km
Yield of fish prod. 1- 20 km
Wat. sup., rec.,, nav. 1~20 km
Wildlife landAvater 1~ 20 km
Wind rose considerations
Value of land on site
Yield of ag. prod, on site
Value of fish prod, on site
Obstadles to transimission

Senstive ltens
Archaeology on site
Archaeology 1- 20
Restricted/park area on site
Restricted/park area 1~ 20 km
Endang. spedies hab. on site
Endang. spedes hab. 1~ 20 km
Migratory spedes on site
Migratory spedes 1~ 20 km
Coral reefs etc. 0- 5km
Coral reefs etc. 5~ 20 km
Obstades to transimission

Total

Subtotal :

Subtotal :

87

Unweighted Score by Site Weighting Evaluation Points by Site

1

Subtotal : 10 7.8

10
08
10
0.6
10
0.6
0.6
0.6
0.6
10
438
04
04
0.2
0.6
0.8
06
02
08
04
04

PR PR RRRREPRD R R, R, R R R R PR

Subtotal : 14 100

04
04
10
10
10
0.8
0.8
0.8
08
04
06
08
06
06
6.6
06
0.6
10
04
08
06
04
0.6
06
04
0.6

PR RrRrRrRrRrRrRrRrPRPRrRrRrprRrRrRrRrRrRrRR R

2

64
00
08
06
0.6
10
0.6
0.6
0.6
0.6
10
54
08
0.6
0.6
0.6
0.6
0.6
06
04
04
0.2
86
08
0.6
0.6
0.6
0.6
0.6
0.6
08
04
04
08
08
04
0.6
70
0.6
0.6
08
08
08
0.8

.06

04
04
06
06

3

6.6
10
0.6
04
0.6
0.6
0.6
0.6
0.6
0.6
10
28
0.6
02
04
00
00
04
0.2
00
04
0.6
70
02
02
04
04
04
0.6
0.6
06
08
04
0.6
0.8
04
06
7.6
06
08
10
06
08
08
06
0.6
06
0.6
0.6

4

64
10
08
0.6
0.6
10
0.6
06
0.6
06
00
60
0.2
08
10
04
04
0.6
04
0.6
0.8
0.8
84
0.6
08
10
10
06
0.2
02
0.6
0.6
0.6
0.6
0.6
04
0.6
40
0.6
04
04
02
04
02
04
02
04
02
06

45 202 214 240 24.

Factor 1

20
16
20
12
20
12
12
12
12
20
138
12
20
0.8
24
24
12
0.6
16
12
04
216
04
12
10
30
30
08
24
24
08
12
0.6
24
18
0.6
130
18
0.6
30
04
24
0.6
08
0.6
18
04
0.6

2

00
16
12
12
20
12
12
12
12
20
172
24
30
24
24
18
12
18
08
12
0.2
182
08
18
0.6
18
18
0.6
18
24
04
12
08
24
12
0.6
128
18
0.6
24
08
24
08
12
04
12
0.6
0.6

3

20
12
08
12
12
12
12
12
12
20
7.6
18
10
16
00
00
08
0.6
00
12
06
146
02
0.6
04
12
12
06
18
18
08
12
0.6
24
12
0.6
142
18
08
30
06
24
08
12
06
18
06
0.6

4

156 128 132 128

20
16
12
12
20
12
12
12
12
00
182
06
40
40
16
12
12
12
12
24
0.8
180
0.6
24
10
30
18
02
0.6
18
0.6
18
06
18
12
06
80
18
04
12
02
12
02
08
02
12
02
0.6

10 640 610 496 570



Characteristic

Land Acquisition
Access Road
Site Preparation
- Cutting/Exeavation
- Banking

Subtotal

Cooling Water System

Loading/Unloading Facilities

Transmission Line

Total

4

Characteristic

Land Acquisition
Access Road
Site Preparation
- Cutting/Exeavation
- Banking

Subtotal

Cooling Water System

Loading/Unloading Facilities

Transmission Line

Total

1

1,000 Mwe 2

Evaluation points by Site (Estimated Cost)

1 2 3 4
466,813 179,844 372,031 362,750
0 0 0 34,560
847,686 441,863 291,016 114,612
15,000 35,485 24,266 159,875
862,686 477,348 315,282 274,487
3,073,919 2,922,038 5,175,345 4,771,434
529,750 498,875 650,000 663,000
3,750,000 4,125,000 4,200,000 11,250,000
8,683,168 8,203,105 10,712,658 17,356,231

1 600 MWe 4
Evaluation points by Site (Estimated Cost)

1 2 3 4
466,813 179,844 372,031 362,750
0 0 0 34,560
1,143,936 679,506 581,526 138,874
25,422 50,900 20,531 219,306
1,169,358 730,406 602,057 358,180
5,972,311 5,727,009 10,012,958 9,767,700
523,250 479,375 685,750 658,125
3,750,000 4,125,000 4,200,000 11,250,000
11,881,732 - 11,241,634 15,872,796 22,431,315
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Fission product

A
F(Z*fl)
i
i
} 1
Hg
[-P(z)-P(z +dfe)] =pgAdz 1)
-dp
1
@ i 2 o )
PV =nmRT 3)
V,R
(3) WA _P
p =constXpT (4)
Adiabatic
T =constXP r 5)
F 2 @ () = c
T=To- Cz (6)
TO (z =0 c1 1 “adiabatic laps rate"

5.4 F/100 ft 1 C/100 m



isothermal

Altitude

adiabatic rate super adiabatic

adiabatic rate

inversion

Adiabatic —

Earth's surface

Isothermal

Superadiabatic

Inversions

-2

100

Temperature

super adiabatic

radiation inversion

stable
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Column of air
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Earth surface
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subsidence inversion

\ \ Adiabatic
\\‘/ Adiabatic \’/
\

7 1) . . Inversion
Super-

adiabatic

\

(@) b

< d i y ; ' ’ !
N 2-5 N7 UNVBIBINIARLIL super adiabatic AT inversion profile

1 super adiabatic h Ta
() ,
adiabatic curve

( -) super adiabatic
“unstable"

2. inversion

“stable"
3. isothermal “stable”
4, ' adiabatic

“neutral”



unstable neutral

Ah (plume rise)H

stable
inversion
5
Neutrdl below stetle amoe (funigetion)
| Tenpeeiure  Sable bdow neutrd ddt (Iofing)
- adiabatic lapse rate
- fanning inversion
- fumigation adiabatic inversion

inversion



94

- looping unstable

unstable

fumigation
- coning adiabatic
looping
fumigation
- lofting radiation inversion
1

“turbulent diffusion”

X
isotropic
X KA2x = A - W)
St
k m
/\2 /\2 N N
non-isotropic k -~ +k —A"-+k —4-=— 8)
X Sx2 y Sy2 : 2 St
\Y, X
K —2—<+1k7 K &(L fyc_+ v <w_ 9)
*Sx2 yoy2 2622 St SX



point source

X
2
X 0
1 22X 1 2X - Sx (10)
+k - Sx
v 2 27
(10) — -, IeXp (11)
\nxjkyk2 1 4x -2,
12) X Gaussian y
2xk, N2 xknN2
— o- = . (12)
"V Ky vV XY
(2.11)
x= £ e 13)
2nv<jy<J:
¢y  horizontal dispersion coefficients
a. Vvertical dispersion coefficients
h method of image
electrostatics. z
V
exp Vv rep Y2tz "h)z (1)
2nv(jya, 2 2
y2" y y2ay
z =0
4 2 2
Qe * 4+ 0z (15)
x = y exp_[2(71+2 -)_
X y=0
J=- NMe—pxp (2 (16)
RT3 v 2 zy
exponential (16)

(16)



Q A7)

h (16)

0 , “dilution factor"

radiation dose

Xt = \x{t)dt (18)

h?

" (19)
% T= -KV'IEJVUQEXR, bTT
Q Q'
“Pasquill conditions” 12y (7 cr.
(13) - (16) <&
unstable
10¢
B 7
5 2
A '/ y
i ,/ B ',/ A
2 eVt
//// oL
10° e «“® El /]
e /1‘ iy i U
5wl i y 4P 4h Yy
€ I | 74y 4
§ P SN AL
o H T ] /
1 BRI s mheall
P 24% 2 I
ol M AL ||
= -/,/. /I,i/l : N | 1 { FNA
< '
L. A gy oatte 1)
R AL Pl P 4 P4 i C—Slightly unstabl
S i i g—g‘f"“l“ "
2;/,; PE e F ~ Maderiely :A.,.T
Z 4l
il g ch i
4 ] i § { ] ¢
/. 1 1 1 1 1 1 1 (N
4 x 10° e i i S i i I Y
10! 2 S 10* 2 s 10* 2 $ 104

Distance {rom source, m

-/ Horizontal dispersion

total

stable



“Pasquill" (T>1a. 6

7 (G) Extremely stable

N(G)=IT,(*V,(G) =f<r,(f) (2°)
3 x10° /
>/ : b
//
3 d / //
10 1’ / ==
ll y .
5 / .
/ _‘/
/ P Pz
Vi L~
2 1 /|
\ -
§ / B/ // = /,M""—
5 ’
S 102 A 4= R
g 7 = = =
c VA A pr.d o
28 |myanp D7 |~ [ e
i yAD 4 /7 ,E/ =
] / ,/ é v /] A
o
K /
g 2 / // P // p g £
B4 /V// /
y / A
10! ,/ - .4 A—-ﬁt;rdcmely] unstablt:1
z B— erately unstable
g //4’/ 7z = C—Slightly unstable
1/ D—Neutral
3 o E—Slightly stable
v F—Moderately stable
2
10°
10? 2 5 10* 2 5 10* 2 5 10%

Distance from source, m
- Vertical dispersion

stable

“Pasquill category”



Pasquill category AT/Azrclioo m) FH{degrees)
A AT/Az -19 a> 25
B 19 <ATAzS -1.7 25> 4> 175
- 17<ATdAz  «-15 175>fft> 125

-15 <AT/Az< 05 120>d>75

x0/Q, m 2

B 05 <AT/Az< 15 75> F 38
F 15< ATIAZ:: 40 38> d w21
G 40< ATIAz 21>38
*From Regututory Guide 1.23, . . Nuclear Regulatory Commission, 1980.
-1 Pacquill, — (yo
Az
' NRC. 10 60
unstable
stable
(Tg  “Pasquill category" -1
1073 A
SESE
RN
107* ¥ BT | A >.r\ ::\\ 1~
7 SO | WP A A N 2 T
7 L8] & ANWIR NN T 11
! i | AL 3 FAN N n
[T AN NN\ 1T
A | AN AN i
] / AA N AN \\ N i
[ LT INTINEN INCNTS
/ / / \\1 \ N N \
1073 = ] 1 AY \\ p
g | I \ AN s .
1 ! \ \ A N AN N
| YAl _\B[ 1’C NDITNE [ \F
I \ AY A \
] I ¥ Y X
| [N \ NN
| NN EANMIRANIAN
\\ NI N N
10~ \ \

10? 10° 10¢ 10t
Distance from source, m



(16) “Pasquill category" =N
exponential
unstable (A,B) 100
stable(E,F)
Off-site area
stable unstable stable
-9 x=0 (16)
/ X Ty, 3z
°y=Zaal a . logarithms (16)
In/ =-2Ina2 , 1+InC
lat
c 1 dx 2 da. 5D
X dx \Vj N y dx
h2=2a] (21
(21) (16) . (p vya D (21)
(22)
Tiev {zya 2 s
Radioactive effuent
Q' j2oexp(-/ii) (16) g'
, A cecay constant, t
X t VI (16)
AX h-2 V (23)
= :—75 yaz eXPL- AV 4+ Dag).

Deposition & fallout

isotope iodine



washout or wet deposition

Deposition rate

Rd = ZVj (29
vd  deposition velocity m/sec , X
dry deposition velocity iodine 0.002 001 /
fallout vd wet deposition
vd 0.2 m/sec iodine 01

wet dry deposition

X X z
y dx
<&E0X(X,2)dz
deposition
A dx £ oX (X, 2)dz = ~x(x, 0)vddx (25)
v
B (x,2)*= - (26)
z
@7
“effect of high (2.14)
F 2exp "2 28)
z (26)
dx(x,0) = Ax(x,0)dx (29)
(30)

V.Z

1 km

100



(29) X exponential deposition

(23)
X h2
X==" — exp —a s X - A (31)
*vayrz 1 7 2 J
Wedge model
10 km
dose
dose
wedge model
NNA 2-10 NFRANTILLL wedge model
dv =arOdr x{r) r
x (r)dv =c¢idt
v
dt
Qdt
z(r) = (32)
arOdr
(30) (32
\ _ t r A)
XV)=-2%rexp — r (33)
arOdr 1 Vi

Release from building



Dg = cAv

Dg building dilution factor, ¢ shape factor, A

Dg - 3 ec , c 0.5-0.67
E =<4+~
(16)
ci ( h2
X~ Y Y exp
b2
2=0

7T\/ny<72+ D

Zo (Cilm3
Q' = V-Z0 (2.38)

(34)

cross-section area, v

(35)

(36)

@37)

<Mv,crz

(38)

v (m3sec)

(39)



Industrial Source Complex (isc)
02
Environmental Protection Agency (EPA) .S.A
Input run stream file 5

CO-control option

(Urban) (Rural),

SO-sojrce information
Point source, volume source
emission rate, stack height, temperature, stack diameter
(building downwash)

(Schulman-Scire downwash)

RE-receptor network

2 (Cartesian coordinate)

(Polar coordinate) 2

()

ME-meteorological data input

Surface air Upper air stability class
mixing heigh* process ASCII

OU-output option

(Default)
1 Use stack-tip downwash (except for Schulman-Scire downwash);

2. Use buoyancy-induced dispersion (except for Schulman-Scire downwash);



Do not use gradual plume rise (except for building downwash);

4. Use the calms processing routines;
5. Use upper-bound concentration estimates for sources influenced by building
downwash from super-squat buildings;
6. Use default wind speed profile exponents;
7. Use default vertical potential temperature gradients.
-1
Pasquill Rural Wind Urban Wind Rural Urban
Stability Profile Profile Temperature Temperature
Category Exponent Exponent Gradient (K/m)  Gradient (K/m)
A 0.07 0.15 0.00 0.00
B 0.07 0.15 0.00 0.00
C 0.10 0.20 0.00 0.00
0.15 0.25 0.00 0.00
E 0.35 0.30 0.020 0.020
F 0.55 0.30 0.035 0.035



ds

Fm

he
hs

Ta

Ts

VS

X0

zr
zre

ZS

Exponential decay term for Gaussian plume equation (dimensionless)
Stack inside diameter (m)

Buoyancy flux parameter ( 4/s3)

Momentum flux parameter ( 4/s2)

Acceleration due to gravity (9.80616 / 2)

Plume (or effective stack) height (m)

Physical stack height (m)

Release height modified for stack-tip downwash (m)

Wind speed power law profile exponent (dimensionless)

SQablh% parameter =g —d%jz

Ambient temperature (K)

Stack gas exit temperature (K)

Wind speed measured at reference anemometer height (m/s)
Wind speed adjusted to release height (m/s)

Vertical term of the Gaussian plume equation (dimensionless)
Stack gas exit velocity (m/s)

X-coordinate in a Cartesian grid receptor network (m)

Length of side of square area source (m)

Y-coordinate in a Cartesian grid receptor network (m)

Direct on in a polar receptor network (degrees)

Downwind distance from source to receptor (m)

Lateral virtual point source distance (m)

Vertical virtual point source distance (m)

Downwind distance to final plume rise (m)

CrossMnd distance from source to receptor (m)
Receptor/terrain height above mean sea level (m)

Receptor height above ground level (i.e. flagpole) (m)
Reference height for wind speed power law (m)

Stack base elevation above mean sea level (m)
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z0

P

A?

i

p air
Ty
ayo

<iye

ol
<10

<Tze

Mixing height ( )
Surface roughness height ( )

Jet entrainment coefficient used in gradual momentum

plume rise calculations =—+ TT-
3 vi1

Plume rise (m)

Potent al temperature gradient with height (K/m)

pi = 3.14159

Decay coefficient = 0.693/T1/2 ( -1)

Particle density (g/cm3)

Density of air (g/cm3)

Horizontal (lateral) dispersion parameter (m)

Initial horizontal dispersion parameter for virtual point source (m)
Effective lateral dispersion parameter including

effects of buoyancy-induced dispersion (m)
Vertical dispersion parameter (m)

Initial vertical dispersion parameter for virtual point source (m)
Effective vertical dispersion parameter including

effects of buoyancy-induced dispersion (m)
Viscosity of air 0.15 cm2s

Absolute viscosity of air 1.81 x 10-4 g/cm/s

Concentration (pg/rn3

106



MODEL ALGORITHMS

The Gaussian Equation

Point source ISC steady-state Gaussian plume equation
£ Y2
OKVD y
. exp 0.5
2nusG &z .

Downwind and Crosswind Distances

X(r)=rsin#-x0
y(r) =rcosO-yo0
x(s), " (s)
x = -(x(R)-x ())SIN(WD)-(y (R)-y (s))COS(WD)
y = (x(R)-x ( ))coswp)- {y (r)-y()smwn)

WD

Wind Speed Profile

Wind power law

qu

- K

vv ]
P " wind profile exponent

Plume Rise Formulas

(Plume height)
Stack-tip Downwash

K=ks+2d: L--1.5 for Vs<1.

hs = hs for v >1.5

Buoyancy and Momentum Fluxes

A—Oum "

v4Tmj

@

ISC

©)

@
©)

©)

vertical term

7

©



AT

Ar

=Ts-Ta
LS
4T,

s

F:n = V_\zd\z

Unstable or Neutral - Crossover between Momentum and Buoyancy

Ts Ta

buoyancy

Fb<5H
(Arc) =0.02977;
Fb> 55

(ATC) = 0.0057577 —-

4
>(AT)C

AT < (AT )c

Fh <55

Fb> 55

buoyancy rise

xf = 49F*

he =hvss 21,4257

u

2
*=119F}

e ¥ 438710

u

momentum rise

*1=/1;+3d, A
u

Stability Parameter

s_gdoldz

momentum

buoyancy

momentum

Stable - Crossover between Momentum and Buoyancy

Ts Ta
buoyancy

(AT)C=0.0\95&2TsVs\[

momentum

(plume rise)

(10)

1)

(12)

(13

(14)

(15)

(16)

A7)

(plume rise)

(18)
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AT > (AT)C

AT <(at)
, buoyancy rise
xt =2.0715"
\1
fm
h=h'+ 2.6
yUs.Sj

momentum rise

he= K +1-5
\us

f10 J

buoyancy

momentum

All Conditions - Distance Less Than Distance to Final Rise

(final plume rise)

buoyanc

momentum

a) unstable conditions

3F x
h =h[+

veWs
_ Ads(y5+

K *.

= 49F 8

-119F/

b) stable conditions

h =K + 3F

y

J

lu f

in~xyfs /

p Rus.4s

j

(source to receptor)

buoyancy

for Fb=0

forO<Fft<55m4/ 3

forrb > 55m4/ 2

(19)

(20)

21

momentum

(22)

(23)

(24)

(25)

(26)

(27)

109



The Dispersior Parameters

Point rce Dispersion Parameters

fit curve

rural mode

ay = 465.11628 (x)tan(TH)

TH =0.017453293[c -rfh (i)]

G2 = axb
X (km) a,
2 .
Pasquill Stability
Category c

A 24.1670
B 18.3330
C 12.5000
D 8.3330
E 6.2500
F 4.1667

,C, d

a

Pasquill-Gifford

Rural mode

d
2.53340
1.80960
1.08570
0.72382
0.54287

0.36191

Gy,Gz

(28)
(29)

(30)

110



-3
Pasquill Stability
Category

A*

B*

C*

CZ Rural mode

x(km)
<0.10
0.10-0.15
0.16-0.20
0.21-0.25
0.26-0.30
0.31-0.40
0.41-0.50
0.51-3.11
>3.11
<0.20
0.21-0.40
>0.40

all

a
122.800
158.080
170.220
179.520
217.410
258.890
346.750
453.850

fcr

90.673
98.483
109.300

61.141

0.9447
1.0542
1.0932
1.1262
1.2644
1.4094
1.7283

2.1166

0.93198
0.98332
1.09710

0.91465



- o]
Pasquill Stability
Category x(km)
<0.30
0.30-1.00
1.00-3.00
3.01-10.00
10.01-30.00
>30.00
E <0.10
0.10-0.30
0.31-1.00
1.01-2.00
2.01-4.00
4.01-10.00
10.01-20.00
20.01-40.00
>40.00
F <0.20
0.21-0.70
0.71-1.00
1.01-2.00
2.01-3.00
3.01-7.00
7.01-15.00
15.01-30.00
30.01-60.00

>60.00

<% 5,000 5,000

4. 5000

Rural mode ( )

34.459
32.093
32.093
33.504
36.650
44.053
24.260
23.331
21.628
21.628
22.534
24.703
26.970
35.420
47.618
15.209
14.457
13.953
13.953
14.823
16.187
17.836
22.651
27.074

34.219

0.86974
0.81066
0.64403
0.60486
0.56589
0.51179
0.83660
0.81956
0.75660
0.63077
0.57154
0.50527
0.46713
0.37615
0.29592
0.81558
0.78407
0.68465
0.63227
0.54503
0.46490
0.41507
0.32681
0.27436

0.21716
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Irban mode -4
4 <y 1dZ  Urban mode
Pasquill Stability Category Oy (meters) Oz (meters)
A 0.32x(1,040.00040)8  0.24x(L.0+0.001X)'2
0.32x(1,0+0.000401  0.24x(1.0+0.001 x)'12
c 0.22x(1,0+0.0004x)12 0.24X
0.16x(1,0+40.0004x)2  0.14x(1,0+0.0003X)12
E 0.11x(1,040.0004x)2  0.08x(1.0+0.0015x)2
F 0.1x(1,0+0.0004x)12 0.08x(1.0+0.0015x)'12

Lateral and Vertical Virtual Distances

-4
" (30)
X. = 0 (32
Va
Xz - Xy
X
Pasquill Stability
Category p q
A 209.14 0.890
B 154.46 0.902
c 103.26 0.917
68.26 0.919
E 51.06 0.921

F 33.92 0.919
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Procedures Used to Account for Buoyancy-Induced Dispersion

Pasquill

Effective vertical dispersion

Ah)2
v3A

Effective lateral dispersion

r =cr+

Ah buoyancy

ISC effective dispersion

The Vertical Term

dry deposition

V=exp 05" 2"V +exp -05
Voo

N2
exp -0.5 +exp -0.5

rural urban
— >1.6
2l
Y

vertical term

zZi

fz +h 2
J

(H2
\azl

(33
(34)
momentum
dry deposition
01 Jim
(39
stability class
(30)



The Decay Term

D =exp _<p- for (p>0 (37)
V
=1 for = 0
0= 0,693 (39)
NR
short-term ISC
02 4 14,400
ISC ' input
24

1 1

2 2

3 3

4, 4

1 20 1

2 20 2

3 20 3

4. 20 4

5 1

6. 2

7. 3

8. 4



COSIARING
TIMLEONE ASinpe Barpe Rddemfor the ISCSTMoH
MCCHCPT DFALLT RLRAL QONC
AERIME 12 34
RALUND 02
RUNCR\OT RN
BRRORAL BRRORSQJT
GORANSHD

SOSTARING
LOCATION STAGKL FONT 00 00 00
*PotSuee B TS VS
== 112 1< S
RPARAM STAKL 100 2315 42 117 6
FKOERAP AL
SOANSHD

RESTARTING
ROAAR RA1 STA
FA1 CRG 00 00
Rl OST 3000, 5000 10000 20000, 23000,
FO1 ADR3XHB 10 10
1 B\D
REANSHD

MESTARTING
INFUTHL GHUMPCRNIVET
ANBVHET 10T
SURDATA 534 2002 GHUMRCRN
UARDATA 36 202 BRK XK
MEANSHD

QU STARTING
RECTAHE ALAE ARST
MAXTARE ALAE D
GQUANSHD
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loal
2001
001
4001
001
0L
001
a0
0aL
10001
1001
12001
13001
14001
13001
18001
100
183001
100l
2001
21001
2001
23001
2001
2001
X001
2001

300000

007l (2062110)
01655 (02062110)
01683C (2102013
01630 (02030613)
016430 (261813
018331 (02030913
018736(02071416)
017996(02091513)
018740(02102213)
018733(02080916)
0206130101413
018221 (02071813
008445(02082413)
018331 (2082413
013347 (02073116)
0071 (Q2B1613)
0.16568(02061613)
007551 (Q261613)
000663 (02101010
007618(02102313)
0.16699(02102313)
012814 (02010910
018375 (2111313
0.261-7(02111313)
020633 (221913
0235850203013
020683 (22513

INMCROGRAVEM3

DISTANCE (VETERS

500000

006358 ((AB2110)
015692 ((23B2110)
016532 (261610
015730 (%613
015932 (02040816)
01562 (072613
016085 (Q101613)
016462 (063010
016394(02082710)
013296 (Q2080916)
016462 (02071210)
015740 ((082613)
012443 (261213
013320 (0208413
016462 (C2073116)
012346 ((2113010)
015602 (0200013
006328 ((e13)
001630 (2101010
011734(02101010)
016186 (2010110)
016186 (02010910
016254(02010810)
017979 (2111313
015723 ((011116)
016502 (2120713
016502 (2030213

1000000

002046 (02062110)
00671502061613)
013061 (Q209510)
011517(02062510)
011730 (Q2080116)
011634 (02080910)
011586 ((AB513)
011634 (C2030713)
013834 (A03%516)
011245 (Q2030816)
01331 (@261010)
011444 (208410
011586 (A261410)
011517(02061210)
011586 (209610
011539 (Q2092810)
006488 (0103010
002175 ((103010)
001210 (241316
011401 (121213
013287 (2011913
011682 ((2101216)
011586 (121013
013967 ((22716)
01242 (Q111316)
011449 (Q121716)
013260 (Q011416)

20000

4200000

0.00724(02062110)
003627 (0207013
0.07900(02092510)
006522 ((AB2510)
0.0659202051910)
00601 (C2082616)
006653 ((AB513)
006700 (2080713
0.08330(02080516)
0041 (02060816)
008333 ((2361010)
005633 (0080410
006663 (12361410)
006546 (2361210)
008677 (02002610)
006650 (02082610)
003353 (02103010
000874 (02103010
0007% (110813
0061602041316
0079% (2011913
007807 (02122316)
006663 (02121013
008347 ((22716)
007308 ((111316)
00671802121716)
008260 (02111416)

000645 ((X0B2110)
003630 ((2062016)
00a01 ((R02510)
004922 (02071810)
004887 (261910
004247 (Q08X16)
0046150101613
0042140200713
0.08907(0208616)
0.03650(02070916)
006009 (2361010
004241 Q208410
004096 (261410
008063 (2061210)
0.04335(02093010)
0.0611502082610)
002773 (02103010)
0,006 ((103010)
001195(C2110813)
008061 (241316
006629 (2011913
0.08917(02122316)
002091 (2121013)
007450 ((2111716)
006225(02111316)
0071 (2121716)
007430 (2111416
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28001
2001
3001
31001
3001
3001
300l
300l
3001

0.19814(2012213)
018334 (04413
01848 (040613
Q20806 (041113
029107 (2061013
029310 (DACBL3)
Q20651 (020A0BL3)
Q17996 (Q2080110)
00BL25 ((R080110)

016398 ((20P0110)
0.16532(02022113)
0.16673 (C2D4CR16)
0.16324(02020210)
0.1999402061013)
020133 (PDACRL3)
0.12610(02040313)
Q14451 (C20R0110)
0.05358 (C20E0L10)

0.11580 (X0R413)
0.14087 (P041813)
014087 (@041916)
014060 (PDA0716)
013922 (XP2316)
0.13306 (R103016)
0062180240313
Q.05553 (CP0R0L10)
001865 (CR0B0L10)

008087 ((120716)
0083 (041813
008393 (041916
00834 (2040716)
008347 ((2022316)
0.08317(02103016)
003258 (02040213
002837 (C080110)
000732 (C2080110)

007083 (120716
007064 (12216
003588 (Q20A41916)
006980 ((A0716)
006220 (22316)
0068% (A2103016)
002706 (2040213
002333 (80110
000990 (C101819)
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Q0751 (ROR112)
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Q1683C (2102014
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018736 (R071419)
017996 (CR001514)
0.1874002102214)
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020613(02101414)
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Q18831 (08414
013347 (073118)
007561 (Q2061614)
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500000

006358 ((2XB2112)
015692(02062112)
01653 ((2%61612)
015730 ((0a%614)
015032 (4819
01562 (07614
016035 ((2101614)
016462(02063012)
0.163%4(02082712)
0.1329% (080919

0.16462 (Q2071212)
015740 (Q20R2614)

012443 (R0R12149)
0.13320 ((08414)
016462 (073119
012346 (R113012)
0.15692(02092914)
006358 (0X914)

1000000

Q02046 (XE2112)
006715(2061614)
Q130BL (P0Es12)
0.11517(0206512)
0.11730 (C20R0L18)
011634 (P0R09L2)
0.11586 (0ES149)
011634 ((R0R0714)
013834 (X0BB18)
011245 (CP0R08I8)
Q1331 (@BI01)
011444 (A1)
011586 (XEI41D)
011517 (R0R1212)
0.11585 (0612)
011530 (0812)
006488 (R103012)
0175 (RI0012)

2000000

400000

000724 (02362112
003627 (2014
007900 (02002512
0.0652202062512)
0.06592(02051912)
006701 (C0B2618)
006663 (2BX514)
0.0657/00(020a0714)
008330 ((206%618)
00451 (02063818
008333 (61012)
005633 ((080412)
006553 (2361412
006546 ((2061212)
008677 ((20e2612)
006550 (2082612
003353 (103012)
000874 ((103012)

000645 ((AB2112)
003630 ((GA018)
00a01 ((209512)
004922 (071812
0048370261912
0.04247(02082618)
00461502101614)
004214 (Q030714)
008207 (03618
003650 (Q2070e18)
006209 (02061012
004241 (Q208A12)
004056 (B1412)
006063 (A61212)
004336 (03012
0061502082612
0027730103012
0006590103012
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19001

2001
21001

2001
23001
2001
2001
X001
2001
28001
2001
3001

300!

33001
34001
3001
33001

0.00693(02101012)
007618(02102314)
0.16509(02102314)
0.12814(02010012)
018375 ((2111314)
026117 ((2111314)
020633 ((A1914)
0235565 (CX0R0114)
020683 (AR5 14)
0.19814(0R012214)
018334 (0414)
018302040614
0.20806(02041114)
029107 (C20R1014)
0.29310(02040314)
QAL (RA0314)
0.17068 (080112
0.08123(02080112)

001650 ((2101012)
011734(02101012)
016186 (2010112)
016186 (Q2010912)
0.16254(02010812)
01797902111314)
015723 ((2011118)
01630 ((120714)
016502 (Ce030214)
01633 ((20112)
01653 (222114
016673 (02040218
01634 ((2020212)
0.199%4(02061014)
020133 (2040314
012610 (QA0314)
014451 (2080112
006858 ((080112)

00L210(PAL318)
Q11401 (R121219)
013087 (R011914)
0.116% (R101218)
011586 (R121014)
013967 (X22718)
0124 (111318)
011449 (R121718)
013260 (011418
0.11580 (03414
014087 (41814)
014087 (2041918)
0.14060 (RDA0718)
013922 (2318
01389 ((2103018)
006218 (RA03149)
0.05683 ((RB0L1D)
001865 (CR0B0112)

000796 ((R110814)
0.06516(02041318)
007906 (Q011914)
007807 (2122318
005663 ((2121014)
008347 (22718
007508 (21113189
006718(R121718)
0.08260 (111418
Q.08087 (R120718)
008308 (R41814)
008398 (41918
008394 (/0719
008347 ((X22319)
Q08317 (2103018
003258 (A214)
0.02857 (080112
Q00752 (080112

001195 (P110814)
Q00BL ((2041319)
008529 ((2011914)
008017 (R122318)
Q0408 ((2121014)
007450 (R111718)
006225 (111318)
QBE7L (R121718)
007450 (111418)
007088 (R120718)
007064 (R12218)
0.06968 (E41918)
0.06060 (PDA0718)
0.05200 (XP2318)
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002706 (AR14)
002388 (X0R0L1)
0.00990 (101820

#THE 1STHGHEST 3HRAVERAE CONCENTRATION VALLESFKCRSOURCEGROLP, AL

INCLUDNGSOLRCES: STACKL

*AOONCCF2

DORECTICNI
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loaL
00
00
4001
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aaL
00
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10001
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007l (20B2112)
0.1656302062112)
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003650 (Q2070918)
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013347 (2073118)
007%6- (0261615
016568 (2061615)
007l (261615
00063 (0101012)
00761302102315)
016599(02102315)
012814(02010912)
018375 (02111315
026117(02111315)
02068302021915)
02358502030115)
020683 (22515
019814(02012215)
018334 (04415
0.18448(02040615)
020826 (02041115
020107(02061015)
029310(02040315)
020551 (02040315
017998 (02080112
008126(02080112)

016462 (02071212)
015740(02082615)
012443 (2361215
013320 (0208415
016462 (2073118
012346 (02113012)
015692 (0200215
006308 (20215
001659 ((2101012)
0117340101012
016186 ((010112)
016186 (Q2010912)
016254(02010812)
0179/ (2111315
015723 (2011118
01650 (02120715
016302(02030215)
016328 ((00112)
016532 ((A22115)
016673 (040218
016324(02020212)
0.1994(02061015)
020133 (A1)
012610(02040815)
014451 (080112)
006858 (02080112

013381 (XRI0)
011444 (BLD)
011586 (B1412)
011517 (R0RI212)
0:11586 ((X0ER612)
0.11530 (X0ERR12)
00583 (R103012)
0175 (RI03012)
001210(02041318)
Q11401 (RI21215)
013087 (R011915)
01162 (R101218)
011586 (P121015)
013967 (X2718)
0124 (R111318)
011440 (121718)
0.1:360 (CX011418)
0:11580 (CR0R2415)
014087 (2D41815)
014087 (2D41918)
014060 ((RA0718)
013922 (X2318)
0.1:3806 (2103018)
006218 (PA0315)
0.05583 ((X0R0L1D)
001865 (CR0B0L1D)

008333 (2361012
(0.05638 ((080412)
006663 (1261412
006646 (261212)
005677 ((A0e2612)
006550 (02082612
003353 (0103012
000874 (02103012
0007% (110815
0.06616(02041318)
007956 (02011915
007807 (0122318
0065653 (2121015
008347 (222718
007308 (02111318
00671802121718)
008260 (02111418
008087 (2120718
0,083 (041815
00833 (02041918
008394 (02040718
008347 (22318
008317(02103018)
003258 (02040215
002887 (02080112
000722 (02080112

006009 (61012)
004241 Q208412
004056 (Q26B1412)
0.0806302061212)
004336 (03012
0061502082612)
002773 (2103012
0.00659(02103012)
00195 (2110815
008041 (2041318
006629 (011915
00517(02122318)
004081 (121015
007430 (2111718
006225 (Q2111318)
005571 (Q121718)
007450 (Q2111418)
007083 (1 20718)
007064 (12718)
006958 (041918
006880 (240718
0.06220(02022318)
0,063% ((2103018)
0.02705(02040215)
002388 (2080112
000800 (Q101871)
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2001
300l
4001
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&0l
700l
8001
00l
1001
11001
12001
13001
14001
13001
18001
1001
183001
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2001
21001
22001
2001
2001
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2001
2001
28001
2001
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31001
3001
33001
3001
3001
3001

016568 (02062112
0.168300(02102016)
012525 (02030616)

016430o(02061412)
0.186430(02041012)
0.179980(02102212)
013498 (02091516)

0.1874Q0((102216)
0.1845°0(02090516
0206160(02101416)
0163120(02072012)
007442002072012)
014300 (0208416)
0.083980(0207312)
007551002061616)
0.165630(02061616)
007%51002061616)
0006930(02101012)
0.05980(02010112)
0128140010112
0.128140(02010012)
0165650000816
020032 (02111316)
013512 ((2021916)
01763 (C2030116)
0.184480(02032016
0163220(02022512)
0183342042416
0184802040619
0.208260(02041116)
022297 (02061016)
0.29300(02040319
0206610(02040819
0.179980(02080112)
0081260(02080112)

0156922062112
0.16532002061612)
015321 0(02091112)
0.156450(02061412)
0.15620002071616)
0.160350(02101616)
0.164620(02063012)
016302082712
0.132240(02090616
0.164620(02071212)
0.156970(02072012)
0096833 ((261216)
010423 (0208416)
0.158250(02093012)
0.123460(02113012)
0.155020(02092916)
0063980020916
0.016690(02101012)
01734 (@101012)
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0.161860(02010012)
0.16254002010812)
0.164620(02110216)
012062(02121716)
016186 (Q2011012)
0.165020(02030216)
0163930020112
0165320022116
0.16140002041616)
0.163240(02020212)
0.16316(02061016)
0.201330(02040319
0126100040316
0144510080112
0058580080112

00a0760(02062112)
01306100209512)
0.11517d0062512)
011517002061912)
0.116340(02030912)
0.106200(02062912)
0.110620(02092012)
01234 (071112
007497002060820)
013831002061012)
0.11444002080412)
0115% (PB1412)
011517 (@X61212)
0.115860(02002612)
0,115300(02002812)
0.06483:(0103012)
0021750(02103012)
0.012080(02011612)
0112 (@A11612)
0.132870(02011916)
011034 (210612
0115% (Q2121016)
011401 (2121012)
011397 (2121512
0.101060(02020812)
011520 (C010216)
009700 (Q2032416)
0.140370(02041816)
0.13347002100416)
0.13875002021212)
009798 ((261016)
011634 (2031912
0062180(02040819
0.0565830(02080112)
0018660(02080112)

0085630072712
00720000209512)
00652200206512)
0.065920(02051912)
006/000(02060912)
00865/5002101616)
0081002071912
0074290(02071112)
0.03307002030820)
0083330(02061012)
0.056330(0208412)
005663002061412)
006546002061212)
008677002092612)
0.066509(02082612)
0033530(02103012)
000874002103012)
0.00796:(02110816)
0065/60(02011612)
0.079960(02011916)
0050710021223
0.066630(02121016)
0.056520(02010412)
0056340(02121512)
0.0550650(02020812)
0067190(02120712)
008625 (0208416
0.083930(02041816)
008315o(02100416)
0.083450(02021212)
0055640020223
0064870040316
002967002040316)
0028872080112
000752¢(02080112)

vl

0035020(02072712)
0036100209512
004922o(02071812)
0048870(02061912)
0042140(02030912)
004615002101616)
004123o(02071912)
0061500(02071112)
0[0%sS1N (02050206
0.060080(02061012)
0024102080412
0.040960(02061412)
0050630(02061212)
004336o(02083012)
00611500208%612)
0.02773c(103012)
0.006520(02103012)
0.01195002110816)
0.049800(02011612)
0.066200(02011916)
0.08%44d(0212237)
00A1002121016)
0.049%6700211172)
004150(02111370)
004632o(02020812)
0071002120712
0047260(02120720)
0.069680(02041816)
0.068%40(02100416)
0069190(02021212)
00461300222320)
0.053220(02040316
002307002040316)
0023830(02080112)
0008670(02080112)



RANK

*** THE MAXIMUM 20 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL

** CONC OF S02

CONC IYYMMDDHH) AT

(XRYR) OF TYPE

© © N o g A~ w N p

S

RANK

0.29310(02040313) AT ( -1500.00,
0.29310 (02040314) AT ( -1500.00,
0.29310(02040315) AT ( -1500.00,
0.29107 (02061013) AT ( -1928.36,
0.29107 (02061014) AT ( -1928.36,
0.29107(02061015) AT ( -1928.36,
0.26117(02111313) AT ( -2598.08,
0.26117(02111314) AT ( -2598.08,
0.26117 (02111315) AT ( -2598.08,

0.23585 (02030113) AT ( -2954.42,

IN MICROGRAMS/M**3

2598.08) GP

2598.08) GP
2598.08) GP
2298.13) GP
2298.13) GP
2298.13) GP
-1500.00) GP
-1500.00) GP
-1500.00) GP

-520.94) GP

RECEPTOR (XR,YR) OF TYPE RANK

11

14.

16.

17,

10.

20.

CONC

0.23585(02030114) AT ( -2954.42,
0.23585 (02030115) AT ( -2954.42,
0.20826(02040713) AT ( -1928.36,
0.20826(02040714) AT ( -1928.36,
0.20826 (02040715) AT ( -1928.36,
0.20826(02041113) AT ( -2298.13,
0.20826(02041114) AT ( -2298.13,
0.20826(02041115) AT ( -2298.13,
0.20694(02022613) AT ( -2598.08,

0.20694(02022614) AT ( -2598.08,

(YYMMDDHH) AT

Fokk

-520.94)
-520.94)
2298.13)
2298.13) GP
2298.13) GP
1928.36) GP
1928.36) GP
1928.36) GP
-1500.00) GP

-1500.00) GP

** THE MAXIMUM 20 2-HR AVERAGE CONCENTRATION - VALUES FOR SOURCE GROUP: ALL

** CONC OF S02

CONC (YYMMDDHH) AT

(XR.YR) OF TYPE

o A W N

0.29310(02040314) AT ( -1500.00,
0.29107 (02061014) AT ( -1928.36,
0.26117 (02111314) AT ( -2598.08,
0.23585 (02030114) AT ( -2954.42,
0.20826 (02040714) AT ( -1928.36,
0.20826(02041114) AT ( -2298.13,
0.20694 (02022614) AT ( -2598.08,
0.20683(02021914) AT ( -2819.08,
0.20683(02022514) AT ( -3000.00,
0.20671 (02061114) AT( -1500.00,

IN MICROGRAMS/M**3

2508.08) GP
2298.13) GP
-1500.00) GP
-520.94) GP
2298.13) GP
1928.36) GP
-1500.00) GP
-1026.06) GP
0.00) GP
2598.08) GP

RECEPTOR (XR.YR) OF TYPE RANK

14.

16.

17.

18
10.

20.

CONC

0.20616(02101414) AT ( 2819.08,
0.20561 (02040314) AT ( -1026.06,
0.20561 (02040314) AT ( -1928.36,
0.20418(02061014) AT ( -1500.00,
0.20418(02061014) AT ( -2298.13,
0.20133(02040314) AT ( -2500.00,
0.19994(02061014) AT ( -3213.94,
0.19814(02012214) AT ( -2954.42,
0.19804 (02012414) AT ( -2819.08,

0.18831 (02060914) AT ( 2598.08,

(YYMMDDHH) AT

-1026.06) GP
2819.08) GP
2298.13) GP
2598.08) GP
1928.36) GP
4330.13) GP
3830.22) GP
520.94) GP
-1026.06) GP
1500.00) GP

RECEPTOR

Fkk

RECEPTOR



RANK  GONC YWWMEDHH AT FEEPTRORYR GFTYFE RANK GONC (YYWMEDHH AT RECEPTCR

THEMAXIMM 20 HRABRAECONCENTRATION VALES KRSORCEEQROP,. AL

*AONCCF02

ORYR CFTYFE

B © o N 01~ WD R

RANC  GONC WWMVIDHHAT REEPTRORR GFTYE RANK  GONC (YYWMCDHH AT - REEPRR

0.29310(02040315) AT ( -150000,
0.29107(02061015) AT ( -1928.36,
026117 ((R111315) AT ( 250808,
0.23555(02030115) AT ( 296442,
0.20826(02040715) AT ( -1908.36,
020806 ((OAL115) AT (229813
020504 (CRCR2615) AT ( -250808,
0.20683(2021915) AT ( 281908
0206830022515 AT ( -300000,
Q20671 (QR0BL115) AT ( -150000,

“THEVAXIMM 20 4HRABRAGE CONCENTRATION VALESFRSOREGOR. AL **

*AONCOFS02

ORYR CFTYFE

B ©omw~0 o hWwWN PR

0.293100(0R040R16) AT ( -1500.0,
022297 (CR0G1016) AT ( -190835,
0.208260(P0A1116) AT ( 29813
0206160(R101416) AT( 281908
Q20BA1.C(0R0A0R1A) AT ( -1006.05,
0.206610(0P0A0BL6) AT ( 19283,
0:20133(0R0A0BL6) AT ( -250000,
0.2003(0P111316) AT ( -250808,
0.187400CR102216) AT (- 300000,

0186430((DA0I2) AT( 238808 15000 & A

INMCROGRAVEIVFS

X808 P
2813 P
-150000) GP
509) @
2813 @
1983 &P
150000 @
100606) @

BRBREBRER

020616(02101415) AT( 281908,
QB (CR0A0BL5) AT ( -1006.086,
QAL (ROABLS) AT ( -190835,
0.20418(2061015) AT ( 150000,
020418(2061015) AT ( 229813
0.20133(0P040B15) AT ( -250000,
0.19994(02061015) AT ( -13%,
0.19814(0R012215) AT ( 296442,

100606) &P
281908 @
2813 P
X808 P
128%) P
£ P
BN P
509) @

000 G 19  019804(Q012415) AT ( 281908, -100605) QP
20809 G D 01881 ((0ABI5 AT( 2808, 150000 &

INMCROGRAVEIVP3

5808 &P
2813 P
1283%) @
100606) &P
281908) &P
2813 P
Pccouk Jea
150000 @

BRBERBSE

0.184570(R000516) AT ( 29BA4L,
0.184480(0R032016) AT ( -3000.00,
0.18480((R0A0616) AT ( 250808,
0.18330(R0A416) AT ( 281908
0.181000(R06412) AT( 281908
0.181000(R07R12) AT( 259808
0.181000((R120416) AT ( -150000,
0.170880(0R033012) AT ( -150000,

509) @
00 @
15000 @
100609 @

100606) &P
150000 @
25808 @
X808 P

000 @ 19 OI79BI2IA)AT( 281908 100609 @P

0.279980(02080112) AT ( 52094,

2XBAL0) P

123
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#THESUMVERY GFHGEST HHRRESLLTS ™

GROPID AEBRECNC  (YywooH) REPTR (RYRAHB, AHAG CGFTYFEMDIDD

Al  HGH ISTHGHVALLEIS 020310 ONCPOAGBI3 AT( -150000, 25808, 000, 000 GP Rl

#THEUMMERY OF HGHEST 2HRRESLLTS ™

GOPID ABRAECNC (YWD REPTCR (R YRAEY, HAG CGFTYHEGRDID

Al  HGH ISTHGHVALLEIS 029310 ON2OA0314: AT ( -150000, 258808, 000, 000 G° Rl

< THESUMMERY GFHGEST 3HR RESLULTS ™

GOPID ABREQCNC (YWD RREPICR (RYRAEV, HAS G THECRDID

Al  HGH ISTHHVALEIS 029310 ON2OAGBIS AT( -150000, 25808, 000, 000 GP Rl

# THESUMWARY GFHGEST 4HR RESLLTS ™

(€28 VD) ABRCEQCNC (YWD REPTCR (RWR ABY, HAS GFTYECRDID

Al  HGH ISTHEGHVALLEIS  029310c ONOXACBIG AT( -150000, 259808, 000, 000 &P RA1
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