




/









N

S

500

0

-500

-1000

-1500

-2000

5600

-69
60

0

6400

7200

-6
88

00
-68

00
0

EL. (m)

E-W (m) N-S
(m

)

N

N-
S
�m
�

7200

E-W
�m
�

500

-500

0

-1000

-1500

-2000

EL. �m�

6800

6400

6000

5600

-6
80

00

-6
88

00

-6
96

00

����

����

�	��

���


���


	���

�
�
����

�
���� �

��
�
�

�


����


����


�
��
��


�
��
��


�
��
��





�
�
�
�
�
�
�
�

10000mg/l

1000mg/l

100mg/l

100mg/l
200mg/l





�10mm/yr�









���

��

��







�

�

�

�



’







�

�



���

���

��	





����� !"#
����� $%
&'()*+,-+.(/01�2345
&67�89:;45

�<=>



	��	
?��

	��@
?��

	���
?��

	���
?��

	���
?��

ABCD67�EFG
345HIJ23
K?��LM

NBOPQRSTUV
WXYZ[\45HI
J23
K?��LM

8]]]]I

^B-+.(/45HI
J23
�?�	L?���

_B67�89:;4
523
K?�@LM

` a$bc d
67�89:;45ef
=ghi67�jklW[
\mn ��

` a$bc d

CD67�EFG3 
h> op45 ��=i
G3mn qrJ

stuvewx=gh
01i23yz{| }6
~�W��K�����
6�� ����M

` a$bc d

��W)�+����Z
 ��=RSTUVW[
\mn ��

�������:;�Z������.(/yz{| 
����i��

` a$bc d

'()*+,01�� �
�� ¡¢23yz{|
 £�J

¤¥bVW[\ h> 
���¦iR��¦23�[\mn ��

§�� ~�W��
K���¨©�� ª«¬� ����M

OPQ67�TU[\45
HIJ��

K_BLNB ��­be®¯M

:;mn ~�W��
(°+z)±.²s³´µ6¶�·¸����M

23i[\mn qrJ

E�¹º�� E�VW 23mn ��

»¼W½O¶�·¸01i23yz{| }6~�W��
K��¾¿6�� ����M

01�23yz{| ÀÁ�� ÂÃ

4He=36Cl :;45��=89:;mn ÄÅ

��W)�+����Z ��i��
�� ���[\mn ÄÅ

KÆÇM

Èo23É6Ê23iR�G
3=�ËÌÍ-+.(/¶�Î

£Ï

ÐÑÒ=gÓi»¼½Oiª«
¬ÔÕbÖ¥ÓÍ¸

Kb¦M

»¼½O¶×~��Ø¸iÙÚ¦
Ì(ÛÜWe'()*+,�Ø¸M
-+.(/0145�� 23
45 ÝÞ��



Permeability Test Tool

casing

mud cake

filled with
mud based water

inflatable rubber
rotating mirror
for sonic image

flowmeter

pressure gauge

flexible rod pump

sampling
chamber

chemical
sensor brock

noble gas
chamber

Sampling Tool

control &
telemetry unit

Imaging Tool

window for
optical image

01�LWD/MWDß$

���à��áâ+ã(/ß$


��
�������

�����
��������
���  �

!"#$%��  �

&'(�)*��+,-#./��  �

WL-MWD�����
0�
1234



äå�væç�fè�'éê� äå�vëìí îïå�vëìí ð+âñòê'éê�í

äå�vóôí äå�võôí îïå²({ö÷�øùúûüýí

þ*+��í î�ëì='éê�íÑ

MWDMWD��

�I�(�í �+�î	ûüýí

±òñ
òþ.(/�±òñ
òþ.(/�



�s

F�
§�6�� ���âòy� ��-I

����

HCD-1/2

stuv
(�;)

HCD-3
(H188I01)

5678%9:;<

=>?@ABCAD6EFGH

I6J=CADK=KGH

LMNOPQRS
TUVW

XYZ% [J\7]\G

^_`9aZ% [7bb]\c

TU,- [7d]b%DTe,-�

@f`DghZ%H[F\\]FG

ij [d7b]6G

klmno p��\]J=[6]d7%q6\G

p��\]Eb[\]F6%q6\G

klXro [ \]J7Gqstu
D6]EvGqGwxH

56J8%9:;<

yz{|�636.8,702.0m�

WL-LWD(702}706m)

~��(����PQ (485.5-488.5m)

XY��547.0m

�LMNOPQ
#LMRS��+#~��(����

������
��)��XY
Dp��n%\]J=%[FdJ]\G}Fb=]JGH

������
��)��XY
Dp��n%\]Eb%[Fb=]JG}J\7]\GH

~��(����PQ/�

XY��/�

yz{|

_���_`XY



'()*+,01

�ò�*ò�(/
'²à�,'²����

'²6S� ,!"�:,#ïÚ:;,
$I:;,�(þ.(/K�%&òêM

Ñ'���
R���,����,
()�*F�Ñ',����, XRDÑ'

�%&òê

WL - MWD

���à���

+(þó�,,-�,
ó��I,-��I
ó�.�,÷�ø/

)+�,�z,�(ê0,
6�*ò�ë1),ê
6�*ò�ë1�

012I,��.�
���I,ë1),ê
ë1�,3ò)4/
ÛY5,675

�:�(8;

�:�(8;

ã9á*

���������:;

6SÀ: ��À: OPRW ��Ò

WL - LWDäå�v,îïå�v
�áê*î��v
;<�(��v

�.��S
���.(/

�%&òê

=>?'¶�¸
RWi��Wþ*@Aá.(/

01BC

�D

'()*+,01

�ò�*ò�(/
'²à�,'²����

'²6S� ,!"�:,#ïÚ:;,
$I:;,�(þ.(/K�%&òêM

Ñ'���
R���,����,
()�*F�Ñ',����, XRDÑ'

�%&òê

WL - MWD

���à���

+(þó�,,-�,
ó��I,-��I
ó�.�,÷�ø/

)+�,�z,�(ê0,
6�*ò�ë1),ê
6�*ò�ë1�

012I,��.�
���I,ë1),ê
ë1�,3ò)4/
ÛY5,675

�:�(8;

ã9á*

���������:;

6SÀ: ��À: OPRW ��Ò

WL - LWDäå�v,îïå�v
�áê*î��v
;<�(��v

�.��S
���.(/

�%&òê

=>?'¶�¸
RWi��Wþ*@Aá.(/

01BC

�D

C

6
7
�
 
j
¥

CD67�EFG345HIJ23
EF67� ÑEeFGgijHIìJj
HK(e[\L¸mn¶MÍÓop45e
��L¸N

OP QR

67�89:;4523
67�Q STRS UV�WË¶
�bgÓ67� XYK(e[\
L¸45 ~�WÜ�eZ¸N

OPQRSTUVWXYZ[\45HIJ23
OPQ� V¶¤¥be[ghSSTUVWeH\I¶2
3�[\L¸45 ]^eZ¸N

¤¥b

-+.(/�

^_

23_k

36Cl

36Cl

36Cl

36Cl



ÆÇ

`aWbcR  6vÐÑ¶�ÍÓÉide¶fÍ67�
jg [\Ôho=Ö¥¸N}i �:45�Éij fÍ
jg �:ÉklÌh>im< `aW�Yq¶�bgh
67�89[\nÔno=Ö¥ÓÍ¸N

b¦

H�p,`aWbcRÐÑ qr[\¶�ÍÓ/oÌs
t8uI 67�89e[\vwÌmnexygiXYZ
��DL¸N

m<Q¶TzL¸`aWRS 
{=¶|}~I WËJ{=¶|
}RS �$¶�bgÓi67�
 �Öe[\L¸Ûn

{=¶�¸~I �W¶�bgÓ67� 
89e�;

36Cl89=

jj¶iC0É�Þ~IiCeqÉ��~Ii�É

�{;���¸N

4He 89:;

P

67� j¥

#�v

l��v

l��v

QR¬�� �� (L)

QR¬

QR¬�� �� (L)

4 H
e~
I

36
C

l~
I

QR¬�� �� (L)

�Þ~I

s���~I

���

36Ar+n�36Cl+p
�7

��¶�¸�¼
4He

Cl
�
QW�

��¢
U,Th

36Cl 89:;

��~I
(XYZ� 
�$ ��)

l��v

#�v

�í�� 4He j�

36Cl�

�s

)ln(1

0 eq

eq

CC
CC
�

�
�
�

36Cl 89:;

4He 89:;

6P����L¸4He �¼,��67�
 89e�;

He89=He�¼,��.�|��gI
�.�|��gI=U=Th �{¶�¸�
���í�� j�



222Rn

85Kr

3H

3H+ 3He

39Ar

14C

81Kr

36Cl

129I

4He

10-1 101100 102 103 104 105 106 107

L0.03

1L40

1L60

1L100

50L2000

500L20,000

104L 106

5x104L 2x106

5x106L 5x108

1,000L107

��Ì¸� Ñ'
Ô0¡(~IÔU
VL¸h>)

Ë, �¢�
Ñ'Ôvw

de¶s, 
�¢Ôho

10.72

wxRS

12.43

269

£WÞ
(year)

5730

2.1x105

3.0x105

1.6x107

0.01 H�p,`a
WbcRÐÑ
�/o=Ì¸
[\K(

0
5
10
20
50
80
120
150

36Cl/Cl (x10-15)

107
99

129
37

93
54

39
23

7
99

73131
27

26
21

14
9 14

9
710 118 7

11
8

9
8 29

27
40

15
7

11

28 98
137

165
73

42

76
15

40 73

13
9 15
28
39
2755

7795
139103

55
5658

6266

44

65 4877

74
63

27

2526
35

64
104
22

76 115101

9

N
or

th
in

g 
(k

m
)

Easting (km)

500 1000 1500

500

1000

1500

2000
-8

-7

-6

-5

-4

-3

log 4He (ccSTP/gw)

500 1000 1500

500

1000

1500

2000

N
or

th
in

g 
(k

m
)

Easting (km)

1.3
0.4

2.4
19

11
6.9
2620

38

26
38

23
313.3

90
74

6.6

6.6
5.0

64
102

226
98

237
88

19
7.1

5535 3313
78

6.7
139

93

54 3.8

2.8
0.3

6.0
7.95.8

49
34 79

639
677

105
38
37
10026

18
0.6

11
0.7

9.21.42.2

0.1

0.1 0.2
0.1

1.41.8
0.5
0.4 2.3

99 104
63

19
18
13

10
1.3 0.2

40

(1) 36Cl (2) 4He

���36Cl�Cl (2) 4He

QR¬

QR¬

jF¬

QR¬

QR¬

jF¬

b¦
st8uIe[\�Ø¸36Cl=4He¶�¸67�89:;n �D
23 ¤¥
1)jHIìÔ¦§*¨�(67�jg1m/y�st8¨�)
2)©.#�v�Ms³´µ6Ôª«#¶¬L¸KQR¬Ô­]M
3)6vÀ$i67�jHi®ÔÃ�FGÖ¥ÓÍ¸N



¯ ¯
uv�°± ²Jí

U�v

³�v

´µv

?¶·
��
?¶·
� ?¸¶
	 ?¶·
��

����

HCD-2
HDB-9 HDB-10

HDB-11

F�
§�6�� ���âòy� ��-I

stuv
K�;)

(1)23gh-+.(/�KH168I01�)
HDB-9L11(�¹¢�áê,��ºÀ)
HCD-2(îQ�
'()*+,-+.(/)

(2)È»6SÈ¼Z

O�

�Yq½>

J¾
C�


�	 
�� 
� 
� 
� 
	 � 	 � �


��


��


��


��


��


��


@�


	�


��

�

��

¿
ÀÁ
ÂÃ
À]Ä
ÅÆ
ÅÁ
ÇÈÉ
]

ÈÊ
Å

?¶·
��

Ëv ´Ì

Í�

ÎÏ
	

ÎÏ
�

³�

ÐÑ

]?¸¶
	
]?¶·
�
]?¶·
��
]?¶·
��














Ò.Ó*�
Òà��ÔÕØ�
ÒÖ×Ø+�

�¶
]�
Ù
�

�Ú]�Ù�

�ÄÚ�

?¸¶
	

Û(�â(Ü+
�O�
(m��iËv´Ì�¶Ý
Í)
�J¾C�
KC�Ô�Yq½>gh×
 iÝÞ �ß à%=á
âM

67� ã$
O�=J¾C�K»¼K
¶äåj>�¥hC�Ô�
Yq½>gh× MÔæ¯
gÓ67�Ôã$Ö¥ÓÍ
¸N

HCD-2=HDB-11�Éç
Ì¸±á(¶ ¸N




����


���


���


���


	��

�

� � �� �� 	�

]?¸¶
	
]?¶·
�
]?¶·
��
]?¶·
��













]à�à%

@�¸Àè¸À]�ç��
���

�
ÀÅ
éÃ
ÆÈ
Á
Ê
]�
�
�

`aJ
¶�¸
�ê

s���~I

2IÛ
Ü�U
V6Ü

O¾'²��
�ëÔ]ìÖ
¥hh>ií
�zgi~I
Ô�7gh=
×î�¥¸N��~I
����


���


���


���


	��

�

��
� ��
� ��
� ��
�

?Å]�ÉÉ�ïðèñ
ò
�

�� -+.(/¶MÍÓO
¾'²¶�¸@�¸À= �?Å¶�¸
23e£Ïgió ~�We
��ghN

@�¸ÀÉ6P�� `aJ¶
�Î2í¶Ü·Ó~IÔ�
êgi`a��¶agÓÍ¸N

�?ÅÉi2í¶Ü·Ó~I 
�êÔô�¥¸Nj õÉs
���~I�Î�ö¨�H�
2í 67� XYK(É
÷Í=×î�¥¸N

j h>i2í 67�É
�st8 XYK(eøM
=×î�¥¸N

4He¶�¸89:;n

�ÈoKùú23à%M

�Ñ'K\Ii�(þ.(/M

�[\Ûn(��,iHe@±òêz)

36Cl¶�¸89:;n

�ÈoKùú23à%M

�Ñ'KûÐ�i\IM

�[\Ûn(�¢�$,[\)

4He=36Cl¶�¸67�89:;n

°+z)±.²s³´µ6¶�·¸67�23

à�ÛnK.Ó*�ni½>niÐünM

��

�D

§�� 
~�W��

st8uI 67�89 [\�Ø¸36Cl=4He
 [\qreÀÁgi°+z)±.²s³´µ6
� ~�eýåÓ�DghN



�'()*+,-+.(/01i2345
�01i23 ºþ��

�t�01ºþi���ü��ºþiLWDiMWDi
���à�i�����i���.(/ºþ

�01�23yz{| ÀÁ
�}6~�W��

HCD-1/2 ¾¿6�i�	
�»¼Oi�÷706mi�B6764I(-H17)
HCD-3 ���6�istuvi�÷800mi�B6790IKH18-M

� 01�2345 qrJK01�23�[\@*+ ÀÁM

�67�89:;45
�4He=36Cle
�ghô�W HÍ67�89:; ÄÅ
�°+z)±.²s³´µ6� ~�W ]ì
�§�K���� ¨©M� ~�W��
� 67�89eQü=gh�¯¦Ì67�jH[\n ]^



����� !"#
&��bc=�� j¥

����� $%
&67��:¶�¸����ãi =J
&R�G3¶�¸����ãiFG
&Ø+�p+z¶�¸��$% ~���
&67�jH?'=}6�:à% ø�

��� ����
&2í�H67��¬ [\n��
&ª«¬�zuv[\45 HIJ

�<=>



����� !"#
&��bc=�� j¥

����� $%
&67��:¶�¸����ãi =J
&R�G3¶�¸����ãiFG
&Ø+�p+z¶�¸��$% ~���
&67�jH?'=}6�:à% ø�

��� ����
&2í�H67��¬ [\n��
&ª«¬�zuv[\45 HIJ

�<=>

Precipitation

Suraface Flow

Submarine Groundwater Discharge

Model by Church (1996)

Salt water
intrusion

Unconfined aquifer

Confined aquiferArtesian
flow

1a

Water table

Model by Stringfield and LeGrand (1969)

Spring

Sea water

Salt water

Sea water

Brackish water

Fresh water

1b

Fresh water
Warmed
sea water

SGD
Blackish
spring

Geothermal heat flow

Low permeability

Sinkhole
Lake Piezometric surface Spring

Model by Fairbridge (1966)

1c

CD¶67�ÔEFL¸Ò¯i����e
ã$g�ÜØ 67�jHÔ��L¸N

�
����eã$L¸��=gÓij ��¶�÷Þ(
�·Ó�å >�¥h6v¶!"Ö¥¸���� 
Tz×#$Ö¥ÓÍ¸N

%

ÐÑ��¶&gÓÉi�THW��� 
÷Þ¦¶q;gh�¬Ô'>�¥¸N

(���Éj¥<�iCDE�23e¤)�*+�iR�G3
23e*+�,C�i67��:eó¥� r¬�£Ïgi�
��� R�W¶&L¸��e£ÏgÓØhN

Land surface

Well

Well
Water table

Fresh

Confining unit

Fresh

Abrupt interface
approximation

Salty

Salty

Sea

Bedrock
K\\G

6J\G

�C��?qvG�

\ F\�\\\

?s�t� �wx�

����t���w�x
����

6\\GC�
�� 6\\G

^�t��t

?�
x�

K7G

�t��s����t

?������t

?������t

�t��s����t

�
#�v-
����

�
.Ij-
����

�
/wj-
����

â+�0Ø+�e1ygir§[\� �



��	
��
����

������� ���� ��	
��2��� 
!"�#$%&��	


'()* +,-.�/0
!12#$3&��	


'+45	$6.�/0

789:;<=>?<@9;<=

+,-A<BC<D�EF
%&!3&�DBGHIJKLEF

�M!-N
OPQR
+,-DBS�
MDBTU3&
+,5	GV
W

XY�MDB
3&�M�1
2#Z
��

[JKPQ+L�
\#��	
���

]JKPQ+L�
��	
�^)��

_`��R	
3abc
"�d�Refghijklmno

pqrd�
>s<t<Buv

+4!+,-P�wx
ykz{k|jk��R	
�
bc

}~a���������	

��
^1S�)���
_`��R	
3abc

������
"�d�Refghijklmno

p�d�
+4!+,-P�wx

��	
��
^)S

+,-()��x

����� ��	
��
���

!3&+4!+,-5	���

!��	
��
S+,-()���

���¦
����

uv
6S�¦
����

}z ����2ãie
FGL¸����¦��
�� R�WK��M=ó
 Ò� 67� �ÜØ
jH$ÑeFGL¸

6S¶�3Ó!"Ö¥¸�
���ÉC�1J67�
jH =J�=ãL¸�
�÷Þ4:K2nd STÉ2
í �H�5�¬)

����� !"#
&��bc=�� j¥

����� $%
&67��:¶�¸����ãi =J
&R�G3¶�¸����ãiFG
&Ø+�p+z¶�¸��$% ~���
&67�jH?'=}6�:à% ø�

��� ����
&2í�H67��¬ [\n��
&ª«¬�zuv[\45 HIJ

�<=>



2005826��X����º��

��6¬

6S23º



��X����º

s78Ì9�¶�3
ÓTH�=ãgh��
��2 ãieTH
û �Þi:���
:�;�¶áeôÌ
Í

6ã(4/M =J¶
�3Ó=ãL¸��
��2 ãieFG

(<45�¯��º
��X����º

100mg/l

200mg/l

2002/01/28

100mg/l

2003/07/23
1000mg/l

1000mg/l

100mg/l

2005/04/10
10000mg/l



K\

�K\

�d\

�7\

�=\

�6\\

�6K\

�6d\

�67\

�6=\

�K\\

\

\ F\ 6\\ 6F\ K\\ KF\ E\\ EF\ d\\ dF\ F\\

K\

�K\

�d\

�7\

�=\

�6\\

�6K\

�6d\

�67\

�6=\

�K\\

\

\ F\ 6\\ 6F\ K\\ KF\ E\\ EF\ d\\ dF\ F\\

�
 
¡G¢

j£¤¡G¢

4�d¥¥¦§¨©ª«VW¬­�ª®VW[@�¯a°�±°h².³�

ª«VW

ª®VW

�
 
¡G¢

j£¤¡G¢

´µ�1 ¯�t]?�b¶· ¸·

¶· ¸·

¹

¹#º

M»

¼½�

¡¾¿¢

¾ÀÁ

´µ�1 ¯�t]?�b

ÂÃ»ÄÁ

ÅÆÇDÈyÉH

¾Êy/

ÅÆÇDËyÉH

ËyÉ¾Êy

ÈyÉ¾Êy

ÈyÉ¾Êy

DÈyÉ¾ÊyH

6]\

K]K
d]7

d7]d

6\\]\
K6F]K

K6]F

6\]\

6\\\]\
d7d]K

K6Fd]d

¡�sG�G¢

6\\\\]\

d7d6]7

�������	

0

10

20

30

40

50

60

70

80

90

100

14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0


��
�

�
�
�

m
�

����	No1�2004/8/12�
����	No1�2004/9/7�0930�
����	No1�2004/9/7�1700�
����	No2�2004/8/12�
����	No2�2004/9/7�0930�
����	No2�2004/9/7�1700�

=�=>

y,)�=>

�	
r
??÷S=O

@�¶�¸9� ��Ô�Y =vr¬¶
AB�Í¸N<hi7Y y,)v�� �Ñ
CD×ôõ·�¥i����ÔTHghXE
Ô9���3hj==F�gis78Ì67
�G� Â=Ô�3hj=ÔHîhN



¡¢ îïG3n¶�Î�;
Ö¥høùú 2Iu2Z�Q
I 
±+zJ+,Éï�Än=
îïþ*@Aá.(/n øù
úu2Z¶�ý�i7I¶Kg
h
±+zJ+,ÉLÄïn ø
ùúu2Z × ��¸B

�������������7�8���������������������7�8�������� �������������7�8���������������������7�8��������
�� ������¡ �������¢ �������£ �������¤ �������� �������¤ ��������£ ������ ¢ ������ ¡ �������� � �� ����� ¡ ������ ¢ �������£ �������¤ �������� �������¤ ��������£ ������ ¢ ������ ¡ �������� �

Ì�]6 Ì�]6

Í5Î =]F6 Í5Î =]K

�CÎ F]= �CÎ 6J

Ì�]K Ì�]K

Í5Î =]Jb Í5Î =]F

�CÎ J �CÎ 6J

Ì�]E Ì�]E

Í5Î =]=K Í5Î =]K

�CÎ =]K �CÎ 6=

Ì�]d Ì�]d

Í5Î =]J= Í5Î =]7

�CÎ J]EF �CÎ KF

Ì�]F Ì�]F

Í5Î J]EE Í5Î =

�CÎ d]7= �CÎ EE

Ì�]7 Ì�]7

Í5Î J]F= Í5Î J]=

�CÎ E]F �CÎ J

Ì�]J Ì�]J

Í5Î =]Eb Í5Î =

�CÎ F]E �CÎ 6K

Ì�]= Ì�]=

Í5Î b]6d Í5Î =]7

�CÎ 6=]K �CÎ F=

Ì�]b Ì�]b

Í5Î J]=d Í5Î =

�CÎ E]b �CÎ b

u u u u

u u u u

¥¦

����

��

�����

�� ����

���

����

¤�§¨©ª ¤£�§¨©ª

¯67�Ø+�p+z M�i
6SZ= °+Ü+�á¶�Î
wx6¬ ~�W¶MÍÓN
q¦¶OP�Ø¸N

�Qå#R-6vSÀ$O¾
e�ÍhO¾�T��� à
%i_N���¶É�UVWg
ÓÍ¸N



35km

-
140m

40m

8km
PQ+

«¬­®

ÁÂXÅÇéÃÆÈÁÊYXÈ�ZÀÃÆÈÁÊ]

ÁÂXÅÇéÃÆÈÁÊ[XÈ�ZÀÃÆÈÁÊ]

��$% ®¯Ji(A)É?'�¬
K���wx6¬M È»eKLN
(B)ÉR�G3�\�¥h6SÀ:
¶-+.(/23à%=67��
¢Ñ'à%e/]i����2eA
^_¦¶KghNj à%iZQ`
�Kgh2I100m=170maÝ¶­
bÌ�� c�Ôô�¥hN(C)É
67�jH?'à%=67� ÷
Þ�:à%¶�¸��67�c�
eKgh× �id!Ô���e!
Ô���¬eKLN=Îf·ghJ
°±@� ��eõ·Ì�3h2
í¶�ÍÓi(B)¶��w�gh2M
 ��c�Ô�:Ö¥ijH?'
¶�ÍÓKgh.�ÑE(��c�
�¬)=×��¯ighNj �}¶à
%e®¯L¸j=�i���� ã
iJ67� £jHÖ�¶É��
6SÀ:= &jÔ­]¶Ì3hN

KAM

KCMKBM

����� !"#
&��bc=�� j¥

����� $%
&67��:¶�¸����ãi =J
&R�G3¶�¸����ãiFG
&Ø+�p+z¶�¸��$% ~���
&67�jH?'=}6�:à% ø�

��� ����
&2í�H67��¬ [\n��
&ª«¬�zuv[\45 HIJ

�<=>



2í�H67��¬ [\n��

qr�qü�Ø¸ÐÑeklL¸h> 67���
�÷Þ¦ÌC�1=HJ6mG�=J4:¶w�gh
����YZ TH4:KK(feVngho¬6
7�jH?'M

�j¥¶|Í2í67� THL¸vwWÔ�¸�¬
e[\L¸K}YZ¶�·¸´Ìep3h����M

ª«¬�zuv[\45 HIJ

67� qr¦�êjH¶&sL¸��6SÀ:
e¦]¶FGL¸
�C¬=t¬ ju¦ÌÀ:�?KV¶uvÀ:M
�îïG3�î�G3�vWåG3Ì  ®¯J45]l

2í�H67��¬ [\n��

ª«¬�zuv[\45 HIJ

wxyK67��R�G3M¶MÍÓª«¬ µy¥
e*Fgi}YZ��e£ÏL¸N

z��eqrJgÓ=Î<=>

¼	¦Ìj{�45T1
�j¥<�¶£ÏÖ¥ÓØhª«¬��¶&L¸xy
KCDEF23Ì M= j{
�|UL¸ÐÑ��K¨©���M= j{
�}YZ��eL¸Ò¯ 6¬��º&= j{



j¥<� ���Éi
����2 ãi=TH }�e��6¶�·¸£D��¶�Î�:L¸j=
Ô�ØhN<hij¥e=�î¸h> 67��:mnJR�G3mne~�
]ìL¸j=Ô�ØhN

����2�� ó ãi¶ghÔ3ÓjHL¸67�e��6� £D�
�¶�Î�:L¸j=Ô�ØhNÖ�¶ij }xe®¯¦Ì67�jH?'m
n¶�Î]ìL¸j=Ô�ØhN

÷Þ¦¶ôÓ6ãi��KO�,MiC�1Ì Ô=JL¸=Ø ����2
 ãi=Je4:L¸h> £D¦ÌopØ+�e�\L¸j=Ô�ØhN

j¥�� ��¶�ÍÓÉi
����2ãi=67�jH �:Ì ��ª«¬¶�·¸67�G�eF
Ggi÷Þ¦¶q;gh67� �H�¬e[\L¸45e�\L¸N

ËC¬ R�G345eÜ�Ö�it¬��C¬<�e�¯¦¶FGgiuv
Ì ÐÑ��¶/oÌ6SÀ:eH\I¶[\L¸45e]lL¸N


