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Abstract 

The survey of clay reserve as raw materials in local pottery in Central Thailand was carried 

out on four representative areas namely Lat Bua Luang district, Ayuthaya province; Pa Mok district, 

Chaiyo district, Ang Thong province; and Banphot Phisai district, Nakhon Sawan province. Methods 

of study included determination of clay quantity reserve survey, geology, soil structure, clay deposits, 

clay characterization and clay boundary. The results are shown in the following. 

Total 140 drill holes have been done. The areas that have been investigated are mostly 

swamps. The use of land mostly are for rice fields. Geology and parent material are alluvium. The site 

consists of very fme clays from Quaternary. Their type of deposits including flood plain deposits. 

Structure and deposits include moderately fme to very fme clays, brown, brownish, brownish grey, 

red and orange mottle. Depth and thickness depends on each area. Their reserves range from 

1,736,861-14,701,172 metric tons (643,279-5,444,875 cubic meters), their average depth from surface 

range from 0.20-0.40 meter, and their bed average thickness ranges between 0.30-3.00 meter. Pa Mok 

district, Ang Thong province shows the highest reserve whereas Lat Bua Luang district, Ayuthaya 

province has the lowest clay reserve. The research team has advised villager how to utilize clay 

properly and appropriately to their capability and economy, the way to excavate clay pit with 

maximum usage and minimum loss, how to preserve the clay quality, the way to reclaim the land after 

excavation, and also how to manage clay so that the villager can continue exploiting this raw material 

in the long term. These findings from analyses of these clays properties can be used as good indicators 

for future stability and sustainability of ceramic pottery industry in Central Thailand. 
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'lfUfl 1li~'Hnn~ [1ilrrWI'UUC1~ff1 1,H1, 2546] AflO~':H1l'lJal'J1\1UC1~!fl1J~leJril~~lJ~lJnfU01~'~"U 
fl ~IXTH fl'J 'J1,J!G]$'J l1J fl'l[1,J'lfU 

QlQ r ~, , aX Q.c::tQ , 

4) ~'J1\1lXeJ1JIX1,J1J~'Yl1~fl10n1~ \9l1~~ ttJeJ~fllJU~C1~'H~1,J!m~ !'lflJ !lJeJfllJ IXfllJ ~1l1,J'J1lJ 

!lfU 01ttJeJ~~lJ 1Tull fl«fl1JW~ilJ~U!!ft~rllJ1T~ttJeJ~~ lJ 1lJ n1~ rllJ11,J :wfeJ1,J,f~'H 1~11lJrl'1,JvruittJeJ~ 
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IXn1~!!lflft eJ1,JttJeJ~~'U'YI tflUfi l~il~lJ fl1!lJ flfl'U fJlJIXW~llJl.IeJ~~lJ'Yl 'J~fl1J~111,Jft fll.lel~'H~lJ!\l1~ fill ~'lf 

'lh~A0'lfl1~~lJ1J~!1W'H'l1,Jm1~a1)1\1 [!~'lJ, 2542] 

5) l'llf111JJ 'J U1U«fl1JW ~ilJ~U!!ft ~ !fl'lJ~1el ri1"1~lJ!'HU U11lJU'H a~~lJ~!\ll~a1 'J1\1!~eJ 
ri~i!~'J l~M'YlfllXeJ 1J1X1,Jllil~'U'YI1~!~n! Aft ~ fl1Un1~ 1lJ,reJ~ 11 ij1J1i fl1'J 1T'UllfI'J 11J 'J11,J,j'eJ lJft!~elll)~!iiU 

mlJ1wrllleJ~ttJeJ~!!'Hri"l~U~eJ111 
"" cI'jI

1.2.3 _fl1)1!~)1~lt'Uellq!C1 

ti l,JeJlq! C1~ lf1'\l1flfl1'Jrl1)l\1nl~IXU l1,J!m~,reJ~uij1T~ fl1) l'l1f11) i!~)l~MU'J~!ii'U fl1) 
. . 

, OJ Q d. Q.I Q.c:::,. , ~ Q t::!" Q £:1 0 0 

!!~) fl)~\llU~ 1ttJeJ~flU!'HU U11~il fl1J 1J'J !1W~ 1~~ !~ eJeJ1i1J1U)lUC1~!eJ Ufl!!~ C1~!!'HC1 ~fl'U'YI'Yl1f11)1X 1'J 1\1 

Am~ti If'm fll) i!~'J 1~11m m1eJ"I11gllilfllllJli!~) 1~11!~eJlXU'lJ1X'4lJ,j'ellq! C1 fill all l\1Ult ri "I~ 'U 1un1~1X'U11,J 

~ fl~f~'H~ ~ l'llfll)i!~) l~l1,j'eJ1,J C1~U!~el111f1llU)~!1J'~m 1,J1W~l~!'HU U1~all1\1,.r~ 4 !A'H" "I AflU1'l lflll.. 
r)lU1wm~1~ilJ~U!'HUU1~ljfJWfll~!m~n~1l1,J~eJ!~eJ"I!11uiU!~U1fi'U fll~11lJri1~1il!Vll~ttJel~~lJ!'HUU1 

1Jfll!t1ln'lJ 2.70 fl51,J~eJ~ fl'lJlf1n!G]$lJ~ !1,J~'j ~':U11Ufl11,Jl~'j ~llJrl1l1,Jri 1~1il!~1~ttJeJ~eJ'4 fllrl~lJ!'HU U1ttJW~ 

!iJUfl [1iuiwl'U, 2546; !~'lJ , 2542; Soil Survey Division Staff,1993] 1~lh~!iJlJmlJ1WalleJ"IttJeJ':]~lJmUU1 
!V 

1~il~'lJ \9Il1,JThfllU1W1,Jl~'j~llJi-:ju 



~ 
111111 2 

, 
"" ct 0 ''''' ct QJ "" 

'lI"a t1W,'YIcrl"a 1'll !!'Yi(.1.:J~'l-H'Yi'WfJ 11V1tl~U 
Q 

~ , 
'W'j~l.H;I'jf11 eltilitlli.:Jelriu1 nWlfliill 2 

~ ~Q 

'W'j~ufl'jf11el~litll1J'jlfl~el~1uw~.Ju~1Jihh~Il'lf1lJl~'jlri1'U 1:50,000 ~el:Jfl'JlJU~U~l'llfl'J rl'li1J'l[~ L7018 

'j~1l:J 5037 II (elllflel{l1~lf~lJUti'1) el~1u~n~ UlM 652000E-655000E 1I{l~~n~ U1M 1565000N-1568000N 

[fl'JlJll~U~'Yllfl'j, 2542] ri1ulf'U~ ffl'j11111lf ri :J~Ui~fl ~1J~\ielri1'Uu~u~ 'j~1l:Jl~ tl1n'U1'U1J~ nWlfli~ 2 I m~ 
q ~ ~ 

lf~~ 5 ~11J{l~'J~tIl11'u~el ell!flelCll~11'1lf{l1:J 1l:Jlfi~'W'j~'Ufl'jf11 el~1H'J1U1i:Jlfu~ ml~ffn111elelfll~U 4 

X ci 1119.1 , 

'WUl'l A~Wl 

1) ~U~ A lhIUl~lfu~'l1'J~lJ1W 0.027 ~1'JHfllClllJ~'J lf~eltJ'J~lJ1W 17 1:; el~1u~n~ 
UlM 'j~lf11:J 652990E-653080E Un~~n~ UlM 'j~lf1H 1566260N-1566620N 

2) ~U~ B lJ'tJl.n~lfu~tJ'j~lJ1W 0.022 ~l'J1\ifllCl1lJ~'J lf~eltJ'j~lJ1W 14 1:; el~1u~n~ 
UlM 'j~ldl\i 652845E-652965E Un~~t1~ UTM 'j~lf1l':) 1565900N-1566100N 

X ci ,x ci~1 ""' '1 ~ ~I 1IJ"1 C>Q.JC1

3) 'WU'Yl C lJEU'Ul~'W'Ul'lu'J~lJ1W 0.008 ~l'Jl\ifl !t'I!lJ~'j If'Jelu'J~lJ1W 5 A'J el~ 'U'VH1~ 

U1M 'j~lf1l\i 653085E-653100E IW~~t1~ U1M 'j~lf1l\i 1565975N-1566080N 
~ , 

4) IIlfft.:)~'Urll'Jel\i iJ'tJU1~~'UlltJ'j~lJ1W 0.54 ~nl':)fllCl1lJ~J lf~el1h~lJ1W 338 1j el01U 
u 

Ulfft :J~'UIlfU tl1i111~11''UUn~lIlfri\i~1-Jrll'Jel\i'Uel'Ulfl~ ~\iel~1J~ nw 1lilf1\i1 flt'llllflUlfri.:) 

11~flfl'j'jlJ~ft~nwcl1'lfl~ el.:)Ju~ul~l'lflJ'lrulJlfl11'fl elO1J1 nWlfU~lfli~ 2 IW~lfli~ 5 ~11Jt'I'WJ~tIl11'u~el 
~ ~ ~ ~ 

ell!flel {ll~lj1lf t'I 1,:) 11:Jlf1~'WJ~UflJfl1 eltl1H'Jl ~':)elril'll\i~l'Ullf1"~EUel:JlIlfri':)11~fl flJJ lJ~'UI~l I~ UJ~tI~l'll':)
q ~ 

11 1.:)tJJ~lJ1W 100-500 !lJ~J EUel':)Ulf~\i~Uilll~11'UIlt'I~Ulf~\i~UrllJel':)lh,nh~lJ1W 5 fllCl1lJ~J i:Jllff~:J'U 

'jtJ~ 2.1 'jtJ~ 2.2 un~'jl1~ 2.3 
~ ~ ~ 
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651000 653000 655000 657000 


o 
* N 

.l~ 
o 2 

1fl'.i,:j fI1'.itJf)'.i~iUfltufll'W1~~~'UW."I~ 

f.l ~~flWcnftll1i'Uf.1~ffll1 f)n lJ!Glf'j llJ f) tJ1AflVnWIU111n1,:j ,r,:j111~'W'j~'Wfl'jf1'1V~'fifJ1 llliu 

11 2552 
 'l1~ L7018 'j~1H 5037 Il (Vl!flVm~11~lJUn1) 


(f)'jlJUf.l'WYiVIl1U, 2542) 
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652800 653000 

rllnilmu 

~ l~Hnm\ll~(,'ilulilkn* 1U111 nHlm:mlmjlll'llj lJimpJ'tiH 

• i.I(,l!n11~")()[JH 

LOI-( lHllUlillltil-luUU N 

653400 

1566600 

1566400 

1566200 

1566000 

./~ 
~1Jl : hhUf1"llJ Coogle Earth 

lt1~ 2 .2 .f)1~riltJ~111~tJ'lJUC1'~-!l~1Ul1'W~H'YI~~~W 
t:::), ~ ~ Q Q..r ~ 

rH'l~ilW c:nC1'111), 'U Q~Hnl1 fl),),'lJI9f)' 1'lJ fl 

U2552 

'U~!1tu e)1Iiltlm~U111 "1~ .o·n'l1~~)' ~'Wfl)' ft'~ tl~1itJl 

(~'lJl: ~~uu" 'HllfllU'J'Uf)'J''lJ Google Earth) 
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~ I"" W A~ I J' "" ""1fl':i ~ fll':i £Jfl':i ~i'IJfJlllfll'll'rr91tJ~'lJua~ ~ aflEllll~{!lJlJ':i~I'VIfl'Ua~'fffl1VfVi'U'VI'IJ'j!1lll 

Ul1ci-3~'Uvl1fltJal~u111 a1.:J ')~l11'~'Vi':i~'Ufl':ifl'j tJ~1il'Jlr.I ~".tilll~'hl1'i'IJ~\pHnl1 flnlJ!ttf':illJfl 

i12552 
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~'U~ rl'l'i11llJ crfllJUl~fdhJ'j~tl'1fft~'U~ 'jlUelllJTVi1110\l U~ nUl~ 'jTUcllltlh.!~liUtlll1Jel\l
~ Q 	 • 

~~flel'U~ lIJl~!eieHl'U~llltl~ fllCl ~':HllU1~1l1?l''UrllrU~1JrJ\I~unfu fn~ncrfl1:JUl~U~fl~l\l «'U~lll 'j~fJ~nCll 
1Jel\lfll'jli1Jtlll1Jel\l~~flel'Ucl.lIJ1 nfl111l1:Y \l1)lfl'j~iuJll'1~mlhu flCll\llh~1I1Ul 3 tll~'j 81\1 i) \I 111 flel.1..1 flHU 

~ 

GPS ~li fJU!~ fJ\I tiUU~'U~ flihh~r\,lff 1I1~'j lff1'U 1 :50,000 1Jel\l fl'jllU~'U~l1lTl'i ~'U~ rll'i11l11~el d!'U!1J~~~ 
~ 	 ~ 

el.lIJ1!1l1~'j~fJl1~fJiiull\fTUelm~'Ul'11\lJTfflfJlTrl"'fl1Jel\lJu~ elfhi l\lmmfu~i1..l111\ll1\1~~1'UrJrJmU fJ\Imu rJ 
~ 

Q.I c! ~ c! <:S . .J 
~~1'U~mu fJ\lm'U rJ~11lYll\llTCl1\1l:YlfJ 340 (fl1 \I!l1~<1-'1~'j'jUlIP) 1l1.W\lYlHUfJfl1JrJ\lYlHlfCl1\1l:YlfJ 3425 mfJ1 

tJ11i1..ll'11\ll1ff~~1UrJrJ fl~lllfllJ'Ul:YlfJi\l flel11 All 'U'j~fJ~Yll\llh~1I1l:U 18 01Cl!1I~'j o\lu1 nUl'lflu~l,r~'j 
J' ci. 0 "" ' '''' ~ • ~ Q.I , ~ c! ~ ~. Q.I 

'W 'U11 ~ 1~'U 'U fll'J el rl111\lYl ff!lf'U rJ1JrJ\llfll U lU ~ \I flCl11lT'j rJ rJ fl!I:YUl'IHfl rJ1l1fll1H~ 1U1\1Ulf1U~~1U~ fl 
~ 	 ~ 

o Q.I c! 9 ~ "" ~ ~in I Q 

~11ll'11\llf Cl1\1lTlIlfJICltJ 9 (rJ 1~flrJU1\lU1l1rJ\I-'l''W'j'j Ul'4 'j) !If!~ Ul'11\l1J'U uYlff!lf'U rJ ~11lYll\llfCl1\1lflllfJm1J . ~ 

3111 (ell!flrJAI:YU1-ell!flrJUHiYl'j) llUil\l')b\llTcrflfl1mll~'j1111-12 ,,r!i;lfJ1~lfJ~11ll'11\lCll~fJH 'j~')f. (ell!flrJ 

Cll~1T1lfCl1\1) !,rli1..l1..l'j~1I1Ul 8 01Cl!lI~'j ~U~ rll'J11lrJO ~\l1J11jjrJ 111l1l11'u~u~ rll'j11lJ\llfll~tl fl!'lf 
~ Q 	 ~ 

n I '1 rf ~I ~ ci. ~ 
lJ'j~ !U'lru!lJ'U~Ul1!fllJ~'jfl'j'jll UCl~Ul1J11 

2.2.1 	 I:Yfll~~'U~i1i1..lUCl~~;\l1Jel\lUlfel\l~'U 

! mel \I~'UmurJ11~1l ~UrlllTi'UM~flfl'j'jll~'U!~lU~ nUle11!flrJ1J -1111fl1f\llf1~ei1\111 rJ \I ;\lrJ~'U 
U~ nUl'lfl'Ul111..l1lfri rJ ~lU(Hi'11..11lfri rJ e11!flrJ!ij rJ\I ll\llfif1~ l\ll'1el\l1..l'j lfltlrJ~!'UU~'U~ fJiJ1..I'j~!l1ff 1I1~'jlri1'U 

1 :50,000 1Jel\lfl'jllU~'U~'VIlTll rlwlU'l1f1 L7018 'j~1H 5038 II (1f\llf1~~l\ll'lel\l) el~''Uvhif1 UlM 'j~lfil\l 

654500E-656000E UCl~~nf1 UTM 'j~lfl1\1 1607500N-1610000N [fl'jlJU~U~l1lfll, 2542] fl\lUI:Yf1\1!U~1..I~ 2.4 

UCl~''U'j1..l~ 2.5 fll~ri lfJf111!l1 rJlJUI:Yf1\1~lUl1tJ\lUlfri\l~'UU~ nUl~t111~rll'J11l ntJulf1n1rJ~1..I'j~1I1Ul 1.44 
~ 

~lll\ln1mll~'j 1f1rJ;\lrJ{hh\lmmmri\l~a~M~tlfl'j'j1l~'U!~ltJrJ\leh!flen]111Jflll\1lf1~~l\lYlrJ\li1..ll'11\ll1rlTl1UrJ
<U 

http:rli1..l1
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652000 654000 656000 658000 

1609000 

1607000 

1605000 

,llOU1Jl[J 

o 
N * 
I~ 

o:---._....1'---

1,j~ 2.411~'W~.fJiJ,j'J~l'Ylft'Uft~~i~u~t1Ullmci~~'W 
.Q. QI' a' 0 Q..I .Q. 

f:Hl~.f)UlCVlt'Yll1'JU'Q~H'I'1l1 f1'JHJ!t}$'J llJf1 vll.f1fJlh IlJf1 ~~l11~civnrlfJ,:j rl'l~U"l1~ L 70 IS 'J~1H 

5038 [[ (~,m1~~h~'VlfJ,:j) (f1HJ!!~'W11'Vl'111'J , 2542)U2552 
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6~OOO 

D 

*• 
f\105U 1U 

11"l U) I! ~f>l lI lm~":i ~ lJ f':U ~ lfiO'lp.f'ri H 

~.;:t(nutll't)[JH 

N 
/ \..t-' 

JIlII lfMI 

"'R1 

A Q.I G' 0 QJ A 

HiHl iluFvn'11 '\1)" U~~HnYl f))")" lJtctf)" llJ f) 

112552 

65(1000 

1.60'9()OO 

I MlSfl{lIl 

fil.J1 : Tthnn'iu C.<J~1lc E.:ITlh 

i,j~ 2.5 !1H'U~.f)1'Wriltl~111VltllJU"'~-3911U'\1U~ 
!1'I1ci~~'Uu~nu!~11.f)tl'lJ11lJf) ~~'\11'~th~'VltH 

(~lJl: i~lItJ(l-3~lf)1tJ)" II f))" lJ Google Earth) 
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1i'l'j ~fl1'jt:Jm~iufJtufl1'W-r~Q~UUC1~ d 
gU'Vl 2 .6 

~ ~ A .d ~ 
C1flEltu~iJlJU'j~!'Vlft'UC1~C1flll'lYfU'VlUH1tu 

~ ~~fltu~ffll1i'U~~C1111 fl'j'j lJ!CJ$'j llJ fl 1111 ri ~~tJU~ntu Dl!flUih11m ;i~l1-r~th~'VlU~ 
11 2552 
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OJ eX d Ii] ~I 191' 91 C> eX do Q.<!j QJ

1H1 fl'UeJ .:Jl'fUl1 !lH1~ llJ u'U1 Ij':J ~lJ1tlU'H'U eJ- ~ eJ tJl'l1.:Jfl1'U11 ff~~1 'U eJeJ fltleJ.:Jl'nJl1 fl1!'U 'U fln 'J ~ tJ~l'll.:J 
<u 

~ ~ 

11'J~lJ1ru 500 !lJ~'J 1~fl;'Uti1!U fl~'U1J1 nrurl1'J11l,rfleJri1'Ufl~lJ~~fleJ'UclTI.1l ~'UnfU tJ'"J1U1J1 nruU!nfl 
q <u q 

!~1J1J~~ fleJU~'U~ 'Jl1Jt:llJUliJ1U(,'t~~~ fleJ'U~'U~ ff~fflJ~1! !1J1Jfi'U~'U li'J 'JlJ'lf1~ ri1'U1YlUhh~ fleJIJff 1tJl1'J 1tJ 
q u 

'UeJ.:JUliJ111'J1mrtl.:J ~'U!'Hi1tJ11fl(,'tU ~cl1Jl'vrfl'W1lJ1ff~fflJ''U~'J1IJ~lJ !~eJ.:J1l1fl't111ln1'H(,'t 1t1111.:J 

!'H'U eJ-1~ fl.:J,TU ~U~'WIJ1UIJ1 nw~~ .:J!n fl1l1fl~~fleJ'U'UeJ.:J (,'to 1,]1~'Vi'fl'W1lJ111IJfllJ fi'U!~ un(,'t 1U1lHm~~~fleJ 

~'U~!~eJ ~'U~l1lJlltJ fllmlluri1u11'1tY 

QJ ct .<!j cI ~ 91 Q.I Q.I , 

~~1U~mu tJ.:J!'H'U eJ~llJ111.:J'H(,'t1.:Jl1lJ1m(,'t'U 32 (fll.:J!l'l'W<1-Ufl'Jff1'J'Jfl) 1l'Ufl.:Jl1H!Wfl!tl11l ~'H1fleJ l~l1eJ ~ 

!~'Ul1H!,rl,r.:J'H1flei Hl'leN !rt eJ,r1lIff~'W1'U,r1lJUliJl!~l'W'J~m !~Ul'lH(,'t.:J111l1Hl1ff';~llJflUU!~ tJIJUliJ 1 

!~1'W'J~tJlll'Ui1~1f1'U1iltlll1t:leJ (l1'J~lJlru 5 n1mlJ~'J) rfU~f11!UUfl1'JJ'~eJril'll\1l1f(~~1'U~m~ tJ.:J!'HUeJtleJ\I 
<u 

. 
~1el1!f1mtieJ~(,'t~lJl111~11 ff';~llJf)'U'Uff1tJi~flt:l 11!~ tJIJfl(,'teJ~'lf(,'ttl'J~111'U1l'Uif \ll1clfltl1(,'t!lJ~Jl1 5 '-H!a 

~ 

tJl 

'U11,r llJfl (,'teJ~'lf(,'tl1'J ~111Uif~1J1 nrulf'U~an 11l1Y1'U 11 111111ri eJ 'll1l~ 11''Ulfu~ a1'J 1U~.:J'HlJfl!lI 'Ulfu~ lJ 

fl'j'jlJ ffl1f~~U flU '~11'j~1tJw~~u!lI u~'U~!Tl'l:J~'j fl'j'jlJ'Vi l'U1,r11U(,'t~ff1'U1rl'~Hl 

W t t t 1j1 

2.3.1 fffll'W'V1'U11111111u(,'t~11\9l\l'UeJ\lU'H t:l\l~'U 
'jI 

Ul1~ \I~U!'HU tJ11~fl~IJa1'Hi'1J'H~flfl'j'jlJ~U!~lIJ1 nruel1!fleJ 1'lf10 l1\1111fl~ l\l'VJeJ.:J \9l\leJri1'U
• <u 

!'U~1flU(,'t1fl ~lIJ(,'t1f1U!ii fl el1!flf)'yht\ll1\1111fl(,'t'Wlf~ t1'J1flUeJ ~'lH!~U~ lJiJl1'j~!l'lf( lJl~'j lri1U 1:50,000 

'UeJ\ln'JlJU~U~l'll11'J ,iliU'lffl L7018 'j~11\1 5038 II (1l.:J111fleh.:Jl1eJ~) eJri1uvhlfl UlM 'J~1111\1 659000E
• <u 

660000E ufl~Yififl U1M 'j~1111\1 1628000N-1630000N [fl'jlJU~'U~11111'J, 2542] fl.:J!nY~H1u~11~ 2.7 !m~1'U 

~ t1~ 2.8 fll~ri1tJfl11!l1 tJlJUfffl\l~lUl1t1 \lU'Hri\l~UlJ1 !1ru~!U1~a1'J1u ljtlU1fl!deJ~11'j~lJlru 1.28 ~n1.:J 
n1mlJ~'j 1~'WJ'.:JeJrili1.:J1l1m!11t:l~11~flfl'J'JlJ~il~nw~!fl~ eJ\lJU~'U!N1'lflJ'lfUell!fleJ1 'If10 1l\l'H1flel l~'VleJ~ 

<u • 

http:nrurl1'J11l,rfleJri1'Ufl~lJ~~fleJ'UclTI.1l
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654000 656000 6S8000 660000 

o 
* 

16.'\0000 

1 62800() 

l626000 

1624000 

. . 
' li,lllt..tl 

ihn : t111JI.!Hlliirnn'l 

lU~ 2.7 UVlU~iJiJU'.i~l'Vlf(U(l~~;,:j'U~l1flUmci,:j~u 
tllAfltl'hrlfJ i,:j111~riH'Vltl,:j rlwr'U"lj~ L70 18 '.i~1H 

5038 1I (i,:j111~riH'Vltl'l) (f)'.ilJUVlUVi'Vl111'.i , 2542) 

i f1~,:j f)1'J fJf)~ ~i'UfJfl!fll'Wi~~~'Ull ft~ 

.:.,-~~ VI ~'i1rl'tu~rlll1f'U tl.~ffll1f)'5''5'lJ19f'5'liJf) 

iJ 2552 
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659000 660000 

16~OOOO 

L629000 

rholiulU 

D 111!tlUlHHA1!lln4U 1* lil,~UllH~fHYllim'jlJ!lI'i l)J01( 11111J 

• ~vlln1J(r,H)(n;j 


l 'Y I-I HlJ l[JI, il1J~Jt}[J 13 


I rl'J -3fll'HJfl1~iUfJW.f11~1~t.l~UU~~ !U~ 2,8 U~'U~.f11~~1tJ~11IVifJlJu(;y~-3~11l'l1U-3U~!JW 

~~~rl'wcv1dwifu 'QmYl'l1 fl11lJl9f11lJfl 11'11 ci -3~'Uflll.f1fl1~IfJ ,r-3'111~ UNVl fl-3 

tJ 2552 (~lJl: i~IIU~-3 ~lfllU1l1fl)lJ Google Earth) 
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A Q.I 0' 0 Q,I ~ 

HCW1.fltU CV1"'11"l'j Ut:;lIPl"'ll"l f)'j'j lJl ctf'j llJ f) 

1,J~ 2.9 rl'f)EJtU~iJiJtI'j~11'lftUf1~"'.fll~~'U~U~ntU 
Amci-:j~'U~h.fle iGJ11t'J ,)-:j1"l1~Vl-:j'VW-:j 

1] 2552 
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~U~ rin11llJ clf11:1ru~flihJj~!l1ff!~U~ 'Jl'Urilnln;1lJif~ ~) \lfHt1\1!tJ'Wu,nl1'UtJl~hn,u lJf\11lJ 
... q u 

ff ~1l1f1'J~i'Ulj,11~m'lh'U f1oH'lh~lJ1ru 4 !lJ\9l'J ll~B ~1l1f1el11 f1HU GPS rVi t1'U!~ t1~ tl'UU~'U~ fliJ11'J~!l1ff 
'IJ q 'IJ 

lJ1\91'J1ri1'U 1:50,000 1Jel~f1'JlJU~'U~l111n i~ufffN1u'J1I~ 2.9 if'U~rln11li~elo1U!1J\91if'U~rilJlj,!,rTW'J~t11
'IJ 'IJ q 

<::! ,~ 91 51 ~ <V ~.d1iJ ~ 91' 91 <V1fWlJ UlJ'U 1!1l1'W'J~t11!1JU111~U 1110 f11Jel\J'W 'U11 !110\911JJU'U111'J~lJ1ru!11'U el-1\91111'11l1f1fl1'U\91~1'U\91f11Jel~ 

~'U~ 11'J~lJlru 5 il1mlJ\91'J i\91fl~Url1!'U fl~'U'U1 nrurl1'J11l11flel01'U f1rilJ\91~f1elUri'llj, ~'U!l'I'UrJ11'U'U1 nwl1 
q <OJ q 

!tl flU'U'U\91~f1el'U~ 'U~ 'J lUri lJUliJlUo~\9l~ f1elU~'U~ ff~fflJi1U'UUrl'U~U1i'J 'JlJ'lf1~'U l\JU~ nru ri1'U111U1 
q u 

11 'J~ f)el'Ufi'1t11'1'J lt11Jel~Ul1J1 1'1 'J l£JUl1 ~ ~'U!11i1 t111 rm'U ~ ri' llj',lffl'WllJlff~fflJ 1'U~ 'J1'U ~ lJ~~!~UUel ~ 
ff~ffJJ~11Jel\J~~ f1eJ'UUlilj,!,r1'W'J~01 !~eJ\Jmf)1'1H,j1 i110 i111'11~UU1mil eJ-1~ f1~Ju~u~ V41J1'U'u~ nrurl~~ 

!tlfl1l1f)\91~ f)eJlJ1JeJ~ri'1,.}'l~lffl'W 1JJ111UfllJ tlU!lI Un01U1U!!0~\91~ f)eJ'U~ 'U~!el el ft'U\911lJfI~ f) lm~'U ff1U111tY 

U1 nruif'U~ ril'J11lffllJnfl!,J1il~ if1'1flt1'Jflt1'U~!1lJ~U mf)f1~ ~!l1'WlJ111'Ufl'J !~'U1'11'1 i111'11~ 
V1fl'\91~1'U\91mij O'l!11UeJ\911lJ111~'nn~ff1011lJ1m01J 32 (f1~ \J!l1'WeIJ-'Ufl'Jff1'J'Jrl) ~1'Uel1mel i'lf1t111'J~lJ1W 

8 il10!lJ\91'J 11clf1il1mlJ\91'J~ 65 111!it111J11f)cl1J'Jflll~!llU1'1HUt1f11Jel~1'11~1101\J11lJ1mCl1J 3027 (ell!fleJ i'lf 1t1
'lI 

el1!flel'V1l1'1) eJ01'11\J~lUVlfl'\91~1'UeJeJfI !at11cH1t1i11\911lJ111~1101~11lJ1mCl1J 30271h~lJ1ru 4 tl1mlJ\9l'J il~lY1'U 
q 'OJ 

Cl1fl111!it11cH1011UyjfllY1'U Cllfl ~11JCllY1'U!Uf) el l!flel'Vil1'~ \911lJfl'UUfleJ1-1f11 \9111l,j lY1'UO ~1J1 nru11lJeJ~,j1 
q ... 

U1'U Cl1fl iflJ~~ l!lJ'Uf1neJOVlfl'Al'I'Uel'\JeJ~Ul'UCl1fl 111l1l11''Uif'U~ an11lrf\J11lJfl!~ 'U~~'U~lj f1'J'JlJiYlIJi~~ 'U 
... q 

UCl~1J1\JU1 nru!~U~ ffl1i1'JW~ fiT;) 'i'lh~10'ln1'\JeJ~~'U~Yi1f11'J !f11:l\91'Jf1'J'JlJ 'Vi l'UlllCj f1,J11UCl~1Jl~ri1'U!lJ'U 
U\J,.}'11J'Ulfl111t)j 

v " ' ~ 

2.4.\ fffl1WYr'U11111 i11UCI~l1~\J1JeJ \J U11 ri\J~'U 

U11 ri \J ~U!11 i1 011~t1 ~ 'U ri 111 f 1J11\91fl f1'J 'J lJ~ 'U!~ 1'U1 nru e) 1 !fleJ 'U'J 'J'W~~ ff0 11~ 11 l'fl 

'Ufl'Jff1'J 'Jrl i\JeJ~uj nruUllJ'Ul\J\91111\Jlf.11~ ~TUClUl~~l11\J If.1 ell!fleJU'J'J'W\91~ fff.l 11'1 111'fl'Ufl'J ff1'J'Jrl 11'Jlf1g 

eJ01'UU~'U~fliJ11'J~!l1fl'lJ1~'J lri1U 1 :50,000 1JeJ\Jf1'JlJU~'U~l111n ri'li'U'lffl L 7018 'J~1H 5040 IV (e)l!flel ... ... . 
'lI 

!rl1!at11) eJ~1'U~nfl U1M 'J~1111\J 608000E-610000E UCl~~tifl UTM 'J~1111~ 1758000N-1760000N [f1'JlJ 

U~1-1~11111'J, 2542] ufffl~1'U'J11~ 2.\0 uo~1lJ'J11~ 2.11 fll'Wri1t1fl11!1Iit1lJUfffl\J~lU11ti~U11~\J~h-l1J~nru~ ... '" 

!1l1~ril'J11llj"Ulfl!deJ~1l'J~lJ1ru 1.3\ ~nl~n1C1!lJ~'J i\JeJ~liH1l1f1U11ri \J~'U!~lJ i11111\J11fl'!11U el'J~t1~'\'ll\J 

11'J~lJ1ru 200 UJ\9l'J 

http:nruUllJ'Ul\J\91111\Jlf.11
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tJ 2552 
 'J~11\15040IV(th.f)V!nll~tJ1)(fl'JlJ!I~'UYil1'YY1'J, 2542) 
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tilOOOt.l 

illil\;;Ul(J

D 1Il~~'luOl~H WHiil:J )* W~..ru l Hqfl"'llim~jl Ftr1Um,mn, 

• ~flU"'· Uals.)[J ~ 

N 
l~ ~1.n: ltl,)l!fJ'W Goog1r- E..-.rlh 

ll1U 21111 

IJlv11 

175q(JQ{) 

. ' $8000 

i f1'j ~fI1'HJfl'J~iufJUHHrrj~fJ~hJml~ 

J:.l~~U1U!q{rll'\1fU ~~ftl'\1flnlJlCJ1'J llJ fl 

tJ 2552 

''::::::' 0 ~ Q.I' Q.I Q,I ~ 

U'\1 i:l~<fl'UtJ lliH)Un~~~fttl \l~'\11<fl'UfI'Jft1'J'JfI 

(~lJl : i<flI1t1i:l~\llfl itl'JUfl'JlJ Google Earth) 
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~ Q.I 0' 0 Q.I A 

Hl:l'flflWC}'lCYll1'j U~'flffll1 f)'j'jlJlC)f'j llJf) 
AA
."a-

tJ 2552 
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~'U~a1)111~ clflllW~flihh~!'VImll'U~ :i11J~lJJ lr11lJi1~ ~ fl11lJiY ~lllfl'j~f11JJ1l'l~!Cllh'U flet 
OJ q OJ 

lh~lJ1W 44 !lJ~'j ell~~~lllflCl tJfl'jW GPS !ll lI1J!~ lI~ ti1JU~'U~nil tJ'j~~l'1ff lJl~'jTd1'U 1 :50,000 'tICI~fl'jlJ! !f-I'U~ 
q OJ 

l1Yll'j f1~Uff~~1'U'j tJ~ 2.12 if'U~rl1)111;~C1u1'U!'tI~~'U~ ~lJJ11l~ !~lI~U~J11J~!1J'Ul'11~JlfflllYlclfl'tlCl~~'U 
OJ OJ q 

~ , 'j/ 'j/ 

'j~lI~l'11~tJ'j~lJ1W 200 !lJ~'j 'W'U1l rl1'J11l1l~C1 U111 nw~~ flel'1.nl T~lUCl~~~flCl'U~~vrm~lT\.h 1~tl ~'Uti lru fl~ 'U 
OJ q 

'j/ 'j/ ' 'j/ 

111 nwrl1'J11l1l~C1ri1'UflrilJ~~flCl'U"nl1~'U!ViUll11'U111 nWU!fl~U1111~~flCl'U~hrYi 'jlucilJulill1 ff1'U1YlW cu Q <II U 

tJ'j~flCl1Jf11l1'Y1'jlrrtJCI~ulilj,'Y1'jlm~t1~ ~'U!ViU{J1!flCl'U ~"lJllf~'WllJlff~fflJ1'U~'jl1J~lJ~~!1J'UU~~ff~fflJi1 

'tICI~~~ flCl'U'tICI~Hlhhll ~ f1~J'U~'U~ rll'j11l~~ i ~i'11~~ flCl'Ulllflfl1'J ~ lf~'tICI~i1 'UYlCll{J'lfi1 ~ 'j~1111'Y11~Jl~~!1J 'U 

iJllllllrllrl~''Um'jfhru~i'U~u''U~'U~rll'j11l 

if'U~a1'J111ffllJ1'Jm,rli1~i~~lI'jtlll'U\9l' ~lJ~'U1l1flfl1 ~~'Y1'W<1 !~'Ul'11~ itJ1'1Hiiff~~l'U~mu{J~ 
~ 0' I Q.I ~ o',x 9J 

!Vi'U C1~llJ1'11~YlCl1~lflJlmCl'tl 32 (fl1 ~!'VI'W<1-'Ufl'jff1'j'jfl) f-Il'U~1!lJCI~'Ufl'j ff1'j'jfl!CI lI1!'tIl1'11~lfCl1~YllJlmCl'tl1 

('UflHY1'j'jrl-ti lU'W~!'W'lf'j )~~'Ul'11~\9lCl itJtJ'j~lI1W 16 fl!mlJ~'j !~{J1't111itJl'11~ii ff~~l'UCICI m.,jl'Y11~YlCl1~ffl{J 

1073 ~,rlei'lUlClU'j'j'W~Virl'{J 1l~111~'Ufl'jff1'j'jrlll1flJ'U!~'Ul'11~~llJtl'U'U!all11uliJlll~ lflJ 1 lIm'tl 1084 i1J1'11~ 

l1ff~~1'U~m~{J~1~ tJ'j~lJ1W 3 fl!mlJ~'j 1l'Ui1~1YTU111~~111~ll11~ ~'U~fil!U'Ufl1'j C1U1'11~iiff~~1'UClClfl'tlCl~ 
OJ 

, 'j/ 

lflJlmet'tl 117 ('Ufl'jff1'j'jrl-yhJ~ !Clfl) tJ'j~JJ1Wl1clflfl!mlJ~'j118 1YTU~C1'U~ lH!all1GJ1'lll~llJfl'U'Ul1JJlmet'tl 
'j/ , 'j/ 

1084 (ell!flel!fll!a lI1 ell!flCl11'j'j'r~~Vi all) 1l'Ui1 ~'lh~'j~l1iHl1clfln!mlJ~'jYl 29-30 !a lI1't111~lJJfl'U'U~ fli'~ 
Q Cl I A 9J 9J Q.I ~ c:! a ~ 9 9J i 0' cl 9J

tJ'j~JJ1W 1 fl! CI!lJ~'jfl ~UlfCl ~fl'Ull1'Ull1~~l11~lt'J'~ 111l~11'U'W'U'Y1 ff1'j111'Y1~lfJJfl\1 fl !'lftJ'j~ {J'lf'U!1I'U'Ul'tll1 

~ c:! 
UCl~'W'U'Y1 !f1fJ~'j fl'j'jlJ 

http:flel'1.nl


I 

-=t 
111111 3 

!II' • 

fl1'flflCl1~~':Hlrin~lr:il~~~'Uf~ 11 ] 1 eHff1 i1~ 15 ~~ff1 20 ihJ~l !lfil~UCl~!fflHn~'Vi 98 
'IJ q 

el~ff1 10 ~U~l i1~ 101 el~ff1 30 ~U~l \9l~1'U~elfl [fl'JllUN'U~'¥1l1l), 2512] fl1'flflCl1~Uti~\9l11lfll)Uti~ 

fl1'fll'l1~fliifY1(;1'\9l1 U'J~flel1J~1l'J 19 ,r~111~ flel fl'J~!1'l~1l111'U'fl'J 'U'U'¥11I~ iJ'YllJllTU ell'J1lt11 ~H'¥1el~ cu q Q q Q 

ff~l1'l{~ 'lfl'J'Ul'¥1 Cl~li~ 't!~'J'JW1{~ fl1t)!11'U1J1 'U'fl'J'Ult1fl 'J1'lf1J1 'U'fl'JiJ~lJ IJlJ'¥1'JiJ'J1fl1'J 

IJlJ'Yl'J1J1'fl'J (;1'1l'Yl'J(;1'~'fl'J1lJ !~'If'J1J1UCl~,r~111~iJ'J~1111Jm,y'Ui' Uff~~''U'JiJ~ 3.1 ljel1W1!\I\9l~~~el
q Q q qj 

Q/ ~.t::::\ ~ t:::l OJ Q.J t::1 0' Q,I cI Q ~,I QJ Q.I Q.J 

~ ~'U 'Ylff!lf 'U el\9l~\9Iel 11 ~lY 1~\9l1fl el 1'H.l1i TU 'U 'fl 'J 1J1'J 'J 'flU Cl ~ 11 ~111~!~ 'If'J 1J'J W 'Ylff\9l~ 1'U el ~ fl\9l~\9l el 
q 'IJ 

vi''U~ ri1'U111 uj\l el -3 n 1'fl fl Cl H !1J'U~ 'J 11J ~ lJ\I el ~ Ulit11! 1l'1~ 'J ~ l'J 1 !Uil11Uli fl Cl el ~ !Uhl1 

'Vi 1~'U !m~U~,jl1J l~iJ~ iH [AU ftl'J1, 2530] ''U~'J 11JctlJ\9lel'U fl Cl1~d!~'Uu~~\lel ~U~'U~hl~lJ fl1'J'Vl'J~i1
Q • 

\I el -3!!~'U ~'U lj\9l~ flel'U 111 flcl1J 1!! Cl ~\9l~ fl~'U 111 fl'Yl~! Cl'Vi'~~ llJ ll11JlllJ tl'U!n 'U i'U lY 'U 111'U!~lJ!!~ -3 !!~'U ~ 
~ ~ ~ & dQJ d ~ ~ d &.d:! d 9J 

[1l'U\9I, 252 5] ~'U'¥1 n1'fl flCl Hl1~ll Cl flfl W~!ll'U~'U'Vl'J 11J!'J l'J1J (flat) ll~ ~ fl'flCl'U Clel'U Cl1~m fl'U el (J (slightly 

undulating) [flel-3a1)111~'U fl'JlJ'Vf~U'U111~'U, 2528] 



24 

tao 

, 
"1ft,~J2ti, 

# .r--' 
~ 

\5· ( 

",, 

" ~ 

, 
, ... 

nl~''.L\J4f 

II 
'1 ® 

N.. 

100 101 

'5 

14 

1'1 

i fl':i ~m':i£Jm~iUf.ltUfll'W1'~tJ~Ulln~ 
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112552 
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(~lJl : ~~UU~~1)lf)f)':ilJvr\laJ't..!l~~'U , 252 8) 
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, 'V 

U~ r:)l,ull nU~lJfl1flfHl1~ (the central plain) u1 ntullJ'l'U~lJ'lh)g\9leJ'U fHl1~'tleJ~'l.h~!'VIf1 
~ dt d' 9J , ~ Q o,~ t c1 

f1J'eJUflCllJ~ 'U'VI 'VI ~'HlJ~'tleJ~1'1'llUCllJm 1~'l~ fJl\91ij'UU'U! m~\9IeJ'UCll.:J9$~Hl~1l1 fl fllJ' flJ'~'VI1'tlij.:Jt tlJ 'W l'V1.:J'HlJ~1'1 
q q 

''HClCI~fI~11'1'1fJ'l1J'~fleJUf1':)(JUJJJlfflfJ(ilflUJ~eJ uthht11'l~J'~fJl ulJt.hth uth.hl'~ Ulhl1fJlJ UCl~UtiJ1 
~ u 

, dl d , ~ . ~IIJ ~ QI QI ~ ~ 
'U l'U 'b'~!lI'UUlJ'W 1ffl'tll'VI rHCllllflfl !'tl1ff ~'VI1.:Jfl1flm'UeJ'tleJ~'l1'l~!1'1ff 1~O~~~l\9l~ flel'UlJltY~'tllJ\9I1''U~'Ul'l 

~ ~ 

\9Iel'Uci l~~ !f10elU'~J~f11nll1'1~mlJlri eJ'Ull'UflCllmfl'U,f'W~ J'lUfl1l~''Hl,l.i1~ci tl1i1eJ'l~~1JJl'VI~m fllJ'l'l UtllJ 
~ u 

tJJ 'J/ " 'j) 

UCl~ff~fflJ~1'tlel~\9I~flel'UU 1:.j!,w O.:JU~ 1l~!n~1l1flfll'J flJ'~111'tlel~U:.jt1111 1'HCl1l1 flll ff ~1'11~ fl1flmi1 em; Ttru 
~ 

U:.jJ11'11~fill.m~1''W\9Ifl~rllflty lf1uri u:.jJ1U:.j flCleJ~ uJinff~uflfli'~ !~U\9IU ff1'UU:.jJ 1'VI1~~lU\9I~1''UeJeJ fl 

~rllflUJlfiuri U:.jtlllhfffl Uti,jlCl~'U~ UCI~U:.jJl1Jl~li~fl~ !~U;U ll'UlU~'tl~!n~~m~el~!1JU~Jl1J 
u q q 

nil ri1'U~ ufl'U~i!~eJg'VI1~~1'UYlf1mi1eJUCl~fJl1~mil eJ.:JCI~lJlll'Wi1~~1111'10 1~oiJ u'tn!'u'U!'tll!m~!'Ul1~~~ 

li'l1fl!) "Hn~ 'u!~'U'HUe:llJ~ ''Ut'U\9I1l~'H1'~'UflJff1JJ'rl U'U1ti1'U!'U1UCl~!'Ul1~~~ !'Hcil~ 11~''lf!~tH!'U1AU fllJ' 

u'l.i~~J'l'U~lJfllflflClHe:leJmfl'U 2 'U~nw ~e:l ~J1'U~lJfllflflCll~\9IeJU'U'U (upper central plain) uCl~~ 'n1J~lJ 

fllflflCll-:J\9IelUci 1~ (lower central plain) 

Q c1 , ~ci, Q.IQ.I 

'tlellH'tl\9l'tleJ~'UJ' !1tu 'VI J' 11HllJ fllfl fl Cl1~\9Ie:l'U 'U'UflJ' e:l 'Ufl qlJ~ 'Ul'l1J 1-:J ff1U'tle:l~ 11 ~111 ~ 

~\9IJ'~\9It1 i!111,10 ~l:JtlJ in fl ~~\9IJ' Un~ll~l11'~fllU'W~!'W'lfJ' ~el!~el~n~lJll1UflJ'~cJ~i1~'U~ !1Tltlhflth1'W 

1l.:J111fl'UflHl1J'J'rl ~~-:JU:.jJlll~ 1'~ OlJ UCI~l1TU '11C1lJl'UJ'J'11'Utl'U!fl'Uu:.jJ1!111'WJ~1Il ~J1lJ~lJfl1flflnl~ 
.JdQl c::. d X ~ d '1 ~ , 

\9IeJuuu'U lJn mH>u~fJlJliJ'~!l1f1 !lIU~'U'l'l neJ'UCl1~ (undulating terrain) lJfl11lJ~ ~ !~mu n fJJ~'H11~ 40-60 

!]J\9IJ' l1lflJ~i'UJ1'VI~mlil'Ufln1.:J liJ~fleJ'U~10\9l~flel'U~ !n~mflfllJ' fl-J el'U(erosion)UCl~f'fvr.:J (weathenng)'ljeH 

M'U!~lJ'H~-:JmflJ'U\lfl'vr~~l (transport) lJlff~fflJi1 (deposition) 1~01'1HJ1 !fl~!~'U,f'U~J'1'UJ1'Vi1lJi1.:J 
'V ' 'V 

(flood plain) \9I~'W'fl~lJll1 (terrace) UCl~1l~lJt11,j.:J (swamp) 

, w , 
Q d 1 , ~ d , Q.I Q.J 

'UellJ!'U\9I'Uel~ 'UJ' !1tu1'1 J' l'Un lJ fllfl fl n l~\9IeJ'U n 1.:J flJ' e:l UflCllJ~ 'U 11 \9IelU Cll~'Uel ~ 1l -:]'H1 ~ 
q q 

'UflJ' ff1JJ'rl i-:]u~lJ1nwlilfltl11~!~ elOCl-:]lJl1l'Uf)-:]lilflU:.j,j1!11l'WJ'~fJl~ ll-:]l11'~'tYlrY\J1.h lfllJ' J~f1Ufl1llJ 
C)I t , , , ')) 

ff -:]'Ue:l-:]'U~ nWU~lfrjlll J'l'UcilJfllflflnl-:]\9Iel'UU'U UCI~U\9Ifl~ l.:Jtl'U ltJ"UU~n~l1eJ-.111 !'If'U 'Ue:l'U\9I~ .:JUliUl 
~ q 

http:ff1'UU:.jJ
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1111Hm1~ 'illm.1\~'j~fl1.lf11111\1'~'il~ri€lfJ~ "f1"~'ilui1~1.I~nWll~111f1'W'j~Uf1'jfYj€lQlW1 ~~lJf11111\1'~m~fJ 2.5 
~ 

!ll~'j mfl'j~fl1J't11l'l~m111Umn~ 

~ 'j 11.lrillfllf1fl"H~€lU ri H1.I~ nw~ €lOiflaul1J1!1i'1'W'j~t11'il~!11 U~ €l~'j€lfJ'\J€l~ 01) !f1~€lU~. ~ 

~ ~ ~ ~ 

'\J€l~ul1tiliYlfJll 'illfl"fl')-jW~'\J€l~'YI~mff11.l'j l1U€lfl (oxbow lake) U"~'j€lt1'Y11~111lti'~~1f1 (meander scar) i~u~ 
'II 

i~111f1'W'j~Uf1'jfYj €l fJ lWl "~lJl'ilUi1 ~ fl'j ~ !'YI'W1l111Uf1'j ~~€l Orh~'il1fl111flul1J1!1fl'W'j~t1111'j~lJ1W 21 
• • 'II 

t ~ f v 

illCl!ll~'j lJ 'j~fl1.lf11111ff~1f1rHU ~ fJl1'j~lllW 1.5 !lJ\9l'j 'il1fl'j~fl1.lti 1'YI~!,,111Ufl"H lflfJ111 l11'U1 nw11lJ 
'II 

, , 

'lh~n"wi ellJ 1 'ill fll1"fl~lU'\J€l~'lfW f1~~ flelUlllJ lff~ffll~1!!CI~"01:JW~ ~JJ l1'j~!'YIfY'W'Ui1 1ull 'j 11J'U 
~ 

U~ 

l1'j~flel'U '111f1';J(J~rill~UUU~ (marsh) ~'j1'UrillJl'VblJil~ (tidal flat) ~UflelUfflll!l1~mJ (delta) !'lfU ~i~111f1. . 
Uf1'j11~llU"~l'l1~Y1ff1~\I€l~1l~111f1'W'j~Uf1'jfYj€lQ1W1111fll'l'jlfJ (beach) U,,~rl'UfI€lUl'l'jlfJ (sand bar) ~~ 

ff1Uil1qj 'il~'W1.I!i1 Ulf1'!~ l-l'lffl1l-l1.l1 nw i~'H1f1'W'j~l-lf1'JfYj €l~1ifJ1U"~1J 1~'U~ nW'\Jel~ fl~ ~!'YI'WlJ'H1Uf1'J 

1.I1nWfllf1fl"1~UfJfllf1fJ~'il1)tul\9l1lJ"fl1:JW~ lf1'j~fff1~fffll'WfJlJl1'J~!'YIff"t1~ '1111f1'4 "fl1:Jtu~ [fl€l~rl1'j1'il 
, ,~ 

~U fl'jlJyf\PlJUll1~U, 2528] ufffl~1uil1'Yj 3.2 fl~~€l11111 

, , ~ 

• 'U1 ntulh11.l~lJfll ~!'YI'W<111~ €l1.l~ nl,U~l-lfl€lUffllJm~ fJlJ!!:"hl1!~1'W'J~(Jl 
, gJ Cj) 1 <JJ 

!~ lJ~~U~1l~'H1f1ifJUll1"~ il1'ilU'ilfl~ 11 '1l'lfJ ~U'Yj tY1u11 ff1u1'Hqj!il f1'il1fl~~flelU 

J l'Wl'\J€l':l!!lhll!~l'W'j~(Jl UliJTYh~U uJu lU:W fl"€l~ !!CI~u:wJl'U1~11~fl~ 'illflfl1)ftfl1:J1'Y11~1i'J ru1'Y1(Jl'W1.Ii 1 

1.Il~1.I1 nl,U\9l~fl€lUmri 1~ 'il~111.1tllJtl'tH1J'Ui\~'H1-nil.:J 120 !1l~'J ~~'il~i1~'J~fl'U\leJ~ iU"U~l~~ ~~~ieJ~i'tJeJ~ 
1.1 N tY1U'U eJ ~\9l~ fl €l U!'H ri Tn 'il~tl fllff1'W 1eJ el fl i tJ rJ~111 flU:W J lU" ~ Uf!·i el el fl 111\9l1lJ 'lfl fJ~~!1j UUU 1 fl i\~ 

~ 

"9J V , 

1f1rHU'Wl~eJ ri HO.:J'Yj 'LhflHlhll!1i'l'W'j~ 0 1 ~~ fleJU!'H"'l11 'il~~ fll1'Utllllh~eJ eJ fl l11'illfl'lflfJif~ '1l1u€)fJfd1 l.5 

illC1!ll\9l'j 

l1'j~lJll,U 1.5-2 !lJ\9l'j 'illfl'j~fl1.lJll'l~!" 'W'j~Uf1'jfYjelfJ1i(JleJU((.:J11'J~lJ1W 4-5 !lJ\9l'j 'illfl'j~fl'UJ1l'l~m U" 
• 'II 'II 

'If(J1.nl'l~~eJri\9leJU'UU((f1eJri((.:J 15-20 !lJ\9l'j mfl'j~fl1.l,11l'l~m 'U~ nl,U~UflelUffllJ!l1~ fJlJ111m!111-h!~1'W'j~(Jl
cu Q CUCU 

ffllJl'JtlU~~"fl1:Jl,U~lf'U~ 'Yll.:JfJlJ 11'J~1'YlfYeJ€) fl '1f1'3 'U~ nW~eJ 'U~ nl,U~ufleJu (1'llJ!l1~ fJlJl1 1flul1J1101 (old 

delta) 'lJ~ nW~UfleJU((llJ111~ fJlJ111fl!!:wJ 1111:W (new delta) ~~l1'J~fl€l'lJ~1fJ~UfleJ'UffllJ!l1~fJlJ111flUl1Jl~ 

!1Jll~~l (delta flat) !!"~~UfleJU((llJ!l1~fJll111flHliJl ~lllU~U.:J (deltiac heigh) u"~'lJ1nl,U!ih~\9l~fleJu~11 
vrfl!~.:J~eJU (fan complex) [(('jff'YIt, 2520] ufffl.:J1u~11~ 3.3 

http:1.Il~1.I1
http:1'Y1(Jl'W1.Ii
http:1l-l1.l1
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--- H~~fltUcnrln1fu~~"'111 fl'j'jlJ!qf'j llJfl 
 (mHril'jl~ fl'jlJvr~ '\.nYi~'W , 2528)....--~ -
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, ~ 

fl. 1J1 n W ~ 'U fl el'U 1X1lHl'l ~ tnnh m n,hll! fl 1 

, ~ 

1990] !1lJ~-1U~1l-:ll'l1WirtTUll'lUo~U~'UfllflellWl!'U\9Hl-:llJl111-:li~ fl1el1Jflq lJll-:ll'l1fltl -:1M'lJ1 ~'W11W1J1 

111-:lffl'U'Uel-11l-:lM1flo'W1J1 eiln1el-1UO~elQ1ifll111nw.Q{)el11!~'U1JJnWlhflm,hl11fll (river mouth) iXfll'W 

Ji .etct cl ~, ,~ ct ct QI '{; ~, 'Q 

W'Ul1lJfll1lJolfl!l'lm fl'U elfl ITl'UlJ1flfl el'U'UlU 11Jl1 fl1JlJfll1lJlX -1mfl1~fl11'U 111~m~-1U~ 5-15 !lJ~1 IX l'U1J 1 nru 
'1.1 

~ ~ ~ 

~flflelfl~fl\T-lmfl1~i1J1111'1~mlh~lJ1W 20 !lJ~1 [Vijanson Ho~ Panichapong, 1978] 111 nWlhmn,hll !flTU!nfl 

\11flfl nl1UfllJ'Uel-1~~fl el'U~ -1'Vffl'W llJ11flfl!!~ J 1!1l'1'W1 ~ fl1!Hl~Ul.hil'lW 11W1J1IXel-:l rl-:l JJ ri''U~ 'U 1lJJ1 

1i11lJ'lfl~ (river levee) !~'UH'Ul'U'U1'U !1.I~llJri' lUlhI,1X -:I~'UlJln'lu!~'lffl!\1'UUo~!1I'Uu'Ult111lJl~llJri'n11 
'1.1 

~1'Ul'lil-:l'Uel-:lU'Ulri''U~'U1lJJl\1~!~'U~olflmO-1 !1.IrJ-:l1JJ nrut1fl!1.I~-1!~'U~~ lJl'lil-:lff'U~'U (back swamp) 

, ~ 

'U. u1 nW~'Uflel'UlXllJ!l'l~ (JlJ1.IlflU~ti liMl.l 

!~'U~'U~ ff1'Uri H'Uel-:l~ 'Uflel'U 1X1lJ!l'l~ fllJ1.IlflU~J1!1l'1'W1~fll f~ lJ~-1! 1~~el'Ui~ 
'Uel-11l-1111flelfl1it11o-:l1Jl{)-1eil1!l'lfl \1~1.I1~flel11~lfl2 1JJnru ~elU1nW~'Uflel'UiXllJ!l'l~fllJ~!~'U~ff-:l uo~ 

• '1.1 

1J1 nW~'Uflel'U1YllJm~ fllJ~!~'U~~l [Kanazawa, 1990] 11J nW~'Uflel'UlXllJ!l'l~ fllJ~!~'U~~l!tl'UUJnw 

~11urilJ1flt11eJU U'j nW~'UfleJ'UffllJ!l'l~ fllJ~!~'U~~l ~.:J!~'U~11U~ fl1JJJ fll1lJ1Y.:J 1-2 !lJ~1 mfl1~i1JJll1~m 
• '1.1 

1.Il'U floH u1 nw.Qnilf)'l:llll~!ll'U~ 11UrilJlJlfl~ iXfl 1111'1~'Uu1 l~lll.Q:ufllhl1ui,j.:JeJrJ l11il1' !nfll'l'UeJ.:Jij.:J 
, • 'U 

iflfl~l11.111J nW~'U~1eJ'U1YllJ!l'l~ fJlJ 1.I1flUl.ltl 1il'l1.lt1 flOlfJlJl!1l'U~'U~~rl1lJl~uriflulvn~1.I(j fl i'U'lfl.:Jl'lil.:J 

cl A ~ Q ~ Q.I QI d ,
~tJ 'U'W 'U1'l1 fl fl1 eJ 1J~ llJ'U el111'1l-11'1 fl'IM'U eJ ~~ 1 'U ~mw ~~~1 'UeJ eJ fl'U eJ -:111 q lJ 

fl1-1!1'l'W"1 !~'U~'U~~JJ1~iUIT-1eJri~llJ!~lhl'Ul!m~olflo.:JlJlrJ-:l11J nW~11uri lJulitl1 
Q ClJ ttl Q 

, ~ , I:JJ " 
nl liLI'3J QAI etet ~ ~ CI CI dI ~ etClCl 

u1 ~ fleJ U AU fllt1ITfll'W fJ lJ u1 ~ !l'lfl'l'llJ 0
QI

flll III ~ l1J 'U'W 'U1'l111J!1 flU \1'Ufl -:I'W 'Ul1l'llJ 

fll1lJolfll1'1~ -11JJ nlll'UeJ~~'U~ 111J~lJ.Q!~!!ri~'U~UHril'U'UeJ-:l1l-:ll'l1flfl1ty\1'U1J1 ,!W11lll'lJ1 'Ufl11.1~lJ 
ct c1 cj lei Cl ci ,~, 'ClQ./ d~,d 

11'lf1J 1 O'WU1 IT1~111 'UfI:1'U 1flfl fffl1'W'W'U11 i'UU:1 nW'UeJ1J111 l1Jo lJ'U ITl'Uil1ru\1~lJ 0 fllllll~!U'U'W'U'YI" fl 
q Q Q q U qJ 

fI~'UUO~ll~~eJ fJ "l 0 lflo -1 '1.Iti~'U~ '.n1J~lJ fl~ -1!'Yl'W"1 M~ el~'Uflel'U ITllJ!M~ fJlJulitl 111l'1'W1~t11 rlll'l:iUUJ!1 

\9l~1'UeJeJ fl'UeJ-11l-1M1flO'WlJ1 iflfJm'W1~elriH~ -1 i'UI'U~el llf1eJ 1f1 fleil!1 -1 ell!fleJ el1'U 111flru \1~!~'U~ 'jlUffil11 

tlU!'U 'U!~l!i fJ !m~li fl!'UTH 'UtJ'UeJ ri fl:1~llfl fl1~m lJ~1,f'U~ 
... '1.1'" 

http:fl1!Hl~Ul.hi
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1#1~! rilf'U~!'U11.:1111fl tl1wl1'Uu1 ~!C1~U l.:1ri1'U'tI~.:I11.:1111fl), 1'b'u1 !~'b'), u1 
u q ~ q 

<!i ,d', <!i <!i d! d q 91 , d 91 ~ 
fYI ~ tl!'tI1ff.:ImCl TU 11~~ ~lJ1111tlfYI eJ tl!'tI1'Vl1.:1 fl1fl!11'U eJ C}f .:I'VleJfl!lIltu'U11J11C1.:1lJ l'VlH !~U1.:1ff1'U11~!1I'U!ff'U tl'U 

'U 

~ ~ 

!l1ri111 ri1'U!l1tUl1~~riff.:I111tl)'~iu111'Vl~mlh~JJ1W 400-1,400 ~lJ~)' rl111i'UU~ DW!'¥1eJtl!'tI1ff \I#l1'Ullff 
" 'U'U OJ 

~~1'U~tl'tleJ.:IU1 DW~ ij ri'lJ1\?i1\1"l 111C1~1'U~ilfl!1I'U~),lU~lJ'tI'U1flUflU !'li'U ~),lU~lJ'tIel\lulilf,Hti tlClel\l 

el1!flelff1 ff1ff~ l1.:l'H1fltl1qJl.l'UlJ1 ~1I u~'U 

~ ~ , 

U1 nW!'Hri TU 11~elri'Vl1.:1~el'U!~'tIel\lfl1fl 1fl'un~'U11!U11\1'H1fl!~'b')'u1 UCl~ u q 

11)'~111Um 'lJ'Ui fffl1~lf'U~ ~ el ri ~ fltlU'b'lrJ rt.:I'Vl~m l1dJ a tl1:J W~tll 'U111fl'Vl),lrJrJ11~Clelfl tlflA,]'llJ 111~ij
OJ 

a tl1:Jw~!lI'U~),lu~ rJu!lIuu'U1uflu "l 111l1fl tlUfffl1~~'U~~!1I'U~ tlfl~'U 11'Ufl\lfffll~~'U~~!1I'Uru'U!'tI1!i rJ 

lJ~ Dwlf'U~~ ~lI'UCI tlfl~'UAl1ri 1~!ilfl111tltl1n1lJfllJ'tIel.:l~~tlel'Uri'lJl~iJJ\llff1:J11'U ~'U'Vl),lrJiJ el1W 1A'tI~111 
OJ 

l1'Ufl\lfffl1~lf'U~~AlI'Ufl ~'tI1 ~.:I,1I'Uri1'U11~ \ll1el\l!l1elfH'tI1~~'U11ff1 ~ ~'U),~111H1'VlrJtlU~~1 
OJ 

~, , 

3.1.3 ,i'1iU'lf'U11'U11~11111J~ nWlh1U~lJfl1fltlCl1\1 

clwluiu11u,t1111tl1),11flri'lfllJi'U11'U!'UU~ nw~ ),lU~ lJfl1fltlClHrlelU,]'l\1ri'lU1tl I~ el.:l 111 tl 
~ "~ ~ 

'If'Ulf'U\?i 1'1~ 111flfl11lJ\9i el!U el'l 1flrJl'l1 111ua 1U1 DW'll 11)'~ tlelrJ#I1rJliu~fl\9i 1'1~ fl'll1 [tleJ'I1i)'ru 1'Vl(J1 tl),lJ 

'VIi'~(J1tl),1i),ru, 2544] 

1) li'UlJ'Hl~fl~la 1eJ 19J'~ tl~el'Uri 1.:1 If'U~fl 1C}f~ ~ rJ'U~11ru rJU YiUU~ nw)' eJU"l11.:1111fl 

Ufl),ff1),),rl 11J~tlellJ~1rJ lfUl1~~ U1 nW!11111Cl1'1~lU~~1U~tll1el'lell!flmJjel.:l'Ufl),ff1)')'rl liu11'Uu~DW 
OJ 

~ , 

!'t1l111fl ~111lJ1'u !U!11~ei'lmelffCltlU1~), ll.:l'H1flrl1Ul1'1A~'b'), 'Ueltlmtl'llu.:liJli'U!~f~ li'U i1u~nWel1!flel 

1111111)'atl1:Jlf~ ll.:l111flfi1U~'IA~'b'), A'tlltllJ ei'lAneI!Jjel.:lfi1U~.:IA~'b'), ~m~u~ nWA111!~ tl"l ~llfflff!~l1el'll1.:l111fl 
d ~"" d ~ ~ '91 91 "" <::191 

'Ufl)'ff1),),fl uCI~'Ueltlmtl'U 'UrJ'I~U!1I'UU'U1!111ff'U~ U)' nWl1elUA !el.:lA1l1~), ~lJ1fl1'U~~1U~tleJ tlfl1rJ 

2) li'UlJ'H1rJfll11a 1el19J'~ tl~~'UU'U lilWflfl1fUelU!vJeli' ffri1'U!rfl,U AlIUM'U'Vl),lrJil!!fl'l ij 
q q " 

li'U~'Ufl1'U UCl~li'U'Vl),lrJ!!i1 'I1h!fl'lU'Vl)'tlffaU ~lJU1 nWellmel~lfla 11'1111fl'Ufl),ff1),),rl Am~U1 nW11\1111fl 

'lfrJ'Ul'Vl Ai'U li'U'Vl),lrJu~nWI111~lfla ell!fleJ~lfla !1I'U~'U li1-J~fl!~elfAlJrJUUtl1~ri!Mn1ullIuAl1-11flfl"l 'H~eJ 

\9imll'Uu'U1ff'U"l ~'Iu~.:I1~AlI'U 2 1J1nW fieJ 1J~nwf1'l'U~~1'U~tll1eJ\lutilh!1l'1~J~fJl 1~uri U'U1.ul'U1jl11Jl1u 

11'1111flell1fJ1iTU ~'I,bU''HtUllI'Uliu11lJ li'U~'UflllmCl~liln1'ntJ ri1u~mlul'H~'Ifiel UU1UflH1'1JJrl
• "OJ 
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3) 11 'UlJlt10fl1J 1CJf lCJf~ fl !'UlJ1110fln lCJf lCJf~ fl~el'U\9l\.u1J'Ul1'U~~flel'Ufl!'JllvJu'VI),fl'tY~lJf1lJ
Q Q ~ 

111.uJ'U ~'111 flll~l1lJUlJlJ ili~el!~ el'l$10iul1'Uu~'1'\Jel'lflrilJl1'Ulfl),l'lf 11U!ltri 1~11'l~1!'Uuu1'lh~lJ1tuiiff 
'" '" Q 

~ 9~ Q.d ~ Q.J '~A ~ Q.J 

llt'Uel-!\9l lJ), nru'\JellJl1)llJfl1flflCl1.:J~ 1'U~~1'Uelelfl UCl~'WlJelOU elOlJ1fllJ), nru'\JellJ~1'U~~1'U~fl 
'" 

4) 11UlJ'1110fl~!U! '1f~ fl ii'Uofl!'VIelf!~01 !U~),l'lJft lJfl1flflClH'WlJl1 flll~l1lJ1~O~~flel'UfI 
Q q q cu 

<I et ~ ,~ etA dI l ~ a ~ C\ A <I ~ , 

1el!'VIel),'U Ull'lHel.:J '\JellJ Cl'VIHli)'tu 111011H 1~lJl1l1flfln !1l1~'tYn11l!m~'\JellJ Clll1'lli)'ru th,. fl'tY ~1J!ll'UUel'l 
'" '" 

'V V 

5 l1lJ1~l1U 1~01Jri'wilJ1l1flft1'l~'U1J'Uf1.:Ji1ltlJ1~iiUlt'Uel.:J11'1ltlJ1~ii'UCl1Ufl)'~.uelltlJ1~iil.nh~f1!Wh
'" 

lflJ1~iiuolJ UCl~ltlJ1~i1'U1I.:J ~'I1Jlt'LbO~~flel'U~flfl1el!'VIel{ui~1I~l'llJ$1'UlJ'U,!~ 

~~ flel'UOflfl1el!'VIelf1.n1 inYOi'WCl'tY 1~q}'Ul:'h'U!l1uJ'WlJeld\9l1lJlJ~ nw~)' 1lJft 1JA.o1'W),~01
Q U CU Q 

1Jfl111Jlt'U1'\Jel.:Ji''U~~flel'U'lh~lJ1tu 650 A1J~), O.:J 1,830 !lJ~), ~'1'tY~'tY1J~1eld1'1~el!ilel.:Jel~!'UUel'l'\Jel.:JlJgelfl 

),elm~el'U~1l1J~1Cl'leld1'1~1 ~ 'illfl~fl'hlU1~'\Jel'l~~flel'U'tY1lJ1),l1U~'1elelfl i$A1J'U 2lt'Lboi''U\9l~flel'U ifi'un 

• l1tliO..r'U\9l~flel'U!ll'l'W),~Ol 'lh~flellJ~10 \9l~flel'U'l[~'tY~ll)'tJ),lflU el~ri1'l1:!~!1J'U 
i''UiiU!flCl'U11.:Ji1eltilJU11U~U~lUffU~.:Jel1tl !llelf!~01 ~~flelU'lf~'W),~UfI), !lIUiu'VI), 10'tYtflJi'U~'U 

U Q Q 

mU01 11'1i1UlJlJ '.HWff1J~'tY!1J~el!'ilel.:J1J'U~'U\9l~fleJU'l[~'tY~'Vl)'tJ),lfln \9l~fleJU'l[~Vl)~tJ)'~U~'1 el~1JU'l'~ 
~ ~ d ~ 1iJ~ ~ C\ ,~
!t1U'l)U~~fleJ'Ut1), 1mm~fl),1~lJ!fffH1JCl eJ fl)' 1n !1Jlt)' eJ'W\9ltJUeJ~~10 

• l1tl10~U~~flelU~'U!rrU01fl1 '1t'V1'W 'lh~flel1J$10 ~~fleJu~hHl1U01fl1.:J!'VI'W~eJ1.fft 1.:J 

!lI U~~ fleJUl1'J10~ 'tY~'tYlJi1!'U1J1 nrutJ1flulitl l!ltClCl.:Jff'Vl~m !m~~~fleJ'U~'UlltU 01fl), 'I!ll'W~el'U1J'U ~'1A1J'U 
'" Q 

\9l~fleJ'U~ 'UlltU 01~ 'tY~'tYlJi1 "Ull~m 'lf1.:J1J'j nru~~'Vi'fl'tY '1),~1111'1!'\J~1l'lltl~Cl'W1J1 HCl~1l'l111~'tY),~1J1
'" Q Q 

1Jlf'LbOiiU1JlfClCl'W1J1 ~.:JAf)~'illflfl1) ~H)~ eJ'U'\JeJ.:Jflri lJii'UtJu'tY)~1J1 !U'lf1.:J'tYl1'O!'WCl'tY l~Gb-U 'tY~l:YlJi1!1J'U 
'V 

'If'UltU11J)~1J1ru 1

Q ~ Q 'U Q 

5-20 !1J\9l'J 

5) 11'U e1flU ~'W1J'Vl1.:J~1'UYiff!;1l'l111~'UfI)''tY1)'JrfCl'llJ1'V11'11l'l111~~11Oli1UUCl~1l,.ri1 ff 

~~1'UeJeJfl'\JeJ.:J1l'lrrJ~'UfI'J'tY1'J'Jr1 ff1'U111uJeld!'UI !'U1!l1UeJ-!; lhf.:]iiUe1 flU Ul'l'JflCJfeJ'U'W1fliiuHfl'J!'Ui~elel')'~
tJ '" 

'JeJru~el'UfflJ~'tY ri l'U11 'Ue1flill1 All 'U'VDfl11 'U! AelU~ !CJf~ ii U!~!'1f~!m~ 'U!'J!eJ!Cl~ ~ tf) ~!lI 'WI t1JUVnr'lii 'Ui~N1'U 

11 'U!~eJeJ''J~! !Cl~ 'UHfl'J l'U'~eJeli'J~ !!Cl~! !'lJ~ iltCll1Cl1fll1'lJeJdU'U~'Uii 'UO fI!'WeJfru fJ'U! mrii uo fI~ A!n fl110 fI 
qJ Q II Q 

!'WeJfru (J'U 'UeJflmflJUtJ'I'W1Jl1'U~!n ~1llflm'J'J~!iJ~'\JeJ'Ifl !'\J1'1vJ enYi !'lfU 11 'Ul1vlW !m~iiufl'J1~fH'\J111vJ ~ 'Iii 
'" '" 
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1i'Jru1'Yltn1J'j nw~ 'J 11J~ lJ fllflfHll~ ~ 'J 11J~ lJfllfl flfll-:j! f1 fHJlflfll'J!fl~eJ'U1lf1tl0~H)m~eJ'U 

!lftY 1fi'uri 'JeJm~eJ'Uutitl-:j (~eJmrJ111!fleJ1J!~eJlJri1J'JeJm~eJ'U!lJrJ) 'JeJm~eJ'U~~'J~~tf (Jl111fl) ufl~'JeJm~eJ'U 

!ll~rfffllJeJ-:jrl ''U~flfl1 !l1!~rJff~eJ'U11f11rJil-:j~fl!l1eJf!~W1 ~ ~~eJ!~eJ-:j1l1flfll'J!lhWi1tleJ~rJ1111'1rJl'lH'~ Ufl~ 

flU!ft flUrJ ~!l'leJf!~rJ1 !U1J'j nWfllfl!lfli eJUfl~fllfl~~1'U~fl~eJ'U1J'UUfl~~llJfi'1rJfll'J!ftfl'JeJ m~eJ'U!'Utt'U1 
mileJ-!~ fll'Jff~'tYlJi1!f1f1~'U1J'U1JflU1J1J!U'U\9I~fleJ'U,j'l~U1.Jvrfl ~ 'Jl1J~~fleJUJ1~1 'Yll-:jJl 'Yl~!f1'tY11J Ufl 

'1.1 

ifflfJW~l'IHli'Jru 1'YlrJl'Vi'1111tleJ~ fllflflfll~ ri1'U!lftY\9IeJ'U flfll-:jtleJ~fllfl !flfl1l1 fl~~fleJ'U rllJ1 

~!f1~fleJ'U fl'J1f1~ ~fl fl'W'f1~lllni1JfllJriu i f1rJJl ri1'U1J'j nWtleJ1JtleJ-:jfllfla eJlJ'JeJ1J 111fi'1ml1 eJ fl!tllUfl~m"l 
'1.1 '1.1 

[fleJ~li'Jru11'1tn fl'JlJ'Yli'~rJ1fl'J1i'Jru, 2526] li'Jru 1'V1rJl"eJ~fllflflfll~11'J~fleJ1Jf11rJfl~ 1J'H'U~ 1~~ fl-:jll 
!lJ 

tt'tYfN iu 

~11~ 3.4 

1) l1U~~fleJ'Uufl~l1'Uu11'J (Sedimentary and metamorphic Rocks) 

• \9I~fleJU,l'lJlufI~neJ'Ufl'J1f1 (Qal: Alluvium, Eluvium and River Gravel) 

~~fleJ'Uii'lJ l!!f1~fleJ'U fl'J1f1iiAn fI!'Uf!fl'l1ml1J'Uil~~ flfl1eH'VIeJ{'Ul~ (Resent to 

Quaternary) ~-:j1JeJl~UeJrJfl112-3 al'Uuri 1~lJ1Ua1 ~~fleJ'Urll,j'1~ri1'U'lftY\l fl'W'f1~llll iflrJ,j'l\9lfl\9l~fleJ'U A~'U 
1J~ nw fl1'1~tl11~fI-:jlJl'Yl1~i; 1~uri !'U1J1 nWl1eJ~~ ll~lrrflYY~ eJ'Ul~l1eJ~~"eJ~1l~lf1f1i'rJ'Ul'Yl fI~lJ1 ff ~rflJ1 

't!~'J'JW1.f~ ~ l~l'IeJ~ Vr.1~'Ufl'lfl'1 eJ~ 1itn ff'J~lJ1 'Ufl'J'UlrJfl Ul] lJlil11u'U'Yl1J 1 'Ufl'JU~lJ flll.1Jll'UlJ1 'Jl'lHJ1 

!~6»'J1J1 ff)J'Yl'lfflfl'J ff~'YI'Jff~fl'JllJ fflJ'YI'JU'J1fll'J fl~ ~!1'I~lJYY1'Ufl'J !!f1~U'l~1l1'Um,j'Ui 

• fl~lJl1'Ufl'J~iJ (Krabi group) 

fl~1J'H'U'd!ftfli'U~fl!'YleJf!~rJ1 (Teriary) YY1eJ1h~lJ1W 70 aTtill111ua1fl~lJl1'U 
11'J~fleJ'U~1rJ lflJ1fll1'UUti!lJ1~Ufl~i (Tkr : Mee Moh and Li Fonnation) lflJ1f111'U~!f1f1mfl~~fleJ'U'l1Jl~ 
fieJ'U,j'l~U~~tleJ~eJ'4 fllfl~huYY'UrJ1 ~'Ul'I'JlrJ lllffI ufl~il fl 1'U~ vnJi'U'U'j nW~eJ'Uflfll~tleJ~\l~lf1flflll.1J1l'U1J1 

• fl~lJi1'U iflJ'l'lf (Khorat group) 

!lJ !lJ 

flrilJl1'UU!ftfl''UrJflrJUJ'fffffl (Jwassic) lf1eJ11'J~lJ1W 180 tll'UlJri1~lJ1Ua1 flcilJl1UU 
q q cu Q, 

UJ'~fleJ'U~1rJ lflJ1f111'UlJ~1'UUfl~~'J~llfU (Jpp-pw : Phu Phan and Phra Wihan Formation) afl1:JW~tlel~ 

'HlJ1f111'U~!~'U~1fl'Yl'JlrJ 11'U fl'J1f1 flfllJ~ 1J ff!'Vl111'UA'H~eJ~i1~'lflJ~ U'U!l11 !m~l1 'U'Yl'JlrJff Ufl~t1'U~1'I1 il~*A'Yl1 
'1.1 

l1'Uffll~fleJ flil ~fftl11 !!f1~l1'U~'Ufll'Uff!,j'lJii ffA~'UffJl~lfliHYt~'U ff,] l~lfll1'UUfl~~ 1J 1lJfll't1'Uel QlJlfl ~1J 

A1JU'U'j nWlfcieJ1Hft fl~ "U\l~Yl1f1f1~1J1 A!f1~\l~lf1f1Ufl'JUlrJfl 
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'jI 

lYlJ1fllf'l.UJtl'l~~~ (TR Jpk-np : Phu Kradung Fonnation) lYlJ1fli1'Uihflflel~1'Uqfl 
, "" Ii] "" 	 <:'J ~ I 9J ~I' 9J C1I

'l~lY11~qfl~U'lfffftlUCl~ !'YI'lUelfffftl (Jurassic and Triassic) lY'Jel1J'l~lJ1W 180-225 ClTU1JCl1~lJ1UCl1 Cltl1:lW~ 
'jI 'jI 'jI 	 • 

fijel~lYlJ1~lf'UU t~ 'U~1 fllf 'U~'U~ 1'U~hlWllCl t,j'lJ ffU Wl1Cll1urYI1UCl~iYUfl~Yi li !lJtll11'UeldlJ 1fl UCl~~'U9fCll'f 
'U 

• 	 tl~lJlf'U'll')ni~ (Ratchburi-group) 

fl~lJlf'U~tflfl1'Uqm~elfdJu'UUCl~fllfuerurvJelfff (Permian and Carboniferous) lYjel 
'jI 

~ I 9J ~I' 9J' "" ~ ~ I 9J "" ~ 
1J'l~lJ1W 270-350 Cl1'U1JCl1~lJl!W1 tl~lJlY'U'U1J'l~flelUfl1U lYlJ1fllY'U'l1'lflP (PCrb : Ratchaburi-Fonnation) 

a tl1:lW~fijel~lYlJ1fllf t!~ !~'Ulf'U'lI'U iY!'YI1~ el'Ul1'Uel ri nUlf 'U~ 'Ufll1~ If'U'Yl'llU If'U i flCl'U If t! fl'l1fl flCllJ UCl~ 
~ 'U 

If'Ul1vJVJ ~'lH~t!U1nw tli',.:j1'U11~lYrflflltylJ'U'lJ1lYjeHtl~~fl~ el'l~lY11~11~lYrflCl~'iJ1-ff'l~'lJ1 UCl~~'U!lI'U 

lYriellJt~fl "l1'U11~lYl'fl'l1'lf'lJ1 t~'lf'j1J1 UCl~11'j~lJ1um;rt!i 

• 	 fl~lJlf'U~~'Ul1ff1 (Tanaosi group) 

flrilJi1'U~!flfl1'UUflfl1fUeliitvJelrff~i1!tiU'U UCl~!9fillj U'U (Carboniferous Devonian 
Q Q 	 'U 

<:'J 	 9J~' 9J ,,,,,J' 9J "'" 
and Silurian) lY'lell1'j~lJ1W 350-440 al'UUa1~lJ1UCl1 fl~lJlY'U'U11'l~tlelUfl1U lYlJ1fllY'UUtl'lfl'l~lJl'U (CDkg: 

Kaeng Krachan Fonnation) afl1:lW~tlel~lf'UlYlJ1fl~!~'Ui'Ulf'UlY'Ultlel~lf'U!tlHrU1tllf'U!flCl'U If'U'YI'llUUtJ'I 

uCl~'U11'U~lJm'j11~'l~i1Ji'U!liHlj'Uell~ tlrilJ'Uel~i1'U~'U'fn'Ufft'Yll!m~lft!l1'llUff~el'U~li fl1elf~9i' fl1el1~i9f~ 
'U 	 Q 

~ cs ~ I dC1 <lJ 0' 
flltylJ'U1J'j tTI'lf'l'iJ'l UCl~1J'l~lJ1Ufl'ltl'U1i 

'l1lJ1fllf t! flltylJ'U1J1 (Kanchanaburi Fonnation) crfl1:lW~'Uel~lYlJ1fllf'U~!lJ'Ulf'U~'Ufll'U 
If'U'YI'llU UCl~lft!~'Ufll'U~iirdel~'U'lh~'YI'llU UCl~''U1Jl'll1'eJ~~Hl1'lfffiWH~'Ulf'UVla ial'f el11~Cl ial'f ua~ 

• 	 'J} 

11 'U 'lft.n'U'VilJ it!11 t!U'l 1fl tl eJ ~ 

2) If'UelflU (Igneous rock) If'UiflU~~u1'UfilflnCll~ffllJl'jfl1ilU'Ufl~llJqfl~~ui'fi' 

o'~ 	r.:l 

• 	 qflrlHl:i !'lfU'l (Tertiary) 

iieJlql1'l~lJ1W 70 crl'UiJri1~lJ1Ucl1 If'U~'VnJ''Ui1~~i'fi'uri i1'UU~9felCl~ UCl~lf'U~ 
'J} 

ihrtl1:lW~1flcl!~U~rl'U (Ths : Granite Diorite and Quartzdiorite) lft!!lYriTU~lJ1'U11~lY1fla~1J1 Ua~fl'l~l1fl 

fl'l~lJlu1'U11~lYl'~fll~lJt!1J1 1!'W'l'jW1J1 

If'UUfl'jii~ i~eJeJ !'l~ Uc\~fl1el{~9flfleJeJ !'l~ (Td : Granite Diorite and Quartzdionte) 

11 um ri l~ 'WU1'U11~'l11'~Cl'W1J'5 
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A AlIJ <llIJ '1 ~ <lei ~I ..I~~I
lfUUeJ'UfI !C)f~ A)' AeJ !"~'VIhJ'UC1111fleJ fl UC1~'YI

QJ 

Yfrt (Tp: Andisite} Rhyorite Porphyry 
iI 

and Tuft) If 'U!11 ri Tlh~u ''U11·nr)'flC1'vru 
Q 
1 

• ~flfl1!~!~mY (Cretaceous) 

iJeJl~lh~lJ1W 135 al'UiJri1.:tlJlmf1lf'U~'WU''U~flnifi'uri l1'UuflJil~ UC1~l1'U 
Ufl),1'UifleJeJ iJ~ (Kgr : Granite and Granodiorite) 11'U!11,hd'Wu!1I'Uu'U11l11~C1eJfI'VI1.:tilfl'~~1'U~m.JeJ.:tfllfl 
~.:t,1I'U!1J~~fI~eJtiUTI'11 fll'W'Wli 1 

• iI 

iJeJ1QIJ-j~lJ1W 225 aniil ri1.:tlJ1Ua111'Uli'W1J''U~flU ifi'uri l1'UUfl)'i1~ UC1~l1U 
iI 

UflJ1'UifleJeJ iJ~ (TRgr : Granite and Granodiorite) 11'UmriTu~U''Uu~nW'VI1.:tilfl'mileJ1JeJ.:j11.:J111f1 

• ~fI'W1 i'YIJUeJTI'fffl (Per-Triassic) 

iJeJ1Qlh~lJ1W 225-270 an{1Iri1.:tlJlua111'U~~u''U~fln 1fi'uri 11'UC1111fleJfl~1.:J~ 
(PTrP : Porphyry) 11'Umrilii~u''U!tI~~fI~eJJ~'1'h.:t11.:t111f1'''J~lfj -'UfI),'Ulllfl 

, <10. 

• ~flfl eJ'U!'WeJJ!lJ ll'U (Pre-Pennain) 

fleJ1Qlh~lJ1W 270-350 al'Uilri1.:JlJlucl'1lf'U~'WU''UQflni~uri l1'Ui'UffUC1~~)hY~ 
(PPgn : Gneiss and Schist) 'W1J''U1J~ nru!1J~~eJ)~'H ';h.:t11.:tl'rr~I'lfll'Ul'VI-~'Vfj)W1J1 UC1~1l.:J111f1!'W'lf)1J1-
~ I dd QI <I 
1J),~u11JflJtI'U1i 
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. 14(\ 

N• 

•,-.r· 
, 

I 

Qal 

Jpp-pw 

TR Jpk-np 

PCrb 

Td 

Tp 

Kgr 

TRgr 

PPgn 

Tbs 

Tkr 

CDkg 

PTrP 

o ~ 7J 
= ~~fltl'l.Hll~lH"~fltl~fl'j"Wl 

= l1lJ1~ihHJ'Wl~!I"~'W'j~lt'11'j 

= -HWUfl'jiJ~ i~tltl \h~U"~-H~fl1tl'j~ClfI~tltli'j~ 

= -HW!ltl~~lClf~"ltJ~tlfl 11wi'j1tli"~UCldh.!'vryJYl 

= -HWUfl'jiJ~u"~-H~Ufl'j1~i~tltl i'j~ 

= i1wumiJ~ll"~-H~Ufl'j1'Wi~tltli1~ 

= H'Wi'U~ll,,~i1w~ff~ 

.. 
= "'lJ1~i1'UmhlJl~U"~~ 

= l1lJ,)~-H'Uuri-3fl'j~'ill'W 

= i1W"lV~tlfl~N '1 

1j'l'l -3flnvfl'j~iuf.lrufll'W1~(J~1J!I"~ :pJ~ 3.4 t1fl'14ru~'Vll-31j'jtUl'VlUl'Utl-3fllflflm-3'lH)~ 
~.,,-.-- H~~t1rucvlrill1fu 'eJ~~'111 fl'j'j lJlClf'j llJ fl lh~!'Vlfl'i'VlV 

iJ 2552 (~lJ1 : i~l!U"-3'illfl fl1lJ'Vlf'WUlfl'j1j1tU, 2526) 
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• v 

11)111 rl'w~llH!a~1~il~'U fl1tii ~~'Uo1fi 'ill'JW 1'il1 flN-:J'V1~m'il1flei11i'V1u1j'U i'l1l1 HYlfI'tl,Y'U el 

, Q,I t:! Q.I c:1d Q/ QJ cI Q.J 9J Q Q £::!Q.I 0 Q,I 

\lel-:JfllfHnlJ1'JflUlJ-:Ja fl1:Jl.lJ~1l1-:J11'JllH"W~1'UlllJfl1llJfflJ'W'Ul1fllJ1~il~U fll!'U ~\lel,:j~'U [ma U1, 2531; flll'J 
• v 

l'J~lJ, 2544] C)f-:Jff1lJl'Jfl~lU'Ufll~url'-:J!\l11if1'fi~i1 

Ad , .::t~ ,Cl <lI~ d9J Cl Q Xd, J'
fffll'W'W'U1l)llJalJU(;l~lJlJl'V1~m'V11lJfl ~'(f -:J'illfl'J~f!lJ'U l'V1~tCH(;l fllHlU'il'Utl ,:j'l1'J~lJ1W 1t1J~'J 1J'H1W'W'U'V1ff1'U'U 

q 'IJ 

.::t ,,,,9 .::t d <lI Q 9 9J X Q d "".::t PI Q ~ 9
'il~lJ~~nel'U 'lilJ9$ -:JlJ\I'U W1W fllJ11llJtllJl'J fl11 Ali t'U elf! 'Uttl 'U'vnfl~ 'Um'U U1'l1lJll'J 1UUlJ,:j lJ mlJlllHfW el A'U 

~lJff,:j 1~ui1 i11m lJ1W\lel-:J!f1~el~'WlJelri'J~li':h,:jfelU(;l~ 1-2 'tIel,:jlf'U~ri1'U'lfuJJ1'V1~m'Vi1lJi1~'lJ 'J~lfl1~ 
cu cu u 

q~ lJ'J'l'lJri1'U1J~ nw~~1~ ~f!filJll~wiJ ~ll~YWfll'J~lJi1.:!'tIel.:!Jlll~WlJ1fl~'U 1~il~'Ufl1tii ~~'U~'WlJ''U 
lJ1nw~Jjfl1llJU~fl~1.:!ft'U l'il"H!fl~~'U~Jj fflJlJllU(;l~~fl1:JW~~l-:J«'U ~':!U~':! i~tlJ'U 3 fl~lJfleJ 

f 91 I)J 1 

• 1~tl~'Ufll!ii~~lJ'V1JjmlJlrufl1llJ'l$lJ''U~'U(;l·':! iJ fl11lJff1lJ1'Jtl''U fll'Ji' uti llil1'fl~il 
q cu 

(Low bearing capacity) ~fl1:Jru~~'U'il~eiel'UJjiulfl(;l'Uw~ (mud clay) ~h~U111'U!l1l11'i1flfJeJ~''Ufl11lJ~ fl 50 

t9$'U~!lJ~'J 'illfl~h~ 'UU'U 116m U1't1eJ':!~'U'il~U ':!el~!fflJelA~ eJ~'illfliJ ffl'J'l1'J~ fleJlJUfla!CHUlJfll{lJelA'U~eJ~''Ui'U 
~lJ!lJ'Um lJ1W~eJ'U,jHlJ1fl U(;l~Jj ffl'J'l1'j~flellJ'tIeJ.:!flllJ~tf'UeJ~'lJm lJ1W~1 'Vi 1'lf~lJitiJjri'fl~!lJlJ~'Ufl'J~ 

• 1~il~lJ fll!ii ~~'UJj ~fl1:JW~fltflU«lJ'W1fl~lf~ ~ ~lJJj ~fl1:Jru~~ eJ'U\911 Jjill lJlru 

ff1)11'J~fleJlJUrHH~UlJfll{lJeHlJ~~llf~eJ iljiiwu U~JjmlJ1W 111~ r11lJ~rl'l-H~'UeJ,:jrf11'j~fleJ1J~~!!~ f eJU(;l~ 

0.75 ~lJi11 ~'U~!f1~'illfl1~il~'Ufll!ii'U~'U'W1fl~'il~Jjfll1lJ!lJlJfl)~UN.:! (potential acidity) \1'-:) !rieJ~lJeJ~''U 
fffl1'WU11 .:!'il~iJ11fim Ul!lJ'Ufl'j~ll~ J-:)~!'W'i1~111il~ r11lJ~rl'lJ'il~!n~11fim UleJeJ fl~!~iU nJ~ fJ'U !11d~h-J 
ffl'j11'j~fleJlJ9f(;l !vJ~ua~!11~ UlJ!lJ'Uffl'j'l1'j~fleJlJ9f(;l!vJ~''U~ 'l'~ U~!rieJeJ~''Ufffll1~J1U~ ':!Uu~ ~lJ'il~n 

11fim Ul!lJlJ~h-:) !rieJ'Vi1fl1'i!'ill~al'j1'il~'U''Ufllflff'U1lJ'il~rl'-:)!f1~ i~~ 1fJ If!fJmnl 1~lJ~lJlJ1U\9l~'illq! fl'il~ i~ 
fl~'Um11'U'tIeJ-:) fll9$i~If!'j!'il'U9fa i~~ (~S) fl1'J!11~ fJ'UU11(;l.:!fffl1'Wfl11lJ~lJ~!nfl'illfl1~1l~'U r11!ii fl~lJ 
~I J' 9J o9J <lI <lI d Q 'Q d d <lI lI]9J'
lJ'J~!fl'V1'U 'il~\9I eJ~fl'j~1l1~lfJfl11lJ'j~lJ fl'i~l.:!!tl'U'W!ffiJ !'W'jl~llf!U'il~!tJ(;l U'Ud:JUfl'ifl'ilfl !fl.:! 1U 

• 1~1l~U r11tii fl~U~n fl11lJ~'U'U~U~ lW:l1ffeJ.:!'W1flU'J fl~ flo' 11lJl ''U'lf1.:!1l~Ucl 
'J~flUJ1'~~'U'il~a~~la~11)~lJlru 1 !lJ~)'illfl~b~'Uu'U 'Vi1'lf~'U'ri1'UlJ'Un leJfl1ff!!11.:! ~'U~-:Jfjfli1!W~fl.:! 

\911~ fl1lffeJ.:!'W1flU) mm ~J11l~W'il~ itil'i llJ~ eJfJl1'fl t'W'J1~eW"'UlJ~nw~ r1el'UeU1.:! ff.:! wi 1 ~U~!flfl'illfl 
u ~ 

1f1tl~'Uti1tU fl~U'W1fl~ 1)~i1fl1llJ!~lJ(,( -:J i1lli lJ1W ffl'J11'J~flellJri'llJ~rl''U~1 1JiU~t1Ju1fm'U ff!lllU'U!~ U1 
q ~ 

~fl1llJ~ flU'J~lJ1W 80 t9$'U~tlJfI'J'illfl~b~U lf~ el~fl11lJ~ fllJlflfl11~ fll) !f)fliu~'U1)~ff.:!!f1\9l!lf'U i~'lff!!'ilU 
'Ulf'Ul\9lfl~'U 
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d ~ ~ & "" ~ ~ , dd. <J}

2) 'YI)"lU'U ll'l~m!flrJ6ij'Utl'l mfl1l1fl\9l~flel'U'U l'Y1~UHm~\9I~flel'U'U 1fl)" elrJl'llHllQ'U elrJ (fonner 

tidal flat with recent marine and brackish water deposits) el~rl'f11l1flU1 nw~)"lU'lf1rJ~·n.hl'l~ml'b1Jil 'I ~'U111l'l1'1 

£:> 4 d ~ d d' QI ~ C> J' d ~ dd ~ 
'YIfn11'U el1J(1'fll'Vf~'Ul'l)"lu!)" rJ1J elrJ(1' 'Hnfl)"~f1U'U 1l'l~m111U flCl1'111)"~1J1l.U 2-3 !1J~)" u)"nW'U!flmUlfYfU'YI'YI'U1

'<I'" 

~ & , QI <J} 0 C> C> d QI '1' ~I c:11 <J} ~ "" ~I ""QI d 

1'l~m'tlUtl'l1J1flel'U l\91fl\9l'U fl1!'U f1fl'Ul'ltl fl'W fl'W11J11'lUtllJ(1'lU 11l.lJ!u'U~~flel'U1'l lU'U elfl'U!u'U fl'U!111Wl 
q '" .. 

11~el~ld l'U!11il rJl *!l11!,J1J~)"~flUfl111Jftm_h~1J1W 100-180 !9$U~ !1J\9I)"1l1fl~111Ul~lW'l111 !1J'U~'U~u 
mil rJl*!l'll11'U!~ rJl11fim rJl~U~'1UCl~'WU(1'u11)"~flel1J6ijel'l! !1J'Ifll'U (1'lluti'U!1Ju ti'elU!~ n~ el~"ui'U~'U1J'U 

'JJ • 3J 9J, iI 

1'UUHcWUl1't1el'lU1 nwih~u'lfU~1.JU'U1111U1*~1 ! m~'lf'Ut1flCl.:J 111'W1J~~ fl'tlel.:J! drhJcirlJ 

(gypSlliTI crystals) 11'U el ~1'Urdel~'U~ .:J!,J11td 1!flfl111fl11fim rJl)" ~1111'1(1'u11)"~flel1JC)$Cl!'vJ\9Iti1JU~Hl!9f rJ1J 

fl1{UelA'U\9I ~ .:Jlhr.:J ff1)"11)"~flelUcirCl!'vJ\9IUCl~(1'l)"11)"~flelUUflmC)f rJ1Jfl1{Uel !U\9Ii111~Cl~ f11rJ1J 1rlll'Jll'l~m 11~ el 
'J/ • 'J/' 9J , 

111fl~ el rJlhffl'W1m1\91~flel'UlJ111Ufl1J1'Uu~ nl.UU 'Uelfl1l1 flU1 nWl1 flri 1l1J1UU'I'WU1\91Q ~'U fllru fl~'Ul1ii 
~ IC>= ~I '1 ~ d QI ~'I ""i <J} C> ~I d 0 ~I <I~ 1QI

U!l fl Hn!U'Ufl'Jflel~ 'UWU1'lfl fl111flU'Ulu 1 Afl.:JflH!'tI1lJ1 fl'U11~!u'Ufl)"flUfl~lJ 1i1~ fl11J~flU!uUel'lfl u)"~flelU 

elu1'Um 1J1l.U(y .:Jufl~li maelel rJ1'U~ 'U!1J'Um lJ1llJ~el'U,J1.:J(1''1~lrJ cu :u qJ qJ 

~ ~ J ~ ~ , ddQ 

3) 'YI)"lU'U11'1~!mflrJ'tIUfl.:Jmfl111fl\9l~flelU'U1fnelrJ1'l1Jel1Qll1fl (fonner tidal flat with older 

brackish water deposits) (1'fl1'W~'U~l'lH1iHlhYW~1'Ur:Y1'Ui1'WU!1Juu~nwfl11'1't1l1'1J.:JU\9l\9lel'U!11Uel'tlel'l 
~1 ClQl QJ QI ~ ~c:1 

fl'J .:J!l'l'W1l111'Ufl)"'tI1.J 11ll'Ufl.:J11.:J11lflelrJ1irJ1 (1' .:Jmfl)"~fl U1.J 11'l~m111U mn.:J11'J~lJll.U 2-3 !ll\9l)" (1'fl1'W'WUl'l 
q q '" 

)" 1U~ rJU r:Yl'U111t)jl'lflUfl1)"111'U1 ~'U~'Wu1J11fim rJ1~!iJu fl)"flllfl~ rJfl11 ~'U fl)"f111fl ~'U!ill rJll'i1 el~U fl)"fl 

Iilll~tlU fll111!1J'UfUflllfl'tlel.:J~ 'U!flfl~'U!~ el'lmn1\911)~'U Ii1!11 fl1J (1'n11)"~flelU 1'W lh~!iJUel.:Jf1th~neJuelQ 
l'U'lhlJlwtl '1!rleJ~'UU,r.:J ff1)"11)"~nelu!'W ''J~11~\l flelelfl~ !fli'111!lJ'Uffnlh~nelU1l1 i)' !9$~'Vi'11,r~'U1J ff 

!11a el.:Jvh.:J,j 11 fflnh~ nClU111 i)" !9$~~ 1J rl'fll:JllJ~flftllJ~'1 Ii11J~t1'U1JlllU rl'U!lJu ti'el'U11Cll1J~ l'U~'U~u 

\9Iel'Uci 1'1 rl'nl:JtlJ~i1 !l1~el.:J~'Ud\9Iel'UU'U11~!lJ'U~'U!11i1lJ1ff ~1 \9Iel'U ci 1.:J1J *!1'l1~el'Uii ~~nh~1'U~u~'U ci 1'1 

\9IeJ'UU'U r:Y1U11 fl11)"~*maeJ.:J'Vh'l,J1l1'U~'U~'Uri1.:Jt1f1Cl'l111 ~'U~'UelU~ fl111fl~1~'U11)"~lJ1l.U 1 !ll\9l)" Cl.:J 111 
q '" 

!1Jui'Ui flfl'U11~ el~u~'Umij lJl*!1'lltJ'U11,!~Uflft1lJiflfl'Un'Ul'l~m l1fim rJl't1el'l~ud~l'Ufl)"flllfl rj,11fim lJ1 

Q ~ ~ r.1, Q~ ~ ~ I ~ :K d, ~ 
fl'U\9I1 (pH < 4.0) UCl~Ul.:J'W'U'Vlfl111!l fl)' lJ1fl'Uel11111~\9I1fll1 3.0 Uelfl1l1fl'U l'U'W'Ul'l11l.:JU11.:Jel11111~'WtlfHl fl'tlel.:J 

w 

U~U11cirlJl'Uiu~'Uci l.:J\9Iel'UU'U~ fl~llJ 

4) U~nllJ~)"luJl'ril1J (flood plain) el~rl'fl111flU~nllJ~)"luJnl~mil'l~'U111 !1J1.JU~nW 
(Yel.:J ~ '1't1 el.:J!!li'] 1 ff1lJff1r1 t1!~! 11Cl~'1'U fl1fl fl f11.:J 1'U'lfl.:Jll ~~uJ1111fl!!1l~'U 111~ 111 Cl U1'Vi llJJ'U~ (1'el.:J~.:J 

~ ~ , 'iI ' <j) 

Uli111 1\91tl~'UIi l!i1~~'Udh-l\9l~ flelU111~fll1ulit1lYrf1'W1lJll11Jtlll 91.:Jfllll1UtllJ11~!flfl<\jUl'l ntJ i'lU(1'fl'l1'U 
q q 

)"11 ~ 3.5 (1'fl1'W~u~ifllJil111li(1'el.:Jrl'nl:JW~~el f1U~'U~1JJ11i)")"lJ'lf1~ (natural levees) ~.:J1\91tl~Url1!Ufl~U 
~ q 

9 ,J'~I 9 '1<J})ic> d ~I C> d ~." <J}QlC> 

!'U(1'l'UU!uU\9I~flell! Al11J 11 !'Uelfll!Cl~!ellJflu1'UflflH fl'Ullfll1lJ~ flllffll\!'Jl.U U'I 'W1PJl'Ulfl1)"'tIel.:J11'U l\91fl~U 

0''1 'li(ylJu)"w~ 11'nrl1l!!tJ'Ui'U'tIel.:J\9I~fleJU~fl fl,jlYrfl~11J1111Jtlll !nuiu~ !W~fl1)"HU .:J~Ull~!n'Ui'U'tIel.:J 
'" '" 
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~~flel'U~ihn.nfl~l.:J"l fl'U ff1'U~fl1J1ntlrH~.:J!1JuU~.:Ji'trJl1l1m!lilh ~.:J1l:dhrfllJW~~lfl':hrlU~u11n.h 
A QJ 'JJ 0 "" "" ~I Jf ct 1 'JJ Jf A ~I A ct Jf d' ~1 ~ 0 

1i'J'JlJ'lfl~ 1~tJ~Ufll!'UflflUU~!uU~~flellHUel(l~!el tlfl 11 !'Uelfl'U!uU'VOflflUn1'Utl1 'VfU'YI(l1UU 'If n.Jfl1'J111Ul 

5) ~~vrfl~ :lJ1jll1~el il1~rl'lJl (river teffilce) el~t1flmfl'U~ ntu~'Jl'Ulh'Vi1lJ~UilhJfl~ua1 
~ ~ ~ 1J) ~ 4' 1J)'JJ'JJ ~ 

l'Utlt111111(llfl't.hlJlfluli1111l~ !lil'i1lJU~ nwu U~ellllll~lJUTvl1lJ !fl'U H l'U1J~ntu (llU~~'Vi'fl~ lJl11'J~i'U\9l1 

(low teffilce) ~.:Jfi!1Jufl1'Jl'i1lJlu'j~tI~iu 1~tWi'uti1!ii'U~'Ul'U'U1 nwrl!1Ju~~ flelU~ fI flJl'Vi'fl'WllJll11JfllJ 

ct 1'JJ Jf "" ~ ''''' ~ "" 
q 

ct "" ~ 
'" 

, QJ'QJ QJ QJ1Uelfl ~ !m~ 11!'U elflU~.:JU~fl'Ul'l'jltlll'UfI.:Jfl'U!l1'U tl1fl11lJU~fl~ l.:J1Jel.:J(l fllJW~flU1J'Ueltl fl1J'J~fl 'U1Jel.:J~~'W fl 
'" 

rl'1,11JU"l i$uri ~~'Vi'fl~lJ,11'J~i1J~1 ~~'Vi'fl~Ju1'J~i'Um;n.:J (middle terrace) !m~~~vrfl~lJ111'J~i'Ut1'~ 
(high terrace) ellQ1.Iel~~~flelU~\1 fl'Vi'fl'WllJll1'UtllJ !tJul1111ltI~ rllrltyelril~l1~~~iJ ~m~elrl"fllJW~1Jel~~U tJfl~ 
ua1~'U~'W1J1JU~~'Vi'flcllJ,1 l~ (l~ fl111l~lj(lfll'Wfl1'JJ~'Ultlll1i~ fl11~1t1. '" 

6) 'UjnW!~~!1.Il (foothill slope) U(l~(llU~~'Vi'frt1!f)flmflfll'Jtlflfl~el'U (erosion terrace) 

i ~uri 'U~ nw~ (l~t1fl1l1fl(l1'U~~'Vi'flcl lJ't.h~'U1tJ (lfll'W~'U~ 11'fllJfl11lJ(llfl!l1(l ~!lI'Uu'U'U(l flfl~'U (lel'U(ll~
'U q qj qJ 

(undulating) if~t1 f)fl~'U t'leJu'l7'U (rolling) 1~tJ ~'U fhru ~~'Uri1'UIl1q! !1JU'Vnf)~if)fl1l1fl fll'J (l(lltl\9l1'Jel~lfU~ 

elritl1J~ (residuwn) l1~el!fl~el'U~lJl(l~(llJ 1fltlU'j~~~~fl1.leJ~1(lf) (colluviwn) 'lfiJfl1.lel~~'U1l~i1fll1lJ~lJvr'Uti 
'" '" 

http:UjnW!~~!1.Il
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~l1~lml1el U"~HYU!n~~ 100 el~fl'134 ~11~1\9l~1UeleJfl [fl'jllU~U~'\'l111'j ,2542] 1~U1Jel1W1!~\9l~~\9imr~111~ 

\9iH~ ~el 'flfl'ml1eJ~~~eJtllJ~~111~Cl'VflJ1 UCl~1l~111~ei1.;j'\'lel~ Yifl'\9l~1UeleJfl~~~el tllJll.;j111~iY'j~lJ1 Yifl"~ 

~~\9ieJll~111~1111111iTU 1i~111f1UUl'llJ1 !m~1i~111flufl'j11~11 Yifl'\9l~1U\9lfl~~~elll~111f1'1'W'j'jWli1 U~~!'\J\9l 

fll'jl1flfl'jel~elelmllu 16 el1!fleJ I~Uri il!flel'W'j~Ufl'jfl'1 eJ~1iU1 ell!fleJlIi l!~el ell!fleJ'Ufl'jlfCl1~ ell!fleJlJH Il1'j 

el1!fleJlJHlJl" el1!fleJlJ1~11~~U el 1!flellJ1~11~lfU ell!flel~nlli el l!flelfll~ ell!flel"1~U111Cl1~ ellmell~tYeJU 

3.2.l ~fl1:JW~fJii 11'j~!1'lfl' 

~flfJW~fliil1'j~!l1fl'1l~111~'W'j~Ufl'jfl'1 eJU1iUl1J ~fl'l:JW~fliil1'j~!'Vlfl'!lJ'U~'j llJt'lllJTYl 1lJil~ 
u q u q 

'1~'lf'1 !~eJ~Ulf1yf'U~~el~1i~'Hlf1eJ~~~fl11'j~iuJl1'1~m111Ufl"1~11'j~1I1W 3.50 !lJ\9l'j 1~UU~lh 4 iY1Ufl~flril1 
'1~uri U~Jl!1)l'W'j~Ul u~Jl"'W111 u~J1ihri'fl !m~ U~JltYelU 1~m!~Jl!1l'1'W'j~Ulll1ClN1Ul'lH~lUl1fl' 

\9l~1U\9lflHCl~llfl'1~ u~JTtl 1-ftfl 111"r-i'lU'Yl Hllfl'\9l~l'UeleJ fl UCl~U~J lCl'WlJ1 oj1J~ UU!lJUflClel~!li eJ~) '1'HCl 
iI 9J 9J , 

Nl'Ul11~~lUllfYml1 eJ mJuTtYllHYlUi1 '111 "11 llJ'j 'j 1JlJtl'U1ellJftellJ'jeJlJ.wulhJeJ~i1111 el~'W'j~ufl'jfl'1 el~1iUl 

~1ljjeJ~U ~iJ ~fl,£jW~~lIU!fll~ !'j1u~!lf uiJTu!~ elUl1~ fl~ U~'jlUlfU1UtiU\9l11l ffeJ~~\:)~-:jU~JlUff~~il-:jli1~l\9l 

1Jel-:j~flU~f-Ifl'VfU] eJ~tllJfflUll1111Ul1U1U1~u 
'U U <:l CU 

1) u~Jl!lll'W'j~Ul !lIuwJJ1~iJfl111lrllflty~ 't!~~el-:j1l~111f1'W'j~Ufl'jfl'1 eJ~1it'Jl'U~lU flll 

1fl'l:J\9l'j fl'j'jlJU"~flllflll'UlfllJlm~'\Juri -:j H~J1!1l1'W'J~U1i~'jJi':H!\9iU~J1U lU !m~utiJ11l~ '1lfmJ1lJ'j'j1JlJtlU 

~111flJl1'W 1l-:j111f1UflH"1'J'Jrl !Hl1111"Cl-:jlll'\'l1~'¢i'N1U1i-:jlf1~f,P1U1ili11i-:jlfl~iY .n11111l-:)lfl~~1-:)'\'lel-:) 
9J Q.I QI ct Q ClI .c.1, .d., 0 0 ct 

!'\J 1!1J\9l1J-:j111~'W'J~Ufl'Jfl''J el~1iU1l11~l1 fI'\9l~1U\9lmu U~!l1U eJ ~ 1UeJ 1!fleJ1Jl~1J1" eJ l!flel'W'J~Ufl'jfl''j el~ lW1 

el1!fleJlJ1,nJ~~u !m~ell!flellJHIl1'j Uft1!,j1ti~~111~l1lJlI1ili1 1l~111~UUl1lJ1 fll~!l1'WlIlf1Ufl'j UCl~ 

ffl~l1'jl1'J1flll 

3) u~Jlmfnl~ !lIUU~hl1~UUf1ulm!~Jl!1l1'W'j~U1~~GJflU ~ellrfleJ!i1eJ~ff~lflJ1 '1l1Clf,hU 

1l~111~"l'flJ1 !,jl!1J\9l~-:jlfl~'W'J~Ufl'Jfl'1 el~ lWl~ ell!fleJiJ1UH'W'J f1 ell!fleJ1J11ll1'lf ell!flellJl-:)U~;1U !m~ 

el1!flel'W'J~UfI'jfY1 elU1ifJl Uft1111Cll11lJ'J'j 1JlJtllJulJJlihfff1~l1U11~\9lel~11'U!'\J\9l ellmel'W'j~'UfI'jfl'1 elU1ifJl 
• • q 
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4) Uthj1U~U UUflll1m!lhi1!1i'TW)~U1~~1J11~ehmmli~~'lfm.n'VI 11nl~TUll~lf'ffl 'lfU'l.J1'V1 

ll~lrffliY~Mu11l,n·rrfl~1~l'l~~ !,j'1!1J~,r~111fl~)~Ufl)ff1 ~U1iU1~e11m~fffl1li e11Ul~nYU1 u"'11tJu))llU
• q 

fiUflCl~~U1~1I1Cl ~,:ulh.H!liJl!1i'1~)~U1!~11~,j1UffQfl uti'1111C1111U'nllu fiuuti,1 1!1i'1~)~U1~ flflf~l1ii~~ 
~lUCl)l'lffl)l11 eh!fl~UH1l'l) 

uliJnf~ 4 ,nU1fl111C1JJ1U))llUr1U!1Juuti,11!1i'1~)~rnutf1111Cl~lU,r~111fll1'VJ111iTn ,r~111fl 
UU'VI1J1 fl~ ~!'VI~11111Ufl) UCl~111C1il~~~111'V1u~ 11~111flff1Jl'l)lh1fll) Uflflmfl~ ti~iJflCl~~!~ flfm~,ru~(J 
!~~111(J~~ ~1tJIO~U~1U~ nwlfu~1J~~11~111fl !'lfl-J flClf)~I1i'll~ fl! Wfl1UI1J\9le11!flfl!ff'Ul flClf)~1J1~flil u(Jfl111mfl 

uliJmf)(J1'U11J\9lell!fl~fffl'hi flClf).:i~)~rn'l1''U~~ U(Jfl111mfluli,1111i'm)~rn~ell!fl~Ul~1l'l) UCl~flil~~)~~vrwnr 

1l-J!1J~e11mf)'Vh!~ ~ e11m~f11~ !1J U;'U !rt ~il~flt)Jl11C11fl~~iJJnl111 1tJ1u'V! fl~l-J~ 11 1l~ 'l1'U,r~'H1fl 
~)~'Ufl'Jff1 f)Q1iUl ~'fffl1~~jJ~lfllfl'!'lfl-J!~ (J1tiU,r~'H1fl~U~ 1'Uu~ nWfl1flflcn.:i1J~~tJ'J~A'VIfl'1'V1(J ~~ i'UCl1111'J't!11 

\9l~1Uf)f)mij U~!'H{j f) 1l-J'HU111l-J11 Im~i'UCl1111'J'l'11\9l~lU\9lmij u~1~mfl~111l'lU1fl~'J~'Vh1,rlj ~U\9lfl~ fl~ ~fi'U 

!1JU!1C1ll-Il'U u1 nrumft 1~!1Jl-J~ 'J11J~11,1Wb11il~!1Jlrtf1l-J1'Hqj ~~!flflmfl~l-J~~flf)U~'U 'H~ f)~l-Jmu (J1lluliJ1 

rl'fl~l11n1Utl11l1J U!1illll1ll 

1Jf) ~ ItJ ~ ~ fl1 Cl fl 1'U\9lfll-J tJ ill (J11'H1 Q fllj 1 G}f 19f~ fl (Mesozoic) ~ f) rd fl~ r1U\9lfll-J~l-J1J ~ ~11 'H 1 Q fl ~ 1l-J 1G}f~ fl 

(Cenozoic) 1~lflfltl1)l'l~fl~1flCl1m1Jl-JU~~,111Jl-Jlfl1'Hq! uHri1l-J1Jfl~!U~flfllilflll11fl~1~JTV1~m ~fl1111~iJ 

fll'JiUtl111Jfl~~~flfll-JUil~fll'.i !U~ (Jl-JutJCl~1Jf)~'.i~iuJTV1~m'Vi11Muj nru i~flft 111~flil1m1Jl-J~l-JU~l-J~U 
~ ~1 ~H1iU1 nru~ '.i lU f11fl fl ill~1J fl ~U '.i ~ l'Vlff1'Vl(J\9i fl 111 fl ~ 1tJ lluil ~ ~ 11 1l'l UlJ fll'U~ ~ 'J 1Ufllfl flCl H1Jf)~ 
Ih~!l'lff'l'l (J~ltJU~) 1U\9l~fl~l-JJ1vrfl~111 l'ff~ff11~ 1'Hru~ ff fl1Jfl~tJ'J~!l1fftJ'J~flf)U~1UU1 nru~ 'J 11Jft 111J el~ 

OJ • <I 

ri 1U~~!~'b') ~ mY1l-J'Hii ~~f)U1 nru~l-Jflell-J'ff111!'H~ (JlJ1J~~uliJ11U'1~)~U1 ~ ~lflflll1fl1flCll-J\9l~flf)l-JiUtl11 

lllflUliJ1!1i'1~'J~Ul uli1.iluti flClfl~ utiJni1~l-JUCl~utiJ1U1~tJ~fl~ 1~wl f11flflilH~f)l-Jci 1.:ielri1l-JU~ nUl 
'U 

w . w w 

~~! !\9l1l~'HlflUfl'J'ff1'J'.irlCl.:i11111U llfl~111l'l(J ri1'U fll'JiU\l111Jf)~\9l~flfll-J~l11fffl~'VhflN~1J~~rl' 11.1 1'ff1ml1~~ tTU 

!111i~u\9i Ufl fl1el!'VI~fuij 1111ll-Jil~1l-J111l1llTl-J 
<I <I 

11~'Hlfl~'J~1-lfl'Jff1 f)Q 1iU1ffflmlfl-J~ ril'U1'Hql!1J u~ 'J1U~11Jwi 11Jt1~tJ'.i~flf)U 111~';m \9l~ flf)'U 

J 1~1 rl'fllJru~1i'jiU 1l'lU1ri1l-J1'Hru~f)UflCl1~1J~~~~nuft 11,11'Vi 1lJi1~lflflmtl\9l~tlf)url'1,1l!W~flf)l-Jfl'J1fl ~~\l fl 
U <I 'U 

rl'fl~1111iU\l11«U1flm111l1m!~l-J~1i'.iiUl'VlUl'.i1Ull~'H1fl'W'.i~Ufl'.iff1f)U1iUl1J1\9l'J1ri1U I:50,()(X) f1~Ufffl~1'U'JtI 
<I 'U 

~ 3.6 [fl'J11'Vli'~Ulfl'J1i'Jru, 2547] Ml-JlfU1\9l11~l-Jn1!i1 fl~Urill-J1'Ht1!d]'UMl-J\9l~ flf)l-JUCl~l1 l-Jutl'J (Sedimentary 

and metamorphic Rocks) ~U~'J11J~11,hu1'HqjtJ'J~flf)U~1U\9l~fl~uri'lJ1!m~fl~Ufl'J1fl (Qal : AlluvimT1, 
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Eluvium and River GraveI)~~fWllHilJllm~ne),Ufl),1fllilnfl1'UQrnlll~11''Uil-:JQflfl1eH'YIel1ln1 (Resent to 

Quaternary) ~-:JlJellQumJfl112-3 ti'l'UTIri1-:JlJ1Uti'1 ~~flel'UrllJl~ri1'U1'HtY\lfl~fl'rfllJl1f1rJJl ~fl~~flel'UAn'U 
111 nw fl1H'tJ11-:JCl-:JlJll'l1-:J 1~ lfi'uri 1'U111 nw,rel-:J~,r'l'H1f1'H~ el111-:J,rel-:J~'tJel'l,r'l'H1f1i'rJ'Ull'l Cl'rf1J1 ff'l111,11 

'1'rf)'HU1J1 Bl-:Jl'lel-:J 'W),~'Ufl),ff1 elQIWl ffJ'~1J1 'Ufl),1.JlrJfl11l'llJ1iTU u'Ul'l'41 'Ufl)'11~lJ flltlJll'U1J1 J'1'b'1J1 

A'rf'b'),111 fflJl'lHnflJ' fflJl'l)'ff-:JflJ'llJ fflJl'l)'11),lfll), flJ' '1!'Y1'rflJ'Hl'UflJ' UCl~lh~1l111mti'UTI 
Q 4 Q Q q 

C!..... QI 910"'-"'

3.2.3 1iJ'W ffW~1'UUCl~1~1l~'UfllA'UflfI'U 

1l1mlm:JW~'tJel'ln ii11),~A'YIflUCl~IIffi.J~ 1iJ'iUl'Y1rJl1i-:J'H1f1'rfJ'~'Ufl),fl1 elrJ1irJl ~~flel'U~U ff1'U1'HW 
... q" . ~ ~ ~ ~ 

11lu~'UA'HU rJ1 A~f11l1flfll),<l'r11tllJ'tJel-:J~~flelUli Wfl'rfllJlfl1JUll111A1i'1'rf'J~rJl ullUlillfffl Ull111Cl'W1J1 U~'UTUelrJ 

~~flel'U~U!'HU rJ1ri1'Ulf~ -:J~Af1f11l1fl~l'li'rfCl'tJel-:J'YI~m Inflfll'J";11tllJ'tJel-:J ~~flel'UJlfl~ el(J~ -:J 1,r~'U~lJ11fim rJl 
1~'Ufl'Jfllfj ellJ~f1mn'WA~'Ufl'JfI 'W111~'U111 nw fl11'l1'Uli'U~ 1'UellU1el'rf'J~'Ufl'Jfl1 el~1Wl ellU1elAff'Ul ell!flel 

Nf11li elllflel111-:J~lrJ ell!f)el111-:J11~~'U elllflel~";rJ ell!flel1-:JUelrJ ell!flel111-:J 1l'l'JUCl~ell!f)elCllfl11'1'HCl1-:J IlJU~'U 

fffll'W~U~ ri1'U1'HW!~'U~ 'Jl11ri lJlJJ11'1 1lJ,r-:JrJl1'U1U~-:J1'l1'¥l1'U111Cl f1,j'T~'UJlln'Uri1U1'HW 111 nWffU~U 
(J q QJ U 

~'1UliJl!1fl'W'J~tnUCl~ullJlillfffl1~1l~'Uf11ii1f1~'UlJ 2 ftfllJW~~el 

1) 1\9l11~'U t111'U f1~ !flflmf1~~flellrJ lf1:i elrJ";11elg11'U~~f1elUJl'YI~m 'rf11el~11~ nwJ-:J'ffel-:J~ 
1fl'W'J~tn1f1(J11'j nW~1'U~~1'U~f1'tJel-:JullJlUCl~1J'j nW~lU~~1'Ueleln~el~~f1i111Hlhjl!1fl'W'J~rJl ftf1lJW~~'U~ 

IlJ U~'UI'HU rJ1\9lClelfli'U~'U ~'U11UlJ ~ rVl1!,j'lJ ~'Uri l-:J!~ 'U~ !l'll~ el'U 11fim (Jl~l.Hll'Uf1'Jfli1-:JI1J'U~ l-:J!W~ 

'Ul-:J11'j nWellllW11~a f1011cilJ ff1U111 nwfi'lu~~1'Uelelf1~ a f1 111'1f1Cl1l1f1uliJ11~1'rf'J~rJ1 tff1lJw~~'U~vnJl1J'U 

~UA'HU rJ1~ClelflJ'U~U ~U1J'UlJ ~1l'lll,j'lJ 116m rJl~U!1J'Ufl'JfI ~'Uri 1-:J!~'U~!'YI1~el'U 116m (Jl~UI1J'Uf1Cll-:Ji1-:J 
!1l'U~1'l!!Cl~I.ytlJ~U\9l1lJfl11lJamm~11'j nw~ft f1fl11 150 !9i'U~!lJ~J'ellll'W11ffl'Jm1'J19i~Garosite) 

2) 1\9l11~'Urll!i1 f1~!~f1m~~flel'UJ lf1:i elrJ ftfllJW~~U~'W1J!~'U~U!'HU (J1\9lClelflJ'U~U ~'U11'U 
lJ ~fi llJ ~'U'YI1 (J1\9l11 u-:J116m rJl~'U!1J'Uf1),f11iflUCl~'rf11~f111'J~ff!'Hilel~'tJeJ~ffl'Jm1)'19i~!flfl1l1f1f1),~111'Uf11),I~lJ 

eJeJfl~!1lU (oxidation) 'tJeJ-:Jffl'J11'J~fleJ11rlllJ~t1'U1'U211'tJeJ-:Jld 1'Wlwl (pyrite) '¥l11,rlflf1fl'JflrlllJ~t1'Ulm~ffl'Jm1)19i~ 

rl'l~UlJ ~ f111'J~ffUfI-:JlJlm Ifffl-:J11~U~ l'Uf1'J ~111'U fll'Jl.ytlJeJeJ f1G)1 !1l'UlJl!n 'UnCll'UTU 'W11~ft f1 011cilJ1'U~uri l-:J~~ 
. ~ ~ 

A~ fl1l1f1fll)l'f111ijm (Jl'tJeJ~'ffn11'J~f1eJ11tim'VJ~tl11~ 'U ~ft f1011tilJU'W11lJ1 f111'j nw~l'U\9l~1'U~f1'tJeJ'IHll111 

!1fm),~rJ1~U11'j nw~ellll'W11fl'J111'tJ11'~11Vlri111 

rll'Hi'1111'j nw1f1rJ'J eJ11'tJeJ'I~'U~J~'HlJfI~ 111ileJ~ ~lJ eJ lW 1!'tJ\9lfl1H'tJ11~1iflel~1'U'U'j nw~ 
i1 (Jf1ill1JU~'UfleJ'UffllJA'H~ (JlJ~I~U~~l (deltaic flat) J'I'HlJfI ~~f1eJU~'U~1111TJlJeJd1'U11'j nw~ri1U'l1ru 

U " 

~ C:i QI Q.I t ~ , 

\9l~f1eJ'UUl'YI~m (marine deposit l1'JeJ marine clay) 11~\9l1'ffCl'UeJQ'b''UCll~ 
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l1';ilfl~elgh,lU~'U~fJihh~!'V1ff lJl~'jlri1'U 1:50,000 Eijel.:lfl'jlJU~'U~11111'j clWl1J'ljfl L7018 'j~lH 5037 n 

(elltflelolfl110lJUtl1) elU!'U'vhlfl UTM 652000E-655000E Uo~vhifl UIM 1565000N-1568000N [fl'jlJU~'U~
q 'II 

'Vl11l'J, 2542] ri1'U..q'U~al'j111U'Hri.:l~Ul~tl~1Ji.:lelU!'Uu~'U~'j~11.:l!~rnfl'U!'Uu1nTlnnj 2 uo~lnJ5 ~lUo 
q 'II 'II 'II 

fn~t'.I1li'Uih) e) l!flelolflli11Hn.:l ll.:l'Hlfl'W'j~'Ufl'jff1 el~lW1U'Hri .:I~U!'H'U t'.I11111~ li'U! m~U'Hri .:I~Urll'jel.:l!'U 

elU1fl~ ~.:IelUU1nru1~liH 1flO1llflU'Hri.:l,r~tlfl'j'jll~il~nrucvf!fl1 el.:lJ'U~'U!~1'lflJ'lfUlJ1fl,rfl 1 flt'.lelU'YI1.:lfi1'\.,1
'II q 'II 

Ylff'~Eijel.:lU'Hri.:l,r~tlfl'j'jlJ~U!~l !1I'U'j~t'.I~111.:llh.:ll1'j~lJ1ru 100-500 !lJ~'j Eijel.:lU'Hci.:l~'Ul1l1~li'tH!o~U'Hri.:l~'U 

al'Jel.:llil.:l1.h~lJ1ru 5 fllo!lJ~'j 

113.7 [flel.:l1i'lru fl'llJ'Vli'f'H'Jlfl'j1i'jW, 2528] 'WU11U'Hri.:l~'U1J1nrue)1!flelo1flli11101.:1 ll.:l'Hlfl'W'j~ufl'jff1el~1if.ll 

~.:IelU 1JU~~flel'UJ 1'Wlt'.lflfl1el!'Vlelfl!1~ ~ .:I!~'UUel' .:Iff~(1'lJi1~~ flel'UEijel.:lUlJ'J l!1l'l'W'j~t'.Il ~~flel'UJ 1'W1 
'II q 

~ flfl1eJ!l1el{'U1111'l~flel1Jfi1t'.1 fl'llfl 'Vl'jlt'.ll1 :nm!~.:1 lflouUo~~ 'Umil t'.I1 ~~flelUJ1'W1!f1 fl'illflJ llffl'Wl!el1fl'j1fl 

if'U ~'U 1'1'j10 111ff~fflJ~1 ru 1J1nru!fl1J1nru'H~.:IelU1.:11~fielmllu'j~'U1J lJ~'Vl~'WoEijel.:l f111lJ01fl'l7uuo~J1 

'JJ V. 9J ' 9J , 

u1 nWU!fl fl111fl!!~ti T~'Ufh!'Ull~'l11'H01fl ~~flelUl1lJ A'U elo~!~ t'.IflQ fl'ifl'W1lJ1ff~(1'lJi1elt'.l' 1.:1~eln1el.:l!m~ 
~ ~ ~ 

t'.Il1U1'U 1fiun ~~fle1U~umi1 £n !lIUiU'H'UllJff!11111j el~''l11~lo !'U e1n~!~t'.IfllJfl11lJ mil t'.I1lJlfl ri1U!'HqJ'WU 

!!~ !fllel~ 1'U~ l1'fllJ'Vl'Jlt'.l!!tJ.:I!lIui'U1J1.:l~ !!1'1'jfl(1'~1J 

i.:ltT'U vfU~al'J111U.:l1fii'U~~ flelU1llflfll'j~lf.:lEijel.:ll1'Ul101fJ'lfWfl U~lJuj el.:lrl11'j~flel1J'H~fl 
~e1 !d fl1el'j~qf Un~uj !'Wn~ff1.h1 !~e1.:1111fl..q'U~al'J111el~fiel'U.u1.:111 l.:1111fll1U~Urll!iJ fl 'j~1J1J'VlHJ1U.:l 
!lIul1l1llo'tYlflty1u fll'J fll!'U fliu~'U1u..q'U~al'J 111 ~U~U!l1U fJ111~!flfl1u'li1.:1~JllJ'W~.:I.:I1lJ~1 (fl elU.u1.:1 

ii.:l) lYfll1~nU~ !f11elil1'U~!1I'Uel.:lfll1'j~ flel1J'Hclm~el.:l111flfll'J~Eijel.:lU~ !'VJn~(1'1111 ffllJl'jtluti .:Ii'U~u mil t'.I1 

elelmllu 2 i''U ~eliU~UmUt'.ll~!flfl111fl'Vl1.:ll.hl1l1l1liU~.:Ielri~'Ufl11 uo~iu~'UmilfJ1~~fl~~fm'U1'U'Vl~m 
q 'II 

http:l!1l'l'W'j~t'.Il
http:ll.:l'Hlfl'W'j~ufl'jff1el~1if.ll
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__) 5 .10 

fi1il!111'l1 

i fl'J -lfl1'jfJfl'j~i1JfJru.tlll'l1'~~~'UI!(l~ pJ~ 3.7 mn.J~li'jtU1'Y1t11'U~l1rullV1ri~~w 

.L~--..":. ~~~ulwcn~lVlf1Je:.l~TI'lVlfl'j'jlJlC}5'Jlnfl BlinD mVlU1V1 (l1-l ,r-lVl1'~l'l'j~'Ufl'Jft'1 D~litl1 . 

( -ffn!flli'Jru fl'jlJ'YIf'WfJ1fl'Jli'Jru, 2528)U2552 
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'lI 

3.3.2 1flj 'I'ff~l'll'll'l1ijW 1l'l Ol,m 'I'l7'U~'U 

1flj 'I'ff~l'l!Hl~tln 'ff~'ffJJi';J'tm'l~'Umu tl1l'l1'l1i'JW 1'Vltllll1tlUN'Uf) iJ f)1~ 'ff1JJiJ~! HYfHrl' l~lJ 
'1.1 

~ Q Ado 'Q Q ,~ ,~o 0 n.tQ Q.I,:!f 

\lel'l')fUfl'U~~tlel'Ufl'U~'U'Vl'ffn111Ulnl'lfl'UlJj nw lfJJ'YI 2 UCl~lfJJ'Vl 5 ~llJCl~j~tIllJ'UClel f) 1!f1elCl1fllJ 1lfCl 1'1 
'1.1 '1.1 

1l'llf1fl~j~'U1'1jfl1eltl1it11 ~'IU'fffl'li'Ujll~ 3.8lf'U~'ff1j111lJ1 nwU1~fl1!'ihm1jm1~'ff1j111i'llfJJfl47 lfCllJ!1ll~ 
q '1.1 q 

,J c:S~1 ""~ ~ ~I II]'~ q 9J ' 9J ~ 
fljellJflqJJ~'Ul'llJj~JJ1W 0.60 ~n1'ltl !Cl!JJ~j'WjellJj~lIlW 375 !j !fltl !')f'ff11'U!1ll~UlJlJlfl!'Ufl1t1lJel ~llJ 

U'U1'ff1j111 5 U'U1 \9l1lJU'U1!lfi1el-i~ 1fltlU~Cl~i1elriHll~rfHtlUllj~lJ1W 50-100 tlJ\9lj i'UtlW~~U~Cl~U'U1 

rl1j111rf Hn'U1l'J~lJ1W 50-1 00 tlJ~j lf~ el~lm~ tllJ'fff)l~lf'U~ 1~l'f1fln'lJfl!ll1~a1j111lJ1 nw~!1J'U~ ~'U ri1'U 

lJflflCllJ !eltl'ff1j tlj1lJff'Vli~~'U 1l11111T'U~'UlJ1nwUi'lft~'U!mci 'I~ 'Urlm1lJ')flJ'b"U~'U!N1el1!tlelCl1fllI1'HCl1'1
q q q 

o ,~ A d Q.I ,d., Q 0 ~ ci 9.J 
NCl1lltlfln'ff 1j111~lJ11 ')fU\9l~tlel'Ufl'Um'U tl1tlj~1lltl~ 1el~'YI1UJ nw 'ffn1mHl~'W'Ul'l jel1Jtl1.:t 

~ 'IlJ tlm:lw~!lI'U~ j 1lJ~ lJJ1'lT.:t ~'UmUtl1iJ tlU tlj~llltli1lJ1 nw tliH«m:Jw~tln'ff~1YlJi1\1el'l~~ tlel'U 

UlJlJ'YI1'lJ 11 rr'l\9l1fl llltlcltllJw~tln'ff~1YlJ\9l1t1el'l~'U\9l~tlel'Ui'U~u~ rlU111 1'11fl 1fi'11\9l~ tlel'Ui'Ulfu~!ilfl 
llltltln'ff~'fflJi1i'U1Yf)1~U1fl"ellJU'UlJ'YIHJ11ri'l\9l1fl~iJfl111JCl1fl'l7'U !m~~«'I'I1'Uf'1el'U~1'l~1 i'U~'Umiltl1 
~\9l fl~~ tlel'U i'U'YI~Hl~ f) ~j~~'U~ tlCl'l 111 \9lfl\9l~ tlel'Ui'U 1Yf)1~U1fl"ellJ U'UlJ~'Uflel'U 1l1JJ m ~ tllJ1l1 fH!lh.1, 

, 91 W 'gJ 

i'U'lf1'111t11l'l~!Cl'Vi1lJD 'IlJ1 nrui'lflci11 'l7'U~~tlel'U~'Uri1'UilftY'U1 !1Wll!1l1~'ffn1\li'l 4 'U1 nruiJ cltl1:lW~ 

fla1tl1'1 ~.:l tl'U!~ el.:lll1 fllf'U~ ri el tlU~ Cl~~'U~ el~i tla'!~ tI.:l n'UlJ 1tlll'J~ tlel'Ufi'1t1~'UiUlJ'U~,:ull 'U~U~ 'U!lfU tl1 

1l'U~'U~1'U~iJ9$ltl~'U'YI1 tl1~1l1l~11'Ui'UmlJ1WlJ1tl iJfl11lJlf'U1llj~lJ1W 0.05-030 !lJ\9lj 1Hi1lJfli1J~'U 

~U!lfUtl1ff!'YI1fl1D'I~1 iJ fl11lJ!lfU fJ1lJ 1fl !1J'U i'U~ 'U~ i'lf!~ 'U1~1l ~ lJi'U tlUN~ \9l~'l-UN1tlel'l')flJ')f'U~ elri 
q • '1.1 

9 9J<=:I <=:1 ~I Q.I , ~ "" <=:1 <=:1 <=:1,J <=:1 ~ <=:1 

!tlCl!1'1 fJ.:l lJ1'111lJlf'U1lJj~lJ1W 030-130 !lJ\9l'j11.:l~1elfJlJU')f'Ufl'Umu tl11Ytl'llUtllJ!tI tl1 AU elCl~!el tlflll.:lCl~!el tlfl 
'1.1 
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3.4 ~fl'lHlt~crY1''lhn'icl~~'lJ ~~''''rJA~l~'Ylel~ 

1i.:Jlfl~~ 1.:J11e1.:J !~'U1i.:Jlfl~~ J'.:Je1rhru~ 'n'lJri lJfl1fl nCl1.:J~e1.:Jlh~!11fl'111t'J Ih~lJ1W!lf'U1.:J~ 14 e1.:Jff1 25 
~ q q 

ihJ~l 15 vHhJ~lllfl1e1 UCl~!lf'UU1.:J~ 100 e1.:Jfl'1 10 ihJ~l 10 VJ~tJ~l t).:J 100 e1.:Jfl'1 30 ~tJ~l 10 VJ~tJ~l 

~~1'Ue1e)fl (fljlJUN'U~l1lfll, 2512) e1~li1.:J1llflfll.:J!'Yl'WlJlf1'Uflj itJl1HYl fl'llfl1 e1 ~llJ!lf'U111.:JlfCl1.:JU~'U~'U 
. ~ 

lflJ1mCl~ 32 (tl'U'Uff1me1!~;m) ,r~e1~'ui'fl'iJ 200 nlCl!lJ~j 1llflfll.:JAl1'W<1111l~iJ fl1j~t'Jlt'Jfl1j1i~i.:J~~ffllffljjlJ 

UCl~!llfri.:J'l[lJ'lfU 1i.:Jlfl~~Hl1e1.:Ju,j.:J!~~fllltJflflje1.:Je1e1fl!lIu 7 ell!fle1 ~e1 ~l!f1e1lije1.:J~Hl1e1.:J ~l!fle11!fru'l7t'J 

'lf1ty E11!fle1Uff1.:Jlf1 ~l!f1e1ff1lJIn E11!f1e1ihIlJfl e11!fle11'Wil1e1.:J UCl~~l!fle1i'lfIt'J ,r.:Jlf1~~Hl1e1\JiJe11tul!~~~~ 

tl'lJ1i\Jlf1fl'flcl'!~t'J\Jfi\J~e1itJ~ 
~ ~~ 'Qlo' Q.J 0 do ,9,) QI Q)Acfc::1~ Q.I 

l1f1AlfU e1~~~e1 fl'lJe11!f1e1fl1t'J'lJ1\Jj~1l'U e11!fle1'WjlfUlP el1!fle1111'lf1.:J 1l\Jlf1~'ff.:Jlf IJl l1fl'~~TUe1e1fl 

~ ~\9i e1 tl'lJ ell !fIe1 'lJ 1\J11~"y'U ~ l!fle1lJlfll1'lf ~ l!f1e1U1'UU'Wj fl 1i.:Jlf1~'W l~Ufllfl'1 e1~ 1it'J1 UCl~~1!f1 mjj e1\J 

Cl'W1J1 Ylfl'~~~~elft'lJ~l!flelrffl1li ~l!flel'lJ1\J'lJ1Cl 1i\Jlfl~'Wl~Ufllfl'1 el~1jt'J1llfl'~~1'U~fl~ ~~ e1tl'lJ~l!flel 

!i1el.:JtJ~ljW1J1 ~ltfleJff1tJj~1i'W ~ltfleJff1lJ'l[fl ~l!f1e1!~lJ'lJ1\J'U1.:J'lJ1'lf 1i.:Jlfl~tJ'WllW1J1 

'lfCltJl~'Vl1'W!1I'Wl~'lJ'lJil eJ\J ft'UtInl1lJ'Utl~ ~lH!Cl~ff1lJlltl ff \JJ1!,r1lf'U~ 'tHf'lJn'Uu'lJ'lJil d)'Wilil1'Utl~ucl'.:J 
u:u'11~ ff1f1ty 2 ff1t'Ji~uri u:u,]l!ll'l'Wj~lIlUCl~U:U,]TWeJrJ 1lfCl~1'W1l1fl'Vl1.:J~e1'UllfU eJlJ 1ti\J~e1'U'~tJl~'lf1'lf'U 
i~eJ 1ffm!lfri.:JJ1d!,~eJ fln!'Vn~tJCl fl eJtJlf1flUCl~'lJ~ lf1flj1lJD\JflnfllJ'U1fllJ'Vl1\JJ1'lJ~ nw {;yeJ\J~ lJrl\J'UeJ-l 

~ q 

H:uJl!il'U~~eJ'U tJl~'lfl'lfU'~!lI'W~ e1rie11fffJJ'.:JU1'U!~ eJ'UUCl~l'l11~ {;Y1'W~{;ylJ 'lJ1 nW\9lel'W flCl1\J'UeJ\J1i\Jlfl~ 
'II 

fi eJ'WlJl111\J '~iJ tlfllJtu~!lI'U~ll1J~ lJJ1lJ1fl ]Jflll~!fl ~~l1flnrJtIn; 1lJ!f)eJ'lJJnf'U~ l'llfl11lJ!ff rJlf1t'JUri 

~.:JrieJ'ff11\JUCl~NClNa~111.:Jfl1j!fl1:J\9lj'utl~JmCllfl~iJJ1lJ1mn'U 1tJ ff1'U'lJ1 nW~El'UflCll.:J'UEl.:J1f.:Jlf1~ri El'U111 

'Vll.:J\9l~1U\9lfl!U t'J.:JllfU €In tlfl1:JW~ll'lJi1 t'J1J! !\9iriEl'U,j1.:J!1l'U~ ~eJ'U!:uiJiJtylf1!~ El.:J,]1111lJ 

{;yfl1'WfliJ11l~!l'lffUel.:J'lJ1 !1w1i.:Jlfl~~ 1\Jl'le1\J!1I'Uri1'Ulf~ .:J~El\J~ll'lJri.lJfl1flflCl1\J1J tlm:Jw~!1J'U 
~ 

~'U~j1'lJ~lJ!n~mflflnl'i'lJtllJ~El\J\9l~fleJ'U~1\J G"j !frulf'UUCl~~'U'Y1l1uVf\]flvr~'W1lJll'i'lJtllJft'Wl~mil,]Twe1rJ'lftY 
d !VC!!V d~"; ,,,,,"; ;f "" 

lJ1!1J'U!1ClmCl1t'JCl1'WtJ1J1UCl11lUflCl1mll'U'WUl1l1'lJCllJ 'lJl nWl1l1'lJfl1flflCl1\J'U {;y1lJUtlUrJflfllJtJj~ll1ffeleJfl\9l1lJ. ~ 

clfl1:JW~lflH{;Yfl-ri1G"j 1tJi~ 4 clfl1:Jtu~~el ~El'lJ1 !1W~ ll'lJ~ lJfll \J!11'W<1 (Bangkok Plain) lf~ el~'W~El'U{;y1lJ!lf~ t'JlJ 

tJ1flU:u,11!,)mj~t'Jl'lJ1 nW'UEl'lJ~ j1'lJrilJ. 'lJ1 nw~ {;Y \JUCl~Il1Elm~l{;y \J~1'UYlfl'~~1'U\9lfl'Ue1.:Jfl1fl!!Cl~'lJ1 nw~ ll'lJ 
~ ~ 

, 'd' , 

'lflfJ~l:''YI~!Cl\9l~1U\9lfl [fljlJvrWJ'U1ll~lJ, 2528; W{;y11~ UCl~1~'b1~, 2530] l~tJ'lJ~ nrull 'n'lJfl1flflCll.:J~El'Uri1\J. . 

(Lower Central Plain) ri 1lJ 'lftY ll~e1~'u,flJ~~ 111 'U~ n'lJ~lJfll\J!l1'Wlf~ El~ 'U~El'U{;yllJrK~ rJlJtJ1 mgjJ1!1l'ml~m ~ \J 

'IJ1nw1i\Jlf1~~1.:J11e1\J1i~!1J'Uri1'Ulf~.:J'UeJ.:J'lJ~nwrl 
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'U~nW~'U~HllHl1lJm~UlJUlhh!<ij'1'W'J~tl1~ff1lJl'JtlUU'HrfllJW~if'U~'VI1-:Jflihh~!'VlffeJeJfl1~... 

3 'U~ nW~eJ 'U~ nW~'UfleJlJff1lJm~ UlJthflU:uJ1!nl (old delta ) 'U~ nW~'UfleJ'Uff1lJ!'H~ tllJ lhflU:Ulh1'H:U 

(new delta) ~.:Jlh~fleJ'U~';lrJ~'UfleJ'Uff1lJm~ ulJlhm!lhh~!lI'U~~l (delta flat) ~'UfleJ'Uff1lJ!'H~UlJlhflutiJ1 

~!lI'U~\T.:J (delta high) u"~'U~nW~~fleJ'U~1.IcWfl!~.:Jc1f'eJ'U (fan complex) [ff'Jffllt 2520; irrurJ, 2543] 

3.4.2 li'JW111rJllf111.1 

mflU~'U~ li'JW 111t1l1.l'J~!l1ff111tllJ1~'Jlri1'U 1:50,000 lflUfl'JlJ'VIi''VW1fl'Jli'JW llfl 1,r'U~nw~ 

'ti1fl1'JfffllJ111.:Jl1ifl~ l.:J'VIeJ.:JlJ uliJ1~ rl1rlty 111" N1'U 111 fl111.:J~eJ'Um{1 eJlJ1ti.:J~eJ'U1~~eJA!tiJl!l1TV'I'J ~tn!m ~ 

u:u;hueJfj i.:J'HlJfl!flfl111'U~ nW~~fleJ'Ulh'VnlJ eJ1UUflfl1eJ!'VleJf'Ui~~.:Jl1l1l111''U 1.I'J~fleJ'U 11J~1U fl'J1fll'l'J1U 
q • • 

11'J1t1Ut\.:J !m~~'Umu U1 i~tl\91',.~ti1!-U fl~ t~ri1'U111tY!n fl111fl~~fleJ'Uri'1J1~ vffl~llJ1l'l'UfllJ!~ 'Un"1'U1'U 1'U 

'U~ nw~ 'Jl'UJWI 1lJD.:JEijeJ.:J~~fleJ'Uri'1J1!n 1'U~ ntu~d1u'U~ nw1.I1muI'U 1!n1 fffl1~~'U~iJ fl11lJ"lfl!'Vl!g mYeJu 

, '9J <:! J.d, '9Jo 9J 9Jo • ."gcl J.d 
ff1'UlJ 1 flfleJ'UEij 1~ 'J l'U!'J U'U~ 'U'Vl ff1'U 1'H1lI 1'lf111'U 1 1.1" fltJ 11 ~'U1Jlfl'Vl1.:J~eJU1~ eJ l!fleJ ill llJfl9f~!1l'U~ 'U'VI 

u 'U 

'Jl'U~lJ 

ll~l1ifl~ H'VIeJ~fffl1~ifu~ ri1'U111tY !1I'U~ 'J1'U~lJJn;1lJD~1.I'J~fleJ'U i1.l~1t1~~fleJ'UJ1'W1 

~fllJru~ll'Jru 111tnri1'U1'Ht1i~eJ'Ufl"1~tJeJ~~ 'J11J~lJJ1l11lJD':Hnflmfl~~fleJ'Uri'lJ1!m~tieJufl'J1fl~~u flcWfl'W1 
~ . . 

iUfllJfl'U 1flfJU1 tl1flU~'Ul1li'JWll1t'.1l'J1U1f,:j'Hifleil,:j'VIeJ,:j lJ1~'Jlri1'U l:50,000 i,:jUfffl,:j1'U~1.Ii13.9 [fl'JlJ 

l1i'VWlfl'Jll'Jru, 2547] lh~lf'Ui~tl~'Url1!-Ufl~uri1lJ'l1tY!tJ'UM'U~~fleJ'U!m~M'Uu1J'J (Sedimentary and 

~ ~ " t 'j) 0 ~ 9J 
metamorphic Rocks) 'W'U'VI'J1'U~lJ'i.Y1'U111tylh~fleJ'Ufl1t1~~fleJ'U" l'U 1!m~fleJ'Ufl'j1fl (Qal : Alluviwn, Eluvium 

~ ~ . 
and River Gravel) ~~fleJ'U(hu1!m~tieJ'Ufl'J1fl'W!nfl1'U~fll1'll~11''U~~~flfl1eJAl1eJf'Ui~ (Resent to Quaternary) ~~ 

1J eJ l~ueJUfl':h 2-3 cr1'UTI ri 1,:jlJ1Ucr1 ~~fleJ'UihJTnri1'U1'HtYU flcWfl~llJ11flUlh~fl~~ neJ'U !1I'U'U~ nw 

fl11~tJ11.:Jel~]J1111~ 1~ '~un 1'U'U~ nwl1'eJ,:j~ 1f~'Hifll1j eJ'U1,n1eJ,:j~tJeJ~1l~'H1'fl')$fj'U1'V1 el~'41 ff ,nf1i~ 

'1'W'J'JW'41 ~ l~l1eJ,:j ~'J~'Ufl'Jff1eJ~litll ff'j~'41 'Ufl'J'U1Ufl1.l1'JlJli1'W 'U'U'VI1J1 'Ufl'J1.IlllJ fl1ty'll'U1J1 'J1'lflJ1 

!~'lf'J'U1 fflJ'YI'Jfflfl'J 
q 

fflJ'VI'jff~fl'J1lJ fflJll'J1.I'J1fl1'J 
q 

fl'J 
Q 
,:j!'Vl~lJ111'Ufl'J Uel~1.I'J~111'U~,j'Uli

Q q 

~ 9J • ~ 

'lflU111fl ~'U'lHrfllJW~fl1'Jlf1JfllJtleJ~el1'U~~cWnri'lu1 (terrace deposits) Uel~.w'U11'\.hr11lJD~ ri"fllJW~llH 

li'JW111 fjlfl1eJAl1eJ f 'Ui~i 1'1.ItleJ~~~fleJ'Ufjflfl1eJ!'VleJfu 11 11~1l~l1ifl~ l.:Jl1eJ~!lJ U~~fleJ'U~ ff~fflJi1eJri~llJuei ~ 
q 'U 

.d , .~ I~ .... J.dIt]9J ,.\' 9J \'9J ~ 9J~ct .... 
'VI 'J11J" lJUlJ'U 1 UlJ'U 1ff1fllll''U~'U11 !fl Ufl UlJ'U 1!1l1~'J~fj1!m~UlJ'U l'U eJfj !tI'U~'U 'iHlJfl11lJtr1flru~ eJel 

QI

fllJW~ 
q U U . ~ ~ 

li'JW 1'V11J1tJeJ.:J~~fleJ'U~flfl1eJ!'VleJf'U111J~ nw ll~l1ifl~ H'VIeJ,:utJ'UeJri1.:J~~ Ul1l11ff1Ul1cf flmcl 114'11'fl il1el'lllfl 

II fI' mu eJtillfl'1~r-i1'UU~.:J~ 'J1'U~lJU:uJl\9h~~ !flmtJ'U~'J11JJl1'blJD~tJ'U1fl1'HtYffeJ.:J&,:ju:uJ1 'U~ nW~111~ 
ri1tl1eJeJ fl i1.l1l~ih~i'U~ ~ \I fl11!~'U~'J1'UJ'U1f'U i~tJf)~~~'iflrillh ~~fleJlUfflJlt'U fl'J1fl Uft~~~ fleJ'U 

J 1~l'J1.IcWfl ~,:j~~fleJ'Umri liifl fl111U'UfleJeJmtJUl1lJ1fll1:U fl.:J~ 
~ u 'U 
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1) \9l~fH)U~11U,jn'i1lJif-:J !flfll1lfluti1,haurt~1utl~Jnnnfl \91~fleJlHl~!~ UfI~~Q flli'f1 

~UlJlff~fflJ\9I':}UUa~eJrll~~ eJ!~ eJ~UCl~U11U1U Aflflflll !11~ uuu11Cl~,reJUlJlfl '1 ~uri\9l~ fleJu~hm'ruU1 !lIui'u 
~ ~ ~ 

l1Ul iHhVlll1~eJff'l1l\9llCl !ueJUU'WmUU1lJlfl ri1'Wll1qj!1J'Wu~!flieJ~'1u~1Tfllj'V111UUtl~!1J'Ui'UU1~'l U'VIlfl 

ffclU U~nwlmfrlllIl~!flUiJ'VI1~J1\9l1f1 '111i1-:J11~ljiu'VI11Ul1mu11ufl11f1Cl~!~ UfI~ff~fflJi1eJ~1u1eJ-:JJllftl 

Q.I Q.I Q.I 1 9J ~ ct 9'~ 11]~ I d
U'YIlflffClU lJ fl~UCl fl1:lW~ flHff'J H'lfU\9l~fleJUHU'U!'J U-:JtlUlfll1lfl ~l1ty'll'U rulYl'll'WlflW fl 

2) \9l~fleJUrl't-l~'Wli11lJ 'lfl~ Iflfll1lfl!!liJla'Wa~ l'Utl~ J ll1Cllfl!'lf'W ti'U fl1~ UffJl!rleJ~'W 

rl1,jl~UlJ1UUa-:J 11~iJfl1llJU1~ClflCl~lJ1fl ih,,r\9l~fleJ'W~l1mUfl11\9lflff~fflJ\9I1~~lJa~uliJ1J~ffeJ~,jl~ !flfl 
!1JUfl'U~'UUflU'l 'lI'U lU '111 tiueilJ1 !W~iJ fl1llJ1;l ~ fl 'jl~ :nuJ1'V1'1lJif~!~ flUeJU \91~fleJU!1j 'U'VI 11UUi1 ~ 

J 1\911Cl iJ '1lJfll11lW1fl fll'Jflfl'll'Ulfl~ eJ111iJ i'U'VI'J lUCl~!~ UfllJ1flU'VI'J flffclU 1Tfl~Uclfl1:JW~ i fl'J ~fffl':)i'U 

\91~ flel'U~ljclfl1:JW~!1J'Ui'U1J1~'lI'.n'UrlU \91~fleJ'Ul1lbun'1lil1'U1lJ1fl,:rfl fl11lJlY'U111'J~lJ1W 1-3 

3) \9l~fleJ'Ulh~l !flfll1lflJ1li'fl~1!eJ1fl'J1f111U ~u 'YI'J1U '1tlff~fflJ\9I1 w u~nW'f11J~nru 
11~ ~eJrl1':) ilifieJm~ 'U1~'UU ii 8'V1n~Cl'lleJ~fl1llJCl1fli'uUCl~lh~h~'U1J~tl'U1f1~ ~~ if1\91~fleJUl1 n1U'lfii fI 

11~11'Uti'U hJU~nW~MHel'1J1eJeJfl i111flaru'Uff':) \91~fleJ'Utl'J~fH1U~1Uil-l'VI11Utl'U~'U!l1U U1ffclUtiuiu 
~ 

4) \91~ fleJUJ 1~l'J 11li'fl !fl fl111 fl'VI1nl1~ 111 n 111 fll1 U!'lIl'lf'U n.:)ri~ 'J1U !rleJ fl11lJ!~ TUeJ ~ 
'" q '" 

fl'J~UffJ10flCl':)11'Uitiff1lJl'J1l111\91~fleJ'UU1.:)ri1U~eJ il1'1f1 \9l~ fleJU~':) mi ll~~\9lflff~fflJU~nwlmfrlUrU'U!'lI1 

l'Uclfl1:JW~~ fl1~1llUeJeJ fl i1J'JeJu'lf1~!1J'U~ 'iJ'W'fI \91~ fleJ'U'iJ'J~fleJUf1lui'U'VI'J 1Uff~Uflui'U flJ 1f1Uo~~tUl1i1 U1 
~ ~ ~ 

iJ fl1H.ffl'll'U1f1111U fl 0 1,:) iJ ff'l11\911ClUCl~'l11\911Cl'iJU!'VI1lTfl!!fffl-:)rl"fl1:JW~ ifl'J ~fffHi''U\91~fleJ'UU1JU~ U-:J'lIU1fl 

d ~ 11]' , A'II)' Q.I 11 ci 11]' 9J 
1llfl!Clfltll-l A11111ty \91~fleJ'Ul1U1U'U !lJl1'U1lJ1fl'Ufl 'iJ1~lJ1W 5-20 !lJ\91'J UCl~fl'JeJUfl~lJ~l-I'VI !lJfl11-:)'lI11-:) 

Q.lO~ C) '~QJ ~ ~ ~ (lI' 

5) \91~ fleJU\91~~ flCl 1U1 !flfl111flUlJ'U 1flfllG)$1~1'I1-:)U'U1f1':)lJ1fltlU IU eJ-:)1) 1flfll'J Ufl\911'l1eJ~UeJ ~ 

l'11 1M\9l~ fleJUliUtl 1~111~ eJ\9l~ fleJ'UJ 1~ 1'J 'iJli'~H ffl1eJUll flUfl~U ih ~iu ff -:) fl l' 1~ 'J 1uJni1lJD-:) lJ1fl 
'" '" '" 

rl"fl1:JW~ fliJ'iJ'J~I'YIff!!UuJu11'u ifl !m~iJ'J~f1U~U\91fl\9i1-:) flU 1)'Uff1lJl'JllU'jj':)UeJUeJeJ fl!1J'U\9l~vrnrlTtll'J~f1'U 
'" 

~.:) ~~'W'flrl1J l'J~f1'UflCl1-:) UCI~\91~vrflrl1,j1)~f1ti~ 1 ~':)lJQ.Ifl'iJ'J1fltl~llJtleJ1JUe) -:)ff~fflJi1 ~'Uij~UfI~ iY!'Yl1eJ 

Im~~J1\9l 1Clei eJ'U 'iJ'J~ fleJlIf11Uil-l fl'J1f1r1 eJ'U,r1~11'U1ffrl"'Utiuiu'VI'J 1UUCl~~l-I!l1i1 U1 fl'J1f1iJ'lI'U1f1 ~ 1,:)'1 

~.:)U~ 2 iJClTI!lJ~'J 1)'Ui1-!l111tUfl111 IlJ~'J clfl1:lW~flCllJlJU~lJ1fl 'U1':)UM-!l1lfl!~eJlJ'iJ'J~ff1U~1ml1~fleJeJfliG)$~
U '" 

1)'U!1Jl-li'Uulii'-!l!!~-!l \91~fleJ'Ul1lbuniJfl11lJl1'U1~~!!~ 20 IlJ~'J 1)l-ID~ 180 IlJ~'J 
6) ~~fleJU!ff1:Jlt U!t)f~!'lI1 Aflfl1)lflfll'JN'W'':)'lIeJ~lt UI~ lJeJ1mfl fleJ rl fl'U~M~ eJ'W'fI~l '1'iJili '1 flCl 

q '" 

ITfl~U\9l1lJAt)f-!lA'lI1lY~ eJ'lIeJlIUel ~ \9l~fleJ'U'iJ'J~fleJUf1lmff1:fHu11'U~U!l1i1 U1ffHfI~11~ eJ!!fI.:)l1uJl~ln !ff1:JltUii 

'UU1fl~1-!l'l clfl1:lW~!11~ u:JJ '1liii fll'Jfl fl'llU1fl1l1-:)1I1 nW\9I~fleJ'U'lffli11JfI'Vl'U'UUlt'U!~lJ~ii fl1'J ITrr-3eJritlll~ 
q Q '" 

IW~iJfl'J~UdUfll'J!flflffCl1UCl-3l'111Mi~i''Uuli:i~U~~UCI~M'U1 \9I~fleJUl1tbm1ilil1'U1lJ1fl,rfl 11'J~lJ1W 5-20 !JJ\9I'J 
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ct Q.I Q.I 9J 0 Q Q. .c. Q.J Q.J I Q.J' Q. .c:t , 

'ffflWfVll.:J1i'JW 'ffW~1'U!H'1~1~ll\9llH1lrW ~~'U'U'J nWiij.:Jlf1~Cl Hl1eJ.:J iij~eJ~'U'J nw l1'Jl'U~~ 

.c. dr' , , ,l cicid cl r 

fllflflCll.:J 1~tJ'U'J nWl1),l'UfllflflClH\9leJ'UCll.:J (lower central plain) 'ff1'U1lftyiij~Cl~1'U'w'U1111!1l'U11'Jl'U~lJ 

fl1.:JrYI,"lf1 eJ~'U~Cl'U'ffllJm~ tJ~tJlfl!njJl!~l,"'J~tJl ~ .:J'U1 nWll.:Jlf1~~ H'VIeJ.:Jll~!lI'UffTulfrt .:JEijeJ.:J'U1 nw~ 
t 9J ~ flJ , 

'U1 nW~U~Cl'U'ffllJm~ tJlJUlll1l!~l,"'J~tJTW 'ffllJ1HU!U.:Jafl1:JW~~'U'Vl'VIH flihh~!l1fl'eJeJ fl i~ 3 'U1 nWfleJ 
'\I 

'U1nw~U~eJ'U'ffl~l!lf~tJ~tJlflUlllh!ril (old delta) 1J1nW~U~eJ'U'ffl~!lf~tJ~ tJlflUllJl1lfll (new delta)~.:J 

tJ'J~fleJ'Ufi'1tJ~U~ClU'ffl~m~ tJ~tJlflUlllh~dj'U~~l (delta flat) ~U~Cl'U'ffllJ!lf~ tJlJtJlflUlllh~!nu~ tl.:J 

(delta high) uCl~'U1nw\9l~flCl'U~ tJl'i'~!~.:J~e:l'U (fan complex) [l1frW~, 2543] '1JeJflril11~tJfll,"'J1lJEijCl.:J'U1 nw 
, w 

'Vl ),l'U~~fllflflCll.:J,"Clff.:J!EijtJi.:JU 

1) 'U1nW~'U~Cl'U'fflmlf~tJlJullJl!~1,"'J~tJ1 (Chao Phraya Delta) ~.:JuU.:Jrie:ltJe:lClmlJlJ 2 

'U1 nw ~Cl 'U1 nW~~lJ~e:lUin~m~ tJlJ!ri lUCl~'U1 nW~~U~e:lUiYllJm~ tJ~ilfll [Takaya, 1971] 

• 'U~nw~U~e:l'Utn~m~tJ~!ril ffU~\9le:l'U'U'UEije:l.:Ju1 nW~~e:l'U,rl.:Ji10U1~o UUmfl 

ll.:Jlf1'~i'tl'Ul'V1ft.:J~l UCl~UN'1JtJ10CllWl!'1J\9lCl.:J~1'V1l.:Ji;fI),ClUfl~ ~ll.:Jlf1'~ iY .:Jrl'lJ'j ty'W)')'W'lJ'j ll.:Jlf1'~~ l.:Jl1Cl.:J 

)Il'J~lJfI'Jfl'1 Cl~1itJl UCl~~.:Jlf1~Cl'W'lJ'j ~.:JU~ nwmri l~~~!1J'Uu1 nwtJlfl!!llJ1 1riij~1TlJii flUl11JfllJEije:l.:J 

\9l~ flCl'Uiij1 flU:JJJ 1!1l'1'W),~ tJl!H'1~U:JJJ1~,"'J 'JW'lJ'j~ .:J!1I 'U\9l~ flCl'UJl~~l1Ufl~!n~!1J UilJ~'Ulf'UllJl fl~ ty~ 

\9l~ fleJU ~U ff1U 1VltY iij~!lI u~U j 1Ulf~ eJ~ U!lfU [n ~ ~ i 'U'U1 nw ~'U~ ~ ii ull,]1!1l1'W'J ~ OlUCl~UlJ',]1 

(J'~'J'Jlll'lJ11lfClNl'U l'i'11,r!n~ii ~'U~'U~ ~J1 (levee) !1JU!!'U1'1J'Ul'UitJnuulllhn1lJ ifi'i'~!iij'U 0'~ClClfl itJiij~ 

!tJ'U111.:J']1!fil (meandering scars) lf1e:l11~m'ff11J~tJUClfl (ox-bow lake) HCl~~~~~llfft~rl'lJl (back swamp) 

!fi~fl'J~1l~fl'J~iijltJe:lrii11tJ U~ nwff'U~!lfri l~ iij~Clri'ff .:Jmfl'J~i1JJll1~mtJ'J~lJ1W 5-20 !lJ\9l'J 
'\I '\1'\1 

,d J,d JI d 'J} ClI ~ .,Q d c, ,d~QClI 

11 'ff .:J(deltaicflat) lJ ft fl1:JW~Vi'Ul1 'ff.:J1J'UlJlm fl'U CltJ'ff .:Jiijlfl'J~~'U'U ll1~mtJ'J~~lW 3-5 !~\9l'J 'lf~!ll'Uu'J nrul1\9l~ 
'\I '\I '\I 

'tJeJ.:Jfl1.:J!'VI,"lJlfl'UfI'J!iYmlJuri1'UilftY ~'U~iij~~e:ltJ '1 Cll~ itJl1H'VlR\9l~1''UeJClfl i1fl'\9l~1''U\9lfl UCl~'VlRi; 
rillf 1uu1 nw1~tJ'Je:l'U1JCl.:J~'U~ .J~lf~~~!lfaeJlJ CllW l!Eij\9l fll1~Eij1H~lfl iij~~~Clrii'U1J1 nl.U~~ Ofl11!lJ lJ 

'\I 

~'U~Cl'U'ffl~!lf~ OlJ~!1JU~~l 'U1 nw~u~mril~iij~Clri'ff .:Jmfl)'~ilJlill'l~mtJ),~~lru 1-2 !lJ\9l'J \9l~fle:l'U~lJ~ 
'\1'\.1 

l1Ull~e:lrii'U1J1 nw~ri1'UilfWiij~!1J'U~'U!lfU 01~~ 1'U)'~iufll1~ft fltJ),~lJ1W 1-2 !lJ\9l'J iij~,"U\9l~fle:l'U!lIu
'\I u 
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2) 'U1ntlr~/'U~rLh~~~flel'Ujllvrfl~Af1fl~fl~fJtl'U (Fan complex) ~'U~'U1 nru~ll~Af1fl~'U 
1flfJ'J fJ'U~llJ1JfJtJ1'11.:Jll fnlrU elll fY~~l'Uel el fl! ICl~~~1'U~ fl1Jel.:J fllrHY':n-J 1lftYtrfll~~'U~ lj tffllJru ~rifJ'U~1.:J 

'J11J~ fJ1Jll'U 'l1il.:JA~'UCl flfl~U ~'U1J~ nru~1l~Ailfl1l1flfll)~~.:J1Jel.:Ji1'U~'Uucr111 fl~fl~llJli'JJlllJ~llJ~ Cllfl 
~ Q ~ 

It)f.:JA1J11flfJelnh1J'UlflAa fl~ 1lfClCl.:Jri~UflfJ'UtrllJAlf~ fJlJUlh.hl11'1~'J~fJl1'U1Jru~A~fJ1tl'UU:uJ11J'Ulfl1lfw Aiu 
~ u 

U:UlJ,U:U flClel.:J ~.:J 1lfCl~1'U1i.:Jlf1'flflltymH£~ UCl~trlj1'1'J tr.:Jfl'JllJ ll~tr~l.:JtffllJru~1i'JilhYru~lU\Jel.:Ji1Iel.:J 1flfJ 

1l~lj1J1nru~'J11J~lJJl (Flood plain) I!Cl~Cll'U~~lfflellJl (alluvial terrace) Af1fl~U\J'Ul'UI~U!l'U1ltJtllJci'lJl 
~.:Jellllll~Ailfll~'U1J1I1ru flrl.:Jlf~ fJUfllJfllfi' UCl~lJHUli .:JlJ~ nru~ 'JllJ~ lJ,1 l!lfci l~ll~~trlJflCllJfl~'U thhllJ 

lJ1 nru~'Uflel'UtrllJAlf~ fJlJll'UUfJfl llielfJ fl ~'U~If1fl1J1 nw~ljtffllJtl1~ lliuu'Uel'U ~Uelrin1Ji1'U~'UlJ~ nru 
~ 

~ d (lI C> 1 C> ~ C> (lI C> 1 ~ '1' C> C\ 11 C> ~I
1flClAfl fJ.:J Cl fllJru~fl 'U 'UlJ'J nru1'11.:Jfll'U1'1fY~~1'U~ flUCl~1'1 fY ~llJel.:J fllfl tr1U lfty fl'U ll~lJ AU fJfl'UhJ'U~lfl 

~'U:i1U ~u:i1'U11'U1'1'JlfJ lf~ el~'U:i 1'U11'U1'1'J lfJUiJ.:J ri1'Ul1Hf1l'UYlfY~~IUelfJ fl11'flll~lj rd'el~ 'UllfU fJ1fr;iluCl~ 
11'fl~1J'tJ'UlJlfCl1'Ui'U~'Ucil.:J 1flmU~1~111.:JlIlllJ1i.:Jlf1'flCl~lJ1 tr'J~lJ1lJl.:Juli .:Jll~lj trfll~A1J'U~'U~ 'JllJtrtflJ 

~ . . 
~ , 

tllJIU'UI1J1A~fJ"l !!CldJQ!'ni1'U~'Ufl'J~1iflfl'J~1l1fJfJQi1111 

3) lJ1I1ruJ'U~~I~'Ufl!1J1UCl~lf.lJl1Jl fJri111.:jiflfY~~I'U~fl1JfJ.:jfllfllJ~ I1ru~ If1Un1J~ I1ru 
~ ~ 

~'U~~I~'UI'YifJm1Jl ~.:jIf1fll~UU1-J1t1l1l111'U1I1-J1IlfU fJ-1~ 1~llri IVifJm1Jl~~'U11fl'1IYifJm1Jlllfri l~l1J'U~UJ1 

llJeJ,unillrffwlTlllfCll!'JtrlfJ~ IlfClCl,nrei 11 11'1fJ li'U IIflTUeJfJI!Cl~!lfl11lfui~ .:J1l~ Ilfa lJ11J'J'J 1llJtl'U!11 'UuliJ1 
u ~ u 

!lI ~ ~ ~ ~ 

II:U flClfJ.:J IlliUl!~,})'J'41I1liUl1lnruli~ 1Jl-:Jff1'U1JeJ-:JI'YieJflI1Jlllfci lUll~lj l1lJl1J1I1fllJ"llilfl.u'U~llJU'U1 ri'lU1 

!!Cl~tr11J~lIliJ11lfa~l'U amf1J1J~ nru~ljfl!1J1i1'UD'U !'If'U 1l-:JlflflfllWll'UlJ1 ll~'WlJftflllru~~'U~ fllhh~I1'1fl' 
qj 'U U ~ qJ 

""1 ~ c9 ~ 1 ' 0nl C\I!lJlJfl1trl1 UI'lJ~'JeJ'U (tropical karst topography) 95-:JlJ'J~fleJ1Jfl1!'Jlf~JJl1lflllJ'U1fl lfty (sink hole) a11i1'J~ 

(ghost stream) lf~eJ~~ fJfl11l1'1.:JJ1ljfl ~'U~~1JlJ~ nru~ri1'U1lfqjll~ltJ'U~'Umu !'J1~h11 ~.:Jlj~'UlJ1f{l11~11'U 
lf~ eJ~uml1ll1ffUfl.:JlflflltJ'Ui'Ulf'U1fl'J~~flfl'J~mfJeJri"t1111 

~ 

lJ~ nru~l!~fl~l.;Jtl'U 1flfJ~ ~'U~Aflfl1l1fl~ 'J1UtlTviTJJi1-:J I'deJ~'Ud1u~'U~ 1'Ui1.:j~umUfJ111'fl~lJ~llJlI'Ul 
~ 'J1lJtrfJ.;Ja.;JuliJ 1 ~'U~lflflmfl~~flfJ'Uel1J11lfli rd'eJ~'UI~'U~'U:i 1u11'U11'Jl!'J il-:j~'U:i1'UllfUfJ111'U11'Jll'J ~fl 

l'ilJ~llJri'l,1lAn1~i'UI';'UI~ eJ-:j1l1flel1Jlll1~ fJlfVlfYl11-:J!~U ~U~!ilflmfla'u~'U~ lJrl1'U lin1 A,jeJ~'U!1J'U~'U:i 1'U 

11'U11'J1fJ il.:j~'U:i 1'UIlfU !'J111'U11'J1!'J ~lJ~llJl!'U1treJ-:j~-:jel1Jlin 1uli,1 1 ~'U~ Ififl1l1fl~ 'J11J,TUU'Ulflfl{ll.:Jln 1 

mn-:J1lf:U l~eJ~'UltJ'U~'UIlfU t'11 iffl~1JeJrit1flmflmfl~'U~lflflmfl~~flf)'Uri'lJ11lfli ~u~ lilflmfl~~f)f)'t-HhJ1 

In llJ'U~'Jl1J,r'U11''UlflUCl~~~flfJ'U~ l1'Vi'fl 

~ 

rdeJ~'U!1J'U~UJ 1'Umu fJ111'U11'Jll'Jlf~ el~'U:i 1'U11'UIlfU !'J111'fl'W1JeJ ~ 
tffl1l1fl~'U~lilfl1l1fl~'J11J,TUtJU lflflClHln 1fl{l1~1lfli ~'U~ ~htlflfl:i f)'U~ 11'" fltlfl!CJ51~eJril.:J'J.'UU'J -:j lJ~ I1ru l1-:Jlf1'~ 
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~ ~ ~ ~. 
~'Uri1ru~lh~!fl'Vru 1~uri \91~fleJ'UtiTth~'U1~~l\1~ ~'IU~eJ'4 fl1fl~'UmihJ1 'VI'.i10 U'1~fl'.i1~~\I\l fll1Wr~'W11J1 

l1lJfllI111'U'lf1'1'.i~0~!1a1t t\91fl~ l'1ti'U lhf\l\91~fleJ'U11'flJ U'1~\91~fleJ'Utn 1~ 'Ifl 
'U 
mlllf~'W111111lJtlll1i',.n'Uua1 

• \91~fleJ'Uhnj !tJ'U1\911l~'Uri1rU~~eJ\I~'UlJ'j!1W~'.i1lJ~'U\91~fleJ'U'11~ ''Uff1'U~!i1'U~ 
'.i1lJ,jl'vi111~\I~'Iih~ilJ~1 J111~'W1!eJ1\91~fleJlHl1flU'Hri\l~ l\l~ 1I1lilJlIlI1-)'11 flil1'Utl~'U 1'H'1lfl1\911l~'U 

ri1rU ~~eJ.:J~'U1'UlJ'j nwd~.:J!i1'U\91~fleJ'U''H~~.:Jl1~li rdeJ~'Ulh'U fl'1l.:J lJ'j nw'j lIrl.:J,11\91111U'U1fl'U~'U\91111 
1i'.i'.i1l'lf1~ lJHUli\lUff~ 'HlfllJW~ fl1'.il1lJlIlI!i1'Ui'U~ "h'U1J'j nw~ '.i1lJ~1I1h-:Jrt\leJeJfl'tJl1~!i1'U'W1fl~linieJ 

~lW~!~O~ ~'U~!fl~ff1'U1'HqjO\lI~lilfWl'U1fll'.i~eJ\li'U~'U~'WeJ ff1'UlJ'jnWa1'U\91~'Wflti1,j1rleJ'U~l\11'H~~\I 
eJ ri ff -:J fll1!~ flUeJ 0 1\91f1 ~'U ft1rU ~~'U!i1'U'W1fl\91~ fleJ'U tillh~l'ilJlIlI If'U1'U fli1'W1flU'.i fl jjnieJ '1~!€) O~ 

'U 'U q 

lfrol'U1 fll'.i~el-:Ji'U~l.Ul1 'U 1fl''lf~!11'U 1\91f1~'U ri1!U ~~ 'U!'Hri 1n11'fll1~lj!fl~ ~1lJfl1~ ffa 10~10-:J 1~'H1I~'lJ~'lJ'UelU 
Q 'U 

9J 1 ~F- 'j), <11 

~10 'UlJ'.i1l1W1l1fl'Uel0\911\1fl'U 

• \91~flellHri1 !i1'U1\911l~'Uri1!'U ~~eJ.:J~'U lJ'j nw~a1~'1el'Ufl~'U ~'U\91~flel'U!ri1~\llj 
'.i ~ i lJ f11111 ff \I ~ 1!! \91 fl \91' 1-:J flQl'U lJ'j ! 1 tU '11 'U \91 ~ 'Wfl til J1! fl' 1 '.i ~ ~QllJ ~ 1~ \I ! fl 'U r:i 1 'U ~~ \91' eJ fl<1llJ it '.i llJ 

'U 

~'U\91~flel'U''H~lj if'U~ 1~1I1fl,rfl1\911l~'Uft1!U ~~'UljdfeJ a~!~ 0~!i1'U'¥nfl~'U!'HU01~ ff'110~11JHUrY \I!i1'U 

~'U~ 1'U!m~rlel'U~H!i1'U'VI'.i101'U~lJi'U1J'U rl'~~'U1'lJlJ'j nWa1lJ\91~'Wflti1,j1!ri1'.i~i1JflaH 1\911l~'Uri1!ti ~ 
~lJljrdelU1lJfla1\1Ua~lJ HUM\lr1ellJ 1'lJ'VI1-:J'VI'.i 10 lj fl1'.i'lf~ ~l-:Jff -:J ff1lJ1J1 nW'1llJW~~flti1,j1!n1:J~ilJff \I 

'U 'U 

~'U~ rl1:J 111! mri -:J~lJmi1o11\91il ~ lJrl1'H11JU'Hft \I~ lJrYWlIfl:J'.ill!f1i el\l~'U~ 'U!~l'l[lI'lfUlJ~ nwei'l!flel 

111ilJfl U-:J'H1'~~l-:J'VIel\l ~\leJ~1lJlJ1!1w1f1Uih'lJ1'Hriel ~llJmh'lJ1'H~eJ el1!fle)!iJeJ\lll\l'H1~~l\1'V1eJ\I'lJ'.i1fltJel~ 
1'Uu~lJ~ fliJ'lJ'j~!'VIff 1I1\91'.i1ri1lJ 1 :50,000 ~el\lfl'.iJJU~'U~'VI'Hl'.i ti1i1J'lf~ L70l8 '.i~11-:J 5038 II (1l-:J'H1~

'U Q 

ri1-:J'VIeJ-:J) el~1'U'Viti~ UfM 'j~'Hl1-:J 654500E-656000E U'1~~ti~ lJIM '.i~'Hl1\1 1607500N-1610000N 1J~lJ1~ 

!ifel~lh~1I1W 1.44\91Tn\lflifl!1I\91'.i'H~el'lJ:J~1I1W 900 1~ i~rJ\lelrili1\1mmmri-:J~a\91~a\91nWcv1!f1iel-:J~'U~'U!~1 
'U 

'l[1I'lfU~el-:Jel1!flel1h111flll\l'Hf~ri1\1'V1el\l i'lJl1lrVlm'HUel'.i~0~'VI1\1'lJ'.i~1I1W 5 fiimll\91'j 

ll\l'H1~~ l\1'V1el\llJ! !~J1~ rl1fltlJ i'Ha~TU 11 1fl'Vl1 \1\91 el'UmueJ1I10\l\91eJlJ1~~eJ u~,11!~1'W'.i~01!m~u~J1 

UeW J\I'HlJ~!fi~1lJ1J1 nW\91~ flel'U']wnlJ ellOOflfl1eJ!'VIeJ1'U 11i1\ll1l1l1lJQllJ'lJ'j~flellJ i11fl'10 fl'.i1~ 'VI'.i 10 'Yl'j10. . . 
uiJ\I UCl~~lJmu 011\911l~'U ft1!U ~~ 'Uri1lJ 1'Hqi !f)~111flW~fleJlJri'1,11~~~'W11l1lilJlIlI!fl 'U!1Cl1lJ1lJ 1'UlJ1 nw 

~ J l'u,1 l'vi111t1\I~el~\91~flel'U til,]l!Ol1J'j nwl1!fl 'UlJ~nw 111 fll!li,1 l!n 1 fffl1'W~'U~ JJ f11111Cl1~!'VI !~ flUel 0 

ff1'U1I1flrl ellJ~l\1'j llJ~ OlJ ~lJ~ ff1'U1'HqjlJ fl1'Jll 1lJ1 11~ fl~11 ~lJ1I1fl'YlH\91el'U1~ el1!fleJil1 illfl~\I!i1'U~'U~ 



55 

3.5.l 1iJru1'Y1tJ1Ulf~-l~'U 

lllflUl~fU~1i(Hl11'Y1tJ1t1J~!'YIff111rJlJl\9lJlri1'U 1:250,000 J~11-l ND 47-7 (,!~JJWli~) ~-l!HY~N 

1'U2t1~ 3.10 [fleH1iJru flJlJl1j~tJ1flJ1i)W, 2528 ] ~1J111JjnwUlfa-l~'Ueil!flel1l1ilJflll-llf1'~~l-ll1e1-l ~'U~ 
fflJ1mmri -l~u1'\9IfI ~1J ii cl fl1JW~fliJtI)~!l1m1J'U~ Jl'lJri lJJWl1lJil-l iifl11lJff -llllflJ~~1JJ111~mtllllflCll-l 

q cu q cu 

tlJ~lJlru 6 !lJ\9IJ e)'l-l~-llllfl~tlflnlr GPS rVi lJ1J!~ rJ-lrl1JUN'U~QiJtlJ~!'YIfflJl\9lJlri1'U 1:50,000 ~eI,;jflJlJUN'U~ 

'YIlf1J ~'U~ fi l1U'U fllJ~,;jelri1U!~\9I~U~ ri lJJl11i'1~J~tJ1 i ~rJii! Ali,]l11i'lV. J~tJ1!~ 'U'YIHJ lfflrJlf cl fl~eI,;j~'U~
'II • 

'jJ , 

~ 19.1' 9.1 "'" ~ "'" tI Q.IQ.I QO

\9IllJU'U1tI J~lJ1UUlfU eI- \91 ellJ'YI1,;j~ l'Ul1ff\9l~1'Uelelfl~eI-l~Ul1~ 1!'U'UfllJJ~rJ~'YI1,;j J~lJ1W 500 1lJ\9IJ Cl fllJW~ ... 

'YI1,;jliJru 1'V101~'U~fflJ1111l~elri1Jj nW\9I~flel'UJ1~llJflfl1e1!'Y1e1fU11 tlJ~flel1J'fi'1rJ flJ1~ 'YIJllJ 'VIJ lrJ u1huCl~... . 
'jJ 'iI 

~U!lfU lJ11'\9IfI~'Utll!U~~'U1J1 nw fflJ1111l~eI ri1Uflri lJ\9I~flelUcht11 ~umi1 011'U1J1 t1ruihn~u1J1J\9I~flel'U 
• 'II • 

~'U~ Jl1J~ lJ!!:uJ 1 ri1u1lfqjtlJ~flel1Jfi'1rJl1JlrJ1JeI,;juli,] 1 'YIJ1rJU1j,;j ~'Umil 01 i flCl'U ~ rll'U l'ri'fll'illJlff~fflJ 

1u~ J l1J~lJ ~ -l!1J'UUel ,;jff~fflJi11JeI,;j\9l~ flel'U~el-l!!li']1!'ilTWJ~tJ1 
'iI 'JI , 

i,;jl1''U~'U'Vi fflJ111~,;j1'fi'f1J\9I~flelUlllflfllJ ~~,;j~eI,;ji1UlfClllJ'lfU~ iiu'iel,;jrltlJ~flel'lJlfclfl ~ eI 

!dfl1e1J\9I'l1 !w~!d !'rJCl~fftllf 111 eI~lllfllfu~ fflJ111elQ~elUeUl,;j111,;jl11ri MU~Utll!U ~J~1J1J'YI1,;jJl~,;j!rJU 
9J ~'V t <jJ t 

'UlllllJfflf1tylufllJ tll!U~'lf'U~'U'ucWU'VifflJ111 'If'U~umUrJ111~!n~tl.!')h,;jllti1lJ~cl~,;j1'U\9l1 J1fllldJu'i!fI iel 

ft 1l.!~ !lh-!el,;jrltlJ~ flel1Jlfclfl!~ eI-lll1flfllJ ~1Jel~!d !'vJCl~fftllf ffllJ1Jflu1i,;j~'U~l.!!lfU rJlelel m1Ju 2 il.! ~ eI 

~l.!~'U!11i1lJlt1l.!'YIJlm!lJ,;j UCl~~l.!~l.!!lfi1 rJl bhuff'U~'U!lfu(ntlU'YIJlrJll~!ilfltl.!'lfl,;j~ti 11J~cl,;j,;j1Uff ,;jlJ1fl~U
'II 

w , 'j)t 

~'UYI fflJlllll~1H!1J'U1J1 t1W\9I~flel'Utlfll1'~ll~Utl1!U ~1JeI,;j~'U1J1 nrulhl1J~h-!\9I~flelUt'Hlli1 

tUri1U~!1JU~ Jl1J,]ni1lJil-1~,;jlJ J~~'U~l J 111~'W1!eI 1~~flel'U1l1flU'Hri-l~1\l1lJll11JfllJ11'VJ flU tUfJ~J1 

lfCllfl 1'~ll ~'U tllA'U fl1JeI~~'Ut'U1J1 nw~~ ,;j!1J 'U\9I~flelUt'Hli~ \lll~ii n1eI ~'UtllUflCl1,;j 1Jj nW1lJ~~ti l\911lJ 

UU1f1U~l.!\9IllJliJ'JlJ'lf1~ 1JHU"r \lUfffl,;jcl m:IW~fllJl11JfllJ!1JU~U1 ri1l.!1J1 !1ru~ Jl1J~lJl1 H ~,;jelelfl lt111~ 

11Ju'Vnfl~iirdel~'tw~!~ Ofl ~'U~!fl~ri1'UtlftYt1\l l11il'ri'Wlu 1fln~eI\l~U~'U~'WeI ri1U1J1 nw Cl1U\9I~'ri'flri'nl1 

~ elUeU1-l tl1:U ~ \lei riff,;j fl11!a mYelo 1'\9IfI ~U tll!U ~~U!1JUl'i 1fl\9l~ flelU rl'lJ l~l11JfllJ!1U1'U fl11~1flU'J flil 
'II" • 

!delCl~!~ lJfl~~JUlfllJ~eI-lJ\-!~'Un1u l'fi'i'fl!ll'U 1'~ll~'U tll!U ~~umri 1~J1flll~il!fl~fl llJfll~ffCllrJilrJ-l111 

l1lJfltl~tI'Uelci'fi'1lJtumlJ1WlJlf1Ue)lJ\9l1,;j flU ... 
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~ ~'fIflWCV1ffll1'.i U'Q'fIffll1 f)'.i'.i lJ IG}f'.i llJ f) ill il.Jf1 ,r-3l1'r~ril-3'V1V-3 '.i:::11-3ND47-7('1""'.i'.itl1\J1) 

tJ 2552 ( f)V-3ti'.irul'V1l:Jl f)'J"lJ'VIi'Yltllf)'.iti'.iiU, 2528) 
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1fI) ,:n,.~l.:lUrl~f11)(y~(ylJiT\JeI.:I~ 'U!'HU £11'Y11.:11i)W 111 £11111flU~'Ufl ii flTVHnlJii~u(yfI.:I rili1J 
'" 

'UeI.:Ii''U~'U~~flel'U~'U~'U~rll'J1mmci.:l~'U1J1nru el1!flelihllJfl 1l.:l'Hiflel1.:1l1e1.:1 i.:lUfffl.:l!'U~l1~ 3.l1 ~'U~ 
ff1)1111J1ntudifffi1AU'Uf11)!111~ff1)111J.:I'HlJfl 33 'H'llJ!ill~ fl)e11Jfl'lU~'U~l1l~lJ1tu 1.44 ~1)Hfnrl!lJ\91) 
M~e1l1l~lJ1W 900 li lfl£1!~(y11'Um1~U1J1J'H1!'Uff1£1jjel \911lJU'U1ffllTO 11 U'U1 )~£1~111.:1l~'H11.:1U'U111)~lJ1tu 

1J1ntu~!1I'U~~utY1'U1JflflrlnAelfl(y1)f1))lJ~'VIf~~'U trl1~11'u~'U1J1nrud!~AlI'UU'Hci~~'Uff1'Hi''U~~ffmf1l)lJ 
~'UA~lell!flel1h llJfl 1l.:l'Hifl~l.:1'V1e1.:1 

!II • 

~rl'i)lfl fl1) ff1l111'W1J11 'If'U~~ f1e1'U~'UA'HU £11f1)~111£1i1e1glll11J1 nru ff 1)111 iffllltu~ f11) 

(y~(ylJi1ttJeI.:Ii''U~~flel'U!'U~'U~ ffn111 fl1fl iff'h~~ flel'U!'U~'U~Aflfl111flfl1) (y~fflJi1 !'U1J1 nW~AlI'U~ )1'U 

J 1l'l1lJil ~ ~.:IA~U'YI1.:1JlU'U'U1ri'.:I~ifl i''U~'Umu £11~'H'U1,j~'Uel flil.:l fl1) (y~(ylJ~1!'Ui1.:1~J1A~ e1a'U'Vl1lJ 

~'U~ !'UfI~J1Mrllfl !'UttJru~~ ~~ flel'Ui'U~'U!'Hi'i £1111'U'VIl1£1(y~ (ylJ~<lI1e1~!'U'U~ nru! fl;~~ flel'Ui'U~'U 
Q .J1 Q ~ <lI 91 .J1, 'j) ~ & <lI <lI <lI ~c! Q, 

1illlJ'lf1~!U e1fl'UlJ rl fllltu~AlJ 'U~~flel'UA'U elf! e1'UttJ1.:1 rl~!eI fJflfl ,:jrl~AeI fJfllJ1fl11,:j~1ffrl 'Uf1'U'lf'U~~ flel'U fl'U(y1'U 

!'Hqjl1)~flel1Jff1fJ ~'Ui'U'U'U~ ,:jAlI'Ui''U~h-1~ 1'U11'U~ 'UA'HU fJ1ij,:j~'UA'HU £11n €l'U'Vi1 fJi\91lJl1~11'UlJ1f1lJ fl11lJ 

11 'U 111) ~lJ1llJ O. I 0-0.30 AlJ~) 1 Hi111 fllll1Ji'U~ 'U!'HU £1111'U'YI) 1£1UiJ,;j iYJ 1\911 rlU fllJ A'VI1 iJ fl11lJ AMU fn 

U1'U fln 1.:1 'ill flclm'JllJ~'YI Hfl 1fJfll'W~'Ui''U~!1Jui''U~'U~ fl1fll1mlJ1~ff1'Hi''U!~!1I 'U i~lJ ~ 'U!'U ~~ il1M fl)llJ 

~'UA~l1h~!fl'YI<vi'1~~M~ e1'rl1A\911n fl11lJM'U111l~lJ1W OA0-2.60 !lJ~) ~~flel'Ui''Udnf!11lJ'H'UllJ1fl'U1 nwff1'U 
9J , Ij.J , ~ 

V!fI'AM{1 e1Url~V!fl'!~'UeI~~'Uli ~1!'W'U fl n Url~'U1,:j Cln11,;jfl1'U~e1'UflCl1.:i'UeI ·n~'U1111.:ii1e1 g'U'U'lf'U~'Umu £11 

iYJl~lrlU fllJ!'YI1 ti fl11lJ'H'U 111) ~lJ 1W 1.00-3.00 !lJ\91) All 'Ui'U~'U~~llJ ifflllW~'l11.:i fll fJfl1'Wfllfll1!'HlJ l~ 

ffl'Hi'1J!'lfAlI'Ui~ll ~'U''U~ ~(y1M fl))lJ~ 'UA~ll1)~!fl'YI~ ~e1.:1''lf~'U~n rtfe1~'UCl~!~ £1fllJlfl~'U A'lf'U 11J!e1 !ll 'U~'U 
!II !II 

1 Hi111 fllll'UtI'U 'If'U ~ 'U!11U fJ111UYt) 1£1 iY111~ lCl!! f1lJ!111 ) 1fJCl~!~ fJfl'U e1.:i U\91' rl~'HqlJ!111~1I)1 fltJ eI ~''U 

fllfl~'U1fl ttJ. 

http:1.00-3.00
http:OA0-2.60
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If'U~rll'J1m!lfri~~umUlnl~tl~1ra1lfi'1J!mri~~U'H~tlfl'J'JlJ!fl~eJ~~'U~'U!N1')flJ'lftui1 nwri'l!fleJ. . 
i'lflo ij~lfl~~l~l1eJ~ i~el~'U1J1nW..r1U"W\ ~11J,,1Y1UdJfl elluwfvhi"l ij"llf1~"vn.i11h1fltleJ~''UU~fU~ 
flihh~!'YIff lJ1~'J1ri1'U 1:50,000 \lel~fl'JlJU~'U~l1lfU ,ilill')f~ L7018 'J~11"1 5038 IT (ij~lf1fl~1"l'YIeJ"I) elOl'U 
'U • 'U 

wn~ U1M 'J~lf11~ 659000E-660000E !m~rinfl UTM 'J~lfi1~ 1628000N-1630000N ih.l'U1fl!deJ~1J'J~lJ1W 
1.28 ~llHfllmlJ~'Jl1~el1J'J~lJlru 800 i~ lflOi"lelrilil"1~lflUlfri~~il~~il~nructf!fl~el~J'U~'U!N1')flJ'lf'U\lel~

~ . 

mflU~'U~1i'JW1'Y1011h~!l1ffil1olJ1~'J1ri1'U 1:150,000 'J~11"1 ND 47-7 ('t]''W'J'Jruli1) i~Uff~~ 

l'U~1J~ 3.12 [flel"lli'JW fl'JlJ'YIi'Vill1fl'Jli'JW, 2528] 'Wlli11l1nwulfci"l~'Uell!flel''lfl0 ij"llf1~~1~'YIel"l vf'U~ 
rll'j1~!mri ~~'U1~fI ~1J lfU~rl1l1~lJ clflfJW~fliJ1J'J~!'YIff!1J'U~'J l1JrilJ,jTVblJi1~ ~el'Ufl"l"l!1J'Uli"I,jl\1'U1~. .~ 

llfuJ lJfl11lJff~1)lfl'J~~hJll1'Y1~m1Jl'Ufl"1~1J'J~lJ1W 4 !lJ~'J er1~~~1)lflel1Jfl'Jl.u GPS !'Yi01J!~O~nllU~'U~ 
U 'IJ • 

Q, d X ci 0 ~, X d' ~ 9JQ

tJlJ'lh~!'YIff lJl~'J1ff1'U 1:50,000 \lel\lfl'JlJUN'Ul1'Y111U 'W'U'YIfll!'U 'Ufl1'J~\leJ~ hJ!\I~'W'U'YI 'llJ'U lml'W'J~(J11flt'.l 
C1'~ 91 ~ ~ QJ ~cillJ ~ 91' 91 .&'ciQJ 

lJ UlJ'U 1m TW'J~(Jl!1J 'U'Vl1\1'U llf" fl\lel\l'W 'U'Vl ~lf"~llJU'U11h~lJ1W!11'U el-l~ If H~lfl~ l'U~~1U~fl\lel~'W'U11 

lh~lJ1W 5 fll"UJ~'J a m:Jru~'YIH1i'JW 1'Y101,f'U~ rll'J11)ij~elri1Jj nW~~flel'UJ1'Wl !flfll'Uoflfl1el!l1elfLn1 
'U • 

~'Umu t'.l111fuj nru~!fl~U1JlI~~flel'U~U~'Jl1J~mAliJl ri1'U1lfqj1J'J~flelll~1t'.l'Vl'Jlt'.l\lel~uliJ1l1'J1t'.l uti "I 

~'U!lfu(J11flinl ~ri'lJlvr~'WllJlff~fflJ1'U~'Jll1~lJ ~~!1J'UU~\lff~fflJ\9i1\1el~~~flelU\lel~Ulhl1!1l'1'W'J~1l1 

f1~J'U~'U~ rl1l1~i~ 1~i'1J~~fleltHl1flflll ~vf~tJel~i1ulmlt'.l'lfU~ lJU~el~rl1J'J~ fleJ1Jlfafl flel 

Uj fl1el'J~CJ1 u,,~u:i rw"ffff1Jl{ l~ el~1l1 fl~'U~ rl1'J1~elri~ el'U,j'l~li l~1)lfli1 'U~U tlWU ~ 'J~1J1I111~,jl~\I!11u 
'IJ 

11m)Oalflty1ufll'J tll!U ~iu~'U''U'tfu~rl1'J11) iU~UrVi'U01~~!~fl'u'lh~~Jl ii'Wcl~~l'U~l (rieJU,j'H~~) 
Iffl~dJ H~ Afllel ~ iu~ A1JUel\lrllh~ flellllfclm~ el\l~lflfll'J ~\len!d !vJ"ffff111f ff1lJllflU1i\liu~'U!'v/'u 01 

elelm1Ju 2 iu flel iu~umi1011Ju'YI'J1t'.luil\l u,,~iu~umi1 01 ri1uiu~umi1 t'.l1t1U'Vl'J1t'J1)~!~fl1ui1~~ 
JllJ wa\l\l TUff\llJlfl~U1)~!fl~l'UlIj nw~ elri'mi'~~flelufiU~Uli'J'JlJ'lfl$l 

'U 'U 
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~U~a1'J1'il1l~eJ~111nw~h.J~eJlHnlJ!'H~fJlJ!ri1 ~U~~eJU1J'I-JltJeJ-:J111nUl~~eJ'U,j'1-:Ji1fJ11A~tJ 
UU'il1f11l-:J'Hl~i'fJ'UTVlCl-:JlJ1UCl~Uf-hJtl1fJeJ1U11!'tI\9Hl-:JlJ1'Vl1-:J1~fl'JeJ11YH'I111l~'H1~ iY~"ru1 'tYl1'J'Jw1111l-:J'Hl~ 

<I q q II 

~ l-:J'VleJ-:J ~'J~'Ufl'Jff1 eJfJlifJ1 UCl~~~'Hl~Cl~111 ~~111nW!'HCl'1~ ~~!~'U111 ntuthflulhl1 11lHl'U'UlJfll'J'¥l11lllJ.. . 
'tIeJ-:J~~fleJ'Utl1 fI! !1-iJ111i'1~'J~fJ1!m~u1-iJ1ffl1'J'JUl111 ~~I~ 'U\91~tleJ'UJ 1~~'¥l11ll1J!n~!~uiu~'U'H'U1111f1~ ff~. . . 
\9l~ fleJ'U~U ri1'U1'Hqi 'il~!~'U~'U:i TU'H~ eJ~'UI'Hil fJ1 ~ ~1'U111 nUl~'U~~ lJuliJ1Hr1~'J~fJ1UCl~U:U'J1 

,!~'J'JW1J1 1'HClN1'U l'l11,rlfl~lhr'U~'U1lJJ1 (levee) !~l1U'U1't1'U1'U1tJr1'uu1-iJ1!lt'U'~'lf~!'il'U rl'~eJeJfI 1tJtl~ 

!~l1'Vl1~J1!ri1 (meandering scars) 'H~eJ'Vl~mff1UltJ!!eJfl (ox-bow lake) UCl~~~11~1'Hcl~rl'lJ1 (back swamp) 

!fl~fl'J~1l~fl'J~'illfJeJrji11tJ U1 ntulf'U~mCl' 111'il~eJri(;l ~'illfl'J~i1JJ1'Vl~mtJ'J~111tu 5-20 !11\91'J 
~ ~~ 

Afl'J -:Jr.Y~l-:JUCl~fll'J r.Y~r.Y11i1't1eJ~~'U!'H'U fJ111 Hli'JW 1'Vl Ul'il1f1! !~lHJ n fl1~r.Y1lJn~Ur.Y~~rl' lfl11 

'tIeJ-:Ji'U~~fleJ'U~l1~'U~rll'J1'ilU'Hft ~~l1111 nw ell!fleJ 1'lf AfJ ~~'H1~~ l~l1eJ~ i~Ur.YfH1'U'JtJ~ 3.13 ~'U~ 
~ 

rll'J1'illJ1 nlJJ~i~fil!'u'Ufll'J!'ill~rl1'J1'ilJ'-:J'HlJ~ 30 'H~lJ!'ill~ fl'JeJ11fl~11~'U~tJ'J~111W 1.28 ~l)HflAm11~'J 
'H~ eJlh~111U1 800 1~ A~fJfl1'J !'ill~rll'J1'ilU1J11,rlJ'J 1fJCl~!~ fJ~~1fJr.Yi 1'U!'ill~~'UU111J'Hl,!l1~1fJileJ !~ eJ~1I1f1 
~el'U flCl1~'tIel-:Jlf'U~ a1'j1'il!~'UiJ.:tJl't1'Ul~1'Hqi ~~1ti 'tY1l11'Jt)11~U'U1al'J111!t1'UnY'U~'J.:t1~ ~~eJelflUU1J'H~ lJ 

191 .... ~Xcio i' I .... nl <!J~ , .... Xci 
!111~ 'Hf1'j~'illfJ~1111~'U'Vlr.Yl'J111 !~fJU~Cl~'HCl11!'ill~ 'Hl~fl'UlJ'J~lJ1W 100-200 !lJ~'j 'H'JeJ'tIl1elfJfl11r.Yfll'W~'U'Yl. ~ 

1~'Vilf11'J!'ill~ rl 1'j1'il1J1 nw~!t1 'U~ ~l1 r.Y1lil'J ru~Ucl~u 1.:t1i~ nUl!t1l1~~ 'U ff1'UlJ flflCliJ!el fl'tYl':i fI'J 'j11 iYl1i~ ~ l1 

11'il~ 'l1'l1~l1111 nUl~1~!t1'U!!'Hri~~ua1lfi'U~~r.Yl'Hfl'J'jlJ~ 't-H~lelllflel 1'lf AfJ~~'Hl~~ l.:t'VleJ~ 
~ . 

f-W'il1flfll'Jrll'J1'il~ui1 i'U~~f1eJl1~hH'H'U fJ1fl'J~'illfJi1eJ~'¥l1111 nUl rl1'J111 clflfjtU~fll'J 

r.Y~r.Y11i1't1eJ-:Jil1\91~flel'U1l1~'U~ rl1'J1'il fl1~1~11~~fleJ'U 1'U'vfl1~!fl~'illf1fll'J ff~r.Y11i1 1l11J1 nUl~!t1'U~ 'J111 

Jni1~Ji1~ ~-:J!~'Ul1HJ1UU'UArl~~I~ i'U~'UmllfJ1~lflJl.u-:JUelfli1.:tfl1'Jr.Y~r.YlJ\9l11'Ui1~~J1!~eltf'U'¥i1lJ 
~'U~ 1'U1l~ J llfCl1fl 1'U'tIru~~\91~ fleJ'Ui'U~'U!lfii fJTU'U'Yl'j lfJff~ ff11\9l<V1eJ~1'UU1nUl1 fI;~~ fleJ'Ufl'U~'U 

X ~ ~ 

li'J 'JlJ'lf1~ I'U eJ~'UlJ clilfjUl~I~ 'U~~fleJ'U!,U eJ~ eJ'U,j'l~ cl~!~ fJ~i1~cl~!~ fJmJ1il1l~i1ffcl11fll1'lf'U~~ fleJ'U ~Uff1lJ 

1'HrutJ'J~fleJUfl'1fJ ~'Ui'Ut'l1~-:J'~ l1i'U~'U~ 1'UtJ'U~'U!lfil fJ1i1 ~~'U!'Hil fJ1 iJ ~'U111 fJl\9ltl tJ~tJ'U1l1m 111W 
u • 

111flljfl11lJlf'Ullh~lJ1W 0.10-0.30 !lJ\91'J 11-:Ji111~l1ui'U~l1milfJ1tJ'U11'J1fJul1-:J *!111Ufl11mileJ.:ti1~J1\9l1Cl 
UfllJm~eJ~ lJfl11lJmilfJ1tJll1f1Cll~ 

http:0.10-0.30
http:fJ~~1fJr.Yi
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'JJ 'JJ 

1llfl~fllJW~'VI1-:j fllfJflll1 'flWrJ l~'U'l7'UU mlJl~riTl1:rU1~!~'U1\9lfl~UhH)~'ffll1flJJlJ~'U!~l
~ 	 q 

~ 	 'JJ 'JJ 

Ih~!fI'YI"'l~ ~l1Jel"'1!~llj'fl11lJlf'\.ntlel-:j1.h~lJlru 0.20-2.20 !lJ~J 11-:j\9i1elriU'U'l7'U~'U!'VI'U fJ1 ~h.h~lm!fllJ!'YIl ... 

1'Uel\9lffllffllJlJ~'U!~ltleH'l$lJ'lfUlh~!fI'YI~1~~'U~lj'fl11lJ(l~!~fJ~lJlfl~U !'If'U l1JJel !1J'U~'U 11-:j\9i111~l1UU'Uq 	 q 

'JJ 	 'JJ 

'l7'U~'Umil fJ1tJ'U'VIj'lfJ ~h.ll~lm!fllJ!'YIl llfJ(l~!~ fJ~tlel-:jU~(l~l1~ lJ!~1~tJJlfltlel~1'Ufll'fl~'U1fl 'fl. 

fitJfll!lfliel Am~nY'UU1-:j~ 99 el-:jff15 fitJ~li1-:j l00el-:jffl 50 fitJ~1\9l~1'Uelelflll-:j111fl'U'fl'Jff1Jlrl1h~flelU~lfJ 

~'U~ 15 ei'l!flel ~el ei'l!flEllJjel-:j'U'fl'Jff1'JJrl e11!flel iflJfll1'J~ ei'l!flel'l[lJUff-:j ei'l!flell1'Uel-:j11'l ei'l!flelU'JJ~\9lYirl'fJ 
ei'l!flel!Ol!~fJ1 ei'l!flel~l'fla e)l!flelYh~~ ifl ei'l!flEl1l1ffla ei'l!flEl~Qlf~m ei'l!flEl(llflfJl1 ell!flEl\9l1fl~h ei'l!flEl 

uli l-:jrl ei'l!flEluli!1Ju!m~ei'l!flel'lilJ~lU~ i~fJlj ellrul!tl~~~~el rlUll-:j111~~ l-:j~ fl-:j~ 11ff!1111 El~fl\9lElll-:j111~ 
til!!~-:j!~'l$'JU(l~Yi~~'J l1ff1~~fl\9iElll-:j111~~11fJ1ilil 'l7fJ'Ul'Vl ff -:j11'41 u(l~(l~lf~ l1ff~~1'Uelelfl~~\9lElll.:i111fl 

3.7.1 	 fffll~fJiJtJ'J~!'YIff 

~fllJru~fl iitJ'J~!t'lffU~~fffll~,f'U~ tlEl-:j1l-:j111~'U'flJff1J'Jrl!1J 'U~ J1lJtlEl-:juliJ Ta lfltlJl1~lfJfflfJ 
... 	 u 

~El uliJlll-:j UliJlfJlJ u~J1tiTu Am~A1J'U~'Ufllri! ~tlEl-:j!!lJJ1!1l1~'J~(J1 !bJJlmrild'l1~Nl'UU~ nWflC1HJ'U~ 
1JEl.:i1l.:i111fl1l1fTVlwrUEl~-:jriViff1~ A!~~'~lf~~l!El'NI~flCJ'UlJn11IDlJn'U'il'U'Vll111An flA1J U~ 'J1Uri JJml-:j111W ef'UEl ~lJ cu 	 Q U Q 

if "'" ~ "'" !V (lI (lI t lIJ9It ~ ~ Jf.d (lI (lI if 
fflJ\! 'JW ~(lel~1Ilfl'Yl ffim.I CJ~~'VI ff1~ tlEl-:j~ m1fl CJ ~~~f)~n !fl111h~lnW'fl'J m'U -:jtlCJ~ U'VI1JCJ-:j~ m1fl'U'fl'J ff1'J'J'fl 

, 	 'JJ 'JJ 

lj cl fllJW~fliJlh~MffilluVl 'JlUn ffiJ fliJtJJ~Mffi!lJW ~~Elri ff .:i1l1fl'J~flut11'V1~A~ Ih~lJlru 15-50 !lJ~J !m~ri1'U111w cu q,J 'U cu 	 u 

ct 	 ct Q.I'!V !V "'" OJ 0 91ct Q.I 0 

'VI 'J1U!J fJU~ -:jfl~ 11lJl! m 1 UElf)1l1f)'VI1.:jfll'U'VIff~~1'U~fltlEl-:jEll!flEl~WIfJ11 U(l~'VI1-:jfllU9$ f)~~l'UElElf)"el~Ell!flEl 

If'UEl-:j'lT1 ei' l!flEl '~ffla u~~ei' l!flEl~l'fla ~~~ fliitJ'J~A'VIffUUU(l fl'fl~'U U~~fl!tl11llfl~ 'J1U~~flEl'UCllJlJU~ ~~ ... ... ... 

fiElfJ~ ff -:j~'U'tJri'VI1-:j~1'U11ff~~1'UElElm !~ri1ff~~1U~fl! !~~ fliJtJ'J~!'VIffil~!tJ~ fJ'UlJl!1J'UUUU~ fl'fl~UffclUfluri1'U 
q,J qj 	 qJ cu 

.d d Jf.d (lI ifCl ct OJ d ~ "'" ~ "",. 91 Q.IOJ 	 t

'VI!1J'UUUUfJA"ll1'U'VItlel-:j~ -:j111fl'U'fllff1'JJ'fl ~ -:jlJ(l fllJru~!1J'U! AEl-:j~l1'U~El'Ufl~1-:j1l1fl'V1 ff!lf'U CJ1llfl'VIff1~ !!(l~fJfK9I1 
~ lIJ_ I "'" Q.I "'" (lI "",.d ~I 1 0 1IJ ct0

ff 
~ 

-:jtl 'U ru'VIH'VI ff~~l'U~flU~~'Vlff~~l'Uelelfl fllJ'J nru'Vl !u'Ufl!tll~~'WUlJlfl 'U!1J~Ell!flEl~lflfJl1U~~Ell!flEl !~ffl~... 
~ d 	 C! 91 t "" 0 d Jf.d !V "" OJ 0 ~ d 

UElflmfTU 'Ufl ~~lJ fl AtllU l-:jtJ'J~tJ'JlfJElfJ1'UUJ nWEll!flElEl 'U~ ~ 'U'VI 'VI1-:jfll'U'YIff~~1'U~fl\Iel.:jell!flelC11~fJl19$ -:j!1I'U... ... 

!tl\9l~fl\9iEln1J1l-:j111~\9IlflU~~1l-:jlf1~Ell1fJ1nil ~~~ fliJtJ'J~!'VIff!1J 'U!Vi Elfl!tllff -:j~~~Eln'U ~.:jcJ-:j'fl-:jlj ~fllJw~!lI'U1J1. ~ 	 ~ 

http:0.20-2.20
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~ • ,~ I 

fl !'tl11)~eJ ri ff~mfl'J~~milYI~mlh~lJ1W 150-1,780 tlJ\9l'J fl A'tlnl IX ~11 IX fl'tleJ~l1~111flU elrii'Ut\J\9lel1!flel Cl1fl1l11 'lfel!'tl1 
CU CU qJ CU :u Q CU 

\9l1ell1) ~~fJelflt\J1ij fl11lJIX ~ 1,780 AlJ\9l'J 1'U11~ nW~!1~h.tfl1'tllri1'U'l1ill1)~ij fl11lJCl1fl'l7'UlJ1fl1135 !l1elf!~'U~ mfl 
q cu U u 

rl'fl1:lW~QiJlh~nlmhhlflijIXllJ1),tlUU~eJelflifi'!ll'U 41J~ nwrieJfJ fieJ 

1) 111 nWfl !'tl1IX ~CI(1'U\9l~1'U\9lfl elri'Vl1~cI(1'U\9l~1'U\9lfl'tleJ~ell!fleluth~ rl!lIu~u fl1!U fl'tleJ~ 
~ ~ ~ 

rl'llhutb~ fluCl~uthl1IX~uflfli'~ 111 nwrlAllu,f'U~U11 ~A~fJ1'tlel~11~111fl ~rr~ij IXfll'W1J1fl~~ 1Jl1Cl~!l1~eleJri 
~ 

t'W'J1~!llu~ IX ~Am~All 'UA'tl\9lillIX ~1UUl1 ~'lf1~uth~rl - uti A1J'U fl!'tlTa1rlllJ''U!'tl\9l~ fi eJ !'tll'lf'U fl'U ij rl' lJ1 
~ v u 

C> .d c> <V a ~.d, d 9J QJ ,,~
2) 11'.1 nwYI ),lU!'U U\9l~fleJ'U), l.J'Wfl !t1U'WUl'l\9l eJ!'U eJ~lJ11)lfH'tl\9lflA'tl1IX ~fl1'U\9l~1'U\9lfleJfJ AU 

cu qJ :u qJ 

ell!fleJ Cl WH'J11!~ eJ~\llfllfu~rieJ'U,jl-:J Cl1flA'VHllfl~ IX ~1'l1~i1 ff\9l~1'U\9lfl111'VlHiifY\9l~1'UeleJfl~ ,ni1111''lflJ'lf'U 
~ Q 

Cl1fl1l111.J'J ~IX11lJUl111!~(nfi11Jll'i 1lJA~U'lh~1l11flm'i!'Wl~elti l~~-:JArieJih l'UA'tl\9llhIX~1'UUM~'lf1~tl fl111Cl1fJ 
u ~ 

l1''U'ihl.J~l1''~ AA~,fU~ 'J 111~11'lf'111'U 11.J'J~'lf1fl'JeJ1ftfJeJ~l1Ul! nJ'U!ll Ul1rieJlJCJ !!tl11111 nw ~ lJ,1 1 

3) 11~ nw~ J'lu1j\nJU 'flYl1~\9l~1UeJeJfl All'U'tleJ11A'tl\9l'tleJ.:J~ '.I 1 u,T'U'lIU ifl~.:J\9l eJA~eJ.:JlJ1mfl 

1l.:J111flA'W'lf'J11'Jruff'U~ij fl!'tl1~~~TUfl1'J ff flfl~ eJUlJ1 flli1 111'fl!'tl1~ m~eleJrilh~~1Jff.:J1tilJ1flUfll.J'J~fleJ11flU 
qJ qJ tU qJ cu 

~U~ U'~CJ ~1C] Alh.tCleJufl~'U'y'h111'11'J~'lf1fl'J~~g'U~p'Ufl'J~mfJ!~'Ul1drJlJC] UrJfl1)lflfl1'J'Yl1'U11u,f'U~ 'J 1U 
~ . 

alJUcl1!'tl\9l1h!1111JJfl11lJa1flUllJ1fl l'UflullCl m~6)f1~ A'lfU eU11cW1-:J eU111'Wfl tl1!~fJ1~1l1'U e1elt'J ~lt'J!!ft~ 
Q u ~ 

6)fftll'J~Yl1'U 'lf1t'J'tJ1.:Jfl\9l1lJ!'lfU el1!fleJ\9l1fl~ i.:JJ'Ull'J~6)f1fl'J~.:J itirleJt'J11'U1UU'U 

4) 11~ nru~ 'J l11~lJ\9leJ'Uflft l.:JfirJ~u~ ffel.:Jrl.:J'tleJ.:Juti,11!~1'W'J~t'Jl utiJ1t1.:JUft~Uti,1TW TU 
iJ , " 'j) , 

~'U11 fl'JelUflCl lJeJ1W 1!'tl\9lfl11~'tl11.:JlJ1f1f11Tl1 f1!'tl\9liJ lh ~'lf1f1'JeJ1ftt'JeJril1'UlUU 'U11 IXfl !1~ rJ~mf1!ll 'U'~'U11 'J 111 
Q Q cu Q 

~lJ~'Urlel'UeUVlf1 fllJfflJ\!'Jru!l1lJ1~Uri fl1'Jl1 1'U1 ~.:JJ'U A'tl\9l11 ~.:J!ll'UUl1ri -:JN~\9leUl1!~'U fl11A'tl\9l~'UC] ri1'U~6)f 
If) ,at:! '9J 9 ~.d <V ~ , 9J 9J' 9J ~ t:! C> a 9JQJ 

!'JfllJfl1'Jl.Jftfl'J1lJfl1t'J !'U'W'UYI'J~flUff-:J'tl'U!6)f'U eJeJt'J 'tl11cW1.:J 'tl111'Wf) tl1!'tlt'J1 N1lJ'U !tJ'U\9l'U 1l1flffflW~ 
~ v 

~ 'J111~ lJi-:J flri 11'Yl1 111'!flflUl1a .:J,11a1rlt111l1fl\9lel'U fl Cl1-:)'tleJ-:) 1l.:J111f)'Ufl'J ff1'J '.I rl!tJ'U~u~ Uel-:)~ 1~ .:J!1J 'U~ 
'JeJ-:Ji'11rl'lJ1\llfll1ft1t'Jff1fJ~ il1CllJl'J 1lJfl'U lflfJ!U'W1~eJri1.:J~-:)!~'U~'Utl1!'U f)lijeJ-:)uti,1 1!,r1'W'J~t'Jl~ -:)!ll'UUli~l 
(1'1t'J a1rlllJ~ IXf) l'U1.J'J~!YlfY''VIt'J'J1lJJ~iJiI.:J'tl'U1f)111ru~ IXfl'tleJ-:)lJ'J~!l'lfYfieJ li.:J11eJ'J~!~fl ~.:J eJd 'J~111 HA'tl\9l 

U Q U '1 qj 

~f)~eJ 3 el1!fleJ fieJ el1!fleJ!jjeJ~Ufl'J(1'1'J'Jfl' el1!fleJ'l[lJ!!(1'-:)!W~el1!fleJ'Vi1\9l~lfl a111i'11!ma.:Jlh~'UCJ fiel uth.h 

!~1'W'J~t'J1 uti ,11t1.:J utiJ1U llJ!W~rl'1,1l!uj1 ':Hl 'UrJ flmfll1 rr-:)iJflCleJ~HCl~l1lm~,11~ 1.:JC"j ~mll'U1l1'U1'UlJ1f1 

')'11111'1.J'J~'lf1fl'J'tleJ-:) 11-:)11 ifl'UflHY1'J'J fl'lJ eJ 1~'W!~ 'U~ fleJ ri Nl1ii.:J~ eJ fl1'J'lh ~lJ.:J1flfJl1'J~'lf1f1'J 1)d:i fll'H~ t'J-:) 
t ~ ~ , 

llCl1lJ 1fll1 {],flfieJ el1!fleJ'l[lJU(1' ~ a111 i''U fl1'J!~ fJ.:J 11 Cl11'UJ' ~'lf-:)1.JJ'~'lf1'lnrU t'JlJ!ll t'J,H1'U11'j nw'j lJIXeJ.:J ~-:)'tleJ ~ 
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~~ 

3.7.2 'fi'jiU1'YH'J1 

fH'lIlff .:J'lI~.nh!fl~fll~tl11l1hrih.HllfHrilUri~ ff~fl~ flrilJl1'U~itI'fiTU ~ltl1.h~lJ1W lJ'H ltlfl 'Y41 HfllJ!U1 til.! cu cu ca ~ II q q q 

U1nUU'll1'Hfl1.:J!~Ul1Ul'lvJ.w !'lIllJlu !'lIl'H,j~!\llUti'1 !ll'Ul1u1J'U!m~lf'U~~'U ri1'U!\llflU!lllJl1'U!~{\9l flrilJ 
~ Q 

~ 

Mumri-ru~1t11J'j~lJ1WtlfIi'lfflcr tI'U~11!UtI'U MU1J'U'Y4UlJlfl''U61U1~~lflY11 61!fl~'VW'H~~ 61~fI~~lfl~ ~lfJ 
Q II CU QJ q II 

~ . 
fl'j1~ n!,n1vJ ~ltllh~lJ1WfJflllU'jff~fl ri1'Ul1lH)flU ~eJlfJlh~lJ1WlJ'HlfJfI iJl'lfl'lf~f1 lhl.:JYiiui1~u cu q II cu q q 

)f 1 'J} ~Q.llIJ9I' 'J}~ 0G!'J}Q.I ~~I
111flfffll'Y4'Y4 'UjllU'YIH f1'j .:Jff'j l.:J'fi'jW~.:J !~ flfl 11lJ1Ufl1lJ Nfl'Yll !'H fl fl1JW~f.) lJ u'j~n1f1''lI~~ 

,r.:J'H1~Ufl'jff1'j'jflfl'"lt1U~.:J fl'j~'YI~1~fJ~U~~eJu flfll\l\leJ.:J ,r.:J'Hlfl!~l.U!~.:J~ ~l'lleJ\I~ 'j 1U,1 ni1lJil.:Jff \1111 fl 
~ 

'j~iu,1nl~mlh~lJlru 22 llJ~'j u~u1 nl.U'Yl1.:Jl1fl~~1'UeJeJmm~'YI1.:Jl1f1'\9l~I'U~flll~iJ 'j~iu~eJtI~ ~p~'U~ 
1~mU'Y41~'YI1\l~1'U'Yiff\9l~I'U~flff~''U61!fleJUlb':lff ~U~ih~i1Jff'llJllli)\I 1,780 !lJ~'j ~!tll~leJ 11l1l1flUNU~ 

q ~ • 

'fi'jW1'YlfJ1'jlfJ,r.:J'HI~Ufl'jff1'j'jrllJl~'j1ri1U :50,000 1J'j~fleJU 11J~1fJl1'U'Hfl1fJ'lfW~~\I!fifl'UQfl~ 1~~ fl'U i\l 

Ufffl\l'U'j 1J~ 3.14 [fl'jlJ'Yli''Y4fJlfl'j'fi'jW, 2547] ~fl1Jru~'YI1'l'fi'jW1'Yltllll'l'Hlfl'UfI'j ff1'j'jrll1'j~fleJU~1UMUQfI
~ 
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c : l;\4n'1t1~ih~Y11'fJ lh~~h~1\4 ,"\\~B';"Ilt1:~\l-~ ~ftrn\1o\tu'Jo;~ 

£ : fiwt1BiRl'l1P1,Yt14"'Mfl 't;"1l'1fJ~itaPl'Ul';fll!l~ ihuhun~ 1'{""""fl'Uim14 

Jsm : i;~'m'1~ ihh5l1pnmlo ilU."1i~arJn:i'll ~5I-2I"tn-Q-~"'; qFl~i,l'Hf~n 
r J;' • . 

Mz : i;u'YI'S'uJ ih~~\iGi'1\4!1a!i"n"jJVI~" ft'\l1~1AU.JijjI1 UfUI~lI\UUI~!I,d; ~lid:T~hll\n 

p : -Ruyu ~~," "uY!'ne: ~'Yl1-LYl1ih il1!'ln~njh1J'i~";l-J1n -dtlAilA,uu'~iilltl'wOMi: ~~t,~M\tl ~!'1~mnlJ 

PE : ~\h,:.rtJ~~ t\~hui ~\4h~ "UU.rHl~~UUlUt1:?'~fJU; q,,....i~-N~\J ;fffi 

Ptf: iiu\!" 'U~l.\' ~14m111Ld'tlIJUrl\'If ""~'4ft1UIJ,~:i;um1fl hinMn~,i fJf'L,"aiUi~u 

L_ 
r-

i Q1 : MtflLlUil:~n nTIlI! "'''V 1'l11t1Lnk ii"UFln~UL't.t~iUU102; ~FlFl1mf1tJ~li 

so: -t;llR1(],,,t!j1li ;;llA'J(]"n,ijn i\"'WB!ni ~",wflla~L\lmJ,..nl"'; ~flRl~UEliU,"lli'm'lQA1'] 

SDI"SOm/SOc : {1"~1UI~IU ,;uTjiltnudailGm ~tl'tl"j'l tiu.a~"lh~luLdmJur;,u 
tlfJ1;nlnjf1tJ1,Wt. "lf.'lIi ::~1Ai l Yl1ffll tJi; ~ilfl1;tJ(J11L~ fji'ff-Mhl~\4-1tftll~tJ14 


sOc : \1~9iPl tr,uIJmu..,~ 14"" fl ffi\riiu~lunuiU':;lhl.;rlh1~ "lfi\l1f~~ith~-((i,\its\4. 


sOm : ih~lJlWIn~~n'~~. ~w,j fl1.l, ~ 'I!n1 ~~m ~Plol·a\o\1J1 .,-.g~"I'j~1 ~~(ii1.l,~'14; ~~ltfl1~i~-~1 ~6"", 

SUi ; i;wrT..,~ VI"rtflfJ ~mrl'iUU1A 'Ul<l~~~Lij"e~~mL~tl1 ; ~Fl1~~~irJ~-~bd~~14 

y : \;"U~ ~'U11Elw.i~HmT~1-~wl ih;J.I;,n~I~l\4~: ~ 1-\1~Aiirt::!!5n 

II m: ~~hr~h . ih't11t'1Tl LdfJa::Lfl(J~ ; ~F.,.,«-:ht~Ll.mr~f1 
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1) Qflfl1eJ!l1elful~ (Quaternary period : Q, Ql) ~U~ff1U'11qj'tJel~,r~111~UflJff1JJrl 
flJellJfI"lJ111~1(Jf)lJl1lJfllJ'tJel~~~f)elurl'nl1~!n~'UrJfl~ ~~~lJ~U!rlellh~lJ1tu 1-2 ~lUTI~~lUlJ1 ~m~\l~11 .. .. 

!lIUQfI'11li~'t!~111~1iJwi'VIrn ~~f)elU~lJll1lJfllJflU~~rr~1liijflU\l1JW1fiu!njlH)U!iJulh.m~~ ~~f)elU'U 

QfI~u1i-:jelelmliu 2 ffJJlJ ~elff~lJ'11ti (Recent: Q) !ilJ~Ulrlellh~lJ1tu 5,OOO1J~~lUlJ1 flUl11JfllJlft~'U 
lJ'jntuUel-:j~J1lJcllJ'tJel,mlilhl1ml1.:rlulJuff1U'11ru '~uri li1nW~J1lJcllJUlit1111l'lWJ~(Jl ulit111h ulh~hli1u 

Q ~ U q 

Am~utiJl(JlJ ~~flelUff1UlJU~ lJ1ll1JfllJ'U1J'j nwllff 11..1'11tU lIdJ!ifel"~l~ (J~ 'U~elUl1"1(J'\Jf)-:j(Jflfl1elll1el{ui~ 
u .. 

ijlJfll1 fflT(J1'Wm:"i~~u (Pleistocene: QI) 1I~!lJuflln1lJfllJ'tJel~~~flelU~ih.lU1fl~1~~ J1:JJ'i~nelUflJ1fl nelU 

MUlm~1J1~Hlf~'WlJ~hnAm~ ~~f)elU'W1fl~\lflAllU~~flf)1.1rl'11hAril ifflfJtu~'tJel~~u~ij ifm:1W~AlIU1J'jnUm1U 
~~vrflcl1111Aril11j el!,UU~~f)elU~ lhf~ 

MU~~flelUl1lJfllJQflfl1eJ!l1el{U1~ AiJUMU'11ti~ Aft fill 1flflUll1JfllJ'tJf)~~~flelU 1J'j nw 

rl'TJ1!W~'lf1lJ111~ ~1J'Utffl'hlW~fl1J'li1JfllJ'tJel~"lU~~'WQJflcl1lh (Terrace deposits) lW~~U~t11'Vi1lJif.:J 
tfflfJtu~'Yl1-:j1iJW il1(J1fl1el!'Vlel f Ui1 i 1111'tJel~~~flelUQ flfl1eltl1el{ 1..1 11 ~lJU~~flelU~ ff~fflJi1el~~llJuri.:J 

~Jl1JJ~11i1.:J111JA'tJ1lm~utiJ1rl1il,lJ'u~u~ ~-:jijfl11lJrllitlJ~eliffl'1IW~1iJwi'VIrnfl1elrYlel{u1~!lIuelOl-:j~~
Q U U 

W W • w 

mJ111ffl(J11~fl!l1cl 1UJJ fl111"mflil m11l1 elriilff'~~lUUei -:jj~1111~fJ!'tJl~1-:j~ !fl~!lIUlh 1UU1'Vi1lJif-:j'tJU1~ 

'11tUffel.:J~~utiJ11J'j ntu~ri1.:Jrl'11helelfl11111~lh~~1J~ff~fl11AllU~'j11JJU11'u1fl1Jel.:J ~~'rl'flcl1t11 ~~flel'U 
U ~ 

W • w 

tfffJMUA~~A1J1 UCl~~~flelUti1'W1Jl1vr~ ~~~~flelUmcl1U1JifflfJW~U~fl~1~fiu 
~ 

"" d 9J d ~ 1 9J ';;'-1 9J
2) QfI~U'jff9ffl (1wassic period: Mz) tJlJ~UllJellJ)"~lJ1W 141-195 Cl1UulJl!W111~'W1J'W1fl 

11U1'l)"llJ MU~U~lU ifflfJtu~1Jel-:jMUlJ ffU~-:jl~ui~UelfllllflJUf1''J'W1JM U flJ1~lJul1~tlUel~U\:) MU i~ri 

(Rock outcrop) ~'W1JliJU1J'jnw fl1H1J11-:j 1f1'Uri!'tJ1'lfU flU uo~!tJl1lfflJ~~ ~~el~'VI1-:jilff~~1U~flt.lel-:jell1i1el 

ClWIll11 

elO''Urdeli1UlJlfl1J1.:Juri.:J''U)"~l1il.:JiU1Jel-:jMUl1'U1I~'W1JMU~U~nu MU!~f~ UO~MUfl'j1~lJU ffel~U'VI'jfl
~ ~ 

v • 

el ~1fl~MU1uQ flU 'W1JlJ1 fl'VI1~~1uiflff~~1Uelel mi1 lJ-:j '~'Uel~el1!flel~ lfl~ ~~lI~lh1flfJlH'111 ull1 UfJ !t11M U~'U 

el~l'bl11 

4) Qflfl1flJel'Wl'Welfff (Carboniferous period: C) lilJ~lHrlell1J~lJ1W 280-346 ~lU1JlJ1U~1 

]JlJ'j nw~!lIuMUi~ri~l1'jlflfJ 'M'rHu1JlJ1 nWl'WlJ~~ft fl,yellJ~ -:jll1ulJl'tJ1el~'fl~e)lUH)~lfl~ MU'W1fl~111'U 
11 U'VI'J 1lJ MU~U~lU Uo~lhlflJ1fllJU ~ -:jU lJ'JW1CJf'elUl11lfiUelO ihJel~MU~lIU*U~-:jl1~ eJ!111tlUU~.:J 

'II 
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5) ~fI~l:HihJ'u ( Devonian period ) um~~fI1C}$~!~rrU (Silurian period) !111~\UrlBlh~1l1tu 

346-395 iflUlJ U(;l~ 395-435 ifl'UlJ~~TUlJl~llJri'Wrll11'U~!flfl''U~fli.:J 2 e~1Jn'lililflirfl iJ11U l~ri '11' 
n'h.UlJUHrJBlJ'1 ~~'U!'tl~ell!fl~(;llfltJll ell!fl~ lfl),fl'W),~ ell!flB!jj~.:J ell!flB'W~'H~m U(;l~ell!flBlI),),'W~V4~t'J 

I ~ 

, CI <:> , C1~ 


'HU1t'JUf-I'U'Vl'tlB.:J11'U!'H(;llU fiB 

• 'H1.bt'J SDc: !~'Ul1U!~{~ u(;l~iJi\.nJl.:J"l 'tlB.:J!OlfH'tJllvJ (Tuft) U(;l~11U~'U~n'U
'II 

ffBflU'Vl)' fl~~!~'U1Jl.:JUlh 

• 'H1.11t'J SDm: 'il~!~U'W1fl11'U~B'Uff'tlll'HjB!'Vll !'tllUn1 !'tllrJTU1.:J ''U!'tl~ellmB 
'j) 

U),),'W~~~t'J !'tll11U!'Vi ~.:J''U!'tl~ell!flB(;llfltJll'il~'W1J11'U'W1frw 
, ~I <:> 9J li]~.1 ~ CI o'~ I ~I' 0' '~.1 0' ~ I 0'

• 'HUlt'J SOt: !lJU'H'U!fllfJ!'tll rnC)f~lJB.:JfllJ),~f1BU!lJUU'Jfll~),~C)f U(;l~U)'!l1(lflfflJU 

Bglllf1'UB f1'il1f1J'UfliJ11'U'Vl'Jlt'JU(;l~11'U!f1flIU1~ (Graywake) 1J1 ntu!'tll'H(;l1~~ ~BQ''U!'tl~ell!flB!jjB.:J U(;l~ 
ell!f1B 1f1),f1'Vi),~ 'il~'WU11'U'Vi1f1~ 

• 'H'\.bt'J SD: 'il~!1J'U11'Ufl1B),~ 1C}$~ (Quartzite) l1UVJ(;l 1Cl~ (Phyllite) l1umfuu1~ 11U 

'C1~ <:> <:>0' , 

fl'J1f1lJU UCl~1Jl.:JU'H.:J1J'lfU'tlB.:J'HU!'lf),~ff~flU'YI),f1B~ 

6) QfI'Vi1UfllJ!u1 t'J'U (Per-Cambian period: PE) ~.:JiJB1~!rlBtJ),~lI1W 570 iflUll~~l'UlJl 

'il~'W1J'HUUtJ'j'W1f111U1Uff (Gneiss) u(;l~lh!~ff~ (Schist) i1U'W1f)~'il~'W1I'Vll~~lU~~1U~f)'\JB.:Jell!f1B 
(;l1f1t'Jl1!'tl~~fl~ ~t1U~.:J'H1fl~1f1Uf1~~nf1fl~'¥lfJ1ilU n ~f)}Jw~~U~!~U!'YiBfl!'tllU ~ 

7) HUe)r-li1 ~ 'Viu1UUJ nw ll.:j'HlflUfI)' ffl),),rl 'il~iJ BIt'JBrJ''U'J~'H11~lJ'Hlt'Jfllj 1C)f 1C)f€) f)
o 'U • 

(Mesozoic) l1tilt'JU~U~ gr: 'il~!~'U1J1ntu~'ViUH'UUf)'jiJ~ (Granite) 11u1flBB 1)'~ (Diorite) l1UUf1'J 1u-1fl 

~B1J~ (Grano-diorite) U(;l~i1U'Vilf1 Quartz Felspathic Dikes i1U'Vi1f1~W1J~glJlfl111-rYifY~~1'U~fl'tlB.:jellmel 
Cllf1t'Jl1H'\.!rJflihrufl~U"l ~'Wulj~~''UUJ ntull.:j'Hlfl'UflJff1'j'Jrl~ f1fi1~Ufi 11'U!!BU~ 1C}$~ (Andesite) U(l~ 

M'U1 J 1 ~ 1'J~ (Rhyolite)Mui.:jffB.:J'lftJ fl~'W1JiJ BglJlfl 'Vll~~1'UYifY\9l~1'UBB f1'tlB~e)l!f1B 1'Wffl~ U(;l~ell!flel 

l1'UB~1f1~.:j!~'U!'tl~~ fl\9l Brl1Jll.:j'Hlfl!'W'lf'J'Y 'J W 

, 'j) , 

1i'JtU 'tYtu~1'UW1~1~\}~'U nl!tJfl~'U!iJBV4 iIl'JWl1i)'tU 'tYW ~11!'tlB.:jlh~!l1ff1'Y1t'J 'il~!lf'UiT,~uli 

ri1'U''Hru'tl~.:J~~'HlflUfI'j ff1'j),rl J'.:j~d''U1J1 nW~B'U!'HU ~'tlB~~ 'jlUfllf1f1(;ll~ lj1Jl.:jri1'U~fll1J!~t'J1Bdr11J
U 'U 'U 

!'Yi~ fl!'tllff... .:j~B'\.! f1f1H'tlB~lI'j~!l1ff Uf1~'YI1.:j~lUYifY~~1U~ fl~ f1tl1J!'tl~ tl.:j'H1f1~1f1U(;l~1l~'H1f1B.11t'J1iTW ~~iJ 
I t 'j) , 

~f1}Jtu~1~hrYi1!'tlT~ .:j'il~BQ''U!'tl~lli5 t'Jf1fl'UllfllfHl1el f1!tlln .:j'Vll.:j'Yl fY~~11mf11f1t'J'¥l1'1 111!!if1'il~!lf'Ui l~'Ull 

iJ ~f1}JW~!~UU~ ~~'j.:j f1f11~ Uf1~t'Jf1~1U .:j~'U 11lVll.:j11ff'\9I~1U~f1Ua~Yif(~~1'UBBfl !rlBV411l'JtU li1.:jrl'fll:lW~ 
I n I "" '" J1 ~ o'n I '" J1 <:> '" ~ J1 ~ 

'H(;l1t'J~ Bt'Jl~lJ'j~f1BUf1'U !'If'\.mf1l:lW~'tlel.:j'Wll'YI el.:jfllJJ~f1B1J'tlel.:j1ff~WU~1 J:tf11Jfl11lJU'~~1'tlel.:j WU'YIU(;l~ 
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iffl1:IW~'lJeJ,:r¥nu~1Jlrnl1 lfl'U1j.:Jli'jiihYw~1'U'lJeJ':Hr.:Jlrrfl'U'fl'jff1'j'jrleJeJmil'U 81J~nW i.:J~ [fleJ.:Jrll'j111UU~ 
1i'lH'Ufl~'U fl'jlJ,.,rWI'U1l1i~'U, 2531] 

1) ~ 'j11J,11111lJf1.:J (Hood plain) ~'U~ ri1'U111tY1'U1J~ nW~eJ'UflClH'lJeJ.:J~.:J111fl'UfI'jff1'j'J; 
!i1'U~CllJ1111flfl1'jfl'j~'l'l1'lJeJ.:JJ1 l11u JJutiJ1111qi111u10fflOl11Cl~h'U l'lf'U utiJ11h UtiJ10lJ UtiJTlh'U Hu~ 
utilh l~TVf'j~01 'UeJfllllflJ'Urr.:JJJcll,r10~1.:J111'j1fltleJ~1flO.J1il1 1'U'lf1.:JfltJ~'U11~JJ,1llllfl m,hl1111Cl'¥l1lJ 

l,j'llJ1 uu~yffl'Vfl!eJl~~fleJ'Ucln11lJ1r11JfllJr1'Ul'Jfl1 if ~~fleJ'U~JJl'deJ11011Jr11Jfl1Jr1'U eJ~1J1nw1mfutiJ1 1111,r 

!tlfl!i1UffU~'U~ lJ,1 1 (River levee) ri1'U~~fleJ'U~JJ rtfeJCl~!~ Oflfll1~\l fl,1 l,.,r fl'Vf1 il1l11JfllJeJ~1'U1J~ nru~ ~JJ 
(River basin) ~eJriiflueJeJfll11 utiJ1iiifflllW~flfl!~01111lJl (Meandering river) uCldjfll'jr1fl!911~~'U~1tJ

'\J 

'\fI1.:J~l'U,j'HeJO~UeJflnu1 JJ fll'j!l1~ Ol.Jl'l1.:J!~'UeJriH:rlJeJJ'.:J1'UeJ~~uu~111111 'l1''U~.:J'Vf1J11JJ ij.:J1rr.:J (Oxbow lake)
~ ~ q 

111fl~'U (Point bars) 1'l1.:JJ1!fh~\1 fll11JfllJ (Meander scars) eJ~.J11111'U1J1 nru1flft'1 UliJl ~.:J!i1'U1~1l~'Ufhfufl 

~'U'lJeJ.:J~'U~1'U1J1 nWi.:Jflri11l.JeJnlllflJl.IrJ.:Jii ij.:J'lJ'U1fl111tY~eJ ij.:J1J'j!~fl ~.:J !,j'111111!tlfl~l.I!~eJ.:Jlllflfl1'J1I fl 

~'U1J1 nw~~ lJ 1flOff'U~'U11JJ l'lJeJ.:JulJ\ini 1'U'\fIl.:J~nr¥lff~~1'U~mil O.:J llT'UeJ'lJeJ.:Jij.:J l'hl-H!flflllluij.:J 

li'J 'JlJ,}(l~~ JJ '\J'U1fl111uj~ ,!fl'lJeJ.:Jl1'j~!'\fIffi'\flO 

1J~ nW~'Jl1J,1ll'blJfl.:J!n'U1Jj nru~~lfffl 1flfJ.J1 l11eJoff .:J111fl'j~ff1J'J11'1~mtJl'Uflu1.:J
q ~ ~ 

'UeJ fllllfl1J1.:JUl1.:J l'U1J1 nWr:Y'U~'U1lJlh ~ 'j11Jt11";1lJD.:Jtl'UeJ1W 1!'lJ~fl11.:J'\J11.:J 1flmU'r41~eJril.:J~.:J1'U1Jj nUl 

~eJ ~'j ~11i l.:JUtiJ111.:Juu~uliJni l'U \9l~ fleJ'UJl~,.,rfl'VfllJlr11JfllJ!n'U~~ fleJ'U Cl1J1 l11lil'h'U111uj 

!deJu~!~ fJfl ~ .:J11~!1Jl.I1'~1l~'Uil1!U fl'\JeJ.:J~'U'l[fl~1.:J1 uu~11'\.i1fJ~fflJ'\JeJ.:J~'U1J~ nUJr:Yl.I~'U1lJJ1 !m~11'\.i1fJ 
'jJ 

~fflJ'\JeJ.:J~'U~~fleJ'UclTtl1 l11li 

2) ul'U~~'Vfflcl1JlflUH!fllflCl1.:J1lfli (Semi-recent tenaces) ~'U~U1J1J~JJeJ1QlJlflfl11~'j11J 
J 11111Jf1.:J UU~eJfJ'1'U1J~ nru~ ff .:Jfl11!m~ iflUf)';ileJeJfl l11111flUlJ'J 1 fl11lJff .:J'lJeJ.:J~'U~1'U1J~ nrul'lJ~~fl~eJ 

~ ~ ~ 

'j~lf11.:J~ 'Jl1JJ ll'hlJf1.:Juu~u 1U\9l~vrflcll,1 lflul.:J!n lflul.:J 11111 11~fieJfJ1l11~ fJ'U 'tJeJ01.:J'lf11 (Gradual) l'U 

l111~lJ'UJ1~ Ilfm~ eJ~'UJJlmnuli,1111~~'UlJ1ltif1.:J1'U1Jj nw~ fl1'.ilnfl'\JeJ.:JCl1'U~~,.,rfl cllJl~eJ111~!1J'U!'Vf'jl~ 
'j~fllJll11'1~mUfHH'l'l11,ruJ.iJ1ii flU rlfl!911~tH itJl'UH1.J1~.:JlJlfl~'U !m~fff1.:J~'J11J t11111lJi1.:Ji'Ull1:U~'UlJl 
ri1'U~ 'j11JJ 1"; 1lJilHfllfll1~flulm1J'UUTU~~,.,rflcllJ1 If'U~U1J1J~!nflmflfl1'j fl'J~1'\JeJ.:Jfl'j~1J1'Ufl1'jJ1i11U 

!1J'Url1rlty 1'U1J~ nUl~'U~'\JeJ.:Ji;n'U~~vrmi1,1 lflCll.:J!fl1fluH 111li 11~'Vf'IJn1 'UJJ l1eJlJtJCl1fl~l.I fl'j~1iflfl'j~1110eJ~ 
i1 ltJ i.:J~!1J'U!'Vf'j1~111:UliJ1l'blJl'U1J1 nrul1U.:Jll11,ftJCl1flffllJ1'.iflff11.:J i'.:JeJ1ffoeJrilfl' fffl1'Vf'\JeJ-:J~'U~ 

'\J 

'j 11J~ 01J11'Ufl-:J!1I'Uu flfl~'UUeJ'UUlfl!~m!eJO ri1'U'lfWl1~li fl11lJU1fl'lf'UUeJfJfl11 1!tJeJ~!~'U~''U1Jj nru~'Ul 
~ u 

!W~ 0-3 ltJeJf l~'U~ 1'U1J~ nW~fleJ'U 1flfJi11tJl1~eJri ff -:J111fl'j~i1JJ1'\f1~m 111'Uflul-:JtJ'J~lJ1W 30-50 !lJ~'j
~~ 

'jJ , 

ifflElW~li'j& r:YW~l'U!!1J1JU 11~'Vf1JeJ~111111l!\9l11~'Vf1Jl'U1Jj nrun1Hl'lH~eJ'U!lrU eJ'\JeJ.:Jei'1lfleJ1J'j'j'Vf~~ r:Ym!Cl~ 

http:1,ruJ.iJ
http:1flfJ.J1
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el1!fleJl'i1~~1fl l'l1\Jf1llJl1ff~~1''U~fltleJ\Jel1!fleJl1'UeJ\Jlh UO~ lU1J'j nW~eJ'UfHll\JtleJ\Jel1!fleJo1f1011 ~'U1J~nw 

d'C!QI 'V 0 ~c1Q1 C! x ~0"" C!X 

'U lJ1~\l \?l'Ufl 1!'U f1lJ1111fl~~fleJ'Uo 1'U l1'11'1lJfllJlJ!'U eJo~!eJ OflUo~!'U eJ l1f.ll1Jfl \Jlhu flo1\J 

QJ 0 ~ Q.I ~ d ~ r.:1c1c.1 f ~ .c:1 .d 
3) ol'U~~'W flo TU 1'i~f11J~1 (Low terraces) !lIlfVnl'YI'YIlJeJ1QlJ1flfl11'W'U'YI ffeJ\Jlh~!fl'YIl'l 

flril1lJ1U~1~eJU~'UUo~rn~r:i1!~'Uri1'U~!l1aeJ (Remnant) tleJ\J~J'11Jlhl'i1lJO\J!ri1 (Old floodplain) fl11lJff \J 
'U 

!flmu~OtleJ\I~'U~1l~eJriff\Jf)':ho1'U~~'ri'mi1J1fl01\J!ri1fl01\J111li ffflTW~'U~ri1'U111ruJ'11J~01JJJfl11lJ01f1'lf'U 
'U'U u 

1li!flU I nJeJ1!cH'U~ ~~fleJ'U"llj,~'ri'f1lJll'11JfllJn'U1'U'U1 nW~U~1t1eJ\I~U~U1J1J~ ~'Ull~JJ1'~ll~lHh!'Ufl 
o ~ ~, d X ~ 'C!Q' 'V~ QI , 

lJ 11l1fl~~ fleJUo 1U l'Y1'Y11JfllJCJf.:Iff1U1lfUH1J'U~~fleJ'U!'UeJlW11JlfJ' eJlhuflo 1.:1 1UU1\JUl1 \J'VfUlJffol! W\Je:JOfl10 
u 'U 

4) 01'U~~~fl"lJ1J'~~1Jt1\J (High terraces) !~'U01U~~vrfl"lJl~JJeJ1QlJ1fl~,!f1UO~JJfl1J' 
QI '1 ~ Gj 'VC! "" d ~ X c1 d' , , Ii] ,0

flfl!CJf1~ !f10'U 111U'Vl1 !l1lJi:lfl1'WfllJlh~!'YIfH1J'UU1J'Uo flfloUoeJU olfl 'W'U'Vl!!1J1J'U ll~eJOff \J fl11Uo~ !flo1111 
~ ~ ~~ 

lllflU~J1 !rieJ!l1 01J IlQl1J1iJ'W rl'w ~1'U ff1lJU1J1J~ no'11 1r~eJu~'U ! f10i'1 1tJll~eJ ~'iJ \1111 fl:J ~i1J'Jl'Vl~W 

tJl'UfloH tJ:J~lJ1ru 50-80 !lJ~:J l'U'U1 nrull\Jlf1f1'UfI:Jff1J':Jrl 'W1Jclm:Jtll~1i:Jru rl'ru»1'Uu'U1Jl1ililJ1f1'Ufl 'W'U 

n'1 'WeJ gl~Ul1rieJlJ~ 1!C1~ri1'U111uJll~eJ~1'U!tI~el1!fle:J11'Ue:J\J1T11 !C1~el1!fle:J i'Wff1a 1'~Q~'U flWU f1!fl f11l1n~~ fle:J'U 

~ lJ1'Y11JfllJ~ \Jri1'U 1lfrud~1 U~~ fle:Jl.mi eJlf01lJ lf~ e:JtJ1Uflol\J UC1~1J1\J!!11 \J'W'UffC11!!C1\Je:Jri~10 ~flllru ~tle:J\J 
u 'U 

ffC11!!n\Jihf\J!~'U oe:Ju!a fl~ tI'U1f1fle:JU fl:J1f1 ll'Ufl:J~"t\JJJ flnlllJ~1nultJ'U ne:J'Ull1qj~ 
5) _fU'U~~fle:JU~U'ri'f1~f1\9le:Jfl'U (Coalesing fans) 1iJ'ilhYW~l'Ulfl.hll~ Iflfllllflflllfl:J:JlJtle:J\J 

ci 11110 "11iU\9l1\J~ ~\J'Vffl'Wl!e:J l~~fle:J'UrlTJllJlll1JfllJf1'Ul'U'U1 nWUlfl'YI1\Jl! 'Ultll\9l1\J~ llUl'll"t1lflflif'U~1J 
Afl1Jru~f1 ~lll~ u'Vf~lfC110~ el'U~ lJl\9l e:J!~ e:J\J fl'U fI:J~lJ1'Ufl1:J'Vl'UtllJlfl f11l1flfl1:J'Vffl'W1! ~lIrllJ1 (Channeled 

flow) ),llJi\lfll'J'lf~~1\1 1~1Il111l11l~ U\In\JlJ1U~1 (Slope wash) lh~ flnl1cl\J~ 1l~'W'Ul1lJ~~fle:JUtI'U1~!a fI 

~ 'V Q QI ,d ~ ,~~ "" X Ji c1 "" QI 

lfJ Bfle:J'Ul'i 'U'Vl'UfllJe:J~!1J'U'lflJ'U1\J ~l e:J~111'U e:J'lf'Utle:J\Jl'IU'W'U~l'U (Base rock) 'WUl'lU'U'U!'U'U~~ fle:J'U~ U'W~ll~ 

W'U!~'U1J1 nw fli1\J e:Jril'll\Jl1ff~~lU~fl'Ue:J\Jell!fle:JC11f1011~\J lU1J1 nru~ lJ flihh~!l'lff!~'U!'Yie:JfW\Jlff \I!!C1~JJ 
'U 'U 'U 

ci 1'.11l1ci11ilJB glJ1f1 flUll'UtllJll~!flfle:J~ 'U1 nw U1f1'VlHtle:J\J"1111l1"11in\9l1\J~ fffl1'W~'U~ ,b'U11'1q!!1J U 

!!1J1Jn flfl~UC1e:J'Unlfl ~~ fle:JU~lJ1t1'UtllJ f1'UJJ lfC110tl'UlflJ' 1lJ.J'\Jne:JU fI:J1flUO~ne:J'Ui1'W U~ ri1'U111tU!!~11l~ 
'U u 

C! Ji ~ I ~ ''''' "" ~ "" ~ I "" "" ,d' ~I QI 'V
lJ!'U e:Jul'UfW1\J1'I:J e:J1101'U !'If'Ul'iUUfl:J'U~ l'i:J e:J'W1f11'1 'UUu:Jtle:J\ll'IU!!fl:JU ~ ~~fle:JU!lfC1 l'Ull~!uU1~Q~U 

ti l!U f1t1e:J\J~'U 

6) C11'U~~~fl~'UlJ1fn (Marl terraces) 1i)'ru 'fftlJ~l'Ul1l.bll~ll~'W1J!tJ'U1J~ nWfli1\Je:Jgl'll\Jl1ff 

~~1'ue:Je:Jmll 0\1 1~tle:J\J~1~\Jl'i1'f1 ~\I!tJlHtI~el1!fle:J~lfla !m~ell!fle:J~lf1~ 1 vfU~lJ ftm:lw~!l1 'UC1 flfl~'Uoe:J'UC11f1 
'U 

lf~ e:J), 11J~ lI'Un1~!l'l1l1m~.:)!tlln':)~~:J1'U~ lJ rU'111l11,f'U~1'U'U~ !1W~ \l flui'U111''j11J~ lI'Un~ !f1l1f):J~'U1Uf)1'j 
Denudation W'U!tl1!fIf1 (Inselbergs) e:Jgl1C110Urf\J e:J11l~Oflyf'U~1'U'U1nW~11~:J1'U!!'U1JUfllJe:J\J~ (Piedmont 

plain) i1'U~'W'U''U'U1 ntu~!tJU'W1fllfU~'U lrie:Jffnlo~1~n(ill11!il~fl1J1l'UmJtleJ':)~uJJ1fn 1'I~ B Lime 

concretions Bri!tJ'Ui'U11'Ull'U1Jl\1Ut1\J'W'Ul1JJfl11lJl1'UllJlmT~h 10 !lJ~:J ~\Jll~!1Ju1'~fI~uil1ru fl~'U~!tlflmflfl1:J 
~ . 

QI Q ~I ~ "" 0' ." ~ , 9 ,~ ~ C! ~ ~ ~IQI

ffCllmll'UB':)l1lJu'Ul'I), eJH'UlJl), (llJll'l 'UtllJIlUG}$ \JffW !l1UHlJ 'U~~fle:JUnt e:JC1~!e:J o~!m~!'U eJlfOTUtI\Jul'UflC11':) 
~ u 

http:fle:Jl.mi
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7) ~'U~b~m~Clr1\~'illflnTHlflfl'ie)'u (Dissected erosion surfaces) 1i'jtlhyru111UlfU1fJ~''lfn'U 
ll'jnru~iJfl1'JtlfutYfiTrf~'U~,,rllllcr fJ'UeH 1f1fJflU'lf~KHuCl~rl'.rYnnfJtlCl.:J~'UMU111U~h.:J~ fll'jtlfl!9$l~1f1lJ 

rl'TM'1fJrl'11il'j~1':)~ ~1lJn'Ufl'j~'U1'UflU~U"l !i~1 Mass movement, Slope wash 'Vi11,rfl11lJCllf1'lfUUCl~'j~i'U 

1JCl.:Jlfu~ ClflCl.:JlJl'illm~lJ 1Ul1llll UU~fl1:lru~1JCl\l~U~ri1U'lfujll~l1JUU'U'UCl flflS'UClClUCllfl UCl~Clriff.:Jlllfl 
~ CJ 'U cu cu 

'JJ • 'JJ 

'j~iUUl1'l~mlhuflCll.:)t1'j~lJlru 80-150 !lJ~'j ~U'¥h~'U''U1J'j nruUll~OClfh!'Ufl1f1lJ~'j .:JlllflflUffCllfJ~1Clrin'U 
'II 

, ,,~ 

Yi'\fCl.!JMUWfI~l.!J~ M~Cl1fffJQmfl~ClUO'lfJ''U'j~fJ~l1H5'U~ ~'U110Clrll!i1f1lJlmflfl1'JffCllfJ~1t1Cl.!JM'U~UfllU 

M'UtI'UNfflJijrifl1fJMUUCl'U~ 19$~U"~M'Ull~9$ClCl~ MU i'j1 Cl 1'jfl ~\I!1J'U1~tl~ufil!i1 fI~U ~!flfl1l1flfll'j
~ 'II .. 

QI 9J QI ~ I q I ~I d' d' -<!l tIQI t:! 

ffCllfJ~ 1UCl 1lJll111tllJflU9$.!Jff1U mty!li'U~~fleJ'U!l.! eJil~!Cl fJflUil~!UCllffJTlJtl.!J lUf)ill.:J 

8) fH1Jl (Mountains) ~'U~ll'j nrum1Jlri1u1lfuJll~iJfl1llJCllfl'lf'UlJlflfl1l 35 !t1Cl{!cU'U~
'II 'II U 

fJ !'tJlll~~lllJl fl'YlHfl l'Ull fl'~~1'U~ fl ~.:J !lI't-U1J~~ fI~ Cl tllll1\l111f1~1m!Cl~11\1111fI~ i lJ1i1U !m~'Yll\lfllUllff 

~~1'UClCl m'tJ~~ fI~ ClfhHr\l111f1!~'lf'j\f 'jrn1'U'U'j nru~u~ fhh 1fltleJ~!~U11tiCllJ~ f11llJ~ -3t1Cl ':)fJCl~H1Jl 
ri1UlJlf)'il~ff \If)1l200 !lJ~'j 1llf)'j~~llJl'Yl~mtll'Uflill\1 UCl~fJClfl~ff\I~ff~ff .!Jf)\I 1,780 !1J~'Hllfl 'j~illJll'l~!Cl

'II '\I .. 'II 

t1l'U flCl 1.:J iJi1 'Ulf'Ul1l'U11illlJW fI~ \lffCl llJ~1 ,,r~h~'llfl~ 1.!J"} fl'U ~'~UtI'j~llJ'lfi1 fl1JCl\lM 'U1J'j nruJ'U~ \lri1U 

q I 9J "" "" d'~1 X I 9J t:! X -<!l tI 
~lftyUCl1f1'Ull'j nru'U!u'U~~flCl'U!'UClflCl'U1J l\1il~!eJ lJflUil~!U fJ11tJllltl\l lU flilH 

1)1 , , rp 

:WUl1 ,h)11lUMri\l~umu lJ11~tl~uallfi'1J!mri-3~'Ul1~tl fl'j'j1J!f1~ eJ.!Jl1U~U!Nl'lf1J'lfU1J1 nruei'l!flCl.. .. 

'U)'j~~~ fffJ 11.:Jlf1f1UflHf)'j'jrl J\lClri1u1l1 nrulll'U'Ul.:J~lM\lllJ'; ~l'Uil'UH~lM\llfJ eJl!fiClll'j'j'W~~ fflJ 
'\I 

l1\l111f1'UflHY1'j'jrl t1'jlf)fJCl~'UUNl.!~fJihh~!l'lfl' lJl~'jlri1'U 1:50,000 1JCl\lf)'jlJUNU~l1lfl'j (h~'U'll~ 

L7018 'j~11\l 5040 IV (eJl!flCl!nl!~lJ1) Cl~'U~tlfl UfM 'j~1111\1 608000E-610000E Uil~~rlfl UTM 'j~lf11\l
'II 

1758000N-1760000N iJ1JUlfl!,1Cl~t1'j~lI1W 1.31 ~l'jl.!JflimlJ~'j lfj Cl 'lh~lJlru 819 ,~ i\lCl~M l\11l1flU11ri\l 

~'U!~11'111'l1·rYifl'mUCl'j~fJ~1'll\llh~1Jlru 200 !1J~'j 
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J~i1JJTI'l~m11TuflC11-:J11J~1l1ru 44 All~J 81-:J~-:J1l1fleJ11flJW GPS rVltl1JA~tl-:Jn1JU~'U~fllJ11:i~Al1fY 111~nri1'U
q ~ 

1:SO,OOO EijeJ~flJllU~'U~l1111J ~'U~ fl1dh.J flll~-:JeJgi'UAEij~~'U~ tlllJ111 -:J 1fltliiuliJ111-:J!tJ'U'¥nnl,ff1rJl1C1'"fl 

Jt cill) ~I QI ct <'J QI ct ,91 191 "'> QI ct 991 Jt ci 
yrUl1 !11C1~111U'U1lJJ~1l1W~~1'U~fl!u rJ-:J!l1'U eJ~~1'UeJeJ flAu rJ-:J ~ eJrJfl1Ul1fY~~1'U~fl mrJ-:J !~\leJ-:J'W'U'VI 

~ 

fl1rU'U flll J~rJ~l1H11J~lllW 200 ~ll~J 11uu'l1''U~'U~a1J11li-:J1111flfl fl i'lf'11J~ iO'lfUdj'UU1,j'11 UC1~~'U~ 
q ~ 

iffl1JW~l1H1iJW 1'V1fJl~'U~an 11lri1'Uil1tY~-:JeJ g1J'U~~fleJ'UJ1'W1UCl~1JH ri 1'U~-:JeJ~i'U 
~~fleJ'U~~yffl~l1Jl~flfli'U~'fI 'fI1eJ!'VIeJf'Ui~11J~fleJlif1'1rJ flJ1f1l1Jltll1J1tluil-:JUC1~~1.Hl1U(J1 1~fl;'UtllrUfl 

'J} 'J} ''J} 

~'U1J1 nwal:i11l1lfleJdi'Uflri ll~~fleJ'Uri'11.11 ~'UAl1it tl11'U1J1 nruu ~fl~U!1Jli~~fleJ'U~'Ul1 'J1lirillUll1h ri1'U 
C\J q q 

111tY 11'J~ fleJli~1rJ'VI'J1tlEijeJ-:JUll1.h 'VI'J1rJull-:J ~'U~l1lj011'fICl'U ~ ri' l1.h'Yi'fl'W1111ff~fflli'U~ J1litlll ~ ,ull 'U 
'J} 'J} 'J} , 

U~'1ff~fflli1EijeJ-:J~~fleJ'UEijeJ-:JUll1111J'I fl-:J1.Tl.fw'Ull al'J1u~'I1~i'li~~fleJ'Umflfll'J '1 vr~EijeJ'Ii1'Ul1Cl1rJ'lfW fl U\9l 

ct 1 cI QI <'J 1 rI 1 cI cI d Jt ci 0 1 1 91 1 "'> 91 
11 U'J eJ-:Jfl 'lh~fleJlil1Cl fl 'fIeJ UJ fl1eJJ~'l$ UCl~U'J !cWClfl ff111'J !'UeJ~ulfl'W 'Ul1 fflJ11lel ~fleJUU 1-:J11 Hu1fll1'U~ 'U 

tl1!'Ufl 'J~lili'VI1~Jl~-:J!1J'UiJmrrJa1il.1J1'Ufl1'Jf11ruflJ'U~'U1'U~'U~al'J1U J'U~'U!'HitrJ1U~!nfli'Ui1'1~Jln 
YHr.N1'U~1 (~eJ'U,j'l-:Ji1-:J) 11'flu~ii!d!fl ieJft1'U~!1J'UeJ.:jfltJ'J~fleJlil1afl !~ eJ-:JU1flfll'J'1EijeJ.:j!!~ rvJCl~fflhf ril'U 

J'U~'U!l1it rJ111'U'¥n ltlll~Aflfl1'Ui1.:j~J1lJWa-:J-:J1'Uff .:jlllfl~'U'U 1u~Anfl1'Ull'j nW~elri'm'\9l~ flel'Ur1'U~'U 
C\J C\J 

9J t , gJ 9J I}I' 

a fl1JW~~'Ul1 rl1'J1u!1J'UYi J 1litllJl1 l'¥1111D'I ~~ flel'Uli'j nw it An fl'illflUll\hft'Ur1'I 'Utl~ 

J111Cl1fl ~~ flel'UrifelC1~!~ rJfl~'1fl fl'Wfl'W1111ff~ffJJi1li'U~-:JeJd1-:J\9l el~it el-:J! m~t1l1'Ul'Ui~uri~~flel'U~'Umu rJl 
~ 

!lI'Ui'Ul1'Ul ii ~!'VI111~elihh\9l1Cl nieJCl~!~ rJfllJ'fI11lJmit tl1lJ1fl ff1'U il1tY'WliU~ !fl1eJ~1'U~ 11'fllJ'VI'J lrJu1J-:J!lI'U 
gJ ~ 'gJ 3J I 

i'Ulil'1~ Ul1Jflffali li1 nw1flftrl'TLi1Yi!flrJii'VIH111~1f1 l11il'Iu~iii'U'VI)lrJl1rnlitJ'Ufl'J1flCl~!~ rJflYi ff~fflli1 
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~ ~ bJ "" 
1]1 nW~~fHllnlTWl !f)~\JlflUlJ'til'Vi'~'VnAellfl'jl~ lY'U ~'U 'YI'jlll !l1ff~fflJil UI lJ'j nw 

lJ~ nw lf~~elril~ ilir1elt'Hll'U'j~lJlJ 1J~'Vlli'VHl'lJel~f1l1lJell~'lf'tHm~lhf.il~'U11~11'UD1~ ~~ i~~~flel'UlfCllll . ~ ~ 

'lfi1 ~ 11~11'U fl'U ''UlJ~ nWllhh~rl'ni1elel fl i111mlfu 'Uff 
'IJ 
~ ~~flel'Ul1)~flellJ~ll1'l7'U'Vl'jllll1'U~'UAlfil lIlffcllJt1lJ 

i'U~'U!lfUlIl11'U'YI)lll 1J fl)1~Cl~A~ lI~HCl~Cl fli'~l1~l1'U~ll1''UlJl~i'U 1J1h.h~lClUCl~rvl111'U,1wI1Cl fll'jfl~
'IJ 

rJJ. , !iI 9J , 

'lJ'Ul~ iii fielll~ UH'l7'UlJ fl1'j!l1~hJ'Uul1Cl~'lJel~\9l~ flel'U ''UH'Ul~~ el Ol~'j l~All f1l1lJlf'Ul"el~~~ flel'U'lf'UU elOll 
'IJ 

5-20 AlJ\9l'j 

Q Q.f 0 ~ ~ ,~ QJ d ~ di Q,I 

lJ'j nW~~flel'U\9l~'W flell'U 1 !fl~\JlflUlJ'U lfl~!C})'l~'VlHU'Ul~~lJlfl'lJ'U A'U el~\Jlflfll'J lIfl~ 1'lJel~ 

H~ ~ 'Vll ,,r~~flel'U1i1'jJnnlf~el\9l~fm'U,1l'Wl)l1'Vi'~Hffjjel'Ull flllfl~'U 1J 'j~ilJff~ty:h~'j llJ,111'i llJt)~lJlfllJ 
'IJ 'IJ 'IJ 

clfllJtu~fliJl1'j~!'VlflUlJlJ,f'U1T'Ui~ Am~lJ'j~ilJ~ U\9lfl~ l~fl'U \J'UiYllJl'jllU1i~Oelllelelfl!ll'U\9l~'Vi'flrl'1,11'j~i1JiY ~ 
'IJ 'IJ 

~ ~ 
t::t 0 , Q.I c1 Q ~ t:::l' 

iY'U 1\9l1Clel el'U Cl fl1:lUl~'U'WlJ'Vll~'Vlftm'U el'lJel~lf~lJ~'U!fll 

3.8.2 1f1'j ~iYfl~'VlH1i)W1'Vllll'lJel~i'U~'U 

'lJel~i'U~'U\9l~flel'U~'Uif'U~a1J1\JUlfri ~~'UlJ~ nru rll!flellJ'j'j'W\9lcWr;lll ll~lfl'~'UfI'j iYl'j 'jrf i.:JUff~.:J '1.~~ 11~ 
J1 c.1 r\ d'bJ 9J "" 0 ~ J1 c.1 0 0 

3.16 'W'U'YIiYl'jl\JlJ'j nru'U !~~l!'U'Ufll'j!m~iYl'jl\J'Vl~l1lJ~ 30 lf~lJ!m~ f1'jellJfI~lJ'W'U'Vll1'j~ll1tu 1.31 \9lUl~ 
~ 

f)lCl!]J\9l'jlf~ ell1'j~lJltu 819'11~fJflU!\Jl~-ffU1\J!fUlJ,jl-l'j lllCl~!~ lI~~lfJiY11'UAm~~'UH1J1JlflJ'U~ll1jj el ~llJ 

U'U1-ffU111 6 U'U1 'j~fJ~'th,:j'j~111VHn.nl1'j~lJlru 175 UJ\9l'j 'j~fJ~l-i 1.:J'j~lf11,:j11~ !H\J1~11'j~'lJ1U1 200 !lJ~'j 

11~ el~'Uel ri t1lJfffl1'W~'U~ , ~'Vi 1fl1 'j!\J 1~a1'.1 l\JlJ~ ntu~ ~1l 'U~ ~ 'U ri 1'U1J fIf1 CllJ!el fl iYl'.i fl'j 'jlJif'Vll1~ ~u 
'IJ • 

~ . 
~Cl\Jlflfl1'jrll'jl\J'll.llJ11 'If'U~~flel'U~'U!l1i1 lIlfl)~\JlfJ~lelgl'11lJ~ !1U1 rll'j 1\J cl fllJW~ fll'j 

ff~iYlJil'lJel~i'U~~ flel'U,'Uif'U~ aUl\J f11~1~11\9l~flel'U''U~'U~!n~\Jlflfll'jiY~iYlJil''UlJ~ ntu~!ll'U~ 'j1lJ 

J lr1llJil~ ~~A~ 'U'YI1~JlUlJlJ 1 f1',:j\9l1'~ i'U~'U!lfi1 lIl~lf'Ulcu' .:JlJelflif~fll'j (,(~(,(lJi1''U'lh~~,1lA~ ela'Ul1 1lJ 

~'U~ ''Ut1~J llfCllfl ''U'lJru~~~~ flel'Ui'U~'U!l1U fJ111'U'Vl'j lfJiY~ iYlJ~QJlel~'1'UlJ~ nrulfla~~ flel'Ui'U~'U 
"" 11 "" <:1QJ ~I J1 <:1 CI <:1 QJ QJ QJ ~ ""'" 1i'j'jlJ'b'l~ !'U el~'UlJ Cl fllJru~lu'U~~flel'UI'U el Cl~!el fJ~ll ~Cl~!el lI~lJ lfll1~\9l1(,(ellJ fl'U'b''U~~ flel'U~ U iYTU l1ty 

l1'j~flellJ~ll1 ~'Ui'UlJ'U~ ~All'Ui'U~'Uj 1'U11'U~'Umi1 fnt) ~~'Umi1 fJl lJ il 'U'Vl1 lIl'~tpJ~l1'UlJlfl lJ f111lJlf'Ul 
~ ~ 

l1'j~lJltu 0.10-0.30 !JJ~'j 11~i111~l'llJ'lf'U~'U!lfi1l11 *'\..h~lell!fllJ!'Vllt)~!'Vll!,j'lJ iJfl11lJH'Ullh~lJ1W 0.50

2.30IlJ\9l'j 

http:0.10-0.30
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.... i Jf 9J 1 C1
milfl fll:lW~'YI1-:j fll fJfll~ ~ flfJfll'J'YIfl'tleJ1J!1HH\9I 'U 'UfllfHY'U llJ Ufl~'V1fl'tlel1Jfl11lJm'U fJ1"eJ.:J 

~tJ~1fJnfla.:J ~1J':hnmlJlw~'UnfUfJ1lJlfl !W~~'Uijfl11lJ!l1UfJ1'tl-:jlJlfl \9l~f1eJ'U~'U~1~!1~1'U1\9lfl~1J1'U 
~ Q 

, ~ ~ ~ ~ 

f11),'li l~a~Uf1~ eJ.:JiT'U~'U!~l~el ~'U!l1U fJ1 ~111\911flUfllJ!'YIli) .:J!'YI1A,j'lJ ~'U!l1U fJ1'l7tJU n f111lJl1'UUJlfl'YllrYi ff 

\9l~1'U\9lfl !U fJ.:t'~ Ufl~1JHfl.:J ''l111l·r¥lff\9l~1'UeJelm~ fJ.:JAl1U eJ"el.:J~'U~rll'J11l A11'Ui'U~tJ~'~A11'U1\9l11 ~u1'U 
, tJJ , • 'jJ , 

"'" <!t A'f "'" AI C1 9J 19Je:.. C1 C1 <!t "" , 9J <!t 1~ .... <!t
f1l), ~fl~Af1)' eJ-:lu1.Jfl'U!~lu), ~!fl'V1'Yl~ eJ-:I 'lffl'U'YllJ AU eJCI~!eJ fJflt!lfl !'lftJ fl)' ~flH l1t! eJUCl~!f1), el-:l 'If ~'Ufn1!), el'U 

~'U~ !11 tJ~'U 11.:t~111 fll11J1JtJiu~tJ!l1U fJ1'l1'U'V1),lfJ~h.j,~lflUfllJ!'V1l )' lfJfl~!~ fJfl"el.:JU~ fl~l1~ lJ!1l1~'l1),lfl!l 

elU1'Ufllf1~'U1fl .:J. 
~ 



I 

.et 
'U1'l'Y1 4 

fll'Jrll';i11lm lJ1W~1.UlrU tn1~tl ~1J ifi'l'11flU al'J'J1iJU1J1J,rU'J lml~!~ lI~UCl~ffU1Jff'U 'Ufll'Jlfl. . 
mlJ1Wulfri'i~'U1~iJ~1J ~Clel~11'Ufffl1:J1li1iU1'Vlll1Ulfcl'i~'U 1~rJflU!111~aTJ111fffl1:J1lfl1'iff~1'i'lJel'ii'U~u 

iI " IjJ 

fll'J (l'~fflJi1'lJel'i~ 'U!lfU lI1 fl1'j'\l lU'U fllh~!fl'Vl!l1 el~'U flU 'il~l'l lU~'Ul1! !(l'~'i! !lfft 'ill i'i!w ~'lJel1J!'lJ~'lJel'i~U 

mu rJ1~1~'Uflu~'U111~i1~nw9'i'~'U!~l ri lU1wm lJ1W aUel'i'lJel'iUlfcl 'i~lHlfU lIT:l~tl ~1J 1UflTJaTJ111 
~ . 

Ju ifl'l'11fll1 al'j1111J~ nw~!~'Uul'I ft 'i~ U1~tl~1J!~lJ~1'lf'1'Uu1111 U'UUCl~~ iJJ iflCl11lflUlfft'irY~tlfl'j1lJ. . 
J1 'J.I dt ~ A QI d 0 IIJ~ 0 A 0 

'W 'U'U l'U! fI'j el'i u'U~ 'U!N 1lJ 1fl'U fl '.1 lllC\ ~!el rJ~'H ~ lJ !111~ (l' 1'.1 111U ff~'i n ru fl1elli'U llll'l ~ JJ! 111~ (l' l'J 111 1'U 
~ 

fl1flN'U1fl fl-'i fW fll'J al'J 111ihr~u 

mflfl11!m~al'j111!!'U'U,r'U11rJC\~!~ rJ~ 1'U1J~ nwlf'U~u'Hft ~~'U'U~ nWl1~~ 2 UCl~l'I~Yl 5 

~l1JCl'W'j~rJ1U'U~eJ e)lmeJCl1~U1l'1Cl1~ 'il-:J'H1~'W'j~'UfI'JfY1 el~lill11~rJTI- flUal'Jl11f11l'l'U~~'U~11'J~lJ1W 1-2 

~ l'Jl-:J i11Cl!lJ~'J 1'U1J1 nw ~u 111~'W1JflTJ ff~fflJ\9l11Jel~i'U~U!l'IU rJ1~ ff1lJ1~H)111lJ11'lf'1'U fll'J~'U 
<\J 
'J lli~ lu 

~ ~(.nl'l fl'J1lJ!fI~ el'iJ'U~'U!f-.l1 'VI1flTJ !l1l~al'Jl11U1J1J,r'U'J lrJCl~!~ lI~ 1~tl1'lfff11'U!111~~'UU1J'Ul1lJ 'Uf11rJJj el 

(Hand auger) 'J~tI~'j~'H';h.;j~~~'Jl11ffelUl/h~tl'U'l.h~lJ1W I 00-200 !lJ~'J ~llJfl11lJm~l1~fflJ1Jel~~'U~!mft~~'U 
~ -:J1JH1J1 nwii fl11lJffrl'1J9f'UCJ5'elUU~fl~ l~ fl'U ill~llJfffll'W~'U~1JeJ~ul'lri -:J~U ¢Ilru 'Un l'J ml~a U1111~1rJ1 'If' 

!fljel'ieiTu~1l1n~lIlfl~11!lllllJ Global positioning system (GPS) !1J'U!fI~el'i{jel1'Ufl1111-:)!!'U1a1'J11Hm~ 

ri ll'1'U~11~~1111(l'el1J!!~ Cl~1J~ nrul'lCllJ!m~. . 
!~ el~l1lflU~ Cl~lf'U~ii'lJ'U1~ 1lir¥hn'U~llJrl'fl1:JW~111~liHU ffW ~1'Ul'Vlll1!!Cl~~ llff'J'JfI1u 

~ I 9J J1 ~ 19J~ I cI d1 ~ 1 0 1 'J.I"i 0 '0 

fl1fl(l''U1lJlJ'j~flel1J~1rJ fffl1'W'WlJ'Vl fll'J 1flJ1~ !rJ'lfU~U'Vl1JeJ-:/'l[lJ1f'U U'tJW~'Vllfll'J(l'l'J111 'VI 1 If)~lI~l'I1~ 

'tJel~U~ Cl~l'I~ m111~UCl~'j~l'I11-:JU'U1m1~al'J1111linri 1tl'U 1'Uu~ C\~~'U~ UeJfl111fl~ l'llfll1fffl'lJ lfflJU~'Vll-:) 
flltlfll'Wl'Ij elffW~P'Ul'VH'Jl'lJel-:J~U1J1-:J11'J~fll'J1'Ufllfl(l'UllJ 1fl'un rdeJ~u ff~'U iu~u~ii fll'Jff~(l'lJ~'Umi1 rn 

~1'lf'1u fl11l'11!fI~ el-:JJu~ U!~l !W~'J~~1Jfl11lJ~ fl'lJel-:/l'ICllJ!111~l'11fll'JUUi1mJellJ Cl~ If-:/tfl~ tl~ 111fll'J !fl1J. ~ 

\9l1eldl\l~'U!l'IU lI1 !vteJri -:/ 111'~llll!fI'J l~lf~'j111ffel1JfflJU~~'U!l'IU lI11'U'l1el~11fiU~ fll'J~ el 111 un~!rl eJ if1 

,jellJ C\'lJeJ-:Jl'ICllJ!l1l~a. 1'.1 111lJ1! n11~ni1 fll'j fll'U 1rumJJ 1W alH")-:/ ~umi1 lI11~fl ~ lJ 
~ . 

http:el'iJ'U~'U!f-.l1
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l1li~ 5 \9l11JCI'Vfj~OTU'U~,€) ei'l!fl,€)Cll~'lr)lHl1'1 ,r'l'H1~'V'I1~'Ufl)fl'1,€)f.llWllJ1%fllnh~!iJ'UUCl~rll'U1W 1~f.l 
'1.1 q 

'rllfll)f11'U1tlHU'V'l1~~'U~'Umi1 f.l1~lJ flW f11~'Hj ,€)fl,€)'U,j'l'llJ fl Wf11~ UCl~!lI 'U'H CllU\ll~~1flftr1'U 1l'UU 11l~lJ
q Q q 

ftflf.lf11'V'l1J,€)'1fl11 A1J'U~'U~'Umi1 f.l1~lJfl1111\9i m~'€)~!iJ'U~'U!~ f.l1n'U ff1111)il111lu1'lf1'UflU~'U) 'l11~'U flU 
'1.1 

'rl1!fl~ '€)~J'U~'Uu~n [1l'U1WI11, 2546] !m~fllfl1111ri1~1l1!~1~6ijeH~'UA'Hi1f.l11j~1!'Yilr1lJ 2.70 fl:rll~,€)~ fllJ1fl'n 

!G)$'U~!1l~) AiJ'Ufllll1~)~1'Ufl11111h~1l1!~1~"B~B'4f11fl~'Umi1f.l11JW~!iJOfl [!~lJ, 2542; Soil Survey Division 

Staff, 1993] 1'lf'lh~!i1'Uilllllruan,€)~",€)~~'UAl1i1 f.l11~1l~lJ 

. . 
'£::::I. ~ 'a '.c::::1 0 Q.I' ~ 0 QJ Q.I Q.I 

Ul1C1~~'UlJ1nWl111'Vl 2UCl~1111'Vl 5 \9ll'UCI~)~f.ll'U'UClB B1Ul'€)Cll~'U111C11'1 1l~'H1~ 
'1.1 '1.1 

ln~'Ufl)fl'1 eJf.l1lf.l1 Amri '1~'Umi1 f.l1~1'lf!'Ufl11'rllAfl~ eJ'IJ'U~ 'UAN1 ''UeJ~\9lA m ri ~~'U!~ lleJU All U~~ 'U"eJ'I!eJfl'lfU 
q '1.1 

'lJlf.l111' fl~ ll'rll!fl~ B'IJU~'UANl AAl1 ri '1~'UAli 'U~'U~ 'Ul!ACI~ff1'U1lfNCI!lI 'U~ ri1'UlJ flflCllJ fl)111ff'Vlf~ ~'U 
!V~ I ' dt ~~ A !V A A .:t 9 ~ A ~ I 
Nu1~fleJlJflnflClll!fl'jeJ'Iu'U~'UAN1\9leJ'IC)fB~'UAl1'Uf.l11llfl!Bfl'lfU1l1!'lf !'U)lfll9$eJ'lJlf.lu1~1l1W 7,000-8,000 lJTVl 
'1.1 q 

~ '€))illJ)'j'Vl flfflJft B 111tU ID llltu fll'j 1i'~'U~'U'€)U r1lJID lllW flU'*' ,u~~~~nWcvl'HjeJlh~lJ1W }-2 1ilfflJft,€)~eJQ" '1.1 

•• 'JI 

U~fll'j1'U!j B'I"eJ,:rr~il~lJl1!11lJl~ffll1'UeJ'U lfl~11fll~U!11{1 01eJl1l1l~ff ~1j'U~11lf1l1~!ffn:J~fl\l1'U'u mnJ'U 111 B 
Q qJ cU q 

~'Ur1lJ!1i'l"eJ.:j~~'U!~)l~Ul1ri .:j~'Uri1'U111tYA1j'U~'Ul 'UBfl\llfl!~l"eJ'I~'Ul ~B~ fln'l!~UB111 Bff1~Jl~~ 1l~1~ 
~'UJ'Ul'U)lfllil fl!m~rJ.:j1liiilnl1f.l.:jl'UlIflfl1B,n1'B~gtH,j'l111,r~fll'j''U!~ eJ'rf\9lil~lJ~''lf''rllAfli B,nl'U~'U!Nl111' 

'1.1 • 

i.:j,!'U flnal'j11JIDlllW~'U!11i1f.l11\9l11~lJ~~iifl11:JJalrlty~B~\9lffll1fl'j'jll!fl~B~J'U~'UANl 

lJ~!1rul1ti~ 2 !m~l1ti~ 5 \9l1lJfI'W1~f.l11T'UftB e)l!fleJfll~1T111f11~ ~~111~~)~'Ufl'jff1eJOlllJl !lI'UeJUHlJlfl
'1.1 '1.1 q 

'j) " 'iI 

!1Jl~an11JUlJlJ,rU1lf.lfl~!Bf.l~ ~.:j!m~~1'U'j 'iJ114.1 Ufl~111114.2 ~1f.lff11'UA1Jl~~'UUlJlJl1lJ'U~1fJjjeJ1'l~'HlJ~
'1.1 '1.1 • 

o C\ ~I A"d 0 ~ I Ii] ~ I C\ 1 9 C\ )j ~1 A

\l1'U1'U 47 l1'llJ fl~!u'U'W'U'Vl!m~ffn11Ju'j~lllW 375 !1 l11Bu'j~1l1W 0.60 \9I11l.:jfl fl!1l\9l1 !'Ulfj!1W~'U'Vl 

rlll1t.l~ 'iJ'j~lJ1W 1-2 ~l'jl'lfllf1!ll\9l'j 

http:eJf.l1lf.l1
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d QI ~ ~ d OJ Cl 	 91 Q £:.1 t Q t::.1 

lJ flTH1'J:i:1l1(J~ '-.rtlel.:Jfl'Um1.J (J1'VilJl'l'J:i:fllJfl11lJ~ fl 0.2(}-().30 !lJ~'J\llfllt'U 1fl'U lJfl11lJlt'Ull.1el.:J'lf'Ufl'U!lt'U 01 

'J:i:lt11.:J 0.30-1.20 llJ~'J mlJ1tu~'Umil(JT)~fl~lJ U'li.:JAlJ'UUlhH A rvilt1lJ 9,833 ~fllJ1fnl!lJ~'J lt1el26,549. ~ 

!lJ~1fli'U mJ~.:J B nilolJ 6,429 afllnffn!lJ~'J ll1el17,358 !lJ~1fliU UUo.:J C rvho1J 3,832 gfllJlffn!lJ~'J ll1el 
~ 	 ~ 

10,347 AlJ~1 fliuua:i:ulta.:JrlUel.:Jl'Yht1lJ 623,187 tlfllJlflfl!lJ~'J lf1ell,682,606 AlJ~1 fliu i.:J,r'U'J1lJmlJltu~U 
1~fl~UJ.:JltJjfllh:i:lJ1tu 643,279 "fllJlffn!lJ~'J lf1ellh:i:lJltu 1,736,861 llJ~1fliU i.:JU(1'fl.:J'U~Tn.:J~ 4.1 ~~. ~ 

!tJ'Uiu~'U!'H'U (J1ffJ 1~1~11'UA1l1!,rlJil.:Jfll ft fl11lJ!l1il (J1tl1f1 1H~Ql1el~lJ'Ui'U~'U!ltil (J1~ ~fl~:i:flel'U''U 
fffl1'ViA!1fltlellJ~!n'U~:i:flel'U,j 111:i:m~ I'VllHfllJ!~ (J1 lf111(J~:i:flelU~11\l~li'Ut11lJl''If!1J'U1~q ~lJ ~'UJ'U,U 

"" 	 Ii] 'j) CI' "" c1 ~I "" Jf c1 & c1 q 'j) 0 "" QI """ 

~~U1ltf)'J'JlJfI'U!f.l1 ~fI f1ellt'U 1(J~:i:flel'Ufl'Um'U (J1 !u'UfI'UA'U elo:i:Ael(JfI fl.:Jo:i:Ael (JfllJlf) ~'lfl'llf.1~~flWCVIfl'UA~l 

l1'J:i:!fIl'llfJYel f)'J:i:fl1.:J 

<:9 

fl11lJ'H'Ul fl11lHHl 

(tlJ91'j ) (nJ91'J) 

~hmH'Il~U1'H(l1.:j 
643,279 1,736,861 0.30-1.20 0.20-0.30 375 

,r,m1~Yl'j~'Ufl'Jff~U~1im 

4.1.3 	 f)l'JU:i:UlJi11.1el~~'UnrU(J1 

\llflfll'Jfff11:l1i1eHj H ''UU~ a:i:YW lJA1l1:i:rln1\l 'VilJi 1'~'U~ an 11l~~l1lJ~1l~elrilJ1 nw 
• 	 'U 

~:i:flelU,j1'Vi1fJflfl1ell'Vlel~'Ui~ lJ'j !1tu~ 'J1lJ"lJJ1l11lJi1~~.:J!~'U!!el"Iff:i:fflJi11.1el"l~:i:flel'Ul.Iel~!nlJlA~1'Vi'J:i: (J1. 	 . 
"'" 'c1 Q.J d .d QI' ci ,~, & dI "" ~~ c1 Q.J ~I

~:i:f)el'UfI'UU1'U'lIUJ \l:i:lJ ~ fl11W:i:AU'U~~flel'Ul'l ff~fflJ~ 1el(J\9i1lJll 'JllJolJ'U 11l1lJfl "I !U el~'Uu'UlJ ~ fl11tu~!u'U 
u 'U' 

dI c1 & c1 Q.J Q.J Q.J.dt dI ci , , JI. ci 'q 'j) d Q.J Q.J ~ 
~:i: flel'U!'U el~:i:Ael (Jflfl "I o:i:Ael (J~lJ1 fl11~~ 1(1'013 fl 'UA'U el~ \llfl'Vi 'Ull (J el (JU~0 ~'Vi U'Vl el (J ~fl 0 Afl (J~ fl'U a fl11 tu:i:'lf'U 

'U 

"" 	 J d ~ "" & d Q.J 'j) & QI QI 9 ci
~~f)el1.J~'U''U'ViUllll~ 4lJ'J!1W\l~lJof)llW:i:fla1(Jfl~~f)'U ~~UU~~ ~'U'J11'Vl4.3 

OJ 

http:0.20-0.30
http:0.30-1.20
http:U1ltf)'J'JlJfI'U!f.l1
http:0.30-1.20
http:0.2(}-().30
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• llVl!n1J~·ltll:n ~ 

LB1 - 1 1'1lJ1IJ1Q'Uf,\10£Jll 

M........... 

i fI'j ~fll'Wfl'j~i1JfJtufll'W1~q~1JUCl~ 

~ ~~rl'w cTIft 111 f 1J~~ftll1 fl'j'jlJI9f'j 1lJ fl 

11 2552 

1566200

156600G 

.. ..mn : O'WlIflUlllllll'i 

N 

L~ 
lOll 2II1t 

ltJ~ 4.1 'UV1Jt'U~UCl~fl1'Jfll~1l1rJ911Ul1U-3~~Wlll~ 
ftl';i'HIH1J1JJ'\.rnrJCl~tVrJ~Ul1ri-3~h'!1J'intul1~~ 2 

~:hlflm'\ 1~U111 Cl1-3 ~-3111~'W'j~'UfI'jff~ V~lWl 

(fl'jlJlI~'UYi'Vll1l':i, 2542) 
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1	fl'j .:jf)1'JtJf)'j~iUfJrufll'Wi~t:l~uu(l~ 

f-l~~rl'rucr1rlll'lfu Q~ftll'1 n'J'ilJl'lf'J llJ n 

iJ 2552 

:pl~ 4 .2 'Ut)Ul'U~U{;'l~f)1'jf)'j~"1£J~lUl'ltJ.:j~~H1l1~ 

rll':i j ilU UU..rU'jl£J(l~I~£J~Ul'l ~.:j~UU~1 jrul'l~~ 5 

rl'llflflm~Ujl1 (lj.:j ~.:jl'll~'W'J~'Wfl'J fl'1 t)~lWl 

(f)'JlJllf-l'WVl1'll11'J,2542) 
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1fl'Hf)l~tJfl~:tiufJT1U11'Vi1~q~hJu(1:t 1,j~ 4 .3 "fll:lW:tl'lU1~~~U 'litH iu ~:tfl tJ'W~hJ ~lfl 
~ ~~.nw~rlll'1fu~~Hnl'lf)':i~lJIC)f':i llJfl l'I ~lJ! 1l1:trll'.i11)UU1J,fU~ltJ(1:t!UtJ~ U~l1TlUm ~.:J~W . . 
iJ 2552 l'I~.yj 2 !w:tl'l~li 5 rl'1!fltJ(11~U1l'1(11.:J ,r.:Jl'I1~ 

'Vi':i:t'W fl~ ff1 tJ~1itJl 
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Top 

Strati~.1 raphy 

Tc·p soil 

s 
Ivlarine clay 

ase 

1fl'j -3f11'jfJf)':i::;itJfJtufllYl191t:!~UI!~::; . . 
;~~ H~91rl'tuCl'i'rinf'r1J~91ftl'H f)'j'jlJ!C}f':illJf) ~'Wu~ntuu'Hft-3~hml-iYi 2 U~::;'Hl-iYi 5 ~hlflV ... ...... .....-.. 

iJ 2552 
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,JellJ a~ lfi'~ 1flfl1~H~1~(fl)1~1fi'tl fl111lJl'Hlfl11lJfflJlf1.nrJ~ lUU'U1) TUUa~U'U1~~ !l4el 
'II 'II 

tiTH'U~"ellWU~fll)U'W~fl):i:~lllUa:i:fl11lJl1'Ul"el~U~a:i:i''U~:i:flel'U fl11lJfflJcW'U,r~'fi'tlfl111lJl(l~1~!lJ'UnJ
U <u 

1l1Clel~(lllJii~ i~u(l~~1'U';ill~ 4.41~llTlhufl)lJ Rockworks l1hUfl)lJi~fl~11~:i:(lf1~n1'W1l1Clel~!~lJ!~lJ1'U
<u 

fl)ilhJ1~1I1 nw~1~ii,rellqJ al1qlJ!1l1:i:flnft1'U1W,j'ellqJ Cl 1'lfnftl'U1WUlIlI!ff'Ui'Ufl11lJ\l~ (Contouring 

method) Ih~flelllft1Jnl'll~(;lil~ (Kriging method) fl1Jfi1'U1W1'lf):i:illfl11lJ\l~111fl):i:illJll1~m~~h~u 
!lJ'U!fl1llct11~llfilU1W!1J'Ui1~iUfl11lJl1Ull1fll !lJ~) ~ael~fl11lJafl~el~'HCllJ!m:i:!~elU(;l~~crfl1JW~flU11~i1

q q 

~ 

"el.:JiU~:i:flel'U (Stratigraphic sequence) 

QJ • QJ QJ £:> t:! t:!£:> 1 · A.:1 
~ 1elll Ha fl1JW:i:fl1)i;Y:i:i;YlJ~ 1"el.:J~:i:flel'U~'U!'H'Uf.l11'1H1i)W 11101 'UU~ a:i:'W U'YIl1qlJ!l1l:i: 

rl1)111 ~fl1JW:i: fll)(;l:i:(;llJ~1"el~~UmU 01111fl,j'ellqJ a'HqlJ!111:i:rl1)111~ ):i:i1Jfl111J~ fl~h~~ i~U(;lfl~11.J~ 1I~ 

4.3 (;lllJl)tl1l1UUfl'lI~llff,umJ i~~ 
'j) , 
QJ C\ 

'lfU'Vl 1 

a~1111h':i:lJ1W 0.00-0.20 !lJ~'J iifl11lJl1Ul11'J:i:lJ1W 0.20 !lJ~'J 

t:! ~ ~ 'jI t:!

(;lU1~lClllU!l11tl.:J!l11!~lJ lJfl11lJ'H1.n11):i:lJ1W 1.00 !lJ~'J 

iu~ 3 rtfel~u!1J'U~unru0111u1 flCluiYJ1~laHfllJ!l11il.:J!~ll1 ~1J~ fl11lJft fllll:i:lJ1W 

1.20-2.00 !lJ~l nfl11lJl1U1lh:i:lJ1W 0.80 !lJ~l !lIuiu~'U~:i:fleluJnl:i:m!lIu~umul1~ellflau 

~fl1JW:i: flel~u~umu t'J1~!fl~111fl'Vl,.nl1iJ11l11fu~,:mu~'Uflil UCl:i:~U~umu U1~~ fl~:i:flelU1u'Vl:i:m~ .:JelU 
• 'II 'II 

~flCl~111 iU~:i:flelUri1'U1'Hqj11l:i:flelllfi'10 ~uiulIU (Top soil) ~,ullui'U~umu0111U~U~1'Un~U'Vl1 01~1l 
'j) 'j) ~ 

11:i:11'UlJ1fl 'H'U1\9l.:J!!~ 0.20-0.30 !lJ~) 11 fll'l1Jiu~umull1iYl1 ~la11unrID~!l11rulJ n fl1llJ!11Ull1lJ 1fl ii fl11lJ'HU1 

J'~U~ 0.30-1.20 !lJ~) 11~\9l1eld1JU~U~U!l1uu1'Yi~fl~:i:flel'U1'U'¥1:i:m (Marine clay) ~~!lIui'U~U!11{jf.l1iYJ1~la 
UfllJ!l11il.:J!~0111U10~:i:flelU~iJ11 mJ'uu1lJ11'lf!lJU1~tl ~1I~uJ'U1Uel ~(;ll'Hfl))lJ~'UU~n'lflJ'lfU1fi' flel 'HU10 

II q q q 

QJ QJ t 1 .l .:1 1I]'jI' )j .:1"" 
11lflCl fl1JW:i:fl1)i;Y~i;YlJ~ 1"el.:J'lfU~:i:flel'U 'U'W 'Ul1 rl1l111 fl1~ !fl11~:i:flelU1U'WUlUflfl111flflTJ 

(;l~(;llJ\9l11u(;ln1VUn~"'ellJulllll1,.nhlft~~1f1 (Meandering river system) ~iifl11lJa1f1iu (gradient) Ua:i: 
,~, . 


~cr.:J.:J1U~1 d1Ui'U~U!'HU 0111~fl~:i: flelU 1'Ul1:i:ml1el U) :i:i1J~ fla~ 111~fl~:i: flelU1u(;lfl1'WU1~ '"ellJUllll~U 
<u 

~el'U(,(llJ!11~ OlJ111flt !~J11ui1~~JTl1:i:m'Vi1lJi1~1I1 nwi~ flci 11 

http:l~(;llJ\9l11u(;ln1VUn~"'ellJulllll1,.nh
http:0.30-1.20
http:0.20-0.30
http:1.20-2.00
http:0.00-0.20
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'illflfll'J!~l~ril'J'Jl1UlluJln 10a~!~ O~1'U~'U~Ul1ri -l~lJll~ nruelllflr:rU 1111fl ~-l111'~~ 1-:j 11 el-:j 

1~U11hll~H111~rl1'J'Jl1ti111'U~~'U~lh~1l1ru 1-2 ~l'JHtllmll~'J 1'U1J~nW~lhl1~'Wllfl1'Jff~fflli'J1Jel-:j~u 
~'U!lY'U U'J~ ff1111H1'111111 i'lfiU fll'J~'U'J iJifi' 1'Uel~ffll1 fl'J'JlJ!f1~ el-:jJ'U~'Uu'n ri1fll'J!111~rll'J111UUll,r'U'" .. 

.<::I l' Q 'JI .:!! " ClJ ~Ii'JI'
'J1ua~!elU~ !~U 'b'ff'J1'U!'ill~~'UUlllll1lJ'U~'JUlJel (Hand auger) 'J~U~'J~111H~~~'J111ffel1J111-:jfllJlJ'J~lJ1W 

100-200 !lJ~'Jl1jel~llJfI'JllHl1lJ1~fflJ1Jel-:jJ'U~Ul1ri-:j~'U ~-:jU1-:jU~nWnfl11lJffauiu~el'UU~fl\9il~n'Uil1 
~llJfffl1'W~'U~1Jel-lUl1ci -:j~U fllrU'Ufll'J!111~rll'J'J11 1~u1'lf!fl~el-:j~1'Ufi leW fl~'illfl~l'J!l1 tllJ Global positioning 

system (GPS) !lllHfI~ el~i1el i'U fll'J 'Jl~UU'Jri1'J'JU! m~til11'U~~ ~~'J'Jl1ffelllU\9l a~u~ nrulHllJ!111~ 

!~ el~111fl!!\9i a~~u~ n'tJlJl~ illrv! lfllJ~llJtffllJW~111-:j1i'JW rl'ru ~1'U111U1Ua~~ iJfI''J 'JfI 

~ I 'JI .l1 d i 'JI~ I l' cI.l1 d 1 0 0 0 1 'JI ,i Ufllflff'UllJu'J~flelll~1U fffl1'W'WUl1 fll'J 'b'lJ'J~ !tI'b"U'W'Ul1'tJel~'l!lJ'b"U 'U1JW~111fll'Jffl'J'J11 111 11'J~0~111-:j 

'tJel-l!!\9l a~l1q lJ!l1 l~!!a~'J ~1111-:j !A'U'J! 111~ri1'J 'J11 iJl!'Vi 1n'U i'U!!\9l a~J'U~ 'Uel fl111fln ri lfl1'JfffllJ 1fflJ'l1'~ 
l1H fl1t1fll'Wl1J el-ffW ~1'U111m1Jel~~Uul~iJ'J~fll'Ji'Ufl1f1(;1''U1lJ ifi'uri rtfel~'U ff~'U iu~'U~lj flU ff~fflJ 
~'U!1111 u'J~ i'lf1u fllnil!ft~ el~J'U~'U!~l ua~'J~iufI'J1lJft fI'U el-:j 11 a lJ!111~ ri lfll'J'l1'U'Vl fl,rellJa~-ff~!fl~ ifi' .. '" 

ri1fll'J!flui'JelU 1~~'U!1111 tI'J !~el ri ~1M~1tl1!ft'Jl~lf~'J 'Jl1ffelU fflJl1'~~ 'U!11i1 O'J1'UMel~llfi l1'~ fl1'J\9l el i iJ 

ua~!rl el1~,JellJ a'Uel-:jl1alJ!'ill~ Ii1)' ll1lJ1!!ft'J~\lri1fll'J fll'U'Jwm lJ1W aUel\l ~'Umll U'Jl'~tl ~ 'U" .. .. 

fluLI'J ~dJ'UmlJ1rual'Jel-:j'Uel\l~lJ!l1U U11'~tJ ~u~ '~'Vil!fl~ el\lJ'U~1.H~l !!l1ri-:j~'UU~ nw 

e) 1lflelihllJflll\ll1l'~~ l-:jl1el\l ij1% fll'JiJ'J~!ii'Uua~flllnru1~uri1fl1'Jfl1'U'Jwm'W1~i'U~'U!1111 U'J~ijflw fl1'W 

l1j el fi el'U,Jl~lj fl rufl1'W ua~!ll Ul1~ lH111~~1 flftflU ~'U'u 111~n fYflUfl1'W1Jel ~fll'JI~ 'Ui'U~umi1 0'J~ ij f1'J1lJ 

~m~el,:ullui'U!~o'Jn'U ff1lJl'Jtl1.il\hn~'Ufl1'J~u'JLlifi'1'Ufl1'Jri1!ft~el-lJ'U~'U!~1 [liU1Wn1, 2546] ua~fi1 
" 

f111lJri'J\l~1!'W1~tlel~~'U!1111u'Jljfi1rvhnu 2.70 fli'JJ~el~fllllf1'rl!C]$'U~!lJ~'J !1l'Ufi1lJ1~'J~1'UfI'J1lJri'J~1i1!'vn~ 

\lel-:jeJ'4fllfl~'U!l1UU'J\lW~!t1t1f1 [!~'U, 2542; Soil Survey Division Staff,1993] 1'lfiJ'J~!iJumlJ1Wal'Jel-:jtlel~ 

, , 'JI 

!mci-:j~'Uu~ nWel1!flelih llJfI ~-:jl11'~~Hl1el~ Ul1ci-:j~'U!l1U U'J111'lf1'Ufll'Jri1!ftJ el\l11'U~'U!~l 

eJu1'Uu~ nw1!lul11Ll111cl el \9l1Ua1l1iJ111ri eJ e)llflmijel~eh~l1el~ ~~l11'~~l-:ll1el'Hll'U~~'U'UeJ-:I!eJfl'b"U 111111l1''U'" .. 

ff 'J'U1 11 ru ~ el ~U l'~tl ~ UlJ1 ~ 1fleri el Pi'l'U 1tI~ 1..1 1 'Ulf'U~ ~ -:I! 11 'U rr11~111~U 1'~tl ~ U]J l'U 1 u1 11flcl lJri 1 
U Q cu Q; Q 

di 'JI Q .:!! 'JI <V .:!! .l1 dQ 'Q d .l1 d d d' 
Aft'J eJ '111U ~ 'U!~1 11 'J el ~1.h ~ fI elU fllJ 1) ~111!eHl1 'J elC]$eJ'Vl ~ 'U!el-:l Ul1 a -:I~ 1..1 All 'U'W 'U11 'U 1!1l Ul1 ff 1'U U ft ft a" .. 

lj fI'J 'J lJff'Vli ~ ~'U ~L1'J~ flel'U flU fl ci lJ Aft~ eJ 'I ~ 'U ~ 'U!~ 1~el~ 'U!1111 U'JlJ 1A ;hJ i 1'i'Urn lJ 1W lJ 1fl!~ eJ -l11 1fl
'" .. 
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~\h~fHllJtllj flci 1l~'UAN1!1I'U1 j ~~l'UeJ ~ffllYfljjll~hHNl1J'UWl 'lYru j 1fll~ ~'U~'UeJri tiU!~16ijeJ~~~'UtiU 
qJ 4 ~ U CU 

91~ I A ~ ~ 191C>. ~ .:... A C>. 91 <!I C>. ~ ~I ' 91~ I C>.Q.I Q.I 

N1Jj~flelUfl1j~fln~t}$el1J111fl'U 1JJll lW fln 'lffl 'U1J'U flUfllHY ~t}$eJ£Y'UflllYj eJNo ~VI~1J flo JJ N1Jj~fleJUfllj fI'U 
'U q 'U 

!~nihh~lllW 10-15 1j~~1'U ~~u~o~1j~~ltH)~!flU~'U1~Q~u1n'U1j~!flU!1I'Umll1wll1flrlllYi'u1'lf'J'U 
<!I ~ 1IJ9I~Q.k.:s cl Q Q.I 1 dt Q.I C>. .d 

lfj el1J'Uj 11 ~ fI VI ~tJ t}$ ~ll fl1111£Y~fl1flj1f1!j 1 Ho~ll fl1j u flfllj 'U!j el~1JeJ~1~fl fl U'VHlYll1~ £yll1JeJ~~'U!el~
'U q 

C>. Q ~ C>. 'l ~'f Q.I <!I ~ Q.I 91.dC>. , C>. , 
'UeJ'U lfl~jlfl1fl'U!lf'U1I1eJluu~\l ~1J'U~11lfl11~!ffj1:Jllflu t'U 1J u~U'U In eJ1J'U flum 11Jel~11 fI 'U!'Vnl~UlYo ~fl'U 

, ,cl.d 91.d 91 ,<!I ~ ~ 1ft 91C>. 'J/ , Q.I IIJ ' Q 
£Y1'U 1lYtlHlI 'U'Vl 'U1 'U eJ flul fl!ul1JeJ~'Vl 'U 1 ~ eJ~fl n1J flU eJlf'j eJ ffj ~'U lu ~ u~ AfI fI 'U 11'U 'Uj lfllfl flUn ~1I ~ All II u Q . qJ 

, "" ~ 

lfU 111~1'Ul1flfljeJ~r1'eJ~i)'UA,jl111llflfln1'U(1 eJ~1~Q ~UYi''lf''rl1!fl~ eJ~11'U~'U!Nl1,rmlJl~£YlJ 
'J/ • w 

f1~t1''U fln rllj1um lJ1W ~'~!lfU 1I11~Q~U~~lj fl1l11rl lflt1J~ eJ~~HYllf flj jlJ!fl~ eJ~11'U~ 'UANl 

1Jel~ ell!fHlih1lJfl 1l~lf1f1eil~'YleJ~ !1J'UeJ ri Hlllflrlllfi'u!mci ~~'U11u~11''U lllflflljl.h~!lJ'Uf1111fln!1ll~rl1j1u 
0' 0 ~ .:s 91 'C>. 91 <!I 

!HYfI~1JeJU!6ij~!!o~ fln fl'j~ulll~ lUlf'U ~u fI!ul~£Ylj 1uUUU1J'U'jlrJo~!eJ 1If1 fl1rJ£Y11'U! lll~fI 'UU1JUlYlJ'Ufl1rJll el 
q • 

~ 0 C>. cl )J.d IIJ' <!I C>. Q.I

'Yl~lflJflul'U1'U 33 If'llJ flfl!1I'U'W'U'Vl!ll1~alj11l1.h~lJ1W 900 !j lfjeJlh~lJ1W 1.44 ~lJl~fl1mlJ~j fI~U£yfl~ 

'tnll~ 4.5 ''Uu~nW~'U~ftllf'Ufllh~lllill 1-2 ~ljl~fl1mll~'j NOfln11'j~!iJ'UmlJ1ill~'U!lfUrJ11~fI~1J
'U . • 

~ w 

91 ~I.:s 91 Q Q.I ~, .:s Q.I "" ~I 


!'Yll!1JlJ~fl1J'j~£Y£YlJUfl~ 'Yl j~flUfl1llJo fl'j~lf11~ 0.30-0.40 !lJ~j II fl11lJlf'U11JeJ~'lf'UfI'U1J'j~lJlill 0.30-2.00 

!lJ~'j ljml!lill~'U1~Q~1Jlh~lJ1W 3,051,500 ~fl1Jlffn!lJ~j lf~eJl.h~lJ1W 8,239,050 !lJ\9\jfl\91U 

W 'J/ • w 

'UeJfllllflU 5~'WU~'U!lfUrJ1~hll~lOUfllJ!'YI1 cU ~ljfl1llJlfUl1JeJ~i'U~'UlIj~1l1ill 0.50-2.00 !lJ~j 

lj1'~t]~UlIj~lllW 2,393,375 ~flUlffnnJ~j lf~eJlIj~lJ1W 6,462, 122 !lJ~~fl\91'U ':n~\911t1f1l1ueJ~uui'U 

~'U!lfU rJ1'iJU'Ylj 10 ffJ l~ loel' elU i'U~~fleJ'U ~'U~Ull! 11'If'!1J 'U lQJ~q ~u1'U!!l'I n'~rr~fl fljj II N~ \9l Dill cvl 

)J "" Q .d.:s)J Q 0 "" .:s ~I "" Jf .:s 191 0 "" "" 0'"" ~ IQ.I Q.I

!'U eJfI 'U!lf'U 01'VllJ A'U eJ o~!eJ OfllJ 1fl'U fl ffllfj Ufl U!lf'U 01!1J U fI'U!'U eJo~!eJ Ofl 'lf111 No \9l fl WCVI fI U!Nl1Jj ~!flVl 

l'Irl'eJ 1lf Am~!fl~ eJ~'~'Ufli'1!~ eJ'U~'U~ !1J'U~'U ~~,r'Uj1lJm lllill~'U1~t] ~u~''lf'1'U~ \9l£Yllf fljJlJ~'U!Nl 
i~lflJfllh~lJ1W 5,444,875 ~flUlffrl!lJ~j lf~eJl.h~1l1ill14,701,172 !lJ~~ fl\91'U $~Ufffl~''U~ljl~~ 4.2 

4 
fl11lJl1tJl fl11lJftf1 

(llJ91'j) 

5,444,875 14,701,172 0.30 - 2.00 0.30 - OAO 900 

http:0.50-2.00
http:0.30-2.00
http:0.30-0.40
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.,.. "" CI
4.2.3 _f)l'HY~~lJ\9ITtleJ\ifll.HlY1H.I1 

1l1f)flllfffllJ 1~1el~ 1'1 l'Uu~ Cl~lHllJt1l1~rl1'J111 VnJ11~'U~ -ffl'J111J\ilYllf11lf1eJ ci1J1 nw. ~ 

\9l~f)el'Ut11'W1~ 'J11JrilJUlit111l11111J'U ri1'Ull1rull~lJ tlf)lH>U~til'U\9l~flel'U~ ~~~lJ~1el~\9IUJ~ rilJt11,J\i 1\9lfl 
q Q (I cu q q 

rl1!Uf1~'U1J~ nwrll'J11l1lf1eJci1'u flri .ll\9l~f)el'Uri1,1 1 ~U!lYil fJ11'U1J1 ntlrn!flf1U1J1J\9I~ flel'U~'U~ 'J l1J rilJ!. tliJ1 
~ 

~ ri Ttl 1vrf1'W1lJ1~~tYlJl'U~ 'J l1J~ lJ ~,:uil'UUei\iff~fflJ~1'tJel\i\9l~ flel'U1Jel.:JU:U J1!d'Trn~fJ1'W1Ji'U\9l~ flel'U 
~ ~ ~ ~ . 

~'U!l1ilfJ12 'l7'U ~el'l7'U~un1ilfJ111'U11'J1md:l:J uCl~i'U~'Umilf.l1 ri1'U'l7'U~'Umu fJ111'U'V1'jlfJll~!flf1l'U'lh.:Jl1 

JllJ Wtl-.1-.1 TUtY \ilJ1fl~'U ,j11l~!flfll'U1J1 nw~elcilfl"\9l~ fleJ'Ui'U~'U'fi'j'JlJ'lf1$ln1el~'U~'Un tlfllJW~!1J 'U\9l~f)el'U
~ ~ 

)i, 'J,I CI ~ CI C>J C>JC>J 

A'U elfleJ'U1J 1.:J Cl~m fJf1THCl~!eJ fJf111'1\911~Cl1J fl'U 

IIJ 'CI 'J,I 0 'J,I 1'J,I"'>C\ 0 'J,I ~ C>J 

!lJlJ1J eJlqlCll1Q lJHn~fl1'jfl1'U1W1Jellql Cl 'lf11ifl1'U1WU1J1J!ff'U'lf'Ufl11lJU·.:J (Contotuing method) l1'j~flel1J fl1J 

n'Yl1-.1ffil~ (Kriging method) f)l'jri1'U1wl'lf''J~~1Jfl11lJ~\i1l1f)'j~~1J,11l'1~m~r:b~'Ud~J'UAnWcvl1flfJfl1'U1W 

!1J'U'lf1\ii'Ufl1111lf'U1l'J fl 1 !ll\9l'j \9lCleJf1f111lJ~ f)1JeJ\ilf'lll!ll l~ !vteJ!!~f1.:Jtlf)lJW~fl1'j11.:J~11JeJ-.1i'U\9l~ flel'U 

(Stratigraphic sequence) 

~ . 
i1eJ ri 1'1 ~f)lJW~ f) nff~fflJ~11JeJ-.1\9l~f)el'U~'U!l1U fJl'Vll.:J1i'JW 1'Y1fJl1'Uu~ Cl ~~,.rVilYQ lJt111~ 

al'j 111 ~f)lJW~fll) ff~fflJ~11JeJ.:J~'U!lfU fJ1111f),JeJlql Cl lY'l]J!1l1~ rll'j11lYh~f11Jfl11lJ~ n\9i 1.:J~ 'j lfJCl~!~ fJ~ 
. ~ 

$'U!ff~.:J''U'J1Hi 4.6 ffllll'jfl1l1U'Ufl1~1~fJff.:J!1J1I ~.:JU 
~ 

i'U~ 1 !1J 'U i'U~'U1J'U!deJ~'U!1J'U~ 'UrHilfJ1tl'U~'U~ 1'U iY,11\9l1Cl 'W1J~fl11lJ~ fli.:JU\9I 

tl'J~lJ1W 0.00-0.30 !1l\9l'j nfl1111lf'U1tl'J~1l1W 0.30 tll\9l'J 

~. d ~ "" 'jI )i "" d "" CI CI ~ 'J,I c1 ~ 
'l1'U112 !llu'lf'Ufl'UU'U !'U eJf1'U!ti'Ufl'U!lY'U fJ1ff'U 1\9l1CllJW!'Vll!1J II W1Jl1 fl1111Cl fllh~lllW 

0.30-1.80 !lJ\9l'j nfl11lJlf'U111'j~lJ1W 1.50 !lJ\9l'J 
'jI. d ~ Q W )i Q d Q CI CI ~ c1 ~ 

'l1'U113 d]'U'lf'Ufl'UU'U !'UeJfl'U!U'Ufl'U!lf'UfJ1ff'U1\9l1Cl W1J'V1f11111Clntl'j~1l1W 1.80-3.50 !1l\9l'j 

lJfl1111lY'Ultl'j~1l1W 1.70 !1l\9l'j W1Ji1'U~~ff,nfJ~11lilYllf1 
i'U~ 4 Ad eJ ~ 'U!1J 'U ~ 'U!lfU fJ1tl'U'Vl 'j 1fJ ffJ 1\9l1 Cl1J'U!lf ~eJ .:JeJ' el'U 'W1J~ fl1llJ~fl1J'j ~ III 

3.50-4.50 !1l\9l'j nfl11lJlf'U11h~1l1W 1.00 !1l\9l'J 

http:3.50-4.50
http:1.80-3.50
http:0.30-1.80
http:0.00-0.30
http:uCl~i'U~'Umilf.l1
http:f)l'HY~~lJ\9ITtleJ\ifll.HlY1H.I1
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654000 655000 656000 


l!.. 

1 .:.... J.!. 

11• . ~ 

.II. J.:.. 

fl10filJltJ 

D 1:'j"nH'11)..1~u!l1lirn* m,~lJl1-lqfl('fHim'ilJ!<t/'jllimpl'lf11 
• 'lAlfllll:)1tlUH 

P,1\1 H mJl[J!{l'U~lC1fJl~ 

~ Q.I 0' 0 Q.I ~ 

~ o~.fltu CV\ i:l'1V!'l U 'Q~(;1'1V! n'l'llJ!9l''lllJ n 

112552 

L608000 

. . 
-nm : tl11l!!I'11I.iimH'i 

:au~ 4 .5 'lJV'U!'lJ~nl'ln'l~~1£J~lUV!tl.:j~~H~1~ril'j1~ 

Uuu ~1\.,I'l 1£J o ~ ! V£J~l!m ~ -J~ UU~ Dtu ~l1!.f)V til llJ n 

l1-JV!l~riHVlV-J (n'llJU~'UYiVlv!lJ , 2542) 
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fJ) , , ')I 

111 flU111Hll tHl-HYllJfi~hm ,rw\rVi At ff~~lu ~i'lJi1 4. 7 ~1J':11i'U~~ flellJ'tY 1U111 ul tl)' ~ fl el u~'om 
'IJ " 

~'Ui'UtJu ~~,lIuiu~'U'l1'urJ1tl'U~uj 1'U ii~hrVl1 t'rr~lltl~tl'UlJ1fll1'Uwf~u~ 0.30-0.40 !lJ~'J 1hl'l'lui'U 

~'UIltU{J1tl'U'YI:i'lrtll1j~ aJwll"tl't-II'YI1!.,j'lJ ~fltl'J~afflJU~~ljft11lJmUrt1lJ1n ljft11lJl1'U1~~II~ 0.30-2.00 

~ d'£:1 "" 9J "" <!t "" 9J ~ ci 0 9J
IlJ~'J~~ flelU'lf'U'U lJ ft11lJltU llJ1 flU 'J I1Wfl1U'YI ft'll1U elU" ~'Vlft'1~ tlel~'V'4 U'YI ff 1)'111 IHl~U1~"~l'l1.:Jfll'U 

Xci QI' ~A d £:1~ .dd
~el'U fl" Htlel~'V'4 'Ul'l 11~~ 1e1~11U'lfUfllHl1'U rt1ffU l\911"UfllJl'YI195 ~lJ ft11JJ111ntl)' ~lJ1W 0.50-2.00 IlJ\9I)' 

~ ~ 

11.:J~11l fll111elriuu'l7'U~'UIltU tntl'U'YI'J1rt~h11~1"~ elU 
'IJ 

. 
o •• £:1 £:1 <11,"", <!t 9J 

11111 fl1'J ff l'J 1 1)'V'4111111'U 1£1\91 ~ flel lJ'YIlJ fJ W fflJ U ~ 1'1 H fll £I fll'V'4 1) 1fl fll'J ~ 'J 111 ffe1lJl'lJ 
~ 

el ~\9I 'U 

fllrHY'U1lJ i'U~~ flelU~ IltlJl~all1f1111 llJ 1 1 'lf11l 'U 1'~1l ~ 'lJ1'U~ ~ff1lt fl'J'JlJ~'Uu~n1~ ;)el 111hrt~~flel'U . 
~'UIltU rt1tl'U'YI'J 1rtU1j~ ft1fl';hljft11lJ!l1lJl~fflJ ffll1f11~~ffl'l1fl),'JlJ~'Ulv,ni1lhJ1'lf~'Ulltu rt1!'U 

~ 

el "~IB rtfllJ1fl 

Ufll'lf'U I~l u,,~~~ ~~I~'UNa~nW~ltftfl''U~U~ ''UtlW~~l1'l.hrt~~flel'U~'UIl1UfJ1 till1~iif]111Jll1lJl~ffJJ 

QJ QJ ~ ~do 1IJ9J' 1 ~d""
111fl" flfJW~fl1'Jff~fflJ~ 1t1el~'lf'U~~flel'U''U'V'4'U'YI ffl'J111 ftl~ !fl11~~flel'U 'U'V'4U'YI1fl fl111flfll'J 

ff~(llJ~1''U11~ I1W~I~'U~),l'lJJll'hlJil~ ~~dj'U'Vl1-:!J lU'lJ'lJ lff-:!~1'fl JU~'UlltU rt1~l1U lu'-:J'lJelflD~fln 
ff~fflJ~1''U'Jh-:J~J11~elaU'ri1lJ~U~''Ull~Jll1''lfl ''UtlW~~~~flelUJ'U~'UIl1Urt1tllJ'Vl),1t'Jff~(llJ~1el~ 

"" , 9J QJ "" ""cr QJ ~I ~. 9J £:1 ~ £:1 QJ C1I C1I 

11'J nw n"~~ flelUftlJfllJ1i'J'JlJ'lfl~ lJ" flfJW~1u'U~~ flel'UI'U elf] el'Utll-:! Cl~!el rtfltl-:JCl~lel rtfllJlfl1H\9I1(lClUfl'U 

http:0.50-2.00
http:0.30-2.00
http:0.30-0.40
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tU~ 4.6 cffllJ ru~l1UHi~~t.!'\JV \l it.! ~ ~fl vu~h.J 1l1fl 
~ Q.J 0' 0 QI Cl 

~ 'Wlf1ruCVI~ll1~'lJ ~~~111 f1~'nWlf~ 11J f1 11 'jlJ! 1) l~rln l1)U'U'UJU~ lt1tl~!V£J~!!l1 ~\l~'U'U~ nru 

tJ 2552 el1!flVih ilJf1 <ij\l111~ril\l'V1V\l 
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Stratigmph," 

Top soil 

I Silty clay 

IClay 

ase 


1fl':i -:j f11':i tJf1'J ~iUfJtu.fll'W1'91tl~Uti ft~ ~tl~ 4.7 UUU~HH)-:jffllJJJ~f11'JJH;J'Uv-:ji'U~~flV'U 

~~91nwcvlriTl1i'U~91ffWI fl'J':ilJl9f':i lJJ f1 ~'UI!'V/~-:j~'Uu~ntuOll.flvih tlJfl If-:j'V/1~riN'VlV-:j 

112552 
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~ ~ . 
~lflfll'J!~1~a1l1~UlJlJ,rl-!'.nlm~!~ tI~ 1l-!lJ~ nwVll-!lhn1ri.:j~l-!lJ~ nw fllU)eJ!'lf1t11l-:J'H1~ 

~l-:J'Ylrl.:j 1~llnfll'J!~1~al',i1mlTHl-!~~l-!~t1'.i~lJ1W 1-2 ~1'.i1.:jfilmlJ~'J 1l-!1J~nW~lh~~'WlJf)1'Jff~iYlJi1 

1JeHil-!~l-!mUll1~ff1lJ1'Jflll1lJ-I'~l-!fl1'J~l-!'Jtll~'l-!rl~iY1'Hf)'J'.ilJ!rl~rl-:JJu~l-!u·n 'ri1f)l'J!m~a1'J1~U1JlJ
'U • 

~ Q "i' q!V' "" !V ~ , , Q./ ~ I 
'\Jl-!'J1ll(l~!rlll~ A~ll A'lfff11l-!!m~~l-!UlJlJ'H~lJfl1lllJrl '.i~ll~'J~'H11-:J~ fI~'J1~iYrllJ'H 1-:Jfll-!lJ'.i~lJ1W 100-200 

!lJ~'J'H~ rl~llJf)11lJ!'HlJ1~ iYlJ'\Jrl-:Jlfl-!~U'Hft -:J~ l-! ~.:jlJ l-:JlJ~ nwlj rl11lJ ffcllJ9T1Jcti'rll-!U~fl\?iH til-!1 tI~llJ'fffl1'W 
~l-!~1Jrl-:JU'Hft-:J~'U fl1!U 'Ufll'J !m~al'J1111f1ll''lf'!rl~ rl-:J~1'Url1'W tiflll1flfl11!lllllJ!1JlHf)~ rl-:Ji1eJ1l-!fl1'J11-:JU'U1 

a1'J111H(l~fh'Hl-!fI~fI~'J11)ffrllJu\?i(l~lJ~ nW'H'llJ!m~ 

!~ rl-:J1)lflU~ (l~~'U~lj'\J'U1f11Jj n11ti'U~llJclf)llW~111-:J1i'.iW trw~P'Ull1ll1U(l~f! tlff'.i 'Jrl 1u 

~ I !V )1 ci 9 !VA I "i' rI)1 ci 9 0 0 0 9 !V , 
fl1rliY'U1lJlJ'J~fleJlJfl1ll fffl1'W'W'U11 fl1'J A'lflJ'J~ All'lf'UV4l-!'Yl'\Jrl-:J'l[lJ'lflJ A'U'\JW~l'llfl1'.iiY1l111111 !'H'J~tI~'H1.:j 

1JeJ-:J!!~ (l~'H'llJ!1I1~U(l~'J~'Hi 1.:JU'U1!l11~a111111Jj !l'hfilJ''Uu~(l~lf'U~ Urlfl1l1fll1 'ri 1fll'Jftflll1iYlJU~hl1.:J 
fl1llfl1'W'H1 rl trw ~1'Ull1ll1'\Jrl.:J~ 'UlJ1.:jtl'.i ~fl1'J1'Ufl1f)fflJ 1lJ 1fi'uri rtfeJ~U ~~l-! i'U~l-!~ lJ fl1'J iY~'fflJ ~'U 
!'HU ll1~ 1'lf'1'Uflll'ri1!rl~ rl.:JJu~'UHn !!(l~'J~ilJf)11lJa fl'\Jrl.:j'H(llJ!1I1~ 'ri 1flll11'Ul1 fl,j'eJlJ (l~ tr.:jm~!~

• 'U 

'ri1fl1'.i~~lJ~1rlrJ l.:J~l-!!'HU ll1 !virlri.:J111~llll!f)'J1~,f~'J1~iYrllJiYlJ'lWI~'U!'HU ll11'U11rl.:Jtlfiu~ fll'J~ eJ 111 !rleJ 

!~,j'elJJ (l'\Jrl.:J'H'llJI1I1~a 1'.1 111lJ11 Hf1~.:J'ri1fl1'J fl1l-!1Wm lJ 1W al'JeJ.:J ~U!'HU ll11~tl~ lJ 

fll'Jlh~!iJ'Um lJ1W allel.:Jfijel.:J~lJ!'HU ll11~tl ~lJ~1'lf''ri1!rl~ rl.:jJl-!~'U!~l !mft.:J~'UlJ~ nw 

fl1!flrl 1'lf 1llll.:J'Hlf1~ l-:Jl1rl~ lJn fll'JtI'J~!iJl-!!!(l~fl1lJ1W1flll'Vl1fll'Jfl1l-!1W!ij'W1~i'U~'U!'HU ll1~lJfJWfl1'W 
lf~ e1rle1'U,j'1-:J~ f)Wfl1'W !!(l~!~'U'H(llJ!1I1~~'mfti'U~'U'u 11)~ljffflfJfl1~'\Je1-:Jflll!~ 'UiU~U!'HUll1~lj f)11lJ. . 
~eu~ e1-:J!~ui'U!~ fJ1til-! iY1lJl'.iflll11111~'U fl1'J~'U~Ulfl1lJfl1)'Vl1!f)~ eJ.:JJ'U~'U!~l (1i'U1wn1, 2546) !m~~l 
f)11lJri1.:J~ l!~l~1JeJ-:J~tH'HU ll1~~1nl1tilJ 2.70 flflJ\9i e1~ fllJ1ft'n!GJ$'U~ !lJ~) !1J'Uri1lJ1~'.i~1'Uf)11lJri1-:J1l1!~1~ 

\lrl.:Jrl~fl1rl~l-!!'HUll1\1W~!lJ llfl [!~lJ, 2542; Soil Survey Division Staff, 1993] '~11)~!iJl-!mlJ1Wa1'Jrl-:J'\Jrl.:J 

~ l-!!'HU ll11~tl~ lJ 

U'Hft -:J~UlJ~ nwri'l!fle1 l'lf 1fJ 1l-:J'H1f1~ l.:Jl'lrl-:J U'Hft.:J~'U!'HU ll1~1'l1t'U fll'J'Vl1!f)~ rl-:JJl-!~'U!~l 
e1ri''UlJ~ nwrl'1'Uft1fl ~llJftrl'1'U!lJ fl fl1Afle1l'hi'.:J 1l-:J'H1f1 (l~1J1 ifllllUU ri1l-! 1'Hru~el~'U1~fI ~lJmfl'VieJri 1 

'U Q <II Q, (I <II 

\l1ll~U lJ~ nru~ a1)1lJU'Hft .:J~u!lI'U'Hl-!e1-:JJl!m~,flJ~lJ l!flll~) fl) )lJ!11'U~ iY11i1) W~lJlHi1lJ! m~!~ 'U~ 

n I I . d!V n F- 9 !V
n 

I !V Q./A I rI OJ ~ . , 

u)~lJ1ru 800-900 lJ11WIe1)fllJ))'Ylflmfl'HflfteJ lJ)lJ1lllfl1) A'lflJ)~lJ1W )-2 '.ifl'HflCle1/iYufl1'H/f))1!)eJlJ fl(llJ 

http:f)llW~111-:J1i'.iW
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9J ci 0 d!. 'j) Q C1 4 9J' d!. Q Ji clQI 'j) 

'lf11lJ 1U'Vl 'Vl1!f1'J el~'J!'Ufl'W!~llJ lh~lJ1W 9-10 f1'J1!'J elU'lf11lJ1U fHllJ!f1'J el~'J!UflU!~1C}fel1J1!fllJ1nu1'J~!f)lJ 

rlTHi'lJ!'lf'~'W'H1el~'W'Jll1~i~1J~~lJfl11Uil~fl1fl'J1fl!~1 U~'lf11rl'nHr~1J1flflU13'flflU!'U!~el~1Jel.:J1~tl~lJ~ 
~ . 

'j) 'j). 

mlJ1~fflJ lUel'W lfl~'Jlfl1~unru fJ1ell1H)~\1-:J.u'U~llJfl11~!ff'JlJ ~il 'il!U'J!'il~1f'U 'H~ el11'U tilJ!1l11Jel.:J11 ~'Urrn 1~ 

!A'Ha .:J~'Wri1'WlHUit~'U~'U1 'Uel il'illm~1'tlel.:J~'W1 ~el-:JflU1J flli el'H1 el ff'J~J1~.:J 'il~ 1~~'W~u ''U'J1fl1tl mm~o~" . ... 

1lilJ'HU 1fJ.:J1'W11 ilfl'Jel.:J,frN~'W!,j'l11113'fl ilU!'W!1 el.:J1~tl ~lJ~ !'If''ri1!fl1 el.:J~u~ 'U!~1,,rmlJ1~fflJ 
'j) • 'j) 

fl~U'U flll rl1'J1'ilm lJ1ru ~'U!'H'U fJ11~tl ~ lJ ~.:JlJ f111lJ rl1flUJ~elel~r.r1'H fl'J'JlJ!f11 el.:J'J!U~U!~l. " . 
1.Iel-:JlJ~ nWellUlel 1'lf 1fJ 13'~'H1fl~ l~'Vlel.:J !lJUelril~lJ1flrl1'Hi'1JU'Ha~~u'J!'il~11'u 'il1ilflU11'J~!ih..!~1fJilU!'il1~ 

rl1l1'ilU fffl.:J1JellJ!1J~!W~ ilU fl)~ 'il1fJ~ lU'HU.:J'il.fl!'il1~rl U 1 'ilUlJlJ,T'U 'JlfJC\~!~ fJfl $.:JU fffl.:J!U ...'J 'l1~ 4.8 

9J' Q 9J 4 ~ 0 Q cl Ji ci 0 li]' 4

fl1fJff11'W!'il1~fl'WUlJlJ'Hl.J'Ufl1fJlJel'Yl~'HlJfl'ill'W1'U 30 'HqlJ flfl!1JU'WU'Vl!'il1~ffU1'illl'J~lJ1ru 800 A'J 'H'Jel 

11'J~lJ1W 1.28 ~u1~il1mlJ~'J !UlJ~nru,fu~ti1'H'Ufllh~lJlru 1-2 ~UHfl1mlJ~'J ~nflull'J~!iJ'UmlJ1ru 
~uml.lfJTr~tl~lJ 'WlJ~'Uml1 fJ111U'Yl'J1fJHlI~ffJ1~ln11'W!'Vl1~'li1~f111lJ~ tl'j~'H11~ 0.2(}-().30 !lJ~'J nfl11lJ 

'H'W11Jel.:Ji'U~'U'l1'J~lJ1W 0.30-2.50 !1J~'J nmlJ1W~'U1~tl~lJ11'j~lJ1W 1,557,440 nfllJ1ffn!lJ~'J 'H~el11'j~lJ1W. ~ 

4,205,088 !lJ~~ il~1-Ji'W~~ flelU ~'U~111lJ11'lf'dJ '\.rj~tl ~lJ!'WU'H a.:Jrf~tl il'J'J lJ ~a~ntuqf!f1~ £) ~~'U~'\.H~l1~ 

~el ~uml.lfJ111'U'Vl'j1fJu1j~ !'If'~a~~~ tl<,i~!ifel~Un~!~l ~~!lIu~a~nrucv1~'U!~l~ 1li,~!'del~u!'Hl.lfJ1~n!'del 
n~!~ fJfllJ1flUtl 

Uel fl'illil~ rl~'WlJ~ 'Uml.l fJ1ff'\.h~ InHillJ!'Vl1 ~ lj f111lJ'HU 11Jel~i''U~'U11 'j~lJ1ru 0.50-2.00 !lJ~'j 
nm JJ1Ul~Ul~\l ~1J'Ll)~lJlllJ 1, 180,880 ~ illJlffn!lJ~'j 'H~ eJ11'j ~1J1W 3, 188,376 !lJ~~ il~U 11~il11fl~lJel~ 

lJ'U iu~ 'U!'HlJ fJ 111'U'Vl 'J 1fJ ffJ 1~1n H illJ !'Vl1 ff1'H f lJ'HU 1fJ~ ~ il elU ~'\.H'Hil l'J') !11 'U ~urd'eJ n~!~ fJfl ! G)}''ri 1 

~a~nWcv1~U!~l'l1'j~Ul'Vl 'HlYeJ fl) ~tl1~ (tJu~U $~JU)1JJm 1J1ru~'Ul~\l ~lJ~!'lf1U~~ff1'Hil'J)lJ~U!~1 

,f~'HlJfll1)~lJ1U! 2,738,320 ntllJlfl'n!lJ~'J 'H1ell1'J~1J1W 7,393,464 !JJ~~il\Yl'U$~Ufffl~!U~1'j1.:J~ 4.3 
~ 

(llJ91'J" ) 

~ 

fl'11lJ'YI'U1 fl'11lJ"f1 

8002,738,320 7,393,464 0.30 - 2.00 0.20 - 0.30 

http:0.50-2.00
http:0.30-2.50
http:0.2(}-().30
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Q,I 	 "" t:1 

4.3.3 	 fll'HY~'tllJ~1t1el.:JfllUl1lH'.I1 

1)lflfl1Jflfl'tn~1el rJH ,.UU~ "~lHllJ~1)l~a l'J 11) 'Wlrh~u~ rlU11)J.:J'HlJflll flelrJll1 nw 
4 	 ~ 

~~flelUJ1'W1~ J1licllJUliJ1111)1)11U ff1U 111ru1)~iJ"fll1W~~lIU~~flelU~ 'tl~(1'lJ~1eld~llJ~ cllJJ1,j.:J 1~fI
q, q U q, q <I. 

iI iI • iI 

ti1ti1fl~uu1nwrllJ1mrflelrJ1uflrilJ~~flel1.Hini1 ~umu£111'Uli1nwu!nflUlili~~flelU~'UihlU~lJUlit11 
~ 	 q q 

, " " 	 ~ 91

11rl'1t11cvrfl'W1JJ1'tl~fflJ1'U11 J1li~ lJ ~.:J!1I'U!!~ .:J'tl~fflJ~1t1el.:J~~flel'U'tIel.:JU~t11!1l'l'WJ~rn'Wli'lfU~~ flel'U~lU11'U £11 

t:1 ~ t:1 Q,I Q,I Q,I 

tl~!el £1flfl.:J"~!el £1fl11.:J~1fftl1JflU 

,jellJ tl~ lfi'1)lflfl1l !1)l~rllJ 11)lf1'fI fl111lJ1111fl11lJ-fflJcvr'U-fii.:J 1'UU'U1l 1liU"~U'U1~.:J !~ el 
~ 	 ~ 

ti l11'Ufl'tlelli!'tI~ fl1lU'W~ fl'.i~1)l£1Utl~fl11lJ'H'U l't1el.:JU~,,~i'U~~flel'U fl11lJfflJcvr'U-fi~ if1'fI fl111lJ1'tl~1,:u1l'Ul1.J 
~ ~ 

tl1tlel.:J'tl1lJii~1fl£1 l1.JJufl'.ilJ Rockworks l1h!!fl'JlJi.:J fl~ 111)~(1'~1.:Jfl1'Wtl1"el.:J!~lU~lJ1U fl'JWU1.:Jli1 nw~ 
iliiJ,j'eJlJ tll1tllJ!1)l~ fl1Jrl 1'U1W,jellJ tl1rn~1'U1W! !liU!~ui'Ufl11lJff .:J1.J'.i~ fleJ1Jfl1JnllHffil~ fl1'Jrl1'U1W 

'IJ 4 ~ 	 'II 

1~J~ilifl11lJff .:J1)lflJ~ili,111l~m~ ~h~U!lIU!flWct11fl£1rl1'U1W!1I'U'lh.:Jiufl11lJ'HUlll fl 1 !lJ~'J ~tlelfl 
~ 	 4 . ~ 


~ ~ Q,I Q,I Q,I 


fl11lJtl fl'tleJ.:Jl1'llJ !1.n~ !'W elUfffl.:Jtl fll1W~fllJ11.:j\?l1't1eJ.:J'b'U~~ fleJ'U 

~1eJ rJ l.:J"fll1W~flUfl~fllJi1't1el.:J~~fleJ'U~'UnrU£11Y11.:J1iJrn 111£111'UU\9l ,,~,f'U~11'llJ!1) 1~ 
rl1J11) "fll1 W~fl1Jfl~flJJ~1t1el.:J~'Umu £111)lfl,j'eJlJtll1'llJ!1)1~rl1J11)~ J~i1Jfl11lJ~ fl~l.:J~ J1£1tl~!3 Ufl . . ~ 

i.:J!HYfl.:J 1'U~ 1.J114.9 fl1lJ1JfI~lU'Uf1 if1'1flfJ-ff.:J!'tI1.J i.:JU 

iu~ 1 !lI'U~'U~U1J'U !'d'eJ~tull'U~u~1'U1.h.t~'Un,dl£11 'Wli~fl11lJ~fl~.:Ju~fh~Utl.:Jl1.J 
1.JJ~lJ1W 0.00-0.20 !lJ~J nfl11lJ'H'Ul1h~JJ1W 0.20 !JJ~J 

0.20 -2.00 !lJ~'J iJfl11JJl1ln1.Jl~lJ1W 1.80 !JJ~J 
'j) • 
Q,I t:1 

'b'Ull 3 

3.80 !lJ~'.i lJ fl11lJ'H'U11.JJ~lJ 1W 1.80 !JJ~'.i 

i'U~ 4 !del ~U!lI U~'Utl1U £111.JUll'J 1£111~ eJ~'U1fI tl'Uff ~111il.:J!'YI1!,rlJ 'Wu~ fl11lJ~ fl 

1.J'J~lJ1W 3.80 -4.50 !lJ~'J lJfl11lJ'H'U11.J'J~JJ1W 0.70 !lJ~'J 
• ~ 	 'j) 

1) 1f1U1J11tl1tlel.:J fl1lJ1J ~U'tlfH1'U'J1.J11 4.lO 'W1111'l'fU\?I~fleJ'U"hu1'HWlh ~fleJ1Jf1'1u~'UiU1J'U 
'II 	 u 

!1I'U~'U~Umuu1IJ'U~'U'i1U lJ~U'YI1 tJ1~QIJ~tJ'UJJ1fllY'U1i.:Ju~ 0.20-{).30 !lJ~'J 1H~111flli1J~'U~uml1£11 
liUYl'.i l£1Ut!.:Jff !l11!,jlJUfllJUfl.:Jil.:J,1l~ltl!,j'lJn fl11lJml1 fJ1lJ1fl iJ fl11lJlY'U1i.:JU\9l 0.30-2.50 !JJ\?I'J11.:J~1eJrJ1J'U 

'II 

~'U~uml1 fJ1ff!'Yl1Uf1JJJ 1~1ft ~~ fleJ'Uiul1 n fl11JJlY'U llJ1fl 111 nWf11'U11fl'ml1 el! m~11fl'1~1Jel.:Jvfu~'h'.i11) 

http:0.30-2.50
http:0.20-{).30
http:0.00-0.20
http:fll'HY~'tllJ~1t1el.:JfllUl1lH'.I1
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Uft~1J"HHl1H~llt~elllfl"l.:Jl.Iel.:J~'-J~ 11.:J~1ela'UllJu~Unf'UrJ1 ffJ1~1" UfUHl'll ijfl11lJlf1ll1.h~lJ1W
~ 

~ ~ 

0.50-2.00 !lJ~'j 11.:J~111fll'l'Uelri'Uuill~'U!lf11011l'U'YI'j~:hlwnftt!f1lJml
'II 

• etc! a,.o::,. .It ')J ~ ~ et 
If'U 1fWl~ flel'U11lJ fJ WfflJ1J~ 'YI1.:J fl10flTVHnflf11'J~'J111 ffel'U!1J el.:J~Ufl1flff'U1lJ 'lfUflU'YI fl1fl11 

ljfl11lJmlJ1~fflJrl1lfi'UU 1lJ1,,r!i1'U1~tl~'U'llel~ff1lffl'J'jlJ~'U!~n'~ ftel ~'Un1'U 011l'U11'J10Ui].:J !lflJ1~ 
q q 

rl1lfi''U~a~nruCl1'~ 'li''lf'~'U!lfl101n1el ,,~!~ OfllJlflUfl ti'U 3»U"~!~l ~.:JAilu~~~nwCl1'l1rl'fl ''U~'U~ 
1'U'\jru~~lf'\.btl~~flel'U~U!lfl1 01!lflJ1~fflJrl1lfi''U~a~nwCl1'~',*~'-J!lfi101n1elft~!ij Ofl !'If'U lfrl'el fl'J~tl1.:J 
Ul1ftlH m~!fI~ el.:J 1'l1l'Ufli'1!~ elUl.h~Ull1~'U 

." ." ~ ,xetQ 1tJ')J' J'et~ 
1)1fl" fl1:Jru~fll'Jff~fflJ~ 1'\jel.:J'b''U~~flelU''U~U'Vl ffl'J 111 fl1fl !fl11~~ flelU 1UWt.fVUflfl111flfl1'J 

ff~fflJ~11'U'U'j ntll~!i1'U~'J11JJn;1lJO.:J ~.:J!lllnll.:JJ1U1J'U lrf.:J~1'fI iU~U!lfl1 01~lf'U1~.:J1Jel flO.:Jfll'J 

ff~fflJ~11'U'lf1.:J~J1!el'elcrU'Vi1lJ~U~1'UflflJ1lf"lfl 'U'\jW~~~~flelll~U~'U!lf'Uo11llrVl'J10ff~fflJ~1elri~I'IJ 'II 

~ 1')J ." ~ ~.lt ~ c!<v ~I .It 1 ')J c! c!c'l <V 

'U'J nw fl"~~ flelllflUfI'U1i'j'JlJ'b'l~ AU elfl'UlJft fl1JW~!lJU~~flelU!'U elflel'U'\j1-:J"~!el Ofltl.:j"~!el OfllJ1fl11.:J\?l1 

ff rl''U ti'U 

http:0.50-2.00
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i fI':i ~ fl1'ivfl'i::;i1JfJtufll'W1~Q~UU"::; 

Hft~rl'tu cti'rill1~1J ~~{1'111 fl':i'ilJlC)$'i lfi fl 

iJ 2552 

D 
* lilJ1nll ~ fl en mll 'j lJt<U 'j 1jjfl1t lI'll'U 

• ~C;Un1Jfl1a[jl.;j 

CYI-1 mnmt1'IJ~Jotn~ 

. . 
illn : mlmNuilmn1 

N 

/~
'J 2.5 5 

~aftlm 

ltl~ 4 .8 ~t)U!'U~fl1'ifl'i::;~lVlPllUl1t1~~~!~1::;ril'J1'il 

UUU~U'i lVi:'\::;!VV~ ~U!!'l1 ~~~U1J~!1tufll!fl t) '11$1V 

\l~111~~NVlV~ (fl'ilJUHuYiVll1n , 2542 ) 
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2tl~ 4.9 rl'flElru~l1UHi~~h.J'UtJ.:Ji'\Hl~fltJU~lt.J1l1fl 
.0. OJ ~ 0 QI ~ 

fi{lll.flW C}'nl 111 'J U~~n'l11f1'j'j lH9f'J llJ fl 11 'llJl111~rl n 11111 UU,TU'J 1fJ {l ~I ~ fJ~~UU 11 ~>3~W 

il 2552 ujnw~h1.fltJIlfAI:! ,r--ll11'~riNVHN 
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Top 

Top ~ ('·il 

ICh]V 

ase 

1rl':i -3 f)l':itlf)':i ::;iUfJrufllYl191Q~Ullft::; 'nJ~ 4.10 UUU')lfttl-3?1'llJlJ91f)1'.i1Hi1'IJtl-3i\,J1I::;f)tl'U... 

~ ~91firu~ftl'HfU ~91ffl'H f)'j'j lJl 'If':i llJ f) ~'Uujl1ruU'H~-3~'U~hUltl i'lfttl i-3'H'r~ril-3V1tl-3 

tJ 2552 
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111flflTJ!111~riu111UlJlnj\J'jlfHl~!~ f.lflluuj ntlJ~U~ Ul1ri~~UUjnw ell!flellJ'j'jVW1Yia'f.I 

1l~111f1Ufl'jtr1'j'jrllf1fJ1li flU!m~aU111rlll1Ufl,fU~lh~1JltlJ 1-2 ~l'jHnliu1J~'j 1uujntlJ~lh1)~'Wu flU 

OJ ~Q C1.d 0 ~ ~ 1IJ!V .!! ~ Q 0

'ff~'ff1J~1't1el~'lfUflU!l1U fJ111 'ffllJl'jt\Ul1J11'lf lUfll'j'tlU'j 11 !f1 1Uel \9UYll1fl'j'j1J!fl'j el~llUflU!Nl111fl1'j !111~ 
'U Q 

o ~ C1 'j), Q !V <!:\ , , OJ

'ffl'j1m!UU'tlu'jlfJil~!elf.lfl lf1f.11'lftr11U!111~flU!!UUl1lJUfl1f.11Jel'j~fJ~'j~111Hl1fl~'j111trelU111~IlUlh~1J1tlJ
Q Q 

100-200 !1J~'j111el~11Jfl111Jm1J1~'ff1J'tIel~,fU~Ul1ci~~u ~~1I1~ujntuiJfl111J(Hrlliuctf'elUU~fl~Hnu'1l 
~l1JtrfllVf~U~'tIel~Ul1~~~U ~ l!UUlll'j !1n~aU1111f1fJ1t!fl~ el~~ lUrlTY4 n f1111Ilfl11!11 f.l1J!lh.Hfl~ el~iJellU 
fll'j11~UU1a l'j111Uil~rlll1UfI~ fl~'j 111trelll!!~ il~lIj nWlf~ 1J!m~ 

!~ el~111flU~ il~~U~iJ'tIUlfl ili!'),] lnU~ 11JftfllltlJ~l'lHli'jiU rl'W~lUll'lfJ1Uil~q1l'ff'j'jfl1u 

~ I !V 1!..d 9 !V~ I '1 cf 11 .d 9 0 0 9 !V ,0 

fllfl'ff'UllJu'j~flelUfl1fJ 'fffllVryrU'Vl1l1'j t'lfU'j~ !fJ'lfU'WUl'l'tlel~'l[1J'lfU !'U'tIW~'Vllfll'jtrU111 'YIl !l1'j~fJ~lfl~ 

euel~U\9lil~l1~ 1J!111~Uil~'j~11 ';h~u'U1!111~-a 1)111 ili !'l11n'U1uu~il~~U~ 'Uel fl111fld l11fl1'jfffllll(,(1J1J~ 
111~ fl1fJfll'W11~ el rl'tlJ ~lUll1 f.ll'tlel,:j~U1J1~1l'j ~tl1)1'Ufllfl'ff'U11J iffu ri n1el~'U ff~'U iU~U~lJ tll'j ('(~('(1J 
~'U!l1U fJ1~ 1'lf1'U tll'jl11!fl~ el~J'U~'Um1 uil~'j~i1Jfl11lJ~ fl'tlel~l1~ 1J!1l1~ l11tll'j1JUl1 ll,rellJil~ rl'~!t1~!~ 
l11tlTJ!fllli1elfh~~U!l1UfJ1 !~elri~1rr~lfJl!fl'jl~,f\9l'j111(,(ellJ(,(lJ1J1l~U!l1U fJ11u'li'el~llfi1J~tll'J~el il1 !rlel 

'1~,rellJ il'tlel~l1illJ!m~a1'J 111lJ1! !cl1~~'Vi1tll'jflTU1Wm lJ1W rlUfI~ ~um{lfJ11\9lt\ ~1I 
'U 0 Q 

• • 'lI 

flTJ l1'J~!iJ'Um lJ1tu al'Jel-:J'tIel~~lHlfU f.I T)\9lil ~1JYi1'lf''ri1!fl1 el~l1'U~U!N1 Ul1ri ~~'Uel1!flel 

1j'j'j'W\9l'W fffJ 1l~111f1Ufl'j(,(T:j 'jrllJ11it1l'J11'J~dhH!il~fll'U1tu1flfJl11tl1'Jfl1'U1wmfn~i'U~'U!l1UfJ1~iJ 

fl Wfll'Wlf~ elflel'U,j'l-:JlJfl Wfll'W Uil~!1J'Ul1~ lJ!1l1~~1 tl"n'Ul1Ull111~iJfttlfJfl1'W\lel~ tll'J!~ 'Ui'U~'Umi1fJ1~iJ 
fl11lJ~ f1!~ el~!1Jui'U!~ fJ1rlU 'ff11J1'Jt\111 i111'lfl'U tll'J~'U'J 11'1f1!'U tl1'jl'i1!fl~ el.:JJU~U!N1 [li'U1WrU, 2546]

'U 

Uil~rl1fl111Jri 1~1l1!'W1~'tIel~~U!l1U f.l1lJ fll!'vilnll 2.70 fl1lJ~el~ fl1l1ffn!I]U~!lJ~'j !1JUrlllJ1~'j~1'Ufl11lJ 

ri1-:J1l1!'W1~'tIel~f1'4fllfl~UmUfJ1't1W~!1JfJtl [!~U, 2542; Soil Survey Division Staff,1993] 1'lf'11'j~!iJumlJ1W 

a1'Jel~'tIel.:j~umu fJ11'~il~1I 
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4.4.2 'tYtll'U fI TVf\Jel·:U nHl.:J ~'U 

Ul1ri .:J~U1J1 nw el1mel1J'j'j'W~~ ff rJ 1l.:J111fl'UfI'j'tY1'j'j fl Ul1ri .:J~l.Hl111 rJ1~',*1u flUll 1 

!fI~ el.:JJ'U~tHNlelri1U1J1 nWll1'U1Jl.:J~111.:JlrJ1~ ~l1JC11Jl.:J~ll1.:JlrJ eil!flel1J'j'j'W~~ ffrJ 1l.:J111flUfI'jiY1'j'jfl !~U 
'U 

~ ~UUel.:J!elfl'lf'U rlll1i'1Jtmri.:J~'Uff1'U~!~ 'U~Ul!1JU~ ff1UlJ flfIC1ij fl'j'jllih1i~~u NlI'j ~ flel1J fll'j flri 1I 
q 'U q 

h ~~ -=- 'J/ ~ -=- C! QI -=- ell ~I,d 'J/ ~ F- ell 'J/
!fI'jel.:JuUfll.UN1~el.:J'lH)flUmUrJ11~tlfl1J &'U'jlfllu'j~1I1W 800-900 1JTVl~el'jtl1J'j'jl'lfl!C1fll1flC1el u'jlJ1Wfll'j &'If 

q • 

, , 'JI 

1I'j~1I1W 2-4 'jtll1flael~el'tYlIfllrf~elfli'1{j el'U~ell'j .:J.:Jl'U fl~1I'lfl1ll1'Ul1ih!fljel.:Jif'U~'U!Nlijlh~1I1W 5-10 

QI <!i 'J/ .,; d -=- q ~ X.,;-=- h 0 ~ ,-=- C! lIJ'-=Q,I C! 

fI'j1!'jel'U rlll1'j1JN1.h~flel1Jfll'jl'l!llUl'j.:J.:JllJlI!.:J'Ul'l'Ull~ &'lf11i9$ell1fl'U!'Wel111!1J'U1Jelfll.J1JC1~ 1 !'j 1J'j!1W 
'U • 

-=- 'J/ ~ Q.I -=- "" C! ~ -=- q ~'f Q.I <!i ~ QI 'J/
fl'Ul1l1flellll~ el.:J9$el1~1l fl1JUC1~'j1f11fl 'Um'U rJ1ellllll~~ .:J1J'U~11lfl11~!fl'j1J~flll ~Uu 1l~1J'U 11'j el1J'Ufl1J!1l11Jel.:J 

.,;-=- ,,,,,, ,d"; 'J/"; 'J/ '<!i '{: ~ lIJ 'J/A 'JI

l'1fl'U!'W'jl~Ul1C1.:Jfl 'UiY1'U111i1J!1l'U11'Ul 'Uelfl1l1fl!1l11JeJ.:Jl'l'Ul ~eHfll'j1Jfl1Jell1'j eliY'j~'U 11l.:J1l~ !fl fl'U11'U1'U'jlflltl fl 
" • 'U 

UC1~U.:J111ijl1111rJ.:Jl'UlIflfl'jeJ.:Jl'i'el.:J~'U!,rl111\1flflU ''U!~ eJ.:J1~tl ~1J~1~l'l1!rl~ eJ.:J~U~'U!Nl1,rmlll~'tY1I 
'JI , 'JI 

i.:Ju'U flurlu11lm 1I1w~'U!1111 rJ11~tl ~1J~.:JiJfl111la lfillJ~ eleJ ~iYll1 fl'j'jll!fl~ el.:Ji1U~'U!Nl. " . 
'JI • 

flTH1l1~rll'j11lUiYfl.:J1Jel1J!1J~UC1~fll'j fl'j~1l1rJ~ lUl1U.:Jll fl!m~rll'j1'ilU1J1J,rU'jlrJC1~!~ rJfl i .:JUiYfl.:J1'U~i1Jll 4.11 
• 'U 

~1rJiY11'U!1l1~~'UU1J1J1111U~1rJijelJ.:J1111fltil'U1U 3011C111 ~fl!1J'U~U~!1l1~al'j11l1h~1I1W 819 11111eJ 
q • 

1I'j~1I1W 1.31 ~ul.:JillC1!lI~'j 'U1J1nw,f'U~flll1'Ufllh~1I1W l-2 ~l'jl.:JillC1!lI~'j NC1fl1'jlh~!iJ'UmlllW 
a1'jeJ.:J1Jel.:J~'Utl1U rJT)~ll ~1J 1"41J':h ill 1I1W~U!1111rJ11~1l ~1J1Jel.:JUl1ri .:J~U1J1 !1Wel1!flel1J'j'j'W~~ ffrJ 1l.:J111fl 

~A L:::i tdo ~Q d d~ td, c!l, £:! 

UfI'jiY1'j'jfl fl'Um'U rJ1l1 iYl'j11l'W1J'lf'Ufl'U!l1'U rJ1'tYU WIlC1! !flllm1l'l 'lf1.:Jfl111lC1 fl'j~1111.:J 02o-D.30 !lJ~'j lJ fl11lJl1'Ul 

1Jel.:J~'U~'Ulh~lJ1W 0.50-3.00 !lJ~'j ij ill lJ1W~'U1~1) ~1Jl.h~lJ1W 3,800,500 C1 fl1Jlfln!lJ~'j 11~ el1J'j~lJ1W
q 'U 

• ~ 'JI 

lO,261,350 !lJ~1 fl~'U i.:JUiYfl.:J''U~1'jl.:J1l4.4 11.:J~1lJfl';1Jelri1J'U'17'U~'U!l1ljrJ11J'U'Vl'jlrJihlwnC1UfllJ!111 ami'1J 
'\I 

"" C! ?I -=- ~ C! ~ C! , 'J/ 0 "" Q.I o'A ~ I 'J/ ~I 'J/
fl'U!l1'U rJ1!u'Ufl't.H'UelC1~!elrJfltl.:JC1~!el rJfllJlfl 'lfl'11NC1 ~fl ruCVIfl'U!Nlu'j~!fIl'1l1l1 eJ fl'j~tll.:J !u'U~'U 

<9 

fl111J11'Ul fl111J~f) 

3,800,500 1O,261,350 0.50 - 3.00 0.20 - 0.30 819 
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1f1':i ~fll':itJf)':i:!:i'UfJtUfll'Wi~q~'lJum~ 
!II 

f.lft~i1wcnt1111i''IJ Q~'ffll1 f)'j'jlJI qf'j llJ f) 11 '311111 l~~n ') 1l1l'IJ'IJ<UU':i 1(Jtl~18(J~'IJ~!'HlUIl1 ft ~~w 

iJ 2552 
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1f'l'j ~ f)l'HJfl'j ~iUf1tufll'W191f:J~uu (l~ 

H~9lfitu~rl1l1 l'U ~91fflr1 fl'j'j lJ!G}f'j llJ fl 
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;nflU'UIHl1CleJ'HnldJ~1Jel-:jif'U~alj111Uff~-:j"Ul1J~ 4.13 fllj"lf)tJ~'U\9l~flel'Uri1'U111ill1'U
~ u 

If'U~ alj1111h~flel'U~10 ~'Ui'U'U'U ~,u1J'Ui'U~'UAl1'U 011l'U~hd1'U lJ ~'U'Vl1 01\9ltlll~1l'UlJlfl lJ fl111J11'Ul 

;-:jU~ 0.20-0.30 UJ\9lj 1H\91111~li'U~'U~'Umll01 ~-:j!1J'UJlJ~'Umll01ih111umJlll\9llCl lJfl111J11'Ull1j~lJltu 
W W 1I W 

0.50-3.00 !lJ\9lj 1l-:ji111 fl'titJe10 1J'U'lf'U~'U!l1U 011l'U'YIjlO~h11~lClUfllJ!'YI1~'Umi1 tn'lf'Uu lJfl11lJl1'UllJlfl 
~ 

, ~ c:! QlQ J 9J , ~ Q d 
11'U 10\9l~ flel'U'VllJ fflJ1J \9l 'Vll-:j fll Ofll~ 111 fl fl n \9lj 111 ffel1J!1J el -:j~ 'U fllfl ff'U llJ 'WU 11 'b''U fl 'U'YI 

mlJl~all1:i1Jll1lJl1~!1J'Ul~tl ~1J~'UJ'U1'U~\9lffl11fljjlJ~'U!~11~ ft el lnJ 1rJ\9l~flel'U~'U!1111 01ffJ1\9l1ClUfllJ 

!'V11i1~!'YI1!<UlJ !U,~i'U~'U~1'lf'!1J'Ul\9ltl ~1J1'Ufllj ~i1\9l!fl~ el~J'U~'U!~ll1)~!fl'YI~ 1'lf'~'U~lJrdelCl~l~ OfllJlfl !i'U 

flj~fll~ 11rl'eJl!Cl~tfl~ el~1(1'Ufl:i1l~ el'U~'U~ l1J'U~'U 11-:1\91111flliU1J'Uiu~'Umll o11l'U'Vl)1OffJ' l\9llClUfllJ!'V1l 

111fl ~flll ru ~ flll ff~ fflJi11Jel -:1~'U\9l~ flel 'U 1'U~u~al) 111 fll~ 1 ~ll\9l~ flel'U 1uif'U~ln~ 
l1lflfll) ff~fflJi11'Uuj nru~!1J'U~) l1JJ'1";1lJi1-:1 ~~!1J'U'YI1-:1lj,UUU 1 ri'~\9llfl i'U~u!l111 rJ1~'H'U111~1J 

i1 ~ fllj ff~ fflJi1 1'Ui1.:j~Jl!~ el a'U,,; 1lJ~U~1'UtlfJJ111 Cll fl 1'U1Jru ~~\9l~ flel'U i'U ~'u !'HU011lU'Vl) lrJ 

C>I 'q Q q 91 C>I Q "" li Q Q OJ ~I li Q QCl 
(1'~ (1'lJ\9l1el 0 

~ 
~ 'U u) nru ! flCl \9l~ fl el'U fl'U fl'U 'Ii 'j 'j lJ'b'WI t'U eJ fl'U lJ Cl flll tu~!lJ'U~ ~ fI ellH'U el Cl ~!eJ O~ fl.:j Cl ~ tel O~ 

!rlel~l1ntu1~nfllHln111ililJltuane1.:j~'UmllrJ11~tl~U 1'Uuj ntu~'U~rll11'Uflf)lflflnl-:J 
~ -:1!1J'UU'Hri -:J~'Urf\9lflfl)'jlJ!fl~ el.:jJ'U~'U!~lJ.:j 4 !!'Hri.:jtTu f1Ua1)1111J~fl~-:111lJ1m~el'H 1ml1lrua1'Jel-:JEUe1.:j 

~U!'HU 01~ f;Y1lJnflllllJ 1 1'lf'~u) 11 1~flrJl'l 1flUr1' fl!a e1 f1~'U~~ flWI1 TU 111~n f1Uf;Y~fflJi11Je1.:j~u~1111 rJ1~ fJ 
~ 

OJ 91 Q OJ ~I C>I 0 9J ~ 91 9J ~ fJ ruf)l~ 1llfl11Cl flfln'YI1-:Jfl TU'Ii)ru f;Yru ~l'U.lJ'J~flel1J flUfl1)!1ll~ffn111fl1mfl) el-:J!1ll~UUU fl1U11l! 'Ufll01J el 

l'l 1 lH!)l'Vl'nu<u ellJ ClEUel.:jJU~U ~ -:1!U U<UellJ Cll1'J~flel1JAU flnifli1'U1llUCl~11.:jU~'UA'U fln !1l1~!vtel'HTm lJltu 
~ ~ 

,v ' 

~Cl;nfl~ellJ 
~ 

Cl'YI1-:J'Ii'jW i'YI01UCl~fln !1ll~ an111~1Jl1 ~ 'Umll rJ111 !nf}~'U1uu1nrull an 111 

111111'lTu !rlell11l1'jru1~ellJCl ~Cl111 flfln !1ll~an111UU1J,fU)10"~!~ rJf} ff1lJ nfl'Vl) TU1JeJU!EU~flU fl'J~1110\9111Jel.:j. " 

~'U!l11101 fl1llJ'H'U 1EUel-:Ji'U~ 'UmurJ1~ ff1lJl'Jfl~'Ua 1l1~ UCl~)~~Ufl11lJ~ fl~ ~1Jfll'Jf;Y~f;YJJi1EUel-:J~'U!l1U 01 

l1lfltTull1<UeJlJ Cli.:jflri 1111lfll'U1tuA~el'HlmlJ1tu al'H).:j 1flrJlJm lJ lru~'U!'HU tJ11\9lfl ~'U~fl!1JUJ llfUflelri 
'U • ~ 

1'U'lf1.:j11)~1J1ru 1,736,861-14,701,172 AlJ\9l~ fl\91'U 11~ el~fl!lhnnlJ1\9l'jelri1'U'lf1.:j11'j~lJ1tu 643,279-5,444,875
'U 

Cl flUlffn!lJ\9l'j lJfl11lJ11U1EUel-:Ji'U~'UmU01~1lf}'tiul1'j~lJlru 0.30-3 .00 !lJ\9l'j ~U~'J~iUfl11lJ~ fl111fl~b~'U ... 
W 1I W 'lJli 

ll'j~lJltu 0.20-0.40 !lJ~'J i'U~'U'ilu!u el~'U!1Ju~'U!l1U 01UCl~~u!'Hll 011l'U'l'l'J1rJUll.:j~hl1\yllClD .:jfill1~1"lllH'Vll 

fiJ'l\9llftUfllJA11ael.:j 1~0~U'Hri.:j~'Uuj Dtuel1!flellh111fl ~.:j'Hlf}~ 1~'Vle1.:j fJmlJ1tu~'Umll 01tr .:j1J'fl UCl~!mri.:j 

http:0.20-0.40
http:0.50-3.00
http:0.20-0.30
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~u')BnWell!fleJ(l1f11r:llHn-:J li-:Jlf1f1~'j~'UfI)ff1eJtrfirn lhRlJ1WffneJ-:J~lfff1 ~rleJ~m)W-nreJ1J(l~lrlTiJrulfl
<II Q CUI U 

~ tflf1~'Url'Ut ~lfel -:J~'UfllfJlfrl'-:Jflnffn111l'Uu~ (l~ultci -:Jl1~f1fl))lJ~U!~lffltl1)tH nh!1J'Ulh~!~Ulfafl~ 'fl'fl-:J~ 

~l'UmlJlwrll)eJ-:J1JeJ-:J~tlfci-:J~u ~-:J11~!rJUi1ti-:J~nY~fJ)fll~!1(l~f11llJrT-:Ju'Ul'Ufl1'Jlh~fleJ'U 
'fJJ' , , fJI 

eJ~ffllffl'j'jlJ!fl1 eJ-:JiJ'U~U!~l !'ueJ-:Jmfl~'U!1~1'U1~f1~unrl1flrul'Ufl1J1'lleJ\9lffllffl'j'JlJ~f1~ eJ-:JiJu~'Uu~n i~ol1~ 
q q VI <II 

tY-:J!fl~l1lfl,reJlJ(l 'fl'1l'Ul-:Jtmci-:JM\9lflfl'j'JlJ~U!~111~lh~~'U1JTlJlfl1'UeJ'Ulf1~i'Ulmfl~eJ.:JmflmlJlWffl'JeJ.:J~
~ u 
tV, , • CJI' 

w'UljmlJlunfeJfJ ~.:JiJm)OU!i1'UiJmrOl1fflfiTlJl1ff~ !tlfci-:Jl1~f1fl'J'jlJ~'Uu~nVieJll1~'UiJTlJltlU'lf~m'Ul1ff~ ~eJ 
U II U q 

Ultel .:j~'U'U~ nwei'l!fleJ(ll~11'1lf(l1.:J 1l.:Jlfl~~'J~'UfI'jff1 eJ~1i01 

'j ~fl'Ufl1llJafl1JeJ.:Jiu~uJ''Uu~ (l~! mel -:J~u f11llJa fli.:J flri 11!1JUrJllff'j'Jf1~eJ fll'Jti TYl1W01fl'j 

"" .:::1 ~ dt 'JI 0' 'JI ~ ",,'<:Q 0 d 'JI.:::1 ~ 'JI "" dt bJ 'JI
~'Um'U 011JUlJl!~eJ1'l51h~ io'l5'U i~Wflllflfl'l5'U~UeJ~(l fllJlfleJll1l1l~t1'U~ eJ~lJ fll'j!u~lf'U l~'UeJeJt1!~eJl1~ !~ 

l1l~'U!lfU01~~1JlJl1'lf1l'j~io'lfl11'Ufl'jw~~'U~'U~U!rJu~'U~fl ffllfr'UUlfri-:J~'U~ff1J111~'U1l!i1'U~'U~'U 
~.:J '~lj iJl]'111'U!~ eJ.:J~-:Jflri 11'l5l1Dl'U~'llJl'jfl"J~lf~eJlll~lftY1~'U '~!eJ.:J i~oli 1~u'j -:J.:Jl'UfI'U '~~eJ.:J I')}' 

!fli eJ.:Jllfl'j!11'U '~'lf~lm'UI'UHlfcl .:j~'U'6l!fleJ'U'j'j~~~ tYo 1l.:Jlfl~'Uf1'jff1'j'jr1fJt1!1'U'Ul.:JUlfri .:Jl1\9lfl fl'j'JlJ~ 'Ul~l~ 
J( "" !:'I ~ I 0 

9$eJ~'U!u'Uu'j~l1l 

~l'Ufl'j'JlJiY'Vlfl'Ufl1Jlt~~'U lll'U#.:J~ ffWll],~tYeJO'llfl1lrl'U rd eJ-:J111t1!tlfel.:J,r~flfl'j)lJ~'U 
!f-Il i~lJ,f'U~ ffl1i1JW~~ !tJ'UUlfri .:J~'Ulf1 eJlJ U\9llu~'U fl1Jff~fflJi11JeJ .:Ji'U~'Ul'HU 01 !mel .:J~'UeJ o1'U,f'U~

~ 

eueJ.:J f) 1'j~eJ1JlfJlf1 eJf)l'J1JeJ!'lflf)'j'jlJiYl1tmt1!~leueJ.:J~ ~'Ul'Ulf]j D l'U 11tylfl~'W'U'VJ mmri~,r~tI f)'j'jlJ~'U!~l 

~l'U'j~fJ~'l'l1.:J'J~lf1l.:J Ulf ri.:J~ 'U rl1J! mri.:J ~~\9l!fI~ eJ~~'U~'U!~leueJ~'l5l1Dl'U 'Ul~lf~Dl'U~~eJ0 
qj qj 

11 l-:JmflUlf ri~~'UltJ'U'j~0~'YI1~ if)(l~eJfflJfl1) fl-:J,J'U f)l'Jti l~'U!lfU fJ1!~eJlJllii'U f)1J~'U'j1l ~l!tJ'U~eJ.:Jlj f)l)
qj 

,r~f1 fl)'jlJmt eJ.:JJ''U~'U!~li~ 4 Ul1-:J ,x'UlJ fl11lJltftlf)lf ftlo,J-:Ja m:JW~1JeJ-:JHlfri -:J~ 'U~1tn fll'J"J ~111~01f)'j 
'jI 

Ulf cl-:J~'UUft~m lJ1W f)ll 1')}'eueJ-:JU\9l ft~lf~D l'U i ~Off1'U1lfru'l5l1D l'U!n eJUYI fllfl1 Dl'U 111111 11'u 11'f)l1~c};eJ
tU U <II cu q 

~'U!lfU 01111t1!eJ f)'l5'U~ '¥llfll'J"J ~lftYl~'UeulOUft~\I'U'tY-:Jl1l~lHlf'U fJ1~ ffllJ1'Jtl1'l l~~ \9lnwcvf~'U!~l'~lJlff -:J\llfJ 

1,r{)-:J iH~l'U ei~'jlnl'J''lf'l1r~01f)'j~'UmUfJ1eueJ.:JU~(l~f1r1f1eJ'Ulf1eJ h-:J-:Jl'U~'UeJ~ rl1J11 f1r1!~eJ'U 'If'UlJ fll'J 

a--:J~eJ~a \9lnWcvf~U!~llJlfltYeJOU~ n~l.:JrlUeJeJ fl'l1 fl.:J,T'WID lJlru~'UmU t11mflfll'Jff 11111lJ flUlfa -:J~umu fJ1 

eueJ-:J'VJf)lf~Dl'UljmlJ1W!VlfJ':]~eJTI'llJl'jfll~fi''Ullnr'UlfftlfJiY'U1J fieJ"hljf111lJ~.:]O'Ur~fJ-:J~eJ~eJf)1'j'talltr'U 

f)l'J'WWlU leJ~ffllf fl'J'JlJ!f1t eJ.:JJ'U~U!~llUU111111'1-1 
Q Q 
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. ~ ~ 

1) 1flll1]11111 flft 11lJll1"I111J~U rt'llJ11tll'l 11,",!J 1'Vl'j 1lJil~,rf)!~ 'UUCl~,rel~el fJ1Jel~fftl1'Un1'W . 
!mft"I~'U''UU\9lCl~l1li1l1'U rt'llJ1Jtll1,.,rellJ Cli"lflft 11mft 1U 

~ 

1,j1'lfl'Ufl1'j11"l! !N'U!~elvr\PJJU1! !U1111"lflU,j'j~flellJ.... .... 

~~ffll1flJJlJ!fl~ el~J'U~'U!N1UCl~ flUll~fl1'j~ mlJ1~rt'lJ rt'llJ1'jtlU.u~~'U1'U'j~fllJ!~"I~lW 'lfrJ 'j1lJfl ~fl1J1~ 
'Vli'WfJlfl'j~'UmU fJ11~tl ~lJelOHlj,j'j~iYl1~ n1'WUCl~!n~,j'j~ lfJ'lfll'elO 1,:jrt' ~rt'~ 1,",f1'lJ~lUCl~!~elij ~'Umu fJ1 

q qJ q q 

, ,Ij) • 

1~1l~lJ1~elt~i1~U~rJ\H~fJ~~el~elfl1J1~all1i'lJfl1Jvr~'U1~~C1'111fl'jJlJ!fl~el~ll'U~'U!N1 ~"I1'Uel'U1fl\9lel11)1)~l1lJ~ 

'1,jl~fJm'W1~ellh"l~"I1'UJ~flUfli' 1!~ ellJ 1) ~~fl1'jrhu~il,:jel01,:j:U1fl !'W'j1~1)~riel1H'!n ~11tu1111'Uel'U1fl\9lel0 l-:J 
q u 



. 

.c:t 

'Un't1 5 

fllJ 1'lfl'l:i'W OlflJ ~'U!l1U 011~lJ ~1JI\HN !Al1a ,:n:Y~tl flJ J11 !fl~ el~ ~U~U!N1J'Ulj fl111111 tllfll1 tllfJ 
~ . 
i~rl'fllHll~1Jel,:j!!l1a~~'U111'lf n flU1Jfl~U l~tl~1JUtl~ll'j 11lru fllJl'lf1Jel~H~tl~1J ~~TU lflfJ(Y1ul11ru

Q • u 

Nll'J~flel'U fllJ!flel'Ul'l fll J ,:j~luiI1Hnr'U1)~~el~'U!l1U fJ11)lfltel fl'lfU~1'ilfllJ1Jfll1Ul~U1JlfJ i,:j1rU fl~l1~TU 
tU q q III Q 

-au11) 1 f1HY'U el U'UTVll-3 flU 1 'lfl'l:i VWl flJ~U!l1U 01~ !1111 1~'tY111fl fJ 1 ~rtY'U el U'U 1'Vll~ flU 1 'lfllJ ~1O'lfU 

11:il'WlflJ~'U!11U fJ1el rh-3tJ flnUtl~!11111~ff11~elfffll'Wfl1111ff1111Jtl1Jel~ ~lh~ flel'UfllJ Utl~fffll'W!ft'JlJ ~~ 1) 

\lel,:jul1ci-3M~tlflJ J11~,:jU'U1l'l1~ fllJl 'If'¥l:iVWl flJ~'Un,d1fJ1J'U1)~!U'U flu11:i'Ull~ ~n fllJ~fl~'U!l1U fJ1 

1florhu,:jD,:j flU11111:i'W01fl'J Ul1cl ~~'U~'U1111'lf11J~ lfJ'lfl1ff -3fffl!W~!~fl flU ffllHfffJUel o~ 'tYfl UU1111-3 fl1J 
'U Q r:u u q 

Q.I d OJ QJ Q di '~9.J ~QQ 

1) fl! fl'U J fllJ lfl ru fll'W 1~1l fl'UUtl ~ fl1J 11.:1 U~'U fllJ1J fl fl'U!'W el tl fl ~o flJ ~'Vl 'U)9l el ff.:1! nfl tl el11l'H flfl1)l flfllJ\l fl 
q QI q q 

Ul1 a ~~'U ~tl elfl1)'U UN'U fllJ~'U'VJ(;1'fll'W~'U~l1rl'~ flU\lfl~'U!l1U 01 J111D~ fllJ llfl fllJ'¥l:i'WOlflJ Ul1 a ~~'U 
... Q 

!viel 111'lf11.u l'Ulj Ul1 a.:1 ~ 'U 1 'lfu'U'U ~~ rlu ~.:1UU1'Vl H~ l!U 'U fll J 1'lf11:i 'WfJ 1 flJ ~'U!l1U fJ1ljJ 1 OO~!~ fJfl 

i~~el 111rl 

. . ~ 

U'UTVl1..:J fl1'J~fll1:iVW1flJ! 111 a -3~'U!11t1 fJ111 JJ llJdYl1b fl1'W\lel~U~ o~!!11a ~,r~llflJ'j11!fl~ el,:jiIU~'UI~l 
9J 0 9J Jl , c> , .,.. .::so. , ..,. Ci 

\91 el.:1'U 1\1 el~ tl'W'U ~lU)9l1~~ elll'H'lfU fffl1'W 0 fllJW ~'¥ll~ llJ ru 1'Vltll\lel,:jUl1 0 ,:jfl'U fl1111 0 fl fl111111'U 1U o~ 

fllJ 11.:j\9l1\lel,:ji'U~'U'j111"r.:j\l'U1fl\lel-3~U~ ~ 1)~'YIlfllJ\I.fl~ 'U!~ 'UelU 1.:1 1J ,j'el11... Of1l'U'm JJlru~U!11t1 fJ1fflJel-3 

fllJ\I'U ri .:1IW~ fllJlfl'U:i fllJ l~ 'U!l1U fJTj)9llJ ~ 'U ,j'elJJ o~u~1'U~ H~ ma lrl1)~11111 l1h~ flel'U fl1J\9l flff'U 1 1) 

rlfl!~ el fUrfllJru~ fllJ~ fll1:i VWlflJ ~'U!l1tj 011Jel~U~ o~l1~ rl'1'U~ el 111 rl' fllJ ru~ fllJ~ fll1i'~ 01flJ~ 'U!11U 01 
w 

ff111lJtl1l1U'Ufl 1~ 3 ~uU'U1Ji~~el1uu 

. 
fl1'j~fll1el~U!l1U 011'Url'fllJru~H'U'UU 

~ 

11'fltl1111~'tY11«1JflU~fl~'U!l1U fJ11'U1J'j nruul1a,:j~'U-Yllj 

rl'fllJru~\lel,:ji'U~'U~elU\9l1111fl i'U~U!11UfJ1~1)~'Vi1fll'J\I flelu1uJ~~1J~'U ri1'U111WlJ fl1111~ fl 1ii!~'U 3 !11)9l'j
Q ... U 

fll'J 1'lf!fli el-J~fl'Jl1Ufl !i'U 'Jll\9lfl~'U (Backhole) UO~Jtl\l'U~'Uel11)1)~'YI11ii 1~ l1~el'Vil 1f1rl'VH!~1Jj ff~fl1fl 

!'W'Jl~'tYnl'W~'U~!~'Ui'U~'U ci el'U\9l1lJlfl 1ii 'tY1111Jm,j'1111'Y1H l'U 1f111~ elell1)1)~'Vi1 111!fli el~11fl'Jl1Ufl~~'Hri lJ 

~I n'f 1 Ci ~I 9J 19J '1 19J n I a 0. .::s .,9.::s.,.. 9J0 0

!u'Uuty111 'UfllJ111,:jTU 1)~ 1) l!uU\9l el,:j '1m'J ~~l'Ufl'U~~U'Vl'U ~ ~fJ 'lf~ uflJru!9fl~~'U!11'U fJ19f,:j11tl fllJru~flo lfJ 



112 

~ A 0 QQI QI QI 0' 
f1'UlJ) nWel1!fW)lJj')~~'VHHJ 'il-:jli1fl'Uflj'ff1))f1 

~f11:Jlll~f11)~f1'il~~ lJ'illf1~ellJlJ1JlJ'U~el-:jliel~'Umil tn 1f1fJf11)~fl~'UtliilfJ1'il~1111J'~'U~ tiJ'U 
q q q 

) 11,T'U11''U1f1 (bench) u~a~,T'U'il~JJfl11lJff-:jll)~lJ111130 t9fU~tlJ~j' lf1fJ1~rl'u9f~~'UmilfJ1~'U1flf11'1-:j 30 ... ... 
"" "" ~X, A ,,d,d 0'e::1 'J}

t9f'U~UlJ~) Ua~r.n130 t9fU~AlJ~j' 9f-:j!elel~eJfl1j~f1fl'Um'UfJ1)11)1.:JffmafJlJ~'U1flf1el'Ua~11)~11111 af1lJ1~f1vJ~ 
4 ~ ~ q 

d 1'J} 1 ' d. , A e::1 .M .:!I 'J} "" e::1 ~~ el'iY~fl1f11'Uf11) 'lfU) -1~l'UfI'U 'Uf11)UlJflWff~t) lJ'illf1lJ el~flfl'Utli'U fJ~'UHlfl'J~1J~lij elff1lJa eJ'tJ'Ufl'Um'U fJ1 

~'U~1J'j nW~fl~'UmilfJ1'il~tl f1111lJtll'U~'U11''U'fl,f'Ua~ 30 !C)fU~ ~lJ~'J 'il'Ui1 ~~'U~'lf11,j1'U1ajff1lJ1'Jtlt11~'UlJ1
q ... 

!II 'J} II) 'J} 

'11'UlilJel !fl 

!II 

1'UlJ1-:jf1'JW i''U~'UmilfJ1flfl11lJli'U1lJ1f1f111 3 tlJ~) f111lJa f1~el~liel~fl~'U~li'U fJ1f11)'il~'Vi1f11'J 

'tlflUrl rw fJ-1 3 tlJ~j n~el1Jel-1t1'U f1l'J~.:J'tJel.:JNu-:jliel~'Umil fJ1Ua~f11)~'U'ti-1UlJf1~'U'illf1r1'Uliel~'Umu fJ1~'Uri
q ... 

"" II)'J} ~!j.bQl '''''' e::1 1 QI d' e::1 'J} ,

'Jtl1J'Jj'Vl f1f1'U !f1 ff~f11f1'tl'U f1111~N1'il mff'Uelf11'J~f11Jelfl'UtlilW1 'Ua fl1:lW~'Ufl1j'lJ'tJ'U1f1'U eJfJfl11 20x20 !lJ~j'
q ... q 

ua~~'tlellJ~el'lJfI~'Ul'J f1~1'Ufl1'Jllri elfJ1-HAil'U,T'U11''U1f111'rl1li1lJ1Jel~fi'Uf1l'Jyf-1~el-1~ellJ~ el~ 'UelU 1-:j1)~\9l1lJ 
'tl'U1f1~el-:j~ el~'Umu fJ1ff1lJ 1';itlll11J'tJ'U1flfl11lJf11'1~Ha~f111lJfJ11 1,rmlJl~fflJfilJ~'U~~ JJelQ 1~elU 1-:J~ ff'J~ 
'aj1l1AlJ'U~el.:Jryi1tllJ~'Ulfl~ tff'Uel 'n'U'J1fJ-:J1'Uij11'11~ (20x20x3 AlJ\9lj') ffj' l1,J'ellJ acJ11tJ'tJel-:Jf11)'tJfl~'UmilfJ1

q... q 

1) !fl1el-1jjel~1~ 

2) f1n'tJ'Uri-1 

"'" 0'
'JtllJ'J j'11 f1fl'U ~'U1fl 3-5 a f1lJ1~mlJ~j'

q ... 

'J} ,'J} ~ , "" Q

3) ~'U1fllJelfl'Ul'UlilJl~fflJ 'UelfJf11lf11l-1 20 AlJ~'J fJ11 20 ~lJ~j' af1 3 !lJ~'J 

4) mlJ1Wer~j'1f1lj'~fl tJ)~lJ1W 2-5 af1lJl~r1~lJ~)\9iel1'U... 

(rllm~fJ1flfJi1 '11'tJel~'lf11Ul'U) 
, 0' 

150-300 1Jll'l\9lelaf1lJl~mlJ\9l)... 



- ---
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i fi'.l >ltll'.ltJfl'.l~iufJWillYflllf:l~1JUft~ ~,j~ 5.1 "flEJW~fll'J'IlVl1iV~Wl11iitJ1'\JU WHftflUUU 

..:.......:.~ HftllflWcvlrill1i'UV.llffll1 fl'J'JlJl9f'.l llJfl 
 19f'11H.:J1UfiU (1iUl9ruU, 2545)"'_G& 
11 2552 
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jI 

fll'J~~lieJ~hm1'UU1"Uclfllmt~!!'lJ1JulTflrnlJl~fflJfi'lJfll'J~fI~'UnrUU11'U'lJjnllumri-!l~'U!lrUU1
q q 

~ijclfl'tJw~el-!li'U~'U!~lJU'lJ'lJ~'U:i1'U~-!lu~-!li1 i'U~'Un1'UU~ll~l'llfll'J1Jfleld''U'J~~lJ~'U d1'U'lfruijfl11lJ~fl
q 'II CJ 

ilhfl'U 3 W\9l'J niel-!lmflclfl1JW~i'U~'U!~'UU1J1J~'U:i1'U~.:Ju~.:Ji1 fll'J~~1~ui~H'J-!I.:Jl'Uihi~u~~uhi~fhu'J.:J.:Jl'U 
'91 'j/.d:t Q.I ~ cl ~ Q.I '9 91 ' "l ' ~'j/ Q.I

flel'U~l.:Jff.:J fll'Ji'lf!fl'J el.:Jll fl'J1l.:Jff~fl1fl'J1f1!'J 1'J1lJl1-!11h~lfUflfll ~'lf1l1U Aflmij~l~fllU'J.:J.:Jl'U !~lJlfl (l fl'tJW~flTj1J~
'II q 

1l~i'lf'!fl~ el-!l~fl'Jl'l'Um.h~!ffi1'JtW;fl~'U !!(l~''lf''JflW~'U~U1f1fl11lJ1l1h~lJ1W 3-5 ft flUmn!lJ\9l'J l'llfl1'Jwd.:J~'Umfl 
q 'II 

~ 'j/e.- 0 ~ d'.M , Q.I e.- C! "'" , "'" )1 c! Jf d 
'H'J eJ~'J 1J!lflJ11l~fl111'U~'YI.:J'U '\J'UelU fl1Jfffll~ft fl1JW~'YIH1i'JW 111UlUlfft.:JfI 'U 'tlfl1~~'U'YI Uft~1JU1f11Jel-!l~ 'U'Vl 

'II ~ 

u~rf111mm.tel~'U1f1~'U~~rnlJl~fflJ~elfl1'J~fI ~el fl1',,:J 20 !lJ\9l'J Ul120 !lJ\9l'J ~ fl3 !lJ\9l'J 1~U.J-!lt1fl11lJa fl~eJ-:J~eJ 
'II q 

~U!'HU mi:wfl1'J~flfl11 3 1lJ\9l'J m'Jl~ll~ fl11lJ!* U.:J~ elfl1'J'Vi'.:J~el.:J~el1J~ el~ 'UUft~JtW;fl~Ul'llnui:w ff~fl1fl el11l1l~ 

!fl~el'U\9l'J1U1JW~l'llfll'Jifl~'U ~.:JUff~.:J''U'J 11~ 5.2 'tl'J 'lJ,reJlJ fti1 ''lJ~el-:Jfll'J~fI~U!lfU U1~'UWH~ flU1J1J1'lf' cu q 'U q 

e.- "'" "'" ~ 
1) !fl~el.:Jijel~1'lf' 'Jfl\9lflfl'UUft~'Hl1J'UfI'U 1J'U1f1 3-5 ft fl1J1flmlJ\9l'J 

<U 

991 "'" ~ 
2) fll'J'tllUr-!l : ~'lf'Jfl~'U~'U~'U1f1fl11lJ1) 3-5 ft fl1J1fYflAlJ\9l'J 

• <U 

~ ~ 

3) ~ln~lieJ~'Ull!11lJl~'tllJ : fl11-:J 20 !lJ\9l'J tI11 20 !lJ\9l'J ft fl 3 !lJ\9l'J 

4) mlJ1Wel~'Jlfll'J"f1 : 1l1'Uflft1.:J (m~u 200-400 ~fl'lJ1fYn!lJ\9l'J~er)'U) 
91' ,~ 

5) ~l''lf'~lU : UeJUfl11 100-300 1Jl1'l\9lelft fl1JlfYflAlJ\9l'J 
<U 

• jI jI 

flu,,~liel~U!lfU U1~U1f11lfqjlTflll~!lflJ1~'tllJfi1JUlfri.:J~U!11U U111 ij 'l7u~'U!11il U1'Hft1U'l7'U 

'H~eliJi'U~'U!11UU1lfU1]J1fl ('H'U1lJlflfl1130 !lJ\9l'J) 'H~m~UU'Hri.:J~'UmutJ~el~~ fllJ1fl"l ~.:JJ'U fl1'J"~U1J1J~ 
~.:J1l1!~'U~el-:J1~!fl~ el~llfl'J'HUfl'lJ'J~!fl'Vl'Jfl~fl'\J'U1~1'HW 'Jflifl~'UUft~'Jfl~U~U~'Ulfl 10 ft fllJlfl'n!lJ~'J 

u <U 

('Jtl1J'J'J'YIfl 10 ftel) !1J'U\hU1'UlJlflllfl~ flU~f11Uclm:JW~~~el~'U!11UtJ1ij~'Ulfl1lfWel(h-:JUeltJii~'U~ 3-4 h 
q • CJ 

~~u'tlfl-:Jht'J1J~ 5.3 
'U 
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1fl'j .:jfll'jrJfl'j~iufJflUnvrr91tJ~UUfl~ 

;"~ r-l~91rl'tuc-nrill1fu~91ft'Wlfl'j'j'WC}f'j llJfl.......... 
iJ 2552 
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1f1'j .:jfll'jrJf1'j~iufJTlUl1~1~Q~tH!l:1~ 

Hft~rl'wCl'i'rill1i'U f:l~ffll1 f1'j'j lJ1Clf'j llJ f1 

iJ 2552 

(1i'l.r:l9llJU,2546) 
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fll'j~~ll~'Vilfll'j~ ~!lJ'Ui'U~ u(l~lI:ill'j lhhulJ'U,Tuu'U'~l~fJu~ (l~,T'Utr'U iflll~ij fl11JJtY ~ 3-5 
q q CUI cu 

!JJ\9I'j tY1JJ1Hl1M''jflEij'Uri ~~'Ui~,;r~fJ"t1 illfll)1! ~1i el~'U1'U«m:Jw~~1l~ij1ft1fl'jmiJel~U~ lh~1111iel~'Un~ e1 

ll~fhYi'Ufl'j iJUlIlIfll)\I ~ fll'j1J:ilIfl11JJ'lf'U\lel~~ e1~ 'U'j1JJil~11~Um.Jfll'j~a \91 !lJ'U~'U tY'j lI,j'elJJ (l~1 'll\le1~fllJ cu q q CUI 

.:!i Q.I Q.I 

1) !fl~el~iie1~'f !fI'j el ~ 11 fl'jl1'U fl 

2) fl1)\I'Uff~ 1f'jfl\l'U~'UEij'Ulflfl11JJll >5 (lfl1l1ftn!JJ\9I'j 
4 'U 

ili~lfl~~'U e1 ~fl1J tlfll~,iU~~]je1~
'U 'U 

~ 'Q.I 'J)

4) mJJ1We1\91'jlfll'j1!~ tY ~Eij'Uel fJ f1l1~lh ~ fl e111 fl1)
'U 'U 'U 

'J} , d 

5) ~l'f~lfJ : 'UelfJfl11 100-300 1I1'Yl/Qf1111ftf1!JJ\9I'j 

ll~fI fl\l'Uff ~ 1flfJ'jflfl'J~1I~l1j e1'JfI\I'U~U\J'Ulflll'j~JJ1W 3-5 (l fl1Jlftn!JJ\9\'j 1l1ml1]jel~1iel~'UJJlrJ~l1li1Y11-J111 el 
'U 'U 'U 

, ~ , " 
1'J~~l'U!flj el~1J'U~'U!~11llflfll)ffl'j11l 1'Utl'U1JJ~1I11!fie111l'J mma ~M\9Iflfl'j)JJ!fljel~'I1U~lH~l ili tY1JJl'JfI~ fl 

1\91tl~. 1J~'Uml.1 fJ1 i~i~1J ~~ijfl11JJ1l1!lJ'U1'Ufll'j!filli'fllJl~'UniU (n1\91f1.~1I '11,*!TI'U1l1'U1'UJJlfl 1flfJlIfl~ 

11 f)Ulia~,r\9\flfl'J'JJJ~'Vilfll'JfffllJllj fl11JJ~l!lJ'U~el~rll'je1~~'Umu fJ1' i1l1'U1'-Jli~ -:Ji,r!,~ fJ-:J'We1\9l e1fll'J1'lf'J'U 
f 9J t C)J 

!flj e1-:J1J'U~'U!~ni'U'lh-:Jl1 i~ tllJJl'jflt}fe1~'U!lfU fJ1 '~lij e1 ill1! fl~'U!lil.1fJ1'~1l1flfll'JftfllJl'W1J11lf(llfJUl1 -:JU.:J 

'~lj fll'J!f)1Ji'IllJ1~'UmUfJ1~rll'je1-:J'nf1~e1dHU fln~-:J'vi11,rfJWfl1'WEije1.:J~'Um{j fJ1!lia 1,x'Ue111l1)~ij fll'J 

1I'U!11 e1'U lij e1l.)
'U 
flll,~'U'))~(l~(llfJC\l-:J~'U 1'11 'M'!~e1JJfl 

• 
Wfll'W(l.:J 111 tYfl 1'W«fllJW~ fl1)ff 1)el-:J~ 'U!'l'fU fJ1Eijel-:J 

d Q.I Q.I "" "" t:! "'" Q.I

5.2.1 fl1)! flll'J fllJ 11\911J~'lJfl'U!11'U fJ1U'lJlIfl'U e1e1'U\9I1 

fll'J!flll:ifllJ11\911J~1I~'U!l1UfJ1U1JlId''If'flll~'U!lfUfJ1~!lJ'U~'U~el'Ui1 n fl1'J !f)1J1~tJli1~u 
!lflhn~ 1~ulflfll'J~ fl1l1 fl~JJ!lf]jel~l1j eltJ el~'U~.:J!1Jl-J ri'e1'UEijU lfl Qfl1Jlft't1~ \9I,xUJJ1fle1-:J '1 ih.JlI~ nw 

, t 9J ~ 

1'J -:J!j e1'Ul11hnr.:JfllflJJ!~e1fl'U~U ua'1tilU~'U~(lltY~ flJJ lfl(llJtJ el~ flUfll'jtlUJ!TI'ml1lij elfl11JJ'i$'U''U~'U 
q q q u 
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1i'l~ -l f11~Vf1~::;i1JfJtufllYCr91t:!~1JUC1::; 

;~~ t:-l~~ntucvl'hH'r1J~91ftll1f1~~lJIqf'.iliJf1 

iJ 2552 

:pJ~ 5.4 ~f1Eltu::;f11~lntnYln)-l~'W!l1{jVl'UV~<tflTU1'W 

1~vi%f1V~~UIl1{jVl 'l1J~ntu C11'WtJl'W 

'" '" (ll'Wl~J'W, 2545) 
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1f\'j\j fll'jtJfl'j~iuflWill'W1~f.l~Ullfl~ 

;~"" ~~1IftwCl'i''''111fuQ1I'''111fl'j'jlJ1C}$'j llJfl 

11 2552 
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dQ,l Q,I AA e! AI.,9 dQ,l 

5.2.2 fl1'J! fltJ'J flfj 11~llfltJfllUlY'U01UlJlJfI'U 'J1'U fl-:J U'\J-:J~ 1 

fl1'J!ntJi'flfj11\?l1l ~'U~umi101u1J1Jd1~filJ~'Umi101~ !1J'U~'U~ 1'U~-:JU~-:J\9i11b fl1'J!nlJ 1f1o 

11 1~'Umi101~1fi'rtl1flfl1'J'\J flmfll1 el~'Umi101ll1!fl1JfHl-:J111'UlJ1 nru1'J -:J!~ elU~ ihHr-:JfllrtOlJ!~eltJ el-:Jn'U~u. . 
fl-:J! HYfI-:Ji'U'J tJ~ 5.6 11~ el1JHUl1 -:Jelll1l1~lh~U1~O~lJ!lYri1,xUll1lJfIilHfl~ el-:J1JfIil1'0~!~OflU~11111111rio-:J 

'\J • • 

iJ O'\J'UlfltJ'J~lllruO -:Jo~ 15-20 ft10fli'llU~111 l~'U~1J'J'Jrtl luo -:JiJ 01tJ!ntJi'flffl1n'U1'J -:J!~el'U no1UUJ1i'lffl 
q q q q q 

flU i'litJ'J~111'lfl1'¥li''W(Jlfl'J'D'J 'JlJ'lfl~hHrflfjru~i5 ~-:JiJ fl11111l1!11 U~el-:J!.u111lD-:Jfffll'W\91H"I '\Jel-:JU11ri -:J~ ui-:J 

i'Uu4\1el-:J fffl1'W'D'JW 1'V1t'JlU11ri .:)~U ill lJlru rl1'Jel.:)\lel':)UlYcl ':)~'U ftflfjru~ flU~ fI'¥li'VHllfl'JUlY ri~~'U fll'J 

\I'U ri.:)! n1~fll'J !ntJi'flfj1U11 ri.:)~ 'U 11lJ 111D':)~0 fl'J ~'¥ltJ~ el~ ':)U1f1~ ellJ~! ftfl~'Uel'U!~ el':)lJ1111 fl fll'J~ ~~U 

!11ilo1~UlJl i'lf .um~ 0\911.:)"1 mri1dl1~!lIUfl'lfl1~ rlw1tlJ i'Ufl1'JflllY'Uflfl1'J1'lftJ'J~1o'lft.!!mri-:J'¥li''W01fl'JelU1,:) 

!11lJl~ fflJ ff111UO'lho 1 'U fl1 'J11-:Jt !~uvr\9JJ'UlflU i'lfulY ri .:)1\9l11 ~ tJel OH r1'.:) rtu'W~ellJi-:Jofl~o fl'J~'¥l1Jf1'1'U 

,,;. 9.1 I i 119.1
ff ':)!!1f10 ellJ\9lel'l[lJ'lfU 'Uel'U1'fl\?l fI 

~ 9J' , X. c!.c1d 'Q t9JQ 

11 u/111~ 0 fl'J ~'¥llJ ff ':)!!1f1o ellJ~ el'lfll'lf'U'WlJl1 'W 'U'¥l'VI!t1 'Ut!11 Cl':)fI 'U!lYU 01\1el -:J'VI fl11ll lJ 1U u q q cu 

11ft.:)mfl~ij fll'J~ fI~'Umi101!ff1111l~tJcielmf.:)ilnf'U~mri1JU'J fl~1,:) 1li~'1111'Jfl1'lf'tJ'J~1om1el~1'J~el ~':)Ufffl~ 
!'U~ tJ~ 5.7 fffl1'W~U~U11ri~~'U~tJri elO'J fl~1-:J~ -:J!nfl111flfl1'J'1J~~'U!11i1011tJ~noi,r'h 'H1'U'Vi1~ ~Uo~ 

, 'J/ 9J • 'j/ , 

'lf11'lf1U11li'lf1U!'fl~ el.:)11U~'U!~l fffl1'WVluVilY ft-:J111fl\lfl~'U!ff1 1l11~ii ~11'J flf1,:) 1lilf11'lftJ'J~10'lft.!el~1'J91~ 
'\J • 

!1l'U11u/111fl'J~'VIlJ~ el~ ~!nflaellJ fffl1'W~'U~'UfI~umi101~ 1tJ'UfI~'U!11i1011n1'liUlJlJ lliiJU1Jtlu~U 'WtJl1 
u •• 

11 c! d d, ItJ Ie! e! ItJ I ~ ItJ I d .d d ItJ IItJ 9Je! 

'WUYU1JU11011!1J 'Uti el !lJlJ 'J~!tJ tJtJiu fll'J'Ufl1 flO AtJ'U fI!!~ 0~'fl'J ~ All!1J U'¥l!1J'U'¥ll':) AlJ Afill flU 11-:J!!~'U1'U fl1'J. .. 
'tI fI~umilt'n1'U~U<~!~1l'VI fl'flf~ !ftfl~Cl!~o'Yh1l1'!ftfl!lIulYClll!1I'UlIel UCl~!lIu fl1'J !'If'¥li'Wt'Jlfl'JU11ri -:J~'U. . . 

r1 '~o 9.I1tJ loA e! J 9.1 <f ItJ I 9.1 <f 
m'U tJ1U1JlJYJ lJ!n elO '¥l1111 !llff1111'JflU lflU!11U 111'U'Ull1 1'lflh~ !O'lfU ff .:Jff~!!Cl~ All 'ff111 l'JO 1 'lftJ'J~10'lfU 

• '\J • 



l21 

.~--.-
1f1'l ~f11'ltJtl'l~iufJwf) 1'W1~tJ~U!lr1~ 

~ ~~rl'wCl'i'rind'u f:J~fflr1 tl'l'l Wctf'l llJ tl 

TI 2552 



122 

lAd ~fl1d(ffld~vl1JiiJWflll'fr~tl~UUft::; 

~~~.nWcnril')1i'U~~?I'l'H fl';i';i1JI9$';i llJ fl 

11 2552 

t1J~ 5.7 ~flElW~~t.J~1J~l1WUt)~'Ull1ih.l1 
~tJ ~t)mfl{1~')1 ~~ '';~Wn1i1f.l1')11J~ 

(1itrr~n1, 2546) 

http:flElW~~t.J~1J~l1WUt)~'Ull1ih.l1
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~U~lJ1\JlJ~ nW~Eij~~u!ldhJ1 ~lJ';h~flJnnJ1 1fl'Eij~~u!lrurJ11lJEijllJ111'1fl1TI1Ui~lJ':UJJ 
• '1.1. 

9 91~ I "I cI Jf c1 QJ C\ C! ~ 'c1 C\ C\ C! ~ 
flTJ11\JUffU &'lflJ'J~ &lJ'lfU'VfUl'llHH1l1flfl1'j'1J~~U!lfUlJ1EijUlll l1tylfWl1\J~ YI!fl~1l1flfl1'J1J~~U!lfUlJ1'tlU1l1 

1~UlJlJ1lifl flnUC'I~1liJJ fl1'j11\JU~'Ufl1'j1~lh~ ilJ'lfl1ri 3 1,r~n~l1tulf1~3'lf1J'lfU1UU~ ~C'lfl'j~'VJlJ~\J!n~Hr3lJ 
'1.1 u • 

~!fl~~U .J\J'tYn1~'j fl~1'11li 'tY11lTJfl 1'lf'lJ'j~ ilJ'lfUlfiUC'I~!~Uulfri\J~311l1l~!n~fll'jlJlH~ 3UEij3\J!*lJl1~ 3 

'(1'TJ !f1JJ C'I\Jri'j~1111J11~~u !'W'j 1~113~Eij~~U!lf'U lJ11J1\JUl1 \JJJ flTJ!~31l~~~3ti1J'lhnJ11~~'U 11 3~!n~1l1fl 
'1.1 • 

fl1'j1J~~hm1'n lJ1mf1lTflll~JJ 'lf11TI1Ul1~3 3\Jrl flTJ1J~lfTJri1U"'3\JitU~rnh1liil\Jfl1'JW111EijlJ~'lf1J'lfU1lJii'\J 
'1.1 • 

~\J311l1l~ri3 1,r!n~l1tulf1fl'j~l'l1J\9l3~ \JU1fl~31l\9l3'lf1J'lfU~ 3lJ1 1ln11,r3~3 1111l~111!'tYU3UU11~l\J~'U'Vlu. '1.1 

'tYn1~tJ3~'UIl1UlJ1UC'l~flTJ 1'lf'lJ'j~ ilJ'lfl1~U~Eij3\Jti3 ~'tHl1'U lJ1Eij3\JU~ (l~lfliTI1UlJWl'.i fl1'j!lfri 1111l~'lhlJ 
'1.1 

C'I ~~C'I fl'j~Yl1J\9l3~ \J!!1fl~3lJ~ !nfl tilJ'l,flJ'lfU!!C'I ~!tJ U fl1'j 1~lJ'J ~ i lJ'lftJ!!lfci \Jl'li' ~lJ1 fl'j~'U!lfU lJ13 ri 1\J 

!lflJ1~fflJ 

~ ~.1 'n C! , 91~ I "I cI Jf c11
5.3.2 UU1l'll\Jfl1'j'W'UYiffnl~1J3Eij~flU!l1UlJ1UC'l~fl1'J 'lflJ'j~ !lJ'lflJl"4UYI U3U1rWl 

'1.1 • 

'tY1lJl'Jfl'Vll 1~l1C'11lJUU1Y1l\J i~lJl1~~3\JJJ flTJ~flln,r3~C'I~ H"1 Eij3\J~'U~ !iU ffnl'W1i'jtU1l'llJ1Eij3\JUlfri\J~U 

!lfU lJ1 a fl'l:Jru~fl1'.iEij fl~hHl1UlJ1 fll'jEijUri \J~U!11i:1lJ1 311fl'.iiUUC'l~!fl~ 3'111fl'j~1'lf' ,j3lJ C'l!lfci 1~!tJU,r31l C'I 
Q q qJ cu 

lfUl\ilUlufl1'J\9lflfful 11 lUfl1'.i 1i\JUf-.lUfll'jEijflUlf ri \J~U!l1U lJ1 'J1lJi1 'I fln11\J!!~U~UcyJ ffn1~ti 3'tl~~U 
~ Q qJ Q 

!lfU lJ1!m~fl1'j l'lf'lh~1lJ'lf11J'U~ l'tHlu 1fl~lfrl'\J1l1flflTJEij fl~U!lfi:1lJ1!ff~ 1l~'U 'J llJC'I~!~lJflUU1l'l1\J f11'J~U~. '-' 

ffflT~~ti31l~Ul1ri\J~U!lfUlJ1lfrl'\J!ff~ 11~Ufll'j1Jflff11ll'jtrYIl1~~\J~n~\JtI 

1 ) fffll~crfll:Jru~'tl3\JUl1ri\J~'UmUlJ~'lf11TIl'tnlllJ11'lf' !tJ'U!mci\J~ 'U!lfi:1lJ13~lu'J~~1J~'U 
1:U!f1'U I 0 !lJ~'J rl'm::lw~'tl3\J!lfel~'Un'rn lJl1~fl ~'U!1J'tH!'U1J~U!lfU lJ1~\JU~\J\9l1 'Jl1UlJlJfl1'j'tl~~U!lfU lJ1f11'J 

• '1.1. 

J1EijU1~!~f1 f11'J'l!fl~UmUlJ1fl1'j1l~n"U1fltiel~'tn.h~lllrufl'r1\J 20 !lJ~'j lJ1120 !lJ~'j UC'I~~fl3 !lJ~'J ~\JUfffl\J 

l'U'J u~ 5.8 31111l~n f1l'J'J1lJflrimv1311flff'J'J fll'J l~u'J~ ilJ'lftfUl1cl \Jl'li' YW1fl'JUlfri\J~UIl1U lJ1 i fllJflTj~~~el
11 • 

QJ 91 cl G 91 Jf c1 c1 91 '~91 'QJ , 1 91' 1 91 91QJ
fllJ'lf1111l'U11 1U 'U!1l1Eijel\J~ 'Ul'll'l~ el\J flTJEij flUl1C'1 \J'U 1 'lf11lJ lU'J 1lJflC'llJ fl 'Uel el f1fl1 'lf1l1lJ 'U fll'J1l1\J~ 'J lJ!lf1l1 

• • 11 

Eij~~ UUC'l~'tlU ri.:J~'U!lfi:1 tJ11J1!nlJ 1i'~11:UTI1U1i'!1JUri1UfWH 'lf11li'1'Ulfa\J 1lf'~~el\J f1TJ~ 'U!lfU lJ1fllJ l~el 
• '1.1 

111f1f1a lJl'U'J1fl1fl flWJ 1~C'I 1fl flri lJ'lf11li' 1'U nff1lJ1'JtlJJ!~U 1tll1' H~i'11!lflJ11lJ" ~tielJ11,r!11'1'tl~H~ ~'U i ~lJ
q <u q I\J q 

~l1'l'lJel.:J~ ~'U1:w~3\J!iY lJrl1 1 {~llJ l'U fl 1'.i1Jflti elJ1'tl'U1fl!~ flUC'l~'lf11li'1'U 'cpf~'U!l~uri1'U flC'll\J 1 i'11 flff'J 'J 

lh'~ ilJ'lft1\9i el 1tJ 
• ')J ')J 

QJ '.Q. C1 t:.!c:\ QJ d QJ 

2) 'tYfl1VmfllJru~'tl3\JUl1C'1\Jfl'U!11'UlJ1l'lllfl11lJl1'U1lJ1n lJHfl'J\Jlf'Ulfl.:J 15-20 !lJ~'J W'U'lfU 

C\ C! ~, Q.J Jf ~ Jf d ~I ~'I "I ~ I ' QJ Q.J 'C! QJ 91 ,.g 
~U!l1'U lJ111.:J 'U 'j~~ 1J~UHC'I~ C'I f1"1 fffl1~~ U'VHlJU lJ 1 ! lJ'J 'HYC'llJ fllJff1UlJ~lJ1\J lJ fl11lJC'l1fl'lfU'U ellJtl.:J 

'lh'U nC'l 1'1 11 1'1 1nC'l1l1fl!mci\J~U!l1U lJ1'tl'U1~!~ fl!~1JU''lf'!fI~ el~l1fl'J 11~ ellJ l\JUl1\Jellllll~,,!flti el~'UmUlJ1U1JlJ 
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9 I ~~.I .:!i' "" d ~I cl 9 91 d QI

1J1.1WI tl'lUJ fl1'J'W1.1Tt {yfl1'W1J'lJ!l'I1HJ~lHWI1.1tl'l1.1lI1 l'I1mlJ1.1fll'J'tI~UU1Jtl1.11~m flUUU !'b'tfl'J eH1J fl'Jfl1'J1J~ 
U CU Q q 

QI cl. • ~ cl t:S 91 .:Q. 91 ~I
'VHp.ll1.11~lI1.11JeJUl'l'H'U1t11.11~mfl 'tIU1~'YHl'I'lJl~{l'lJl.h~'lJlru fl11~ 20 !'lJ~'J lI1120 !'lJ~'J Clfl3 !'lJ~'J U~tl1tlJ'U 

fl1'J'tI~UUU11eJ~1.1!l'Iilll1't11.11~1l'1ru fl1'JvrWl1.11!1J1.111elUl'lri~1j,'tI1.11~il'lru fl~U{Y~.:J i'U'J1J~ 5.9 !~elflmflU 
q (J (I CU 

J 1 1n'lf't'W'J1~~1.1~Ul'lri.:J~1.1milll1U~ nrunlTfl1J~'m~J1iU'lf1.:Jfl~Ucl'~ !'W'J1~'WU11el~ f1elU,jl.:Jll 1.:J1flCl1J1fl 
'JI 

Ul'lri.:Jlh~l'lJ1i'J'J'lJ'b'l~ 

3) {yfl1'Wclm:Jru~'tIel~ul'lri.:J~'Umilll1~elgi1.1'j~fl1J~'U ljfl11'lJl'I'U1't1eJ~~1.1~'Un1illl11,j!fl'U 

3 ~'lJ~'j ~fl1:Jru~~1.1!l'Iilll11~tl~u!ihmuu~1.1milll1~~U~~~1 'jtJUUUfl1'jtl~~'U!l'Iilll1~m'lJ1~{y'lJfl1'J!iJ'U. ~. 

UU1J~ eJ'tI ~'tI'U1~!~ mruul'lf'tfl1 el.:Jllfl'J U1.11'Vl1.:J fll'J~ 'UVJ {yflTW~ el'tl~~1.1!l'Iilll1l'1 if.:J1l1m{Y~ 1J~1.1 fll'J'tI~
q cu Q Q 

{y1'lJ1'Jtl1'l11~l'ICl1m !1.11'Vl1~ l~lI1J~~el~ij fll'J1HUf-I'U 1i'ri 1~l'IUlfleJUij fll'J'tJ~lieJ~'U ifflfJru~fn'J'tJ ~llel~U 
cl 991d OJ 991. "" .~cl cl ~~ .:!i

1J1.1l~m flUUiJ !'If!fl'J el.:l1J 1l'J!'Jl{yl'lJ1'Jtl1HUf-I1.1 !l'IiJel~~~1.1!l'ICl1'U'U!1I'U{y'J~!flU1.1 1!'W elfl1'J !fl1:J~'j l'I'J eJeJ11J1l~ 

11':UU~~1.1 il1'!iJ 1.111 milI~tJCl1f-1{y'lJN{y1'U flU fl1'J1'l1 {Y1tmCl11Y 1~lIfl1'j'tJ ~llel~'U!~elll1~'U!11U lI1 1tJi'lf'!iJu 

1~tl~1J!fl1 el~~'U~'U!f-I1 fl~U{l~~i'U'jtJ~ 5.10 U{y~NUiJUlhClel~fll'j'tl~~eJ~1.1!l'IUll1't1U1~!~fltJ'j~'lJ1ru 3-5. .~ 

~ I 91 91 .:!i • ~I 91 
lJ'j~!fl'Yl flCl1l1 el elll 'H'j eJ'lJ~'lJ1~ !lJU~'U 

4) {yfll'WifflfJru~'tIel~Ul'Iri.:l~1.1!l'IU lI111 ~iJ'UUl'lri~~ 'U!l'IU lI1~ el~1'U'j ~flU~1.1ljfl11'lJl'I'U1
~ 

fl1'J'tJ~{y1'lJ1'Jtl11':Hm'Uil1!iJutJm~lI~tJCl1f-1{y'lJf-I{yl'Un1Jfll'J1'l1{y1Uf-ICl11Y !i1.1 oef1l1 e1eW M1eJ'lJ~lh~ !iJu 

~U fl.:lUff~~1'U'ju~ 5.11 'tIUlfltJeJ'tI~~u!l'Iil{n~tl'l'lJl~ff'lJtJ'J~'lJ1ru 20x20 t'lJ~'J ~fl11itfl1.1 3 t'lJ~'J l~mi''U 
~ . 

~1.1~'J~'H11~tJel~1.1~1J~'tI~. Ih~'lJlru 3-5 t'lJ~'j 'i'!iJ1.1flU~1.1rl1'HrUUClfl'W'lf{l1'U tlJ'U~'U 
~ 

trleJVi 1J1'Jru 11J1fl{yfl1'WUl'lci.:l~1.1'WU11 Ul'Iri ~~1.1'J~iu~1.11li tn1.1 3 nJ~'J rl'flfJru~fll'J~ ~lleJ 
~1.1!'Hilll1'lJ1.11~!~ miJ1.1u1Jui'lf't!'J,N1Ufl'U fl1'J~'UvJUrU{yfll'W~el~U!'Hilll1!fll1l1'!iJ1.1tJ el!~lI~UCllf-l{y'lJf-I{yl'U

<U 

QI 1I191'Q,I '91 91 • .:!i ~I 91 ."" OJ~1I1'''''
flU{y1Uf-ICl !'lJfl11JtJfl1Jff1'U!fl1:J~'J t'b'1.1 flCl1l1 eJeJlI 'lJ~'lJ1.:JUCl~'W'b'ff11.1 !lJ'U~1.1 UCl~U'HCl~~1.1'J~~U~'U !'lJ!fl1.1 

5 !'lJ~'J iffl1:Jru~fll'J'tI~tieJ~'Umilll1'lJ'Ul~t~miJ'UU1JiJi'lf'tfl1 el~llfl'j fl1'J~'UvJ{lfn'WlieJ~umu lI1!ftlil1!lJu 
• <U 

tiel,jl'tl'U1~!~O'H1el~ellhf-lff'lJNffl1Hl1J,n'U1lff-lCl !'lfU 'lJ~1i1.:J !iJu~u rlll'lriJUl'Iri~~'U'J~flu~mfl'U 5 !'lJ~'J 

fl1'J'tI~tJel~1.1mu lI11J1.11~il'lw fll'J~'UvJ fffll'WtJel~'Umilll1fl1'J1'l11l1!iJ'Uell~!fiuJ1'1'U1~1'HW 
q u tU tJ 

http:lI11J1.11
http:1.1!'Hilll1'lJ1.11
http:fl1'JvrWl1.11!1J1.111elUl'lri~1j,'tI1.11
http:fl1'J'tI~UUU11eJ~1.1!l'Iilll1't11.11
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1fij ~f)1'j£Jf)';j~i1JfJtu.f)1~191Q~1JII1:l~ 

~.:.~ ~~91f1tucv1riwlf1JtlQ91'ffll1f)'j'jlJICJf'jliJf)-- .. 
U2552 

.d OJ .4 J.d.,. ''''' d ~ 1:lf)Elfl1~f)1'j'Wt.J~~t.J'V11J'jl1fl11Jtl~'UIl1''U1J1 

h1!'ut.Jumll'llt.J 1~1~f)11"~1i'~t.J1'I'1'UIJ1l11J~ 

(1it.J1~lf, 2546) 
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1rl'j -3fll'jtJf)'j~i1JrJtufll'Wlg)fJ~1J1!ft~ 

~ ~~lilWcnrlll1 i'1J~~ffll1 f)'j'j'iJl'lf'j lilf) hrl~\.JUm.h'll\.JWlhtqJl1cr\l'~U1l1{jtJ111'iJ~ 
iJ 2552 
 (1i\.Jlwru, 2546) 
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....... . ............... . .. . .. . . . ....... . ... . . . . . . . . . . . . . . 

1	flHm'.H.lfl')~iufJtufl1'Vfr~fJ~U!l~~ 

r-l~~fitucvlff1l''Ii'UQ~ffl'H flnlJl Cjf') llJfl 

iJ 2552 

hrl1:h"\1.h:I1~tI 'nJmr-lfflJ Hffl'U nUff1'W i,rr-l"'H rl'-31 i'~u 
11'1'Utl1'HlJ~ (1i'W1~,r, 2546) 



l28 

.1"; (lI J: ~J' .,; "" ''''' d1f1l ~ f11'HJfll::::i U fJ tufl Wf5'91 fJ ~U U Cl:::: lu'YI 5.11 Clfll:ltu::::f11l'WU YfW'YIUlr:ltuUVVl'\.mnHJ1 
'U 

~ ~91.ntuct1chwrU~mnl1 f1':i':i lJl9f':i llJ fI 1,fttl'W uVt~tJ~UCll~fflJ ~ffl'WtlUff1'W1 f1l:l91Ht n"'~1~ 
~ d a,.. 0'

U2552 Vl'Wtl1'WtJ1l11JVl (1itJ1~tJ, 2546) 
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~ l'n.:J~ 5.1 U'U1'Vll.:J fll'j~1.rvhYflTrf~''U~l1~ eJ fffll'Wlh)~hHriTH cl.:J fll'J1Jfl~h-1nfihn1JeJ .:JUl1 ri.:J 
~ . 

QI dt".Q ~ do
l1~fI fl'j 'j 11!fl'j eJ.:J iJu fl'U!~l'W'U'Vl ffl'J1 'il fll 'fI flCll.:J 

Q.I ,.:::::...:::s d 
rl'11iH)cn~,j1'H'l1'J • 'n~ 'il1f)f)1'jCY~CYlJi1'l1tN~~f)O'U • i:lf)l:ltu~f)1'j,\!~'UO~'Ut'l1'UV1'l1'U1~1i:lf) 

,r'J111~'W'j~'Ufl'jf(~ Oq1iV1 U'U'U91~f)tl'UJ1'W 1U'il ~,j'U uu'Ul,rlfl1o.:) ,rf)'jUi:l~U'j 'N1'Ufl'U 

'''' "" '1 .., A'• 	 U'l1i:l'J~'Um'UV10~ 'U'j~~U91'U • ~'U~CYfll'Wuo~'UmUV1CYfl1'Wttil 
'!! ~ ~I ,~ ~ "! , ~ 

1l-iln'U 3 IlJ~'j !l1lu'UUV'U1'l1'U 1~1 i:l fnn O'UV'U 1 

~ ..:::"" .., ~ 
• 	 CYfl1'W'W'U'VIlJfl11lJm~G)j''U'Uvv vlCYW,ml'UntJCY1'U~wiu 1"If'U lJ~l-il'J 

ri 1,:) if)i:l 'illf)lt'l1 a.:)Jl1i'J'jlJG)j'l~ 

• 	 ,n~'il1f)f)1'JCY~CYlJi1'l10.:)~~f)V'U 

U'U'U91~f)tl'UJ1'W1U'il~,j'U 

• 	 'll1a.:)~wmuv1o~i'U'j~~u~'U 
il-iln'U 5 	 !lJ~'J 'W'Ui'U~'UIl1i1V1 • 1111 i:l'J~'U'J ~~U i:lf)fl1'J,\!~,\! lJll1lJtl.:) 

~1"'A' <vd'VI,:) 'U'j~~tJ~WH'l~'j~~U('lf) UO~WI"'I'WV1'l1'U1~1'l1tY 


A' ..:::"" .., ~ 

• 	 'fffll'W'W'U'VIlJfl11lJ m~G)j''U'UtW ~'U~'fffl1'W,\!lJll1ijvniv'tl~ 

1111 ri.:)~ WIl1UV1'll'U1~1~f) l,,1ltJ'UUel'J 1 

d 	 ~ • ~ Q.I 

'lI'U 1~H'l f)11'j eJU eJ'U 1 vlCYW-I'ff1'U f)U 

'ff1'U~('li,r 1"If'U lJ~l-il':) 

• 	 ~'UyjUeJ'lI~U'l1ri'J~'Umi1Vl'U'U1~ 'l1tU 
OJ • 	 U 

, ~ ~I ' ~ ~ " 11Iu'UeJHIf)'U'U1'l1'U1~ 'l1t\J 

, ~ QI 4 ~ 

~':)lhUf)('ll':) 

OJ 
,~ Q.I ~ , A 

• 	 II'YI ('l'J~W'J~~tJ~'Ufll'j'tl~UV~'U 
OJ OJ 

IIUtJ~~f)V'Ut1l'W 111('l~~~vrf) ~hu1 	 Il1UVl 

• 1111 a.:)~'Umuv1eJ~1'U'j~~u~'U 
t 	 A. Q.I.t:::5l ~ 

ll-iln'U 5 \lJ~'J • U'l1 i:l'J~ U'j ~~tJ('lf)fll'J '\!~'\! lJ!l1lJ V'J 

A' ..:::"" .., ~ 
• 	 'ff fl1'W'W'U'VIlJfl11lJ cn~ G)j''U'U VV UV~'UI'YI'WV1'l1'U1~1'l1qj 

eJQl mfn'UlIl1 a 'JJ11i'J'J lJG)j'l~ • ~'U~'fffll'W'lIlJll1ijV'JUO'll~
'U Q Q 

OJ 
Q.I ~ A a Q.J' ~ 

• 	 ('If)ElW~'lIeJ'J''U eJ~'Ul11'UV11~t:l~U 

d 	 ~ t ~ QIItJ'UlIU'U~'Ull1UV1~':)U~'Ji1 	 'lI'U 1~t('lf)11'j VtJV'U 1 ~CYlJ ~(1'1'U f)'U 

'ff1'U~f'l1,r ,i'U lJ~l-il'J 

• ~'UyjUeJ'lI~lll1ri'J~'U!l1UV1'l1'Ul~ 1'Y1tU 
'U Q 	 U 

~ ~~I ' ~ ~ " 111lu'UeJNIf11J'Ul'll'U1~ 'YIty 
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0,.. t A.d d 
• af1l:1u!~f11'j'tlIflUVIflWm'Wt:.J1'tl'Wllfl!af1 

" " AA UUf1 ~f1V'Wti1'W lAAa~f1~~f1 ftlU 1 11UU'i'!fl1V~ ~f1'j ua~u'jH l'Wfl'W 
• "" d " "".r 

U'Yia~IflWll1'Wt:.J1V~ 'W'j~IflU~'W 

~hjAn'W 5 UJ~'j 

• 	 ~t!vJ"'.fll'WUV~'Wmi'1t:.J1"'.fll'W!ril 
~" " 

(hr!1J'Wuml1'lJ'Wllfl!gf)l1~VDV!~t:.J~ 
.r 	 odd '" 'j)

• 	 l:Y.fll'W'W'Wl'IlJfl11lJalIflGJf'W'WVt:.J Ualt-f"'lJt-f"'l'Wrluilft-fa !i'W lJ~~1~ 

V~'mlUl1 ci~th1i'jnJGJfl~ 
QI ~ Ct. .d. Q.J A 

• 	 af)l:IU!~'tlV~!'WVIfl'W1'Yi'Wt:.J11f1t;!IflU 

~I "" d.Q ~'" 
!UW!AUUIflWl 'Yi'Wt:.J1f1~ U'lJ ~ f11 

l1:iWt'Jlfl'J ulY~ \I~h.ulYUt'J11iflA~ll'VI:i'fun fl'J 11'J 'JlJ'lf1~ lh~U1'V11 'If'u,, 1lYlJfl 111 (non-renewable 

resources) lh~m'VIlY~ \I ~\lJu fl1'J11-:lU~llfl1'J 1'lf'11'J~iow11i''VW1fl'J11'J'JlJ'lfl~111~m:lru~rl~ -:llJ fl11lJ1l1!~u 

~el\lA,j'1'1J(;l'fl1~~ l\l~ 'tIel\lUlYri \I~llJ\I'llU~'tIel-:l(;l'flm11'JW 1'V1fJ1UlYri \I~U ill lJ1rurl1'Jel-:l'tlel\lU'11ri \I~ll «m':lru~ 

fl1'J~fl'VIi'W(J1fl'JUlYri \I~U fll'J'tIlld \lUCl~fll'Jtn1Ji'fl't:l1!mri-:l~1l 'J1lJ '11il\l~Clfl'J~'VI1J~el~ \I U1fl " ellJ~!n fI~U 
iUt~e1\1lJ11l1flfl1'J'lJfl~llmU t:J1~ulJ1l,*,j'e1lJ Cl~l\l~mri 1111l~!~llfi'lfU ~rl1rity'llfl1'Jri l'11Uflfl1'J''lf'l1'J~low 

!mri \I'VIi''VW1fl'J11'J'JlJ'lf1~ e10 l\l!'11lJ1~(;l'lJ (;l'llJl'Jfl'1f10111 fl1'J 11\lU~ fl1'J'W~1l1fl1'J1'lf'! mri \li~ll ~1Je1U l\lcf\lUll 



, 
..:( 

'U1111 6 

trnJ 
q 

fll'HY1J1\Jm lJ1w~hulYil fJ11\91i) ~ 1J ,~vi1fl1J a1J1mm~trUU~'4lnnm lJ1tlU!'I1ri -:J~ 'U1\9li) ~ 1J 

\9I(1el~\J'Ufffl1J11iJW 11'l1llU'l1~-:J~ 'U i ~lIfllJ!\J1~rl1J1\Jfffl1J1 i flJ -:Jff! l-:J'tIel-:J~ 'U fllJ ff~fflJ~1"el-:J~ lJmU lI1 

fllJ 11 1! !'Ufllh~Ull1!del~'U fllJl1~'ri1Umt~! !fffl-:JU'l1~-:J~i-:J!m~"el1J!"\9I"el-:J~'Umu lI~ 1'lf1'Ufl1J~'UJ 11 ri llJ1W 
'1.1 

mlJ1tu~'Umurn1\91i)~U 1'UfllJa1J1\J1r'U'~'ri1fllJa1J1\JU~ nw~!lh.JU'I1ri.:J~'U1\91i)~U!~lJ~1'lf1'U11\J~'iJ'U 
111'U1'U 4 ! mri -:J 111'fl(1\JlflU'l1~-:J,:y\9l11flJJlJ!fl~ el-:JJ'U~'U!~llJ1fll1flU~ ntu~ii1fl1Jflfl1J111J~flelU~1l1UViri-:J 

~'UmUlI1U~ntu fi1!fiel(11~1T1'I1(11-:J 11-:J'I11~~J~'UflJff1 el~llll1 fi1!flelih ilJfll1-:JVi1fl~1-:Jl1el-:J fi1!flel l'lfill \l-:JVi1~ 

o ~ Q Ad ~'Q ~ 
\J 1'UW 4 U'I1(1-:J !\Jl~ff1J1\J11-:J'I1lJ~\J

0 

l'U1'U 140 'I1'llJ 1'UUJ !1tU~'U1111J~lJ1W 4.63 \9I1J1-:Jfl iCUlJ\9IJ 11'J el11J~lJ1W 

2,894'~ U~ nw~l'i1fl1Jflfl1J1~fl1~,i'U~ri1'U1'11w!1l'U~ cJllJri lJ fllJ1i'11'J~ ill'lf11~~'Uri1lJ111ru!11'U~'Ul u. u 

t:t"" QJ 'j/ 0 "" "" d ~ "" t:t .,; d ~,'j/ t:t c<!/ t:t 
ll'JW 11111lU(1~1\9li)\9I'Ufl1!'U f1f1lJ!1J'U\9I~flel'U'U 1~1 ~'U!'I1'U lI1'Y1~1J!lJ'U~~flel'U!'U elfl el'U" l.:J(1~!elllf111-:J(1~!elllf1lJlfl 

1H~1ffaUfl'U iJell~1'U~flfl1el!'YIelJ'U11 iffl1JW~fl1'Jff~CYlJ~1'lIel-:J~~flel'UUUlI~ 'Jlll~lJJT)11lJtl.:J iflHfffl-:jW'l~ 
QJ ~ "" !II d "" t:t ~ t:t t:t ~ 'j/ c<!/ t:t ~ t:t t:t 'j/ "" 

fll'Jff~fflJ~ 1"el-:j'lflJ~'U11'U!1I'Uf1'Um'U lI1!'U el(1~!elllf1t1''U l~lm" lJll-:jff'U 1~1,,11'U!111lJ ~ ~11J~ff fflJU~.:J11.:J~ 1 

ffifufl'U 

mUlI11~1l~1Jfl~!lllJJmlrflelrJ1'U'lf1-:J11J~lJ1W 1,736,861-14,701,172 tlJ~~ ~'U l1~el~f1!illJmlJ~J el01'U'lf1-:J 
• '1.1 '1.1 

l1J~lJ1W 643,279-5,444,875 (1f1U1fffi!lJ~'J Jjfl11lJ'11'Ul"el-:Ji'U~'UmUlI~11~i1Jl1J~lJ1W 030-3.00 !lJ~J 'W1J~ 
OJ 

J~~Ufl11lJ~fI\Jlflr:h~'Ul1J~lJ1W 0.20-0.40 !lJ~'J iu~'UJ'U!'del~'U!il'U~'UmulI1UC'l~~'UmulI111'U11'jlllu1J-:j 
~hj,~l(1tl-:JffJ~l(111lJnllfi-:J*Jl~lC'1UfllJm~el-:J i~~!m~.:J~'Uu~ nWel1i'flel1:hilJfll1-:JVi1~ ~l-:J'YIel-:J iJili ll1W 

~'Umu lI1ff -:Jff~U(1~!mri-:J~lJ1J~ nWfilUlelC'llfl'iJ1'11(11.:J 11,:j'l11~'W'J~'UflJff1 elrJ1illllJID lJ1WrllJel-:J~lff~ ~.:Jcu q q q 

, ~ 

!mri'l ~'Uu~(1~1J~nwihnlJ1W~UmUll11~~1JUCY~-:J1u~1'J1-:J116.1 ~,:j'J1l1C'1~!~lI~~el'l1u 
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v v 

'il1nflT:ilh~!iJ 'Urn lJ1W~1..1')\Plil ~ 'U'\.Iel.:l\Pl~nel'U~ 'U'l7'U~1.:1'11fltJflT:i !m~rl1~1'iU !'UlJ,j'U'nll~~!~ tlfI 

!i.I ' ''' !i.I ~ ~ 0 '" d .r ~ "''')fl1l1ff11'U!m~fI'UU'U'Ul1lJ'Ufl1l1lJel'Vl.:ll1lJfl11 1'U1'U 4711~ lJ f1f1!1I'U~'U'Vl!1l1~rl1~1mh~lJ1W 0.60 ~l~l.:1fl ~~!lJ\Pl~ 
Q Q 

111ellh~lJ1W 375'~ N~fl1)1h~!iJ'UrntnW'\.Iel~~'UmilllT)\Plil~lJ VfU,r'U~lHtJ'U~'UmUtJ1ffJ-mlct1.l'Urnl!,rlJ 
, v 

Cl 0 <:! IV '" <:! <:! IV Cl 'JJ", <:! QI'" <:! 

tHfl1 lJ fl1~ fl~~mml1'\.lel.:lfl 'Um'U lI~lJ'Vl ~~fllJfl11lJ~ fl 0.2(}{)JO !lJ~~mfll1'U1f1'U lJ f111lJl1'Ul'\.lel~'IS''UfI'Um'U tl1 

~~11.:l OJO-l.20 !lJ\Pl~ m lJ1W~'UMi1l111~tl~1J!nj .:I!~ 'Uu1.l~~ A rn lnlJ 9,833 ~ fllJlffn!l.m~ 111el26,549 !Wl~wi'U 
Q U 

! !1.I~.:I B rvi 1nlJ 6,429 ~ n'Ulffn!lJ~~ 111 el 17,358 !Wl~ wi'U !!1.Ict.:l C rvi lti'U 3,832 ~ fl'Ulffn!Wl~ 111el 1 0,347 W~~wi'U 
~ U 

U~~Ul1ri.:l~'Uanel.:l!'¥hfilJ 623,187 ~ fl'Ulfln!lJ\9l~ 111 el 1,682,606 !lJ\9l~ fli'U fl.:lJ'U ~1lJilllJ1W~'U1~fI~lJ 
~ Q 

i.:ll1lJfl1.I'j~lJ1W 643,279 ~fl'U1fln!JJ\9l'jl1~ellh~tnw 1,736,861 !lJ\9l~ fli'U ~~,fl'Ui'U~'UmUll1*J-ml~tJ'U!'Vl1!,rlJ
~ 

il.:lfllljfl11JJmilll1tnfl11.:1i1elri'U'Ui'U~'UmUll1 ~\9ln\9l~flel'U1'U{Yn1~!nflftellJ~!1J'U\9l~flel'UJ1'Vl~mff!'VllUfllJ
~ 

,iill1 11,j1ml~flel'U~111111'lhnl1lJl1{!1J'U100~'U ~'UJ'U1'Uel\9lffmfl'j'jlJ~'U!~n'fl' ~ell1li1l1\9l~flel'U~'U!l1Ull1
Q Q Q 

v v 

111flfl1'J1h~w 'Urn lJ1W~ 'U1\9li) ~ 'U'\.Iel.:l\9l~flel'U~ 'U'l7'U~1.:1'11fllIfll'j !m~rl1'j1'iU !'U'U,r'U'j1l1~~!~ lift 
'V, "'" !i.I~ to" " 

ft1t1ff11Uml~ft 'Uu'U'U1111'Ufl1l1lJ el'j1lJ'Vl.:il1lJfl11 1'U1'U 33 11'1 lJ!m~\9l1lJU'U1ff 
0 

1'j111 11 !I'U1 'j~lI~111.:i'j~1111.:1U'U1 

~I "~I ~ ~~I "''')
1J'j~lJ1W 200 !lJ\9l'j 'j~lI~111.:i'j~111 Hl1'1 lJ!m~1J'j~lJ1W 200 !lJ\9l'j f1'jel'Ufl'1 lJ~ 'Ul'I1J'j~lJ1W 1.44 \9l1'jHfl ~mlJ\9l'j 

111 el1.l'j~lJ1W 900 ,~ N"fll'j1.l'j~!iJ'UmlJlru~'U!l1illl11\9lil~'U'\.Iel\'H!l1ri.:i~'Ue)l!f1ellhllJfl1i.:i111f1~ l.:i'¥lel.:i~1J 
v v v ' 

'If'U~'U 2 ~fllJW~~el i'U~lJmilll11.1'U'¥l'jltJuil.:iff111\9l1mJ'U''Vl1!,rlJ ~fl1.I'j~*fflJUfl.:l 11'j~i1Jfl11lJ~ fl'j~1111.:i 

0.3(}{).40 !lJ~'j ljfl11lJl1'U1'\.1el.:ii'U~'U1.I'j~lJ1W 0.30-2.00 IlJ\9l'j ljmJJ1w~'U1\9ltl~'U1.I'j~lJ1W 3,051,500 ~ fl'U1rYfl 
Q ~ 

IlJ\9l'j 11~ el1.l'j~:JJ1W 8,239,050 !lJ\9l~ fli'U 

v v ' v 

'Uelflmflil rr~~'U~'UIl1illl1ff111\9l1m!fllJI'Vl1 9$ ~ij f111lJl1'Ul'\.1el~'l7'U~'U1.I'j~:JJ1W 0.50-2.00 !lJ~'j lj 

1\9lil~'U1.I'j~tllW 2,393,375 ~ fl'Ulrnl!tl\9l'j l1jel1.l'j~tllru 6,462,122 !lJ~~ wi'U 11~i111f1l1lJel~'U'Ui'U~'UmiltJ11.1'U 
'VInll ffJ 1\9l1~elel'U ,r'U\9l~flel'U~'U~111tll1'lf'!~'Ui'\9lil ~1J1'UUl1ri~M\9ltlflnlJ~~\9lnW~!f11 el.:iJ'U~'U!N11f1 ~el 
A <:! ~ I ~ ,!i.I '" A ~ .,g ~I "'" QI riA ~ lIJ '1!i.1 ~ A <:! .d <:! ~ <:!

f'I'Um'UlI11J'U'Vl'j1fJUIH 'IS'~~\9lel ~ fl'j~!1J el~U"~'\9l1 '1$ .:jt1J'U~~~n Wevlf'l'UINl'Vl ~:JJ 'lS'1'U elfl'U!l1'U fJ1'VllJ !'Uel"~!elllfl 

IV"s IV A <:! ~I "",.K <:! 1!i.1 0 '" IV rI"", ~ I !i.I lIJ d 1 ~ QI ~ 
tllfl'Ufl ,,111'j'Uf'I'Um'UfJ1!1J'UfI'U!'Uel~~mfJfI 'If'Yll~~iflnWevlfl'U!~l1J'j~!f1'Vll1lJel Al1 U~~!f1'jel~ 'IS' ~'Url'j11'jel'U 

~'U1 !fl'U~'U fl~J'U'j1:JJmlJ1ru~'U1ifli)~1J~1i1'U~\9lffmfl'j'jlJ~'U!~",f~l1lJfI'l.1'j~:JJ1W 5,444,875 ~fl'Ulfln!lJ\Pl'j 
111ellh~lJ1W 14,701,172 llJ\9ll wi'u 
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A ~ . 0 .mlJlf.U~hu11tlV1191fJ~1I . <S 

, .",> fl11lJ11.'Ul fl11lJafl 'Yi'U"'A~1~"Y,'l1~ ~1'U1'UlHllJ'~1~ 
U11a\i~'U 

(AlJ91'l) . (H) (11 !;J lJ) 

~hfl~ m~l1hlHn-l 643,279 1,736,861 0.30 - 1.20 0.20 - 0.30 375 47 

V1Afl~ih1m) 5,444,875 14,701,172 0.30 - 2.00 0.30 - 0.40 900 33 

V1Afl~'G)f1tJ 2,738,320 7,393,464 0.30 - 2.00 0.20 - 0.30 800 30 

V1Lfl ~1J))'V'l91~ri'tJ 3,800,500 10,261,350 0.50 - 3.00 0.20 - 0.30 819 30 

~ 'J} 

mflflTJiJ'J~dJ'tn.nlJ1ru~1..rl~lJ~'U'tJeFI\91~fleJU~lJ'lrlWl1..:J"l1fWfl1'J!m~a1'J11U!'U'U,rU'JlOCl~!~Ofl 
')J ''''> ')J.!! ~ ° di .A'.do",> d ~«Q

fl1offTru!m~fI UU'U'U11~Ufl10lJ eJ'J1lJl1..:J11lJfI\l1UW 30 11~lJ !U eJ..:Jmfl\91eJUflCl1..:J'tJeJ..:J'yru'Yl fl1!U Ufll'J!ll 'U'U..:jU 

, ,«Q Vi ' ° d ')J Ii] ')J«Q 'il ')J Q.I ~ ,J .d ° 1 
'\JU1fl 11ty \I..:J IlJff1lJl'J1l11..:jU'UT(fll1\1!lluri:Yu\9l'J~ Ifl \I..:jeJeJm!lJlJl1~lJ!\Il~ !11fl'J~\IlO\9l111~'U'Yl ff1'j'1\1 ~flO 

u\9iCl~11'llJ!m~lh~n'UiJ'J~lJ1ru 100-200 !lJ\9l'j' fl'j'eJ1Jfl'llJ~U~'l.h~lJ1ru 1.28 \9l1'j'1~fl1Cl!lJ\9l'j'11jeJiJ'j'~lJ1ru 800 ·1~ 
~Clfl1'JiJ'J~!ihnE lJ1ru~'UmuOTJ\9llJ ~'U 'W'U~'Umu 01iJUVll10U1J ..:J~hll\9l1Clu'U!111~ 'lf1~f111lJil fl'j'~1111-:j 0.20

0.30 !lJ\9l'J1Jfl11lJ11U1'\JeJ..:Jiu~'Uu'j'~lJlru 0.30-2.50 !lJ\9l'j'1JmlJ1W~'U'J\9l11~'Ulh~lJ1ru 1,557,44D Cl fl'Ulfl'f1~lJ\91'j'
• 'U 

111 eJiJ'J~lJ1ru 4,205,088 !lJ\91~ fl~'U i'U\9l~ fleJll~ 'U~ U11Jl 1 tAll 'U 1'~lJ ~ lJ1'U!!11ri -JM\9111 fl'J 'JlJ ~~~nru cyf 

!f1~eJ..:jJ'U~U!f,n!fi' ~eJ ~umuo1iJlrvl'JlOU1J-:j 1'lf'~~\9l~ ~ fl'j'~!i1eJ-:j!m~!\9l1 ~~!11'U~~\91nrucv1~'U!~l~ '1~1tn1eJ 

'J} 'J} • ~ 

'UeJfllllflU rJ..:j'W'U~umuo1~t11\9l1ClHfllJ!11111 iJfl11lJl1'Ul'tJeJ..:j'lfU~UiJ'j'~lJlru 0.50-2.00 !lJ\9l'j'lJ 

mlJ1ru~'U1'~tl~'UiJ'j'~lJ1ru 1,180,880 Cl fl'U1ffrl!lJ\9l'j'11j eJiJ'j'~lJ1ru 3,188,376 !lJ\9l~ fl~U 11..:J~111 fll1lJelu'U'Uiu 
• 'U 'U 

~'Umu 011.JU'Yl'J1offJ1\9l1ClUfllJ!'Yl1ffl11i''U11U 10\9l~fleJU~'U!11UOl !11u~'U!11elCl~!~ Ofl1t111~ft\9lnwcv1 ~'U!~1 
iJ'J~Ull111lYeJ fl'j'~tl1..:J !11 'U~U i ..:J,!'U'J1lJm lJ1ru~U1'\9llJ ~'U~ 't1U~\91ffl11fl'J'JlJ~ 'U!~lJ..:J11lJfliJ'J~lJ1W 
2,738,320 ~ fl'Ulffrl!lJ\9l'J 111 el iJ'J~lJlru 7,393,464 !lJ\91~ fl~'U 
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~ ~ 

1l1flfl1~11'j~dhnBllltu~hrr~Q~1J"el~~~flel'U~'U'lf'U~1.:JC') lflfJfll'j!m~rln11l!!1J1J,j'U~lfJ(l~!~ fJfl 
'J} '''''' 'J}.<!I. ~ 0 0 " 

fl1fJff11'U!m~fl'UU1J1Jl1ll'Ufl1fJllel'j1lll'1~l1llfl1l1'U1'U 30 l1(lll ~lllU'U1ffl~11l6 U'U1 ~~fJ~l1H~~1111.:JU'U1 
Q Q 

~ I "~ I Ji .d~ I ""''1
u~~lJltu l75 !lJ~~ ~~fJ~111.:J'j~111l.:J11(llJ!1l1~u'j~lJltu 200 !lJ~~ fl'jel1Jfl(llJ'VfUYlu~~lJltu 1.31 ~nl.:Jfl ~(l!ll~'j

Q .. 

l1jell1'j~llltu 819 ,~ ~(lfll~11~~AiJ'U'mlJlturll~el.:J"el.:J~'Um-UfJ11~tI~1J Yi1J11 mlJ1W~'Um-Urn1~tI~1J'\Jel.:J 
.. Q 

A!11ri.:J~'U1J~nweil!flel1J~'j ....~'Wd'fJ ,r.:J111fl'Ufl~ff1~~r1 ~'Um-Urn~ril~11l""1JJ'U~'Uml1fJ1ffJl~lmmllfYIl . ~ 

lli1.:Jfl11lJ~ fl'j~111l.:J 0.20-0.30 !lJ~~ lJfl1llJl1'Ul"el.:J'lf'U~'U11~~lJ1W 0.50-3.00 !lJ~~ lJm lJltu~'U1~Q~1J 

1I'j~lJ1W 3,800,500 (lfl1Jlf1fl!lJ~'j l1jell1~~lJ1W 10,261,350 !lJ\9l~ fli'U 11.:Ji11Jfll11JelO1J'UJu~'Um-UfJ111'U'V1~lfJ 
~ ~ 

£:! ~ 0 Q.I "'" C\ ~I "",.J1 C\.:9 C\ <l 'J) 0 "'" Q.I ~"'" n I 'J}

ff'U 1\9l1 ftUfllJ All 1 ffll1'j 1Jfl'U!11'U fJ1!u Ufl'U!'U el(l~!el fJfltl.:Jft~!el fJfllJlfl ~'b'1l1~(l ~fltu CVlfl'U!~lu~~!fllllYlJ el 

~I 'J}
fl'j~tll.:J !u'U~U 

i.:JJ'U ellllflri11'f111flnrln11lmlJ1W~'U1\9lQ~1J"el.:JUl1ri.:J~'U 1l~!~'Ui'nj.:J~m'OfJ~nl""U(l~fl11lJ 
rT.:JO'U i'U~ \9l{yll1fl~ ~lJ!fl~ el.:J~U~U!~l !~ el-l1l1fl~'U!1I 'U1\9lQ ~ 1J~ rlwltlJ''U fll1l1'j ~flel1J~ \9lffll1fl~'jlJ 
!fl~el.:J~'U~'U!~l ri1'Ufl11lJ~fl"el~J'U~ui'Uu~(l~!mri~~'U!~'U~11{y~~fl~elfll'j1111lf""fJlfl'j~umi1fJ~'UlJl',* 
lh~ lfJ'lfl1lflfJ1Jl.:J1J~ nW111fliu~'U~UelO~ fllJlflellmll!lI U~el~lJ fll'j III fll1Ul~'Uelelfl !~el111~U!11-U fJ1~ 

'II 

ffllJntl~'U:n.J-'f1lJli'lflh~ lfJW amf1Jf11'Ufl'j'jlJffllfflni'lf~~uI1I'U~~~rllflru'lhrelfJ'l1fl11fi'U rdel-:J1l1fl 
~ u 

11'j~ lfJ'lfl11l1fl~ ~lnr'U~ 1!1I'U~el~ij,rel\9lfl(l~~ ~elO''U'j 11"el~flll~el"lfJ1~tI ~1J ~.:JNlI:J~flel1Jfllni1'Uil1Wii fJlJ 
cu U Q cu U 

Ji QI "'" ~I QI C\ ,Iit~ I lit ' , ,
91eltllfJ1\9lllfl1J!u'Ul1ft flfl fl1l !U~flW~ !....'jl~ !lJff~fl1fl 'Ufll:JtI'Uff~ 

mmjtlJ111~ flri 11lJ1J~l1lJfl~ 'vi1 'li'l'1:Jl1Ji1 ~~ fl!~'U! m~~ flf1elfJ"el~fftll'Unl....!mri~~Ui'U! !~(l~Ul1ri~ 
, , , 9J 

9f~ffllJlltll1l,rellJ ft~~flri 1111.Ji'lfi'Ufll'j11~U~!~elcWWJ'U1U'U1l11~''Ufllll1'j~flel1Jel \9lffl11flnlJ!flj el~l1'U~'U!~l 
~ . 

http:0.50-3.00
http:0.20-0.30


flJlJU~lJ~l'l'Hl'J flJ~l1J1-:Jfl"11'HlJ. 2542. U~'U~ffflTW1Jihh~!l1ff. ci'lilJ'lf~ L7018 J~11':) 4940 I 

ei'l!fH)lJJJ'W~-rifflllJl~JlffTU 1: 50,000. 

flJlJU~'U~l111l'J flJ~l'l'j1-:Jfl"1111lJ. 2542. U~'U~('I'flll'H1ii'lh~!'YIff. rililJ'lf~ L7018J~11-:J 5040 IV 
u • 

o w d' , 

fllUUl !fllmll1lJl~'j1'i.Y1'U 1: 50,000. 


fl'jlJU~'U~l'l11l'J flJ~l'lJ1-:J fl" 11'HlJ. 2542. U~'U~fffl1'W flii'lh~!l1ff. ci'lilJ'lffl L 70 18 'j~11-:J 5037 I 
u • 

ei'l!flfl~fl 'lilJ1~'j1ff1'U 1: 50,000. 

flJlJU~'U~l1'Hl'J flJ~'YI'j1-:Jfl"11'HlJ. 2542. U~lJ~'i.Yfll'WfliJ'lh~!l'lff. ci'li'U'lffl L7018 'J'~11':) 5037 II 
u • 

oW, 
eJ l!flfl" lfl'H ~lJUfl1lJ 1~'J' l('1'1'U 1: 50,000. 

flJlJU~'U~l1'Hl'J fl'J'~'YIJ1-:Jfl" 1111lJ. 2542. U~'U~fffl1'Wflii1JJ~!'YIff. ci'lilJ'lffl L 70 18 'J'~11-:J 5038 II 
u • 

')-:Jl'r)~~1-:Jl1fl-:JlJ1~Jlri1'U 1: 50,000. 

flfl-:J li'J Wll1l11 fl'JlJl1 :i'WlI1fl 'J' li'JW fl'J ~11 'J 1-:J ~~ ff1'H fl'J 'J lJ. 25~8. U~'U~ liJ W111l111J'J' ~!'YIff!l'llllJ 1~'J 1 

ri1'U 1: 250,000. 

~ ~ d , 
'ij-:J111fl'Uf\'J'ff1'j'J'f1lJWI'Jlff1'U 1: 250,000. 

fl fl-:J li'J Wl'Y1l11 fl'JlJl1:i'W til fl 'j li'J W fl'J ~11 'J 1,:) ~~ ff1'H fl'J 'J lJ. 2528. U~'Ul1li'Jil1111l11. 'J~11.:)ND4 7-8 

~-:J111fl'W'J~'U'f1'J'ff1flQlill1lJ1~'J'lriTU l: 250,000. 

flfl-:Jli'J' ill111111 fl'J JJl1 :i'WEIl fl 'J li'J W. 2544. li'J W111l1Tlh ~!l1fl"l'lli. AU ~lJ'Vn~!fill'J~'W'l ~lJl'Y1'i.YlJ!~ 'ij'W'J~ 

!11'1flU111!~fl':)''U lflfl1ff'W'J'~'Jl'lfmlJ'HllJ-:J'f1Clm~lJ'W'J~'lf'UlJ'W'l'J1:n 6 'lfllJ 5 b'U11'f1lJ 
'U 

~ ~Q d 

fl'JlJ'W~'U111fl'U, fl'J~11'J1':)!fl1:J~'JU"~ fflfflHU, fl1 -:J!11'W<1. 

flfl-:J11-:JU~'U fll'J ''}}'~~'U fl 'jlJ,..r~'U 1~~'U. 2528. 'J l(J':)l'UU~'U fl1'J ''}}'~~'U1l':)'H1~~ NYleJ-:J. 

~ d~ d 
fl'jlJ'W~'U111fl'U, fl'j~11'J1~!fl1:J~'JU"~ ff'HflHU, fl1~!'YI'W"1. 

flfl-:J11':)U~'U fll'l 'i'~~'U fl'JlJ,..r~'Ul~~'U. 2531. J lll~llH!~'U fl n 'i'~~'U ~-:J'Hl~'U'f1'J ('I'1'J 'Jrl. 



.., .d t:> cI 

fl':J lJ'WWlU TVl~U, fl':J ~l'l':J 1.:J!fl'l:l\9l':J !H'l~f;l'H fl':J W, fl~ .:JA'YI'WcIJ. 

fl-el.:Jrl1':J111UC1~1l1UU fl~U fl':JlJvrWlUl~~U. 2531. ':J lll.:J1U fll':Ja1':J1'il~Ull.:J'Hl~1l.:J'HlflUfl':JC1'1J':Jff. 

£:! Q.I.d t:> cI 

=W':J~Ufl':Jft'':J-elqlWl. fl':JlJ'WWI'U ll'lfl'U. flJ~'YI':J1.:J!fl'l:l\9l':J AW~r;r'HflHU, fl~ .:J!ll'WcIJ. 

fl-el.:Ja1':J111~'U flJlJ'WWI'Ul~~'U. 2528. U~'U fllJ 1~~~'Ufllfl flCll.:J. fl':JlJ'WWlUl~~'U. flJ~'YI':J1.:JAfl'l:l\9l':JUCl~ 
cf 

C1''H fl':J W, fl~.:J !'YI'WcIJ. 

m~lI1 U,)~1'W':J. 2530. 'YIl'WlIlflJ~'U11nh~A'YIffil'lll. A-elflC1'1':J1'lflfll':Ju'l1'1J~ 82. fl-el.:JaU1'ilUCl~1l1UUfl 

m ~ lI1 Ull.:J i'W':J. 2531. 'YI1WlIlflJ~'U1'U fllfl flCll.:J'UeH1h~A'YIft'. 11HnJ~'UUCl~~lI 10(3) : 169-179. 

l1ft'UrJ el\9l\9l~'I1''Ul'l'U. 2543. ~'U~1~1lUfl,r11. fllfl1'lfl'tJ1l~1l'llll flW~!fl'l:l\9lJ lJ'H11l'llllrl'lI 

c:t QJ Q 9.J a Jt td ~ ~ ~ , 
1l'U'WC1 ft'':Jf!fll-el Wl':J. 2546. Cl flllW~'Uf).:J!f1'U'U 1~.:J QCll!f11 1UA'U\9I'W'Ul'l'Ul'il!f11JJ nw fllfl flCll.:J\9I-el'U Cll.:J'Uf).:J 

'tJ':J ~!'YIft'il'lll. ll'llll'u'W'Uimtyqp 1'Y1 lJ'Hlll'llll~mfl1:J\9I':Jft'lr;r\9lf, fl~ .:J!'YI'W"1. 

1l'U1W1U 'il1':JW.:J11'C1'flCl !H'l~ft'1iuCl 'UUl'l'U. 2545. fl1':Jrl1':J1'ilmlJ1Wan-el.:J~'UA'HUll11\91fl~1J. lu 
<;Ii Q <II q 

1J~ 1. C1'fllli'U11lll1 Cl'H~AW~lC1'fl ~ Wlfl'l fl ':J WJJ'H 11'Y1l11rl'lI, fl1.:J!l'l'WcIJ. 

1l'U1WiU 'ill':JW.:JEJ-ffflfl !W~ft'1iuCl 'UU'YIU. 2546. fll':Ja1':J1'ilmlJ1Wan-el.:J~'UA'HUll11\91fl~1J. lu 
<II q <II Q 

1J~ 2. r;rfll1Tu11lll1Cl'H~HCl~1r;rfl ~W1Cl.:Jfl':JWJJ'H11'Y1l11tfll, fl1 'l!l'l'WcIJ. 

liU1W1U 'il1':JW.:J11'r;rflCl UCl~fI'1iuCl 'U'Ul'l'U. 2550. flnan111mJJ1Wane).:j~'UAl1Ull11\91fl~1J. lu
<II <II q q 

1 f1':J .:Jfll':J lIf)J~f1UfJWfll'Wl\91il~1JUCl~~ft\9ltiW ~al'Hl1J~\9Ir;rl'HflJ':JlJA'1$':JliJfl1J~ 1. 

C1'fll1T'U11lll1fl'H~UCl~1C1'fl ~Wlfl'l fl':J WJJ111111t'Jl~t'J, fl1 'l!l'l'WcIJ. 



'lilrrWJ111111~\l1:i'(Y~Cl UCl~fI'1!ua ~'U'Vl'U. 255l. flUaU111mlJH1Hiuel\l~'Un'f'Urr:rr\9llJ~1J. 1u 

1fl 'J \I flU rJ fl'J ~ilJflW fll'Vfr\9lfl~lJ!! Cl~ Nil\9lnw crl'al'l1i'lJel\9l (y1'11 fl'J'JlJ!!.J$'J 11J fliJ~ 2. 
q q q 

fffll1I'U1llfJ 1 Cl'H~UCl~1'fffJ ~ vnCl \I fl'J WlJ'H 11'Vl rJlftfJ, fl1 \I!'Vl~~ . 

'liU\9l 'Vl el\lllC}11. 2525. fffll~~~\I'Vll\lfl1JfI'TiY\9lf~'U 1'U'l.b~!'Vlfl'!'VlrJ. tel flffl'J fl1JfI'l ff\9lf 11 'J ~!'Vlfl'!'VlfJ 'lf~~ 
<I cu :u q 

t fJ), ~ 

n11'J 1 'J~lJ !'lfrJlll 'J \I fl. 2544. fll'Jfffl1nftfllJW~~el-3~'UlhlJ'UlIm)rJrll'H'U~fi'flrJfll~~'U'i1~'U'U li'U 1 1'U 

lJ~nlll fllfl flCll\l~el\l11'J ~!'Vlfl'!'VlrJ. 1'Vl rJTU~lJ1hfJ tyty 11 'VI lJ'H 11'VlrJlftmfllJ\9l'JfI'lil~{ 

fl1 \I!'Vl~~. 

11'J lit! ~ \lfllflCl. 2537. 'Ii'J Wff'U ~n'UuCl~~'U1'U'~'U~'J llJfllfl flCll\l~ el'U ri 1\1. flel\l al'J111UCl ~~lU'U fl~'U
q ~ 

Q.I dc)' 0' 

fl'JlJ~W1'Ul'Vl~'U fl'J~'Vl'J1\1!fllJ~'J !W~ff'H fl'JW, fl1 \I!'Vl~~ 

C1 lIJ """" '" C1 ci 1'jJ ~I QI '" 1 ' QI J1 'jJ
fI''J !U a 't!'U'Vl'U. 2546. fflJ1J~ttJ el \I~lU'H'UfJ1'Vl 'If!u'U 1\9llJ~lJ 'UU'H Cl \I'H~fI fl'J 'JlJ'W'UlJ l'U 

fllft~~ 1'U el el fl!UrJ\I!'H'Uel~el\l11 'J ~!'Vlfl'! 'Vl rJ. 1'VlrJ1U~'U limtyty11'Vl lJ'H 11'Vl rJlftm fl1:l~'J fl'lff~{ 

fl~ \I!'Vl~~. 

o Q.I dQ QJ C! c:.1. .c1Cl. 

ill'U fl'Ii'J 1111'Vl rJl fl'J lJ'VI 'J ~ Ellfl'J 'Ii'J III fl'J ~'Vl'J 1\1 ~~ ill'H fl'J),lJ. 2547. UN'U'Vl'Ii),W TVWl 

),lrJt1~'H1'~~'J~'Ufl'Jfl'1elQ'IirJ1.lJl~'Jlri1'U I: 50,000. 

rin!fl'Ii'J Wl'VlrJ1 fl'JlJ'Vli'~rJl fl'J 'Ii'J Wfl 'J ~'VI), 1\1 ~~ ill'H fl'J 'J lJ. 2547. !!N'Ul1'1i'J W1'VlfJ 1 

'JlrJt1\1'H1'~~l\l'Vlel\!.JJ1~'Jlff1'U 1: 50,000. 

OJ Q.I d , 

'JlrJll\l'H1~'Ufl'Jff1'J'Jfl. lJl~'Jlil1'U I: 50,000. 

il'J ff'Vl ~ 1'))1 'J'Vl rJl'U. 2520. ~'U fl'J ~1l~~ el\l11 'J ~!'Vlfl'l'Vl rJ. fllfll,))l11 ~~1'Vl rJ 1 fl W~!flll~), 
'" QI " lJ1111'VlrJ1arJ!fllJ~)'fI'Tff~'J, fl1\1!'Vl'W~ 

Wff'Vl~ l11l'Jil'H'u ua~ 1Wi'lfl~ m'lf1fJ'lf . 2530. ~fWfll'WU"~fll'J1'lf'11'J~ 1rJ'lf,r'Vli'~rJ1fl'J~~'U. . ~ 

Q.I ~Q 
ttJel\lfllfl flCll\!. fl'JlJ~W1'Ul'Vl~'U .24 (267): 8- 22 

"" C1 ~ " "" ~I lIJ QI ~'jJ Q

!ellJ !~rJ1'J'U'JlJW. 2533. ~'U~el\lu'J~!'Vlfl' ~'VlrJ: "fllJW~ fll),!!llflfl'J~lllrJ UCl~fll'J !'If. fllfl1,))1 

11 ~~l'VlrJl , flW~~fllJ~'J , 1J11l1'Vllll ftmfllm 'jfl'lil~{ fl1 \I!'VlV4~. 
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Project 

1l.2 Fl.II"" U1UUMl tl .R111U1MII'N ~.tlI!IiU1 

LBI-I 
3.00 m 

653020 E 1566295 N 

~\ GEOMINCO., LTD. 
'\~;GEOLOGIC LOG OF DRILL HOLE 

I Finished 
By 

Auger Drillin~ 

81212010 
8/212010 
Geomm 

Elevation mMSL------
Angle From Horizonta __9_0o_____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 

Geologist: 

Logged Date 81212010 

SAMPLE 

No. 

J = MaJium Ham Rock 

4 = Hard Rock 

5 = Very Hard Rock 

Depth of Casing m 
~GWL m 

DESCRlPTION 

10 m Silty Clay (Topsoil) 

Silty clay. Dark grey, I % roots. 

0.10-0.50 m Clay 

Clay, Brownish red. 

0.50-3.00 m Clay 

Clay, Yellowish grey, High plasticity, 

Water saturated. 

= Average length ofeorc 50-20 err 
= Averagclengthofeorc20-5crr 
= Averagelcngth ofcore Icssthan 5en 
= Average length ofeorc is fr'agmcnLl 

Inspector : 

~ Corelns.<; 

D Ca\;lY:ltilfillXlinc.a\,ll 



a GEO MIN CO., LTD. 
'~~1. .~.,. GEOLOGIC LOG OF DRILL HOLE 
~ 

Project .n VI ~1 =.n'\"l~tfuiiLni'IWlUII=liiufl Drill Method Auger Drillinf Elevation mMSL 

Location ~.2 fl.fto;=U1UVm:. 'il.R1flU~III1~~ '.'il1!8U1 Drill Started 8/2/2010 Angle From Horizonta 900 degree 

Hole no LBI-2 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
iTotal Depth 2.00 m Logged By Geomin Depth ofO.B m 
iCo-ordinate 653022 E 1566346 N Logged Date 8/2/2010 Depth of Casing m 

Dept! orGWL m 
CORE R.QD. llEUREE DEGREE AV~RAGE 

.~ ~ s ~::! 0 RECOVERY ROrK QUALITY 01 OF lENGni SAMPl.E ~O'" 

~ 
t;;~ SYMBOL DESCRIPTIONw ~8 DESIGNATION No :00::1 e 0 OF CORE ~~8 

" .Xlg'Y. . IU " 
XI:;;' . IU I I' I.!J4 

f
.""•. 18 m SiUy CI,y (Top,oil)f-

f-
f-
f- Silty clay, Dark grey, I % roots. 
~ 
r-
r 18-0.75 m Clay
~10.5 
f- Clay, Dark grey, High plasticity. f-
f----- 0.75-2.00 m Clay-- 1.0 - Clay, Yellowish grey, High plasticity, --- Water saturated. ------ 1.5 --
-------- LO ---------- !.5 
-
-
-------
::-!3.0 

--
f-
l-
f
~ 
~ 

~[3.5 -------
-
=-.4.0 ----
---r
~ 4.5 
f-
f-
f-
f-
f-
f-
f-
f-

t:. S.V 

RE MARl .0. kgree of 'ealhc' ~ De~r"" '" narOJlCS:; Average le.."glh )f core 
B=Beddiog '=c '" < :!5 % = 'cr ' Poor Rock = Fresh Rock I ~ Very Suft Ruck ~ cor~ mort: than 50 <.:n 
)=)o iol SL=Slickcnside 25·50 % =Poo r Ruck 12 =Slig htl y Wcatl'crod Rod 2 =Soft Rod< 2.:; Average 1t.'fI~th 0 f core SU<~O em ~Corcloss 

:~~:r Cl. 'layFillil~ 50· 75 % = Fair Rock 11 =: Modcra lCly Weathered Rod J =Ml.'dium Hard Rod: 3 = An!ragc len gth of~rc 2U·5 em 
I. o:LunQlulc Slaining 75-90 o/g = Good rock 14 =Highl y Wcalherod Rud 4 = Hard Ruck 4 = Average len~th ofwcc It.:ss: than S (.;" o cavity l sod liled in cavit 

l_=~~~~~r Frac~re 90·1 UO% = V cry Good Kock 15 =Complelely Weathered R...d 5 = Very Hard Rod< 'S ::;: Average length o f cur!.! is fTi:I~mt.:fIla 
fr.tclure 

Geologist: Inspec tor : 



~> GEOMINCO., LTD. 
~~/ GEOLOGIC LOG OF DRILL HOLE 

Project "'1II~'=*,'9'l~,fWimflR1lJft =lilJ" Drill Method Auger Drillin! Elevation mMSL 

Location Jl.2 fI . lI~=IJ,lfu~ 9 . ft1,.If'Mft'~ ~.91!81l1 Drill Started 81212010 Angle From Horizonta 900 degree 
Hole no LBI-3 Drill Finished 81212010 Bearing of Angle Hole degree from north 

ITotal Depth 2.00 m Logged By Geomm Depth ofO.B m 
Co-ordinate 653016 E 1566396 N Logged Date 812/2010 Depth of Casing m 

lQegth ofGWL m 
CORE R.QD. DEGREE DroGREE AVERAGE 

1~ ~ e \J::l (;) RECOVERY ROCK QUAUTY OF OF LENGTH S,\MPLl~ ~O" 

~ t;~ SYMeOL DESCRIPTIONw ~S DESIGNATION No po::!
E 0 U OF CORE ~~8 

" 
XIg"1. . 'v 

XI:;/. . 'vi, I.lJ") 

f
. 1l1L0 10 m Clay (fopsoil)f-

f-
f-

Clay, Dark grey, I % roots.f-
f-
f-
f 10-0.65 m Clayf-
f-[ 0.5 
f-

Clay. Dark grey, High plasticity. f-
f-
f

,,"-, 00 m Clayf-
f-
f-
f- J:ly, Yellowish grey, High plasticity. Limonite patches. f-
I LO 
f-

Water saturated. f-
f-
f...... 
f-
f-
f-
f-
l- I.S 
f-
f-
l-
f-
I-
r-
r-
r
t..2.0 
f-
f-
r-
r
~ 
f-
f-
f

t..2.5 
f-
f-
f-
f
~ 
f-
r-
f

t.:3.0 
f-
f-
f-
f
~ 
f-
f-
f-
f
::-l3.5 
--
~ 

~ 

f
'-
t.14.0 
'
f-
f-
f-
l-
f-
f-
f-

t. :4.S 
f-
f-
f-
f
~ 
r-
f-
f-

t.r c; 

RIMARJ legree 0 'ealhering uegrec Hora"",,' Average length core 
IB - B<XIdinR ~ < lY/.= (I = Fr os" Rock I = Very So ft Rock (I = Av<:rare len g1h Mcore more than 50 en 

IZJ Core l o~"1~:;~uJt SL=Sliekcnsid, 125-50 % ~ Poor Rock 2 = Slightly Weathered Roc! 2 = SOO Rock 2 = Average length Meore S() · 2() e rr 
C'L {'"lay filling lso % = Fair Rock ) = Moderalel y We::llltered Roc! ) = Medium Ha rd Rock J = Average lengtlt "feOfe 20·5 e rr 

Ip= L-4..imonile Stllning I75-90 °/0:= Good rock 14 = Highly Wealhered Rocl 4= Herd Roc k 14' Average len glh ofcore Ic<s Ihan 5 e n D ca\ily ~lil flIedin l:a\'it 
11 =lrreguJar Fracture 19!).IOO% = Very Good Rock 15 =ComplC1d y Weau.ered ROel 5= Very Hard Rock 15 :- A\'cragelcngUl ofcofci sfragmcnta 
I, - ,ougo ,un""" Fmcrure 

Geologist: _ ________ _ Inspector : 



@ GEO MIN CO., LTD. 
\;f'" "j,; GEOLOGIC LOG OF DRILL HOLE 
~ 

Project -n U1~' "1t1i'l~tfU;jIl'lfU'i1UR:l~Ufl Drill Method Auger Drillin~ Elevation mMSL 

Location 11.2 ~.l'Iqz!l1!TUMl 'iI.lI1fl!T'MR'~ '1.'iIf!6!11 Drill Started 8/2/2010 Angle From Horizonta 90° degree 
Hole no LBI-4 DriU Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2.00 m Logged By Geomm Depth ofO.B m 
Co-ordinate 653018 E 1566446 N Logged Date 8/2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.LJ. DEGREIi LJIiGREE AVERAGE 

'~ ~ 8 
~~ 0 RECOVERY ROCK QUALITY OF OF LENGTH SMIPLE ~O'" 

~8 ~ t;~ SYMBOL DESCRJPTIONLJESIGNATION ~o ::>o::l6 0 OF CORE t~8 
" .Xigo/. . 'u XIg"/v . ,ul' I' I :. j .. 

I
00-0 OR m Clay (Topsoil)l-

I-
l-
I- Clay, Dark grey, I % roots. 
l-
I
I- Oil.. 1.25 m Clayl-
I-- f O.S 
I-

Clay, Dark grey, High plasticity, l-
I-
l-
I- At 85 - 125 cm. have -3% Fe-Oxide patches. 
l-
I-
l-
I
I- l.0 
l-
I-
l-
I-
l-
I

1.25-2.00 m Clayl-
I
I

I.SI- Clay, Yellowish grey, High plasticity, - 5% Limonite patches. 
l-
I-
l-
I-
l-
I-
l-
I
"
I- LO 
l-
f-
l-
I
I-
l-
f-
f-

~ 2.5 
f-
"
f-
"
10
l-
I-
l-
I
I 1.0 
"
I-
l-
I
I
"
I-
l-
I-
l lo5 
I-
l-
I-
l-
I-
l-
I
I

t:.14.0 
l-
I-
e
l
i-
l-
I-
l-
I
~14.5 
f-
f-
l
i-
l-
I
I

t:.~ 

RIMARJ )egree 0 . Weathering Degree of Hardness Av~raJ!.e lenglh core 
~ng C=Curv< Fr.,·IU" < 25% = 'e, 'our Rock p = Fresh Rock I = Very Soli Rock p = more than SO cn 
IJ ~Joino SL=Shck.nsid. ~ 5· 50 % = Poor Ro\,;k 2 = Slighlly Wealh.,tX! Rod 2 = Soft Rock 2 = Average I""gilt o I'core 50·20 cor. IZ1 Cort:loss 

I ~~~.~:ar CL-( ' lay FIlIIf\: 50·75 % = Fair Rock J =Moder.,c1y W ..!l,ertX! Rod 3 = Medium Hard Rock J = Average lengih ofcore 20·5 en, 
L - LimOIliIC Slalll UI, 75-90 ~o = GUlxl rOLk ~ =Higl~y Wca~'~rtX! Rod 4 =Hard Rock 4 = Average !engllt 0 f core less titan 5 cn D caVllY I soil filoo in cavit: 

11=lrrcgul Fracwfe 90-1110% =VCl)' Good Rnck 5 = Cumpletely W ..the roo Rod 5 = Very Hard Rod< 5 = Average lengih ofcore is fra gmenla 
F r,u.:tUft" 

Geologist: Inspector : 



B GEO MIN CO., LTD. 
\'f M.,{t~?GEOLOGIC LOG OF DRILL HOLE 
~./' 

Project .n 1!I'n"ti1i"l~,ruiiri\l'7lIf""liiuP1 Drill Method Auger Drillinf Elevation m MSL 

Location 11.2 fl.II'l"1f1UVWa 'il.m"U~""~~ ".'ilI!BII1 Drill Started 8/212010 Angle From Horizonla 90° degree 
Hole no LBI-5 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2.00 m Logged By Geomm Depth ofO.B m 
Co-{)rdinate 653023 E 1566496 N Logged Date 8/2/2010 Depth of Casing m 

Deptt ofGWL m 
CORE R.QD . DEGREE DEG REE AVERAGE 

i E6 
~~ 0 Rf(;OVER Y ROCK QUALIT Y OF OF I.ENGTH SAMPI.F ~O" 

~ t;; ~ SYMBOL DESCRIPTIONw ~8 DESIG NATION No ::> 0::1
E (:I U CORI. ~~ 8 

< 
Xlg".. IY 

X I ~/o 
IY I' I' 

I
00-0.05 m Clay (Topsoil)l-

I-
l-
I- Clay, Dark grey, 1% rools. 
l-
I
I 05-0.60 m Clay 
t:..O.5 
I-

Dark grey, High plasticity l-
I-
l-
I 60-2.00 m Clay
l-
I
I :!', Yellowish grey, High plasticity, I

~ 1.0 
-10% Fe-Oxide patches val)' from hematite at top to limonite at tI-

l-
I-
l-
I-
l-
I-
I-
l 1.5 
I
I-
l-
I
I---
:"2.0 
--------
:.. 2.S 

I ---
l-
I-
l-
I-
l-
I

~ 3.0 

l-
I-
l-
I-
l-
I
I

~·3.S 
l-
I-
l-
I-
i-
l-
I-
l-

t:.: 4.0 
l-
I-
l-
I
~ 

l-
I-
l-

t:. ~ 4.5 
I-
I-
l-
I-
l-
I-
l-
I-

1:.1 c 

P1 MARl )egre e of lealhering IJegTCCO I ' , mness ~c Tc;;glh of core 

1:!~iO~ '-' _w 'w < 25% = 'cry 'oar Rock II = Fresh Rn<;k I = Vcry Soil Rock [I = Average co 
SL=S li ckcnsid, 25· 50 % <;:. Poor RCKk 2 = Sli ghtl y Wrnllicro:l Rnel 2 = son Rock 2 = A"Cfage Icngill Mcore SO·2() CIT IZ1 Core 10$.." 

I~~a~r CI ...C'1ay Fill if1'? 50 ·75 % = Fair Rock J = Moderately W(:1l hero:l Roel ~ = Mu.lium Hard Rock } = Avcrage lengill o fcorc20·5elT 
L "'-t.iTOOn~ l e $ C3inin~ 75-90 % = Good rock 14 = Highly Wca t! 1l7o:l R"c ~ ~ ~ Hard Rock 14 = Average length o f core less than 5 en D CJ\-ity I ~, il fi led 10 c<1 \-i l 

11=lrrcglliarFracrure 9O · 100% ~ Very Good Rock 15"Compl Clcly WcatJlcro:l Rocl 5 V ery Hard Rock IS ." Average leoglh ofeOfe is fr<t gmCl Ila 
IR Ro";;h Surf.co Fmcrure 

Geologist : ______ _ Inspector : 



@ GEO MIN CO., LTD. 

. J'/ GEOLOGIC LOG OF DRILL HOLE 
~. 

Projec t '" UI,\1 =ttI'i'I'\ti'uiillli'u'i"lU 11 : 1 iiu" Drill Method Auger Dri llin~ Elevation mMSL 

Location ~.2 fl .II'1:U1UUMl ~ . II1'lIr114111~ '\.~,!fiU1 Drill Started 8/2120 10 Angle From Horizonta 900 degree 
Hole no LBI-6 Drill Finished 8/2/20 10 Bearing of Angle Hole degree from north 
Total Depth 2.00 m Logged By Geomin Depth ofO.B m 
Co-ord inate 653026 E 1566547 N Logged Da te 8/2/2010 Depth of Casing m 

IDept ofGWL m 
CORE RQ.D. DEGREE DEGREE AVERAGE 

!~ iL l)::l 0 RECOVERY ROCK OUALITY OF OF LENGTH SAMPLE ~O" 

~ t;~ SYMBOL DESCRIPTION w me DESIG NATIO N No. po~
E 0 , CORE ~~8 

" 
XI~% 'u " 

X1rl. . .ul· I · 

-- .00-0.04 m Clay (fopsoil) 
--

~Dark grey, 1% roots. ---- 0.04-0.85 m Clay
t.[o.s-- Dark !!:rev. High olas ticity. 
r,.... 

""-1.00 m Clayf-
f-
f-
I- lay, Light grey, High plasticity, l-
f  1.0 
I

10% Fe-Oxide patches vary from hemati te at top to limonite at tl-
I-
l-
f-
l-
I-
l-
I
f  1.5 
l-
I-
l-
I-
r-
t-
t-
t-
I-
l t.o 
I-
l-
I-
l-
I-
l-
I-
l-
I-
l !.S 
I-
l-
I-
l-
I-
l-
I
I

::' 3.0 
l-
I-
l-
I-
l-
I
t-
I

::'[3.5 
l-
I-
l-
I-
l-
I-
l-
I

::. 4.0 
l-
I-
l-
I-
l-
I-
l-
t-
I
~14. s 
l-
I-
l-
f-
l-
I
I

~" 
RI MARI )e!;ree 01 'ea he. ing ueJ;f""~ Average lengt h )f core IB=&xJding 

~~~;i::=~i~:r, I25~ :g;;, :::~: Rock 
II =Fresh Rock I =Very Soft Rock I = Avcra~e l<"rUI ofcore more dIan 50 en 

IZI Cor. lu,;,; 
J.....: Joint ! =Slighdy Weathered Rod ! =Soli Rock 12 = Average l eng~l ofcore 50·20 em 
F=Fault CI .-Clay h ll "ll 150.75 % =Fair Rock J =Moderatcly Weathered Rod 3=Medium Hard Rock 13 ,. Avcra~e length ofcore 20·5 em 
p,.,Planar I. ~ UllOnilc SlailiinM 175-90 Ofo = Good rock 4 =Highly Wcau\Cred Roel 4 =Hard Rock 1 4~ . Average length ofcore less u ...n 5 en D ca\rity / so il ftloo in ca \·;t 
I ' Irrc.guJar f r3ClUJc 190 =Very Good Rock 5 =Completely Wcatheroo Rod 5 =Very Hard Rock I' =Av",agc length of core is li"agmenla IK-Rou&h SutCacc rfacture 

Geolog ist : Inspector : 



a GEO MIN CO., LTD. 
+t.~:.:/) GEOLOGIC LOG OF DRILL HOLE 

Project .n UI'!1 ","'1'l'!tfuiiviU'1'luftdiiUrl Drill Method Auger Drillinf Elevation mMSL 

Location ~.2 fI . "'i",11UU~ ". ft1rlU-'Mft'~ 'l ."1!6U1 Drill Started 8/212010 Angle From Horizonta 90° degree 
Hole no LBI-7 Drill Finished 812/2010 Bearing of Angle Hole degree from north 

IT, Depth 2.00 m Logged By Geomm Depth ofO.B m 
ICo-ordinate 653027 E 1566597 N logged Date 8/2/2010 Depth ofCasing m 

lD~pth ofGWl m 
CORE R.Q.D DEG REE DEC; REE AVERAGE 

!~ gs ~~ 0 RECOVI:.RI' ROCK QUALITY OF OF I.ENGTl1 SAMPLE ~ O '" 

~ t~~ SYMBOL DESCRlPTION 
! c ~8 DESIGNATION 

OF CO RE 
No ~~~ XIO% XI~/. t; '-'. IV IV I' I t, .)'t) 

I ~0()"'0.08 m Silty Clay (Topsoil)f-
I--- Silty clay, Dark grey, 1 % roots. 

-- 08-0.46 m Clay
~.0.5 
l-

I \ Clay, Dark grey, High plasticity. l-
f-
l
i 85-2.00 m Clay
l-
I
I- Light grey, High plasticity. l-
I- 1.0 
I - 10% Fe-Oxide patches,water saturatd.l-
I-
l
i-
l-
I-
l-
I
I- 1.5 
l-
I-
l-
I-
i---
=-[2 .0 ---------- .5 ----t-
r-
l-
I-
I

~13 . 0 
l-

I-
l-
I-
l-
I-
I-

~13.5 
l-
I-
l-
I
t-
l-
f
-
=-4.0 
--
I-----
;:'14 .5 
l-
I-
l-
I
I-
l-
I
I-

t::.lo;; 

Rl MARl )egrce c 'ea,hcring u cgroc 0 1 MOI1l " "'" Average length of COre 
IB= B<rldi n ~ C=CUl'\ c ~rnc lurc < 2)~ . = I I = F, "'h Roc k I =Very son Rock II - Av erage length 0 . I 50 cn 

lZJ Core l o~...IJ =Joi SL=S lickcnsidc 115. % = Poor Roc k 2 = Slightl y W C:ll hcred Rod 2 = son Rock 12 = A verage lengt/l o f eorc 50-20 CIT

IF=Fauh rL Cla y Fill inc Iso  0 0(1 = FJ ir Roc k J = Moder. lcl )' Wca lllc"cd R"ci ) = M edium Hard Rock I) = Avera ge l eogtll o fcore 20 5 crr 
IP=Plana r L Limonite Stun i1g 175-90 % =GO(1d rock 14 = Highl y WcalhcrlX1 Rod 4= Hard Roc k 14 = Ave.-age length ofcore l ess Ihan 5 cn D cavi ty .' ~i l fi l ed in ca \·; t 
!1=lrrcgular Fracwr< 191) . =Very Good Rock Is = ('omplCiay Wca th l..'n.:d Rtld S =Very H",d Rock 15= Avcragc l engt/l o f core is fragmcrlla 

~f3 CfUre 

Geologisl: Inspector : 



-------

iH~ GEOMINCO., LTD." 
~07GEOLOGIC LOG OF DRILL HOLE 
~ 

Project -n U\ ~1 =,"'i'I~tfuiiu-iIl'i1U fI=liiUrI Drill Method Auger DrillinE 

Location Jl2 rI.II~=U1UUM 'il .fI1r1U111ft'N ~ .'iltt8U1 Drill Started 81212010 
LB2-1 Drill Finished 8/2/2010 
2.80 m Logged By Geomin 

653054 E 1566295 N Logged Date 812/2010 

CORE R.Q.D. DEGR.EE 

RECOVERY ROCK QIlALITY 

DESIGNATION 

Elevation m MSL 


Angle From Horizonta __9_0o_____degree 


Bearing of Angle 
Depth orO.B 
Depth of Casing 

~GWL 

Hole degree from north 
m 
m 
m 

DESCRIPTION 

20 m Silty Clay (Topsoil) 

Silty clay, Dark grey, 1% roots. 

0.20-0.80 m Clay 


Clay, Light grey, High plasticity. 


0.80-2.80 m Clay 

Clay, Yellowish grey, High plasticity, 

Water saturated. 

CL ' lay hll;~ SO· 75 % = Fair Rock 3 Medium Hard Rock 
P=Planar (. o:Lirnonitc 75·90 % = Good rock 4 = Hard Rock 
I.::; irregular Fracture 00% = V <r; Good Rock 5 = V<r; Hard Rod< 
R ~·Rough Surfal.:c Frdl:turc 

= Average cor~ more 
= Average length ofcore 50-20 em 

J = Average length ofcore 20·5 em 
4 = Avt!l'agc length ofQJr< I"", than 5 en D cavily I soil med in cavil' 
5 = Av<rage length ofcore is fragmenla 

Geologist : Inspector: 

http:0.80-2.80
http:0.20-0.80


~ GEOMINCO., LTD.
\i:u;;GEOLOGIC LOG OF DRILL HOLE 

'\ MInCo," 

Project 

Location 11.2 ",I'I'f=IJ1uIJiD tl.ft'1'lIr~M"~~ ",'DI!SU1 

Hole no LB2-2 

Total Depth~::-:2:-::.4-;;:0-::-:---;:m:--:-=""!,,,:::,~~ 
Co-ordinate 653054 E 1566345 N 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

8/2/2010 
8/2/2010 
Geomm 
8/2/2010 

(I.-Clay FlIhns so· 75 0.0:; Fair Rock .1 = MC1dc:rtltcly Wt.:atheroo Roc! 

i. - Limonite St:immg 75-90 % = GIlod rock 4 = Highly W ea thered Rod 

90·/110'/0 = Vcry Good Rock S = C'ompletdy Wcalhcred Rod 

SAMPLE 

No, 

] = Medium Ha rd Rock 

4 = Hard Rock 

5 = Vcry Hard Rock 

Elevation m MSL 
-------

Angle From Horizonta __9_0"_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

20 m Silty Clay (Topsoil) 

Silty clay, Dark grey, I % roots. 

0.20-1.30 m Clay 

Clay, Dark grey. High plasticity, Fe-Oxide patches. 

1.30-2.40 m Clay 

, Yellowish grey, High plasticit: 

Water saturated. 

- Averagelengtl1orcorci s fragmCllta 

D ca\·;ty/~il mooinc~!\,;t 

Geologist: Inspector: 



\e GEO MIN CO., LTD. 
+ ' M~" ::./ GEOLOGIC LOG OF DRILL HOLE 

Project .n Ul'l1 .ft1'l'l''I1ruiilnTU'i1lllldiill'' Drill Method Auger Drillin€ Elevation mMSL 

Location ~ .2 fl.II'i.1l1UUR-a tl . lI1flU-~MIl~~ 'l.Uq61l1 Drill Started 8/2/2010 Angle From Horizonta 900 degree 
Hole no LB2-3 Drill Finished 8/212010 Bearing of Angle Hole degree from north 

ITotal Depth 2.20 m Logged By Geomm Depth ofO.B m 
Co-ordinate 653054 E 1566395 N Logged Date 81212010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.D. DEGREE DEGREE AVER AGE 

!~ ~ s 15:l Cl RECOV ERY ROCK QUAUTY OF OF LENGTH SAMPLE ~ O " 

~ 
t;;~ SYMBOL DESCRIPTIONl<I ~S DESIGNATION IWEATIlERlN' HARDNE~ No . iil~~E 0 Of COKE 

XI~% 
IU I. 

Xlg"o 
lull I.!Jq 1.!.)4) 

t; u 

I ~lom Silty Clay (Topsoil)l-
f-
I-

Silty clay, Dark grey, I % roots.I-
f-
f-
I 0.10-1.15 m Clayl-
I--[ 0.5 
I-

Clay, Dark grey, High plasticity, Fe-Oxide patches. t-
l-
I
I-
l-
I
t-
l
I-- l.0 
t-
t-
t-
I 1.15-1.75 m ClayI-
t- Clay, Yellowish grey, High plasticity,Fe-Oxide patches. l-
I
I
I- 1.5 
l-
I-
l-
I
I-
l-
I
I 1.75-2.20 m Clayl-
I- LO 
I-

Clay, Yellowish grey, High plasticity,Fe-Oxide patches. l-
I
I- I\Water saturated. I-
l-
I-
l-
I
I- 1.5 
l-
I-
l-
f-
I-
l-
f-
I

::"[3.0 
f-
t-
l-
t-
I-
l-
t-
t

::"[3.5 
t-
t-
l-
I
I-
l-
f-
l-
I

~ 4.0 

f-
f-
l-
I-
l-
f-
I

::".4.5 
f-
l-
I-
l-
t-
l-
I
t

~~5 
RlMAR: )cgree 0 'ea' henng u,,%,ee 0 I t1aran~ Average lenglh )f core 

IB= Bedding < 25% V ory Poo r Rock JI ~ Fresh Rock I - Very So fl Knek )1 = core mor.lhan 50 en 

lZJ Core luss1=l omt SL=Stickcns idt 25· 50 % = Poor Rock 2 , .. Slighdy Wcath<roo Rod 2 = Soft Rod< P= Averagelenglh 0 rcore 5U·20 em 
F= Fault CL o:(.' la y "' i lhl~ 50·75 % = Fair Rock ) , Moderately Weatheroo Rod ) = Medium Han:! Rod: I) = Average length ofrore 20·5 em 
P= Planar L-wroorulc Sla"'~ 75·90 % = Good rock 4 ~ Highl y Wealheroo Rod 4 = Hard Rock 4 = Average lenglh 0 f core less than 5 en o cavity : soil moo in Qvito 
1=lrregul ar Fraclurt: 1 90-IUO%~ Very Good Rock 5 ,., Complclt:ly Weatheroo Rod 5 = Very Hard Rod: 5 = Average lenglh of core is fragmenta IK- KDugh Surfa&.:.c Fra~urc 

Geologist : Inspector: 



B GEO MIN CO., LTD. 
+~(J~~!GEOLOGIC LOG OF DRILL HOLE 

Min CQ. 

Project ", UI'n.ft1"1'1,t,f\Wivill'i"lllft.tillll IDriIl Method Auger Drillinf Elevation mMSL 

Location 11.2 II.II.o;-.1l1UUiitJ U . ft111U-~Mft~~ ' .uq61l1 Drill Started 81212010 Angle From Horizonta 90° degree 
Hole no LB2-4 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2.10 m Logged By Geomm Depth ofO.B m 
Co-ordinate 653056 E 1566445 N Logged Date 8/2/2010 Depth of Casing m 

I Depth ofGWL m 
CORE R.QD DEGREE DEGREE AVERAGE 

~ ~ E 
~~ 0 RECOVERY ROCK QUALITY OF OF LENOn! SAMPLE ~O'" 

~ t;~ SYMBOL DESCRIPTION'-'l ~8 DESIGNATION No. ~O::lE Q (J OF CORE ~~8Xlg% . ov t 
Xl~/. . ov 10 1.l.)4') 

I ~ m SHIyClay(Top""l)l-
I
f-
f- Silty clay, Dark grey, I % roots. 
l-
I
I 0.20-0.40 m Clay
t:.r 0.5 
I-

Clay, Dark grey, High plasticity, Fe-Oxide patches . l-
I
I

.do. 1.60 m Clay'
l-
I
I .Iay, Yellowish grey, High plasticity, Fe-Oxide patches .I
' 1.0 
l-
I-
l-
I
f-
l-
I-
l-
I
f 1.5 
l-
I-
l-
I
' 1.60-2.10 m Clay--- Clay, Yellowish grey, High plasticity,Fe-Oxide patches. -
- .0 
-- saturated. 
---
----- !.S -
-------t:.r 3.0 ..... -------
:..[ 3.5 --l-
I
'
l-
I
I-

t:.lu 
l-
I-
l-
I
'
l-
I
I

t:.14.5 
l-
I-
l-
I
'
l-
I
I

~~ 

RlMARI )egree of 'eatheoing LJ egree 01 Haoun",,' ~leong1h )f core 
I B=Bojdin~ ' < 25% = fery 'oor Rock II = !'resh Rock I = Very son KoCk (I = Average cn 

SL=Slickcnsid( 25-50 % = Poor Rock 2 =Slightly Wealhered Rocl 2 =So[\ Rock 2 = Average Icngih orcore 50-20 err IZI CorcloSi 
IF= CLooC lay Filling 50-75 % = Fair Rnck J = Moderately Weathered Rocl J = Med ium Hard Rock J  Average length orcore 20-5 err 
IP=Planar L- Limonitc Stainm@ 75-90 % = Good rock 14 =Higld y Weathered Rod 4 = Hard Rock 4·~ Averageleng\horcorcl es,ihan5cn D cavity I ~il filed 1fl ca"it 

Fracture 90-100% = V cry Good Rock 15= ComplC!eiy WeJ theroo Rod 5= Very HMd Rock 5 = Average lengUo orcore is rragmenl3 
_ D r. ~._ r rd crurc 

Geologist: Inspector: 



Project 

19'~ GEO MIN CO., LTD. 
\fj."J"~; GEOLOGIC LOG OF DRILL HOLE 
~ 

-n UI'n df19'1"iu;) II'Ifll'rlll ftoliiUrI Drill Method Auger Drillin~ 

Jj.2 A.""oU1U-Uft.a 1l . R1ll1r~"ft1~ " .'ilIl&U1 Drill Started 8/2/2010 
LB2-5 
2.25 m 

653055 E 1566495 N 

CORE 

RECOVERY 

Drill Finished 8/2/2010 
Logged By 
Logged Date 

R.Q.D. 

ROCK QUALITY 

DEGREE 

OF 

J = Moderalt:ly W""ihcred Rud 
4 = Highly Wcaihcred Rod 

5 = Completely Weathered Rod 

J ~ Med ium Hard Ruck 

4 = Hard Rock 
5 = Very Hard Rod< 

Elevation m MSL ------
Angle From Horizonta __90_o 

_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRJPTION 

m Silty Clay (Topsoil) 

m Silty Clay 

Silty clay, Dark grey, High plasticity, Fe-Oxide patches. 

Yellowish grey, High plasticity, Fe-Oxide patches. 

1.70-2.25 m Clay 

Clay, Yellowish grey, High plasticity, 

Water saturated. 

c.ort:010rt: 

~ = Average length 0 rcore 50-10 em 
J = Average lengdl 0 rcore 10-5 em 

. = Average Icngth ofcore 1= lhan 5en 
= Average length o r core is fr agmenta 

lZ1 Corclo~ 
D ~viIY ' jOil litQJ in ..:avi t 

Geologist : Inspector : 



@ GEOM[NCO~ LTD. 
~~o.;:; GEOLOGIC LOG OF DRILL HOLE 

Project ." III.., =li1ononruii1nrU'i1URdiiUII Drill Method Auger Drillin~ Elevation mMSL 

Location "..2 fl.ll ..=U1UUMl 'il.ft1'lIr~"ft~~ ~.'ilI!I!U1 Drill Started 81212010 Angle From Horizonta 90° degree 
Hole no LB2-6 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2.20 m Logged By Geomm Depth ofO.B m 
Co-ordinatc 653060 E 1566545 N Logged Date 8/2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.D. DE(;REE ()E(;RF.E AVER,\GE 

!~ ~ e t5~ 0 RECOVERY ROCK QI;AUTY OF OF 1. .ENGlll SAMPLE ~O'" 

~ t;~ SYMBOL DESCRIPTIONI>l ~o DESIGNIInON No Iil°::!E 0 "'u u or CORE t;~8
" 

xlg% 
IV X1r/o 

IV II II <,. 

- ~lOm Silty Clay (fopsoil)----- Silty clay, Dark grey, Fe-Oxide patches, I % roots. 

-- 10-0.55 m Clay
~·0.5 ,... 

Clay, Dark grey, High plasticity. ---
0.55-1.90 m Clay---- Clay, Yellowish grey. High plasticity, Fe-Oxide patches. r-

r- I.O 
r-
f-
f-
r-
r-
f-
f-
f-
r
r- 1.5 
l-
I
f-
f-
f-
f-
f-
f-
r-
I- t.O 
r 1.90-2.20 m Clayf-
f-
f- Clay, Yellowish grey, High plasticity, Water saturate! t-
t-
l-
I
I
l- 1.5 
I-
l-
I-
l-
I-
l-
I-
l-
t
~lJ . O 
l-
I-
l-
I-
l-
I
I

~!3.5 
l-
I
f-----
=- 4.0--
l-
I
t-
I--
;:"14 .5 
r-
r-
f-
r-
f-
f-
f-
f

::'1 <; 

RlMARI legree 0 'ealhering u cgree 01 nalU"""" Average length )f core 
IB~Booding < 2)~"; ~ V >o r Kock . = F sh Rock I ~ Very SoO Rod II core morc than 50 en 

~ Corelos.--;IJ~Joint SL=Slickcnsid, 25 -5O % = Poor Rock 12 = Slightly WC3thered Roc! 2 = So O Rock 12 = Average length ofrorc 5O-20 crr. 
F- Fault CI....-clayFilling 50 · 75 % = Fair Rock 13 = Moderatci y WeatJ",red Rocl 3= Medium Hard Rock 13 ~ Averagelcngthofcore20-5crr 
P -Planar L...Lim:nrite Staining 75·90 % ;; Good rock 14 = Highly Weatltered R"c\ 4 = Hmd Rock 14 ~ AvcragelengthofrorelessthanScn D cavity I ooil filed in ca vil 
1=lrrcgular Fracture 'X) · IOO% = Very Good Rock Is = ComplClelyWeatllered Roc~ 5 = Very Hard Rock 15 = AveraFc lengthofeore is frngrnenta 

IR Rovr h Surfxe F ..c",,,, 

Geologist: Inspector: 



r--\ 
~Q~ GEOMINCO., LTD.Y GEOLOGIC LOG OF DRlLL HOLE 

Project ,"1A,\,=fI1'l'1onruiiIl'li'II'i1UA=liiUI1 Drill Method Auger Drillinf Elevation m MSL------ 
Location 11.2 JI.II'i=II1UUfto 9 . ft111U'Il"l'I~ '\ .'ilI!IIU1 

LB2-7 
2.40 m 

653063 E 1566595 N 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

8/2/2010 
8/2/2010 
Geomin 
8/2/2010 

Angle From Horizonta __90_o_____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 
CORE R.Q.O. OEGRE. DEGREE AVERAGE 


RECOVERY ROCK QUAl lTV OF OF LeNGTII SAMPLE 
 SO'"t5::! CJ 

t~~ DESCRIPTION~8 ~ OESIGN.~nON No. i;l~~U 
I;; 0 

m Silty Clay (Topsoil) 

Silty clay, Dark grey, 1% roots. 

1.70 m Clay 

Clay, Dark grey, High plasticity. 

1.70-2.40 m Clay 


Clay, Grey, High plasticity, Water saturated. 


CL«{, layFillilll; J =~kdium Hard R" d< 

L ....ano.~e ''''.'1111 75-90 % u Good rock 4 = Hard Ro ck 
 = Average len@th (.1 f (O f e less than 5 cn D ~\'i ry . ~il JiJcd in cavil 

90· 100% = Very Good Rock 5= Very Hard Ruck = Avc;rage Idlgth o fcort! is fr a gm~t.i 
FQcrure 

Geologist: Inspector: 

http:1.70-2.40


P=Pl.nar 

l=lffcgul.r Fracture 
R "Rouf~ h Surface rracfure 

Geologist: 

:l =Medium Hard Rock 
4 =Hard Rock 
5 =Very HaId Rock 

Water saturated. 

= Average 

= Average length ofcore 50-20 crr 
= Average length ofcore 20-5 CIT 

= AveragelCf!@thofcorel""'lhan5cn 

=Average length ofcore is fragmenta 

Inspector: 

Project 

Location 11.2 '1.II"izU1UUft.a tl."'''IU-~"II'N " .911I1U1 

Hole no LB3-l 

Total Depth_:-=2==.2;;:.0;;,..,..-::m;-,.."..,,..,,.,,.,=",,,"...,..,.. 
Co-ordinate 652946 E 1566079 N 

Drill Method Auger Drillin! 

Drill Started 81212010 
Drill Finished 8/212010 
Logged By Geomin 
Logged Date 8/2/2010 

SAMPLE 

No 

Elevation m MSL 

Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRJPTION 

0.00-0.80 m Clay (fopsoil) 

Clay, Dark grey, I % roots 

0.80-1.10 m Clay 

1.l0-2.20 m Clay 

Clay, Yellowish grey. High plasticity, 

o Corcloss 

D ca \>;ly / 50il filcd in cavit 

http:1.l0-2.20
http:0.80-1.10
http:0.00-0.80


@ GEO MIN CO., LTD. .. \ !:~~:'.i GEOLOGIC LOG OF DRILL HOLE 

Project -n UI'I1 =ft1'l'l'ltfllftll'lfll'rlUII=liufl Drill Method Auger Drillinf Elevation m MSL 

Location ~2 fI.II"i=U1Ullii'iI "il . ,"flU~M"'N " ."il1!6U1 Drill Started 8/212010 Angle From Horizonta 90° degree 
Hole no LB3-2 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 

ITotal Depth 1.80 m Logged By Geomin Depth ofO.B m 
Co-ordinate 652945 E 1566029 N Logged Date 8/2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.O. Dt'.GREE DEGREE AVtK ,'\G[' 

1~ E8 
~~ Cl RECOVERY ROCK QUALITY Of 01 L~NGnt SAMPLE ~ O " 

~ t;~ SYMBOL DESCRIPTIONt>J ~8 DESIGNATION No. :>o::le Q . CORE 
ti~e. XI~% . 'u XI~1o . 'ul' I' I· 

f
00-085 m Clay (fopsoil)l-

f-
I

~ Iav. Dark brown, 1 % roots. r-
l-
I-
l-
f-

: 0.5 f-
f-
l-
f-
f-
f-
f-
f-
f SO-1.25 m Clayt-
f- l.O 
t-

Clay, Light grey, High plasticity. t-
l-
t-
f-
I

1.25-1.80 m Clayt-
f-
t

1.5 y, Yellowish grey, High plasticity, Water saturated. I-
t-
f-
t-
l-
I--
'

'""" 
:'.2_0 
'
f-
'"""-
l-
I
I

~2.5 
f-
l-
I
I
~ 
l-
f-
f-
f
~.J.O 
f-
f-
t-
l-
I-
l-
f-
t
~ 3.5 
l-
I------
:',4_0 --
f-
i

---f
:"·45 -
l-
I
f-
f-
f-
l-
f

:.." 
REMAR )e/.:ree 01 'ealhering u cgrec narun ",,·; Average length )f core 

IB=Bcddin~ <!5%; . ~ ' ,,"'. " ; Frosr. Rock I ; Very Soli Rock II = w r" more Li.an 50 cn 
lZ] Corclo~J=JoiOl SL;Slickonsid, ]5-50 % = Poor Rock ] ; SligioLi y Wcalhcrw Rod ] = son Rock ] = Average longth o i"core SO-}Ocm 

F=Fault CL '{,layi'ili inll 50- 75 % = F;ur Rock J ::; Modcratdy Wa lhcH.\.! R".... I 3 = Medium Hard Rock J ::; Average length o f core 20-5 cm 
P=Planar L .imonilcSlainU18 75-90 0-le = Good rock I~ =Highl y We-dillcroo Rod ~ ; Hard Rock l.:t = Avt!ragc length 0 f core 1<::)$ than 5 I.:n D cavity I so il fLloo in cavit 
1=lncgular Fracture 190- 1 UO% = Very Good Reck 15= Completely Weathered R"d 5 = Very Hard Rock 15 = A\tt!ragc Idlglh ofoorc is lTagmcnla 
RcRough SurfuQ! Fmcture 

Geologist : ___________.___ Inspector : 



6 GEO MIN CO., LTD. 
~~ :~~ , ~~7GEOLOGIC LOG OF DRILL HOLE 

Iproject ",1II'1, " tfli"l'lrl'uiiriui"IUfI=laUPI Drill Method Auger Drillin~ Elevation m MSL 

Location Jl.2 " ."i'::U,UUft-a tl , ~'nr~MfI'W '1 .D1!6m Drill Started 8/2/2010 Angle From Horizonta 90° degree 
Hole no LB3-3 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 

ITotal Depth 1.90 m Logged By Geomm Depth ofO,B m 
ICo-ordinate 652944 E 1565979 N Logged Date 8/212010 Depth of Casing m 

l~ofGWL m 
CORE R.Q .D. DEGREE DWREE AVERAGE 

j ~ s ~::! 0 R.ECOVERY ROCK QlIAUIY OF OF LE~G TH SAMPLE ~O'" 

~ t;~ SYMBOL DESCRlPTION<oj ~8 DESIGNATION 
CORE 

No ~O::lE a 
~~8XI~". . IU " 

XI:;" 
IV 

f-
O.O~l.lO m Clay (Topsoil)f-

f-
r-

Clay, Dark brown, I % roots. I-
r-
r-
r-
t

10,5I-
r-
f-
r-
f-
l-
f-
f-
f-
f
l- .0 
I
f-
f-
f- 1.I~ 1.60 m Clayl-
I-

Clay, Dark brownish grey, High plast icity. l-
I
I
l-1.5 
I
I-
l Il.uv·l.,U m Llay 
I-

Clay, Light grey, High plasticity. l-
f-
f-
t

~.2.0 
'
r-
r-
f-
I
'
r-
I

~r2.S 
r-
r-
r-
r-
I-
r-
f-
f-
f
~13.0 
f-
f-
l-
I-
l-
I
I

::..[ 3.5 
l-
I
f-
f-
f-
f-
f-
f

~14.0 
f-
f-
f-
r-
l-
f-
r-
f

~[4.s
l-
I-
l-
I-
l-
I
f-
l-

t." 
RIMARI legree c 'earhe. ing ucgrec ""ran"", Average lengt h of core 

IB=Boodi ng < 25% = Vel oor ",OCK II = Fresh Rock I = Very son Rock II AverageTCligth 0 f core more than <;() en 

(Z] Core los.'>I~~;~:t SL=Slickensid, 12 %::: Poor Rock 12 =SlighUy Weathered Roc! 2 = son Rock 2 ::: Average length of(ore ';(k!O crr 
CL-Cloy Filling Iso. % = Fair Rock 13 =Moderately Weathered Roel .1 = Medium Hard Rock J = A"cragc length ofcnre 20·S crr 

IP=Planar L-Limonitc Stlining 175-90 % ; Good rock 14 K Highl y Weathered Rocl 4 = HMd Roc k 4 ; Average length ofcorc I~s Ihan ~ cn D cil vity I :l1 il filed In cavil 
11=I_rregul ~ r Fracture 190. = Very Good Rock Is = Complctdy Wealhcroo Rocl ) = Very Hard Rock 5 = A"eragc length ofcme IS fra~enla 

FraClUre 

Geologist : __________ Inspector: 



@ GEOMINCO., LTD. 
~/04jnco1/ GEOLOGIC LOG OF DRILL HOLE 

Project .nUl,\,"Wl'l'l,\juiilnrU91Il""I'iiIl" Drill Method Auger Drillinf Elevation mMSL 

Location ~2 " , "~"Il,uuR-iI 'iI ,R1"U-'14"'~ ,\,'il1!1!1l1 Drill Started 8/2/2010 Angle From Horizonta 900 degree 
Hole no LB3-4 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2,15 m Logged By Geomin Depth ofO.B m 
Co-ordinate 652944 E 1565979 N Logged Date 8/2/2010 Depth of Casing m 

IDepJh ofGWL m 
CORE R.QD DEGREE DEGf([E AVERMjE 

!~ Ea ~~ (:) RlOCOVERY ROCK QUAUTY OF or 1.F.MiTH SAMPLE ~O'" 

~ t~~ SYMBOL DESCRIPTIONt>l ~8 DESIGNATION No, ::>0::/s Q OF COR.[ ~~8 
" .xlgo;. . IV .XI~/. . IV II l.£.>4) 

f
100_0 QO m Clay (fopsoil)f-

f-
f-
I .IaV, Dark brown, I % roots. 
f-
f-
f-
f

[0.5l-
f-
f-
f-
f-
l-
f-
I..... ..... 
I 1.0 
..... 

0.90-1.30 m Clay..... 
..... ..... :lav Dark brownish grey, High plastic it) 
I
..... 
I
..... 
I

1.5I- 1.30-2.15 m Clay
l-
I- , Light grey, High plasticit) ..... 
..... 
I---
::.. 2.0 
-----
---
::.. 2.5 -
---
l-
I
..... 
..... 
:'3.0 
I
.
..... 
..... 
'-..... 
..... 
~3.5 ..... 
I
..... 
..... 
I
..... 
I
..... 
~'4. 0 
..... 
f-
f..... 
l-
f..... ..... 
~14.5 
f-
I-
f-
f-
l-
f-
l-
I

t., ~ 
REMAR )egree of Wealhering Dcgr"" na[Qfl~"SS .Average Icnglh )f core 

~ (' ,Cur,," FraCIU'" < 25% - Very 'oo r R,lCk , = Fresh Ruck I = Very Son Rock 1' = "6' "6' (ore moreliliJlSO (n 

IZJ CorelossJ=Juim SL=S lickcnsidc 25 ·50 % = PI..KH Rock I~ = Sli~htly WeatherOO Rud 2 = Soli Rock :2 = Average length ot'rore 50 ~ 20 em 
F=F.ult CL ClayFllllt't; 50- 75 ~'II = Fair Rode: 13 .= Moderately Weathered Rod ) = MOOium Hard Rock J = Average length 0 f core 20· 5 em 
P'= Planar L -Lunonil..:' Stainlili 75-90 % = GlXld ro~k [4 = Highly W""therOO Rod 4 = Hard Rock [4 = Average lengdl ofcore 10.> tllan 5 cn D cavily I soil moo in cavil 
1=lm:gular Frat.:rurt: 90·IOU% = Very Good Rock [5 = Complel.:!)' WeatherOO Rod 5 = Vcry Hard Rod [5 =Average Icngdl 0 f core is fragment. 
K- Kuugh SurL:u;CFCJl.'1UrC 

Geologist: Inspector: 



~\ GEO MIN CO., LTD. 
\ . . ',,~~> GEOLOGIC LOG OF DRILL HOLE 
~~~J 

IProj ect ", U1'n :.n'i'l-nruii II'Il'II'i1Ufl:l:aUII Drill Method Auger Drillin! Elevatioll mMSL 
Location 11.2 fUI'i:1I1UUftD 'il.ft1I1U-~Mfl'N ' .'ill!6U1 Drill Started 8/2/2010 Angle From Horizonta 900 degree 
Hole no LB4-1 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 1.80 m Logged By Geomm Depth ofO.B m 
Co-ordinate 652865 E 1566080 N Logged Date 8/2/2010 Depth of Casing m

IDepth ofGWL m 
CO RE R.Q.D DEGREl DEGREE AVERAGE 

. ~ Ee !:i::l C) RECOVER\ ROCK QLJ,\I.lTY OF OF lENn nl SAMPLE ~~~ 
~ g~~ SYMBOL DESCRIPTIONIi Q ~8 DE~fGNAnON 

OF ('ORE 
No 

~~8XIO% . XI~/II lullIU . I J.Jq) 

..... 
00-0.70 m Clay (Topsoil)..... ..... 

l-
I- Dark grey, I % roots. ..... 
..... ..... 
I

[ 0.5 f-
'
"r
'
I- 1.1 0-2.20 m Clay
'
'..... 

Clay, Yellowish grey, High plasticity, Water saturated.'
I-- 1.0 
'r
'r-
I-
..... 
..... ..... 
~ 
I-- 1.5 ..... 
..... 
l-
I
I-
r-
r-
r
t:..2.0 
'..... 
r
'
I-
r-
r
..... 
t:-[ 2.S 
'
"r-
l-
I-
I..... 
..... 
':.. 3.0 
'
l-
I-
l-
I-
'
I
..... 
t:.[3.5 
..... 
..... 
..... 
l-
I-
..... 
I
..... 
::'\4.0 ..... 
I
..... 
'
I-
I
'-
:.. 4.5 
----
I-
..... 
..... 
..... 
1:.1 " 

REMAR D. Degree of 'ca ,ering UC~ 'Of ..an.ln l"-' Average length Dr corer:::din 
@ 

C<urvc Fracture <1Wo = Vcr Po", Rod II c Fresh Rock I = VcrySoll Rod - Average length nfwrc more ~1Jn 50 cn 

lZ1 Corc 10:;;"SL=Slickensidc 25·50 % = Poor Rock 12 = Sligh~ y Wcathcr<X1 Rocl 2 =son Rod. 12 = Average length ofcore SO-20crr 
F= Fauit <':1. Jay Filling 5(1·75 % = Fa ir Rock 13 = MOderatdy W"mhcroo Roc! ] = Mooium Han) Rock 1.1 = A\'cragc length ofcore 2() · ) crr 
pePlanar T. .,l.irronitc Sl3ining 75·90 % = Good wck 14 = Highl y Wcathcr<X1 Rod 4 ~ Hard Rock 14 "" Average length ofcnre h,.·.;S lhan 5 cn D CJ vity.' ~l)il filoo in cavit 
1=lrreguJar FraClllrc 90-100% = Very G<>od Rock 15 = Cornplctdy Wcmhcrod Rod 5 = Very Hard Rock Is = Averagclcngthofcorcis fragmen", 
R-R(lugh Surface FJilcruTe 

Geologist: Inspector: 



r~" ~ GEO MIN CO., LTD.;ti GEOLOGIC LOG OF DRILL HOLE 
~ 

Project i1 u\'l1="''i'I'l,fuiivi\l'l1UII=I~i!JIl Drill Method Auger Drillinf Elevation mMSL 

Location 112 ,. .II'i=U1UUMl tI .R1f1U-11lt'l1~ 'l .tI'!BU1 Drill Started 812/2010 Angle From Horizonta 90° degree 

Hole no LB4-2 Drill Finished 81212010 Bearing of Angle Hole degree from north 
Total Depth 1.60 m Logged By Geomin Depth ofO.B m 
Co-ordinate 652866 E 1566028 N Logged Date 8/2/2010 Depth of Casing m 

IDept ofGWL m 
COR!! ItO·D. DEGREE DEGRF~ ...VERAGE 

. ~ §s 
!:i:l t:1 RECOVERY ROCK QUALITY OF OF LENG '1lI SA\IPLE ~g~ 
~8 ~ g~::t SYMBOL DESCRlPTION 

E u DESIGNATION CORE 
No. 

~~8XJg% 
.u " 

XIgvlo . 'u I' I' I' 

I- ,1111_11 AA m Clay (Topsoil)~ 
~ 
I-
I , Dark grey, 1 % roots,
'
'
I

~iO. 5 
I-
l-
I-
l-
I 60-1.60 m Clay
I-
l-
I :1:lV, Yellowish brown, High plasticity, Water saturatedI
~ 1.0 
l-
I-
l-
I-
l-
I-
l-
I-
l 1.5 
I-
l-
I
I-
I
~ 
~ 

~.2, 0 
l-
I-
I.... 
l-
I

'
I

t-.Z5 ,.... 
'
l-
I-
f
'
I-
I-
I

::- 3.0 

l-
I-
'
l-
I-
'
'
t'3.S 
'
I
'
'
I
'
l-
I
I-
l 1.0 
I-
l-
I
I-
l-
I
I-
I

~14.s 
I
~ 
~ 
l-
I-
l-
I
I

~c 
RIMARI R.c legree of Weathel ing Dcg ree nalUll= Ave;;;gekOglh J core 

1S;1hldlng < 25% ~ Very 'oa r Rode Ii ,.. Fresh Rock I ~ Very son Rock (I ~ Averag. lengd. of core more than 50 cn 
J=Joim SL~Slick""sid, 25·5U% ~ Poor Rode 2 ~ Slightly Weathered Rod 2 ~ Soli Rock 12 ~ Average length ofcore 50· 20 em IZI Coreloss 
F=F.uit l'L-<..'layhll lll; 50 -75 % = Fair Rod.: 3 ,., Modc'fately W""d.ered Rod J = Mediwn H.,d Rock 13 = Average lengd. ofcore 20-5 em 

IP=Planar l. 4.unu ,"," Slaminl 75·90 % ~ Good rode 14 ~ Highl y Weathered lWei 4 = Hard Rock 14 ~ Average length ofcore I.,,;s than 5 en D ca vity I soil rued in cavi~ 
11 =lrrcgul ar fr acture 190, 100% ~ Very Good Rock 15 ·' Complclely Weathered Rod 5 = Very Hard Rock 15 ~ Average length 0 f core is rragrne1"a
I K 5"H.o~h SurW rr.!Ctuh:: 

Geologisl : Inspector: 



@ GEOMINCO., LTD. 
'~i~j,,~;> GEOLOGIC LOG OF DRILL HOLE 

'\ Min Co.', 

Project -n 111'11 =ft1'l'l'l,fuiiuiu'11I1f1=I~U" Drill Method Auger DriUin~ Elevation mMSL 
Location ~2 Fl .II'i::U1lfuft-.t 'il.fI1"U-~I4R~~ 'I .'il1!6U1 Drill Started 8/2120 JO IAngle From Horizonta 90° degree 
Hole no LB4-3 Drill Finished 81212010 Bearing of Angle Hole degree from north 

ITotal Depth 1.60 m Logged By Geomm Depth ofO.B m 
I Co-ordinate 652866 E 1565978 N Logged Date 8/2/2010 Depth of Casing m 

IOept ofGWL m 
CORE R.QD OEGREE DEGREE AVERAG'E 

. ~ ~ E 
g;~ 

~ 
RECOVER Y ROCK QII.~L1TY or Ot L[ ;>;O TH SAMPl.E ~~~ 

~8 g~::! SYMBOL DESCRIPTIONtIJ DE SIGN AIION 
CO RE 

N('I .E Cl 
t~8XI~% X 10'/. . IV . .u I. I· I' 

I
0.0()"'0.70 m Clay (Topsoil)~ 

..... 

..... 
~ Clay, Dark grey, 1 % roots.
I
..... 
f..... 

lo.s ~ 
~ 
~ 
..... 
~ 
~ 70-1.60 m Clay..... 
l-
I-

ay, Yellowish brown, High plasticity, Water saturated.I
~ 1.0 
f-
l-
I
I
~ 
l-
f-
I-
I
~ 1.5 
l-
I-
l-
I
~ 
..... 
..... 
f

~2.0 
..... 
l-
I-
l-
I-
l-
I
I-

~r u 
l-
I-
l-
I-
l-
I-
l-
I--
~J. O 

l-
I..... 
I-
l-
I
I-

t:.l J .S 
l-
I-
l-
I-
l-
I-
l-
I-

t:.[4 .0 
l-
I-
I-
l-
I-
..... 
l-
I

t:.. 4.5 
l-
I-
l-
I
I-
I-
l-
I

~I~ 
RIMARI )Cj( ree 01 'ea'hering Ucgrec (II HaITln ,-"" Average lenglh )f core 

IB=Bedding L =l un'C t raclUI < 2S'.;;;-Vcry 1<" Rock 1= F sh Rock ~ Very Son Rock I I = Average length 0 r core more tllan 50 en 
~ Corcl('l~s:J~h)int S!?Slickc'Tlsid, ~S · SO °'0 := P{)(1r Rnck 12= Sli gllll)'W"'l.heroJ Roc! 2= Soft Rock 12 = Avera ge lenglh ofcorc 50·20 err 

F=Fa ult CL t.c(ll;.' Filln'C 50-75 o, Q ::; Fair Ro(k 13 = MO<Jcralci y WC:lIheruJ Rod J = Mcd.uro Hard Rock 13 = Average Ic'l'lglh ofcore 20 ·S crr 
P -Planar L .Imlnitc S'3.tnin~ 75 ·<)0 ~o = G\)()d f<"It.:k 14= Hi~hl y Weathered Rod 4 = Hard Rock 14 = Avera ge length 0 feore less than 5cn D C<lV'ity .'9J il filcd in cavit 
1=lrrcguJar Fldcturc 90 ·100", = V cry G<'od Roc k 15= Complctdy Wea lhered Rod 5~ Very Hard Rock 15 = Avera ge len[!1h o f eore is fral'TTlenta 
R Rough Surface Frac r\l(\' 

Geologist: ______.____ Inspector: 



(9) GEOMINCO., LTD. · ~""'- ',!~ GEOLOGIC LOG OF DRILL HOLE 

!Project ." UI~1 .tI19'l~!luiimfU9'lUR.liUrI Drill Method Auger Orillinf Elevation mMSL 

Location 142 rI.ft-;-.U1Uuft1J 'il .R1r\1r~IIR'N 'l.'il1!8U1 Drill Started 8/2/2010 Angle From Horizonta 90° degree 
Hole no LB4-3 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 1.00 m Logged By Geomin Depth ofO.B m 
('A_Ar,-!;n<>jp 652868 E 1565922 N Logged Date 8/2/2010 Depth of Casing m 

. Depth of GWL m 
CORE R.Q.D DEGREE DEG REE AVER AG E 

~ EB 
~::i Cl RECOVER Y ROCI( QUAUTY OF OF LENGTH SAMPLE ~O '" 

~ t;;~ SYMBOL DESCRIPTIONI-'l ~8 DESIGNATION No. ~~~Ii Q U OF CORE 

" 
xlg% . IV " 

XI!;10 . lull tJ..)4 
t; 0 

f-
I 00-0 40 m Clay (Topsoil)f-

f-
I

:lav Dark grey, 1 % roots.I-
f-
f-
f

~10.5 
I

70-1.60 m Clayf-
l-
I

:lav Yellowish brown, High plasticity, Water saturated. I-
l-
f
~ 
f-
l- l.O 
I
~ 
f-
l-
f
~ 
f
~ 
I
f 1.5 
l-
f-
f-
f----
= 2.0 ------
'-
'- t.5 
'-'
f-
l-
f-
f-
f

~3. 0 
'
,
'
,.

'--'
I

~·3.s 
'
l-
I-
l-
I-
l-
I
I

r:..'4.0 
l-
I-
l-
f-
l-
I
f-
f

~14.S 
f-
l-
I-
l-
I-
l-
f-
I

t::.~ 

-REMARI )egree 0 'eathering _Lle~n",ul narun",," Ave;:;;ge length ()[ core 
IB=Bcdding < 25% = Ve~ Poor Rock " = Fresh Rock I = Very So li Rock I' - Average ..~ eo 
IJ=Joint S L=S ~ ckcnsidt 25-50 % = Poor Rock ! = Sli~h~ y Weathered Roel ! = Soft Rock 2 = Average length orcore 50- 20 em ~ Coreloss 

I~~~;:r CI. Cl.lyFillu"b 50-75 % = Fai r Rock J = Moderately Weathered Roel 3 = Medium Hard Rock ] = Average length orcore 20-5 cm 
' 1,iu\()lutcSuininl! 75-90 % = Good rOl.:k 4 = Highly Weathered Rod 4 = Hard Rock 4 = Average length 0 r core less than 5 CD D cavilY I soil filed in cavil' 

11= lrregul ; Frac(urc 19(1 . 100% = Very Good Rock 5 = ComplL1dy W""lhered Rod 5 = Very Hard Rock 5 = Average length orcore is tTagmenta 
Fracture 

Geologist : Inspector: 



R ""Rou~h Surface Fracl'Jrc 

+ ';(;".,fif " '» GEO MIN CO., LTD.{i='-e.:fl GEOLOGIC LOG OF DRILL HOLE 

Project ", IA'I1 :tf1'1'l'l,ruiiuilJ'i1l1!1:liiufI Drill Method Auger Drillin~ Elevation m MSL -------Location JI.2 A.II';:B1UU~ tI .ftlflU1Mfl1" 'I ,ll';: Drill Started 8/2/2010 Angle From Horizonta __90_o_____degree 
Hole no LB5-\ 
Total Depth 2.00 
Co-ordinate 653032 

l::: lrrcguJar Fracture 

m 
E 

Drill Finished 
Logged By 

1566038 N Logged Date 

CORE R,O·D DEGREE 

RECOVERY ROCK QIJIIUTY OF 

8/2/2010 

~::! Cl 
~ 

~8 3 

?= P1auar 

DESIGNATION 

Geomm 
8/2/2010 

DEGRF.1 AVF.RAG, 

01 lDIGTH S,\l\iPLE 

No 

) = Medium Hard Rock 

4 = Hard Rock 
5 = Very Hard Rock 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

SYMBOL 

~GWL m 

DESCRlPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Yellowish brown, 1% roots. 

0.20-1.10 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.40-0.70 m. 

1.10-2.00 m Silty clay 

Silty clay, Brownish grey. 

== Average Icn.b'1.h oreme less lhan 5 cn 

= Average length orcore is fr'[!ITlCllIa 

D cavilY I ~il liled in cavil 

Geologist: Inspector: 



Project 

Location JI.2 fI."'i=1I1UUMI 1I.R'1f1U-11"11~ ... 

LB5-2 
2.00 m 

653066 E 1565993 N 

P=Planar 
I=lrrogular Fracture 
R '~·Rough Surtace fra«ure 

;:B GEO MIN CO., LTD. 
;'0;GEOLOGIC LOG OF DRILL HOLE 
~. 

Drill Method 

II Finished 
Logged By 
Logged Date 

Auger Drillin~ 

81212010 
8/2/2010 
Geomin 
8/2/2010 

= Completdy Weathered Rod 

SAMPLE 

No. 

3 =Medium Hard Rock 
4 = Hard Rock 
5 =Very Hard Rock 

Elevation ________m MSL 

Angle From Horizonta_-=-9..;.oo_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

SYMBOL 

~GWL m 

DESCRIPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Dark brown, 1% roots. 

0.20-1.20 m Clay 

Clay, Browish grey, High plasticity. 

Sampling at 0.50-0.80 m. 

1.20-2.00 m Silty clay 

Silty clay, Brownish grey. 

2 ' ~ Average length ofco'e SO ·2U em 
3 ~· Average IcngOI 0 f core 20· 5 em 

= Average length of core l es~ tJ1all 5 en 
= Average length o f ooTe is fragmcJlta 

lZ1 Corcloss 

o cavi lY so il filed in Qt\·;t 

Geologist: Inspector : 



@ GEO MIN CO., LTD. 
+':~.1GEOLOGIC LOG OF DRILL HOLE 

Project ." Ill .., :1i1'71..,ruiil11l~U11llft:liiu" Drill Method Auger Drillin~ Elevatioll mMSL 

Location JI.2 fI ' ''~:U'UUfta 'iI.ft1"U-'1Mft'H '1 . "~:\If1~ Drill Started 81212010 Angle From Horizonta 90° degree 
Hole no LB5-3 Drill Finished 8/2/2010 Bearing of Angle Hole degree from north 
Total Depth 2.00 m Logged By Geomin Depth ofO.B m 
Co-ordinate 653068 E 1566064 N Logged Date 8/2/2010 Depth of Casing m 

LDegth of GWL m 
CORE RQ.D. OCGREE OEGREE I AVER.'\(;E 

~~ Ee ~:::l 0 RECOVERY ROCK QUALITY OF OF LE)lGTH S.'VvIPL£ ~ocn 

~ t;;~ SYMBOL DESCRJPTIONL<J ~o DESIGNAnON No oo::}
E Q "'u U OF CORIO ~~8XI~% . IV 

XIg"'" lull <>. 

I
0.00-0.20 m Clay with root fragments (Topsoil)l-

I
I-

Clay, Greyish brown, 1 % roots.~ 
l-
I-
l-
I

lO.5~ 
I

0.20-1.50 m Clayl-
I
I-

Clay, Brownish grey. High plasticity. ~ 
l-
I
I- Sampling at 0.50-0.80 m. l-
I 1.0 
l-
I-
l-
I
~ 
l-
I
t-
I

1.5l-

I
l-
t 1.50-2.00 m Silty clay t-
I-

Silty clay, Brownish grey. l-
I-
l-
I

~.2.0 
l-
I-
l-
I
~ 
~ 
l-
I

~12.5 
l-
I-
l-
I
~ 
l-
I
t

t:..13.o 
l-
t-
t
~ 

l-
I
t-
t

t:..13.5 
l-
I-
l-
I
~ 
l-
I
I

~14.0 
l-
I-
l-
I-
l-
f-
l-
I

t:..14.S 
l-
I-
l-
I
t-
l-
I
t

/:.1 <; 

REMARI kgree 01 'eathering U"I"""" nmo ""'" Average length core 

I;:;~~din~ C=Curvc Fractur( < ~5% = 'cry Poor Rock II = Fresh Rock I = Very son Rock p = cn 
SL=Slickcnsid( 25·50 %= Poor Rock ) = Slightly Weathered Rod 2 = Sol1 Rock 2 = Average length ofcore 50·20 crr IZI Coreloss 

F=Fauit CL-\13~ Fi lli ng 50-75 % = Fair Ro ck 1 = MOderately Wcalhcr<Xl Rod .J = Medium Hard Rock J = Average lenglh ofeore 20·5 crr 
P=Planar L-'l.irnonifC Staintni 75·90 %::: Good rock 14 = Highly Wealhered Rod 4 = Hard Rock 14 = Average lcng1.hofcorc less lhan 5 CI1 D ca\,.,y ; ~i\ filoo in cavil 
1=lrrcguJar Fracture 90 -I 00% = Very Good Rock 15 = Completely Weathered Rod S = Very Hard Roek 15 = Aver.ge length ofeore is fr.~men(;l 
R .. Rnugh Surface fcacfUrc 

Geologist: Inspector : 



Project 

Location 

Geologist : 

LB5-4 
2.00 m 

653028 E 1566061 N 

CORE 

ROCOVERY 

Drill Finished 
Logged By 
Logged Date 

R.Q .D. DEGREI' 

ROCK QUALITY Of 

DESIGNATIO I'< 

Auger Drillinf 

8/2/2010 

8/2/2010 
Geomin 
8/2/2010 

S/IMPLE 

No 

J = Medium Hard Rod< 
4 = Hard Ruck 
5 =Very Hard Rod< 

Elevation m MSL -------
Angle From Horizonta_---=-90.:.o_____degree 
Bearing of Angle Hole degree from north 
Depth orO.B m 
Depth of Casing m 

ofGWL m 

SYMBOL DESCRIPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Dark grey, 1% roots. 

0.20-1.20 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.50-0.80 m. 

1 .20-2.00 m Silty clay 

Silty clay, Brownish grey. 

Inspector: 



Geologist : 

LB5-5 
2.00 m 

653018 E 1565991 N 

CORE 

~::! 0 RECOVERY 

~8 ~ u 

Drill Finished 
Logged By 
Logged Date 

R.Q.D. DEGREE 

ROCK QUALITY or 

IJESIGNAnON 

Cl....Oay F;II;ng 50· 75 % = Fair Rock 

l. ...lU1100ilc Staining 75-90 % == Good rock 

90  I00% = Very G"od Rock 

Auger Orillin~ 

8/212010 
8/2/2010 
Geomin 
8/2/2010 

SAMPI.E 

No. 

J = Medium Hard Rock 

4 = Hard Rock 

5 = Very Hard Rock 

Elevation 

Angle From Horizonta 

Bearing of Angle 
Depth ofO.B 
Depth of Casing 

SYMBOL 

clGWL 

4 = 

5 = 

m MSL 

__90_o _____ degree 

Hole degree from north 
m 
m 
m 

DESCRIPTION 

0.00-0.30 m Clay with root fragments (Topsoil) 

Brownish grey, I % roots. 


0.30-1.30 m Clay 


Clay, Brownish grey, High plasticity. 


Sampling at 0.80-1.\0 m. 

1.30-2.00 m Silty clay 


Silty clay, Brownish grey. 


= A\"~"",gc length ofcore 50 ·20 err IZ1 Corcloss 
3= Avcragclellgthofeore20-5en: 

Average length ofeore less lhan 5en 
Average length ofcore is fragmenta 

Inspector: 

http:1.30-2.00
http:0.30-1.30
http:0.00-0.30


Project 

Location 

Hole no LB5-6 

TOIaIDepth__~2~.0~0~~m~~~~~ 
Co-ordinate 653048 E 15660 12 N 

I~ GEO MIN CO., LTD. ,gGEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Slarted 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

81212010 

8/2/2010 
Geomin 
8/2/2010 

3 = Muderatel y W",,\hcroo Rod 

4 = Hi~hJy W""tllerl-d R.ud 
5; Co mpletdy W""tlleroo Rod 

SAMPL~ 

No. 

1 = Medium H:HO Rod:. 
4 ; Hard Rock 

5 = Vel)' HarJ Rock 

Elevation m MSL -------
Angle From Horizonla ___90_o 

_________ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

SYMBOL 

~GWL m 

DESCRlPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Dark brown, 1% roots. 

0.20-1.20 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.40-0.70 m. 

1.20-2.00 m Silty clay 

Silty clay, Yellowish brown. 

= Average I.:orc more 

~ 0::: Avt:ragt! Idlgth of<"'Or(:: 50-20 cn: 
3 ;: Average length OfCOft.l 20-5 en, 

~ = A\'cragc len gth ofcort: less than 5..:n 

5 = Average Idlgth OfCUTt: is tTagmcilta 
DeadlY I so il lil~ in ca\<;t 

Geologist : Inspector : 



'll1'W1'W 33 'HtUJ 
<l 



~ GEOMINCO., LTD. 
;~;) GEOLOGIC LOG OF DRILL HOLE 

Project .n 1A'I1 :.n'i'l'ltfuii tnl'lWlUft:taufI Drill Method Auger Drillin! 

U,"1th"ft~ fI,"11l111~ ~.Iii~~ 'I,'ii1~rYiH DriU Started 91212010 
PMI-I Drill Finished 9/2/2 010 

4.00 m Logged By Geomin 
655435 E 1609638 N Logged Date 91212010 

CORE R.Q.D DEGREE Df.GRF.E 

RE("OVERY ROCK QIIALITY OF 

DESIGNATION 

Fr.lctl.lI'"C 

SAMPLF 

PMI-I 

(1.60-2.00 
m.1 

4 ~ Hard Rock 

5 ; Very Hard Rock 

Elevatiol1 m MSL 

Angle From Horizonta_~90.:...<>_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Loamy Clay (fopsoil) 

clay, Brownish red. 

1.80-2.50 m Clay 

Clay. brownish grey to yellowish brown. 

2f\J~\Jtl\J 

"L:-m-'J.:'u m Silty Clay 

= A,'cragc length ofl:orc 50-20 en 

= Average length Clfcorc 20-5 crr 

= Average length ofcore less than 5 en 

= Average len gth OfCUft' is fragmcmJ 

Geologist : ______ Inspector: 



Project 

Location 
Hole no 

I Depth 

/G'1 GEO MIN CO., LTD.
'\p;GEOLOGIC LOG OF DRILL HOLE 
~J 

"" 111'11 =ft1'i"l'l,fU;tIl'lfU'71U 1I;IUU" Drill Method Auger Drillin~ 

U.'1t1ll1RU ".'\1t11Mli1Ill.ljj'il~ 'U;'~l'I1l~ Drill Started 9/2/2010 
PMI-2 Drill Finished 9/2/2010 

4.20 m Logged By Geomin 
655267 E 1609599 N Logged Date 9/2/2010 

Cl. -('by 1:llhue 50-75 o/ u ::;: Fair Ru..:k 3 ::;: Mn<.icTJ lcly Wcalhcroo Rod 

I. I.mlOlUle . 75-90 % =Good rock 4 =High1r W"",h c rod Roel 
00% = V. r,. Good Rock 5 = Contpleld y Weatll croo Rilcl 

SAMPI.E 

No 

(1.60-1.80 

) = Medium H;ud Rod< 
4 = Hard Rock 
5 = Very Hard Rod< 

Elevation m MSL ------
Angle From Horizonta 90° degree 
Bearing of Angle Hol'e-------- degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRlPTION 

m Loamy Clay (fopsoil) 

m Loamy Clay 

m Silty Clay 

ty Clay, Yellowish brown. 

5 = Average It.'flgth orcorc is tragmenta 
D cavity I soil filoo in ca'llit" 

Geologist: Inspector: 



~ GEO MIN CO., LTD. 
~~;GEOLOGIC LOG OF DRILL HOLE 

Project 

~ S 
Q 

.n U1'11.ti1'71'1,ruiiriuq'lUftd9Url Drill Method Auger Drillin~ 

u.'i1ihMft'll '1....1U1M1iiI1l .Iil'lli '1 . ~1~ml~ Drill Started 9/212010 
PMI-3 Drill Finished 9/2/2010 

3.50 m Logged By Geomm 
655018 E 1609634 N Logged Date 9/212010 

CORE R.Q.D DEGREE DffiRF.F. AVF.RAGE 

~::! " RECOVF.RY ROCK QUALITY or OF LENGm 

~8 3 or CORE 

rl., Clay rlilinr 50-75 °0 = Fair Roc k 
L-·l.imonile 75-90 ~ ~ = Good rock 

9!J·IIIO% = vcry Good Rock = Co mplctely Wc;nhcrcd R,'d 
Fl3cturc 

SNvlPl.E ~g~ 
No g~::! 

~~8 

(1.60· IJIO 

1 = Mcx.liwll Harli RDCk 
-l = Htlrd Rock 

5 = V'-Ty Hard Rnd 

Elevation m MSL ------- 
Angle From Horizonta __9_oo_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

m Loamy Clay (fopsoil) 

clay, Geryish brown. 

1.50-2,50 m Clay 

Clay, yellowish brown. 

'liu~utlu 

ay 

Silty Clay. Yellowish browll. 

~ = 

J = 

.:: 
= 

A\·craJ?c length of ..:orc .5O-~O crr ~ Corclo~s 
Average length of core 20 -5 crr 

Average length o fcor e Ie:,.:;s than) en 
 D cavity I ~il iii 00 in cavit 

A vcral?c h..'Tlp-th ofcnrc i ~ fra t!mcnta 

Geologist : Inspector : 



Project 

Location 
Hole no 
Total Depth 
Co-{)rdinate 

~ GEO MIN CO., LTD. \t,:;7iJGEOLOGIC LOG OF DRILL HOLE 

.n Ul'!1 =ti19'l'!ti'UiiIl'li'II'i1Utbliillfl Drill Method Auger Drillin€ 

U.'i1t11I1A'il 'L.'i1t1111ft'il 'il .lii~H uh~mH Drill Started 9/2/2010 
PMI-4 Drill Finished 9/2/2010 
2.50 m Logged By Geomin 

655043 E 1609843 N Logged Date 9/2/2010 

CL ' Lay Filling 50· 75 '1'; = Fair Rock 

L - Lim,Hutc 75·90 % =Good rock 

100% =Very Good Rock =Compk,dy Weathered Rod 

SAMPLE 

No. 

(0.80 

) = Medium Hard Rock 

4 = Hard Roek 

5 = Very Hard Rock 

Elevation m MSL ------
Angle From Horizonta __90_o 

_____ degree 
Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRlPTION 

m Loamy Clay (Topsoil) 

Ity clay, yellowish brown. 

3 = Average length ofcurc ]:0-5 COl 

4 = Av~rage Icngtll ofcore less than 5 cn 
5 :: AVl!rage leng~l of cor~ is fragmc.:nta 

D cavity I soil filed in cavi t, 

Geologist: Inspector: 



I..~l ;:),.\\ GEO MIN CO., LTD. 
\~;GEOLOGIC LOG OF DRILL HOLE 

Project ", \JI'" .ti'1'i'1"1,ruiimrU'i'1Uft.liilJr1 Drill Method Auger Drillin~ Elevatioll mMSL ------
Location 1J .-t'nJuft'il " .'i,1.I1MWu 'iI . til'il~ 'uh~mN Drill Started 9/2 /2010 Angle From Horizonta __90_o 

_____ degree 

Geologist : 

PMI-5 
2.50 m 

655159 E 1609932 N 

CORE 

~::l 0 R~.C()VERY 

~8 ~ 
U 

Drill Finished 9/2/2010 
Logged By Geomm 
Logged Date 91212010 

R.Q.D DEGREE Il F.GREE AVER AGE 

ROCK QUAI.I TY OF 01 LF.~'Gnl 

OF CORE 

= M\)dcra ld y \Vcathcnxt R('l:1 

= Highly Wca thcroo R,'d 

= ComplCldy W"' lheroo R"d 

SAMPLE 

No 

.1 = Moo ium Hard Rock 

~ = Hard Rock 

5 = Very Hard Rock 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

th ofGWL m 

SYMBOL DESCRIPTION 

m Loamy Clay (Topsoil) 

clay, Yellowish brown. 

1.50-2.50 m Silty Clay 

= Avera ge length a f eore is fra gmenta 
D ca \:ily.' :-{'Ii i fil ed in cavil 

Inspector : 



-------

~ GEO MIN CO., LTD. 
\~; GEOLOGIC LOG OF DRILL HOLE 

Project .n Ill'!' =tfI'i'l'l,ru;i1nTU'i1U 1I:I=5U" Drill Method Auger Drillinf Elevation m MSL 

Location u.'nlhMft'il fI.q",il,HMI tI.lij'il~ 'HiHmN Drill Started 9/2/2010 Angle From Horizonta_---:...9.:,.oo_____ degree 

Inspector: 

PMI-6 
2.50 m 

655351 E 16099 5 N 

Geologist: 

Drill Finished 9/2/2010 
Logged By Geomin 
Logged Date 9/2/2010 

SAMPLE 

No 

3 _. Medium Hard Rod< = Averagt! length urcort! :!O-5 em 
4 = Hard Rock = Av~rage length ofcorc less than 5 cn D cavity I soil liled in c"it 
5 = Very Hard Rod< ::; Average length 0 rcore is fTagmc:nta 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Loamy Clay (Topsoil) 

1.50-2.50 m Silty Clay 

Silty clay, Yellowish brown. 



~> GEOMINCO., LTD.,g1 GEOLOGIC LOG OF DRILL HOLE 

,., UI" eft1'i"l'lIruiiLnfU'i"lllfldiillft Drill Method Auger Drillin! Elevation m MSL 

U.'i,1hMWa fl.'i,U1Mft'lJ 'illil'il~ '.'ih~mN Drill Started 9/2(2010 Angle From Horizonta __90_o_____degree 
PMI-7 Drill Finished 9/2(2010 Bearing of Angle Hole degree from north 

3.00 m Logged By Geomin Depth ofO.B m 
655816 E 1607778 N Logged Date 9/2/2010 Depth of Casing m 

~GWL m 
CORE R.QD OEGREr DEGREE AVERAGE 

REC OVF.RY ROCK QUALITY OF OF LENGTH SAMPLE ~~~l)::l (,7 

g~::! DESCRIPTIONNo}~8 ~ ~~8 

00-0.30 m Loamy Clay (Topsoil) 

Loamy clay, Yellowish brown. 

= Average IcngU, ofeore 50·20 err ~ Corcloss 
3 = M<Xli.nn H"d Rock = Average length ofeore 20·5 err 
4 = Hard Rock = Avcrnge IcngU, oIeore less lhan 5 en D cavtly/ ooil moo in cavit 

5 = Very Hard Rock ;;;;; Average 1cof!1h ofCt)fc is fragmcnLl 

Geologist: Inspector: 

http:M<Xli.nn


Project ,.,Ut'"""'''I'I'Iiuiil1li'lI'i'\uR:I~u" Drill Method 

Location U.'i1\Ylllli'il " .'i1illllftll tuii1l~ '1 .1iHmN Drill Started 
PMI-8 Drill Finished 

5.00 m Logged By 
655586 E 1607693 N Logged Date 

COR£ RQ.D. DEGREE 

~~ (;) RECOVERY ROCK QIIALITY OF 

~~8 

Auger Drillinf 

9/2/2010 
912/2010 
Geomin 
912/2010 

DEGREE AVERAG 

OF LENGTH SAMPLE ~O" 
t~~ 

No. ~o::! 
t;~8 

(3.30·350 

3; Medium Hard Rod< 
4: Hard Rock 
5 = Very Hard Rock 

Elevation m MSL------
Angle From Horizonta 900 degree 
Bearing of Angle Ho\e--------degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Loamy Clay (Topsoil) 

2.50-3.50 m Clay 

Clay, yellowish brown. 

~u~utlu 

mClay 

, Greyish browll 

4 = Average h:~nglh ofcort: less than 5 en 
S "'" Average Idlgth urcorc is fragm~ta 

D ca",ity I so il lil tXI in C3 ,"il 

Geologist: Inspector: 



-------

~ GEOMINCO., LTD. 
~~!" GEOLOGIC LOG OF DRILL HOLE 

M'nCo.' 

Project .n1ll",:ft1'l'loufWiIl'lfU'7lUII:;IiiuPl Drill Method Auger Drill in! Elevation m MSL 

Angle From Horizonta __90_o 
_____degree 

Bearing of Angle Hole degree from north 
Depth of O.B m 
Depth of Casing m 

m 

Greyish brown. 

mClay 

Clay, Grey. 

2fuClutlu 

~ Coreloss 

D cavity 19:1 il filed in ca,;t 

Inspector : 

~ E 
L<I 
Q 

Geologist: 

U.1,IhMft1J A.1,U1Mft1J 'il.liilI~ "I'ii'~I'I'iN Drill Started 
PMI-9 Drill Finished 

5.00 m Logged By 
655224 E 1607654 N Logged Date 

CORE R.Q.D DEGREE 

t)::l 0 RECOVERY ROCK QlIAUTY OF 

91212010 
91212010 
GeomlO 

~o ~ No..,u u 

9/2/2010 

SAMPLE 

(3.)0-

3 = Medium Hard Rock 
4 = Hard Rock 
5 = Very Hard Rock 

ofGWL 

DESCRIPTION 

m Loamy Clay (Topsoil) 

I = Average 

2 = Averagc lengthofcorc5(l-20err 
.1 = Average length ofcore 20-5 err 
4 = Average lenglh orcore less than 5en 
5 = Average length ofeorc is fragmcnla 



~ GEO MIN CO., LTD.U GEOLOGIC LOG OF DRILL HOLE 

Project 

Location 

Hole no 
Total Depth 
Co-ordinate 

~ e 
Q 

", UI'i' ","'9'I'i,ruii\1ll~\I'91tJtI"l~tJfl Drill Method 

tJ.'hLi1l4R'il fl.'i,Li1llft'il 'il . lii'il~ 'uh~mN Drill Started 
PM2-l Drill Finished 

3.80 m Logged By 
655403 E 160944{) N Logged Date 

CL-<: lay f;U;~ 50-75 % - Fair Rock 
r. ..... imonilc SlaininJt 75·90 °/0 = Good rock 

90- IOU% 2 Very Good Rock 
hacturc 

Auger Drillinf 

9/212010 
9/212010 
Geomin 
91212010 

SAMPLe 

No . 

(0.80-1.00 

3 = Med ium Hard Rod< 
4 = Hard Rock 
5 ~ Very Hard Rod< 

Elevation m MSL ------
Angle From Horizonta __90_V 

_____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay 

m Silty Clay 

Silty clay, Greyish brown, High plasticity. 

.2 = A\'crage Idlgth o f w re 50':W~m 

3 :::; Average length U t'COf C 20-5 t: m 
4 = Average k"gtl\ I..'d\:uTe l...:ss than :; en 
:) = Average length 0 I'l:.ort: IS tTagm C-ll {J 

lZI Core loss 

D t:avity Sl.lil Iil cd in Gl\ 'I1 : 

Geologist : Inspector : 



-------

b~\ GEO MIN CO., LTD. 
"Q7GEOLOGIC LOG OF DRILL HOLE 

J"ttn Co,, 

Project .n III" ""''i'l'l,fu;hni'~Ufl"I~1I1l Dri" Method Auger Dri"in~ Elevati01l m MSL 

lI.oi,Il,""g A.'i,Il1MMl g.lii'il~ 'Uh~YIIl~ Drill Started 
PM2-2 Drill Finished 

4.00 m Logged By 
655203 E 1609449 N Logged Date 

CORE R.Q.D DEGREE 

RECOVERY ROCK QUAI.ITY OF 

9/2/2010 
9/2/2010 
Geomm 
9/2/2010 

3 = Moo iwn Ham Rock 
4 = Hard Rock 

5 = Very Hard Rock 

Angle From Horizonta_....;,..90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay 

clay, Yellowish brown, Silty clay to very fine sand, 

= Average length orcore SO·20 CIT 

= Average length ofcore 20-5 err 

~ AVer.lgelengthofcurelcsslhan Sen 
-.;::: Avernge length ofcore is fragment., 

D cavity / ~il filed In ca\;t 

Geologist: Inspector: 



Project '" U1~' "Wl'l'l'lt!u;tll'li'lWlllftdillfl 

Location IJ.;,tl,IIfi'il fl.;,tllllMl 'il.lil'il~ '1 .·ii1HI'il~ 

Hole no PM2-3 
Total Depth 3.60 m 
Co-ordinate 655003 E 1609456 N 

~ GEO MIN CO., LTD. 
\0;' GEOLOGIC LOG OF DRILL HOLE 
~I 

Drill Method Auger Drillinf 

Drill Started 9/2/2010 
Drill Finished 9/2/2010 
Logged By Geomin 
Logged Date 9/2/2010 

~ Completely Weatherc<l Rod 

SAMPLE 

No 

(0.80-1.00 

) ~ Medium Hard R"J< 
4 ~ liard Rock 

5 ~ Very Hard Rock 

Elevation m MSL------
Angle From Horizonta __9,;.,0"_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

m Silty Clay 

Ity clay. Dark grey and reddish brown, Moderately plasticity. 

Silty clay, Reddish brown, Silty clay to very fine sand. 

= A\·crai:c length 0 rI.:orc is fragmCJ1t, 
D cavity ! :)Oil filed in cavil" 

Geologist: Inspec tor: 



Project .n UI~1 :tt1i'1'l1fuii rill'i'lU ":Iiiufl 

U.-nll1MftiI fI!i11l1llWu 'iI . ljj'il~ ~:ih~mN 

PM2-4 
4.00 

655455 

1=lrregular Fracture 
K- Rcrugh ~urface Ftacturc 

m 
E 1608440 N 

.~> GEO MIN CO., LTD. 
,,~/ GEOLOGIC LOG OF DRILL HOLE 

Drill Method Auger Drillin~ 

Drill Started 9/2(2010 
Drill Finished 9fl12010 
Logged By Geomin 
Logged Date 9/2/2010 

J = Medium Hard Ruck 
4 = HRTd Rock 
5 = Vcr), Hard Rock 

Elevation m MSL 

Angle From Horizonta __90,;..o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

clay, Dark grey, Mediwn - High plasticity. 

= Average h.-ngth ofcore I ~s lhan S cn 

= Average I CflgtlJ ofcorc is frag:rncnta 

Geologist: Inspector: 



Project 

Location 
Hole no 
Total Depth 
Co-ordinate 

.nuI~1=m'l'l~,ruiiui\K'1l1l'1=liillfl 

1I.'i1l.11Mfl'il fl.'i1tl1MR-u 'il.lii'il~ 'l:ih~mH 

PM2-5 
4.00 m 

655255 E 1608440 N 

CI.-{'by Filii!\! so" 75 0
' 0 = Fair Ro~k 

L <'Li.momtt. Staining 75-90 ~·II ':..:: Good fOl.:k 

;a~ GEO MIN CO., LTD. 
~~i' GEOLOGIC LOG OF DRILL HOLE 
~I 

Drill Method Auger Drillinf 

Drill Started 9/2/2010 
Drill Finished 9/2/2010 
Logged By Geomin 
Logged Date 9/2/2010 

SAMPLE 

No. 

(1.60-1.80 

J = Medium H.rtI Rod< 
4 = H.rd Rock 

Elevation m MSL ------
Angle From Horizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
DeptllofO.B m 
Deptll of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay 

ilty clay to very fine sand, Reddish brown. 

core mort: 

~ = Average h::ngth orcure 50-10 em 

3 = Average length 0 rcore 20-5 em 
lZ1 Corelos.s 

P=PI4nar 
1=lrregular Fractun: ?O-IOO% = V cry GO\)d Rock ::: Comr1eldy- Wl!31ilcfOO Rod 5 = Vcry Hard Rod< 

4 = Average length 0 fcure !t,.,"S$ than 5 en 
5 :::: Average length u f core is frap.menta 

D cav;ty. soil Iiled in cavir: 

R"-Rough SurfaceFQI\..-1urc 

Geologist: Inspector: 



~! M \ GEO MIN CO., LTD. 
\~~~J'?GEOLOGIC LOG OF DRILL HOLE 

'\ Min Co. ~ 

-n Ul'l' "Wl'l'l'l,ruiill1fU'i1l1l1=liilJfI Drill Method Auger Drillinf 

U.+l1hMAtI fI .... ".hMMl t1.liitl~ '1 . ti1~I"iH Drill Started 9/2/2010 
PM2-6 Drill Finished 9/2/2010 

2.20 m Logged By Geomm 
655055 E 1608441 N Logged Date 9/212010 

CORE R.Q .O DEGREE DEG REE 

RECOVERY ROCK QUALIT Y 0 1 ~::! 0 

~~8 DESIGNATION
U 

Elevation m MSL 

Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRlPTlON 

1.60 m Silty Clay 

Yellow and reddish brown, 

Silty clay to very fine sand, Reddish brown. 

, = A\'cra gc !cJl gthll f cnrc20-5 cIT 

4 = Hard Rock = A,"e:ragc It..'neth (1 r eo Te tess th.1n 5 en D c.aVil y ·' :i1illil cd in Gl\lt 
~ Co mr1ctd y Weathered Rod 5 = Very Hard ROck = A\T.rafc lenpth orcorc is fragmcoLl 

Geologist : Inspector: 



-------

iarh GEO MIN CO., LTD. "~ \UlGEOLOGIC LOG OF DRILL HOLE 
~ 

Project ", Ul'l' :1i1i'l-nrUALni'U'MURoliilJll Drill Method 

Location U,·i1L1'llfi'ilIl ....'Ll1I1M1 'iI.lij'il~ 'I ,'ii1~rIfl~ Drill Started 
Hole no PM3-1 Drill Finished 
Total Depth 5.00 m Logged By 
Co-ordinate 655206 E 1609240 N Logged Date 

COItE IlQ.a , DEGREE 

0 RECOVEI\Y I(OCK QUALITY ortJ~~ e 
1'-1 ~80 ~ 

Auger Dri"in~ 

9/2/2010 
9/2/2010 
Geomin 
91212010 

Elevation mMSL 

Angle From Horizonta 90° degree 
Bearing of Angle Hole--------degree from north 
Depth orO.B 
Depth of Casing 

~GWL 

m 
m 
m 

DESCRJ PTION 

ilty clay, Greyish brown, High plasticity. 

mClay 

3 = Medium Hartl Rod< 3 = Avcraceh.'flgthofoor~ ::!O-5cm 
4 = Hard Rock = Average 1t.'f1gU1 ofcore less than 5 en D cavit), I soil liloo in o.tdl 
5 = Very Hard Rock = Average IcngLlfofcorc is ITagmema 

Geologist: _,,_.__ .. _ ..__ ....... __ . _ Inspector: 




~-:::;;,~ GEO MIN CO., LTD. 
+U;;>GEOLOGIC LOG OF DRILL HOLE 

Min Co.·' 

.nUl't1=ft1'i'1't,r!WiriIl'i1UA=I~Il" Drill Method 

U.'~1Ihll"'il A.'i1lhllli-.! 'il.lil'il~ ~ . 'ii1Ht'iH Drill Started 
PM3-2 Drill Finished 

3.00 m Logged By 
654981 E 1609224 N Logged Date 

CORE R.Q.D OEGRH. 

~::.l ~ 
Rr,C OVERY ROCK QL: ,\UTY OF 

tl° « O[SIG 'iATION"'u U 

CL-Clay FiI1i~ 5(l-75 o·a = Fair R\x:k 

L~imonilc 75-90 0.0 ::: Good rock 

FQCRlrc 

Auger Dri\lin~ 

9/2/2010 
9/2/2010 
Geomin 
9/2/2010 

OEGREE 

I ~ M<X1ium HJrd Rock 
4 = Hard Rock 
,= Very Hard Rod< 

Elevation mMSL ------
Angle From Horizonta_--.:...90.:..o_____degree 

Bearing of Angle Hole degree from north 
Depth orO.B m 
Depth of Casing m 

ofGWL m 

DESCRlPTION 

Ity clay, Greyish brown, Mottle brown and grey, 

Silty clay, Greyish brown and dark Mottle brown, 

1.50-1 .60 m Clay 

Clay, Dark Ggey, High plasticicy ~Udul-1ilCl 

1.60-3.00 m Silty Clay 

Silty clay. Yellowish brown, High plastic it: 

.'! = AvcragclcngthorcorcSO-.!Ocrr 

.1::: Avc..-ragc length o f corc 10-5 crr 

= Average lellgth ofcorc less than 5 en 
= Average len~th ofcorc is fra?ffi cl1l.l 

1ZJ Con..: loss 

D ca vily .' !iJil filo:l in cavit 

Geologist : Inspector: 



-------

I~ GEO MIN CO., LTD. 
;U~ GEOLOGIC LOG OF DRILL HOLE 

'\ M'nCo, "! 

Project ~Ul'l'=thi'l'ltfuiivill'i11Jfldti1Jrl Drill Method 

Location U.-t-lIhMR'il A .",1l111ti'il 'il .lil'il~ '1 .{jHI'l'iN Drill Started 
PM3-3 Drill Finished 

5.00 m Logged By 
654799 E 1609243 N Logged Date 

Auger DriHinf 

91212010 

9/212010 
Geomin 
9/2/20 10 

CORE R.Q .D. DEGREE DEGREE 

RECOVeRY ROCK QlIAUTY OF Of~::l 0 

~8 ~ DES'G NA'nONu 

Elevation m MSL 


Angle From Horizonta_....;..90.:.o_____degree 


Bearing of Angle 
Depth ofO.B 
Depth of Casing 

~GWL 

Hole degree from north 
m 
m 
m 

DESCRIPTION 

ilty clay, Greyish brown, Mottle brown and grey, 

ilty clay, Yellowish brown and dark grey. 


ottle white brown and grey, High plasticity, High plasticity. 


m Silty Clay 


ilty clay, Brownish grey, Mottle brown and grey, 


·'....0\1·- ..'-'1\1 m Sandy Clay 

Sandy clay, Grey. Mottle brown., Moderately plasticity. 

IZl Corelass 
CI. Cby Fifh", 5(1 ·75 % ., Fair Rock J = Moderatel y W""thert:d Rod J = Medium Hald Rock 3 = Average length ofcor~ 20-5 cnJ 
l limonilc Slaininc 75 -90 % ...; Good rock -I ;:: Highly Wcalhcm:d Rtld 4 c Hard Rock 4 = Average length 0 f core less than 5 en D cavity I soil med in cavil' 

9U- 1UU% =Very Good Rock 5 =Completely Weathered Rod 5 = V<ry Hard Rod< 5 = Average lerlgth ofcorc is fragmerlla 

Geologist: Inspector : 

http:Horizonta_....;..90


+;;/~ +) GEO MIN CO., LTD. 
~~1 GEOLOGIC LOG OF DRILL HOLE 

Project -rlUl"dfl'l'l,tfuiiuiU'i'1UlkliiUrl Drill Method Auger Drillin~ Elevation mMSL------
U'~'l\hMft~ fl .'-'lhMMI ~.Iil~~ '.·ih~l'riN Drill Started 9/212010 Angle From Horizonta __90_o_____degree 

PM3-4 Drill Finished 9/2/2010 Bearing of Angle Hole degree from north 
2.00 m Logged By Geomtn Depth ofO.B m 

655100 E 1608647 N Logged Date 9/2120 \0 Depth of Casing m 
~GWL m 

CORE R.Q.D. OF.GREr. DEGREE AVER IIG E 

~ S 
Q 

~::! 
~8 

0 

~ « 
U 

Rr.COVERY RO CK QL\I.lTY or OF Lr.NGTH SIIMPLE 

No 

~O" 
t;~ 
~~~ !;; u 

DESCRIPTION 

ilty clay, Dark brown colour, Mottle brown and grey, 

not drill (Loose sample) 

2 = Average lenglh ofeore 50·20 c rr ~ Corcloss 
3 = Medium H~rd Rock J = Average length creore 20·5 err 
4 = Hard Rock = Average length ofcore less than S..:n D ":."l\o;ly , ~)il til 00. in cal,.;t 

= Complctdy Wc.Hhcr<..'d Rod 5 = Very Hard Rock = Avcragc length of core is fiar.mcntJ 

Geologist: Inspector : 



-------

;a~ GEO MIN CO., LTD. 
'\QiGEOLOGIC LOG OF DRlLL HOLE 

Project ."ul~'"Ii1'l'1'nftWi111fu'11Ufl=liiu,. Drill Method Auger Drillinf Elevation m MSL 

Location u.'i,il'MR'il fl.'i,il'llffil f1.lii'il~ ~ .1h~mN Drill Started 912/2010 Angle From Horizonta __9_0o_____ degree 
Hole no PM3-5 Drill Finished 9/212010 Bearing of Angle Hole degree from north 
Total Depth 3.20 m Logged By Geomin Depth ofO.B m 
Co-ordinate 654901 E 1608641 N Logged Date 9/2/2010 Depth of Casing m 

ofGWL m 
CURE R.(j.D. DEGREE 

RECOVERY ROC K QUALITY OF\)~ 0 

DESCRlPTION~ DESIGNATIO N ~8 U 

m Silty Clay 

2.80-3.20 m Clayey Sand 

yey sand. Dark greyish brown, Mottle grey, 

Very fine - fine sand grained size, Very low plasticity. 

3 = MaJium Hard Rode J = Average Itngth 0 rcore 20-5 CIlI 

4 = Hard Rock - Average length 0 f core l<:is than 5 en D cavi ty ,' soil h ied in l:J\'11 
5 = Y<:ry Hard Rude = Average ICflgth o fcore is fragmenla 

Geologist : Inspector: 

http:2.80-3.20


Project 

r=:\ 
J.~~ GEO MIN CO., LTD. 
~~:::.zi GEOLOGIC LOG OF DRILL HOLE 

'I: MlnCo. ·J 

." \JI~' ","'i'l~,ruii Il'IfU'>1U ".liiull Drill Method Auger Drillin~ 

U.'i,IhMftilll .'i,U1MMl 'il . lii'il~ UhHYiN Drill Started 9/2/2010 
PM3-6 

2.00 m 
654696 E 1608649 N 

CORE 

~:;l Cl RECOVERY

3~s 

Drill Finished 9/2/2010 
Logged By Geomin 
Logged Date 9/2/2010 

R.Q.O OEGREE oroGREE AVERAGE 

ROCK QU!\I.ITY or or LEN(jn~ 

= Modcralcly W~thcroo Roc! 

= Highl y Wcalhcrcd Rod 
= CompICld)' Wcalhcrcd Rncl 

SAMPLE ~O" 
t;;~ 

No ii1~::!
I;i 8 

J = Mooium Hard Rock 
4 =Hard Rock 
5 = V cry Hard Rock 

Elevation m MSL ------
Angle From Horizonta __9_0o _____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

70 m Sandy Clay 

ilty clay, Dark greyish brown, High plasticity. 

00 m Clayey Sand 

sand, Brownish grey. Mottle brown and grey. 

Very fine - fine sand grained size. Low - very low plasticity. 

core more 

= Average lengih ofcorc 5(j·20 err 
= Averngc length ofcore 20·5 err 
= Average length ofrorcles.< lhan Sen 
= Average lenglh ofcorc is fragmcnla 

IZI Co(c loss 

D c.1Vlty / !Uil filoo in cavil 

Geologist : Inspector : 



Project ." 111'11 =ft1'1'l..,j'uitIl'lfI/'i1UR=I~U" Drill Method 

Location u.'i1lllllft'il ... 'i11.1114ft-a 'il.ljj~N 'I .~i1~mN Drill Started 
Hole no PM4-1 Drill Finished 
Total Depth 2.20 m Logged By 
Co-ordinate 655185 E 1609050 N Logged Date 

COR.E R.Q.D DE(jREE 

EB 
IS::! C) RECOVERY ROCK QUALITY OF 

~'" ~8Q 

Geologist : 

Auger Drillin~ 

9/2/2010 
9/2/2010 
Geomin 
9/2/2010 

DEGREE AVERAG 

OF LENGnt 

OF CORE 

SAMPLE ~O'" 
t;~ 

No ::>o!:! 
~~8 

(O.IW· 1.00 

3 = Mt'dium Hald Rod< 
4 = HlIrd Rock 

5 = Very Hard Rod< 

Elevation In MSL ------
Angle From Horizonta_......:....90.:..o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B In 

Depth of Casing m 
ofGWL m 

DESCRJPTION 

5 m Loamy Clay (Topsoil) 

Loamy clay , Dark brownish grey, 1 % roots. 

ilty clay, Greyish brown, High plasticity. 

1.80-2.20 m Sandy Clay 

clay, Yellowish brown. 

wrCniorc 

::; Avt!rag~ Itmgth ofcore 50':1:0 em 
::; Avcfi.lgc It:ngdl orcurc 20·5 em 

. ::; Average Icngdl ofcorc I~s than 5 en 

::; Avc.rage length of core is fragmcnta 

Inspector: 

lZI Coreloss 

D"':<l.\"ily soilli.llXiincavlI 



~ GEOMINCO., LTD. 
'\t~?';)GEOLOGIC LOG OF DRILL HOLE 

Project .n IA'" :ft'l'i'l.,lhWivti'\I'i1U"diUtI Elevation m MSL Drill Method Auger Drillinf 

cavity I ,.,il fillXl in cavil 

Inspector : Geologist: 

u.'~·lIhMtitl fl.'i'lhMMI 'il.lil'il~ ".ti1~rI'iI~ Drill Started 9/2/2010 
PM4-2 Drill Finished 91212010 
2.90 m Logged By Geomtn 

655000 E 1609089 N Logged Date 9/2/2010 

CORE R.Q.D . DEGRI;E DEGREE 

RECOVERY ROCK QI!AUTY OF 

3 = MlXlium H.rd Rock 3 = Average length ofeorc 20-5 err 
4 = liard Rock = Avcrage length ofcore less lhan Sen 
5 = V,,-,y Hard Rock = Avcragclength ofcore is fragment! 

Angle From Horizonta 900 degree 
Bearing of Angle Hole--------degree from north 
Depth ofO.B m 
Depth of easing m 

~GWL m 

DESCRIPTION 

0.20 m Loamy Clay (fopsoil) 

clay, Greyish brown, High plasticity. 

core more 
} = Averago length ofeorc 50-20 err IZl Corcloss 

D 



/ h~ . GEO MIN CO., LTD. 
~'iO./ GEOLOGIC LOG OF DRILL HOLE 

Project 

Location 
Hole no 
T, Depth 
Co-{)rdinate 

!~ 
, ~ E8 

L<l 
0 

~ 
~ 
~ 
l-
I
~ 
~ 
~ 

~ [ O,5 
l-
I--,.... 
l
I
l
I

~ 1.0 
l-
I-
l-
I
~ 
~ 
~ 

~ 1.5 
l-
I
~ 
l-
I-
l-
I
I

:'2,0 
-. -l-
I-
l-
I-
l-
I

~12,5 
~ 
I
~ 
~ 
I
~ 
l-
I

~[3,O------
'
I

~.3, 5 
l-
I-
l-
I-
l-
I-
l-
I

~14,O
l-
I-
l-
I
I---
;:.: 4,5 
l-
I-
l-
I-
l-
I-

M.lnCo , · 

." 111'11 oWl'i'l'ltfuiianf\l'i1UlloIiiUIl Drill Method 

U.oi11.hMA'ilIl.oi11hMMI·il.lii'il~ 'HiHI1'il~ Drill Started 
PM4-3 Drill Finished 

1.00 m Logged By 
654770 E 1609010 N Logged Date 

CORE ItQ.U. DEGREE 

~~ 0 RECOVERY ROC K QUAUTY OF 

~8 ~ L>ESIGNATIONu 
Xlg% . IV , xlg% . IV I, 

Auger Drillinf Elevation m MSL -------
9/212010 
9/2/2010 

Angle From Horizonta, ___9_0_u 
_________ degree 

Bearing of Angle Hole degree from north 
Geomm Depth ofO.B m 
9/2/2010 Depth of Casing m 

IDeptJ ofGWL m 
UE(iR.EE AVERAG E 

UF LE NG TH SAMPLE 

CORE 
No DESCRIPTIONSYMBOL 

I' 

PM4-3 20 m Loamy Clay (fopsoil) 

(0,10·0.30 Loamy clay, Dark grey, I % roots, 

1;:;:)))1\ 0.20-0.30 m Silty Clay 

:::;:::::::::;::1 \ Silty clay, Dark Grey, Moderately plastieity'lfut'lutlu 
I:;:;:;:::;:;:::; . 
:;:;:;:;:;:;:;:; 2.10-2.90 m Sandy Clay 

HnH%sandyclay, Yellowish brown. 

I

t:'C5 .0~--~--{ili~~iltllilitItIlitIIIIIiI{t{t~~~~------~----4--------+----------------------------------------------~
R MARl 

I~~~ 
If~ 
IP;Planar 

11=lrregular Fracture 
" 0 , <, 1'''''"It< 

)eg rec 0 'eatherirlj( 
.<: 15% -;c 'cry 'uOiRilCk' Ii = Fr.,.h Ruck 

SL=Slickensid, 25· 50 % = Poor Ruck 2 = Slightl y Wcathcrro Roel 
CL-(; lay Filh~ 50· 75 % " Fair Rock 3 = Mudcrattd y Weathered Rod 

L-Limonile S.. ining 75·90'10 " Good rod< 14 = Highly W""thcroo Rod 

90· 100%= Very Good Rock 15 = Complctd y W""t1ldOO Rod 

I = Very Soft Ro ck 
1 = Soh Rud; 
3 = M",hu", IbnJ Rnd; 
4 = Hard Ruck 

5 = Vcry Hard R" d ; 

A verage length )f core 
II = Average 1"" 1 '~ 1 0 rce re mure th;Ul 50 en 
~ = Average h:nl',th o (' co n.: 5U-10 em 
3 .;::; AVt::rCJ~c length o f co re ~O-5 em 

~ ::;: Average I cn~th of..:o rc less than :5 en 

5 .;::; An! ragt:: 1l:JI~dl o f core is fTagmt!llla 

lZ1 Cu(c luss 

D ":<lvity ;" soil liJoo in ca\·it, 

Geologist : Inspector : 



-------
Bearing of Angle 
Depth ofO.B 
Depth of Casing 

~ GEO MIN CO., LTD. 
+~O.; GEOLOGIC LOG OF DRILL HOLE 
~ Min Co. 'l 

-n 14'11 "ft1'1'l'l,fuiiutYU'nUft"I:;iUIl Drill Method Auger Drillin~ Elevation 	 m MSL 

u.'i1lhMti'il fl.~1!11MMI 'iI . lii'il~ uh~ml~ Drill Started 91212010 ngle From Horizonta __9_0o_____degree 
PM4-4 Drill Finished 9/2/2010 Hole degree from north 

3.00 m Logged By Geomin 	 m 
655250 	 E 1608237 N Logged Date 91212010 m 


h~GWL m 


SAMPLE 
SYMBOL DESCRlPTION

No. 

00-0.15 m Loamy Clay (Topsoil) 

Loamy clay, Dark grey, 1 % roots. 

IO.BO - 1,00 

Sandy clay. Yellowish brown. 

3 = Medium Hard Rod< 
4 = Hard Rock ::::; Average lcngth o( core less than Sen D c,h 'i ly I q) il fi led in (;3\'11 
5 = V cry Hard Rock = Average length ofcorc is fragmcnta 

Geologist : 	 Inspector : 



/G~) GEO MIN CO., LTD. 
\0; GEOLOGIC LOG OF DRILL HOLE 
~ 

Project ", UI'I1 ","'I'l'l,ruii anTU'i1U'bliiuII Drill Method Auger Drillinf 

Location U.'i1U111ft'illl.'i1U111Ma tl.lil'il~ 'l.'ihHl'il~ Drill Started 9/2/2010 
Hole no PM4-5 Drill Finished 9/212010 
Total Depth 2.20 m Logged By Geomin 
Co-ordinate 655050 E 1608244 N Logged Date 9/2/2010 

SAMPl. l 

No. 

Elevation m MSL 


Angle From Horizonta __90_o_____ degree 


Bearing of Angle 
Depth ofO.B 
Depth of Casing 

~GWL 

Hole degree from north 
m 
m 
m 

DESCRJPTION 

.20 m Loamy Clay (Topsoil) 

Loamy clay, Dark grey, 1% roots. 

Silty clay, Dark grey, High plasticity. 

·'L.U"··"'...." m Sandy Clay 

Sandy clay, Yellowish brown 

.1 .~ Moo ium lIord Rod: == Avccagc length of cure 20·5 em 
~ = Hard Rock 4 = Averagc::: lenglh o f C{Jrc less than 5 cn D C3vl lY I so il filed in t:avil. 

~ Compleld y Wcalheroo Ri,d :i Vl"'y Hard Rod: 5 = An :rage length OrCUTt! is IragmcllIa 

Geologist : Inspec tor: 



Project 

Geologist : 

~ GEO MIN CO., LTD. 
'~~;> GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

U.111hMftll '1....1IhMMlll.liill~ ...'ih~mN Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

9/212010 
9/212010 
Geomm 
9/2/2010 

R.Q.D DEGREE DEORFE AVERAGE 

OF 

CL-Clay Filii,. 50 -75 % = Fair Rock 

L....f..imonile 75-90 % = Good rock 

FGlcture 

SA>'I>IPLE 

No. 

(O.RO-I.OO 

J = MuJium H.rd Rock 

5 = Very Hard Rock 

Elevation mMSL------
Angle From Horizonta __90;,..o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B In 

Depth of Casing m 
ofGWL m 

DESCRIPTION 

m Loamy Clay (Topsoil) 

m Silty Clay 

ty clay, Dark grey, High plasticity. 

:;:; Averap~ length orcorc 20·5 en 

= Average It.:n~th () fcore Ic:\s them 5 en 

:;:; Average k'flgUl ofcorc is fragment" 
D C3\"lly . ~)il liloJ in C;1vil 

Inspector : 



fa GEO MIN CO., LTD. 
\:~~/ GEOLOGIC LOG OF DRILL HOLE 

~!!!..£L'l 

Project -n Ul'l1 =1t1'i"l'l,ruiluiu'nuft=liiu" Drill Method Auger Drillinf 

Location u.'i1111MA'iI fl.'i1111MWa ~l.lil'il~ 'l.'iiHml~ Drill Started 9/2/2010 
Hole no PM5-1 
Total Depth 2.30 
Co-ordinate 654905 

~ e ~~ 
l>l ~8Q 

""Plan"r 
1=lrregular Fr;.u.:wrc 
Ro:oRoug h Sw lac~ r«a.lure 

Geologist: 

\:) 

~ u 

m 
E 

Drill Finished 9/2/2010 
Logged By Geomm 

1608840 N Logged Date 9/212010 

COK~ 11.0.0 OIoGREE D£GREE AVERAGE 

REC()V~RY ROCK QUAl.ITY OF OF LENGTH 

Of CORE 

J ;::: Moderately WCJtheroo Rod 
75·90 ~.~ ; Gvod rock 4 ; Highly W"" ,ilcroo Rod 
'XI·IUO% ; Vcry Good Rock 5 ; Cumpletely Weadlered Rud 

SAMPLE ~O"
t;;3 

No. ::>0::1 

~~8 

PM5-1 

(0.60·0.110 

J = Medium Han.! Rock 
4 ; Hard Ruck 
5 = Vcry Hard Rock 

Elevation mMSL------
Angle From Horizonta 90° degree 
Bearing of Angle Hole--------degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRlPllON 

.00-0.30 m Loamy Clay (fopsoil) 

Loamy clay, Dark brownish grey, I % roots. 

0.30-1.80 m Silty Clay 

ilty clay, Greyish brown, Moderately - low plasticity. 

Sandy clay, brownish grey to yellowish brown. 

oorc murt: 

:! -= Average IL"flgth u rcore 5U-':!O en, 
3 ;::: AVd"agc length ofwrc 20-5 em 
4 ;::: At'~agc length ofcorc less than 5 en 

5;::: Average length orcutc is fral!.m~nLa 

Inspector: 

IZI <:Oreloss 

D cadi), " soil tiled in cavir: 



L~\ GEO MIN CO., LTD. 
\~Oi)GEOLOGIC LOG OF DRILL HOLE 

'\ MinCo. • , 

Project -rl1A'\1;Wl'7l'\rl'uiimru'7lUlkliiufl Drill Method Auger Drillin~ 

Location u.'l1lhllfi'il R . 'i1L1114~ 'il . lii'il~ '\.'ii1~l'l'iN Drill Started 9/2/2010 
Hole no PM5-2 Drill Finished 9/2/2010 
Total Depth 2.00 m Logged By Geomm 
Co-ordinate 654755 E 1608840 N Logged Date 9/2/2010 

CORE R.QD l>FGREE DEGREE 

Cl RECOVER Y ROCK QUALITY OF OF~~ 2i 
~8 u 

~ DESIGNAnON 

Elevatior. m MSL 

Angle From Horizonta 90° degree 
Bearing of Angle Hole--------degree from north 
Depth of 0.8 m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

Iy plasticity. 

y clay, brownish grey to ydlowish brown. 

CL....{ .. 'ay filling .50-75 % =F,m Rock J = MooiUnI H~rrl Roc. 
l -Limonitc 75·90 % =G,'{,d rock =Highly W~lhc,cd Rod 4 = Hard Rock Average length 0 rcore Ic.<\s lhan 5..:n D cavill" 9.)il filed in ca\~t 

90·11111% =VeT)' Good Rock =ComrlCidy Wcalhcroo Rod 5 = Very Hard Rod Average il"ngthorcorc is fra[!l11cma 

Geologist: Inspector: 



{.~ GEO MIN CO., LTD.
\07GEOLOGIC LOG OF DRILL HOLE 
~ 

-n Ul~' =1i1'l'1~,fui'i IfIi'U'l'IU A=liiUrl 

U.'i1 1.1, IIft'il fl.'i, t1111R-a 'il . lii'il~ 'Uh~ml~ 

PM5-3 
3.00 m 

654605 E 1608840 N 

Geologist: 

Drill MetJlOd Auger Drillin~ 

Drill Started 91212010 
Drill Finished 9/212010 
Logged By Geomin 
Logged Date 9/2/2010 

3 = Moderately W"" theroo R"d 
4 = Highl y W""theroo Rod 
5 = Compktcly Weathered Rod 

SAMPLE 

No. 

3 = Mooium Hard R"d< 
4 = Hard Rock 
5 = Very Hard Rud< 

Elevation m MSL ------
Angle From Horizonta, __9_0o 

_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay 

change to yellowish brown at bottom, 

Sandy clay, brownish grey to yellowish brown. 

a.m.~ more 
2 = Average length of core 50· 20 em 
3:; Average length 0 h:ure 20-5 em 

= Average len~th o fcore Ie:;,; than 5 en 
:; Avt!rageIQlglhofcoTt! is tTagmdlta 

Inspector: 

IZI Corclo,,; 

D cavity I ~il filed in cavil 



Project 

Location 

Hole no 
ITotal Depth 
Co-ordinate 

!j 
S 

~ e... 
0 

l-
I-
l-
I-
l-
I
I-
I-

~rO. 5 
I-
l-
I-
l-
f-
l-
I
I

~ 1.0 
l-
I-
l-
I-..... 
l-
I
I
t:..l.S 
I-
l
I
l
I-
l-
I

t:..2.0 
I-
I-
I-
l-
I
I-
I-
l-

t:. 2.S 
I-
l-
I-
l-
I-
l-
I-
l-

t:.:3.0 
l
I
I-
l
I
l
I
l-

t:.' 3.5 
l-
I-
l-
I-
l-
I-
l-
I

~14.0 
l-
I-
l-
I
I-
l-
I-
I-

~[ 4 .S 
l
I
l
I-
l
I-
l
I

-n \JI~1 =,"~-nfu;ilnfU~U"=liiufl Drill Method 

U . <i11h1l~ R.<i1illllft-u 'il . lil'il~ ~.'ih~Y!'il~ Drill Started 
PM5-4 Drill Finished 

1.50 m Logged By 
655700 E 1608840 N Logged Date 

CORF. R.Q.D DEGREE 

~~ \:) RECOV rRY RO ('K QI 'AUTY OF
gij 

~g ...: DESfG NA n O N 
U 

Xlg"/.. 
'v 

Xlge/o . .v I' 

Auger Drillin~ Elevation m MSL------
912(2.010 IAngle From Horizonta __9_0o_____degree 

91212010 Bearing of Angle Hole degree from north 
Geomm D~fu~QB m 
9/2/2010 Depfu of Casing m 

iDepth ofGWL m 
DEGR EE I AVERAGE 

OF LENGTII SAMPL E 

CORE 
No . 

DESCRIPTIONSYMBOL 

I· 

10 m Silty Clay 

PM 5-4 
Silty clay. Dark grey. with roots fragments . 

(0.20· o.~o 
m 

10-0.60 m Silty Clay 

ilty cia); Dark reddish grey, Moderately plastic ity 2fut'1utJu 

t:!55,.. uOr--t--i~~~tlltlt****tttt**tttttttttttttttttt~---t_--r_---lr------------------------------i 
RFMAR D. lcgrceofWeah",ing 

I Very Soil Rock 

2 son Rock I?~~ ~L=S Ii(k a1Sid' 12 ~~ ~':: : ~~" ::~ Rock I~ : ~:i~::~:O~~'heruJ Rocl 

F=Faull CI. Clay Fi ll ing S() ·75 % = FJir R()Ck .1 = Moderately Wc.'IIht ..rcd. Roc ) .1 Mo;Jium Hard Rock 

Hard Rock 

Very HArd Rock 

P:=Planar I. !'"nomlc $ulninC 75-9U % = Goud ro..: k l-l -= HighJ y Wcalheroo Rot.:~ 
1=lrregular Frac{un: 1'Xl- 1()(1 % = Vcry t.j, ){) J R(lck 15 = (omplctdy \Vcathcrcd Rod 
R-Rough Surf3l.:.CFra..:tllfC 

Average leng,h )f core 
I' = Average l a1gtil

12 A verage length oreorc 50·20 CIT 

13 = AVCIOge length oreore ZO·5 elT 
14 = Average length o reore 1",,5 Ihan 5 en 
15 ---.: A VCTage length ofcore i s fragmenta 

IZJ Core loss 

o cavity I ~il tiled;n ca\·il 

Geologist: Inspector: 



~ GEO MIN CO., LTD.
\0;GEOLOGIC LOG OF DRILL HOLE 
~I 

Project -n Ul~' =th'i'l~tfufiuill'l1lJft=lau" Drill Method Auger Drillin~ Elevation m MSL 

Location U.'i,L1l1tAil A.oi,L1,lum il .lii'il~ ~:ih~mN Drill Started 9/2/2010 Angle From Horizonta __90_o_____degree 
Hole no PMS-5 Drill Finished 9/2/2010 Bearing of Angle Hole degree from north 
Total Depth 3.00 m Logged By Geomm Depth ofO.B m 
Co-ordinate 655500 E 1608840 N Logged Date 9/2/2010 Depth of Casing m 

~GWL m 

DESCRIPTION 

with some roots fragments. 

2.05-3.0 m Clay 

Dark grey, High plasticity. 

CI. Clay HIH'll 50- 75 % ~ Fair Rock ) =MtxIium Hard Rock 
L-Lon"".1e ",...,ngI75-9O % ~ Good fod 4 ~ Higlily Weathered Roel 4 =Hard Rock D. cavity I soil filed in cavil 

90-1(11)% ~ Very Good Rock 5 ~ Complotely Weathcfoo Rod 5 = Vory Hard Rock 

I-"ra~'ur~ 


Geologist : Inspector: 

http:L-Lon"".1e


-------

h~\ GEO MIN CO., LTD. 
\~~i) GEOLOGIC LOG OF DRILL HOLE 

Project ." UI~ =ti1on'l,fuiilnruonllll=liillfl Drill Method Auger Drillin~ 

U. .;,IhMfttl Il.;,LI'Mfi1J 'il.lii'ili 'l.'ihiI'l'iH Drill Started 9/2/2010 
PM5-6 

2.60 
655300 

m 
E 1608840 N 

Drill Finished 
Logged By 
Logged Date 

9/2/2010 
Geomin 
9/2/2010 

CORE R.Q.D. DEGREE 

Rr'("O"I'.RY 

Elevatioll mMSL 


Angle From Horizonta __9_0_o_____degree 


Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

h ofGWL m 

SYMBOL DESCRIPTION 

, with some roots fragments . 

ty clay, Dark reddish grey, Moderately plasticity . 

. 25-3.0 m Clay 

lay, Dark grey. High plasticity 

1 = MOOiwn H,rd Rock = Average knglh oCeore 2(1·5 err 
4 = Hard Rock = Avcragclenglhofcoreless lhan5 cn D cavity I ",il moo in cavil 

5 = Very Hard Rock = Average length ofcore is fragmcnca 
, haclu(C 

Geologist : Inspector: 

http:Rr'("O"I'.RY


fllflNUlfl fl 

cd l'WTW 30 'l'Hl 'JJ 
Q 



Project 

U.R1" I1 .u1ulun Il . 'hi~ '1 . ftIIl!~ 

CYI-I 
5.00 m 

659550 E 1628745 N 

CORE 

o 

3 
RF.cOVERY 

~ GEO MIN CO., LTD. 
;~7GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/212010 
10/2/2010 
Geomm 
10/212010 

R-Q.D DEG REE DEGREE AVERAGE 

ROCK QUALITY OF OF LENGni 

DE SIGNATION 

SAMPLE 

No. 

(1.60·1.110 

3 = Medium Hard Rock 

4 = Hard Rock 

5 = Very Hard Rock 

Elevation m MSL------
ngle From Horizonta __90_~_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRJPTION 

m Silty Clay (Topsoil) 

Silty clay, Dark brownish grey, 1% roots. 

mClay 

ay, Dark brownish grey, Mottle yellow, High plasticity. 

utlu 

2.50-4.50 m Clay 

Clay, Brownish grey, High plast icity . 

.zu~utlu 

4.50-5.00 m Clay 

, Dark grey, Water saturated. 

= Averagelengthofcore50-20crr 
= Avcragclengthofcorc 20-5crr 
= Average lenglh cfcore less lhan 5 cn 
= Average lenglh ofcore is fragmen .. 

lZ1 Core loss 

D cavity /9Ji l flied in ca\il 

Geologist: Inspector : 



-------

{~ GEO MIN CO., LTD. 
~U7GEOLOGIC LOG OF DRILL HOLE 

~..!!.!l!.f!L/ 

Projcx;t Drill Method Auger Drillin~ Elevation mMSL 

Location IJ.R'1" ".tf1IJIUn 1).yh'f~ '1 .fUII!':i Drill Started 10/2/2010 Angle From Horizonta __9_0o_____degree 

Hole degree from north 
m 
m 
m 

DESCRIPTION 

Clay, Dark brownish grey, Mottle yellow, High plasticity, 

mClay 

. Dark grey, Water saturated. 

\.lJ h ; mure 

IZI Cureloss 
- ) r.:m 

D QJI,.·;ty I soil lilt:<! in cavil 

._ Inspector:Geologist: _____________ 

Drill Finished ---:1~0"7'/2~/2::-::0:"':'1~0--------

Logged By 
Logged Date 

R.Q.D. D£GKEE 

= Completel y Wcath.,cd R"d 

SAMPLE 

No. 

(1.00·1.20 

J = Mcxlium H.rd R\ld< 
4 = Hard Rock 
5 = Very H.rd Rod< 

J = A \"t!(agt: length ofwrl! 20 

Bearing of Angle 
Depth ofO.B 
Depth of Casing 

ofGWL 

00-0.30 m Silty Clay (Topsoil) 

Silty clay, Dark brownish grey, I % roots. 

0.30-2.50 m Clay 

'2fue\utlu 

2.50-4.50 m Clay 

Clay. flrownish grey. High plasticity. 

2tueluilu 

= AVl!ragt! length ll!\:orc: )O-~lJ l:n : 

-I = Avcr"g~ length 0 f cor~ less than :5 4.:0 
= A\'cra~c h~ngl.h ofoorl! is rragm\!flta 



/ ~\ GEO MIN CO., LTD. 
+~lGEOLOGIC LOG OF DRILL HOLE 

Uhn Co.. ' 

________m MSL 

__9:....0_o_____degree 

Hole degree from north 
m 
m 

Dark brownish grey, Mottle yellow, High plasticity. 

-8u~utlu 

00-3.50 m Clay 

Brownish grey, High plasticit) 

5.00 m Clay 

Clay, Dark grey. Water saturated. 

= Avera ge length ofcore 5() ~ ~O crr lZI Corelos:.-; 
AH!ragc length ol\;ore 20 ·5 CIY 

a Average lenglh o r eore Ie<s Ihan 5 Cn 

= Average lcogth ofco rc is fTagmenta 

Inspector : 

P=P1anar 

u . ..,,. "'.lf1ulun 'il.\';'f~ ~ . AlIl!q 

CYI-3 
5.00 m 

659529 E 1628988 N 

CORE 

RF.cOVER Y 

1"'lrrCj!Ular FraclUIe 
R" RoughSurfaccFl3crurc 

Geologist: 

Drill Method 

R.Q.Il DEGREE 

4 = Hard Roek • 

Drill Started 
Drill Finished 

10/212010 

Logged By 
Logged Date 

Geomm 

ROCK QUALITY OF 

DESIGNATION 

Auger Drillin~ 

10/2/2010 

10/2/2010 

SAMPl.E 

No 

(1.00-UO 

3 = Mcdiwn Hard Rock 

5 = Very Hard Rock 

Elevation 

Angle From Horizonta 

Bearing of Angle 
Depth ofO.B 
Depth of Casing 

ofGWL m 

DESCRIPTION 

00-0.30 m Silty Clay (Topsoil) 

mClay 

2. 
J = 



-------

~ GEO MIN CO., LTD. 
\~;GEOLOGIC LOG OF DRILL HOLE 

Project 

U.lt1fl f1.U"1UIUn ~uhfa "I ' ''''I!~ 

CYI-4 
5.00 m 

659453 E 1629226 N 

Drill Method Auger Drillinf 

Drill Started 101212010 

Drill Finished 10/212010 

Logged By Geomm 
Logged Date 10/2/2010 

CORE 

RlCOVERY 

R.QO. 

ROCK QL:ALlTY 

DESIGNATION 

OEG RFE 

OF 

DEG REE 

SAMPI.E 

!\+.). 

(1,00-1.20 

Elevation m MSL 


Angle From Horizonta,_-.:..9.;.0_o_____degree 


Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

orGWL m 

SYMBOL DESCRIPTION 

m Clay (Topsoil) 

Clay, Dark brown. 

0.30-2.50 m Clay 

, Dark brownish red, High plasticity. 

2fut\utJu 

2.50-4.50 m Clay 


Clay, Brownish yellow, High plasticity. 


2fut\utJu 

m Clay 

Clay, Dark grey, Water saturated. 

CI.-rby Filliltg 50-75 <)(1 = Fair R1..h.:1... J = Medium Hard R<>ck 
I. LmlOnitc Swillin~ 75-'){) ~'o = Govd rod.. ~ = Highly Weathered R.i.}d 4 = Hord Rock D cavity I soil liled in cavil 

')(1·100". = Vel)' (i<>oo Rock 5 ~ C<>mplc.dy Weatllcrc<l Rod 5 ~ Vel)' Bard Rock 5'-- Avcrar,t! length ofcore is fTagmenta 

Geologist: Inspector: 

http:C<>mplc.dy
http:2.50-4.50
http:0.30-2.50


~\ GEO MIN CO., LTD. 
~~;;GEOLOGIC LOG OF DRILL HOLE 

Project Drill Method Auger Drillin~ Elevation m MSL------
U.I'I1r1 ~ . u'luliin ~.m'f~ 'l.fI"l!~ Drill Started 10/2/2010 Angle From Horizonta __90,;.,o_____degree 

CYI-5 Drill Finished 1012/2010 Bearing of Angle Hole degree from north 
5.00 m Logged By Geomm Depth of 0.8 m 

659314 E 1629245 N Logged Date 101212010 Depth of Casing m 
ofGWL m 

CORE R.Q.D. DEGREE 

RECOVfRY ROCK QlIALlTY or Si\MPLE 

OESIGNAnON No. 
SYMBOL DESCRIPTION 

0.00-0.30 m Clay (fopsoil) 

Dark brown. 

80 m Clay 

Dark brownish grey, High plasticity. 

CI.OO 

80-4.50 m Clay 

Clay. Greynish yellow. High plasticity. 

J =Medium H.ru Rock 
4 = H<lrd Rock ;:; AveragclCIlgthofclJrclcs:;than5cn D cavity ' 9)il filed in ..:a \'11 
5 = Very Hard Rock ;:; Average Imgth {) rcore is frag-menta 

Geologist: Inspector : 



U.R1f1 fl.U1UIUn 'iI.yh'i~ 'l.ftl'll!~ 

CYI-6 
5.00 m 

659320 E 1629125 N 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2010 

10/2/2010 
Geomin 
10/212010 

CORE 

RECOVUI.\ 

R.Q.U. IlEuREE 

ROCK QUALITY OF 

IlESIGNATION 

SAMPLE 

No. 

(1.00 

Elevation m MSL 

~::~n:r~;A~;;~Z~o~e 90_0 ~:~: from north 

Depth ofO.B 
Depth of Casing 

ofGWL 

___ _____ 

m 
m 
m 

SYMBOL DESCRlPTION 

00-0.30 m Clay (fopsoil) 

Brownish grey. 

mClay 

, Dark brownish red. High plasticity. 

2fu~uUu 

1.50-3.50 m Clay 


Clay, Greyish brown, High plasticity. 


2fu"'uUu 

Silty clay, Yellowish brown. 

core more 

2. = Averag~ length u fL'Orc 50-20 em 
3; Medium Hard Rod< ) = A\'cragc kngth orcorc :!O-S em 
4 ; Hard Ruck 4 ; Aver.ge length of core I""s tllan 5 en 
5 ; Very Hard Rod< 5 = Average length of co re is fragmcnUl 

Geologist : __._________.____._. Inspector : 

http:1.50-3.50


7?~~ GEO MIN CO., LTD. 
07GEOLOGIC LOG OF DRILL HOLE 

MIn Co~ " 

m MSL 

degree 

degree from north 
m 
m 
m 

DESCRlPTION 

tZ1 Core \os.,"1 

D cavi ty / ~ il til ed in cavit 

Inspector : Geologist : 

U.R1r1 fui1UIUn 'il . ri1'f~ 'UU'4~ 

CYI-7 
4.50 m 

659090 E 1629135 N 

CORE 

RECOVERY 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

R·O.!) DEG REE 

ROCK QUALIT Y OF 

DE SIGNAnON 

Auger Drillin~ 

10/212010 
10/2/2010 
Geomm 
10/2/2010 

SAMPLE 

No 

(1.00 - 1.20 

1 -= Ml\liurn H<trd RI\d 
4 : HMd Rock 
5 = Vcry H.rd Rock 

::; Average length ofcorc Ics~ than 5 en 

Elevation --------
Angle From Horizonta __90_o_____ 

Bearing of Angle Hole 
Depth ofO.B 
Depth of Casing 

SYMBOL 

h ofGWL 

0.00-0.30 m Clay (Topsoil) 

Dark brown. 

0_30-2.50 m Clay 

Clay, Greyish brown, High plasticity. 

utIu 

.50-3.50 m Clay 

Clay, Yellowish grey. High plas ticity . 

~uClutlu 

50 m Silty Clay 

A vcra g,e 

= A"cragc length () rcore SO -"il crr 
= A,·cra gc Il."ngth ofc~.l r c 10-S~rr 

= A Vl..'ragc length ofl:orc i s fril.gmcnt.1 



Project 

Location U.R1fl fl.u"1UIUn 'iI.yh'i~ 'UIIlI!~ 

Hole no CY2-1 

TotaIDepth__~2~.3~0=-~m~~~~~ 
Co-ordinate 659588 E 1628765 N 

P.··Planar 
1= lrrcgular Fral.:wce 
I{ RoughSur ~FraClurc 

i6~_ GEO MIN CO., LTD. 
'\~~ GEOLOGIC LOG OF DRILL HOLE 

~ Min Co.

Drill Method 

DriII Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillinf 

101212010 
10/2/20 10 
Geomin 
101212010 

SAMPLE 

No. 

(1.40-1.60 

J ; MoolUm Hard Ruck 
4 ; Hard fWd 
5 ; Very Hard Rock 

Elevation m MSL 

Angle From Horizonta 90° degree 
Bearing of Angle Hole--------degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

lAO m Silty Clay 

Ity clay, Dark brownish grey, Moderately plasticity. 

Clay. Dark brownish grey. High plastici!} 

~u~utlu 

:=; Average l~gth ofcore is fragmdlta 
D cavity i soil liJoo in cavil: 

Geologist: Inspector: 



-------

/~ 
(.( ., r ~ GEO MIN CO., LTD. ;,fj; GEOLOGIC LOG OF DRILL HOLE 

Drill Method Auger Drillin~ Elevatioll mMSL 

Drill Started 1012/2010 _~90....(l_____ degree 
Drill Finished 10/2/2010 ~_______degree from north 

Project 

U.,.,II fuf,Uliln 1I,;"f~ ~ . I"lIioi 

CY2-2 
3.50 m 

659601 E 1628964 N 

________mLogged By Geomin 
________mLogged Date 101212010 

m 

DESCRIPTION 

Dark grey, High plasticity 

90-3.50 m Sandy Clay 

Sandy Clay, Dark grey. Moderately plasticity, 

Silty clay to fine sand grained size. 

2 = Average len~nh o fcore 50·20 crr lZJ Core lo:\..o;; 
Avcragelcngtho r core20·5c rr 

; Average Icngtll ofcore I"", than 5 cn D CJVlty I ~il filed in ca\·il 
; Avera ge Icngtll oreore is rragmcnlil 

Inspector:Geologist: 

=Complc..'1ely WC<1I hcroo Roc ~ ~ Very Hard Rock 

SAMPLE 

No 

(2.00·1.10 

~ Medi Wll Herd Rock .1 ~ 
~ Hard Rock 

00-2.00 m Silty Clay (Topsoil) 

Silty clay, Dark grey, Moderately plasticity. 

00-2.90 m Clay 



Project 

u.lt1ft lI.u1ulun !) .rh1~ 'l . fI"l!~ 

CY2-3 
3.50 m 

659588 E 1629165 N 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillinf 

10/2/2010 
10/2/2010 
Geomin 
10/212010 

CORE R.Q.U. DEGREE UEGREE AVERAGE 

RECOVERY ROCK QUALITY 

<.."1. Clay l-illi~ 5U ~ 75 ~/u....:; Fair Rod. 
L LUno ...c s", 75·9U % = Good rock 

'X)·IIX)% = Very Good Rock 

OF OF SAMPLE 

Nu_ 

(1.00·l.20 

J = Medium Hun! Rock 
4 = Hard Rock 

5 = Very Hard Rock 

Elevation mMSL------
Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCIUPTION 

m Silty Clay (Topsoil) 

Silty clay, Dark grey,Moderately plasticity. 

Clay, Dark grey, High plasticity 

.' .... 7V•.J._"" m Sandy Clay 

Sandy Clay, Dark grey, Moderately plasticity, 

Silty clay to fine sand grained size . 

= Average lengtl. of core less than 5 en 
= Average length ofcore is fragmen .. 

D ~avilY I soil tiled in ..:avil 

Geologist : Inspector: 



4~ GEO MIN CO., LTD. 
+t~;GEOLOGIC LOG OF DRILL HOLE 

~ MIn Co. i' 

Project 

Location U.R1f1 fI .U'UIUn 9 .yh'f~ 'UHUj'i 

Hole no CY2-4 
Total Depth 4.60 m 
Co-ordinate---:6'-:5~9~38~9~-;:::-E--:-I-::-62~9~2:-::5~9~N 

Drill Method Auger Drillin! Elevation mMSL------
Drill Started 
Drill Finished 

10/212010 
10/212010 

degree 
--------degree from north 

Logged By Geomm m------Logged Date 101212010 --------~ 
CORE 

Rf.('O VERY 

R.QD. 

ROCK QIJALITY 

DESIGNAnON 

DEGREE 

OF 

DESCRIPTION 

m Silty Clay (Topsoil) 

ilty clay, Dark grey, Moderately plasticity. 

Dark grey, High plasticity tut\utlu 

J ~ Medium Hard Rock = Average length o reore 20· 5 err 
4 = Hard Rock = Average len~lh 0 fcore less lhan 5 en D calily I "'il filed in cavil 

; Completely WCllhered Rod 5 ; Very Hard Rock = Average length ofenre is fi-agmcOIa 
rracnll'C 

Geologist : Inspector: 



Project 

Location U.R1IlIl.lr,UIUn 1I.thi~ '1""1!~ 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

CY2-5 
3.00 m 

659463 E 1628640 N 

Fracture 

l"1.«" lay f;II;"8 50· 75 % = Fair Rock 
L:;[.anonne Staining 75~90 % = Good rock 

90·100% ~ Very Good Rock 

Geologist: __...._._._..___._.._ .____ 

Auger Drillinf 

10/2/2010 
10/2/2010 
Geomin 
10/2/2010 

SAMPLE 

No. 

J = Medium Hard Ruck 
4 = Hard Rock 
5 = Very Hard Rock 

Elevation m MSL 

Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay (Topsoil) 

ilty clay, Dark grey, Moderately plasticity. 

ay 

ndy Clay. Dark grey. Moderately plasticity, 

ilty clay to fine sand grained size 

cor~ mure 
2 = Average length ofcore 50·20 em 
J = Average length ofcore 20-5 em 

4;: Average length 0 f core less than 5 c;n 

5 = Average length 0 rcore is fiagmenr.a 

Inspector : 

~Cort.!los:s 

D cavity suil 11100 111 ( (1 \ it 



-------

!Z.~ GEO MIN CO., LTD. 
'~t~?GEOLOGIC LOG OF DRILL HOLE 
~c~ 

Elevation m MSL Project .n U1't1 :ti1'l"l't,ru;i1nfU'l"l!l":l~!If1 Drill Method Auger DriUin~ 

900 degree 
Bearing of Angle Hole--------degree from north 

m 
m 
m 

DESCRIPTION 

90 m Silty Clay (Topsoil) 

Ity clay, Dark grey, Moderately plasticity. 

Clay, Dark grey, High plasticil). '21'u~utlu 

Sandy Clay, Dark grey, Moderately plasticit) 

Silty clay to fine sand grained size. 

Average length ofcore 50·20 crr [Z] Core loss 
Average kngth ofcore 20·5 err 
Average length ofcore less Umn 5 en D ca\..jty.J ~il filcd in cadt 

Average lengUl ofcore is fragmenta 

Inspector:Geologist: 

u.ft1f1 fl .u1ulun tU;''f~ 't.fllIl!':i I Started 
CY2-6 Drill Finished 

3.00 m Logged By 
659169 E 1628800 N Logged Date 

CDR I' R.QD DEGREE 

0 RECOVERY RO CK QUAUTY OF 

~ DE~IGNAnON u 

Fmcrurc 

L.... .im'lnitc Sraminc 75-90 0,'0 = GorKi rock 

10/212010 

CL-Clay filling 5(}-75 % = Fair Rock 

9O·100% ~ VeryG<lod Rock 

101212010 
Geomm 
101212010 

DEGREE 

SAMPLE ~O'" 
t;~ 

No Doi:l 
~~8 

1 ; Medium Hard R<>ck 
4 ~ Hard Rock 

5 ~ Very Hard Rock 

Angle From Horizonta 

~~~QB 
Depth of Casing 

ofGWL 

0.90-1.20 m Clay 

1.20-3.00 m Sandy Clay 

~ Average 

~ 

~ 

~ 

~ 



Project 

Location U.R1f1 '1.U1UIUn 'II .l'h'f~ 'I .IIIII!9 

Hole no CY3-1 
TotalDepth 3.16 m 
Co-ord i nate--'6~59;":S";:0""2--;:E';"""'I""'62""S""'6'-'7""'6""N~ 

CL o(; t. y filii,,!: 50· 75 % ~ Fair Rock 
L-L imoni,e S .. ining 75 ·90 % = Good rock 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2 010 
10/2/20 10 
Geomin 
10/2/2010 

== Moderately Wcalht!rcd Rod 

- Highl y W""tl'cred Rod 
100% = Very Good Rock = Complc,dy W""tll<rru Rod 

SAMPLE 

Nu 

(1.00-UO 

J = Medium Hard R" de 
4 = H;"d Rock 
5 = Very Hard Rod 

Elevation m MSL ------
Angle From Horizonta __90_ o _____degree 
Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRJPT!ON 

m Silty Clay (Topsoil) 

Silty clay, Dark brownish grey, 1 % roots. 

Sandy clay, Dark grey, Moderately plasticity 

Very coarse - granule grained size -2% 

= A verage Idlgttl ofcorc 20- ) I.:m 

= Av~ragt! lengd, ofwrc leiS than :\.;n 
= Avera ge It::flglh lll''':vfe is rragmdlla 

D Cil\ity , so ,IHkdlHl:J\,it 

Geologist: __________ _ Inspector : 



Project 

Location U.lI1fl A.u1ulun 'iI.m'f~ ·l,ftlll!q 

CY3-2 
4. 15 m 

659916 E 1629229 N 

CORE 

o 

~ 
HeOVERY 

u 

~ GEO MIN CO., LTD. 
·~JlGEOLOGIC LOG OF DRILL HOLE 

'\ "I" Co., 

Drill Method 

Drill Started 
Drill Finished 
Logged By 

Date 

R.Q.D 

Auger Drillinf 

10/2/2010 
101212010 
Geomin 
10/2/2 010 

Elevation mMSL-------
Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth of O.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

00-0.15 m Silty Clay (Topsoil) 

Silty clay, Dark grey, 1 % roots. 

Sandy clay, Greyish brown, Moderately plasticity, 

Very coarse sand grained size. 

clay, Brownish grey, High plasticity. 

y clay, Brown, Moderately plasticity, 

SAMPLE 

No 

(1.80·2.00 

4 = Hard Rock 

5 = Vcry Hard Rock 

= Average length oreore 50·20 CIT 

= Average length o reore 20·5 CIT 

= Average ICIlf1h Meore less lhan 5 en 
= Average length Moore j. fragrncnta 

Inspector: 

(ZJ Core l o~s 

D cavity . ~II med in c:l ...it 

Geologist : 



Project 

Location 

~ B 
W 
0 

isI , ~\ GEOMINCO., LTD.
\0[""-'/',,;; GEOLOGIC LOG OF DRILL HOLE 
~ 

.n UI,\1 =tni'l,\,fuii II'IflWlUft=Ii'iU" 

U.ft'l" ".IJ1U1Un 1l .lhf~ '\ .ftllli9 

CY3-3 
4.40 m 

659402 E 1629462 N 

CORE 

~::l C> RECOVERY 

~8 ~ 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillinf 

10/2/2010 

10/2/2010 
Geomin 
10/2/2010 

RQ.U. OE(jRJ:E UE(jREE AVERA(j 

ROCK QllJ\lJT\' OF OF LEN(HII 

CI. Clay Flll1~ 5U · 75 ~:CI = Fair Rnck .: Modt.!ra~ly W~l.hcrtX.I Rod 
I. -Lm\Onilc ~QJn 75-9U % = Good rOl;k -i = Highl y Weathered Rod 

100% = Very GV\ld R..>ck 5 = ('ompleldy Weathered Rod 

Elevation mMSL------
Angle From Horizonta_-..:.9..:;,0_o_____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

SA.'vlPLE 

No DESCRIPTION 

m Silty Clay (Topsoil) 

m Silty Clay 

Cl.lU·UO 

~":""':"..!-!..~4Sandy Clay, Brownish grey, Moderately plasticity, 

3 = Medium Hard Rod: 

~ = H.3rd Ruck 

5 = Very Hard Roo.:i-

Fine sand grained size. 

S= Average Il."ngth ufcurc IS fra~mcllla 

D UlvilY I soil Iiloo in cavil 

Geologist: _ _ _ ._________ Inspector: 



U.tI1" F1 .U1UlUn ~uh'f~ ~ . AlIl!q 

CY3-4 
3.40 m 

659318 E 1629123 N 

CORE 

RFCOVERY 

Ia GEO MIN CO., LTD. 
~~.;J;>GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2010 
1012/2010 
Geomm 
10/2/2010 

R.Q .D DEGREE DEGREE 

ROCK QUALITY 

DESIGNATION 

OF 

" Higl~ y Wcalhcred Rod 
~ Compl elely Wealhered Rod 

4 ; Hard Rock 
5 ; Very Hard Rock 

Elevatioll m MSL ------
Angle From Horizonta __9_0_o_____degree 
Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

00-1040 m Silty Clay (Topsoil) 

Silty clay, Brownish grey, MOderately plasticity. 

om Silty Clay 

·lIy clay, Brownish grey, High plasticity. 

= Avera ~cl cngthorcorc k':\s lh.ln 5cn 

= A\· (.'T-a~C lenglh o f corc is fragm c..:rlla 
D cavit y I ~il fiJ oo in ca\"ll 

Geologist: Inspector : 



@ GEOMINCO., LTD. 
\f"J, ~7GEOLOGIC LOG OF DRILL HOLE 

'\ MJn Co. '/ 

IProject ." UI'l1=ft1i"'l1ti'uiill'lf\l91IJ A=Ii'iIJrI Drill Method Auger Drillin~ Elevation mMSL 

Location U.A1f1 Pl .U1UIUn 'il.rh'f~ 'u'I'I1!~ Drill Started 10/2/2010 Angle From Horizonta 90° degree 
Hole no CY3-5 Drill Finished 10/2/20 10 Bearing of Angle Hole degree from north 
Total Depth 1.50 m Logged By Geomin Depth ofO.B m 
Co-ordinate 659411 E 1628427 N Logged Date 10/2/2 010 Depth of Casing m 

IDepth ofGWL m 
COK~ ItQ.U DEUKEE DEGK[E I .~VERA(jt 

!~ ~ e 15~ \:) RECOVEKY ROCK QUALITY OF OF LENG'III SAMPLE ~O'" 

~ t;~ SYMBOL DESCRIPTIONt.<l ~8 DESIGNATION No. :00::1E Q OF COlt[ ~~8XI~% . 'u " 
xlg% . lUI' I '!')'f 

-- .00-0. 10m Clayey Sand (Topsoil) 
---- Clayey sand, Brownish grey, I% roots, Non plasticity, 

-- Fine grained sand size. 
=-[05 
r

[v.lO-O.60 m Clayey sandf-
l-
I-

Clayey sand., Brownish grey, Non plasticity,-r ~ YJ-:> 
f-
I (0.80·1.00 Fine grained sand size. r-
I=" 1.0 
f-
f-
f 1.50 m Sandy Clay
f-
f-

Sandy Clay, Brownish grey, High plasticity f-
f

~ 1.5 
f-
r-
r-
r-
f---
= 2.0 ----
i-

r-I
~ 2.S 
r-
I-r
fo
l-
f-
f-
I

1=".3.0 
I-
r-
f
f0
r-
f-
I

~[3 .5 
f-
f---r-
I-
~ 

=-14.0 
r-
f-
f-
f-
f-
l-
I-
I-

~14.5 
I-
r-
r-
f
fo
l-
I-
I-

C15.0 

REMARJ )egree 0 Wealhering u cgrcc 01 Harem"", Average lenglh )f core 

I~~~~~dmg C~CUf\'e ,raclur, " ~j% = Vel 'oor Rock II = Fresh Rock I = Very Soil Rock II = • W' e more Ihan 50 en 

lZ1 Corl! loss SL=5lidcnsKk 25·50 % :;. Puor Ruck 2 =Sli ghtly Wcalherc<l Ro d 2 =So il Rock 2 = Average length of core 50-10 em 
F Faull (,I.-{· layhllll~ 50- 75 o~ = fair Rock J = Moocratcly \VCJlh«!red Rnd J = Medium Hard Ruck ) = Average length of core 20-5 em 
P-~Pliill ... r JA.. illlunjic St.l inu l ~ 7)-90 ~.'O = Good roc.k 4 =Highly W""tllered Ri..d 4 = Hard Rock 14 :::; Avefag~ lenglh ofl'Or~ less than 5 en D ca\>iry,soill'l~in cavit 
1.:lncgul ar Frac1ure 1 90-1U{)~~ =Vcry Good Rock ) = Completely Wcatllered Rod ) =Very Hard Rock 15 = Average length of core is lIar-menw 

I R - R.;.u~ttSurfaLXF1".d.t.:lurl! 

Geologist: Inspector : 



-------

I 
;;;:;; . GEO MIN CO., LTD. 

> GEOLOGIC LOG OF DRILL HOLE 

Elevation m MSL 

Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

m 

DESCRIPTION 

Clay, Dark grey, High plasticity. 

2 = Avera ge length O fCorlV SO-."!O err ~C(1(cIOSS 
= A\.'cragclcn~nh (l fcnrc20 ·5crr 

:::: Average Icn[!1h o fcorc less than 5 cn 

:::: Average length ofc(l rc is t'r;'q!menltl 

inspector:Geologist : 

U.fI1" fl. U1U1 un 'il . rh1~ ' .""l!q 
CY3-6 
3.25 m 

659122 E 1628950 N 

CORE 

REC OVERY 

R.Q.D DEGREE DF.GREE AVQ\AGE 

+~::j1
Min Co, ' 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillinf 

10/2/2010 
10/2/2010 
Geomm 
10/2/2010 

ROCK QlIAUTY OF Of l.f.NGni 

DESIGNATION 

SAMPLF 

OF CORE 

= Highly WC;lIllC"fed Rnd 4 = Hard R"ck 

=ComplCld y Wealhered Rod 

No 

(O.Hfi·l.flO 

1 = MullulII Ham RCld 

:) = Vt..'1Y Hard Rod 

~GWL 

10m Silty Clay (fopsoil) 

Silty clay, Brownish grey, I % roots, Low plasticity. 

Silty clay, Brownish grey, High plasticity. 

1.80-3.25 m Clay 

J 



Project 

Location U.ft1rl rl.u1lJlun fl.Yhf~ '1.'''14~ 

CY4-1 
3.50 m 

659872 E 1628848 N 

&~), GEO MIN CO., LTD. 
~blGEOLOGIC LOG OF DRILL HOLE 

MI~ . 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2010 
10/212010 
Geomin 
101212010 

S,\MPLE 

No. 

(2.80·3 .00 

4 = Hard Rock 

S = Very Hard Rock 

Elevation m MSL------
Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay (Topsoil) 

ilty clay, Dark brownish grey, - 10% Fe-Oxide, Moderately 

Sandy clay, Dark grey, Low plasticity. 

ilty clay, Dark grey, Low plasticity. 

2.80-3.50 m Clay 

Yellowish grey, High plasticity. 

= Average length o fcore 50·20 em 

= Average length O fCOfC ::20·5 em 
:::; Average l~gd1 ofcorc less than 5 co 
= Average length o fcorc is fragmen .. 

lZ1 Corc loss 

D cavi.y I soil filed in cavil: 

Geologist: Inspector : 



U ,III1fl fl ,U1Ulun tI';1 i'~ '1 ,11"'11; 

CY4-2 
2.60 m 

659754 E 1629463 N 

6\ GEO MIN CO., LTD. 
~t::!;GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2010 

10/2/2010 
Geomin 
10/2/2010 

Elevation mMSl------
Angle From Horizonta __9..:..0o 

_____ degree 

Bearing of Angle Hole degree from north 
Depth of O. B m 
Depth of Casing m 

ofGWl m 

DESCRIPTION 

m Clay (fopsoil) 

m Silty Clay 

Silty clay, Dark reddish grey, - 10% Fe-Oxide, 

0.80-2.30 m Clay 

Clay, Dark grey, High plasticity. 

'\! 

Clay, Dark grey, Moderately plasticit) 

I = Average core more 

2  A\'(:rage lengtll ofeorc 50-20 m 
J " A,'crago length of core 20-5 crr 

" Av.,-age length of core less tha ll 5 en 
= A,'cragc lcogtl. of core is fra gmcnla 

lZ1 Corc l o~ ... 

o cavi ty , soi l fi led in ca\' i~ 

Geologist: Inspector : 



Project 

\l.ft,,. ,..U,\lLUn 1l.l'h-j:l 'l.ft"!!1 

CY4-3 
2.70 m 

659271 E 1629373 N 

o 
~ 
..: 
u 

CORE 

RECOVERY 

Drill Method Auger Drillin~ 

Drill Started 10/2/2010 
Drill Finished 10/2/2010 
Logged By Geomin 
Logged Date 10/2/2010 

R.Q.D DEGREE DEGREE AVERAGE 

ROCK QUALITY Of O~· LENGTH SAMPI.E 

3 = Medium HlIrd R<>ck 
4 = Hard Rock 
5 = Very Hard Rock 

Elevation m MSL 

Angle From Horizonta __90_o _____ degree 
Bearing of Angle Hole degree from north 

thofO.B m 
________ m 

m 

DESCRIPTION 

m Silty Clay (Topsoil) 

mClay 

Clay, Yellowish grey, High plasticity. 

70 m Sandy Clay 

Sandy Clay, Brownish !,'Tey. Moderately plasticity 

corcmor~ 

2 = Average length of core 50 ·20 err 
) ::; Average length of core 20-5 ar 

4 = Average length of core less than 5 en 
5 = Average length of core is fragmcnlll 

lZI Core to:;! 

D cavity " soil filed in cavi~ 

Geologist: Inspector: 



U.1l1f1 fI .u1uLiln ll .yhlJ ~ . ftn1.!'i 

CY4-4 
2.00 m 

659365 E 1628800 N 

o 
f§i 
« 
u 

Drill Method Auger Drillin~ 

Drill Started LO/2/2010 
Drill Finished 101212010 
Logged By Geomin 
Logged Date 10/2/2010 

- Hig.hly Weathered Rocl 

=Completely Weathered Rod 

SAMPLE 

No 

(1.00· 1.20 

J =Medium Hard Rock 

4 = Hard Rock 

5 =V cry Hard Rock 

Elevatiofi ________ m MSL 

Angle From HOrizonta __9.;".0.;".o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

DESCRIPTION 

m Silty Clay (Topsoil) 

Silty clay, Brownish grey, 1% roots. 

SiLty clay, Dark reddish grey, - LO% Fe-Oxide, 

.80-1.60 m Clay 

CLay, Dark grey, High plasticity. 

-u'U~'Utl'U 

1.60-2.00 m Sandy Clay 

Sandy Clay, Brownish grey, Moderately plasticity. 

morel 
2 :: A\'(:7agc Ico!? lh of core 50-10 err 

J = Avt'fagc length of COre :W-5 CIT 

4 Average length of core less than 5 L"n 

5 - Average I cn~1Il of core is fra~enta 
D cavily f soil fi!oo in ca\'i~ 

Geologist: Inspector: 



Project 

Location 11.11111 fl.1I"111Iiin 1l.,h1~ "I.tlw1.ji 

Hole no CY4-5 
Total Depth 1.60 m 
Co-ordinate ---"'6"';5;':'9~57=-=3:--':':'E:-"'I-::6'="2"'"85=-=7~7~N 

P=Planar 

J=: JrreguJar Frac(urt' 
R"'RougbSlO'"tace Frac:tun: 

CORE 

RECOVERY 

;a~ GEO MIN CO., LTD. 
'g'7 GEOLOGIC LOG OF DRILL HOLE 

Method 

Started 

Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/212010 
10/212010 
Geomin 
10/2/2010 

R.Q.D DEGREE DEGREE AVERAGE 

ROCK QUALITY OF OF LENGTH SAMPLE 

No 

(0.60 

) = Medium Hard Rock 

4 = Hard Rock 

5 = Vfry Hard Rock 

Elevation m MSL 

ogle From Horizonta 90Q degree 
Hole--------degree from north 

________ m 
________ m 

m 

DESCRIPTION 

m Silty Clay (Topsoil) 

Ity clay, Dark reddish grey, -\ 0% Fe-Oxide, 

1.40-1.60 m Sandy Clay 

Sandy Clay, Brownish grey, Moderately plasticity 

3 :;:;: Av~age length of core 20-5 ,IT 
4 = Average Icngth ofcoce i t=S!i than Sen 
5 .:::;. Average length of core is frapml..'1l13 

D cavity soil fillXl m cavil: 

Geologist: Inspector: 



Project 

Location \J .n'" fI.u1ulun ';l . ,h1~ U'"'!~ 

Hole no CY4-6 

Total Depth_,..;3:..;. 0::.:0~---=m::-,-:-::~-:-::-~ 
Co-ordinate 659104 E 1629319 N 

Fracture 

~ 
<C 
U 

~ GEO MIN CO., LTD. \td!GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin! 

10/2/2010 
101212010 
Geomin 
10/2/2010 

= ( ompiclCiy Wc.,thCfcd Rod 

3 = Mooium Hard Rock 
4 = Hard Rock 
5 = Vcry Hard Rock 

Elevation m MSL -------
Angle From HOrizonta__9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth oCO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

.00-0.20 m Silty Clay (Topsoil) 

Silty clay, Brownish grey. I % roots. 

0.20-0040 m Silty Clay 

Silty clay, Dark reddish grey,  10% Fe-Oxide 

Moderately plas ticity. 

1.60-2.00 m Sandy Clay 

Sandy Clay, Brownish grey, Moderately plasticity. 

2.20-3.00 m Clay 

Clay. Dark grey clay. High plasticil) 

~t.I~l'utJt.I 

o cavity I soil tiled in c a vi~ 

Geologist: Inspector : 



Project 

\l .II'" Jl.lj,ulun luhf~ ·u'f'I1.fi 

CY5-1 
2.54 m 

nate 659932 E 1629015 N 

Geologist: 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

10/2/2010 
\0/2/20\0 
Geomin 
10/2/2010 

SAMPLE 

No. 

(1.00-1.20 

3 = M<XIium Hard Rod 

4 = Hard Rock 
5 = Very Hard Rod 

Elevatioll m MSL ------
Angle From Horizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth of O.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

0.00-0.05 m Silty Clay (Topsoil) 

m Silty Clay 

Silty clay, Dark brownish grey, -\0% Fe-Oxide. 

0.74-2.24 m Silty Clay 

Clay, Dark grey, High plasticity. 

11''U~'U\1'U 

. , .......,_....._,.. m Sandy Clay 

Clay, Dark grey, Moderately plasticit) 

2 = Avt:rage length of cor~ 50-~O loTI 

3 = Average length o f ~Qre 20-5 ~II 

4 = Average length of core leiS than .) en 

5....; AVdage length of core is fragmenw 

Inspector: 

D ~vjly " suil lil~ In C<i\ it 



Project 

Location U.1I1fl A.U1UIUn fI.,hi~ '1 .11"\1":) 

Hole no CY5-2 
Total Depth_,...:2:.:..4-;:3:,.."...........:;m,.:....-,.....,..,--=-=-~----.,,
Co-ordinate 659873 E 1629388 N 

~ E 
Cl 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin! 

10/2/2010 

101212010 
Geomin 
10/2/2010 

SAMPLE 

No 

(1.20 

Elevation mMSL 

SYMBOL 

-------
__9_0o_____degree 
~_______degree from north 
________ m 
________In 

m 

DESCRIPTION 

0.00-0.28 m Clay (fopsoil) 

m Silty Clay 

ilty clay, Dark reddish grey, -10% Fe-Oxide. 

0.90-1.85 m Clay 

, Dark grey, High plasticity 

~u~rutlll 

Clay, Dark grey, Moderately plasticity. 

3 = A"erage length of core 20-5 CIT 

4 = Average length of core less Ulan 5 en 
5 = Average length of core is fragmcnta 

IZ1 Con; los~ 

D cavity ! soil filed in cavil 

Geologist: Inspector: 



Project 

Geologist: 

tJ.ft1fl JI.U1ULUn luhi'~ '1.ftYl\j1 

CY5-3 
2.50 m 

659585 E 1629427 N 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

101212010 
10/2/2010 
Geomin 
10/2/2010 

= Cumpletely Wc",hC'roo Rod 

3 ::: M~iul1l Hard Rod 
-l = I·lard Ruck 
S = Vcry ItIrd Rock 

Elevation m MSL 

Angle From Horizonta __90_o_____degree 

Bearing of Angle Hole degree from north 
~ili~QB m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

16 m Silty Clay (Topsoil) 

Silty clay, Dark brownish grey, 1% roots. 

Silty clay, Dark brownish grey, -10% Fe-Oxide, 

1.33-2.15 m Clay 

Clay, Dark grey, High plasticit) 

,rU~lJtllJ 

.15-2.50 m Sandy Clay 

Sandy Clay, Brownish grey, Moderately plaslicit) 

:::: An:ragt! k"Tl~th or -.:orc I~s !.han S cn 
= Average length oft:ort! IS t"rJi!JlIL'11La 

Inspector: 

SAMPLE 

No. 

(1.50-1.70 



Project 

Geologist : 

U .ft1fl fl .u1ulun luh'i~ "I .1I",!1 

CY5-4 
3.40 m 

659345 E 1629010 N 

CORE 

RECOVERY 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin! 

10/2/2010 
10/212010 
Geomin 
101212010 

R.Q.D. DEGREE DEGREE AVERAGE 

ROCK QUALITY OF OF LENGTH SAMPLE 

No. 

(lAO 

.1 ~ Medium Hard Rock 
4 = Hard Rock 

5 = V cry Hard Rock 

Elevation mMSL -------
__9_0o_____degree 
;;;...._______degree from north 
________m 
________ m 

m 

DESCRIPTION 

12 m Silty Clay (Topsoil) 

Silty clay, Brownish grey, 1 % roots. 

ty clay, Dark reddish grey. -10% Fe-Oxide. 

Moderately plasticity . 

. 08-3.06 m Clay 

Clay. Dark grey. High plasticity. 

tluCluilu 

6-3.40 m Sandy Clay 

Sandy Clay. Brownish grey. Moderately plasticity . 

core mort: 
= A verage length of core 50-20 crr 
= Average length afcore 20·S err 

= Average length of core less ~\an 5 co 

= Average length of core i ~ fragmenta 

Inspector : 

D ca\ ily I Stlil tiled in cavil



fi\ GEO MIN CO., LTD. 
~GEOLOGIC LOG OF DRILL HOLE 

Project 

Location U.ft1f1 jI .tJ1uliin 'iI.'h1~ 'I.lu'ftj1 

Hole no CY5-4 
IT( Depth--:::2:-;.0;";:0--m----

ICo-ordinate 659404 E 1629661 N 

-
I--
.
1-. --
~I o.s 
I
'
l
f
i
l
f-
l-
I

~ 1.0 

l
f
l
i
f-
l-
I

~ 1.5 
l-
I-
l-
I-
i
---= 2.0 -----
l
I-
~.2.5 
l-
f-
l-
f-
f-
l-
f-
I

~[3.0
f-
l-
f-
l
i
f-
l-
I
I

~[3. S 
I-
r--
I--:-1 4 . 0 

-
l-
I
f-
l-
f-
I

~14.5 
f-
l-
I-
l-
f-
l-
I
I

CO RE 

RECOVERY 

Drill Method Auger Drillin! 

Dril.l Started 10/2/2010 
Drill Finished 10/2/2010 
Logged By Geomin 
Logged Date 10/2/2010 

11.·0·0 OEUREE DEGREE AVERAGE 

ROCK QUALITY OF OF LENGTII 

DESIGNATION 

.! .. Xl~!. 0 IU II 
, CORE 

Elevatioll m MSL ------
Angle From Horizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth of O. B m 
Depth of Casing m 

IDept ofGWL m 

SA MPLE 

NO 
SYMBOL DESCRIPTION 

.00-0.lOm Clay (Topsoil) 

Clay, Grey, 1% roots . 

10-1.55 m Clay 

Clay, Grey, High plasticity. 

'lfu~utiu 

(1 .00 

I?:;:::::::::: 
!;}:;:;:;:;:;:1.55-2.00 m Sandy Clay 

I;): \:;:;: Sandy Clay, Brownish grey, Moderately plasticity. 
I><' <~ ~:<::: 

~s.Qr-+_-t~~~~$ij~~~~~~~~----~--+_----r-----------------------------~ 
< 25% = Vcry P<lor Ruck 

SL=SlickcnsiOt 12 % = Pllm Rod.: 
Cl. s;Clay ftlling 150 ~~ :::: fair R(}~k 
L"'LUnoWlt Slaiuiug17S-90 % = Gtlod rod 

190- 100-;0 = Very G,wld RllCk 

)egrce of Wea hering 

II Fi ;h R,iCI 
2 S lighll)' Weathered Rod 
1 "- MUlh:raldy WC<jthacd. Rod 

4 = Hl p hly W""~l"rcd R"d 

') = COlllpkldy WtAlthcl'cd Rod 

u egr"" UI n.runc",' 

I = '~J ~v .".c. 
2 = Soft Rock 
J = Medium Hard Rock 
4 = Hard Ruck 

5 = Very Hard Rock 

Average length )f core 
II ~ I of core more lhan 50 en 

.:! = Avcragt: length of core 50-20 crr 
3 ~ Avera ge lenglh ofcur~ 20-5 crr 

4 = A\'t:ragc length or core 1t:S~ than 5 cn 

IS = A\'erage It:ngth of cor..: is fragmenta 

lZI Core l os~ 

D cavity ! soil tiled in cavil: 

Geologist : Inspec tor : 





--

,. ,J§,' \ GEO MIN CO., LTD. 
"Q ' 'n :'> GEOLOGIC LOG OF DRILL HOLE8

N Il1CO, 

41UI~1="1f'1~,fuiiui'u'l'1llft=lillfl Drill Method Auger Drillin! 

\J . \J14j11Wl11l1~ fI.\J1Ul1\1~11lIl , \J~llUl".! Drill Started 11 /2/20 10 
Drill Finished 11/2/20 10 

m Logged By Geomin 
608734 E 1758241 N Logged Date 11 /2/20 10 

CORE R,Q ,D DEGREE DEGREE . AVERAGF. 

RECOVERY ROCK QUALITY OF OF LENGTH SA MPLf, 

DES'GNATION No' CO RE .XI~/. IV 
XIO"/. 

IV I' 

Project 

Location 
Hole no 
Total Depth 
Irn_nrtiin"'" 

~ E.~ 
Cl 

I-
l-
I
I
I-
l-
I
I-
l
I-10.5 
I-
l-
I-
l-
I-
l-
I-
l-
I
I-- I to 
l-
I-
l-
I
I-
l-
l-
I-
l-
I- ItS 
l-
I
I-
l-
I
I-
I-
i
~'2.0 
I-
I-
l-
I
;
l-
I-
I-
I-
l- 1.5 
I-
l-
I-
l-
I-
l-
I-
l-
I-
l 1.0 
I
I
-------
'- I.S 

l-
I-
i-
l-
I
I

~14.0 
l-
I-
l-
I-
f-
I
I-
l-
I-
~14,5 
l-
I-
l-
I-
l-
I
I-

t.lc 

BPI-l 
2.20 

5~ 
~'::l 
CF)U 

.1 

Geologist: In spector : 

'REMARi 
I~~:~ding 

I~:~:~~r 
11=lrregular FrnClurc 

_ no , •. ~- Fracture 

<.J 
is 
~ 
U 

~;
::>0 

~~ 

Elevation mMSL 

IAngle From Horizonta 
Bearing of Angle Hole 
Depth ofO.B 
Depth of Casing 

IDepthofGWL 

90° degree 
degree from north 
m 
m 
m 

SYMBOL DESCRIPTION 

0.00-0.30 m Clay with root fragments (Topsoil) 

Clay, Greyish yellow, I % roots, 

o.30-1.20 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0 .80-1.10 m. 

I .20-2.20 m Clayey sandI~~:} ~~ 
It:::> 

Clayey sand, Brownish grey, 

(}» 
:-:;:;:;:;:;:;. 
:<;:;:;:::::;. 
:::;:;:;:;:;:;: 
:<:::::>:::> 

C=Lurye ~raClu" < 15% = {cry "M Rock 1- Fr""h Rock I = VL'ry Soli Rock II = A"CTage Icnglh of corc more lhan 50 en 
SL=Slickcmid, 25·50 % = P(lm Rnck , = SlighilyW""O'LTcd Rncl So ft R(lCk~ 0;: 2. ::" AveraJ!c Icngt11 of corc 50-20 err ~ Corclos~ 
CI .:<: lay Filling 50- 75 %11 = F:tir Rock ) = Average knglh of core 20-5 CIT=Moderately W""lhcrcd Rod J -=:. Medium H:lrLl Rod 
I. ~ Lim('lni1c SIWlni 75-90 ~~ =Good rock 4 =Highly We'the,,,.! Rod 4 = Hard Rock 4 = Average lenglh of cme less than 5 en D cavi ly ~oil filed in cavit. I 

90-100% = Vcry Good Rock 5=Completely W"",hcrcd R"d 5=Very Hard Rock 5 = Avcragc Icn [!l h of Corc is fragmenta 

)egrc'e 01 Wealhering ucgrcc 0 ' Horunc':l' Averaget.;;;;,!h' )f COre 

http:0.80-1.10
http:0.00-0.30


Project 

3.00 m 
608775 E 1758380 N 

10 GEO l\1IN co., LTD. 
~v.;GEOLOGIC LOG OF DRILL HOLE 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

11/2/2010 
11/2/2010 
Geomin 
1112/2010 

SAMPLE 

No 

~ Medium Hard Ruck 

- Hard Rock 

Elevation m MSL ------
Angle From Horizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

.20 m Clay with root fragments (Topsoil) 

Clay, Greyish yellow, I % roots. 

o.20-2.50 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.40-0.70 m. 

2 .50-3.00 m Clayey sand 

Clayey sand , Brownish grey. 

= Ava-age length o f core 50 ·20 elf 
= Average length o f core 20·5 CIT 

IZ1 Corc l o~ 

9\)·100% = Very Good Rock = Very Hard Rvd 
= Average length o f core leiS than 5 en 

..:... Average length of core is fngm ema 
D cavity I soil filed in cavi~ 

Geologist: Inspector: 



@ GEO MIN CO., LTD. \k/;GEOLOGIC LOG OF DRILL HOLE 

::r: 

~ E 
Cl 

Geologist: 

CORE 

ofGWL m 
R.Q.!) DEGREE DEGREE AVERAGE 

C>~ 0 RECOVERY ROCK QUALITY Of OF I.ENGTH SAf..·II'LE
6

EJC :2;"u u No 

1 = Medium Hard Rock 3 = Average length of core 211·5 err 
4 = Hard Ro ck 4 = Average lcogth of core I""s than Sen D CJ vily I 

5 = Vcr;- Hard !Wck 5 = Average length of core is fragmen," 

SYMBOL DESCRIPTION 

.30 m Clay with root fragments (Topsoil) 

Clay, Dark grey, I % roots. 

0.30-1.80 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.80-l.lO m. 

I .20-2.20 m Clayey sand 

Clayey sand, Brownish grey. 

corcmnre 
2 = Average length of core 50·20 err 

Project nUI~1~.1i1~,fuiluiui1fJft=18fJfl Drill Method Auger Drillin1 Elevation m MSL 

Angle From Horizonta __90_o_____ degreeU.U1Ul1\1'1fJ'\A' fl.U1~fl1~'1fJ 8 . U~~" Drill Started 11/2/2010 
BPI-3 Drill Finished 11/2/2010 Bearing of Angle Hole degree from north 
2.50 m Logged By Geomin Depth ofO.B m 

609018 E 1758579 N Logged Dale 11 /2/2010 Depth of Casing m 

$oil filed in cavl~ 

Inspector : 



U .U1UI1\111s1ti' fl.Ul~ill\111S 8 .U 

BPI-4 
2.50 m 

609334 E 1758626 N 

o 
~ 
-< u 

CORE 

RECOVERY 

Drill Method 

Drill Started 
Drill Finished 
Logged By 
Logged Date 

Auger Drillin! 

11/2/2010 
11/2120\0 
Geomin 
1112/2010 

K.Q.O OWRF.E OEGREE AVERAGE 

ROC K QUALITY OF UF LENGTH SAMPLE 

No. 

J = Medium Hard Rock 
4 = Hard Rock 

5 = Very Hard Rock 

Elevatioll m MSL 

Angle From Horizonta __9_0_o_____degree 

Bearing of Angle Hole degree from north 

SYMBOL 

ofO.B m 
of Casing m 
ofGWL m 

DESCRIPTION 

0.00-0.30 m Clay with root fragments (Topsoil) 

C Dark grey, I % roots. 

0 .30-1.50 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 1.00-1.30 m. 

I .20-2.20 m Clayey sand 

Clayey sand, Brownish grey. 

cor~ more than 50 en 
= Average length of core 50-20 err 
= Average h:ng\h of core 20 -5 crr 

= A ver. go lengtll of core Ie.;s than 5 Ul 

= Average length o f core is fragment. 

IZI Corelo$; 

D cavity I, soil filed. in cavir 

Geologist : Inspector : 



Project 

Location 
Hole no 

Depth 
nate 

nUI'l,::1i1''l'l,fuiiu,fu'''tlft~liitifi 

u.u1un~'l,tllfi fI.U1HI1~'l1!l Il.U~~" 

BPI-5 
2.80 m 

609576 E 1758691 N 

CORE 

~ GEOMINCO., LTD.
\0;GEOLOGIC LOG OF DRILL HOLE 

\ UI"Co" 

Drill Method Auger Dri\lin! Elevation 

Drill Started 11/2/2010 
Drill Finished 1112/2010 
Logged By Geomin 
Logged Date 11/2/2010 

R,Q .D DEGREE DEGREE AVERAGE 

:::!O!!l 

mMSL -------
90° degree 

--------degree from north 

m-------________ m 

m 

Ci~ 0 RFC:OVERY or OF LENGTH SAMPI.E 
~ 

ROCK QUALITY ;:)t--~ 

~~:::!~p ...:
"'u u 

No 

~~8 

) = Medium Hard Rock 

4 = Hard Rock 

5 = Vcry Hard Rod< 

SYMBOL DESCRIPTION 

.00-0.30 m Clay with root fragments (Topsoil) 

Clay, Dark grey, I % roots. 

0.30-1.20 m Clay 

Clay, Dark grey, High plasticity. 

Sampling at 0.90-1.10 m. 

I .20-2.20 m Clayey sand 

Clayey sand, Brownish grey. 

= Average IcngUl or core less Ulan 5 en 
5 = Average length o r core is fragmcnta 

D cavity I :"ioi l filed in c.avi~ 

Geologist: Inspector: 



f E 
~ 

1J.1Jl~"l\111fJ'\.i ".tJl~tllWl1fJ 8.1Jn"'UI 

BPI-6 
5.00 m 

609688 E 1758571 N 

CORE 

::>~ 0 RECOVERY 
~ 

~8 ~ 
U 

FraL1urc 

Drill Finished 
Logged By 
Logged Date 

K.Q.D DEGREE 

ROCK QUALITY OF 

DESIGNATION 

Auger Drillin! 

1112/2010 

111212010 
Geomin 
11/2/2010 

DEGREE AVERAGE 

OF I.ENGTH SAMPLE 

No. 

J ~ Mlldium Hard Rod 
4 ~ Hard Rock 

5 ~ Very Hard Rock 

Elevation mMSL-------
__90.:;,.0_____ degree 

=-_______ degree from north 
________ m 
________m 

m 

DESCRIPTION 

m Clay with root fragments (Topsoil) 

Brownish grey, 1% roots. 

0.30-4.50 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 1.50-1.80 m. 

1.20-2.20 m Clayey sand 

Clayey sand , Brownish grey. 

2 ~ Average IcngUl of core 50·20 ."IT 

J = Avera~e length of core 20-5 ar 
~ CurclcJs~ 

4 = Avcragt:: h;ngth of core Ics..s than 5 en 
5 = Average length of core is fragmcm3 

D ca vity I soil filed to cd \"it 

Geologist : Inspector: 



Project n\JI~1.1i1,')~,f\J;;U{'\J"1l1l::liill" 

10\ GEOMlNCO., LTD.
\'QiGEOLOGIC LOG OF DRILL HOLE 

Drill Method Auger Drillin~ Elevation mMSL -------
U.U1Hl1\1,)1(J1~ fl.U1Ul1\1'l111 8 . U'~" Drill Started 1112/2010 __90_o _____degree 

BP2-1 Drill Finished 11/2/2010 
3.40 m Logged By Geomin 

608616 E 1758420 N Logged Date 11/2 /2010 

CORE R.Q.D DEGREE 

~:::! 0 RECOVERY ROCK QII,\un' OF 

~ t]~ « DESIGNATION</)u U 

SYMBOL 

3 ~ Medium Hard Rock 
4 ~ Hard Rock 
5 = Very Hard Rod< 

~_______degree from north 
________ m 
________ m 

m 

DESCRIPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Dark grey, 1 % roots. 

0.20-2.60 m Clay 

, Dark grey, High plasticity. 

Sampling at 1.20-2.20 m. 

m Silty Clay 

ilty clay, Brownish grey, High plas ticity. 

andy clay, Brownish yellow. 

coremorc 
'.' Average len ~th of core 50-20 err 
= Average length of core 20-5 crr 

~ Average length of core 1= than 5 en 

= Average length ofcore is fragmenla 

~ Core los> 

o cavity,' soil filed in cavit 

Geologist: Inspector: 



Project 

U.U1HI1\111fJ1" t1.Ul~m\l110 8 .U 

BP2-2 
3.20 m 

608269 E 1758547 N 

FrdCIure 

o 
~ « 
u 

CORE 

RECOVERY 

~ CEO MIN CO., LTD. 
\0';GEOLOGIC LOG OF DRILL HOLE 

,111,,<:0- ', 

Drill Method 

Drill Started 

Drill Finished 
Logged By 
Logged Date 

Auger Drillin~ 

11/2/2010 
111212010 
Geomin 
1112/2010 

R.Q,ll, DEGREE DEGREE AVERAGE 

ROCK QUALITY Of OF I.ENGTII SAMPLE 

No, 

3 = Medium Hard R"ok 
4 = Hard Rock 
S = Very Hard Rod 

Elevation mMSL ------
Angle From HOrizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

SYMBOL 

ofGWL m 

DESCRIPTION 

m Clay with root fragments (Topsoil) 

Clay, Brownish grey, I % roots. 

m Clay 

y, Dark grey, High plasticity . 

Sampling at 0.80-1.00 m. 

3.00 m Sandy Clay 

curcmUft: 

2: = r\vcsage length of ~Oft: SO':!U crr 
3 .;:: A vcragc Jengul or l:o r~ ~() . ';; I.:.n" 

4 = Avcragl! length or ClHC 1L.,",s than 5 en 
5 = Average h.:ngth of ~rc is rra~mt!11tJ 

~ Cor~lus~ 

D cavHy I snit Hied in CJvit, 

Geologist: Inspector : 



e GEOMINCO., LTD. 
• . L~'nc,.:~~ GEOLOGIC LOG OF DRILL HOLE 

Project nUI'I1=1i1n'l,fuiiui'unfJtI=18IJf! Drill Method Auger Drillin~ Elevation mMSL 

Location u . U1Un\4~1IJ1R f1 . U1Hnll~'fJ 8.unnflni! Drill Started 11/2/2010 IAngle From Horizonta 90° degree 
Hole no BP2-3 Drill Finished 11/2/2010 Bearing of Angle Hole degree from no rth 
Total Depth 2.00 m Logged By Geomin Depth ofO.B m 
Co-ordinate 608982 E 1758993 N Logged Date 11/2/2010 Depth of Casing m 

~ofGWL m 
CORE R.Q.O OEGREE DEGREE AVERAGE 

: ~ C>~ 0 ::lov> 
~ " 

RECOVERY ROCK QUALITY OF OF LENGTH SAMPLE ::>f-~ 
~ gcl::l SYMBOL DESCRIPTIONf:3 - ~::l -0: DESIGNATION No.E 0 "'v v . CORE ~~8Xl~% XIO% 

l . . IV . IV 

r
01LO.20 m Clay with root fragments (Topsoil)r-

r-
f-
l- I \ Clay, Brownish grey, I % roots. r-
f-
f

~:0.5 
f

0.20-1.40 m Clayr-
r-
r-

Clay, Dark grey, High plasticity. l-
f-
r-
f- Sampling at 1.00-1.30 m. 
~ 1.0 
r-
f-
r-
r-
r-
r-
r-
f

:::~ 1.5 1.40-1.80 m Sandy Clay:.; :.l-
I :' .;.;:. ISandy clay, Brownish greyr :'.;: ;:r-
r ;.;:: ;.--- 1 .80-2.00 m Sand 
=-.2.0 :::::::::::: ::::::::=:;: 

-
\ Sand, Brownish yellow. ---,.... 

-.... -
=-.2.5 ---r-
r-
f-
r-
l-
f

::-.3.0 

l-
t
~ 
I-
t.... 
t.... 
~13.s 
f-
r-
l-
I-
r-
l-
f

~14.0 
r.... 
f-
l-
t-
f-
l-
f-
f::-1 4 . 5 

-
f-
f-
f
~ 

I
~ 

~Is., 
RIMARI l.Q.I )egree 0 1 Weathering Degree of H."In''''' Average length of ~ore 

I ~=~:i~ding C=Curve Fractu" < 25"1, = "'Y F)O r Rock II = Fresh Rock I = Very Soil Rock I' ~ Average length of core more than 50 en 

~ Corel{l s~SL=Shckcn.<ld, 125.50 % = Pc",r Rock " = Slightly Weathered Rod 2 = Soil Rock 2 = Average length of core 50·20 aT 
F=FauJ. CL .lay Filling ISO.75 Y. = Fair Rock J = Moderately Weather..,] Rod J = Medium Hard Rock ) = Average length of core 20·5 err 
P=Pla,1.lI L=f.irooDitc S1ainin, 175--90 G/ G::O: Good rock I~ = Highly Weathered Rod 4 = Hard Rock 14 ~ Average length of core 1= than 5 en D cavity I soil filed in ca\' ir 

11: lncgular fracture 190. . ; Very Good Rock 15 = Completely Weathered Rod 5 ; Very Hard Rock 5 ~ Average length of corc is fragment. 
FractUre 

Geologist : Inspector : 



@ GEOMINCO., LTD. 
\~% .,4'1GEOLOGIC LOG OF DRILL HOLE 

I,Uneo. 

Project ~1ul'n=th''1'1i'uftu,fu~flft=ltitl~ Drill Method Auger Drillin! Elevation mMSL 

Location U.U1U\1\1'11t1ifi ~.U1~fl'\I'I't1 tl .U,.."fl;jij Drill Started 11 /2/2010 Angle From Horizonta 90° degree 
Hole no BP2-4 Drill Finished 1112/2010 Bearing of Angle Hole degree from north 
ITotal Depth 1.20 m Logged By Geomin Depth ofO.B m 
ICo-ordinate 6090162 E 1758918 N Logged Date 11 /2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.D. DEGItEE DEGREE AVERAGE 

~~ ~~ 0 RECOVERY ROCK QUALITY OF OF LENUTII SAM PL E 
0'" 

~E ~ ~~ 
~8 

-'", SYMBOL DESCRIPTION..: DESIGNATION No 0",E Q U OF CORE ~ 8 
" 

Xl~% . IV " 
XI':!. . .v I. I· I.!J'f;) 

f
0.00-0.20 m Clay with root fragments (Topsoil)f

~ 
~ 

! \ Clay, Dark grey, 1% roots. I
~ 
f-
f-
f-

[ O.S l-
f

0.20-0.60 m Clayf-
f :. 
f

;:. 1\CI,y, Bmw"',h .,.,y, H'gh pl"tidtyl-
I
f :' . ;, 
~ Sampling at 0.40-0.60 m. 
~ 

1.0 
;,

I- ::;:: :: :::::::::.f-
f-

i:::: :{:.::: 
0.60-1.00 m Sandy Clay 

f-
f-

1~'"dY ",y, Brow""h grey. 
l-
f-
f-
f-
r

1.5 1 .00-1.20 m SandI-
r-
r- Sand., Brownish grey. r-
f-
l-
f-
f
~ 
f-
l- LO 
f-
f-
f-
f-
l-
f-
f-
f-
f
l- .5 
f-
r-
f-
f-
l-
f-
r-
r-
f-
I- l .O 
I
~ 
~ 
r-
I-
r-
r-
r-
t:..[ 3.5 
f-
r
~ 
f-
l-
f-
f-
r
~14.0 
f-
f-
f
~ 
l-
f-
f-
f-

t:..14.s 
f-
r-
r
~ 
I-
r-r-
r
~c 

RJMARJ R! kgrcc oj 'ea he. ing Degrcc"fJ:i . rdnQis Average icnglh )f core 
IB=Beddmg L < l:W. = V cry oor Ruck II = Frc'Sh Rock I V cry So 1\ Rock [I = A " .,.age IL'llg lh II rcore more thall o;u en 
J=Joinl SL=Slich'lls idr 25·50 ~~ = Poor Rock " = Sli ghtly Weathered Rod 2 = Soli Rock 1 = Ava-age h..-ngth o f core 50-20 err IZI Core los.:: 
F=Fauh CI.-ClayFiUmg 50-75 % =r.ir Rock [.1=Moderately W""th",ed Rod 1 =Medium Hard Rock ) = Avcragc h ...'fIglh of core 20-; ~n 

[P=Planar J. ..LimOWh! S~ 1 75-90~" =Good rock I~ =Hi ghly W""thaul Rud ~ =HanJ Ruck 4 = A\'~agc 1t...'·lIglh of core IL'SS than 5 l l1 D cavity I soil filed in L:.3vi~ 
11 = lrTegul ~r Fracluu: 190100% = V t:ry Good RlIck 5 = ComplC1dy Wrulhertd Rod 5 :;;:: Vca-y Hard Rod 5 =An!ra gc k,llgth o f..:.o re IS fr<tgmt:llla 

'" C' . Fr.I1.:rure 

Geologist : Inspector: 



~ GEO MIN CO., LTD. 
· ~.. co. ~ GEOLOGIC LOG OF DRllL HOLE 

iProject nUI'l1~1hf'l'l,fuiiu{'u'f1f1a=liflfl Drill Method Auger Drill in! Elevation mMSL 

ILocation lLUlUI11411f11ti' fl .Ul~fl11411f1 fi.U1~nfl';.l Drill Started 1112/2010 Angle From Horizonta 90° degree 
IHoie no BP2-5 Drill Finished 1112/2010 Bearing of Angle Hole degree from north 
ITota Depth 1.00 m Logged By Geomin Depth ofO.B m 
ICo-ordinate 609384 E 1758875 N Logged Date 11/2/2010 Depth of Casing m 

I Deptl of GWL m 
CORE R.Q.D. DEGREE DEGR~E I AVERAGE 

. ~ C5~ 0 RECOVERY SAMPLE 
~o 

~ E 

ROCK QUALITY or OF LENGTH :Of
~ t;j SYMBOL DESCRIPTION

. ~ tl° « DESIGNAnON 
CORE 

No :::>0 
Cl "'u u ~~XIO% X'!i/.

0 IV IV I' I· 

I
100-0.20 m Clay with root fragments (Topsoil) l-

I-
l-
I- Clay, Dark grey, I % roots. 
I 1\l-
I

~ I O.S 
I

0.20-0.60 m Clay l-
I ;. ;
I :;:10 ::.; ~ CI,y. Bmwn',h ."y. H'gh pl,,",'tyl-

I' ::: ::.;l-
I \ ::: \: Sampling al 0.25-0.40 m. l-
I 1.0 
I

0.60-1.00 m Sandy Clay l-
I
I- Sandy clay, Brownish grey. 
l-
I-
l-
I

~ 1.5 
l-
I-
l-
I

----
:.. 2.0 
--
---
--
-
:.. 2.5 
-----
i--
:.. 3.0 
I,... 
l-
e-
I-l-
I

:.. 3.5 
l-
I-
l-
I-
l-
I-
l-
I

t:.'4.0 
l-
I-
l-
I
f-
l-
I-
i

t-'4.5 
l-
I-
l-
I-
l-
I-
l
i

t:.15.0 

RlMARI legree 01 iealhering -,:,cll'et: 01 " orane<s Average"englh )f core 

I:~~:dinr < 250;;;;: V oor Rock II ~ Fresh Rock I ~ Very Soft Rock I - Avaagclengtllor core more than SO en 
[Z] Core I()s ~SL~Shckcnsid( 125 % ---' Poor Rock 2 = Sl ighily Wmlhered Rocl 2 ~ Soft Rock .2 = Average lengtll of core ",0-20 err 

I~::~au~r Cl.~CLay FiUmc 150 %::;: Fair Rock J = ModCf"lciy WmlhCfed Rod J ~ Medium Hard Rod .l = Avcragc length of core 20 -5 crr 
t "-limOtUtCSlaiOUlIl175-90 0,-0 ~ Good rock 4 =Highly Wealhered Rod 4 ~ Hard Rock 4 = Average length or core less than 5 en D ca\·lty :,0il riled in c.'wir 

II=lrrcgwar Fractun:: 190. ~ Very Good Rock 5 =Completely W"",h<'Ted Rod 5 ~ Very Hard Rod 5 ;:; Average length of core i~ fragmctlta 
I D_D ..::. ........ F01ldlore 

Geologist : Inspector : 



Project ~1UI~1='jh~1~,fUf\U-tU~fJtI=I'iifJtl 

Location u .u1ul1\111fJlfi fl.U1~tl1\111fJ II . 

Hole no BP2-6 
I Depth 3.40 m 
rdinate 609629 E 1758455 N 

CORE 

l)~ 0 RECOVERY

~E ~ 
~o ~ Q Cl)u u 

~1 GEO MIN CO., LTD. 
~t4 GEOLOGIC LOG OF DRILL HOLE 

Drill Method Auger Drillin~ 

Drill Started 11/2/2010 
Drill Finished IlI2/20 10 
Logged By Geomin 
Logged Date 11 /2/2010 

R.Q.D DEGREF f)EGREE AVERAGE 

RUCK QUALITY OF UF LENGTII 

or CORE 

=Cnmpk1dy Wcalha-oo Rod 

SAMPLE 
~O~ 
:,..-~ 

No g~~ 
~~8 

J = Medium Hard Rock 
4 = Hard ROck 
5 = Very Hard Rod 

Elevation mMSL-------
__9_0o 

_______ degree 
;;......_______degree from north 
________ m 
________ m 

m 

DESCRIPTION 

m Clay with root fragments (Topsoil) 

Clay, Dark grey, I % roots. 

0.20-0.80 m Clay 

Clay, Dark grey, High plasticity. 

Sampling at 0.40-0.70 m. 

0.80-2.50 m Sandy Clay 

Sandy clay, Brownish yellow 

2.50-3.00 m Clay 

Clay, Brownish grey, High plasticity. 

3.00-3.40 m Sandy Clay 

Sandy clay, Brownish grey. 

4 :;;:: A verage Icngrb of cort! I ~s lhan 5 cn 

5 = Average l~glh of core is fr~tgrncnta 
D ca\'ity i soi l filoo in cavil 

Geologist : Inspector: 



Project 

Location 
Hole no 
Total Depth 
Co-ordinate 

~~ 
e 5E 

0 

l
I
I
~ 

I-
I
~ 
~ 

t::.[ 0.5 
~ 
l-
I-
l-
I-
l-
I
I

t:-LO 
l-
I-
l-
I-
l-
I
~ 
I

t.·1.5 
~ 
~ 
l-
I
I
~ --
::'.2.0 
l
i

-I-
~ 
i
f-

t.. 2.5 
l-
I
I
~ 

l-
I-
l-
I

t:-[ 3.0 
l-
I-
l-
I-
l-
I-
l-
I

t:-13.5 
l-
I-
l-
I-
l-
I-
l-
I

t:-14.0 
~ 
l-
I-
l-
I
~ 
l-
I

t:-14.5 
l-
I
I
~ 
I
~ 
I.... 

~B' -- GEO l\flN CO., LTD. 
\~UJnco.;GEOLOGIC LOG OF DRILL HOLE 

~1UI"l1~1i1~"I,fuiiu,fu"i1!1L'1~liitJfl Drill Method Auger Drillin! Elevation m MSL ------
U.U1~fl11111f11..r fl.U1UI1I1'1f1 8 . m~nfl"Wi Drill Started 1112/2010 IAngle From Horizonta__9_0~_____degree 

BP3-1 Drill Finished 
2.00 m Logged By 

608449 E 1758500 N Logged Date 

CORE R.Q.D nEGREE 

~~ " RECOVERY ROCK QUALITY OF 
~ 

~o ~ DESIGNATION"'u u 
Xl~Y. XI 0'10 

'u . 0 .u I. 

\\/212010 
Geomin 
\\/2/2010 

DEGREE AVERAGE 

OF LENGrH 

CORE 

I' I' 

SAMPLE 

No 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 
IDept ofGWL m 

SYMBOL DESCRIPTION 

0.00-0.10 m Clay with root fragments (Topsoil) 

1\ Clay, Brownish grey, 1% roots. 

~5, 0~--r-~~~~~~~~~~~~~~-----+---+-----r------------------------------~ 

CLooCiay fiUing 50-75 % = Fair Rock 

L- L..imoOJlc SlaUUDI! 75-90 % = Good rock 

90-100% = Very Good Rock 

legre<: 01 'ealhering 
II = Fresh Rock 

2 = Slighily WcatllC'red Rod 

3 = ModcT3Iely WcatllCred Roel 

14 = Highly WeJtl,ercd Rod 

[5 = C~mrlClel y Wcalhercd Rod 

Dcgr~n r HarMes.< 
I = Very Soft Rock 

2 = So il Rock 

3 = Medium Hard Rod 

4 = Hard Rock 

5 = Vcry Hard Rod 

Average length of core 
I 0...: A,'cragc lenvth (If core more lhan----sQ en 

A\'craf?c length of core 50-20 crr ~ (pre I()s ~ 
J - Avcrag:c length o r core 20-5 (IT 

-1 - Average length of core less lhan 5 ell D c-'1\'iry i soil filed in cavi~ 

15-A,·crilJ!l! Icn~h ftr {"ore is rra~menl.1 

Geologist : Inspector: 



-------
Project ~1\J1~1:lh'M'l,f\Jti\Ji'\J"IJI\=liitJA Drill Method Auger Drillin~ Elevation m MSL 

ngle From Horizonta __90_o 
_____ degree 

degree from north 
m 
m 

thofGWL m 

SAMPLE 

SYMBOL DESCRIPTIONNo 

0.00-0.10 m Clay witb root fragments (Topsoil) 

Clay, Dark grey, I % roots. 

0.10-0.50 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.90-1.20 m. 

1.50-3.40 m Clayey sand 

Clayey sand, Brownish grey. 

I = Average h:ngLh uf core more: 

.2 = Average:: lengLh or core 50-::W.;rr lZI Core los~ 
J = Avcragt: I~gth of c,)re 20 -5 err 

= Average It..-ngth of core less than 5 en 

5 ; Average )c'Ogllt or core is rragrot:l1la 

Inspector : Geologist: 

U . Ul~f11\111tJ1~ f1.U1~f11\111f1 s .u,," Drill Started 111212010 
BP3-2 Drill Finished 1112/2010 Bearing of Angle Hole 
3.40 m Logged By Geomin Depth ofO.B 

608648 E 1758608 N Logged Date 11/2/2010 Depth of Casing 

CORE R.Q.D. DEGRH DEGREE AVERAGE 

RECOVERY ROCK QUALITY 

DESIGNATION 

OF 

http:1.50-3.40
http:0.90-1.20
http:0.10-0.50
http:0.00-0.10


Project 

tJ.u,ul1~1,tJ1fi fI.U'Hn~1'tJ 11. 

BP3-3 
3.40 m 

608963 E 1758777 N 

CORE 

RECOVERY 

£~);.,\ GEO MIN CO., LTD. 
· L~~GEOLOGIC LOG OF DRlLL HOLE 

" ,nCo. 

Dril1 Method 

Drill Finished 
Logged By 
Logged Date 

Auger Dril1in[ 

11/2/2 010 
11/2/2010 
Geomin 
11 /2/2010 

R.Q.D DEGREE DEGREE AVERAGE 

ROCK QUALITY 

DESIGNATION 

OF SAMPLE 

No 

5 ~ vee)' Hard Rock 

Elevation m MSL ------
Angle From HOrizonta __90_o_____ degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

SYMBOL 

ofGWL m 

DESCRIPTION 

0.00-0.30 m Clay with root fragments (Topsoil) 

Clay, Brownish grey, 1% roots. 

o.30-3.20 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 1.50-\.80 m. 

3 .20-3.40 m Clayey sand 

Clayey sand. Brownish grey. 

-: Average length of core less than 5 en 
5 ,:: An...'fagc Icnglh of core i... fra!--'JTlellla 

D cavity , soil filed in cavi~ 

Geologist: _____.______ . ___ ._._.... _ Inspector : 



e GEO MIN CO., LTD. 
+~w,,~; GEOLOGIC LOG OF DRILL HOLE 

Project ~'UL'I'=lh'')<I,fuiiu,fU''flft=L8f1'' Drill Method Auger Drillin~ Elevatioll mMSL 

Location lL\J1~JI'\41'fl1" ".U'~JI'\41'fI ft .u,,,,,.;jii Drill Started 11/2/2010 Angle From Horizonta 90° degree 
Hole no BP3-4 Drill Finished 1112/2010 Bearing of Angle Hole degree from north 
Total Depth 1.40 m Logged By Geomin Depth ofO.B m 
Co-ordinate 609162 E 1759065 N Logged Date 1112/2010 Depth of Casing m 

IDept ofGWL m 
CURE R.Q.U DEGREE DEGREE AVERAGE 

. ~ 3i;i 0 RECOVERY or OF LENGTH SAMPLE 
~O~ 

~ E 
6 

ROCK QUALITY ::Jf-.';1 
g~~ SYMBOL DESCRlPTION~o ~ UESIGNATION No.E Cl "'u u . CURE ~~8 

" .Xl~-;. . • v " .Xt~/. . lUI' I' 
f-

I /\/LO ')/\ m Clay with root fragments (Topsoil)"
"
"
I I \ Clay, Dark grey, 1 % roots. 
"
"
"
f-

[ 0.5 I-
" 0.20-1.00 m Clayf-
f-
f-

Clay, Dark grey, High plasticity. l-
f-
f-
f- Sampling at 0.40-0.70 m.f-
I 1.0 
I :: 1.00-1.40 m Sandy Clayl-
f ::" Sandy clay, Brownish !:,'Tey.
I ;. 
f :::l-
I
I-
l- I.~ 
I-
l-
I-
l-
I-
l-
I

"
t::.. 2.0 
f-
l-

e-
f-
l-
f-
f-
f-

t. 2.S 
f-
f-
f-
l-
I
f-
I
"
I
t" 3.0 

"
"
f-
I
"
I
"
t::... 3.5 
f-
l-
I-
l-
I-
l-
I-
l-
I

t:'" 14.0 

l-
I-
l-
I-
l-
I
I

t:14.S 
l-
f-
f-
f-
f-
f-
f-
f-

t.ls.o 
REMARJ .D. )egree of 'ea hering ~gree o. Naronc,;s ~ len,gth )f core 

I~=~~~ding < 25% =Vc-ry Poor Ruck 1= frc,;h Rock I = Very Sofl Rock JI= core more (han SO en 

IZ1 Con.: los ~SL=Slickoruid( 125-50 %:. Poor Rock I~ = Sligh.ly Weath<~oo Rod 2 = Soli Rock 2 = Avcra ge length of co, ,, 50-20 err 

I~:~~:~~r CI. ICClay Filling 150-75 % = Fair Rock 1J =Modc'fatci ), Weall,",oo Rod J = Medium Hard Rock J = Avera ge length or care 20-5 err 
L .. t.lmuoJlC Stain.i~ 175-90 % =:; Good rock 14 =Hi ghly Weathered Roel 4 =Ha,d Rock 14 = Average length of core 1<:;, than 5 1.'11 D cavity I soil filed in cavir 

11 =lrr~ular Fractufr 19u-1 = Very Good Rock 15 = Comple.el)' W":lIhc~od Rod 5c Very Hard Rock 15 = Average kflgth of core is rra~nc:ma 
Fracture. 

Geologist: Inspector: 



@ GEOMINCO., LTD. 
·i.~o.;GEOLOGIC LOG OF DRILL HOLE 

Iproject ~'UL'1~.1",,fuiiu,fu"!ltI~Liill" Drill Method Auger Drillinf Elevation mMSL 

I Location U.U1UI1\111t11fi fl .U1UI1\1'11l 8 .un"flnat Drill Started 11 /2/2010 IAngle From Horizonta 900 degree 
IHoie no BP3-5 Drill Finished 11 /2/2010 Bearing of Angle Hole degree from north 
ITotal Depth 2.00 m Logged By Geomin DepthofO.B m 
Co-ordinate 609377 E 1759090 N Logged Date 11 /2/20 10 Depth of Casing m 

IDept ofGWL m 
CO~F. R.Q.D Dl GREE Ot:.\iRH AVERAGE 

: ~ ~ E 
C;~ Q RECOV ERY ROCK QUAUry OF OF I.ENGTH SAMrL6 g

6 
~ SYMBOL DESCRIPTION~.:> ~ DESIGNATION No <.:>Cl "'u U OF CORE ~XIO% XI~/., . 'V ,u l' 1.J"" 

I-
OIUI '0 m Clay with root fragments (Topsoil)f- III

f-
f-
f- Clay, Dark grey, I % roots. 
f-
I-
f 0.20-0.90 m Clay
~'o. s 
I-

Clay, Dark grey, High plasticity. l-
I-
f-
I- Sampling at 0.50-0.80 m. 
l-
I
f 1::;';:;<:~ 1.0 

','.';' ;.f

~:»? 0.90-2.00 m Sandy ClayI-
f-
I-

::::::::::!( Sandy clay, Brownish grey. r-
f-
I- ««< :'
I- »»>, tI-

1.5 :}}>~:~r-
I-
I »»»»
f .' cle' c':: ;:;:;:f- I:: ;: ::;:;:;:r-
- I' ;:;:««-- I' :;:>'. '.', 
= 2.0 

I' ;'::;,;:;:> 
------
l-
I
f-
l 1.5 
I-
l-
I
f-
I-
l-
f-
I

~I J . o 
l-
I
f-
l-
I-
l-
t-
I

~IJ.5 
I-
l-
I-
l-
I-
I-
I-
I-

r:... 4.0 
I-
l-
t-
l-
I-
t-
l-
t-
I

~14.s 
l-
I
t-
I-
l-
I
I

~15. 0 
REMAR .0 . Oeg~o ' ea hel ing . u egr"" 0 1 Na"""",:, Average k,-nglh )f core 

IB:Oeddillg C:Curve Fraclurc < 2j% : Vc, 1'0'" Rock Ii : Fresh Rock I : Very SoO Rock I' : Avenge IC'I1gUl of COte more Ihan 50 cn IZI Core los'J=Joini S L =S li~kcn~ld\ 125-50 % =POM Rock 12 = Shghtl ) IVeilUIC' cd Rod 2 = son Rock :! = Average length of core 50 ·20 err 
F=Fauli CI -nay FIUing 150. -/0 =F,l ir Rock 13 = l\'! Cl dL'r;Hcl y W ea l.hered Rl ld J = Medium Hard Rnck J = Avcragc length o r cote ~()·5 en 
P=Planat l :· l.lroomtc Slairung175-90 % =Good rock 14 = HIghly IV"" ~l cr.xt Rod 4 = Hard Rock 4 = Avcragc length or cOte less Ulan 5 Cn D C3\ ity ! soil filed in ca\'i~ 
(=Irr,¥utar Fraclurt: 190. , = Very Good Rock 15 = Completely \\'""U,ercd Rod 5 = V ery Ha rd Rock 5 =Average length of core is fragmcn1.J 

IRIf' RNgh Swfac.CFrac1urc 

Geologist : Inspector : 



--------

~G~ GEO MIN CO., LTD. 

;g~ GEOLOGIC LOG OF DRILL HOLE 

~1UI'I1::li1 'i"I'1,fuii U,fU"flft::liiflfl 

BP3-6 
3.00 m 

609503 E 1758388 N 

Drill Method Auger Drillin~ 

Drill Started 111212010 
Drill Finished 11/2/2010 
Logged By Geomin 
Logged Date 1lI2/2010 

CORE R-Q.D UEGKEE 

KECOV~RY ROC K QUALITY Of SAMPLE 

DES IGNATION No. 

Elevation m MSL 

Angle From Horizonta 900 degree 
Bearing of Angle Hole--------degree from north 
Depth orO.B m 
Depth of Casing m 

SYMBOL 

clGWL m 

DESCRIPTION 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Dark grey, I % roots. 


0.20-2.70 m Clay 


Clay, Dark grey, High plasticity. 


Sampling at 1.50-1.80 m. 

2.70-3.00 m Sandy Clay 


Sandy clay, Brownish grey. 


core more 

2 = Ava age length of core 50 -20 crr ~ COr" l os, 
.1 = Medium Hard Rock ) = Avaa ge length of core 20 -5 crr 

P=Planar 4 = Hard Rock = Av....ge length of core less than 5 en D cavity I soil filed in Civil 
1""=' lrrecular FmC1UH 5 = V cry Hard Rock = Avaa~e length of coro is fragm eota 
RoRougb Surtace I-"r...:1urc 

Geologist : Inspector : 

http:2.70-3.00
http:1.50-1.80
http:0.20-2.70
http:0.00-0.20


~ GEOMINCO., LTD.
\\:7/GEOLOGIC LOG OF DRILL HOLE 

Project 

Location 
Hole no 
ITotal Depth 
ICo-ordinate 

:~ ~E 
Cl 

f-
f-
f-
f-
f-
f-
f-
f

~10. 5 
f

-I-

-f
-f-f-
t"I.O 
f-
f-
f-
I-
f-
f
~ 
l-

t: 1.5 
~ 
I
~ 
~ 
f

-I-
I-

~"2.0 
f-
I-
f-
I-
f-
f-
I-
I-

~ 1.5 
I-

-I-

-f-f

-I

-~ 3.0 

l-
I-
f-
I-

-f
-f-t:" .5 

l-
I-
f-
f-
l-
I
I

::"14.0 
f-
l-
f-
f-
I-
f-
f-
l-

t:-: 4.5 
I
~ 
~ 
l-
I-
~ 

Drill Method 

u . u1un~11!l1" " . UHfl1~1!l 8 .U1HI"nit Drill Started 
BP4-1 Drill Finished 
2.00 m Logged By 

608389 E 1758660 N Logged Date 

COIU' R.Q .D DEGREE 

Ci~ " RECOVERY ROCK QlIAl.ITY OF 
~ 

~8 « DESIGNATION
U 

X 10·/. XI\;!.. 'v " . lVI' 

Auger Drillin! Elevation m MSL ------
\\ /2120 10 Angle From Horizonta __90_o_____degree 
1\ /2/20 10 Bearing of Angle Hole degree from north 
Geomin Depth ofO.B m 
11 /2/20 10 Depth of Casing m 

I DeQlh of GWL m 
OEGRF.E AVERAGE 

OF LENGTH SAMPLE 

CO lli. 
No. 

SYMBOL DESCRIPTION 

I' 

0.00-0.20 m Clay with root fragments (Topsoil) 

1\ Clay, Dark brown, I % roots. 

0.20-1.70 m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.60-0.90 m. 

1.70-2.00 m Clayey sand 

I

~ , c5.0~-~--+ii!i!~iiiiiiiiiiItItiiililti!!I!I!I!I!i_----~--_t------~-------------------------------------~ 
IB=Beddin~ C ~-CUf\·" Fr.t ctUf( < 25% = ery Poor Roc k 
IJ=/oio l SL=Slicken,idt 25·50 'I, = Poor Rock 

1~:~~"U~~r 
II ' Fraclurt: 
I~ -~OUgR'un.,"C Fr."lUTe 

CI. -(; lay Filling 50·75·~ ~ Fair Rock 
I. - Lim('lDrtc Siainlnil 75-90 o. ~ :;; Good rock 

90· 100% = Very Good Rock 

)egree 01 fealheri ng 
11 = Fresh Rock 
2 = Slighll y Weathered Rod 
J = Moderately WeaUlered Rod 
4 = Highly Wea lhered Roel 

15 = Completely Weathered Rod 

DcgrCt: Ul n aru",,,,, 
I = Very Soil Rock 
2 = Soft Rock 
3 = Medium Hard Rod 
4 = Hard Rock 
S = Very H.1rd Rock 

Average lenglh )f core 
II  A" aage length of core more than 50en 
12 = Avaagelcngtil o feoreSO·20crr 
13= Average length oreon: 20·S err 
14 ~ A"aago length of core les, Ulafl 5 en 
IS = Average Icnglh of core is fragmcn Ut 

lZJ Corc10~5 
D cavity I soil filed in cavi~ 

Geologist : Inspector: 



B GEO MIN CO., LTD. 
• ~~<j,+ GEOLOGIC LOG OF DRILL HOLE 

Mtn Co. 

Project nUI~1::1h'1~,fufiuiu1'1fll\::liiflfl Drill Method Auger Drillin! Elevatioll mMSL 

Location U , U1Hn~11fl1.r fl.U1Un~11fl ~ ••••-~.::~ Drill Started 111212010 Angle From Horizonta 900 degree 
Hole no BP4-2 Drill Finished 1112/2010 Bearing of Angle Hole degree from north 
Total Depth 2.10 m Logged By Geomin Depth ofO.B m
r"_,unin,, tp 608640 E 1758766 N Logged Date 11 /2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.D. DEGREE DEGREE AVER.'\GE 

~~ ~;;l 0 RECOVERY OF OF LENGTH SAMPLE 
~O~ 

~ E 

ROCK QUAUTY :J"'~~ g~::l SYMBOL DESCRIPTIONt;jQ « DES IGNATIUN 
CORE 

No.E Cl Vl 
U u ~~8 

" .Xl~·;' . .v " .Xl~/(j . .v I. I· 

~ 
I OILO '0 m Clay with root fragments (Topsoil)~ 

~ 
I-

Clay, Dark brown, I % roots. I
~ 
l-
I
~ 

[ 0.5 I--
I- o.20-1.90 m Clayi
i
i-

Clay, Brownish gTey. High plasticity. >
l
i
~ Sampling at 0.60-0.90 m. i
>- 1.0 
~ 
~ 
~ 
~ 
I
~ 
~ 
~ 
~ 
I- Ui 
~ 
~ 
~ 
l-
I
I-

-- ::::::~«::=-[2.(1 :::i :::::' :::: 1.90-2.10 m Clayey sandi
i
i- Clayey sand. Brownish grey. l
i-
l
i

~[B
l-
I-
l-
I
I-
I
~ 
l

t:..,3 .0 -l
i-
l-
e-
I
~ 
~ 

t:.[ 3.5 
~ 
i
~ 
I
>
~ 
~ 
~ 

~[4.0 
~ 
I
~ 
I-----
~ 4.5 

i-
l
i
>
i
i
~ 

t. ~.O 
REMAR F~( D. lcgree o j 'eathering u egr<c 01 Haraness Ave~length ,f core 

I B=Bcddin~ C-Cww Fractu" --;: 25'/, = Ver Poor Ro.:k Ii = Fresh Rock 1 = Very Soft Rock I - Average .50 co 
~ Curt!los~J=Joint SL=Slickensid. 25·50 % - Poor Rock 2 = Sli~htly Wea thered Rod 2 = Soli Rock 2 = Average length orcor~ 50·20 crr 

F=Faul l CLoCiay Fi Uing 50·75%= Fair Ro.:k J '.' Mod"':ttcly Weathc'foo Roel 3 = Medium Hard Rock 3 =: Average length of core 2n ~5 (;0' 

P=P lanar L- limooiIC: Staininl 75·<)(1 % = Good rock 4 = Highly WeathcYed Rocl 4 = Hard Rock 14;: Avcragc length of core l\!Ss than Sen D cavily su il li ll1l in c.tvi l 
1=lrrC\!ular Fractur< [90.100% = V"'Y Good Rock 5 ~ Com pl e\cly Weathered Roel 5 = Very Hard Rod, 15 = AVdage length of core is i'ragInc!t11.3
R=Rougb Swfact:: ~racturc 

Geologist: Inspector : 



(8) GEOMINCO., LTD. 
Ui~Co..!)GEOLOGIC LOG OF DRILL HOLE 

Project nlu",:1i,,,,,,fuiiu-fUy]flft:liiflfl Drill Method Auger Drillin! ElevatiolJ mMSL 

Location u . 1J'Hn\l~'fllfi' fI.1J'Hn\l~'fl l!.1J~~"fI~il Drill Started 1112/20 10 Angle From Horizonta 90° degree 
Hole no BP4-3 Drill Finished 11/2/2010 Bearing ofAngle Hole degree from north 
Total Depth 0.80 m Logged By Geomin Depth ofO.B m 
Co-ordinate 608935 E 1759069 N Logged Date 11/2/2010 Depth of Casing m 

IDept ofGWL m 
CORE R-Q.D DEGREE DEGREE AVERAGE 

~ ~ ~ E 
~~ 0 RECOVERY ROCK QUAI.IIY OF OF LENGTH SAMPLE 

~O~ 

~ 
::,..-~ 

~p t;~", SYMBOL DESCRIPTION« DESIGNATION No. :Jo",i Cl "'u u . CORE 
~~8 

" .XI~% 0 IU 
XI~t 

IU I' 

-- 0.00-0.20 m Clay with root fragments (Topsoil) 
--

I \ Clay, Brownish grey, I % roots.----
=-,0.5 -- 0.20-0.60 m Clay 
- I: :~:: J ~:-

~ 
Clay, Brownish grey, High plasticity. - I»>,--

I- Sampling at 0.25-0.55 m. I-
r 1.0 
I 0.60-0.80 m Clayey sandI-
I-
~ Clayey sand, Brownish grey. 
I-
I-
~ 
~ 
l-
I- 1.5 
~ 
~ 
l-
I
I-
l-
f-
I

~ 2.0 
l-
I-
l-
f-
I-
I-
f
~ 

~,2.5
f-
l-
f-
l-
I-
~ 
l-
I

~.3.0 
r-
f-
f-
l-
I
f-
l-
I

~[3.5
I-
-
-
----
=-[4.0-------
r

=-1 4.5 
l-
f-
f-
l-
I-
l-
I
I-

t.l .. 

RIMARI )egree 01 Weathering ""!l'ce UI no"...."" Average length )f core 
IB~Bedding C=Curyc Fractuf< < 25"10 = Icry Poor Rock II ~ Fresh Rock t = Very Soil Rock [1 = o~' ... : more than 50 cn 

IZJ Corclo~)=)oinl SL=Slickcnsid, 12 % = Pnor R"ck 2 = Slil,hlly Weathered Rod 2 = So~ Rock 2 = Average Icngtll of core 50-20 aT 

F~Fault CL"·Clay FIUmg 150 % = Fair Rock 3 ~ Moderalely Wcatllcred Rod J = Moo.wn Hard Rock 3 = Average length of core 10·5 CIT 
P=Planar I.- i.imonilc $lainingl7 % = Good rock 14 = Highly Weathered Rocl 4 = Hard Rock 4 = A"..-age length of core less than 5 en D ca\;ty I soil filed in cavit: 
1=lrregular fractur< 19()· IOO % = Vory Good Rock [5 .' Completely Weathered Rod 5' Very Hard Rock 5 = A vcrage length of core is fragmenta 
R-Rongh !\urface Fracture 

Geologist : Inspector: 



e GEO MIN CO., LTD. 
•~u../ GEOLOGIC LOG OF DRILL HOLE 

MinCo, 

Project ~'UI'l'::lh''l"juiiu,fu''!Jft::liivM Drill Method Auger Drillin! Elevatior mMSL 

Location lJ.tJ1~M1\1'l1!J'lfi fl.U'~M1\1'l'!J "il .U""flnl1 Drill Started \1/212010 Angle From Horizonta 90° degree 
Hole no BP4-4 Drill Finished 11 /2/2010 Bearing of Angle Hole degree from north 
ITotal Depth 0.90 m Logged By Geomin Depth ofO.B m 
Ir()-{mlin~lf' 608935 E 1759069 N Logged Date 11/2/2010 Depth of Casing m 

1Dept ofGWL m 
CORE R.Q.D. DEGREE DEGRE E AVERAGE 

! ~ C5~ 0 RECOVERY OF OF LENGTH SAMPLE 
~O~ 

~ E 
ROCK QUAUTY :J .... ~b 

g~::1 SYMBOL DESCRIPTION<Ll ~o ~ DESIGNATION NoE Q "'u u . CORE ~~8XI~% XIOu;. 
l . . IV l . 0 . IV II I' 

f-
I OILO '0 m Clay with root fragments (Topsoil)f-

-
Clay, Brownish grey, I % roots. -- \ .-

--
lO.5 f-

I
0.20-0.60 m Clayl-

f
;. ;:.::: ~ ~ ~I-

l\ 
I ;. ;. Clay, Brownish grey, High plasticity. 
f :: ;;. :::- ;. ;.
f- Sampling at 0.25-0.55 m. f-
f- LO 
f

0.60-0.90 m Clayey sandf-
f-

Clayey sand, Brownish grey. f-
l-
f-
f-
f-
f-
l- I.!'i 
f-
f-
f-
f-
f---
=- 2.0 -------
t-
f
f- 1.5 
f-
l-
t-
l-
I-i
i
i-
f- l .O 
i
f-
f-
f-
f-
f-
f-
f

~[3.5 
l-
f
-----
-
=-:4.0 
------'-
=-1 4.5 -
i
i
f-
f-
i
f-
f

t.1, 
RIMAR R.I.D. )egrcc 0 'eal he. ing D~~rccor mr v'c"'" Average length ) f core 

IB=Bedding C=Cwve Fractuf< < 1~1I, = V", Poor Rock II .. Fresh Rock I =Vcry So li Rock I' = Avcrag,ll h..'Tlglh or I.:ort.: more than 50..:n 

lZ1 Curt:: los~IJ =Joint SL=Slickonsid( 25-50 % =Poor Rock 2 =Sligh. ly Weathered Rod 2 = Soh Rock 2 ::: Avt:2'"a ge 1t11gth of core SO·~O err 
IF=Fauil CL Clay J'iUine 50-75 %; Fair Rock 3 . Modc~a(dy Wcathc..-od Rod 3 =Medium Hard Rock ) =: A\cra ge icngth of l:orc.'!n ) ~rr 
P=Planar LLirnonih: SIaiIoing 75-9\1 % ; Good rock 14 "Hi ghly W';"th l!red Rod 4 = Hard Rock ~ ;; Anyagt: length ufl:orc Ic:ss th<JII 5 en D cavily I sOil li k'd in Q,\' I t" 
1=lrreguJarFrac.ur{ 90- 100% =Very Good Rock 5 ~ Compl<ldy Wca~H,red Rod 5 =Very H.,d Rod 5 == AVL.'fagc JCOb'lh o r ..:ort: is frdgml..11ld 
K- RougbSuruuFnocnor< 

Geologist: Inspector: 



S ' GEO MIN CO., LTD. 
~~~ GEOLOGIC LOG OF DRILL HOLE 

Project nUI'll::lhf~'1,futiu,funtlft=li[JfI Drill Method Auger Drillin~ I Elevation mMSL 

I Location u . u,un~~l!11f1 fI . IJ'Un~1'!lIl . un"fI"i'! Drill Started 1112/2010 Angle From Horizonta 900 degree 
IHoie no BP4-5 Drill Finished 11/2/2010 Bearing of Angle Hole degree from north 
IT( Depth 0.95 m Logged By Geomin Depth ofO.B m 
Ir"_,,rriin,,'p 609351 E 1759235 N Logged Date 1112/2010 Depth of Casing m 

IDept ofGWL m 
CORC R.Q.D. DEGReE DEGREE AVERAGE 

'~ ~ E 
\)~ 0 RE COVERY ROCK QUALITY OF OF LENGTH SAMPLE 

:;:IO!!! 
6 ::,.-~ 

. ~ §:) ~ No. ~~:;:I SYMBOL DESCRIPTION 
Q "'u U 

DF,SIGNATlON 
CORC ~~8XIO% X1rl.. . .v . .v I. I' 

l-
I /\/\_/\ 7/\ m Clay with root fragments (Topsoil)l-

I-
l
i- Clay, Brownish grey, 1 % roots. 
l-
I-
l-
I

f0.5 f-
I

0.20-0.70 m ClayI
~ 
l-
I- I> :;. 

~ 
Clay, Brownish grey, High plasticity. 

I
~ I:: 
~ 1: :;. :;: Sampling at 0.25-0.55 m. l-
I- 1.0 
I

1\ 
0.70-0.95 m Clayey sandl-

I
I- Clayey sand, Brownish grey. I-
l-
I-
l-
I- . 1.5l-
I-
l-
I
I-l-
I
I

~12.0 
l-
I-
l-
I
I-
l-
I-
l-
I
I- !.5 
l-
I-
l-
I
f-
l-
I
I

t:-13.0 
l-
I-
l-
I
f-
l-
I
I

t:-13.S 
l-
I
I
~ 
f-
l-
I
~ 
I
~14. 0 
~ 

l-
I
f-
l-
I
I

t:-14.S 
l-
I-
l-
I
f
~ 
I
~ 

t:.ls.u 
RIMARJ )el1,ree 01 'ca he, ing uegree or mraness ~h )fcore 

~~ng C=Curve FracturE < 25% = ' cry oar Rock 
I~ : ~;:~I~o:~theroo Rod 

I Very son Rock 11 = core more than 50 cn 
lZJ Corc l (ls~SL=Slickcnsid< 25 -50 % = Poo rRock 2 =Soft Rock 2 = Average len gth of core 50·20 err 

I ~~~u~:r Cl. oC lay FiUing SO· 75 % = Fair Rock I, =Moderately WcaU'CTOO Rod J = Mooium Hard Rock J = Average length of co re 20·5 err 
.<. 75·90 % =Good rock 14 = Highl yW~theroo Rnd 4 = Hard Rock 4 = Ava-age len~th of core lessu'an 5 en o cavity I :;oil filed in cavil 

11 =lrrcgular Fracture 90· 100% : V cry Good Rock 15 = Completely Weathcroo Rod 5 =Very Hard Rock 5 =Averagelength of core is fr agmen la 
Fracture 

Geologist : Inspector : 



-------

0 

CORli R.Q.D. DEGKH DEGREE AVEKAGE 


RECOVERY ROCK QUALITY Of Of LENGTH SAMPLE 

SYMBOL DESCRIPTIONNo 

Inspector: 

~8 

Geologist : 

J = Mediwll Hard Rod 

4 = Hard Rock 

5 = Very Hord Ruck 

0.00-0.20 m Clay with root fragments (Topsoil) 

Clay, Brownish grey, I % roots. 

o.20-2.4S m Clay 

Clay, Brownish grey, High plasticity. 

Sampling at 0.70-1.00 m. 

2 .4S-2.80 m Clayey sand 

Clayey sand. Brownish grey. 

<:ur COI\)ft: 

2 = Avt2"ag~ I...."lglh ul\:urc:: 5U-1U cn' 
) = AVl2'agc k.on glh of l.:u fC ~{) • .:; (;Il" 

4 = AV\.l'"age length ur cure Jei.''i than') cn o cavi l )' .' soil tiled in ci.lvir. 
5:;;: AVd3ge J\!nglh of cure is fragmenta 

Project nUI'I1:lh"'I,fufiu,funfJft:18fJfl 

Location U .U1~f11\1'1!l'A 'I.U1HI1\1'1!1 'il.U""fl 

Hole no BP4-6 
Depth 2.80 In 

rdinate 609033 E 1758289 N 

C;~i::
@ E 

Drill Method Auger Drillin~ 

Drill Started 1112/2010 
Drill Finished 11 /212010 
Logged By Geomin 
Logged Date 11 /2/2010 

Elevation m MSL 

Angle From Horizonta __9_0o _____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 



--------

f1? 
 GEO MIN CO., LTD. 

"g~ GEOLOGIC LOG OF DRILL HOLE 


Project 

Location 
Hole no 
Total Depth 
Co-ordinate 

~E 
CJ 

nU"1:1I1f1,,f'uiiu{uno,,:,iillfl Drill Method Auger Drillin~ 

U.U1UI1\1"1l1ti fI.U1Un\l"O II. Drill Started 11/2/2010 
BP5-1 Drill Finished 11/2/2010 
2.79 m Logged By Geomin 

608320 E 1758835 N Logged Date 11/2/20 I 0 

CORE R.Q.D. DEGREE DEGREE AVERAGE 

~o0 RECOVERY ROCK QUALITY OF OF LENGTH SAMPLE ;:> ....(j~ ~ t;~~o <: No."'u u ~~ 

Elevation mMSL 

Angle From Horizonta _~90°_________ degree 
Bearing ofAngle Hole =-________degree from north 
DepthofO.B _________ m 

Depth of Casing __________ m 
ofGWL m 

SYMBOL DESCRIPTION 

.00-0.10 m Clay with root fragments (Topsoil) 

Clay, Dark grey, I % roots. 

0.10-2.53 m Clay 

Clay, Brownish grey to dark gre)( High plasticit)l-5 % Fe-oxide 

Sampling at 1.20-1.30 m. 

sand. brownish grey (loose sample). 

) ; Medium Hard Rock 
4 ; Hard Rock 
5 ; Very Hard Rod< 

I = Average m(lre than 
2 ; Al'erage ICllgth of core 50 ·20 elf 

) ; Average length of core 20·5 crr 
:;: Avcragc length of core leiS than j en 

S ; Average Icnglh of core IS fragmen!;! 

Inspector : 

D cavity ' so il li lcd in c.ln~ 

Geologist: _.~_________ 

http:1.20-1.30
http:0.10-2.53


Project Drill Method 

tJ . tJ1Hn"1'tl'l~ tl . tJ'~tl'"1'fJ tI . Drill Started 
BP5-2 Drill Finished 
2.40 m Logged By 

608576 E 1758866 N Logged Date 

Auger Drillin~ 

11 /2/2010 
111212010 
Geomin 
11/2/2010 

SAMPLE 

No 

.J = Medium Hard Rock 

~ =Hard Rock 

5 =Very Hard Rod 

Elevation m MSL -------
Angle From Horizonta __90_o 

_____ degree 
Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

ofGWL m 

DESCRIPTION 

.08 m Silty Clay with root fragments (fopsoil) 

Silty clay, Dark grey, 1% roots . 

. 50 m Clay 

Clay, Dark redish grey, High plasticit)l ~5 % Fe-oxide patches. 

.10 m Clay 

Clay, Dark grey, High plasticity. 

Sampling at 1.20-1.30 ffi . 

. 10-2.40 m Sandy Clay 

Sandy clay, Dark brownish grey. 

1 = A",,,-agc 

2 = Average length of core 50-20 err 

1 = A vcrage length of core 20 -5 err 
4 = Average length o f core I""s u.. " 5 en 
S= Average length of core is rrag,menUi 

lZl Core l os~ 

o l:3vity .' so il fil ed in cav il 

Geologist : Inspector : 



@ GEO MIN CO., LTD. 
~;~co.~: GEOLOGIC LOG OF DRILL HOLE 

Project nUl~1::i11'l~,fuiiu{untltl::l~t1" Drill Method Auger Drillin! Elevation mMSL 

Location U .U1~"11411t11A fl .U1UnI411t1 ll .unnf1ni'1 Drill Started 1112/2010 Angle From Horizonta 90° degree 
Hole no BP5-3 Drill Finished ) 11212010 Bearing of Angle Hole degree from north 

[Total Depth 2.00 m Logged By Geomin Depth ofO.B m 
ICo-ordinate 608880 E 1759267 N Logged Date ) \/2/2010 Depth of Casing m 

[Dept ofGWL m 
CORE R.Q.D. DEG REE DEGREE AVERAGE 

~~ 0 RECOVER Y SAMPLE 
~o 

!~ EE b ROCK QUALITY OF OF LENGTI\ ::> .... 

!§ .~ ~ t;~ SYMBOL DESCRIPTIONDESIGNATION 
CORE 

No. ::>00 "'v u ~~XIO~. XI~'{'
0 . IU IU II 

t ~08 m Silty Clay with root fragments (Topsoil)fo
t-
I

! \ Silty clay, Brownish grey, 1% roots. f-
f-
l-
t olu.78 m Clayl
f- lO.5 
I

, Daark grey. High plasticity. l-
I
t-
f- Sampling at 0.80-1 .00 m . 
l-
I-
l-
t-
f 1.0 
l-
t-
l-
t-
l-
t-
t-
t-
f-
t 1.5 
t-
t-
t-
l-
f-- ;, .:-: ;:; .;.-t

;' :':< }) 1.78-2.00 m Sandy Clay
~.2.0 
f-

Sandy clay. Dark brownish grey. low plasticity. f--t-
t-
f-
r
~.2.5 
f-
f
'
f-
f-
l-
I
I-

i:-[ 3.0 
t
fo
t-
l-
f-
t-
l-
I-

i:-[ 3.5 
t-------
:"[4.0 -
r-
r.... 
r-

:
f-
r

~14.S 
t-
t-
t-
t-
f-
f-
l-
t-

t:. " 
REMAIU Degree o f Wealhering UC~"'C""H n " ull c" , Average leng lh_o f ~c 

I~~:~ding C=Curv e Fracture < 25% = 'cry ' oor Rock I ., Fresh Rock I =Very son Rock II - Avcrage k ngtll o f core more than 50 cn 

lZ1 Core l o ~~SL=Shckensid, 25-50 % = POll r Rllck 2 ' Sli r lllly Wc., tl,croo Rod 2 = Sll H Rod ~ = Average len!:.!lh o r core 50 ·20 crr 

I~:~::~r Cl.--Clay FiUing 50·75 % = Fair Rock 1 ., Moderately Weath ered Rue! J = MCt.l ium Hard Rod J =- Avcragc len gth o f ( o re ~O · S err 
I. 'l .UDOnilC Staining 75·90 % = Good rock 14 ~ Hi ghly Weath ered Rod 4 =Hard Rock 4 == Average length of core les.c; tha n .5 en D con'ity . ~oi l IilOO in ca \' i~ 

1'; frrcguJar Fractur( 90· 100% =Vcry Good Rock 5 ~ ComplClel y Weath ered Rod 5 = V cry Hard R,'ck 5 =A, cra ge length o r CNC is rragmen", 
IR RoughSurfilC<:Fracrure 

Geologist : Inspector ' 



Project ~,ul'l'~th'f1'1,fuiiui'u'f1fJft~lifJfl 

6 GEOMINCO., LTD.
\tl7GEOLOGIC LOG OF DRILL HOLE 
~J ~..1 

Drill Method Auger Drillin! Elevation m MSL ------
Location U.U'~fl'\l1'fJl~ fl.1J'~m\l1'tJ 8.U'f'"flYi Drill Started 11/2/2010 Angle From Horizonta 90° degree 
Hole no BP5-4 
Total Depth 2.67 

nate 609112 

C;&! 0 
~ 

~8 ~ 
U 

P=PI,nar 
1=lrrt.'guJar Fracturt' 
K- Rougb Swtacc Fracture 

m 
E 

Drill Finished 
Logged By 

1759302 N Logged Date 

CORE R.Q.U DEGREE 

RECOVERY ROCK QUALITY OF 

11/2/2010 
Geomin 
11/2/2010 

DEGREE AVERAGE 

OF LENGTII SAMPLE 

No 

J = Medium Hard Rod 
4 = Hard Rock 
5 = Very Hard Rud 

Bearing of Angle Hole-------degree from north 
Depth ofO.B m 
Depth of Casing m 

of OWL m 

DESCRIPTION 

2 m Silty Clay with root fragments (Topsoil) 

Silty clay, Brownish grey, I % roots. 

0.12-2.40 m Clay 

Clay, Dark brownish grey, High plasticit)( -5 Fe-oxide. 

Sampling at 1.00-1.20 m. 

2.40-2.67 m Sandy Clay 

Sandy clay, Dark grey, low plasticity. 

D cavity :' soil tiloo in ca\'i~ 

Geologist : Inspector: 



@ GEOMINCO., LTD. 

~"i nc".rGEOLOGIC LOG OF DRILL HOLE 

Iproject ~1UL~1=lh",ju;;u,fU'l"1!1t'1=Litlfl Drill Method Auger Drillin! Elevation mMSL 

Location \J . \J1HI1~11!111i fI .\J1HI1\111tl tI .\Jnn"ni! Drill Started \112/2010 Angle From Horizonta 90° degree 
Hole no BP5-5 Drill Finished 11/2/2010 Bearing of Angle Hole degree from north 
Total Depth 0.50 m Logged By Geomin Depth ofO.B m 
Co-ordinate 609308 E 1759360 N Logged Date 11/212010 Depth of Casing m 

IDept ofGWL m 
CORE R.Q.D DEGREE DEGREE AVERAGE 

: ~ ~~ 0 RECOVER\· SAMPLE 
:;l o 

~ E ~ 
ROCK QIIALITY or OF LENGTH ::> .... 

t:;~ SYMBOL DESCRIPTION~8 « DE$IGNATION No. ::>0Cl u OF CORE ~~XI~O/. XI 0"/. 

" . IV 0 . lUI, I· I .! J q,J 

f-

I I 00_010 m Clay with root fragments (Topsoil)f-
f-
f

\ Clay, Dark grey, 1 % roots. l-
f-
f :: ;.; ) ~:f ~:.2~..,. m CI.,I 0;,; 
l-t 0.5 
f-

Clay. Dark grey. High plasticity. t-
t-
t-

Sampling at 0.20-0.30 m. l-
f-
l-
t 0.30-0.50 m Sandy Clayt-
I- LO 
t-

Sandy clay, Brownish grey. t-
t-
t-
l-
t-
l-
I
I-
l- I.S 
I-
l-
t-
t-
l-
f-
f-
f

~ 2.0 
l-
I
f-
l-
I
f-
l-
I
f-
l ~ .S 
I
f-
l-
f-
l-
I-
l-
I

~.J. O 
l-
I-
l-
I-
l-
I-
l-
I
I
l- i.5 
I-
l-
I-
l-
I-
l-
I
t

~.4. 0 
l-
t-
t-
t-
l-
I-
l-
I

~14.s 
l-
I
f-
l-
f-
f
'
t

~" 
REMARI >cgree 0 1 'ealhcring u cgrcc 0 I Marones.' Average length of core 

I~~~~ding 12 < !):~ : ;,: ;~:~ R0ek 
II = Fr<'Sh ROck I Vcry So n Rock II = Average I cng~l oreore more than 50 en 

SL=Sliekensid. 12 =Slightly WC3lh(.~<>J RIld 1 = Soli Rock 12 = Average length of eMe 50 · 20 CIT lZ1 Core l os~ 

I ~~:a~~r CL..-Clay flUing ISO  1)' 0 = Fair Rock = Moder,"d), Wc;llh cruJ R"d J =Modium Hard Rock IJ = Average length of core 20-5 CfT 

I. - Limonite Slalning1 75 -90 °10 = Good rm.:k 1.1 = Hi~lliy Wca~lCrcd Red .I = Hard Rock 14 = Aver~gc length oreme less than 5 en D cavil)" soil filed In cav i~ 
II = I_rTcgul~r Fr.letuf( ' 90. 1000 

, ;, = Very Good Ruck 5 =Cnmplctcly Wca tJlCrul Rod 5 = V cry Hard Rod IS = Average length of core is fragmcnta 
Fracture 

Geologist : Inspector : 
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~ GEO MIN CO., LTD. 
\~g GEOLOGIC LOG OF DRILL HOLE 

Project nlJl~1:;lh'1~,fIJAu,fu"lJft:;liifJl'I Drill Method Auger Drillin~ 

Location U.U1unIl111J'lFi fl .U1U1111111J !l .U'''' Drill Started 111212010 
BP5-6 Drill Finished 1112/20 10 
2.50 m Logged By Geomin 

609170 E 1758430 N Logged Date 11/2/2010 

CORE R.Q.!) !)EGREE !)(GREE AVERAGE 

0 RECOVE RY ROCK QUALITY OF OF LENGTH SAMPLEt)~ Z; 
~ No.~8 U 

Elevation m MSL 

Angle From Horizonta __9_0o_____degree 

Bearing of Angle Hole degree from north 
Depth ofO.B m 
Depth of Casing m 

~GWL m 

SYMBOL DESCRIPTION 

0.00-0.12 m Clay with root fragments (Topsoil) 

Clay. Brownish grey. I % roots. 

0.12-2.30 m Clay 

Clay. Dark grey, High plasticity, -5% Fe-oxide pathes. 

Sampling at 1.00-1.20 m. 

2.30-2.50 m Clayey sand 

Sandy clay, Brownish grey. 

3 ~ M<>.1ium Hard Rock 
4 ~ Hard Ruck D cavity I soil filed in cavil" 
5 ~ Very Hard Rock 

Geologist: Inspector: 

http:2.30-2.50
http:1.00-1.20
http:0.12-2.30
http:0.00-0.12
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