Geological Investigation
for
the Broadlands Hydropower Project

Appendix

CHAPTER 1

CORE DRILLING



1.1 BoreHole L ogs



GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

E‘E’R'S LABORATORY

JARGHITEGESS & STE
INVESTIGATION
UNIT

LOCATION :- DIVERSION TUNNEL,KEHELGAMU OYA,LEFT BANK B.H No.: DT 01
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 20/12/02 X-COORDINATE :164,981.324m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightl thered chi kit
COMPLETED : 29/12/02 'Y-COORDINATE :198,303.675m _g 9 resh fo slightly weathered chamockdie
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth = i ot i
MACHING TYPE : TONE ELEVATION (COLLAR) :122.771m smof O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :97.271m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NQ FINAL DEPTH :25.50m Y HW - Highly Weathered Boulder _—
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : KRNK INCLINATION : Vertical v Ightly Weatheref
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s Q
17 < £
g £ S
. & g Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 % ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
% 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 " T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
El1 3 © g E ] S o olz|2] 2|5 = characteristics, strengths, joints o Q o x B
Il 9131l <13 Sl Elalecl g 2] 8 I [ = T T
el > Zlz2Quflu] e 2 Zl Qlolul=| s | & o w o E =
alz 2lz|zls)e]2 gl ol¢|5| |2z g & 3 i I
old Slojx] =] o = of 2[E|s]E]32]38 [ s} o = =)
0.00 Brown colour, densed,clayey silty
045] 31 sand with weathered rock particles
1 1.00 1
23112
1.40 1.45m
20112 Joint at 1.91m(45°%) (Partly weathered Fresh to slightly weathered rock of 30 12
2 joint surface) biotite gneiss 2.00m 2
Vertical joint at 2.26-2.50m (Fresh tight Fresh rock of biotite gneiss 64
20 joint surface)
Joint at 2.50m(65°%) (Smooth joint surface
3 filled with greenish material) 1 Nil 3
4 0.40
7] 0.70
1| 645 20| [1.90[ 0 |5+107
4 7 1.10 4
4 0.90
1] 0.40
>
I
o
5 5
Joint at 5.43m(55°%) (Weathered rough 80
joint surface)
Joint at 5.92m(55°) (Iron stained joint
6 surface) 6
21
7 7.00m, 7
Sub vertical joint at 7.12-7.50m (Fresh Fractured, fresh rock of biotite 46
tight joint surface) gneiss
Joint at7.68m(20°%) (Iron stained, rough joint (Rock broken into pieces due to
8 surface) 1 0.80 joints) 8.00m| 8
4 0.80 Fresh rock of biotite gneiss
7 1.20
6as| 1145| 10 160 o0 41107
9 7| 090 9
4 0.60
22 1 0.50 9.40m
Fresh rock of garnetiferous quartz
10 rich gneiss 10
2
11 -g 11.00m| 11
ﬁ Fresh rock of garnet biotite gneiss
>
g Some pyrites available
12 12
13 13




DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
2 g 2
s > }
z NO OF JOINTS, SETS, TYPE, SPACING, 4 £ m‘k ";”e' colour, vgm‘"ls'ze';efwe‘ Z"d
2le ORIENTATION, CONNECTIONS, 5 gl i “:e; e b ee g
w 2212, (ROUGHNESS, PERSISTENCE, o El _|E ineated, flow banced, gneissose, k9
S glcl21z SEPARATION, FILL TYPE, AND THICKNESS Elo| 2| 5| & |porhyiticetc: scale as for joint spacing), 9] g o
Z slulz]y . . s|T|12| s = %5 weathering, alteration, minor lithological o o Z
1< glelc]la SLICKENSIDED) o wlo| & =]7% 3 8 Z ~
E 3 9 g i = w o o g|=| 2 5 = characteristics, strengths, joints o i} < [ E
< g g 3 -4
=1 S g2l =] 32 z| Gla|E|£]|5|¢& z w a £ z
AEE I HHEE 2l 2|¥|c|E| 8| g g & -
818 3]8)12]s]18]=3 o] RlE|S| &8[3]S 5 3 o H 8
Foliation joint at13.20m(65°% (Smooth Fresh rock of garnet biotite gneiss 60
slickensided joint) Nil Mica rich band from 14.00-14.30m
Joint a113.33m(58°) (Fresh joint surface) 0.10
14| 23 Joint at13.93m(45°%)(Fresh joint surface) 7 0.40 14
Foliation joint at14.09m(40°) 1145| 1645| 10 110 0 [3+10° 14.20m!
(Fresh joint surface) 7 0.50 Fresh rock of quartzite
4 Nil Some garnets
15| 27 1 Nil 15
16 16.00m 16
Subvertical joint at 16.55-16.75m Fresh rock of quartz rich biotite 38
28 (Rough, irregular joint filled with thing film of gneiss
greenish material & this goes along biotite
17 rich band,Mica & pyrites available at the joint) 17
Joint at16.78-16.94m(70%)(Rough,irregular 65
joint surface)
Joints at 17.57(60°%) & 17.77(40°) 1 Nil 17.73m!
18 (Joints partly filled with calcitic gauge) 4 0.60 Fresh rock of Calc gneiss 18
7 0.60 18.15m| 48
Subvertical joint at 16.55-16.75m 1645] 21450 10 0.90| 0 [2*10°|Fresh rock of biotite gneiss
(Joint filled with calcitic gauge) 7 0.30 18.88m
19 2 4 Nil Fresh rock of Calc gneiss 19
1 =
s .
z 1 Nil
2
>
o
Qo
20 19.94m 20
Joints at 20.18m(20°),20.18m(50%), Fresh, fractured rock of quartz rich
20.22m(55%),20.27m(60°%) garnetiferous biotite gneiss
Joints at 20.28-20.43m(73°%),
21 20.50-20.68m(73°), 20.84-20-21.00m(73°%) 21
(Joints partly filled with calcitic gauge)
Joints at 21.10-21.30m(70°%), 21.50m
20.31-21.49m(70%), 21.50-22.00m(70°%) Fresh, fractured rock of quartz rich
22 (Joint filled with calcitic gauge) garnetiferous biotite gneiss 22
1 Nil Rock broken into pieces due to
4 0.80 major joint pattern
7 1.10
23 as| ss(10] |1.60] 0 |510° 23
Sub vertical joint at 23.30-23.64m 7 0.80 23.20m| 40
(Joint partly filled with calcitic gauge) 4 1.10 Fresh, fractured rock of quartz rich
1 0.30 garnetiferous biotite gneiss
24 24
Foliation joint at24.57m(40°) (Joint goes
along biotite rich layer)
25 25
Foliation joint at25.32m,25.48, a4
29 25.53m(450)(Fresh joint surface) 25.60m|
BOREHOLE COMPLETTED AT 25.60M
26 26
27 27
28 28
29 29
30 30




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
- 5
1] T
[} =
;' & rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, s £ = lineated, flow banded, gneissose, z
ud E ; 3 ] (ROGHNESS, PERSISTANCE, SEPARATION, g E kg E [porphyritlic,etc: scale as for joint spacing),| ) g
<Z( 5 E x g FILL TYPE, AND THICKNESS SLICKENSIDED) sy < % g f weathering, alteration, minor lithological 9 [e} 2
13 9] = E u S % Ol s8] 7] S characteristics, strengths, joints o 2 ° [ B
I1 < 91310« T 3 cl Elz gz 2] I @ = T T
zl o w 2 s o El W = T w a E
I -1 = = < Qla sfeEls]|u w ] £ z
nlz 2zl=lzsli]:z el o|lz 8l <] &8 g 15 <4 u i
ol o Slaojxf=] o z ul Fle Sl S 3 <] 8] o = =]
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

LABORATORY
& SITE
INVESTIGATION
UNIT

cecb

LOCATION :- MAIN DAM AXIS,RIGHT BANK

B.H No.: MB 01

DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
[JOINT ROUGHNESS [JOINT SEPARATION Sand
STARTED : 25/10/02 X-COORDINATE :164,717.431m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightl thered chi kit
COMPLETED : 2002/11/4 Y-COORDINATE :197,640.971m _g 9 resh fo sightly weafhered charnoctdie
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth = i - .
MACHING TYPE : TONE ELEVATION (COLLAR) :122.585m smot O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
[JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :81.815m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NQ FINAL DEPTH :40.77m Y HW - Highly Weathered Soulder _—
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : WLN INCLINATION : Vertical Y antly Weathere
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s z
17 < £
S P <
. & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, N
. 2 ORIENTATION, CONNECTIONS, . E 2 lineated, flow banded, gneissose, %
g 5 = 3 9 (ROGHNESS, PERSISTANCE, SEPARATION, T " T = E porphyritlic,etc: scale as for joint spacing),| Iy w
% E 5 4 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
g 2 o = E u ¢ o Ol 2] @ g ] characteristics, strengths, joints I3} I < @ E
AN HHE R E 5| Blals| 2|28 g & 3 2|z
= > 2l dju]l = I I 2l @ E = 8 & a % [=) ; I~
iz 2zlsl=sle]:z gl o|lz|2| Ef25] 8 g 8 o ] &
ol o Sjaojx] S o z L a3l ] 3 8] [} O ['4 2 o
0.00 Brown to whitish brown colour
s 045 6 clayey silt with few quartz sand
<]
Qo
1 g, 1.00m 1
- Joint at 1.40m(30°%)( Joint surface weathered Highly weathered rock
25 into rock & rough joint filled with silty clay) 1.48m
Py Fresh rock of charnockitic gneiss
5
2 S 2
g 2.25 Joint at 2.41m(60°%) & 2.53m(55°) 2.36m
j=}
g 2.60 (Weathered, rough joint surfaces) Highly to mod . weathered rock of acidic chamockite
g 27110 Subvertical joint at 3.00m(Highly weathered, Moderately weathered rock of
3 é rough joint surface filled with clayey material) biotite schist 2.95m 3
e Joint at 3.35m(55%)( Joint surface weathered Highly weathered rock/Rock in pieces 7
into rock & rough joint filled with white gauge) Fresh rock of charnockitic gneiss
Joint at 3.75m(35°%)(Fresh tight joint )
4 4
5 Joint at 5.16m(48°) (partly iron stained 5
smooth joint surface)
1] 0.50
Joint at 5.85m(48°%) (Fresh joint filled with 4 2.10
6 thing film of brownish material) 7 5.50 6
43| 908| 10 1600| 3 |4*10°|Quartz rich band from 6.15m-7.30m
7] 5.80
4 1.90
7|26 1f |o20 7
Joint at 7.31m(15%)(Fresh tight joint )
8 5 8
| | o
=
2
-
El 9
27
10 10
1] Nil
4 Nil
7] 0.02
908| 1422 . A
11 10[ |o.os| o [11107 11
29 7] 0.03
4 Nil
1] Nil
12 Biotite rich band from11.93m to 12
12.38m
13 13




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s :g
8 z s
E" & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
12l¢ ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, >
ud E g 5 ] (ROGHNESS, PERSISTANCE, SEPARATION, g » @ "3\ E porphyritlic,etc: scale as for joint spacing), o é
. <Z( 5 E % § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 é < 5 wealhenng,a!&e.ralion. minorlithf)\ogical 9 [}
B é % g n u g o g zfSf? 5 £ characteristics, strengths, joints o Q
HERHEBHEE HEEHE AR & 3
Fresh rock of charnockitic gneiss
1 Nil
4 Nil
7 0.02
12| 19310 0.60| 0 [2:107
7 0.03
4 Nil
1 Nil
Biotite rich band from19.56m to
20.13m
1 Nil
4 Nil
g Joint at 21.46m(60°) (Fresh joint filled with 7 0.02
g thing film of yellowish material) 1931 2417) 10 050| 0 |17107
E’ 7 0.20
- 4 Nil Biotite rich band from 21.95m to
Foliation joints at 22.27,22.29 & 1 Nil 22.14m
22.32m(15%) (Rough joint filled with thing
film of greyish material)
1 Nil
4 0.01
7 0.03
2417 2074 10 0.06] 0 [107
7 0.02
4 Nil
1 Nil

R.Q.D. %
WEATHERING
DEPTH (m)




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
& s @
£
3 £ )
::. i} g‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, N
= 8 % ORIENTATION, CONNECTIONS, & E E lineated, flow banded, gneissose, ;
% 5 e 212 (ROGHNESS, PERSISTANCE, SEPARATION, g w T = E porphyritlic,etc: scale as for joint spacing), Iy u>J
<Z( E u'_J g "‘>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s E 8 E i' 5 weathering, alteration, minor lithological 9 o) 2
£ E o] § o1y u>J e .9 % el B 5 E characteristics, strengths, joints I3 8 s 5 £
< O = = g g I 4
3 IS B Bl I B z| glZ2|E| | 5|2 g w o £ |z
AR HEEHEE gl olEls| g &3 g g S I
sl 8 3|81 8 = ol 2[E|s] &3]3 [ O o = =)
Fresh rock of charnockitic gneiss
31 31
2 1] Nil
4 Nil
7] 0.04
2074|3427, . A
32 10[ |o.o8| o [21107 32
7] 0.05
4 Nil
1] Nil
33 33
34 34
35 35
c
H
I
Qo
=
=)
g
36 1 Nil 36
4 Nil
7] 0.30
wz| wm10| ]0.09] 0 |20
37 71 |o.04 37
4 0.01
3 1] Nil
38 38
39 39
40 40
4 40.77m|
41 BOREHOLE COMPLETTED AT 40.77M
42 42
43 43
44 44
45 45
46 46




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT Gt

[{3RS LABORATORY

& SITE
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :-MAIN DAM AXIS,RIGHT BANK B.H No.: MB 02
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
[JOINT ROUGHNESS [JOINT SEPARATION Sand
STARTED : 2002/10/11 X-COORDINATE :164,701.313m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightl thered chi kit
COMPLETED : 18/10/02 Y-COORDINATE :197,626.567m _g 9 reshito slightly weathered chamockite
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth = i ot i
MACHING TYPE : TONE ELEVATION (COLLAR) :109.430m smof O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
DRILLING METHOD : ROTARY 69.300 PONT SPACTC OTHER SYMBOLS Quartzite
H ELEVATI ON (BOTTOM) :69.. m
( ) VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NQ FINAL DEPTH :40.13m Y HW - Highly Weathered Boulder _—
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : WLN INCLINATION : Vertical Y antly Weathere
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s Q)
@ £ 2
g £ g
;- & :? Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 % ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
% 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 w T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 4 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
El 3 © g E y g 2 o g2 v g = characteristics, strengths, joints o Q < & B
] < 3 E 8 g g & £
= IR R I O e z| alz|E[E|¢g|¢e z w g £ |z
AR HEEHEE gl olEls| g &z g g S I
sl 8 3|81 8 = ol 2[E|s] 8] 323 [ s} o = =)
Joint at 0.30-0.46m(70°%) Fresh rock of charnockitic gneiss 57
Joint at 0.52m(20°%)
(partly iron stained rough joint surfaces) 75 75
1 Joint at 1.22m(40°%) 84 1
(Iron stained rough joint surfaces)
Joint at 1.42-1.58m(70°) 37
1.70 Joint at 1.68-1.76m(70°%)(Iron stained,
2 18/10 slightly weathered joint surfaces) 2
2.20
2.45 1] 0.35
2.60 4 2.02
3 2110 7| 380 3
3.10 Parallel joints at 3.64m & 3.67m(5°) 100 s30f 10 635 1 [2410%)
13,14 120 (Iron stained, weathered joint surfaces) 7 4.10
11 4 1.98
4 1| |o42 4
5 5
6 6
>
o
o
=
2
= 1] 0.01
7 = 4| |0.02 7
7] 0.03
12 so o) 10| |0.05[ 0 [14107]
7] 0.04
8 4 |o.01 8
1] Nil
9 9
13
10 10
1] Nil
4 0.01 Biotite rich band at 10.82m-10.92m
11 7[ |o.03 11
oms| 1| 10| [0.05 0 |17107
7 0.02
4 0.01
12 1 Nil 12
13 13




DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
£
S £ <
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), ) [
<Z( 5 w x § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological ] o
El 3 ¢ g E 5 g <] o = 2|5 2 characteristics, strengths, joints o Q
< g o =) = 2 o T o
Ely zl12el b E]Z HEIVIFIEL R R z w
il JElel=]la]z el Slul<|g|8]|% S g
a]ld Sls)lz]l=z]al]z:= o] Rlafs]&]3]8 [ 8]
Fresh rock of charnockitic gneiss
Joint at 16.37m(45°) 1 Nil Biotite rich band at 16.35m-16.55m
(Smooth mica rich joint surface) 4 0.01
7 0.02
1480] 1954 10 0.04| 0 [1:107)
7 0.03
4 0.01 Biotite rich band at 17.35m-17.46m
1 Nil
Biotite rich band at 17.89m-18.05m
Foliation joints at 20.82 &20.86m (30°) 1 Nil
(Fresh, tight joints) 4 Nil
2 71 |oo1
S5 107!
2 1954] 24050 10 0.03| 0 |90
3]
= 7| |o.02
= 4 Nil
1 Nil
23.22m
Fresh rock of pegmatite
23.66m
Fresh rock of granulitic biotite
gneiss
Foliation joint at 24.72m (30°%)
(Fresh, tight joint)
1 Nil
4 0.01
7 0.02
2405 2093 10 0.04| 0 [9+107
7 0.03
4 Nil
1 Nil

R.Q.D. %
WEATHERING
DEPTH (m)




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
8 £ &
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, s
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), ) [
<Z( 5 E x § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological 9 [} %
B 3 9 g E u S o o g|= 2|5 = characteristics, strengths, joints o Q < [ B
5] @ H 4
=1 s glzZ1cls] =12 =| g|2|&|E|5 |2 z w g £ z
alz gl21Elz1e]¢ ol 2(E|z|E|&|% g 4 o g &
=1 I R E HEEHEH AR 5 3 ¢ 2 3
Fresh rock of granulitic biotite
gneiss
31 31
1] Nil
32 4 [o.01 32
7 0.02
200| 3525) 10 0.04| 0 [17107
7 0.02
33 4 Nil 33
1] Nil
34 34
>
o
35 5 35
2
2
=
36 36
17 1 Nil
37 4 [o.01 37
7 0.02
wos| wn(10] 0.04] 0 1407
7 0.02
38 4 [o.01 38
1] Nil
39 39
40.13m|
40| 18 40
BOREHOLE COMPLETTED AT 40.13M
41 41
42 42
43 43
44 44
45 45
46 46




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT Gt

[{3RS LABORATORY

& SITE
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :-MAIN DAM AXIS,LEFT BANK B.H No.: MB 03
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
[JOINT ROUGHNESS [JOINT SEPARATION Sand
STARTED : 2002/12/6 X-COORDINATE :164,673.670m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightl thered charnockite
COMPLETED : 21/12/02 'Y-COORDINATE :197,602.979m _g 9 reshito slightly weathere
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth = i - .
MACHING TYPE : TONE ELEVATION (COLLAR) :107.225m smof O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
DRILLING METHOD : ROTARY 57.225 PONT SPACTC OTHER SYMBOLS Quartzite
H ELEVATION (BOTTOM) :57.. m
( ) VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NX FINAL DEPTH :50.00m Y HW - Highly Weathered Soulder _—
MW= moderately wide MW - Moderately Weathered
C= Closely SW - Slightly Weathered
FOREMAN : < Incli °
MRAMHP INCLINATION : Inclined (50°) VC= very closely TCR - Total Core Recovery
LOGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s Q)
@ £ 2
g £ g
;- & :? Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 % ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
% 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 w T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
El 3 © g E y g 2 o g2 v g = characteristics, strengths, joints o Q < & B
Il < ¢ =] = g k) I 4 I
£l 212|clE) ]2 z| c|8|E| S5 ¢ £ W g A
AR HEEHEE gl olEls| g &z g g S I
sl 8 3|81 8 = ol 2[E|s]E]32]38 [ s} o = =)
0.00 Fresh rock of charnockitic gneiss
JFrom 17"
1 1
1.23
72
1] Nil
2 4 Nil 2
2.38 7] 0.03
6 2.60 Joint at 3.64m (30°) (Fresh, tight joint) oes| so0f 10 0.05| 0 [17107
10012 7] 0.02
3 4 Nil 3
1] Nil
4 4
5|7 Joint at 5.03m (60°) 5
(Partly chloritized, tight joint)
6 6
>
<
© i | i
7 4 Nil 7
7] 0.03
s500| 1000 10 0.05| 0 [1*107|Bictite rich band at 7.36m-7.56m
7] 0.03
8o 4 [o.01 8
1] Nil
9 9
10 10
1] Nil
11f 10 4 Nil 11
7] 0.03
1000 1500 10 0.05| 0 [1407
7] 0.04
12 4 |oo1 12
1] Nil
13 13

10




DRILLING |SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
£
8 z s
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), ) [
<Z( 5 w x § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological ] o %
El3 ¢ g E 4 g o o g |- g 5 £ characteristics, strengths, joints o Q < z B
H N AR E s| ola|g| £ & z w P £ z
alz gl21Elz1e]¢ ol o|lulg|lT[&]% g 4 o3 g [N
818 3]8)12]s]18]=3 o] RJE|S| &8[3]S 5 3 H H 3
Fresh rock of charnockitic gneiss
14| 11 14
15 15
16 16
1 Nil
4 0.03
17| 12 71 |oa0 17
1500] 2000| 10 015 0 [44107]
7 0.12
4 0.04 Biotite rich band at 17.58m-18.00m
18 Joint at 18.05m (50°) (Fresh, tight joint) 1 Nil 18
19 19
20| 13 20
21 21
3 Foliation joint at 21.88m (30°%)
o (Fresh, tight joint) 1 Nil
22 4 |o.06 22
7 0.12 Biotite rich band at 21.88-22.42m
woof 20f10[ [0.35] 0 [9r107)
7 0.28
23 4 |o1o 23
Joint at 23.16m (37°) 1 Nil
(Fresh,rough, tight joint)
24| 14 Joint at 24.05m (60°) 24
(Fresh,chloritized, tight joint)
25 25
26 26
1 Nil
4 Nil
27 7 0.04 27
2500] 3000| 10 0.07| 0 [2:107]
7 0.03
4 Nil
28| 16 1 Nil 28
29 29
30 30

11




[SPT RESULTY

JOINTS

GENERAL DESCRIPTION

RECOVERY

DEPTH (m)

DAILY ADVANCE

WATER LEVELS

DEPTH
N'VALUVE

DEPTH (M)

NO OF JOINTS, SETS, TYPE, SPACING,
ORIENTATION, CONNECTIONS,
(ROGHNESS, PERSISTANCE, SEPARATION,
FILL TYPE, AND THICKNESS SLICKENSIDED)|

Coefficient of Permeability (cm/s)

FROM TOP

TO BOTTOM
PRESSURE (bars)
WATER LOSS
(total{liters}/time{min}
Lugeon Unit (Lu)

rock type, colour, grain size, texture and
structure ( massive, cleaved, foliated,
lineated, flow banded, gneissose,
porphyritlic,etc: scale as for joint spacing),
weathering, alteration, minor lithological
characteristics, strengths, joints

GRAPHIC LOG
CORE RECOVERY %

32

36

40

45

47

DRILLING
@
1]
e}
=<
o
9

Q
31z
4 E
x |2
o e
o<
ol 218
El =N M
ol 2 | =
x
S|
>
o
o

Joint at 30.57m (45°)

(Fresh,chloritized, tight joint)

Foliation joint at 32.28m (55°%)
(Fresh, tight joint) Joint goes along biotite

rich layer

Joint at 46.46m (60°)
Joint at 46.55m (60°)

Fresh rock of charnockitic gneiss

Biotite rich band at 32.28-32.50m

40.40m

(Fresh,chloritized, tight joints)

Fresh rock of garnet biotite gneiss

R.Q.D.%

83

WEATHERING

DEPTH (m)

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
] 8 = s
-1 Q % & _g g - rock type, colour, grain size, texture and >
“d E e 3 ] NO OF JOINTS, SETS, TYPE, SPACING, g < T E structure ( massive, cleaved, foliated, 1) ﬁ
z : Glz]e ORIENTATION, CONNECTIONS, = i’ elglE]¢% lineated, flow banded, gneissose, 9 3 Q
£l 3 ¢ g S u 4 | (ROGHNESS, PERSISTANCE, SEPARATION, % Ol sl S| 7@ ; porphyritlic,etc: scale as for joint spacing), o Q o E B
] = Y E [¢] & T 3 |FILL TYPE, AND THICKNESS SLICKENSIDED)] 5 ? g [ 2 O | weathering, alteration, minor lithological ; ﬁ = z I
E1Z 5l2]¥ = Iy < % ald % 2 3 ® characteristics, strengths, joints g 4 3 g I
818 3]8)12]s]18]=3 il °JE s e]z2 5 3 o H 8
Fresh rock of garnet biotite gneiss
Nil
4 0.02
48 71 |o.06 48
ss00 s000| 10 0.14| o [4+107
g>)‘ 7 0.07
© 4 |oo2
49 1 Nil 49
50| 21 50.00m| 50
BOREHOLE COMPLETTED AT 50.00M
51 51
52 52
53 53
54 54
55 55
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
64 64
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ENGINEERS LABORATORY

GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT amameasy  «sie
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :-MAIN DAM AXIS,LEFT BANK B.H No.: MB 04
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
[JOINT ROUGHNESS [JOINT SEPARATION Sand
STARTED : 26/12/02 X-COORDINATE :164,658.747m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightly weathered charnockite
COMPLETED : Y-COORDINATE :197,585.707m Ny
2003/1/1 SR: slightly rough MO= moderately open Highly to mod weathered charnockite
_ th _ . . .
MACHING TYPE : TONE ELEVATION (COLLAR) :116.814m S= smot O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
DRILLING METHOD : ROTARY 76.814 [JOINT SPACING OTHER SYMBOLS Quartzite
H ELEVATION (BOTTOM) :76. m
( ) VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NX FINAL DEPTH :40.00m Y HW - Highly Weathered Soulder
MW= moderately wide MW - Moderately Weathered
. C= Closely SW - Slightly Weathered
FOREMAN : INCLINATION : Vertical
MRAMHP VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s Q)
@ £ 2
8 £ &
;- & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, N
=1 Q % ORIENTATION, CONNECTIONS, > E E lineated, flow banded, gneissose, ;
g 5 e 3 9 (ROGHNESS, PERSISTANCE, SEPARATION, T " T = E porphyritlic,etc: scale as for joint spacing),| Iy w
% E 5 4 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
B E ) g E u u>J e .9 % bl B g € characteristics, strengths, joints I3 8 s 5 B
Il < ¢ 3 E 8 8 g & £
= IE1 Bl I e z| g|BlE[=|5)|¢ g W a e | £
I Z @l=21%1E I <>( o oflg| = = 1} £ < 4 o < o
w = <Jzz]l<] < w z @ ol |<| 5 2 <] o Q 4 ) w
ol o ooz} S o z L a3l ] 3 8] [} O ['4 2 o
0.00 Yellowish brown soft silty clay(rop soi)
045( 8 0.45m
Yellowish brown soft sandy clay
1 1.00m 1
Boulder of weathered rock
1.68 (Boulder has crushed into pieces)
28m2| 1.55
2 1.95] 2.00( 17 2.00m 2
20112 Yellowish brown,soft, silty clay
Highly to moderately weathered
rock of garnet biotite gneiss
c
3 H 3.85 3
b 2n2
=
=)
g
4 4
Joint at 4.48m(65°%)(Weathered ,rough, 85
filled with clayey silt)
100% water loss at 4.48m 4.88m|
526 Fresh rock of charnockitic gneiss 5
6 6
7 1 Nil 7
4 0.02
7] 0.05
sw| 10| 10| [0.08[ 0 |21107
8 7| |o.06 8
4 0.03
1] Nil
9 % 9
© 9.39 9.28m/
3112 Fresh rock of pegmatite
10 10
10.19
11
11.10m
11 1 Nil Fresh rock of charnockitic gneiss 11
4 0.04
7] 0.08
so| 1500 10| [0.13[ 0 |3+107
12| 27 71 |0.09 12
4 0.40
1] Nil
13 13
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DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
<} £ &)
E" & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
12l¢ ORIENTATION, CONNECTIONS, — £ 2 lineated, flow banded, gneissose, >
ud E g 5 ] (ROGHNESS, PERSISTANCE, SEPARATION, E » @ "3\ E porphyritlic,etc: scale as for joint spacing), o é
. <Z( 5 E % § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 é < 5 weathering, a!ie.ralion. minor Iithf)\ogical 9 [}
£ é % g LO‘- u g E g % 3 E 5 S characteristics, strengths, joints o Q <
HEE FIHEHHE 3l S|AlE[5]E]|¢z g ¥ g
gl s slelzls|8]¢z E| elE|s[e]| 38 8 3 g
Fresh rock of charnockitic gneiss
Joint at 14.20m (600) (Fresh, tight joint)
Joint at15.04m(10°%)
(Partly iron stained rough joint surface)
Foliation joints at 16.50 & 16.53m (60°%)
(Fresh, tight joints)
1] Nil
| 17.23 4 0.03
0112 Joint at 17.63m (50°) (Fresh, tight joint) 7 0.06
1500 2000f 10 0.10| 0 3107
Joint at 17.92m (45°) (Fresh, tight joint) 7 0.06
Foliation joints at 18.06,18.15,18.23, 4 0.04 Biotite rich layers appeared & rock 63
18.48 &18.93m (60°) 1 Nil is jointed along this layers
(Fresh, tight joints)
Foliation joint at 19.25m (50°%)
(Fresh, tight joint)
Rock in pieces due to joints 46
&>, (Chloritized, tight joint-may be foliation joints) Rock in pieces(From 21.00-21.56m)
o 1| |o.02 Maximum-5cm
Joint at 22.33-22.52m (75%)(Chloritized, tight joint) 4 0.16
Foliation joint at 22.68-22.98m (75°) 7 0.28 0
(Chloritized,slickensided, tight joint) 2000] 25.00f 10 0.45| 0 [1710°
Joint at 22.80m (300) (Chloritized, tight joint) 7 0.30
Joints at 22.90 & 22.96m (50%) 4 0.18
(Chloritized,slickensided, tight joint) 1 0.03 70
Vertical joint at 23.00-23.30m (50°%)
(Fresh, tight joint)
1] Nil
4 Nil
7] 0.04
2500 3000| 10 0.08| 0 [34107]
7] 0.05
4 0.02
1] Nil

15

DEPTH (m)

WEATHERING




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
£
S £ <
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, s
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), ) [
<Z( 5 E x § FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological 9 [e} %
B 3 o g E u S o o g|= 2|5 = characteristics, strengths, joints o Q < [ B
< O =} = 2 o T o
=l > 2] = o E El = gl 8|2 @ Slg|e g 4 a E £
Glz 2|zl g2 gl olE|=| £ &% g & <4 u ir
ol ad ola]lz|3] o Z vl Elafzs| 2] 3]0 ) ] o = o
Fresh rock of charnockitic gneiss
31 31
1] Nil
4 0.03
32 71 |oas 32
3000 3500 10 0.25| 0 64107
7] 0.19
4 0.04
i
33 1 Nil 33
34| 30 34
34.80m
resh rock of calc. gneiss
35 > Fresh rock of cal i 35
o U
Mica rich band at 35.59-35.73m &
core is partly washed out at this band|
36 36
85
Joints at 36.55 & 36.88m(45°)
(Joint filled with thing film of calcitic gauge) 1 Nil
37 4 |o.03 37
7 0.18 73
so| w0f 10| |0.25] 0 6407
Vertical joint at 37.65-37.92m 7 0.19
38 (Joint filled with thing film of calcitic gauge) 4 0.04 38
1] Nil
39 30.00m 39
Fresh rock of charnockitic gneiss
40| 31 40.00m 40
BOREHOLE COMPLETTED AT 40.00M
41 41
42 42
43 43
44 44
45 45
46 46
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ENGINEERS LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  amamsy  &sre
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :- CONDUIT TRACE B.HNo.:CT1
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 21/11/2002 X-COORDINATE :164,584.150m an
VR= very rough V= very tight Clay
COMPLETED : 24/11/2002 V. COORDINATE :197 638.873m R: rough T= tight Fresh to slightly weathered charnockite
: T SR: slightly rough MO= moderately open Highly to mod weathered charnockite
MACHING TYPE : TONE ELEVATION (COLLAR) :121.883m S= smotth O= open Fresh to slightly weathered biotite gneiss
: e SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :101.883m -
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
CORE BARREL, BIT: NX FINAL DEPTH :20.00m V= widely HW - Highly Weathered Soulder _—
. MW= moderately wide MW - Moderately Weathered
C= Closel - Sli
FOREMAN : MRAMHP INCLINATION : Vertical v SW - Slightly Weathered
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
= s z
2 < £
S £ 3
. & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, Q — 2 structure ( massive, cleaved, foliated, S
= 8 g ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
3 E =1=219 (ROGHNESS, PERSISTANCE, SEPARATION, T » T = E porphyritlic,etc: scale as for joint spacing), o w
% E ﬁ 4 “>J FILL TYPE, AND THICKNESS SLICKENSIDED) a s uDT 8 E :": 5 weathering, alteration, minor lithological 9 8 2
El1 3 © g E w u o < g|= v g = characteristics, strengths, joints o Q < & B
T g g 2 = =
=l gzl lel =2 z| glz|g| 2|5 |¢& z w g E |z
A EE HEHEHAE gl olgls| £ gz g g S I
sl 8 S]l&]2]s]8 =z of 2lE[s] & [3]8 [ s} o = =)
0.00 Brown to muddy brown, sandy silty
045| 4 clay.(some weathered rock fragments) 0.45m
Yellowish brown colour,loose,
1 clayey silty sand 1
(some weathered rock fragments)
1.55m
1.55 Yellowish brown colour,soft sandy
2 200 5 clay 2.00m 2
Redish yellowish brown, loose,silty
clayey sand (Lateritic Soil)
3 3
3.00
3.45 7
4 4.00m| 4
Yellowish brown,soft sandy clay
4.55
5 500| 4 5.00m 5
Redish brown to yellowish brown,
loose, clayey silty sand
6 6
628 | 6.00
B
645| 8
6.78
7 EE 7
7.55
8 800[ 2 8
8.00m
Whitish brown micacious, very
smooth,soft feldspathic inorganic
9 9.10 clay 9
2211 9.00 (Highly decomposed formation)
945| 4
10| 21 10
10.55
11 11.00| 9 11
11.55
11.72|50HB 11.72m
12 Fresh rock of charnokitic gneiss 78 36 12
o Joints at 12.00m(50°) &12.33m(30°%)
)
C‘) ( iron stained, rough joint surfaces)
13 13
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DRILLING

[SPT RESULTY

JOINTS

PERMEABILITY

GENERAL DESCRIPTION

RECOVERY

@ B g
o T g
e} N <
;’ w E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — g structure ( massive, cleaved, foliated,
<l 3 Qe ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose,
5] & = 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol & E) E porphyritlic,etc: scale as for joint spacing),
<Z( E E x g FILL TYPE, AND THICKNESS SLICKENSIDED) aQ sy 8 E E‘/ 5 weathering, alteration, minor lithological
B 3 © <;( E uw w o o |- v 5 = characteristics, strengths, joints
< O = = o (]
El > 2|z o ﬁ = HEE g N
iz gQelzlz]la]:z gl oflz(z| £ 2|8
ol s Sla]lez]3| e z Ll Flals]l 2 [ 3f0o
Nil Fresh rock of charnokitic gneiss
Nil
0.05
14 1250| 1535) 10 0.07| 0 |3107
7 0.04
4 Nil
Nil
15
22 15.35m|
Fresh rock of charnokitic gneiss
Joint at 15.72m(40°) (High content of quartz)
16 ( Iron stained rough surface) 15.88m-16.00m weatheredportion.
Joint at 16.46m(32°) (tight joint)
&
o
17 Nil
4 0.12
7 0.20 Weathered portion from 17.67m to
1535 2000] 10 0.28| 0 |77107[17.80m
18 7 0.23
4 0.13
1 Nil 18.51m|
Highly to moderately weathered rock
19 of charnokitic gneiss
19.17m|
Fresh rock of charnokitic gneiss
Joint at 19.85m(60°) (fresh tight joint)
20
23 20.00m
BOREHOLE COMPLETED AT 20.00M
21
22
23
24
25
26
27

30

GRAPHIC LOG

CORE RECOVERY %

R.Q.D. %

WEATHERING

DEPTH (m)

81

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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ENGINEERS LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  amarmesy  «sie
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :- CONDUIT TRACE B.H No.: CT 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 2002/2/11 X-COORDINATE :164,321.890m an
VR= very rough V= very tight Clay
R: h = i i
COMPLETED : 2002/9/11 -COORDINATE :197,892.802m roug T= tight Fresh to slightly weathered charnockite
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
_ h _ . . .
MACHING TYPE : TONE ELEVATION (COLLAR) :113.713m S= smottl O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :98.213m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NX FINAL DEPTH :15.50m wieely HW - Highly Weathered Soulder _—
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : MRAMHP INCLINATION : Vertical Y 'ontly Weathere
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s ?
17 < £
S E <
. & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 % ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
% 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 w T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 B 2
gl 3z ¢ = E o ¢ o Ol 2] @ g ] characteristics, strengths, joints I3} I < @ B
Il 913111 <13 Sl Elalecl g 2] 8 I [ = I T
el > Zlz2Quflu] e 2 Zl Qlolul=| s | & o w ) E =
N HEHE R E ¢l ol¥|5| 2| S|z g & g g | &
old Slojx] 3] o = ol 2[E|s] 8] 3238 [ s} o = =)
Highly to moderately weathered
boulder of gneissic rock
E (Rock in pieces due to weathering
1 2 and drilled with T/C casing bit) 1
_-E, 66
- 152
/11 1.70m,
2 2.10 Fresh rock of charnockitic gneiss 2
221 Joints at 2.21m(50°%) ,2.50m(45%), with little amount of garnets
2.29 2.53m(60°%) & 2.83m(40°%) (From 1.70m to1.75m rock has
9r11 (Fresh tight joints ) slightly weathered)
3|2 3
Joint at 3.05m(57°) (Fresh tight joint )
1] Nil
4] 6 4 |o0s 4
7 0.08 4.17m|
250[ 7.0 10 0.12] 0 |3*107|Fresh rock of garnetiforous biotite
7 0.07 gneiss
5 Sub vertical joint at 5.46-5.73m (weathered 4 0.04 5
rough joint surface) 1 Nil a4
Joint at 5.87m(65°) (Tight, slightly iron
stained joint surface)
6 Sub vertical joint at 5.73-5.92m (Slightly 6
\weathered, rough, iron stained joint surface) 83
Joint at 6.65m(50°) (Tight, slightly iron
stained joint surface)
7 7.00m, 7
Fresh rock of garnetiforous biotite
Fy gneiss
o (Biotite% is less
8 Quartz% & garnet% are high) 8
Joint at 8.80m(55°) (Fresh tight joint ) 1 Nil
9(7 4 Nil 9
7] 0.02
700| 12000 10 0.05| 0 [1407 9.56m|
7 0.03 Fresh rock of charnockitic gneiss
10 4 |o.02 10
1] Nil
11 11
12 12
13 13
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DRILLING

[SPT RESULTY

JOINTS

PERMEABILITY

GENERAL DESCRIPTION

RECOVERY

@ = o
I £
g z &
;' w E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated,
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose,
ud E ; 3 ] (ROGHNESS, PERSISTANCE, SEPARATION, g » @ "3\ E porphyritlic,etc: scale as for joint spacing),
<Z( 5 E g g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E = 5 weathering, alteration, minor lithological
El 3 © g i = Yy < o x| w |5 < characteristics, strengths, joints
I < O =) = 2 ]
N IS Bl Bl I B z| glZ|E| S| g2
 E HE AR E gl ol2|5| E| 58
ol & Sla]lx]=] o Zz HEHHEAERR:
Fresh rock of charnockitic gneiss
8 Nil
Nil
14 7| 002
y 1200 1550 10 0.05| 0 [2:107
© 7| |oo04
4 0.02
15 1 Nil
9 15.50m
BOREHOLE COMPLETTED AT 15.50M
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

GRAPHIC LOG

CORE RECOVERY %

R.Q.D. %

WEATHERING

DEPTH (m)

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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ENEINEERS LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  amarmesy  «sie
cer INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :- MAIN TUNNEL B.H No.: MT 1
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 2002/10/11 X-COORDINATE :164,028.099m an
VR= very rough V= very tight Clay
R: rough = i i
COMPLETED : 19/10/02 \-COORDINATE :198,008.066m g T= tight Fresh to slightly weathered charnockite
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
= h = ) . .
MACHING TYPE : TONE ELEVATION (COLLAR) :124.491m S= smottl O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :88.951m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NX FINAL DEPTH :35.54m Y HW - Highly Weathered Soulder —
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : MRAMHP INCLINATION : Vertical Y 'ontly Weathere
VC= very closely [TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s Q
17 < £
g £ 3
. & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 % ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
% 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 w T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED)| o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 8 2
B 5 o] g E o u>J e 9 % bl B g € characteristics, strengths, joints I3 8 s ﬁ B
Il < ¢ =] = ) g I 4 I
3 IS B Bl I B z| glz|E| £ s5|¢ £ u & £ |z
gz Y|zl gl olE|5[E| 2] g & °c g | &
ol s Slojx] =] o = ol 2[E|s] 8] 238 [ s} o = =)
0.00 Brown to yellowish brown colour,
046] 3 soft, sandy silty clay with pebbles &
fine to coarse grained quartzitic
1 sand 1.10m 1
Dark brown colour,soft, silty clay
1.50 with highly weathered rock fragment:
1.95| 5 Some plant roots
2 2
2.43m
Boulder 2.65m
3 Dark brown colour, silty clay with 3
3.10 highly weathered rock fragmentss.1om|
355| 11 'Whitish brown colour, medium
dense, fine to coarse grained silty
i sandy material 4
(May be completely weathered rock)
4.50
495] 12
5 4.95m 5
Light brown to yellowish brown
colour, medium dense to dense ,
fine to medium grained, silty sandy
i material 6
6.00
11 6.45( 14
7 7
7.50
7.85 |46HB 7.85m
8 Boulder 8.00m| 8
'Whitish brown, colour completely weathere
fine grained, silty material 8.47m
Boulder 8.66m
9 Whitish brown, colour completely 9
9.00 weathered, fine grained, silty material
9.45| 34 Weathered rock fragments available
9.83m
10 Highly to moderately weathered 53 10
biotite shist with garnets 50
Rock in pieces due to weathering
(Rock in pieces) 10.70m
11 Highly to moderately weathered 11
| | c
12 g quartzo feldspathic gneiss with 40
2 coarse quartz grains & garnets
'5’ (Rock in pieces)
12 12
43
13 13
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DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s g
S £ <
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
12l¢ ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, >
ud E % 5 ] (ROGHNESS, PERSISTANCE, SEPARATION, g » @ "3\ E porphyritlic,etc: scale as for joint spacing), o é o
. <Z( 5 E % g FILL TYPE, AND THICKNESS SLICKENSIDED) o sl o 8 ;\% < 5 weathering, av\le.ralion. minor lithological 9 [} =4 _
E § g § n u g o g zfSf? 5 £ characteristics, strengths, joints o g < [ E
HEEEHAEEE HEEHEE g ¥ g | E
H R HEH B HEEHEH R & ] g £ |8
< 100% Highly to moderately weathered 26
E w.L. quartzo feldspathic gneiss with
& a1 coarse quartz grains & garnets
E 13.85 (Rock in pieces) 14
36
15 15
39
16 16
27
17, 17
20
E 17.95 18
16/10 45
18.88m
19| 15 Highly to moderately weathered 19
charnockitic gneiss 19.20m 80
Highly to moderately weathered
quartzo feldspathic gneiss with
@ garnets 20
(Rock in pieces) 44
21 21
| 2116 24
19/10
22 22
42
E Highly to moderately weathered 23
23.32 quartzo feldspathic gneiss with 37
| 23.46] garnets
17110
24 24
32
25 25
34
& 26.00m| 26
Moderately weathered rock of 65 20
charnockitic gneiss
27| 16 27.00m| 27
Highly to moderately weathered 36
quartzo feldspathic gneiss with
garnets
@ Sub vertical joints at 28.30mto 28.46m 28
(Weathered,rough, Iron stained joint surface) 84 27
Joint at 28.95m(70°%)
(Weathered,rough, Iron stained joint surface)
29 29
71 63
29.48m|
Slightly weathered quartzo
30 17 feldspathic gneiss with garnets 30

22




DRILLING |SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
g £ &
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, s
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), o [
<Z( 5 E x g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E ? 5 weathering, alteration, minor lithological 9 [} 2
gl 2 8 § E u Y S o g |3 v | 5| ¢ characteristics, strengths, joints o ] < & E
Il < g g = 4 =
S BN B S A B z| Gla|E|£]|5]|¢ z w a £ z
AER I HHEH R E el slé|c| 2|88 3 g S -
818 3]8)12]s]18]=3 o] RJE|s|&8[3]S 5 3 o H 8
Same above rock,quartz bands & 58 41
biotite rich layers available 30.47m
Highly weathered quartzo feldspathic
31 gneiss with garnets 31
(Rock in pieces) 35
32 1| |os2 32
4 1.35 44
7 2.06
3000] 3554) 10 272 o [64109
33 7 219 33.00m| 33
4 1.42 Moderately to slightly weathered 58
Sub vertical joint from 33.68m to 33.92m 1 0.60 quartzo feldspathic gneiss with
(Weathered joint surface) garnets
34 (Rock in pieces) 34.00m 34
Foliation joint at 34.52m(15°%) Fresh quartzo feldspathic gneiss
(Slightly weathered,rough,brownish joint with garnets 34.481
surface) Fresh garnetiferous biotite gneiss
35 Fresh to slightly weathered quartzo 35
feldspathic gneiss with garnets
18 35.54m|
BOREHOLE COMPLETTED AT 35.54M
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT G

BOREHOLE LOG FOR ENGINEERING PURPOSES

NMEERS LABORATORY
& SITE

cer INVESTIGATION
UNIT

LOCATION :- PENSTOCK

B.H No.: MT 2

DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 15/10/2002 X-COORDINATE :161,508.252m an
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightl thered ch: kit
COMPLETED : 25/10/2002 Y-COORDINATE :198,150.331m _g 9 reshto slightly weathered charmockdte
SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth =
MACHING TYPE : TONE ELEVATION (COLLAR) :100.007m smof O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :65.007m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT: N FINAL DEPTH :35.00m
Q MW= moderately wide MW - Moderately Weathered WEATHERING
. C= Closel SW - Slightly Weathered
FOREMAN : KRNK INCLINATION : Vertical v Ightly Weatheref
VC= very closely TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s Q
17 < £
g £ 3
. & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
= 8 g ORIENTATION, CONNECTIONS, > E g lineated, flow banded, gneissose, %
3 5 =121 (ROGHNESS, PERSISTANCE, SEPARATION, 5 w T = E porphyritlic,etc: scale as for joint spacing), o w
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED) o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 8 g
£ 3 © 'g E y g S o g2 v g = characteristics, strengths, joints o Q < [ B
Il < ¢ =] = i) g I 4 I
1> z| S S i z < = o|l2|E| 2| 5|2 z w o £ =
AR HHE I E el S|E|zl |8z g g o i
olad ojaojz)l=] o = ol 2[E|s]E]32]38 [ s} o = [a)
0.00 Dark brown, silty clay with tree roots
045] 3 (Top soil layer) 0.45m
Redish brown, loose, silty fine to
1 coarse sand with rock fragments 1
15 1.50m!
1.50 Light redish brown dense silty fine
2 195| 25 to coarse sand with some weathered 2
rock fragments. (high percentage of
quartz)
3 3
3.45m|
3.45 Dark brown, medium dense, clayey
4 3.90| 17 silt 4
Dark yellowish brown, clayey fine to
16 4.45 coarse moderately dense sand 4.40m
Boulder of weathered gneissic
5 rock s 5
Brown completely weathered
material(silty sand) 5.45m
Light reddish brown, dense, silty
6 5.70 fine to coarse sand with weathered 6
6.15| 24 feldspathic particles.
17 (Insitu formation)
7 7
7.65 7.75m
8 7.75 | 35HB, Dense completely weathered 8
material (Brown silty sand) ~ 8.25m
\Weathered rock boulder 8.45m
Completely weathered material
9 (sludge sample- is fine to coarse 9
18 silty sand with weathered feldspar
particles)
10 10
>
o
(=]
=
a
11 3 11
| o
>
12 12
13 13
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DRILLING |SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s o
I £
8 z s
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), o [
<Z( 5 E x g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological 9 [e} 2
El3 ¢ g E 4 g < o g|= 2|5 2 characteristics, strengths, joints o 2 < & B
< O =} = 2 o T o
=3 N1 Nl ISR I B HEIFIHER AR z w o £ £
el 2lzlzlsle]s AR EIEH R i & o § | &
alsd §|5]2)s] B z of elE|s| ] 3|8 [ o o 2 a
Completely weathered material
(sludge sample-is fine to coarse
silty sand with weathered feldspar
14 particles) 14
19
15 15
16 16
17| 20 - 17
o
(=]
=
a
3
°
g
18 18
19 19
20 20
21 21
21 Vertical joint at 21.80m-21.90m (Tight 21.80m|
and iron staine: resh to slightly weathered rock o
22 di ined Fresh to slightl thered rock of kg 22
biotite gneiss
Vertical joint from 22.05m-23.00m(partly (From 22.05m-22.30m rock is
tight fresh joint) broken into pieces because of
1 0.40 vertical joints;
23 tical joint: 23
4 0.60 23.35m
7 0.90 Fresh rock of biotite gneiss
2180 2680] 10 140| o [44107]
24 7 0.60 24
22 4 0.30 24.25m!
1 0.30 Fresh to slightly weathered rock of 69
biotite gneiss
oint at 25.05m rom 25.05m-25.55m rock is broken
25 Joint at 25.05m(40°. From 25.05m-25.55m rock is brok 25
Sub vertical from 25.05m-25.55m(slightly into pieces and slightly weathered
weathered discoloured joint surface) due to joints. In this joited portion
quartz content is high.
>
@
26 g 26
26.40m|
Fresh rock of biotite gneiss.
27 27
1 Nil
28 4 Nil 28
23 7 Nil
Joint at 28.51m (37°) (Fresh joint partly 2645 3145( 10 0.08| 0 [2:107]
filled with whitish guage) 7 Nil
29 4 il 29
1 Nil
29.51m|
Fractured fresh quartzite
30 Fracturing starts at 29.51m 30
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DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
g £ 3
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
ud E ; 3 ] (ROGHNESS, PERSISTANCE, SEPARATION, g » @ "3\ E porphyritlic,etc: scale as for joint spacing), o g ©
<Z( 5 E g g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E = 5 weathering, alteration, minor lithological 9 [} z
B 3 9 g i = S o o g|-= 2|5 = characteristics, strengths, joints o Q < [ B
< O = = 2 2 T @
=1 ggz1clel =12 = olZ2|E|E]| 5| ¢ z w a £ z
AEE HEHEHRAE A FHEIR IR g g S i | s
al 8 S)&81&ls]8]= of R[E|S|&8]2]38 [ 3] o 2 a
Fractured fresh quartzite 30.25m 85
Fresh rock of quartzite.
31 31
32 Joint at 32.32m(25°) (Partly iron stained 32
rough joint surface)
Q>" 1 Nil
O] 4 Nil
33 Joint at 32.83m(35°) (partly iron stained 7 Nil 33
rough joint) 3145] 3500 10 002| o [7%107
7 Nil
24 4 Nil
34 1 il 34
35| 25 35.08m 35
BOREHOLE COMPLETED AT 35.08M
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

ENGINEERS
& ATES & SITE
cech

UNIT

LABORATORY

INVESTIGATION

LOCATION :- PENSTOCK

B.H No.: MT 3

DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 28/11/2002 X-COORDINATE :161,448.998m
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightly weathered charnockite
COMPLETED : 12/2002 Y-COORDINATE :198,139.480m N
05/12/200! SR: slightly rough MO= moderately open Highly to mod weathered charnockite
S= tth = i - .
MACHING TYPE : TONE ELEVATION (COLLAR) :77.842m smof O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :52.272m
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi
CORE BARREL, BIT: NQ FINAL DEPTH :25.57m Y HW - Highly Weathered Boulder
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : WLN INCLINATION : Vertical Y oty
VC= very closely TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s Q)
@ 2 2
8 E g
;- & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
. e ORIENTATION, CONNECTIONS, . E 2 lineated, flow banded, gneissose, %
ﬂ 5 = 3 9 (ROGHNESS, PERSISTANCE, SEPARATION, T » g = E porphyritlic,etc: scale as for joint spacing), ©® u>J
% E 5 74 “>J FILL TYPE, AND THICKNESS SLICKENSIDED) o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 o) 2
El 3 © 2 E w S o Ol 2] @ g = characteristics, strengths, joints Iy Q < & g
Il 91311l <13 Elale] £ 2|8 I « ° I T
> Zl 2 Qulu] F 3 Zl Qlolul=| s | & o w a [ E
o o al21=1¢E o < o oflgleE| © < 5] < @ & < o
o I <z 173 < ] 2 x olz | 2 2 3 4 [e} Y w o
ol o Sjaojex] S o z L a3l ] 3 8] O] O o 2 o
0.00 Reddish brown, dense, silty fine to
045] 8 coarse sand with some gravels.
1 1
2 1.95 2
240 54
3 3.00m 3
Reddish brown, dense, silty fine to
coarse sand
4 s10 [ 3.90 4
2012 | 4.15 | 76HB 4.15m
28 Highly to moderately weathered
garnet-quartzo feldspathic gneiss.
5 5
5.20m
Moderately to highly weathered rock
of biotite gneiss.(Rock in pieces 81
6 max.9cm & min.<lcm) 6.00m 6
1 Nil Moderately to highly weathered
7.70 4 0.60 rock of biotite gneiss. Rock in pieces
3/13 7 1.60 s
7 a5 | 915 | 10 400| 1 |1*109] 7.00m 7
7 1.20 Highly to moderately weathered
29 4 0.50 rock of garnet-quartzo feldspathic
1 Nil gneiss.
8 8
>
o 75
o
9 9
94
10 10
1 1.00
4 1.50 80
11 7 1.60 11
915 | 1415 | 10 3.00| 1 |84109
11.60 7 2.10
4112 4 1.50 2
12 1 0.90 12
13.10 75
13 5/12 13
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DRILLING |SPT RESULTY JOINTS GENERAL DESCRIPTION RECOVERY
@ g Q
g £ 3
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g ol @3 E porphyritlic,etc: scale as for joint spacing), © [
<Z( 5 E x g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E E‘/ 5 weathering, alteration, minor lithological 9 [} %
El3 ¢ g E 4 g < o g|-= 7|5 2 characteristics, strengths, joints o 2 < z B
< O =} = 2 2 T o
=1 £ g2l =2 HEIIFER AR z w a c | E
AER I HHEE 2l 2|¥|c|E| 8|8 3 g 5 -
al 8 3|81 & z of elE|s| ] 3|8 o o o 2 o
Highly to moderately weathered
3 rock of garnet-quartzo feldspathic
gneiss. 49
14.00m 14
Fresh rock of garnet biotite gneiss.
Joint at 14.80m(40°)
(partly weathered joint surface) 15
15.60m
Weathered garnet biotite gneiss 15.85m 60
Fresh rock of garnet biotite gneiss. 16
Joints at 16.81m(15°) &16.90m(20°)
(weathered rough joint surfaces) 17
Sub vertical joint at 17.95m to 18.29m 18
(Tight joint)
42
19.00m 19
> Fresh rock of quartz rich garnet
© biotite gneiss.
47
Vertical joint at 20.09m-20.4m 20.00m 20
(Partly iron stained) Fresh rock of garnet biotite gneiss.
Here the rock is in pieces due to that joint.
21
Jointat 21.40m-21.49m(55°%)
(fresh tight joint)
22
23.00m
23
Moderately weathered garnet biotite
gneiss
68
24.00m
24
Fresh rock of garnet biotite gneiss.
Joint at 24.80m(40°) (fresh tight joint)
Sub vertical joint at 24.80m- 25.50m
(Partly tight joint) 25
25.57m 57
BOREHOLE COMPLETED AT 25.57
26
27
28
29
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

CNGINEERS

cecb

& SITE

LABORATORY

INVESTIGATION

BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :- PENSTOCK B.H No.: MT- 4
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
[JOINT ROUGHNESS JOINT SEPARATION Sand
STARTED : 29/10/2002 X-COORDINATE :161,468.184m
VR= very rough V= very tight Clay
R: rough T= tight Fresh to slightly weathered charnockite
COMPLETED : Y-COORDINATE :198,200.832m N
11/11/2002 SR: slightly rough MO= moderately open Highly to mod weathered charnockite
_ h _ . . .
MACHING TYPE : TONE ELEVATION (COLLAR) :87.558m S= smottl O= open Fresh to slightly weathered biotite gneiss
SL=slickensided Highly to mod weathered biotite gneiss
RILLING METHOD : ROTARY 57.008 JOINT SPACING OTHER SYMBOLS Quartzite
D : ELEVATION (BOTTOM) :57.008m
( ) VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss
W= widel - Hi Bould:
CORE BARREL, BIT: NQ FINAL DEPTH :30.55m Y HW - Highly Weathered —
MW= moderately wide MW - Moderately Weathered
. C= Closel SW - Slightly Weathered
FOREMAN : KRNK INCLINATION : Vertical Y oty
VC= very closely TCR - Total Core Recovery
L OGGED BY : BMAPM BEARING : - RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s Q)
? 2 2
8 E &
;- & :; Rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, o — 2 structure ( massive, cleaved, foliated, S
=1 Q g ORIENTATION, CONNECTIONS, > E E lineated, flow banded, gneissose, ;
g 5 [ 3 o (ROGHNESS, PERSISTANCE, SEPARATION, T » g = E porphyritlic,etc: scale as for joint spacing), ©® u>J
% E 5 x “>J FILL TYPE, AND THICKNESS SLICKENSIDED) o s i’ 8 E :": 5 weathering, alteration, minor lithological 9 e} 2
E13 © g E u S <] o z|= 7|5 2 characteristics, strengths, joints o Q < z B
Il < ¢ = E 2 g H 4 S =
E ST S O I e HEIFIFER AR z w g z z
o o al21=1¢E o < o olgleE| © < 5] < @ & < o
w = <Jz]l<] < w z @ ol |<| 5 2 <] 4 Q 4 ) w
ol o Sjaojx] S o z L a3l ] 3 8] O] O o 2 o
0.00 Yellowish brown, loose fine to mediun
045] 8 silty sand. Some coarse sand also
available
1 1.00m 1
2 195 2
240 15
Reddish brown, moderately densed
fine to coarse silty sand with some
3 weathered rock fragments 3
4129 3.90 4.00m 4
435| 15 Reddish brown, densed silty,fine to
coarse quartzitic sand with some
pebbles
5 5.00m 5
Dark reddish brown, fine sandy
clayey,silt
5.85
6 6.30| 27 5.00m 6
Light reddish brown, densed silty,fine
to coarse quartzitic sand with some
pebbles
7 7
7.70
3
7.80
8 8.25| 31 8
2 8.25m
Highly weathered rock of garnet 3
biotite gneiss
9 Highly weathered rock in pieces 9
8
10 10
64
H
S
©
>
=
8
>
11 3 11
— o
64
12 12
8
13 13
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DRILLING |SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ g o
g £ &
;' & E‘ rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, S
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
g z1 21319 (ROGHNESS, PERSISTANCE, SEPARATION, @ 9| = & | porphyritlic,etc: scale as for joint spacing), w
S a2l Slal 83| o 9} > [}
b4 5 E 4 g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 = = 5 weathering, alteration, minor lithological 9 [} =4
El3 ¢ g E 4 g < o g|= 7|5 2 characteristics, strengths, joints o 2 < z B
< O =} = 2 2 T o
N N R HEIFHFERER R z w a £ z
AEE I HHEE 2l 2|¥|5|E| 8| 3 g 5 -
al 8 3|81 & z of elE|s| ] 3|8 o o o 2 o
Highly weathered rock of garnet 60
biotite gneiss
Highly weathered rock in pieces
14 14
60
15 15
1530 0
15.60
8/
16| 3 16
16.27m 40
16.45 Highly weathered rock of biotite
_% 110,11/ 11 gneiss, Rock in pieces
©
17| 4 > 17
% Foliation joints at 17.17,17.21,17.31m(50°%) Moderately weathered rock of biotite 82 3
o (Weathered,rough, joint surfaces) gneiss
18 Foliation joint at 18.08m(50°%) 18
(Tight,rough, joint ) 70
18.48m
Highly weathered rock of garnet
19| 5 1 Nil biotite gneiss, Rock in pieces 19
4 0.40 54
7 0.60
1830 | 2190 | 10 110 o |4*107]
20 7 0.60 20
4 0.30 82
1 0.10
21| s Foliation joints at 21.08,21.13m(45°%) 20.92m 21
(Weathered,rough, joint surfaces) Fresh rock of biotite gneiss 78
Few garnets available
From 21.00 to 21.70m biotite% is high|
22 22
23 23
Sub vertical joint from 23.20m-23.70m 2
(Tight joint) 1 Nil
Sub vertical joint from 23.79m-23.95m 4 Nil
24 (Tight joint) 7 0.02 24
2190 | 2705 | 10 0.05| 0 [2#107]
7 0.02
4 Nil
25| 9 1 il 25
>
IS
o
<
2
£
26 = Biotite rich layer from 25.43-26.60m 26
27 27
10
28 1 Nil 28
4 Nil
Foliation joint at 28.87m(42°%) 7 0.03
(Fresh, tight joint ) 2705 | 3055 | 10 006| 0 |2x107]
29 7 0.02 29
4 Nil Fresh,quartz rich, biotite gneiss
1 Nil Few garnets available
30 30

30




DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ B o
g £ &
;' & E rock type, colour, grain size, texture and
9 NO OF JOINTS, SETS, TYPE, SPACING, =] — g structure ( massive, cleaved, foliated, s
13 Q ORIENTATION, CONNECTIONS, & £ 2 lineated, flow banded, gneissose, z
5] & v 219 (ROGHNESS, PERSISTANCE, SEPARATION, g owl @3 E porphyritlic,etc: scale as for joint spacing), © [
<Z( E E x g FILL TYPE, AND THICKNESS SLICKENSIDED)| o sl o 8 E % 5 weathering, alteration, minor lithological 9 [e} 2
El3 ¢ § E 4 g <] o = 2 I characteristics, strengths, joints o I < z B
g < O o = = o) o I @ S =
gl = zl=1e @ £l 2 z|l g4 @ EN - o w a E z
il 2lzl=ls1a])2 gl o|lEl=| S8 3 g & <4 u i
ol s ojojx] =] o Z ol Slalz| {30 ] ] o = o
@ > Fresh,quartz rich, biotite gneiss
<5
11 3 30.55m
BOREHOLE COMPLETED AT 30.55M
31 31
32 32
33 33
34 34
35 35
36 36
37 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
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TANETE
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT it e QRATORY
INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES cecb UNIT
LOCATION :- Divertion Tunnel IB.H No..DT 2 Page 1 of 4
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG

STARTED : 2003/7/7 X-COORDINATE :164,804.155m OINT ROUGHNESS JOINT SERPARATION Sand

VR= very rough V= very tight Decomposed mica
COMPLETED : 2003/12/7 Y-COORDINATE :197,605.418m R: rough 7= tight (Gamet biotite gneiss

SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
MACHINETYPE:  TONE ELEVATION (COLLAR) :139.440m S= smotth 0= open Charnockie

SL=slickensided Granitic Gneiss

JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :

VW= very widely> 2m

SL/CW - Soil & Completely Weathered

Calc gneiss/Crystalline Lime stone

(W= widel - Hi
CORE BARREL, BIT: NX FINAL DEPTH :60.00m v ) HW - Highly Weathered
MW= moderately wide MW - Moderately Weathered
C= Closel W - Slightly Weath
FOREMAN : MRAMHP INCLINATION : Angle 45° Y SW - Slightly Weathered
[VC= very closely TCR - Total Core Recovery
LOGGED BY : SRMS/RMLKR BEARING : RQD - Rock Quality Designation
GWL - Ground water Level
DRILLING JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
n =
1% 2
9 g s §
! = 2 <
o z T o 2
S <>( NO OF JOINTS, SETS. TYPE, SPACING T Q £ Rock type, colour, grain size, texture and
Q y ! y ’ o a tructure ( massive, cleaved, foliated, lineated B
p} [0} = w ~ 0O - © S s 3 , ! S
wle S 4 2 O:(‘jif:;g’; iggg‘éigﬁgs o 2 = E E flow banded, gneissose, porphyritlic,etc: scale| %
ool = 12149 ( ' ! L o T s o as for joint spacing), weathering, alteration w
Zls| o z |l o SEPARATION, FILL TYPE, AND 4 clol]lg 2 o h pacing), 9 ' 10} 3 Q
. ‘>( g E o a THICKNESS éLICKENSIbED) o g w E g = £ s minor lithological characteristics, strengths, o 8 5 —
3 E B EE N = = o T Llal° € oints 3 o u £
MEEIERE Elu =l ElZ s s 2| ¢ ! 0 [ 8 £ I
1121 2 ol & Il 2 = ol2 31E]=2 5 8 4 w a = T
AHHEEBEHEEBEE el 1y 21512 & | 3 8 & o & i
w 4 3 A
afjcjol s =]z ¥ [ Rl =)= =[S = o 4 5 a
H Fine to coarse grained,moderate
5]
m dense,brown,clayey silty sand
(Some gravels available) (Top soil layer) 0.52
1 > Fresh charnockitic gneiss 1
(G] (Boulder)
155
Fine to medium grained, brown sand
2 (Sludge sample) 2
3 3
4 4
5 5
6 6
c 7
! :
-
7
8 8
8.32
08/07
9 9
10 10
11 11
12 12
13 13.00 13
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FEASIBILITY STUDY OF THE BROADLANDS HYDRO POWER PROJECT [T sorTony
BOREHOLE LOG FOR ENGINEERING PURPOSES cecb oo

LOCATION :- Divertion Tunnel B.H No.:DT 2 Page 2 of 4
DRILLING JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
a = —
@ 5 g 2
2 2 T 5 ROCK TYPE, COLOUR, GRAIN SIZE,
= z NO OF JOINTS. SETS, TYPE. SPACING E 2 | TEXTURE AND STRUCTURE (MASSIVE,
5 o ORIENTATION. CONNEGTIONS. | a 2 | cLeAvED, FOLIATED, LINEATED, FLOW <
- a ]y (ROGHNESSYPERSISTANCEV & £ z g BANDED, GNEISSOSE, PORPHYRITIC, >
8 2zl & al3 SEPARATION, FILL TYPE, AND 5 3 HEE é ECT: SCALEAS FOR JOINT SPACING), @ o
2 zlElz]e THICKNESS SLICKENSIDED) sl 2|18 1E| 2| 3 WEATHERING ALTERATION,MINOR g 3 g
gl2 112y 2| w 3 ol s)1S=%| & = LITHOLOGICAL CHARACTERISTICS, el g . z B
< 9l s |ole] 5|3 [ Ela glce]e = g STRENGTH,JOINTS o 3 8 £ I
=El> 21 = w w e =] s ol »n sl w = S £ < w a E =
slz gl 21El:s1 51 9] 2y 2l ]S g % 4 x o ] 2
wls <] < < 41> x olx s8] < 5 2 S o o Y w w
ols o] o o | 3 - B [y la S13]<e 1 [¢] > O o 2 o
- Fine to medium grained, brown sand
3
= (Sludge sample)
]
13.72
14 Fine grained, brown sand 14
(Mica & weathered feldspar available)
(Insitu formation)
(Sludge sample)
15 - (Highly decomposed material) 15
5
o 15.24
ﬁ 09/07
>
<
]
16 16
17 17
18 18
<
2
<}
o
b
k=
19 - 19
20| s 20
20.48
12/07
21 21
22 22
23 23
24 24
c
2
<
25 S 25
=
@
>
<
]
26 26
21 27
28 28
29 29
30 30.00 30
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LABORATORY
& SITE
INVESTIGATION

FEASIBILITY STUDY OF THE BROADLANDS HYDRO POWER PROJECT
BOREHOLE LOG FOR ENGINEERING PURPOSES

LOCATION :- Divertion Tunnel B.H No.:DT 2 Page 3 of 4
DRILLING JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
(%2}
— w = z
0 = 2 =
3 ES z 5 ROCK TYPE, COLOUR, GRAIN SIZE,
i > >
L & 2 | TEXTURE AND STRUCTURE (MASSIVE,
o« = £
] o No g;fg\:_’g\fl’ ;ﬁ?&&i‘iﬁ;ﬁg“s‘ a . Z | CLEAVED, FOLIATED, LINEATED, FLOW <
o |y ' { -~ 2 € 2 | BANDED, GNEISSOSE, PORPHYRITIC, >
w 5l o2 (ROGHNESS, PERSISTANCE, (] E E x
c gzl =1=1¢ ' ' 5 g s | = & | ECT: SCALE AS FOR JOINT SPACING), u
S gzl SEPARATION, FILL TYPE, AND S Sl 3 o > o
2 zlElg)s THICKNESS SLICKENSIDED) sl <12l E| £ | 5 WEATHERING,ALTERATION,MINOR 8 8 z _
B § 9| n E 2l w § E £ B g 7|5 £ LITHOLOGICAL CHARACTERISTICS, 2 o < ; E
El> z1 21216 )12 s 512 ElSlE| 5 | ¢ STRENGTH,JOINTS 2 . o z z
alz @l 21E]l¢: =l < 15} aly 2] %S 2 £ @ o« 2 < o
wlz <]z Pl S I & ol & < g 2 <] o <] o u ]
ols o] o I = - B [y la S13]<e 1 [¢] = O o 2 o
9 | a012) Fine grained, brown sand

(Mica & weathered feldspar available)
(Insitu formation)

31 (Sludge sample) 31
(Highly decomposed material)

32 32
33 33
34 34.00 34

Fine grained, brown sand

(Mica & weathered feldspar available
high % of micas) (Insitu formation)
35 (Sludge sample) 35
(Highly decomposed material)

36 36

37 37
5

38 E 38
&

39 39

40 40,03 40

Brown mica layer
(Flackey grains) (Sludge sample)

41 (Highly decomposed material) 41
42 42
43 43
44 44

45 45
46| 1 | 46
o
G
3
47 '3 47.00 47
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LABORATORY
& SITE
INVESTIGATION

FEASIBILITY STUDY OF THE BROADLANDS HYDRO POWER PROJECT A E R
BOREHOLE LOG FOR ENGINEERING PURPOSES cecb

LOCATION :- Divertion Tunnel B.H No.:DT 2 Page 4 of 4
DRILLING JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
- 2 — =
2 3 ) E
9 2 z S ROCK TYPE, COLOUR, GRAIN SIZE,
~ > >
& 2 | TEXTURE AND STRUCTURE (MASSIVE,
% g NO OF JOINTS, SETS, TYPE, SPACING, 4 - 2 | cLeavep, FouiaTeD, LINEA';ED, FLOW 5
=l 8|z ORIENTATION, CONNECTIONS, s £ £ g BANDED, GNEISSOSE, PORPHYRITIC, %
w S S 1s] o (ROGHNESS, PERSISTANCE, [ El 5 5 [
e w1zl SEPARATION’ FILL TYPE. AND g sl B 3 e ECT: SCALE AS FOR JOINT SPACING), u )
= i} z , ] ~ oclol]E = = Q o z
< > s S = 5 WEATHERING,ALTERATION,MINOR 2
s ] = 5 o [T = = ] v o o =
£la NERE a1 gl THICKNESS SLICKENSIDED) S E g 2 S 4 5 H LITHOLOGICAL CHARACTERISTICS, o g < i E
£y 2| 2 E g1 z)2 z| ¢ 2 : £ sl g ¢ STRENGTH,JOINTS S W a £ £
= = 2 al $ sl <] g = 2 o o o4 w
a3 S &2 ] ¥ il o1& 21=s)8&8| = [38 = 3 o H 8
Brown mica layer
(Flackey grains) (Sludge sample)
(Highly decomposed material)
48 48
49 49
50 50
51 51
52 52
53 53.00 53
< Reddish brownish mica layer
(=]
8 (Flackey grains) (Sludge sample)
=
% (Highly decomposed material)
54 = 54
55 55
56 56
57 57
58 58
59 59
60| 1 60.00 60
Bore hole completed at 60.00m
61 61
62 62
63 63
64 64
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT E%‘g Protaies
INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES ec UNIT
LOCATION :-DAM AXIS,LEFT BANK IB.H No.: MB5 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
STARTED : 18-09-03 X-COORDINATE :164,631.381m JONTROVCHIESS LOINT SEPARATION Sand
VR= very rough V= very tight Clay
COMPLETED : 26-09-03 Y-COORDINATE :197,564.127m :;?r:osl:igg:tly rough -hl;\:l‘)li:g::oderately open g:;r:leztob;::;ngar:;iisgneiss
MACHING TYPE:  TONE ELEVATION (COLLAR) :138.601m 5= smatth 0= open Charmockite

DRILLING METHOD : ROTARY

SL=slickensided

[JOINT SPACING

OTHER SYMBOLS

ELEVATION (BOTTOM) :m

VW= very widely> 2m

SL/CW - Soil & Completely Weathered

Granitic gneiss
Quartzite
Calc gneiss/Crystaline lime stone

W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT: N FINAL DEPTH :30.15m ) S=ITNTe
Q MW= moderately wide MW - Moderately Weathered TCR ROD EATHERING
. C= Closel! - Slighth
FOREMAN : UKSJ INCLINATION : Vertical v SW - Siightly Weathered st
VC= very closely [TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground water Level SW
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
g z s
. o > o
X NO OF JOINTS, SETS, TYPE, SPACING, a E R:ﬁtgff; (C?rt:ir;|3;a|:|:|azxzeé;e;§:;feacind 8
3 g ORIENTATION, CONNECTIONS, z g é lineated, flow bar{ded ne}ssose ' z
uUJ E 2 E ] (ROGHNESS, PERSISTANCE, E 7|ET El ] orphyritlic élc' scale as ﬂ;rg‘oln! S| ac}n ). %
z Y=1z1o SEPARATION, FILL TYPE, AND THICKNESS] ala] 2| 3| g [porynticet: scax lont spacinal @ > 9
1< alé|&1z o Zlulol £ | = 5 | weathering, alteration, minor lithological S o z _
=l 2 81k i w SLICKENSIDED) sl olzlS| 5| E| 2 - L 5 x £
= 2 sl = % ; ; B t =] g =] S characteristics, strengths, joints €] I&J N w =
=1 s gla1elel =123 s| ol2|gl2]5 |8 z w 8 £ £
alz 9lz)slsle] 2 A HEHEA LR g g o i |e&
al s S]l812]ls]8]z= [ I E L A o] o o 5 a
Fine to coarse grained brown silty
sand with road aggregate 0.20
Fine to coarse grained yellowish brown
1]18 c to reddish brown clayey sand 1
3
% (small amount of gravels & organic
material avaliable )
1.75
2 Brown fine to coarse grained silty sand 2
220
2.20 20003 (some amount of gravel & pebbles available) 2.20
Joint at 3.17m (60°)
Joint surface weathered & rough
3 3
19 Fresh charnocktic gneiss
375
23/09
4 4
435
21/09 410
Large amount of water  |Fresh charnocktic gneiss
Joint at 4.10m (50°%) & 4.55m( Highly 3.25| 8.50]takes through joints (Core loss at 4.10-4.55m)
5 weathered jointed zones) Unable to develop 5.00 5
pressure
20
Joint at 5.85m (45°%) Fresh charnockitic gneiss
6 (Tight smooth joint surface) At 6.80m some amount of graphite 6
635 .
26109 available
7 7.00 7
21 Joint at 7.37m (357)
> .
g Joint at 7.38m (30%and 7.44m (40°)
G (Tight fresh joint surfaces, filled with black 1 Nil
8 2 thin film of secondary materials) 4 INil 8
Joint at 8.00m (Joint surface slightly 7 Nil
8.60 . . A . . .
22 25/00 weathered in to rock & filled with thin film | 850 13.30] 10 Nil 0|  OfFresh charnocktic gneiss
of dark brown secondary materials) 7 Nil
9 4 INil 9
1 Nil
10 10.00 10
11 Fresh charnocktic gneiss 11
23 (some amount of garnet avaiable)
12 12.00 12
Fresh quartz rich charnocktic gneiss
(gtz grain size relatively large)
13 13.00 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT Fifi™ Leoi ™o
BOREHOLE LOG FOR ENGINEERING PURPOSES LACH meseanon

LOCATION :-DAM AXIS,LEFT BANK B.H No.:MB5 Page 2 of 2
DRILLING BPT RESULT: JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ B z
[} I g
Q N > o
5 Noorsowrs, sers v spacic, | & £ [ e e s .
g g ORIENTATION, CONNECTIONS, 7 g é lineated, flow bar{ded ne}ssose v %
uUJ E M E a (ROGHNESS, PERSISTANCE, E % s g orphyritlic, élc' scaleasﬂ;rg‘olnls ac}n ) %
z zlz]e SEPARATION, FILL TYPE, AND THICKNESS] S|SB | S| g [rornnticsts scaEas Bt spachalf @ 3 )
=1 £ ol e a o w SLICKENSIDED) o z2 & 9 £ 2 <] weathering, alteration, minor lithological = 3 E —_
B 9( g ‘;‘ % ; 5 E £l g =1 S characteristics, strengths, joints O '&J N w £
El> zl 2]l B 2 z| 8|3 il = g w g £ £
1z 2lz1z1=<]la]: gl olél=| 5|2z = 3 o U i
cld Sls)zls]ao]z= o]l RPfa|s]1&]13(38 o] o o = a
Joint at 13.78m(40°%) Fresh quartz rich charnocktic gneiss
((Tight joint filled with thin film (gtz grain size relatively large)
of grey and black secondary materials)
14 14
15 il 15
4 Nil
7 Nil
13.50| 19.20| 10 Nil 0 0
16 7 Nil 16.00 16
4 Nil
1 Nil
17 17
24
18 18
19 19
Fresh quartz rich garnet biotite
gneiss
20 20
1 33
21 4 5.7 21
E 71 | 73
<
= 1050( 2550[ 10[ | 10.6|  2[10®
2 7 77
=
22 2 4 6.1 22
1 3.4
23 23
23.84
24 16 24
25
25 Fresh garnet biotite gneiss 82 25
26 26.00 26
27 27
Fresh quartz rich garnet biotite
gneiss
28 (relatively quartz % high) 28
29 29
30| 26 30.15 30

Bore hole completed at 30.15m
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT fiiie. fooRaToRY

BOREHOLE LOG FOR ENGINEERING PURPOSES

ch INVESTIGATION

UNIT
LOCATION :- CONDUIT TRACE IBH No: CT 3 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS INT SEPARATION
STARTED : 2003/9/28 X-COORDINATE :164,465.645m JOINTS Q Sand
[VR= very rough V= very tight Clay
R: rough T= tigh ti
COMPLETED : 2003/10/1 Y-COORDINATE :197,713.476m 9 faht Gamet bioite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
= h =
MACHING TYPE:  TONE ELEVATION (COLLAR) :106.730m S= smot 0= open Chamockite
SL=slickensided — Granitic gneiss
JOINT SPACING OTHER SYMBOLS
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :m Quartzite o
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/ Crystaline lime stone
W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT: N FINAL DEPTH : 20.35m —
R MW= moderately wide MW - Moderately Weathered ROD EATHERING
. C= Closel W - Slightly Weath L/
FOREMAN : UKSJ INCLINATION : Vertical v SW - Slightly Weathered ste
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground water Level HB -Hammer bounced SW
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
g z s
. o 2
g NO OF JOINTS, SETS, TYPE, SPACING, [ = . RTC: Wp:" Co“su" ?'a"/" 2'Zfe'"telx‘;'rina"‘: g <
3 le ORIENTATION, CONNECTIONS, _ = ] : "I“Vcb“:d( daS: Ie‘ cleave . ::me L eal el : S
w 5l o B 9 (ROGHNESS, PERSISTANCE, @ Els £ far ?m' g elsnSOS:‘ p‘:hpni c‘,le::."sc:e &
e I H SEPARATION, FILL TYPE, AND 2|218] £ [ S| 5| mnorionoeas charscencicn, svengme, | S 8 2
g1z 8l51°]Q w THICKNESS SLICKENSIDED) 5 olg|C|l 5| E| < orlihological characieristics, strengins: 3 Q 4 B
=12 5| 51|8]= 3 L ElIzIzI 82 ] & foints g & 8 u £
El> zlzajul &2 2| o|l3|uls | &8 T w g = £
gl 2lzlslsla]l: gl olk|s|E|2|2 g & g i |&
als Slajexl=s] o z o) 2lE|z[&]3]8 o] s) o = =)
Fine to medium grained, yewllowish
brown,silty sand (Top soil layer) 0.30
Boulder (Fresh gneissic rock) 0.50
1 1
Fine to coarse grained, brown,
1.50 clayey silty sand
195| 5 (Some large rock fragments
2 avilable, may be broken pieces 2
of boulder)
3 300 | >5 3
315 | HB 3.33
29/9 Boulder (Garnet biotite gneiss) 3.40 9
Fine to coarse grained, light brown,
4 silty sand (Some gravels and 4
28 rock fragments avilable) 4.2]
4.60) .
110} Fresh to highly weathered garnet
biotite gneiss (Boulder)
5 5
5.70
6 Fine to medium grained, brown, 6
silty sand (Sludge sample)
(Some large rock fragments avilable,
may be broken pieces of boulder)
7 (Some weathered micas available) 7
7.25
Fine to coarse grained,brown,silty sand
(Some gravels and rock fragments
8 avilable) 8.0 8
c Fine to medium grained, brown,
3
g silty sand (Sludge sample)
3 (Some weathered micas available)
o
9 9
10 10
11 11
12 12.00 12
Fine to medium grained, brown,silty
sand (Sludge sample)
(Some gravels and rock fragments
13 available) 13.0 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT
BOREHOLE LOG FOR ENGINEERING PURPOSES

c

b

LABORATORY
& SITE
INVESTIGATION
UNIT

LOCATION :- CONDUIT TRACE B.HNo.. CT3 Page 2 of 2
DRILLING sPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ B g
4 T 5
z & >
g NO OF JOINTS, SETS, TYPE, SPACING, 4 2 ], mtct 'yp:“ °°'I'\Jlur' ?ra‘c izfe'lfe:'zreh:"d‘ g <
B ORIENTATION, CONNECTIONS, _ = E : "I“Vcb“:d( das: Ie‘ cleave . : :me . eal el : S
g 212 ]3] o (ROGHNESS, PERSISTANCE, g Elsl s .em' i), wenthorn Cfrc}usc:e g
Z = & 5 g SEPARATION, FILL TYPE, AND = S(ale|l 2|2 ;Smorl‘::h ISD‘E‘C‘Q')“ real ”en 9, a"e:;‘ 8 g ¢
glz &8l&]5)¢ w THICKNESS SLICKENSIDED) 3 ° 218 & g H or lithologica CJ;::;S stics, strengins, 5 9 z B
1< g3 1ol 35 B2l & k3] H 4 K u =
HEEEIHEEE HEEIEIREE 2 & 8 s |k
Glz 2 zlkls i > ¢l olg|<| €| 2|38 o o o w &
olo ojoje]3 o z L —lafs|l ] 3 (8] O] O o 2 o
29 Fine to medium grained, brown,silty
sand (Sludge sample)
14 14.00 14
Fine to medium grained, brown,silty
sand
15 B 15.00( >15 15.00 15
°
() 15.05| HB Fine to medium grained, brown,silty
sand
(Some gravels and large rock
16 fragments avilable) 16
17 1695 16.95 17
Slightly to moderately weathered 48
crystaline lime stone
(Some hornblende,biotite and diopsite
18| 30 available) 18
% Fresh to highly weathered 35
E (Due to joints and weathering rock crystaline lime stone
P broken into pieces,could'n determine (Some hornblende and micas available)
19 g’ exact positions of the joints due to 19.00 19
g core loss) Moderately to highly weathered
crystaline lime stone
(Some amount of weathered micas
20 available) 20
1 20.35
Bore Hole completed at 20.35m
21 21
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
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[{IALTITES LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT d@miisg & sime
cech INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :-CONDUTE TRACE IB.H No.: CT4 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
STARTED : 2003/10/7 X-COORDINATE :164261.681m JONT ROCHIESS LOINT SERARATION Sand
VR=very rough V= very tight Clay
COMPLETED : 2003/10/11 Y-COORDINATE :197938.506m R: rough 7= tight (Gamet biotite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
MACHING TYPE:  TONE ELEVATION (COLLAR) :103.040m S= smoth 0= open Chamockite
SL=slickensided Granitic gneiss

DRILLING METHOD : ROTARY

ELEVATION (BOTTOM) :m

[JOINT SPACING

OTHER SYMBOLS

VW= very widely> 2m

SL/CW - Soil & Completely Weathered

Quartzite
Calc gneiss/Crystaline lime stone

W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT: N FINAL DEPTH :20.00m —
Q MW= moderately wide MW - Moderately Weathered EATHERING
. C= Closel W - Slightly Weath L/
FOREMAN : UKSJ INCLINATION : Vertical v SW - Slightly Weathered ste
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground \ALwr Level SW
DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s @
2 z g
3
. o 2
g NO OF JOINTS, SETS, TYPE, SPACING, [ = R°l°rk ‘fpre’ Comm“"lsra'"l S'Zve';e;“:"f Z"d <
AE ORIENTATION, CONNECTIONS, 2| | E | “ineeto.fow bandea,gnessose, :
w 19|35 9 (ROGHNESS, PERSISTANCE, @ Els £ ot ot el "rg P &
z YelZ)lo SEPARATION, FILL TYPE, AND THICKNESS] 1222 porphyritic.etc: scale as for joint spacing), g 2 Q
1 £ & E % > o ZSlw|o]| £ =2 s weathering, alteration, minor lithological = Q Z —_
=1z 48]k o w SLICKENSIDED) 3| olglS| 5| E| 2 5 x £
I 2 sl 218 = 2 = £l e =} S characteristics, strengths, joints o g < & E
=l 2l Z1°]6 z 2 =| of[3|E8|S|5|¢ g w a £ £
A THEHEEE A HEE LR g g o i
als S]1812]=s] 8 z o) 2lE|z[&]3]8 o] s) o = =)
Fine to coarse grained,brown clayey
0.49) -
7/10) silty sand
Some amount of gravels & rock
1 fragments available 1
1.50 1.50
195 1 Fine to coarse grained, yellowish
2 brown clayey silty gravelly sand 2.0 2
22|
10710
3 3.00 3
3.45 7
7
4 4
Fine to coarse grained, yellowish
brown clayey silty sand
Some rock fragments & coarse
5 gravels available 5
6 6 6
645 9
7 7
8 7.50
795 8
8 8.00 8
Fine to coarse grained, light brown
clayey silty sand
Weathered feldspars & micas
9 9.00 available 9
9.45| 20 (Highly decomposed material)
9.50
10 10
10.50
10.95| 17 Light brown to white clayey sandy
11 silt. Weathered feldspars & micas 11
available
(Highly decomposed material)
12 12.00 12
12.45| 23
9
13 13.00 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT E&LT‘E ware
BOREHOLE LOG FOR ENGINEERING PURPOSES CEeCD nyesmosmon

LOCATION :-CONDUTE TRACE B.H No.: CT4 Page 2 of 2
DRILLING sPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
& s @
0 <
g z §
= & 2 | rock type, colour, grain size, texture and
« £ \ \ )
S NO O;f;\:_’;‘:?gﬁ?&;{;iﬁ;ﬁgNG’ =] — § structure ( massive, cleaved, foliated, K
v =18 2 OROGHNESS 'PERSISTANCE. | 7 £ £ lineated, flow banded, gneissose, %
o gl =1=12 ( i ! Elpn| @ | 5| & Iporphyriticetc: scale as for joint spacing), ) u ©
z Slex]lz)o SEPARATION, FILL TYPE, AND THICKNESS] Slal £l 2| % 3 3 e
1% @ = o W LICKENSIDED a|l Zluwlo]| 2| = s | weathering, alteration, minor lithological S 8 z s
Ela Q] - > SLic S ) o e g~ 2 5 g characteristics, strengths, joints ] 4 < n] £
HEEIHEHEHERE =l 5la|g[ 2|8 z W 5 e | £
ElZ 321l B ]S ol 2|8|5|5|&|s S & g s E
sl 3]1&8&)s]& ]z A ER R 5 3 @ H 8
Light brown to white clayey sandy
£ silt. Weathered feldspars & micas
3
g available
14 8 14.00 (Highly decomposed material) 14
14.45| 11 14.50
Light brown clayey silt
Weathered feldspars & micas
15 available 15
(Highly decomposed material)
16 16.00 16
16.45| 11
16.45
B
3 Brown clayey sandy silt
o
17 Weathered feldspars & micas 17
available
(Highly decomposed material)
18 18
10 | 183 18.25
>
[
(=2}
B
19 z 19
2 Fresh rock of crystaline limestone
20| 11 20.00 20
Bore Hole Completed at 20.00m
21 21
22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
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[{IALTITES LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT ik fb & SITE
INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES C UNIT
LOCATION :-MAIN TUNNEL IB.H No.: MT5 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG

STARTED : 2003/8/22 X-COORDINATE :164,050.587m JONT ROCHIESS LOINT SEPARATION Sand

VR=very rough V= very tight Clay
COMPLETED : 2003/9/3 Y-COORDINATE :198,005.489m R: rough 7= tight (Gamet biotite gneiss

SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
MACHING TYPE:  TONE ELEVATION (COLLAR) :123.838m S= smotth 0= open Chamockite

SL=slickensided Granitic gneiss

DRILLING METHOD : ROTARY

[JOINT SPACING

OTHER SYMBOLS

ELEVATION (BOTTOM) :m

VW= very widely> 2m

SL/CW - Soil & Completely Weathered

Quartzite
Calc gneiss/Crystaline lime stone

W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT: N FINAL DEPTH :30.25m e
Q MW= moderately wide MW - Moderately Weathered EATHERING
. C= Closel W - Slightly Weath L/
FOREMAN : WLN INCLINATION : Vertical v SW - Slightly Weathered st
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground water Level SW
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s 2
8 z &
3
. o 2
% NO OF JOINTS, SETS, TYPE, SPACING, u = Rofrk “{pre’ Com‘our‘lsra'"l S'Zve’;e:‘:"f Z"d <
AE ORIENTATION, CONNECTIONS, s | E | “ineeto.tow bandes,gnessose, :
uUJ E M E ] (ROGHNESS, PERSISTANCE, g ?E‘ s g orphyritlic élc' scale as ft‘)rgulnt S| acvm ). &
z Yeglgle SEPARATION, FILL TYPE, AND THICKNESS] Slal g2 | g [orhticec Joint spacing)y 8 3 9
~1 £ ol ¥ Fy > w o Zlulo]| £ = 5] weathering, alteration, minor lithological = 3 E .
El3 9] = 3 2 SLICKENSIDED) sl olz|S|% |5 | = haracteristics, strengths, joints 0 i & E
= 2 B 2 % x 3 [ t =] o E =) 3 characteristics, strengths, ol H x R % =
El> zlSlalul] & 2 s| ol2lu|£| 8|8 o w a E =
alz glzlslz)le]: el o|g|5| 2|53 g g o i
a3 181284 z o) 2lE|z[{&]3]8 o] s) o = =)
0.00 Fine to coarse grained,loose,silty
045( 4 sand .Some gravels available 0.49
1 1
1.50 Fine to coarse grained,loose,
2 195| 5 gravelly sand 2
Some highly weathered rock
fragments
3|22 3
3.00
345( 5 3.45
4 4
Fine to coarse grained, reddish
4.50 brown silty sand
5 4.95( 4 5
5.60
24/08
5.50
6|23 595| 42 6
6.30
Fine to coarse grained, reddish
7 7.00 brown silty sand 7
7.45| 26 Some highly weathered rock
fragments
(Highly decomposed material)
8 8
24 8.25
—
5 Highly weathered biotite gneiss 20
5
G (Boulder ?)
5]
9 2 9
=
En 9.25
9.25
9.70| 58
10 Fine to coarse grained, brown silty 10
sand.Some highly weathered rock
N fragments
2 . .
S 10.80 (Highly decomposed material)
11 S 1125 | 45 11
2
o 11.25
2
2 Fresh to slightly weathered garnet
£ L .
8 biotite gneiss 11.75
12 12
Fresh to moderately weathered
garnet biotite gneiss
(Rock brocken into pieces)
13 13.00 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

cec

T

b

LABORATORY
& SITE
INVESTIGATION
UNIT

LOCATION :-MAIN TUNNEL B.H No.: MT5 Page 2 of 2
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s @
n 2 2
g z s
) 8 Z
5 Noorsonrs sers v soacic, | 3 | Bt .
g g ORIENTATION, CONNECTIONS, I £ é lineated, flow ban’ded ne;ssose ‘ x
ul.)J E M E ] (ROGHNESS, PERSISTANCE, E % 3 s orphyritlic, élc' scale as fc‘)rgolnt S| ac;n ). ﬁ
z Yeglgle SEPARATION, FILL TYPE, AND THICKNESS] slal 2] 2| a [porymticec Joint spacing)y 8 3 9
~1< al=El1381z ol ZE|lw || £ | = | B | weathering, alteration, minor lithological ° 8 Z s
=1z 8l% [l w SLICKENSIDED) sl olz|Cl | E| = Q 4 £
= g sl % ; ; B t S|z e =] S characteristics, strengths, joints €] u N % =
3 SI-1 I v I e 2| ofd|E|S| 8|2 g w a £ £
i ] - 1 I T gl oflg|z[E|2|2 g g o i I
olas olojzlzlaol]= o]l RPfa|s]1&]3(38 o] s) o = =)
13.21
25 ﬁ Biotite gneissic rock brocken into pieces 13.25
14 Fresh to highly weathered garnet 14
biotite gneiss
€ (Rock brocken into pieces along
g the joints)
15 i"’ 15.00 15
]
>
o
53
%, Fine to coarse grained, dark brown
16 = silty sand 16
(Highly decomposed material)
17 17
26 17.30
33
18 % Slightly to moderately weathered 18
E garnet biotite gneiss
5
-
19| 27 19
Fresh to moderately weathered 53
garnet biotite gneiss.(Garnet % is high)
20 2005 20
Fine to medium grained, brown silty
sand (Highly decomposed material
21 Sludge sample) 21
21.25
60
22 Fresh to moderately weathered , 22
garnet rich quartazo feldspathic
gneiss.
22.75
23 Fine to medium grained, brown silty sand 23
(Highly decomposed material-Sludge sample)
23.60
Fresh to moderately weathered ,garnet 55
24 rich quartazo feldspathic gneiss. 24.00| 24
£ Fine to medium grained, brown silty
g sand (Highly decomposed material
25 £ Sludge sample) 25
2
]
-_E 25.65
Fresh to moderately weathered ,garnet 46
26 biotite gneiss. 25.95 26
Fine to medium grained, brown silty
sand (Highly decomposed material
27 Sludge sample) 27
27.50
28 28
Fine to medium grained, brown silty
28.9 sand. Some gravels & rock
29 fragments available 29
(Highly decomposed material
Sludge sample)
30 30

BOREHOLE COMPLETED AT 30.25M
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

LABORATORY
& SITE
INVESTIGATION

é.r.% Tiily
ce UNIT

LOCATION :-MAIN TUNNEL

[B.H No.: MT 6

cb
Page 1 of 3

DRILLING DATA

BOREHOLE DATA

KEY

LEGEND FOR GRAPHIC LOG

STARTED : 2003/9/6

COMPLETED : 2003/9/16
MACHING TYPE : TONE
DRILLING METHOD: ROTARY
CORE BARREL, BIT: NQ
FOREMAN : WLN

LOGGED BY : SRMS/RMLKR

X-COORDINATE :164,015.436m

'Y-COORDINATE :197,995.307m

ELEVATION (COLLAR) :134.126m

ELEVATION (BOTTOM) :m

FINAL DEPTH :40.10 m

INCLINATION : Vertical

BEARING : -

[JOINT ROUGHNESS

[JOINT SEPARATION

VR= very rough
R: rough

SR: slightly rough
S= smotth
SL=slickensided

V= very tight

T=tight

MO= moderately open
O= open

Sand

Clay

Garnet biotite gneiss
Quartzo feldspathic gneiss
Charnockite

Granitic gneiss

[JOINT SPACING

OTHER SYMBOLS

VW= very widely> 2m
(W= widely

MW= moderately wide
C= Closely

[VC= very closely

SL/CW - Soil & Completely Weathered
HW - Highly Weathered

MW - Moderately Weathered

SW - Slightly Weathered

TCR - Total Core Recovery

RQD - Rock Quality Designation

GWL - Ground water Level

Quartzite
Calc gneiss/Crystalline Limestone
Boulder

EATHERING
SL/IC
HW
MW
SW

DRILLING

SPT RESULTH

JOINTS

PERMEABILITY

GENERAL DESCRIPTION

RECOVERY

DRILL WATER (COLOR, LOSS)

DEPTH (m)
DAILY ADVANCE
CASING/CEMENT
RATE OF DRILLING
WATER LEVELS
DEPTH

N'VALUVE

NO OF JOINTS, SETS, TYPE,
SPACING, ORIENTATION,
CONNECTIONS, (ROGHNESS,
PERSISTANCE, SEPARATION, FILL|
TYPE, AND THICKNESS
SLICKENSIDED)

DEPTH (M)

FROM TOP

TO BOTTOM
PRESSURE (bars)
WATER LOSS
(total{liters}/time{min}

Lugeon Unit (Lu)

Coefficient of Permeability (cm/s)

Rock type, colour, grain size, texture and structure (
massive, cleaved, foliated, lineated, flow banded,
gneissose, porphyritlic,etc: scale as for joint spacing),
weathering, alteration, minor lithological characteristics))
strengths, joints

GRAPHIC LOG

CORE RECOVERY %

DEPTH (m)

R.Q.D.%
WEATHERING

0.45

1.50
2 1.95

Light brown

3.00
3.45

Dark Brown to gray

6 5.75
6.20

9.25
9.70

10

Light brown

10.65

11 11.10

12
12.40
12.60

13

57

61

16

74

33

>50

Fine to coarse grained,dark brown , loose

clayey silty sand (Top soil layer) 0.45

Fine to coarse grained,brown, clayey silty

sand with weathered rock fragments 1.00

Fine to coarse grained,brown, dense

silty sand with weathered rock fragments

Moderate to highly weathered biotite

gneiss (may be a boulder)

Fine to coarse grained silty sand with

highly weathered rock fragments

Fresh to highly weathered garnet biotite

gneiss 4.1

Medium to coarse grained brown sand

with mica (Sludge sample)

(Highly decomposed rock) 5.00

Fresh to highly weathered garnet biotite

gneiss 5

Fine to coarse grained,light brown, silty sand
with weathered feldspar and mica

(Highly decomposed rock)

Fine to medium grained,brown

silty sand with mica (Sludge sample) 7.00

Moderate weathered to highly

weathered garnet biotite gneiss

Fine to medium grained,brown silty sand

with weathered mica (Sludge sample) 7.7

Fine to coarse grained,yellowish brown
silty sand with weathered feldspar and mica

(Highly weathered rock)

10.20

Fine to coarse grained,reddish brown
clayey silty sand

(Weathered rock fragments) 11.00

Fine to medium grained,brown silty sand

(Sludge sample) 11.30f

Fine to coarse grained,brown, silty sand with mic|

12.00

Fine to coarse grained,light brown, silty

sand with weathered feldspar

13.00

<]
-
3

10

11

12

13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  flifiie. £t
BOREHOLE LOG FOR ENGINEERING PURPOSES ech oo

LOCATION :- MAIN TUNNEL B.H No.: MT 6 Page 2 of 3
DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
& s 2
g = §
9 E <
© NO OF JOINTS, SETS, TYPE, & £
9 SPACING, ORIENTATION o % rock type, colour, grain size, texture and structure ( <
1EEEP gl (B ]| 2o oot e e e, :
ol gl =1212 PERSISTANCE, SEPARATION, FILL| glole|=8]® » porphynitic,etc: Joint spacing), © u o
z sI & zlg SR £ < | & Jweathering, alteration, minor lithological characteristics) o
1] g1E1%1]1z w TYPE, AND THICKNESS o 2|8 2|2 |5 o, o ] 8 z _
El1gl §]s sl 3 SLICKENSIDED) ° E g o 5 1% stengths, Jol Q o < ; E
El>)l z1 S alu] & 2 s| of2lu|£] 8|8 z w a E =
alzl glzlz):] 8|2 el o|lg|5| 2|58 g g o i
a1 &) &2z & z o) 2lE|z[&[3]8 o] s) o = =)
Fine to coarse grained,light brown, silty sand
ith weathered feldspar 13.50
Highly weathered biotite gneiss 4D
14 14.00 14
Fine to medium grained,brown, silty
sand with weathered mica (Sludge sample)
g (May be decomposed rock)
5
15 £ 1500 15
E Highly weathered biotite gneiss 15_
g Fine to coarse grained,dark brown, silty
9 @ sand with mica (Sludge sample) 15.8
16 Fine brown silt (Sludge sample) 16.0( 16
Fine to coarse grained,dark brown, silty
sand with mica (Sludge sample)
17 17
17.30
Fine to coarse grained,light brown, silty
sand with weathered feldspar and mica
18 (Sludge sample) 18
18.30
Fine to coarse grained,dark brown, silty
= sand with weathered feldspar and mica
]
19 z (Sludge sample) 19
g
5
=
=4
3
20 20
21{ 10 21
o
8
5
g
=
2
3
g
22 H 200 22
5 Yellowish brown silty sand(Sludge sample) 22|
S
£
3 Fine to coarsegrained,brown silty sand
5
23 g with weathered mica(Sludge sample) 23.00 23
£
12 B Fresh to moderately weathered garnetiferrous
quartzo feldspathic gneiss 2335
Fresh to moderately weathered biotite
24 gneiss 24
Moderate to highly weathered garnet
biotite gneiss
25 25
Fine to coarse grained,dark brown, silty
26 g gravelly sand with weathered mica 26
bl 2
8 (Sludge sample)
£
]
=
=4
27 - 27
28 28
28.20
ZFTZ? Fine to coarse grained,dark brown silty
gravelly sand  with highly weathered
29 rock fragment 29
13 (May be weathered rock) 29
é Fine to medium grained,dark brown, silty
5
° sand with weathered mica
>
§ Sludge sample 30,00 30
30
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  flifiie. £t
BOREHOLE LOG FOR ENGINEERING PURPOSES ech oo

LOCATION :- MAIN TUNNEL B.H No.: MT 6 Page 3 of 3
DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s @
@ s Q)
8 z s
3
3 NO OF JOINTS, SETS, TYPE, & :; rock type, colour, grain size, texture and structure (
3 Q SPACING, ORIENTATION, = = § massyn’/)e’cleaveydglohated ‘Imealed flow banded g
u = 8 E (%] CONNECTIONS, (ROGHNESS, 0 E E nelssose’ orph n’t\lc etc: s‘ca\easlér joint s| acm‘) E
ol gl =1212 PERSISTANCE, SEPARATION, FILL| glole|=8]® » porphynitic,etc: Joint spacing), © u o
<Z( = i 4 u>J TYPE, AND THICKNESS s|se E =) = weathering, alteration, minor lithological characteristics)) o ) =
= S wulelcla w , o wlol 2| =8 a o = -
B 2 g < Y z SLICKENSIDED) o E MR strengths, joints S} o < [ £
3 IS ] B A O s| cla|g| 2|5 |& z w a8 £ £
al 2l gl 2l=1%1] ¢ g ol @lule[E| 8% g [ b= g o
=1 I R EFEEHEE E il elE|s[e] 318 5 3 @ H 8
Fine to coarse grained,dark brown, silty
gravelly sand with rock fragments
31 31
31.20
Fine to coarse grained,dark brown silty
gravelly sand
32 32
32.70
33 Fine to coarse grained,dark brown silty 33
s sand with weathered mica
B (Sludge sample)
E
k]
34 e 34
H
3
5
=
=]
3
14
35 35
36 36
c
3
3
37 £ 37
S
)
g
) 37.80
j@ Slight to highly weathered garmnet
38 38.00 biotite gneiss 38.00 38
é Fresh garnet biotite gneiss
% (High % of Quartz)
H
2
o
39 < 39
S
8
£
5
@
<
) ; .
= Joint at 40.10(sub horizontal)
40 2 joint surface slightly weathered 40
15 g into rock 40.10
BOREHOLE COMPLETED AT 40.10m
41 41
42 42
43 43
44 44
45 45
46 46
47 47

46




TOADTIEE | LABORATORY
GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT fiiwmiy | aste
cech_ INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES N
LOCATION :- SURGE TANK IB.H No.: MT 7 Page 1 of 4
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS INT SEPARATION Sand
STARTED : 2003/9/17 X-COORDINATE :161,591.171m JONTS o an
[VR= very rough V= very tight Clay
R: rough T= tight Garnet biotite gneiss
COMPLETED : 2 1 Y-COORDINATE :198,111.429m
003/10/6 SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
= h =
MACHING TYPE:  TONE ELEVATION (COLLAR) :124.040m 5= smott 0= open Charhfmk"e
SL=slickensided — Granitic gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :m .
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/Crystalline Lime Stone
(W= widel - Hi
CORE BARREL, BIT : NX FINAL DEPTH :60.00m v HW - Highly Weathered
MW= moderately wide MW - Moderately Weathered
. C= Closel W - Slightly Weath
FOREMAN : MRAMHP INCLINATION : Vertical v SW - Slightly Weathered
[VC= very closely TCR - Total Core Recovery
LOGGED BY : SRMS/RMLKR  |BEARING : - ZaDL ) 'ZOCK C;“a"‘!y DLes'g’I'a"""
- Ground water Level
DRILLING BPT RESULT! JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
7 s z
! z 3
. o 2
% NO OF JOINTS, SETS, TYPE, SPACING, “QJ = Rock type, colour, grain size, texture and structure  ( <
ole ORIENTATION, CONNECTIONS, . = é massive, cleaved, foliated, lineated, flow banded, s
UUJ E o % 2] (ROGHNESS, PERSISTANCE, g % = o gneissose, porphyritlic,etc: scale as for joint spacing), &
2 g x|z u SEPARATION, FILL TYPE, AND = S|P3 E | 2| & Jweathering, alteration, minor lithological characteristics | & 3 e
=13 Hlelc]la w THICKNESS SLICKENSIDED) &1 5lE|C| | E 2 strengths, joints = o T £
Ela Q1< ]2 > ol FI5 v | 5 £ I?) o < [ E
H MM HAEE s| 6l2|a2]35]| & z b a £ |z
slz g2 1El:] ]S ol 2|85 5|8 % g & g -
AR EREEHEE il oelE[s]8]32] 8 5 3 @ : |8
0.00 Fine to coarse grained,reddish brown,loose
045] 6 clayey,silty sand(Top soil layer) 0.45
Fine to coarse grained,reddish brown,
1 silty sand (More % of coarse grains available) 1
1.55
2 2.00| 8 2
3 3.00 3.00 3
3.45] 16 Fine to coarse grained,red to pink, clayey
silty,sand
(Some gravels available)
4 4
4.55
5|17 5.00] 12 5
6 6.00 6
6.45] 7
c
3
<
[
7 7
7.55 7.68
7.89] . " . "
1a10| 7.68>50 Fine to medium grained,reddish brown
8 silty sand 8
(Some weathered micas available)
9.04]
9 o] 900 9
9.27 |>50]
10 10
1055
11.00 | 42
10.92f
11 2109 11.00 11
Fine to coarse grained,reddish brown,dense
Quartz sand
12 12.00 12
18 12.38 |>50|
13 13.00 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

FUFELTITE | LABORATORY

L Pl

cec

b

& SITE

INVESTIGATION

UNIT
LOCATION :- SURGE TANK B.H No.: MT 7 Page 2 of 4
DRILLING PT RESULY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s @
n 2 2
g z 3
) & >
DO: NO OF JOINTS, SETS, TYPE, SPACING, “QJ 3 rock type, colour, grain size, texture and structure ( <
6 g ORIENTATION, CONNECTIONS, . = é massive, cleaved, foliated, lineated, flow banded, >
“UJ E [N =1 9 (ROGHNESS, PERSISTANCE, g % 5 H gneissose, porphyritlic,etc: scale as for joint spacing), 5
z HERE g SEPARATION, FILL TYPE, AND =8 Al E] 2] & [Jweatering, minor cf 8 3 9
elz 8lz19]¢u w THICKNESS SLICKENSIDED) 3 o 218 & g H strengths, joints 5 9 z B
1< ol3 ol ]2 o = I = I [+ 8 T I
1> Z1 =2 Ju]luw = < = Oln|lu]| £ S £ o w a E =
A HEEE IEIEHEIELR: g : & -
als 35121z ]4 ]z o) LlE[z) 8] 3 S o] s) o = =)
Fine to medium grained,brown
13.00 silty sand
1345 | 16 (Some weathered micas available)
14 14
15 1500 15
1545 | 14
16 16
B 16.55
<
@ 17.00 | 18
17 17
17.50
Fine to medium grained,light brown
18 silty sand 18
18.00 (Some weathered micas available)
18.24 |>50 (May be highly decomposed rock)
18.95
19 220 19
19.55
19.60 |>50]
20] 19 20
20.48 20.48
Moderate to highly weathered biotite
21 gneiss 21
22 22
23 23
Slightly to moderately weathered biotite
>
2 .
g gneiss
=
=y
24 e 24
c
% Moderate to highly weathered biotite
s gneiss
E
=y
-
25|21 (Core loss due to weathered zone 25
from 25.0 to 25.45m) Slightly to moderately weathered biotite
Joint at 25.45(irregular) highly gneiss (Pegmatitic feature appeared)
weathered in to rock (Core loss due to weathered zone)
26 Joint at 25.85m(30°) joint surface - 26
slightly weathered into rock) 4 0.05 Slightly weathered biotite gneiss
0.25 (Some garnets available)
25550| 29.00| 10 0.63| 0.1 [3x10°
27 0.30 27
(Joint set has developed from 27.50 4 0.14
to 28.33m along the foliation planes 0.03
foliation planes, joint intensity 5/m) Slightly weathered biotite gneiss
28 (In some places pegmatitic feature appeared) 28
28.33
Fresh biotite gneiss
- (Quartz % is high)
o
29|22 5 29
1 =
=y
-
30 30
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  fiifiis | Lo ™o
El & SITE
mch INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES uNIT
LOCATION :- SURGE TANK B.H No.: MT7 Page 3 of 4
DRILLING PT RESULY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
~ s »
=4 o >
DO: NO OF JOINTS, SETS, TYPE, SPACING, "QJ 3 rock type, colour, grain size, texture and structure ( °
ole ORIENTATION, CONNECTIONS, — = g massive, cleaved, foliated, lineated, flow banded, i
“UJ % o E 4} (ROGHNESS, PERSISTANCE, E ” % = E gneissose, porphy‘ntlic,e‘lc: sgale as for joint spat?lng), © ﬁ
1z : @ £ u SEPARATION, FILL TYPE, AND ol = = 2| g S| & weatnering, al minor it ct <} 3 g _
B E ol = I w U>J THICKNESS SLICKENSIDED) o E c|a|® 5 = strengths, joints o 8 E B
AN H R RE = slzlg| 2|8 | & I z : £ |z
AERE R EE el 2lélz| g e 3 z 2 g s |:
als Slslz]lzslcolz o)l Pla]s] &3] S o] o o 5 a
Fresh biotite gneiss 00
(Quartz % is high)
Joint at 31.48m(25° (tight joint) 0.08
31 Joint at 31.63m(35°) (tight joint- 1.30 31.00 31
surface filled with thin film of white material) | 29.00 34.36] 10| 1.56( 0.20 | 3x10°®| Fresh garnet biotite gneiss
| 23| Joints at 32.05 & 32.25m(15%) 1.38
Joint at 32.65(50°) 4] 0.42
32 Joint at 32.90(20°)( tight joints- 0.02 32
surfaces slightly weathered into rock)
Joint at 32.94(45°) (tight joint ,surface
filled with white secondary material)
33 Joint zone from 32.97 to 33.10m 33.00 33
(Joint surfaces slightly weathered into rock) Fresh biotite gneiss
Joint from 33.25 to 33.35m(55%)
Suface filled with grey thin film (Quartz & garnet rich layer from 33.40 to 33.47m)
34 Joint at 33.50(subvertical) tight joint (Small amount of garnet avilable section from 34
ﬁ surface slightly weathered into rock 34.00 to 34.36m) 34.36
Joint at 34.00(40°) tight joint - Fresh biotite gneiss
Foliation joint at 34.36(30°) 4 0.03 (Biotite % is high)
35 Highly jointed zone(subvertical & 0.16 (Small biotite bands available) 35
subhorizontal) from 34.36 to 36.40m | 34.25 39.00[ 10| 0.25| 0.0 [6x107
(joint surfaces filled with black material, 0.17
Rock has broken into pieces due to joints) 4 0.05
36 Joint at 34.90(35°) (surface filled with - 36
thick white material)
36.40
Fresh biotite gneiss 00
37 |25 (Quartz % is high) 37
(Small amount of garnet avilable)
38 38
g
Z
S
-
39 Joint from 39.22 to 39.66m(subvertical) 39
surface filled with white secondary material -
4 0.20
0.10
40(27 39.00( aa00[ 10| [ 0.15| 0.0 |3x107 40.00 140
Joint at 40.98m(30°%) (tight folition joint) 0.12 Fresh garnet biotite gneiss
4 0.40 (Quartz % is high)
41 41
Joint from 42.22 to 42.41m(vertical)
42 2 (surface filled with white secondary material) 42
Joint at 42.73m(30°%) (tight joint- 0
surface filled with grey secondary material)
43 43.00 43
Joint at 43.45m(30°%) Fresh biotite gneiss 90
Joint at 43.75m(45°%) (Small amount of garnet available)
(surfaces filled with black secondary material)
44 | 29| Joint from 44.0 to44.20m(subvertical) 44
Joint at 44.80m(30°%) 44.20
(surface filled with dark grey material) Fresh biotite gneiss
(Quartz % is high)
45 - 45
4 0.04 00
0.15
43.90| 49.00[ 10 0.20] 0.0 [4x107]
46 0.16 46.00 46
4 0.04 Fresh biotite gneiss
47 47.00 47

49




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  fUMEIIEE | LaBORATORY
& SITE
BOREHOLE LOG FOR ENGINEERING PURPOSES cech oo
LOCATION :- SURGE TANK B.HNo.: MT7 Page 4 of 4
DRILLING PT RESULY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
= ™
" = é 2 NO OF JOINTS, SETS, TYPE, SPACING, =] = E E rock wpg, colour, grain size, te>‘<ture and structure &
(2; & v 3 g ORIENTATION, CONNECTIONS, -E; " E‘ 3 8 massive, cleaved, fol\ate.d‘ lineated, flpw banded, o u>J ®
13 E E g S (ROGHNESS, PERSISTANCE, o s|a 8 £ < 5 gneissose, porphy‘ntllc,e‘lc, st?ale as for joint spaglng), 9 o) z _
El3 9l=|2|Y g SEPARATION, FILL TYPE, AND ol Olg[2|@|[E| & |weatering,al minor of 0 ] z |
= N L L L 3 THICKNESS SLICKENSIDED) z| 5lalg| 2| ¢ g strengths, joints I € z £ |z
) A I -l I T gl S|E|E| g8 B g & o i
oja Slolxl=slaolz Ll Flalz] 2] 3 [} 5] O 4 = o
Fresh garnet biotite gneiss
48| 48
ﬂ
49 | Joint from 49.30 to 49.55m(subvertical-tight 49
joint surface filled with grey material)
Joint at 49.78m(30°%) 49.40
(surface filled with dark grey material) Fresh biotite gneiss
50 Joints from 49.90 to 50.15 & 50
50.20 to 50.47m(80°%)
(surface filled with dark grey material) 1 - 50.47
Joint at 50.53m(subhorizontal-tight joint) 4 0.02 Fresh garnet biotite gneiss
51 7 0.10 (Quartz % is high) 51
_1 49.00( 54.00| 10 0.14| 0.0 [3x10”
0.10 00
4 0.03
52| - 52
Joints from 52.45 t0 52.62 &
52.72 to 52.80m(80°%)( tight joints)
53] 2| 53
- Joint at 53.52m(30°%)
% (Trimolite available along the joint)
5 "
54 - 54
4 0.02
0.08
55| 54.00 59.00[ 10 0.13[ 0.0 [3x10” 55
0.09
4 0.04
56| 4| 56
57 57
Joint at 57.61(30°) (fresh,tight joint)
1 -
58| 4 |- 58
0.05
57.50 60.00| 10 0.08 0.0 [3x10”
Joint at 59.53(40°)(fresh,tight joint- 7 0.06
59 i surface filled with grey secondary material) 4 0.02 59
Joint from 59.88 to 60.00m(subvertical) 1 -
(surface filled with light grey material)
Joint at 60.00m(20°%)(tight & fresh joint)
60] 6 60.00 60
Bore hole completed at 60.00m
61] 61
62| 62
63| 63
64 64
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

[ENGIMEE

cec

-E.E..ﬂ'il.ixﬁ

| LABORATORY

& SITE
INVESTIGATION
UNIT

LOCATION :- MAIN TUNNEL IB.H No.: MT 8 Page 1 of 5
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS INT SEPARATION
STARTED : 2003/12/8 X-COORDINATE :161,984.829m JOINTS Q Sand
VR=very rough V= very tight Clay
R: h =
COMPLETED : 2003/9/9 Y-COORDINATE :197,955.406m roud 7= tight Gamet bioite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
= h =
MACHING TYPE:  TONE ELEVATION (COLLAR) :154.587m S= smot 0= open Chamockite
SL=slickensided — Granitic gneis
JOINT SPACING OTHER SYMBOLS
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :m Quartzite o
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/Crystaline lime stone
W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT : NX FINAL DEPTH :80.06m —
MW= moderately wide MW - Moderately Weathered EATHERING
. C= Closel -
FOREMAN : MRAMHP INCLINATION : Vertical osely SW - Slightly Weathered suew
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground V\Lwr Level SW
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
g z s
. o >
£ Rock type, colour, grain size, texture and
o u =
S NO OF JOINTS, SETS, TYPE, SPACING, =) — | structure ( massive, cleaved, foliated, B3
ale ORIENTATION, CONNECTIONS, . = 3 ineated. flow banded >
w Bl 0 % 0 (ROGHNESS, PERSISTANCE, 4 E| = £ ineatec, flow vanced, gheissose, @
g alec 121z SEPARATION, FILL TYPE, AND THICKNESS _\.‘5 %) g é & | porphyritiic.etc: scale as for joint spacing), 10} “>J o
~1 = & = 2 W éL\CKENSIEJED) a Slw 8 s | = 5 weathering, alteration, minor lithological S 8 E .
£ 2 g g sl 3 o E g ; 25| & characteristics, strengths, joints o g < ; £
El> zlSlalul] & 2 = o|lalu ]| E|8| &g z w a E =
glz glz|zlzl¢g) 2 el glél=zlz|e|® g g o 5|
ald 3l8]2]s18]= [rs _lE|sf{e]z2]s o] s) o = =)
0.00 Fine to medium grained,dark brown,
045( 5 clayey silty sand (Top soil layer) o0.55
Slightly weathered garnet hornblend 40
1 gneiss 1
(May be a boulder)
145
12 128 1.60
2.00 . . .
to | >50 Fine to medium grained, brown,
2 224 dense,silty sand 2
(Some weathered micas available)
2.24
Fine to medium grained, light brown,
2.88 .
3 1959 silty sand (Sludge sample) 3
(Some weathered micas available)
4 4
5 5
6 6
c
3
2
[
7 7
753
13
8 8
9 9
13 9.50
Fine to coarse grained, light grey,
10 silty sand (Sludge sample) 10
(Some weathered micas and
feldspars available)
(May be highly decomposed rock)
11 11
12 12
12.18
Fresh slightly weathered, biotite 37 21
12.84] .
70| gneiss (Small amount of garnets
13 available) 13.00) 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT E.’Wg ame
BOREHOLE LOG FOR ENGINEERING PURPOSES CeCHD | esmexmon

LOCATION :- MAIN TUNNEL B.H No.: MT 8 Page 2 of 5
DRILLING BPT RESULT: JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
5 s @
%' NO OF JOINTS, SETS, TYPE, SPACING, uﬂ] % rock type, colour, grain size, lexlure and R
5‘ o ORIENTATION, CONNEGTIONS, _ = g s!r‘uclure (massive, cleaved,‘ foliated, i
T EIEHE Bl 2] a] 0 [ e ,
— E E = E uﬁj w SEPARATIONJ:’&?E:‘PSEQ’;? THICKNESS o g o 8 ;\% E “E weathering, alteration, minor lithological 9 8 é —_
S:E’ 2 g ‘;‘ g ; - % o £ é ; ,% 2 _§ characteristics, strengths, joints % o s i S:E’
A - N Y R Bl 2lg|Els|8]s & ¥ g £ l:
a3 3]l&81&e)s]8])] = rl PlE|l=[&8]3]S 5 3 o H 8
Fresh slightly weathered, biotite 24 16
gneiss (Small amount of garnets
avilable)
14 14
14.38
% Fine to coarse grained, light grey,
o silty sand (Sludge sample)
15 (Some weathered micas and 15
feldspars available)
(May be highly decomposed rock)
Joint at 16.18m (sub horizontal) 1 -
16 160 (irregular, joint surface weathered 4] 0.43 16.00 16
i into rock) 7 0.85 Fresh garnet biotite gneiss 90
Joint at 17.78m (sub horizontal) 16.50| 20.00| 10 1.28] 0.3 | 4x10®
(irregular joint) 7 0.86
17 Joint at 17.28m (10°%) 4] 0.45 17.00 17
(joint surface slightly weathered 1 - Fresh biotite gneiss
into rock) (Small amount of garnets avilable)
Joint from 17.52 to 17.56m
18 (Weathered zone) 18
> 0
S Joint at 18.56m(sub vertical)
E» ( joint surface weathered into rock)
19 19.00 19
Joint at 19.06m (subhorizontal) Fresh Quartz rich garnet biotite
(tight joint,surface filled thin film of gneiss
reddish brown material)
20| 19| 20.00 20
(Highly jionted zone from 20.0 to 21.0m Fresh to moderately weathered 0
core loss due to joints) Quartz richgarnet biotite
21 || 1 - 21.00 21
4 0.30 Fresh Quartz rich garnet biotite 90
Joint at 21.07(sub horizontal) 7 0.87 gneiss
(irregular, joint surface slightly weathered | 19.50| 24.55| 10 1.85| 0.3 | sx10®
22 into rock) 7 1.37 (Quartz rich bands 22
4 0.82 from 22.67 to 22.72m 00
1 0.15 from 23.83 to 24.24m
o from 24.36 to 25.00m
23 o from 25.35 to 25.55m 23
from 26.90 to 27.10m
from 29.00 to 29.20m)
24 24
2of ||
25 Joint at 25.26m (35°%) 25
(joint surface filled thin film of grey
secondary material)
26 26
1 -
4 -
7 0.07
27 o 24.60( 29.00( 10 0.12| 0.0 | 3a0” 27
% 7 0.08
] 4 |oo03
1 -
28| 22| 28
29 29
30] 23 30.00 30
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT EWE e

INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES uNIT
LOCATION :- MAIN TUNNEL B.H No.: MT 8 Page 3 of 5
DRILLING BPT RESULT: JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ S 2
DO{ NO OF JOINTS, SETS, TYPE, SPACING, uﬂ] % rock type, colour, grain size, lexlure and .
5‘ o ORIENTATION, CONNEGTIONS, _ = g s!r‘uclure (massive, cleaved,‘iollated, i
T EIEHE Bl 25| i [t ) §
<Z( 2 % © u>J SEPARATION, FILL TYPE, AND THICKNESS = i B4 E \.JZ’ 3 weathering, alteration, minor lithological 9 s 2
E 5 5 ’:( E 4 u>J SLICKENSIDED) % E & 9 ? g ; charag!’eristics stllengths joirnsg § 8 E E
AN HHEA R E =| 5|z2|g|2|8]| ¢ o I z : = I
I EH RS g g
cld Sls)zls]ao]z= [ Plaf=]&8]13]38 o] o o 5 a
Fresh Quartz rich garnet biotite 00
gneiss
31 7 0.04 (Quartz rich bands 31
29.00| 34.00| 10| 0.06| 0.0 | 2x107 from 31.40 to 31.52m
7 0.05 from 34.92 to 35.04m)
4 -
32 1 - 32
(Pegmatitic features appaered from
36.75 to 37.15m)
33 33
34| 26 34
35 35
1 -
36 4 0.03 36
7 0.05
34.00( 39.00| 10 0.12] 0.0 | 3x107
7 0.06
37 | 27 Two parellel joints at 37.36 & 37.93m(45°) 4] 0.05 37.00 37
(joint surfaces filled with thick film of 1 0.02 Fresh biotite gneiss
white secondary material)
Joint at 37.75m (50°%)
38 (joint surface filled thin film of black (Pegmatitic features appaered from 38
- secondary material) 38.16 to 38.86m)
% Joint at 37.53m (45°) tight joint
&
39 28| 39.00 39
Joint at 39.75m (45°%) Fresh biotite gneiss
( joint surface filled by thin grey film) (Biotite % is high)
Joint at 40.30m (50°%)
ﬂ (joint surface filled by thin black material ) ﬂ
Joint at 40.80m (50°%) (slicken sided joint)
(joint surfaces filled with thin film of
black secondary material)
41 41
1 - 00
4 0.06
7 0.09
42 39.15| 44.63| 10 0.15] 0.0 | 4x10” 42
7 0.09
4 0.05
1 -
43 43
44 44
ﬁ
1 -
45 4 0.02 45
Joint from 45.70 to 46.30m(vertical) 7 0.06
44.50| 49.00] 10| 0.17| 0.0 | sx10” |(Biotite rich layer from 45.70 to
7 0.09 46.95m) 0
46 4 0.04] 46
1 -
Joint at 47.07m (30°%)
(joint surfaces filled with thin film of
47 grey secondary material) 47.00 47
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT i | LABORATORY
nh & SITE
BOREHOLE LOG FOR ENGINEERING PURPOSES ce M TICATION
| INIT
LOCATION :- MAIN TUNNEL B.H No.: MT 8 Page 4 of 5
DRILLING BPT RESULT: JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
£ 1. noorsomrs, sevsrvee seacnG, | B | | o | B | Suctre (masive, ceaved ottt
- B E (ROGHNESS, PERSISTANCE, g Sls s lineated, flow banded, gneissose, i
< % il I g SEPARATION, FILL TYPE, AND THICKNESS] o s G| E| 2| & [porehvriticet: scale asfor joint spacing), 8 3 2
E 5 o ’:( E u u>J SLICKENSIDED) IS} E x 9 >@ 5 = wealherlng,a!tgra\lon, mlnorhl‘h‘?logmal § 8 E E
I < ol31o]l«= T 3 = = a @ g = g characteristics, strengths, joints I © EE_ T I
elz 3l 241218 ¢ 5| 2|8|E|5|8|s g g g s |5
a3 3]l&81&e)s]8])] = rl PlE|l=[&8]3]S 5 3 o H 8
Fresh biotite gneiss 90
(Biotite % is high)
(Small amount of garnets available)
48 48
Joint at 48.58m (irregular) (Biotite rich layer from 48.05 to
(joint surface filled with thin film of 50.30m)
- grey secondary material)
49 | 31 s Joint at 50.70m (jrregular) 49
E» (joint surface filled with thin film of
black secondary material)
Joint at 51.18m (60°) tight joint
50 Joint at 51.40m (30°) tight joint 50
(joint surface filled with thin film of -
black secondary material) 4 -
_1 7 0.07
51 || 49.00 54.00] 10 0.12] 0.0 | 3107 51
7 0.08
4 0.02
52 (Biotite rich layer from 52.34 to 52
Joint at 52.26 & 53.97m (30°) tight joint 53.28m) 90
(joint surfaces filled with thin film of
grey secondary material)
53 3 53
(0]
54 54.00 54
Fresh biotite gneiss 00
55 | 55
56 - 56
4 -
7 0.08
54.00| 59.00{ 10 0.14| 0.0 | 4x107
57( 3 7 0.08 | 57|
4 0.03
58 58
59 59
3
5 Joint at 59.30m (35°) tight joint
é’ joint surface filled with thin film of
60 black secondary material 60
Joint at 60.95m (40°) tight fresh joint
61 61
- 00
4 0.03
7 0.09
62 Joint at 62.05m (70°) tight joint 59.00| 64.00{10 0.18] 0.0 | sx10” 62
joint surface filled with thin film of 7 0.10
dark grey secondary material 4 0.04
Joint from 62.30 to 62.47 (60°) tight joint - 00
63 joint surface filled with thin film of 63
black secondary material
L4
64 64.00 64




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  JHEIHiis | LABORATORY
& SITE
BOREHOLE LOG FOR ENGINEERING PURPOSES cech) o
UNIT
LOCATION :- MAIN TUNNEL B.H No.: MT 8 Page 5 of 5
DRILLING BPT RESULT: JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ @
£ | e o g e .
212 ORIENTATION, CONNECTIONS, 2 = 5 2 lineated, flow bar{ded ne}ssose ' z
y % (¢ % ) (ROGHNESS, PERSISTANCE, 5 " Sls E porphyritlic,étc: scale as u;rgjmnt spac}ng), o &
- E E @ g ua] w SEPARATION%E:'&?E:‘PSEQE? THICKNESS o = E 8 ;\% i: 9-5 weathering, alteration, minor lithological S § 2 —_
E 2 g é g ; 2 o E g ; S 5 E characteristics, strengths, joints % i < % E
3l e|gle|s |8l g & g
N EHEHEE E| olz|S[2]3]8 g 8 g £ 1s
Fresh biotite gneiss 00
65 65
4 0.04
66 7 0.09 66
64.00| 69.00{ 10 0.20| 0.0 | sx10”
7 0.10
4 0.05
67 0.02 67
3
68 s 68
S
-
69 s | 69
1 74.0
4 80.0
69.00| 74.00| 5 |100%| 95.0[ 10.8 | 2x10*
70 Two parellel joints at 70.80 & 80.86m 4 82.0 70
(tight,joint surfaces filled with thin film of 1 80.0
dark grey secondary material)
71 71
Joint zone from 71.55 to 71.70m
(irregular joint surfaces filled grey and
white secondary material)
72 || (pyrite avaslable along the joint surfaces) 72
S Joint at 72.10m (sub horizontal)
§ (joint surface filled with white thin film)
;\E Joint at 72.30m (50%)
73 i (joint surface filled with grey thin film ) 73
< Joint at 72.52m (40°%)
§ (Garnets available along the surface)
g Two parellel joints at 73.55 & 74.85m(40°)
74| 6 - (joint surface filled with grey thin film) i
75 Joints from 75.44 to 75.49m(subvertical) 1 - 75
& at 76.70(45°) & at 76.90(60°) 4] 0.03
(joint surfaces filled with grey thin film) 7 0.10
73.50( 78.46] 10 0.17| 0.0 | 4x10”
76 Joints at 77.0 & 77.13m(40°%) 7 0.13 76
(joint surfaces filled with grey thin film) 4 0.05
Joints at77.30 & 77.50m(50°) tight joints 1 0.02
- Joints at78.02 & 78.16m(45°) tight joints
77 s Joints at 78.68m(30°) 77
E» (joint surfaces filled with grey thin film )
Joints at 78.76m(30°) 77.56
(joint surface slightly weathered into rock) Fresh biotite gneiss
78 | 7| Joints at 78.79,78.85,79.0,79.1,79.18, 1 - (Small amount of garnets available) 78
79.25,79.34,79.4,79.55,79.77,79.88m 4 0.04
(horizotal) slightly slicken sided joints 7 0.09 78.46
78.00( 80.06| 10 0.15| 0.1 | 7x10” [Fresh garnet biotite gneiss 00
79 Joint from 79.10 to 79.61m (subvertical) 7 0.09 79
(tight joint) 4 0.03
(Due to these joints in section from 1 -
78.46 to 80.06 rock has broken
80| s into pieces) 80
Bore hole completed at 80.06m
81 81
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LABORATORY

GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT  igfris,
4 & SITE
cec INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES uNIT
LOCATION :- TAILRACE IB.H No.: TR 1 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS
STARTED : 2003/10/10 X-COORDINATE :161313.227m JOINT SEPARATION Sand
[VR= very rough V= very tight Clay
R: h =
COMPLETED : 2003/10/16 Y-COORDINATE :198240.940m roud 7= tght Biotite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
MACHING TYPE:  TONE ELEVATION (COLLAR) :65.845m S= smotth 0= open Charnockite
SL=slickensided Granitic gneiss
JOINT SPACING OTHER SYMBOLS i
DRILLING METHOD ROTARY ELEVATION (BOTTOM) :m - Quanz"e, o
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/Crystalline Limestone
W= widely HW - Highly Weathered Boulder
CORE BARREL, BITNX FINAL DEPTH : 25.30m p——
MW= moderately wide MW - Moderately Weathered TCR ROD EATHERING
. C= Closel R
FOREMAN : MRAMHP INCLINATION : Vertical osely SW - Slightly Weathered st
VC= very closely TCR - Total Core Recovery HW
L OGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground water Level SW
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
g i S
DO: NO OF JOINTS, SETS, TYPE, SPACING, “DJ E Rock type, colour, grain size, texture and structure ( e
° g ORIENTATION, CONNECTIONS, . = é massive, cleaved, foliated, lineated, flow banded, >
UUJ E CA IS 9 (ROGHNESS, PERSISTANCE, SEPARATION, E % = o gneissose, porphyritlic,etc: scale as for joint ﬁ
z HEE g FILL TYPE, AND THICKNESS = 21| 2] & spacing), weathering, alteration, minor lithological 8 3 9
£lz ol & E [ w SLICKENSIDED) 3 olelC| 5| E ; characteristics, strengths, joints S 9 T =
H I EH PR E loElz]elE2] B g & £ N
=El> zZ)=2ju] w = < = Ol |u| £ S 2 o w a = =
I HEEHEE ABEHEHEBEIR g g o i |e
als 318111 8] = [rs RlE|z]1 &3] 38 o] s) o = =)
0.00 Fine to coarse grained,brown,loose,silty
045( 6 sand with some gravels(Top soil layer) 0.45
Fine to coarse grained,brown,silty sand
1 1
1.55
1.55 Medium to coarse grained brown ,dense,
2 2.00| 48 gravelly sand 2.00 2
Fine to coarse grained, reddish brown,sand
(Some amount of coarse graines & gravels
£ available)
o
3 @ 3.00 3.00 3
3.27 | >50 Highly weathered to highly decomposed rock 3.27
Fine to coarse grained,light brown,silty sand
(Sludge sample) (Some weathered micas
4 available) 4
4.50 4.50
4.68 | >50 Highly weathered to highly decomposed rock 4.68
5 Fine to coarse grained,light brown,silty sand 5
(Sludge sample) (Some weathered micas
5.39
11/10} available) (May be highly weathered rock)
5.48
6 | 10600 Highly to moderaterly weathered boitite gneiss 6
. (High % of Quartz and feldspars ) 6.04
o
> Highly to moderaterly weathered boitite gneiss
5
-
7 7
(Rock has broken into pieces and core
loss observed due to weathered zones
F] 784 . .
; c 14/10] and joints section from 5.48 to 9.00m)
8 5 & 8
IS
s 8.5
= 17/10|
9 Joint from 9.0 to 9.05m(weathererd zone) Fresh biotite gneiss 9
Joint at 9.44m(40°) (tight foliation joint) (Quartz % is high)
11 Joint at 9.60m(subhorizontal-tight joint)
Joints at 9.76 &9.80m(45°) (tight joint)
10| 12 Joint at 9.95m(45°) ( white patches 10
observed along the joint surface) 1 - Fresh biotite gneiss
3 4] ]0.03
o
= Joint at 10.79m(30°) (tight joint) 7 0.08
=y
11 = (joint developed along  biotite rich layer) 9.50 14.00| 10 0.15| o [4x107 11
Joints at 10.79 & 11.70m(30° tight joints 7 0.09
(joints developed along biotite rich layer) 4 0.04
1 R
12 12
13 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT

BOREHOLE LOG FOR ENGINEERING PURPOSES

B

c

LABORATORY

& SITE

INVESTIGATION

UNIT
LOCATION :- TAILRACE B.HNo.: TR 1 Page 2 of 2
DRILLING BPT RESULT JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ B g
g : g
9 5 z
DO: NO OF JOINTS, SETS, TYPE, SPACING, “DJ E rock type, colour, grain size, texture and structure ( <
6 % ORIENTATION, CONNECTIONS, — = é massive, cleaved, foliated, lineated, flow banded, >
UUJ E SN =1 9 (ROGHNESS, PERSISTANCE, SEPARATION, E % = 5 gneissose, porphyritlic,etc: scale as for joint ﬁ
<Z( % ﬁ é u>J FILL TYPE, AND THICKNESS = = % E 2 . spacing), weathering, alteration, minor lithological 8 5 g
=1z 8l=z19)l & w SLICKENSIDED) g ol |9l 5| E 2 characteristics, strengths, joints = o 4 =
Ela Q< o] = > o S o | 5 g o pr} < & E
< ¢l3|9] = T 2 o Elo x| & = 2 I x S T I
= e BTN 1] m = < = Ol |u| £ S e o w a = =
A HEEHEE el o|flz|E|¢e] ¢ g g o -
olsd Slojxl =] o z [rs RlE|z] &3]3 o] s) o = =)
Joints at 13.54 & 13.90m(25°)(tight joints) Fresh biotite gneiss
14]14 14.00 14
Joint from 15.0 to 15.08m(70°) (tight joint) Fresh biotite gneiss
Joints at 15.27m(30°) (tight foliation joint) (Quartz % is high)
Two parellel joints at 15.63 & 15.72m(45°)
15 (tight joints) 15.00 15
- Fresh biotite gneiss 80
4 R
7 0.06
16 14.00{ 19.00 10[ [0.13[ o [3x107 16.00 16
7 0.07 Fresh biotite gneiss 00
4 0.02 (Quartz % is high)
17 17.00 17
Joint from 17.15 to 17.33m(subvertical- Fresh biotite gneiss
tight joint)
Joint from 17.73 to 17.89m(80°) (tight joint)
18 18
Joint at 18.23m(30°%) (tight foliation joint) 00
19]1s 3 19
- 5
=
=y
-
20 20
4 R
21 7 0.03 21
Joint at 21.27m(30°%) (tight foliation joint- 19.50| 25.30| 10 0.07| o |2xi0” 90
joints developed along biotite rich layer) 7 0.04
Joint at 21.46m(30%)( tight joint) 4 |-
22 - 22
(Compositional layers have folded 00
from 21.53 to 21.73m)
23 23
24|16 24
25 25
17 25.30
Bore hole completed at 25.30m
26 26
27 27
28 28
29 29
30 30
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT &k

BOREHOLE LOG FOR ENGINEERING PURPOSES

BT

cecb

& SITE

LABORATORY

INVESTIGATION

UNIT
LOCATION :- QUARRY IB.H No.: BQ1 Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS INT SEPARATION
STARTED : 2003/7/21 X-COORDINATE :165,079.076m ONT S o Sand
[VR= very rough V= very tight Clay
R: rough = ti
COMPLETED : 2003/7/27 Y-COORDINATE :198,278.868M 9 7= tight (Gamet biotite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
= h =
MACHING TYPE:  TONE ELEVATION (COLLAR) :176.102m S= smot 0= open Chamockite
SL=slickensided Granitic gneiss
JOINT SPACING OTHER SYMBOLS Quartzite
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :m -
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/Crystaline lime stone
W= widely HW - Highly Weathered Boulder
CORE BARREL, BIT : NX FINAL DEPTH :25.05m —
MW= moderately wide MW - Moderately Weathered ROD EATHERING
. C= Closel - L
FOREMAN : MRAMHP INCLINATION : Vertical v SW - Slightly Weathered ste
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground \ALwr Level SW
DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ s @
2 = £
e} z 8
et
o & :; Rock type, colour, grain size, texture and
9 © NO OF JOINTS, SETS, TYPE, SPACING, =) — § structure ( massive, cleaved, foliated, B
w E 8 P4 ORIENTATION, CONNECTIONS, (ROGHNESS, v E £ lineated, flow banded, gneissose, E
% E E:’ ; g PERSISTANCE, SEPARATION, FILL TYPE, Slon 71ET E & | porphyritlic,etc: scale as for joint spacing), 0} “>J )
| € & = 2 w AND THICKNESS SLICKENSIDED) ol Sl g E|l=|%5 weathering, alteration, minor lithological S 8 E .
Ela 91 <] > ol ele|2|z|5]¢ characteristics, strengths, joints o o < i E
Il < gl ]o]cx T 5 Elalele]lz] e I 4 B LS e
=l > 2l 2 o] u = = Sl olo|u]|S]o| L o w a = =
A HEEHERE AEHEEEE: g g o i
ald 3525 B =z HEEEIEAER o] s) o = =)
0.00 Fine to coarse grained brown clayey
045 | 8 silty sand (Top soil layer) 0.45
Fine to coarse grained brown clayey
1 silty sand 1
1.50
1.50
2 195 | 11 Fine to coarse grained reddish brown 2
silty quartz sand
(High % of coarse grains)
(Some quartz gravels available)
3 3
3.00
345 | 18
4 4
4.2
21/07|
4.50
4.50 Fine to coarse grained pinkish brown
5 495 | 15 silty sand 5
(Some quartz gravels available)
6 6
6.00
21 g 6.45 | 14
2
)
7 7
7.50
8 7.95 | 15 7.95 8
Fine to coarse grained pinkish brown
clayey silty sand
9 (Some gravels and weathered 9
9.00 feldspars available)
945 | 20
10 10
10.50
10.50 Fine to coarse grained, brown
11 10.95| 23 silty sand 11
(Some weathered feldspars
available)
12 12.00 12
12.00 Fine to coarse grained, pink, very
12.45| 57 dense,silty sand (Some gravels
available) 12.4
13 13
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GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT @%’3

LABORATORY

2 & SITE
| cecb INVESTIGATION
BOREHOLE LOG FOR ENGINEERING PURPOSES UNIT
LOCATION :- QUARRY B.H No.: BQ1 Page 2 of 2
DRILLING SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
@ B 9
: E :
;f & :; rock type, colour, grain size, texture and
9 © NO OF JOINTS, SETS, TYPE, SPACING, =] = § structure ( massive, cleaved, foliated, B
w E 8 P4 » ORIENTATION, CONNECTIONS, (ROGHNESS, v g £ lineated, flow banded, gneissose, §
5 E ; j o PERSISTANCE, SEPARATION, FILL TYPE, Slon E’ § & | porphyritlic,etc: scale as for joint spacing), o "‘>J 0}
— <>( E E g ﬁ w AND THICKNESS SLICKENSIDED) o g o 8 £ =| s weathering, alteration, minor lithological 9 8 é —_
Ela Q é wf =2 > ol ElI5|Z]® 5 g characteristics, strengths, joints ] u < w B
o] T 9 ofcx T = Elalx]|2<| 8 I e ot T T
= > Zl 4wy = < Sl olo|ulE S| o w a E =
glz 2z ):1:1 & |2 gl s|8|z|2|2| 2 5 g S -
alas S)Ja]ex]s3 =) =z ol Pla|S]E[3]S o] s) o = =)
Fine to coarse grained ,brown,silty
13.58
% 23/07 sand
o 13{'50 >51 (Sludge sample)
0
14| 23 13.73 13.95 14
Fresh to slightly weathered ,impure
Quartzite
14.75| . .
26107] (Rock has broken into pieces)
15 15
16| 25 16.00 16
Fresh ,impure Quartzite 19
< (Rock has broken into pieces)
o
<
17 § 17.05 17
@ Sub horizontal joints available inbetween Fresh, garnety ferrous Quartzo 83 59
-
s 17.05m to 18.16m,(Couldn't determine feldspathic gneiss)
_g exact possition due to core loss) (Rock has broken into pieces due
18 £ joint surfaces filled with thin film of to sub horizontal joints) 18
- black secondary material 18.16
Rock changing zone fresh to slightly 21 9
Sub horizontal joints available inbetween weathered, Quartzo feldspathic
19 18.16m to 20.60m,(Couldn't determine gneiss to impure Quartzite) 19
exact possition due to core loss)
joint surfaces filled with thin film of
dark brown secondary material
20 20
26 | 206 20.60
Fresh to slightly weathered ,impure 16 9
21 Quartzite 21
(Small amount of micas available)
22 22
c
3
g 22.75
23 g Fresh Quartzite 27 19 23
- . . . . .
Sub vertical joints available inbetween (In some places rock has broken into
22.75m to 25.05m,(Couldn't determine pieces due to sub vertical joints)
exact possition due to core loss)
24 joint surfaces filled with thin film of 24
greyish black secondary material 56
25| 27 25
25.05
Bore hole completed at 25.05m
26 26
27 27
28 28
29 29
30 30

59




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT iiameis penmront
BOREHOLE LOG FOR ENGINEERING PURPOSES Cﬁﬁb

LOCATION :-QUARRY IB.H No.: BQ 2' Page 1 of 2
DRILLING DATA BOREHOLE DATA KEY LEGEND FOR GRAPHIC LOG
JOINT ROUGHNESS INT SEPARATION
STARTED : 2003/10/2 X-COORDINATE :164,757.367m JOINTS Q Sand
VR= very rough V= very tight Clay
R: rough T= tigh ti
COMPLETED : 2003/10/5 Y-COORDINATE :198,200.350m N ight Garnet biotite gneiss
SR: slightly rough MO= moderately open Quartzo feldspathic gneiss
= h =
MACHING TYPE:  TONE ELEVATION (COLLAR) :157.017m S= smot 0= open Chamockite
SL=slickensided Granitic gneiss
JOINT SPACING OTHER SYMBOLS
DRILLING METHOD : ROTARY ELEVATION (BOTTOM) :m Quanz"e, o
VW= very widely> 2m SL/CW - Soil & Completely Weathered Calc gneiss/Crystalline Lime stone
(W= widel - Hi
CORE BARREL, BIT: NQ FINAL DEPTH : 25.10m v HW - Highly Weathered Soulder i
MW= moderately wide MW - Moderately Weathered EATHERING
. C= Closel W - Slightly Weath L
FOREMAN : WLN INCLINATION : Vertical v SW - Slightly Weathered st
VC= very closely TCR - Total Core Recovery HW
LOGGED BY : SRMS/RMLKR BEARING : - RQD - Rock Quality Designation MW
GWL - Ground water Level SW
DRILLING [SPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
o I 5
- Iy B
o w =
el woorsons sers ree seaone. | 8 | || || [ roconecoom o e s ot et
w £ 8 E ORIENTATION, CONNECTIONS, (ROGHNESS, 0 E E neISSOSe’ orph: néuc etc: s‘ca\easlo‘r oint s acm‘) E
o glzIz12 PERSISTANCE, SEPARATION, FILL TYPE, HAEEE + porphyritic,etc: joit spacng)f - u o
z s)lx =] T Sln|leE|2 weathering, alteration, minor lithological o
< ol ujz) > AND THICKNESS SLICKENSIDED) NEMEEIEE 3 8 z
B E ol & E u u>J 1) E z|3|%|5] ¢z characteristics, strengths, joints o ﬁ & B
Il < o130l = 3 Sl lxl2]2]g I [ B I T
=1 > 2] =2 Julu = < Zloln|ulS]|o]L o w a = =
ol 2lz)zlsl ]z AHEEHHEE i & t 8§ |g
olas ojojz]=s] o z A NHEEE o] s) o = =)
0.00 Fine to coarse grained, brown,loose
045| 4 clayey silty sand (Top soil layer) 0.45
Fine to coarse grained, reddish brown,clayey
1 silty sand  (Some rock fragments available) 1.00 1

Fine to coarse grained, yellowish brown,clayey
silty sand

(Some weathered rock fragments available)

2 2.00 2

Fine to coarse grained, light yellow,clayey

silty sand
(Highly weathered rock)
3 e 3.00 3

Medium to coarse grained yellowish brown

silty sand (Sludge sample)
(Some weatherred feldspars available) 3.65

Yellow

== Highly weathered to highly decomposed 4
granitic gneiss

4.65

Fine to coarse grained, light brown,sandy
5 silty clay 5
Fine to coarse grained yellowish brown

silty sand (Sludge sample)

6.60

Highly weathered to highly decomposed granitic

gneiss (In some places rock weathered into clay)7.0 7

Fine to coarse grained, light yellow,
silty sand

(Sludge sample)

White to light yellow

8.00 8

Highly weathered granitic gneiss (Rock has

broken into pieces due to weathering)

Fine to medium grained, light yellow,
9 silty sand (Sludge sample) 9.0 9

Highly weathered to highly decomposed

granitic gneiss

10 10.00 10

2 Fine to coarse grained, light yellow,

silty sand 10.

Highly weathered to highly decomposed hornblende

11 biotite gneiss(High % of hornblende) 11.00 11

Highly weathered to highly decomposed
granitic gneiss

11.70

12

Fine to coarse grained, light yellow, 12

Dark grey to white

ﬁ silty sand (Sludge sample)

124 (Some weathered feldspars available)  12.40

High to moderately weathered granitic gneiss &
13 ko 13.00 13




GEOLOGICAL INVESTIGATION FOR THE BROADLANDS HYDROPOWER PROJECT
BOREHOLE LOG FOR ENGINEERING PURPOSES

E.EL’L'"{:L'E

cec

b

LABORATORY
& SITE

INVESTIGATION

UNIT
LOCATION :-QUARRY B.H No.: BQ 2' Page 2 of 2
DRILLING [sSPT RESULTY JOINTS PERMEABILITY GENERAL DESCRIPTION RECOVERY
—~ @
= & 2z
% NO OF JOINTS, SETS, TYPE, SPACING, “QJ _ % rock type, colour, grain size, texture and structure  ( <
. =|E¢|, onnarion, comecrions oamicss| ] | g| || | £ e cemn s o ton b
Z < & 5 E pERAS,LS[,T-?S&&NSEESP;:SESE'\‘,\"SF:[L)LEE;(PEY s g A E % 9‘5 weathering, alteration, minor lithological 8 5 2
E E 5 L‘( E uy U>J % E % 9 '\i? g = characteristics, strengths, joints S ﬁ ﬁ E
= ISE] Bl B I HHHEEE z i e A =
SHEHEHLE 2 ¢ &
o]l d olao )3 o z Llcjal2)ef3]0 O] O o 2 o
Joint 14.00 & 14.32 (subhorizontal) High to moderately weathered granitic gneiss
® (joint surfaces weathered into rock & (Rock broken into pieces due to weathering & joints)
% filled with black material) (Some hornblende & biotite rich layer observed)
14 E‘ Two parellel joints from 14.0 to 14.12 & 14.00 14
% from14.17 to 14.32m(80°)( joint surfaces Fresh to moderately weathered granitic gneiss 8
% moderately weathered into rock & formed (Biotite rich layer available along the joint
- redish brown material) from (vertical)14.38 to 15.00m)
15 | (Rock has broken into pieces due to 15.00 15
subhorizontal & sub vertical joints in Slight to moderately weathered granitic gneiss 88
section from 15.0 to 16.0m, joint
intensity 7/m joint surfaces weathered
16 e into rock) 16
H Joint from 16.13 to 16.28m(60°)
§ (joint surface weathered into rock & filled
_g with thick black secondary material)
17 £ Two parellel joints at 16.70 & 16.73m(55°) 17.00 17
- (Surfaces filled by yellowish brown material) Fesh granitic gneiss 00
Sub vertical joint from 16.32 16.73
(joint surfaces slightly weathered into rock)
183 || Joint from 16.78 to 16.90m(60°%) 18
(joint surface weathered into rock & filled 89
with black secondary material)
>
19 5 Joints at 19.0,19.2,19.32,19.55m 19
% (subhorizontal) 00
- (joint surfaces weathered into rock) 19.62
Weathered zone from19.62 to 20.0m Slight to moderately weathered granitic gneiss
20 | (Core loss is due to this zone) 20
00
2
§ (Inbetween section from 20.06 t020.59m
21 § rounded patches formed due to solution 21
_g Joints at21.22 & 22.00m(35°) (tight joints, activities and due to this rock has moderately
g weathered into rock) weathered)
- Joint at21.45m(70% (tight joint,
2214 || surface filled with yellow material) 22
Joint at22.65m(subhorizontal-irregular
joint surface highly weathered into rock) 22.65
Fresh to slightly weathered granitic gneiss
23 > (In some places rock has discoloured due to 23
5 Joints at23.28m(10°) & 23.72(15%) solution activities) 8
§ (joints weathered into rock)
’; (surfaces filled with dark brown material)
24 g Tight joint from23.4 to 23.65(vertical) 24.00 24
g Fresh to highly weathered granitic gneiss
- (Rock has broken into pieces due to (In some places rock has discoloured due to
joints & weathering in section solution activities)
25 from 24.00 to 25.10m, joint 25
5 intensity 6/m) 25.10
Bore hole completed at 25.10m
26 26
27 27
28 28
29 29
30 30
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1.2 Water tables of Drilling holes



DT-1

BoringNo. DT-1  25m Diversion tunne
. water | water .
Date | AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to N- [[from| to | Lu-| kK
(m) (m) (m) (m) m [[m)| (m) | valuelf (m) | (m) |value cm/sec
20-Dec 2.50 100 145| 105 0| 045 31
21-Dec 6.45 1.00 100, 145| 5.00 145| 6.45 0
22-Dec 9.45 1.00 1.00, 145| 8.00 6.45| 11.45 0
23-Dec 14.05 1.00 1.00| 1.45]| 12.60 11.5| 16.45 0
24-Dec
25-Dec
26-Dec
27-Dec 15.04 1.00 1.00| 1.45]| 1359 16.5| 21.45 0
28-Dec 16.45 1.00 1.04| 145 15.00 215 255 0
29-Dec 25.50 1.00 140 145 24.05
DT-1 WATER TABLE
date
(R R S R SR ¥ O O L
FFFFFFFFF L
Q" AY AV oY aX o AN
H L VO P O S VAR ) R A
~ T T T T
20 ]
e
g5
=]
10
15 | — L
20
25 | |
30 .
Inon-casing
35 M . .
™ casing pipe
40
—Aa—water table next
a5 L morning
—+—water table
50 L after work




MB-1

BoringNo. MB-1 40m Main Dar
waler | waler
daily table table | casing | non- Standard .
Date advance | after next pipe | casing |[Penetration Test Lugion Test Remarks
work | mornina
depth from| to | N- || from to Lu- k
(m) (m) (m) (m) (m) || (m) | (m) | valuef| (m) (m) |value cm/sec
25-Oct 1.40 1.20 1.00| 0.0 0/0.45 5
26-Oct 6.95 2.05 260/ 340| 355
27-Oct 9.58 155 340| 6.18 435 908 3/437*10°
28-Oct 0.00
29-Oct 11.24 1.50 230| 340 784
30-Oct 19.31 1.50 225/ 340| 1591 9.09| 1422| 0
31-Oct 22.12 155 225/ 340/ 1872 1422|1931, O
1-Nov 24.17 1.60 230/ 340| 20.77 1931 2417, O
2-Nov 31.20 2.00 230/ 340/ 27.80 24.17| 29.74| 0
3-Nov 37.54 155 225/ 340 34.14 29.74| 34.27| 0
4-Nov 40.77 2.00 225/ 340/ 37.37 34.27| 4077/ O
0.00
MB-1 WATER TABLE
date
= 0
o’
=
8 5t
(5}
©
10
15
20 -
25 -
30 LCJnon-casing iy .
35 H@Xcasing pipe —
40 |—a—water table next -
morning
45 I'|—o—water table
after work
50




MB-2

BoringNo. MB-2 40m Main Dar
. water | water .
Dae | 9a1Y table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- || from to Lu- k
(m) (m) (m) (m) m) ([ (m) | (m)|valuel| (m) (m) |value cm/sec
11-Oct 3.76 2.60 0.00| 3.76 1.00 5.30 185107
12-Oct 7.62 2.60 3100 000| 7.62 5.30 9.85 03910
13-Oct 9.14 2.30 310/ 000| 914 9.85| 14.80 02910
14-Oct 15.67 2.10 245 0.00| 15.67 14.80| 1954 00810
15-Oct 22.34 2.20 220/ 000| 22.34 19.54| 24.05 0/46%10°
16-Oct 28.17 2.20 225 000 | 28.17 24.05| 29.93 015*10'8"
17-Oct 36.71 2.20 1.70| 0.00 | 36.71 29.93| 35.25 0/88*10°
18-Oct 40.13 1.70 1.70| 0.00 | 40.13 35.25| 40.13 0/06*10”
MB-2 WATER TABLE
date
SR A s g o
SN NN < NS
NONNNY NN NN
~ 0 T T T T T
=
N~ |E I — i —F
g5
=] -
10 | -
15 | [ |
20
25
30 || non-casing [
5 - _ _ —
3 ™ casing pipe L
40
——water table next
morning
45
—+—water table
after work
50




MB-3

BoringNo. MB-3 50m (50 degrees) Main Dar
. water | water .
Date | %Al table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- |[from| to | Lu- k
(m) (m) (m) (m) (m) || (m) | (m) | valuef| (m) | (m) |value cm/seq
6-Dec 2.50 1.16 2.50 0.65 5/ 0.00
7-Dec 5.00 2.45 1.23 5.00 5/ 10| 0.00
8-Dec 0.00 10| 15| 0.00
9-Dec 8.00 2.46 2.53 8.00 15| 20| 0.00
10-Dec 11.00 2.56 2.65 11.00 15| 20| 0.00
11-Dec 14.00 2.54 2.63 14.00 20, 25/ 0.00
12-Dec 17.00 2.36 2.60 17.00 25/ 30/ 0.00
13-Dec 20.00 2.35 2.58 20.00 30, 354 0.00
14-Dec 24.00 2.30 2.55 24.00 35/ 40 0.00
16-Dec 28.00 0.00 2.38 28.00 40| 45| 0.00
17-Dec 32.00 0.00 0.00 32.00 45| 50| 0.00
18-Dec 36.00 0.00 0.00 36.00
19-Dec 40.00 0.00 0.00 40.00
20-Dec 45.00 0.00 0.00 45.00
21-Dec 50.00 0.00 0.00 50.00
MB-3 WATER TABLE date
O O O O O O O O O O O
O O 0O O LV LV LV DLV DL DL DLV DL DL DL D
[« I «b R « D I « D I e TR R [ RN TR [ N Y R I |
(o Y en T en RN an | 1 1 1 1 1 1 1 1 1 1 1
1 1 1 I O "1 N M < © ™~ 00 00 O
O M~ 0 O 1 e e v v v o 1 1 N N
= 0 ‘
=
o’
e
8 5t
(5}
=]
10
15 |
20 —
25 | -
Tnon-casing =
30 H — 11
[ casing pipe
35 L g pip -
40 | —a—water table next ||
morning
45 H—T—water table
after work
50




MB-4

Boring No. MB-4 40m Main Dar
. water | water .
Date dally table | table | 29| o Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- |/from| to Lu-‘ k
(m) (m) (m) (m) (m) |l (m) | (m) | value|| (m) | (m) |value cm/sed
26-Dec 6.00 3.36 475 1.25 5 10 0
27-Dec 12.00 142 385 475| 7.25 10| 15 0
28-Dec 17.55 1.40 1.68| 4.75| 12.80 15| 20 0
29-Dec 25.00 15.10 195 4.75| 20.25 20, 25 0
30-Dec 34.00 16.74 17.23| 4.75| 29.25 30, 35 0
31-Dec 40.00 10.16 9.39] 4.75| 35.25
MB-4 WATER TABLE
date
26- 27- 28- 29- 30- 31-
Dec Dec Dec Dec Dec Dec
7~ O T
N
= \;’I/ﬁ/_ | L
o O
©
10
15 &L\y
20
25 —
30 |/E=Inon-casing
[ casing pipe —
35 U g pip
—Aa—water table next
40 1 morning
—+water table
45 H after work
50




CT-1

BoringNo. CT-1  20m Conduit Trace
. water | water .
Date | AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe |casing| Penetration Test
after next
depth from | to N- ||from| to Lu-‘ k
(m) (m) (m) (m) (m) (m) | (m) |vauell (m) | (m) |value cm/sed
21-Nov 10.00 1.60 10.00 | 0.00ff 0.00| 0.45 4
22-Nov 15.35 6.00 910 11.72| 3.63| 1.55| 200 5
23-Nov 20.00 6.28 6.78| 11.72| 8.28| 3.00 3.45 7
455/ 5.00 4
6.00| 6.45 8
7.55| 8.00 2
9.00/ 9.45 4
10.55| 11.00 9
CT-1 WATER TABLE
date
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CT-2

BoringNo. CT-2  15m Conduit Trace
. water | water .
Date | %Al table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- [[from| to Lu-‘ k
(m) (m) (m) (m) (m) |l (m) | (m) | value|| (m) | (m) |value cm/sed
2-Nov 3.00 0.00 0.00, 0.00 | 3.00
3-Nov
4-Nov
5-Nov
6-Nov 4.00 1.10 152 0.00| 4.00
7-Nov 9.00 1.96 210, 000 | 9.00 25 7 0
8-Nov 13.55 164 221, 000 | 13.55 7] 12 0
9-Nov 15.50 213 229/ 0.00 | 15.50 121155 0
CT-2 WATER TABLE date
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MT-1

BoringNo. MT-1 30m Main Tunne
. water water .
Dae| AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- || from| to Lu- k
(m) (m) (m) (m) M ([ (m)| (m)]|valuell (m) | (m) lvalue cmisec
11-Oct 6.45 243 | 4.02/0.00/0.45 3
12-Oct 11.20 9.83 | 1.371.50(1.95 5
13-Oct 3.10/355, 11
14-Oct 450(4.95 12
15-Oct 19.00 10.25| 9.83 | 9.17(6.00/6.45| 14
16-Oct 27.00 17.95 14.30| 9.83 | 17.17||7.50|7.85| 46
17-Oct 30.00 23.46 1933 9.83 | 20.17 {|9.00/9.45| 34
18-Oct 3554 23.32 19.36| 9.83 | 25.71 30.00 35.54| 0.4/557%10°
MT-1 WATER TABLE
date
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MT-2

BoringNo. MT-2 35m Penstock
. water | water .
Dae| AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to | N- [[from| to | Lu- k
(m) (m) (m) (m) m) |l (m) | (m) | value|l (m) | (m) |value cm/sec
15-Oct 150 150 | 0.00| 0.00| 0.45 3
16-Oct 4.40 440 | 0.00| 150/ 1.95 25
17-Oct 6.65 4.45 445 6.65| 0.00|(f 345 390, 17
18-Oct 9.20 4.45 445 920| 0.00(f 570| 6.55| 24
19-Oct 14.60 4.45 445| 14.60| 0.00|(f 7.65/ 810, HB
20-Oct 17.00 4.45 445 17.00| 0.00
21-Oct 21.80 4.45 445 21.00| 0.80
22-Oct 24.25 4.50 440| 21.80| 245
23-Oct 28.30 4.60 450 21.80| 6.50 21.8/ 26.8 0/1.01%10°
24-Oct 33.85 4.60 4.60| 21.80 | 12.05 26.5/ 315 0/5.07*10"
25-Oct 35.00 4.70 460/ 21.80 | 13.20 30| 35 0/5.07*10"
MT-2 WATER TABLE
date
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MT-3

BoringNo.  MB-3 25m Penstock
. water water . .
Date daily table after | table next| 19 | O™ Standard Penetration Lugion Test Remarks
advance . pipe | casing Test
work | morning
depth from| to | N- | from| to |Lu-| k
(m) (m) (m) (m) m [ (m) | (m) |value]] (m) | (m) lvalu cm/sa
28-Nov 4.55 1.80 415| 0.40] 0.00| 0.45 g 4.15| 9.15| 0.8
29-Nov 7.45 5.15 410 4.15| 330| 1.95| 240, 54| 9.15 14.15| 0.7
30-Nov
1-Dec
2-Dec
3-Dec 13.65 5.15 415| 950 390| 4.15| 28| 14.15/19.15 0.7
4-Dec 20.70 6.10 11.60| 4.15| 16.55 19.15/24.15| O
5-Dec 25.50 4.15| 21.35 2415/ 255 O
6-Dec
MT-3 WATER TABLE
date
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MT-4

BoringNo.  MT-4 30m Penstock
. water | water .
Date | AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to | N- [[from| to | Lu- k
(m) (m) (m) (m) (m || (m)| (m) | vaue]l (m) | (M) |value cm/sec
29-Oct 3.90 3.90| 0.00 0] 0.45 8
30-Oct 0.00 2| 24, 15
31-Oct 0.00|| 3.9/ 435 15
1-Nov 0.00| 5.9/ 6.3 27
2-Nov 8.25 8.25 825 000]| 7.8/ 825 31
3-Nov 16.00 8.70 825 1425| 1.75
4-Nov 17.00 8.30 15.30| 17.00 | 0.00
5-Nov 19.00 8.30 15.30| 17.00| 2.00
6-Nov 0.00
7-Nov 0.00
8-Nov 21.00 8.30 15.60| 17.00 | 4.00
9-Nov 25.05 9.10 16.45| 17.00 | 8.05 17| 21.9 0/2.7v10°
10-Nov 27.75 9.10 16.45| 17.00 | 10.75 2191271 0/3.8v10°
11-Nov 30.55 9.10 16.45| 17.00 | 13.55 27.1)30.6 0/3.9v10°
ME-4 WATER TABLE Jate
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DT-2

BoringNo. DT-2  60m (45 degrees) Diversion tunne
dail water water casing | non- Standard
Date y table table 59 . . Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to N- |/from| to Lu-‘ k
(m) (m) (m) (m) (m J|(m)| (m) | valuef (m) | (m) |value cm/seq
7-dul 7.45 745 0.00
8-Jul 20.10 8.32 15.24| 20.10| 0.00
9-Jul 30.12 10.45 30.12 | 0.00
10-Jul 30.12 15.18| 30.12 | 0.00
11-Jul 46.00 20.13 20.48| 30.12 | 15.88
12-Jul 60.00 18.73 30.12 | 29.88
DT-2 WATER TABLE
date
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MB-5

BoringNo. MB-5 30m Main Dar
waler | waler
daily table table | casing | non- Standard .
Date advance | after next pipe | casing |[Penetration Test Lugion Test Remarks
work | mornina
depth from| to | N- || from to Lu-‘ k
(m) (m) (m) (m) M) ([ (m)| (m)|valuell (m) | (m) |value cm/sec
18-Sep 1.00 1.00| 0.00 11145 1 6.20-7.20
19-Sep 3.15 220, 220| 0.95 water 10ss
20-Sep 5.65 4.35 435 220| 345 3.25| 8.50/>50
21-Sep 7.20 7.20 420/ 220| 5.00 8.50| 13.50 0
22-Sep 8.50 4.20 375 220| 6.30 13.50| 19.20 0
23-Sep 11.50 3.60 440 220| 9.30 19.50| 2550 21
24-Sep 17.70 4.35 8.60) 220 | 15.50
25-Sep 25.50 5.20 6.35| 220 | 23.30
26-Sep 30.15 4.45 220 | 27.95
MB-5 WATER TABLE
date
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CT-3

BoringNo. CT-3  20m Conduit
. water | water .
Date | AV table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to | N- || from to Lu-‘ k
(m) (m) (m) (m) m) [ (m) | (m) | valuel| (m) (m) |value cm/sec
28-Sep 4.20 350, 420| 0.00| 1.50|1.95 5
29-Sep 13.20 3.00 11.20| 2.00{f 3.00|3.15 10
30-Sep 18.10 4.60| 16.95| 1.15|f 4.50 >50
1-Oct 20.35 4.05 16.95 | 3.40 || 15.00 >50
MB-2 WATER TABLE
date
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CT-4

BoringNo. CT-4 20m Conduit
. water water .
Date | AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing|| Penetration Test
after next
depth from| to N- |/from| to Lu-‘ k
(m) (m) (m) (m) (m) (m) | (m) |valuelf (m) | (m) |value cm/seq
7-Oct 450 0.50 450 | 0.00(f1.50| 1.95 1
8-Oct 7.50 0.50 050/ 6.00| 150/ 3.00 345 7
9-Oct 12.45 0.70 0.50| 12.00| 0.45|6.00| 6.45 9
10-Oct 18.25 2.20 1825| 0.00|750 7.75| 24
11-Oct 20.00 1825 | 1.75|9.00 945| 20
1050 | 10.95 17
12,00 | 12.45 23
14.00 | 14.45 11
CT-4 WATER TABLE date
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MT-5

Boring No. MT-5 30m Main Tunne
. water | water .
Date dally table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing| Penetration Test
after next
depth from | to N- |/from| to Lu-‘ k
(m) (m) (m) (m) m |l (m) | (m) |valuel| (m) | (m) |value cm/sec
22-Aug 3.00 3.00| 0.00] 0.00| 0.45 4 14.1 m leak
23-Aug 5.95 595| 000 150| 1.95 5 17.64 m leak
24-Aug 8.25 5.60 825| 0.00] 3.00| 345 5 28.25 m leak
25-Aug 13.25 1290 | 0.35| 450| 4.95 4
26-Aug 17.20 13.20 1500 | 220 7.00| 7.45 26|
27-Aug 18.90 17.30| 1.60| 9.25| 9.70 58]
29-Aug 21.25 18.05| 3.20|| 1080 | 11.25| 45
30-Aug 21.25 19.05| 2.20 18m- collapsd
31-Aug 23.60 2125 235
1-Sep 27.50 2565 | 1.85
3-Sep 30.25 2890 | 1.35
4-Sep 30.25
MT-5 WATER TABLE
date
O P PP PO O O PP
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MT-6

BoringNo.  MT-6  40m Main Tunne
. water | water .
Date | AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing|| Penetration Test
after next
depth from| to | N- |/from| to Lu-‘ k
(m) (m) (m) (m) m [ (m) | (m) |vaue|l (m) | (m) |value cm/sed
6-Sep 2.15 195, 0.20(f 0.00| 0.45 1 22,65 m leak
7-Sep 4.00 400| 0.00) 1.50| 195 57 38.95 m leak
8-Sep 9.70 8.60 9.70| 0.00]| 3.00] 345 61
9-Sep 15.80 1390 | 1.90| 5.75| 6.20| 16
10-Sep 21.10 2110 | 0.00|f 9.25H 9.70) 74
11-Sep 10.65|11.10, 33
12-Sep 23.35 21.65| 22.35| 1.00 [[12.40|12.60, >50
13-Sep 29.20 23.40 2845 2820 | 1.00
14-Sep 34.70 28.45| 34.70| 0.00
15-Sep 40.10 28.45| 38.00| 210
MT-6 WATER TABLE
date
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MT-7

BoringNo.  MT-7 60m Surge Chamber
. water water .
Date | %Al table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to | N- |[from| to | Lu-| kK
(m) (m) (m) (m) (m) (m) | (m) | valuell (m) | (m) |value cm/sed

17-Sep 5.00 5.00| 0.00 ((0.00 |0.45 6| 2550| 29.00| 0.1
18-Sep 12.38 7.89 9.04) 6.72| 5.66|1.55 |2.00 8" 29.00| 3436 0.3
19-Sep 20.00 10.95 6.72 | 13.28 |(3.00 |3.45 16|[ 34.25| 39.00 0
20-Sep 20.00 10.92| 6.72 | 13.28 ||4.55 |5.00 12|[ 39.00| 44.00 0
21-Sep 25.00 24.86 18.95| 2048 | 4.52(6.00 6.45 7|| 43.90| 49.00 0
22-Sep 29.00 18.90 18.90| 2048 | 8.52|[7.55|7.68 | >50|| 49.00| 54.00 0
23-Sep 31.50 18.90 18.95| 20.48 | 11.02 [[9.00 |9.27 | >50]| 54.00| 59.00 0
24-Sep 34.36 18.92 19.10| 20.48 | 13.88 || 1055| 11.00| 42)| 57.50| 60.00 0
25-Sep 37.00 19.10 20.48 | 16.52 || 12.00| 12.38| >50
26-Sep 19.14 0.00 || 1300| 1345| 16
27-Sep 40.00 19.10 19.15| 20.48 | 1952 || 1500| 1545| 14
28-Sep 42.00 19.12 19.16| 20.48 | 21.52 || 1655| 17.00| 18]
29-Sep| 4400 1912 19.12  20.48 | 23.52| 1s00| 1824| >50||
30-Sep 48.37 19.10 19.11| 20.48 | 27.89 || 1955| 19.68| >50

1-Oct 51.16 19.10 19.12| 20.48 | 30.68

2-Oct 53.00 19.10 19.14| 20.48 | 32.52

3-Oct 19.14 0.00

4-Oct 56.00 19.11 19.12| 20.48 | 35.52

5-Oct 59.00 19.10 19.15| 20.48 | 38.52

6-Oct 60.00 19.12 20.48 | 39.52

MT-7 WATER TABLE date
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MT-8

BoringNo.  MT-8 80m Main Tunne
. water | water .
Dae = 2alY table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing |[Penetration Test
after next
depth from| to | N- || from| to Lu- k
(m) (m) (m) (m) M) ([ (m)| (m)]|valuell (m) | (m) lvalue cmisec
12-Aug 1.60 1.45 1.60 | 0.00 [[0.00/0.45 5| 16.50| 20.00, 0.4 72.06 m leak
13-Aug 9.50 7.53 768 160| 7.90(200|2.24/>50 [[19.50|24.55 0.3
15-Aug 16.18 3.35 12.18 24.60|29.00| 0.0
16-Aug 29.00| 34.00/ 0.0
18-Aug 16.18 2.88| 16.00| 0.18 34.00| 39.00| 0.0
19-Aug 20.00 2.69 2.89| 16.00 | 4.00 39.15/44.63| 0.0
20-Aug 24.55 2.75 292 16.00| 855 4450/ 49.00) 0.0
22-Aug 28.10 2.77 2.90| 16.00 | 12.10 49.00/54.00, 0.0
23-Aug 30.00 2.69 291 16.00 | 14.00 54.00 |159.00| 0.0
26-Aug 34.00 2.78 2.97| 16.00 | 18.00 "59.00 64.00| 0.0
27-Aug 37.07 2.90 2.96| 16.00 | 21.07 "64.00 69.00| 0.0
28-Aug 39.00 2.88 3.01] 16.00 | 23.00 69.00 74.00 | 26.6 B.54x 10
30-Aug 44.63 2.92 3.02| 16.00 | 28.63 73.50 |78.46| 0.0
31-Aug 49.00 2.94 3.04| 16.00 | 33.00 78.00 |180.06| 0.1
1-Sep 50.75 2.97 3.04| 16.00 | 34.75
3-Sep 57.00 3.62 3.04| 16.00 | 41.00
4-Sep 63.61 3.84 3.02| 16.00 | 47.61
5-Sep 69.00 3.98 3.16| 16.00 | 53.00
6-Sep 74.00 3.98 12.84| 16.00 | 58.00
7-Sep 78.46 12.82 12.94| 16.00 | 62.46
8-Sep 80.06 12.86 12.95| 16.00 | 64.06
MT-8 WATER TABLE
date
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TR-1

BoringNo. TR-1  35m Tailrace
. water | water .
Dae| AV table | table | “2N9| o Standard Lugion Test Remarks
advance pipe | casing ||Penetration Test
after next
depth from| to | N- |/from| to | Lu- k
(m) (m) (m) (m) (m) |l (m) | (m) | value|l (m) | (m) |value cm/sec
10-Oct 6.00 5.13 538/ 450| 1.50 (0.00/0.45 6| 95 14 0
11-Oct 9.44 7.62 6.00 | 3.44 ([1.55|2.00 48|| 14| 19 0
12-Oct 10.00 7.26 6.00 | 4.00 ([3.00|3.27 >50|| 19.5| 25.3 0
13-Oct 7.84 0.00 ||4.50|4.68| >50
14-Oct 14.00 7.56 7.96/ 6.00| 8.00
15-Oct 19.00 7.92 8.10/ 6.00 | 13.00
16-Oct 24.00 8.02 8.15/ 6.00 | 18.00
17-Oct 25.30 8.06 6.00 | 19.30
18-Oct 0.00
19-Oct 0.00
20-Oct 0.00
TR-1 WATER TABLE
date
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BQ-1

Boring No. BQ-1 25m Quarry B
. water water . .
Date daily table after | table next| 19 | O™ Standard Penetration Lugion Test Remarks
advance . pipe | casing Test
work | morning
depth from| to | N- | from| to |Lu-| k
(m) (m) (m) (m) (m) (m) | (m) |vaue|l (m) (m) |valu cm/sg
21-dul 6.45 6.45| 0.00) 0.00| 0.45 8 16.82 m leak
22-Jul 0.00| 150/ 195 11 19.47 m leak
23-Jul| 1395 1343 13.95 | 0.00 || 3.00| 3.45 18 emented
24-Jul 13.58 450| 495 15 20.60 m
25-Jul 16.00 13.42 14.75| 16.00 | 0.00 (| 6.00| 6.45 14
26-Jul 20.65 19.45 17.05| 3.60| 7500 795 15
27-Jul 25.05 14.82 17.05| 8.00( 9.00) 945 20
10.50/10.95| 23
12.00|12.45| 57
13.50|13.73|>50
BQ-1 WATER TABLE
date
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BQ-2

Boring No. 25m Quarry C
. water | water .
Dae = 2alY table | table | N9 now Standard Lugion Test Remarks
advance pipe | casing || Penetration Test
after next
depth from| to | N- |/from| to Lu-‘ k
(m) (m) (m) (m) m) [ (m)!| (m) | value|l (m) | (m) |value cm/sec
2-Oct 10.30 2.90 3.90| 10.30| 0.00 0| 0.45 4
3-Oct 18.00 8.50 12.80| 1240 | 5.60
4-Oct 22.00 7.50 1240 | 9.60
5-Oct 25.10 12.40 | 12.70
QB-2 WATER TABLE date
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1.3 Photographs of Drilling L ocation and Drilling Core



Plate # 1: Drilling Location of DT-1
Total depth of hole: 25.50m



Plate # 2. Hole monument of DT-1 with cap



Plate # 3: Drill Hole DT-1, total depth of hole: 25.50m







|Plate # 4. Drilling Location of MB-1
Total depth of hole: 40.77m



|Plate # 5: Hole monument of MB-1 with cap



IPlate # 6. Drill Hole MB-1, total depth of hole: 40.77 m







IPlate # 7:. Drilling Location of MB-2
Total depth of hole: 40.13m



Plate # 8:: Hole monument of MB-2 with cap
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| Plate # 9: Drill Hole MB-2, total depth of hole: 40.13m
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| Plate # 10: Drilling Location of MB-3
Total depth of hole: 50.00m
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Plate # 11: Hole monument of MB-3 with cap
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Plate # 12: Drill Hole MB-3, total depth of hole: 50.00m
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Plate # 13: Drilling Location of MB-4
Total depth of hole: 40.00m
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-4 with cap
Plate # 14: Hole monument of MB-4 wi
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Plate # 15: Drill Hole MB-4, total depth of hole: 40.00m
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Total depth of hole: 20.00m

_.2]_



Plate # 17: Hole monument of CT1 with cap
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Plate # 18: Drill Hole CT1, total depth of hole: 20.00m
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Plate # 19: Drilling Location of CT2
Total depth of hole: 15.50m
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Plate # 20: Hole monument of CT2
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Plate # 21: Drill Hole CT2, total depth of hole: 15.50m
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Plate # 22: Drilling Location of MT-1
Total depth of hole: 35.54m
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Plate # 23: Hole monument of MT-1 with cap
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Plate # 24: Drill Hole MT-1, total depth of hole: 35.54m
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Plate # 25" Orilling Location of MT-2
Tetal depth of hole: 35.00m
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Plate # 25: Hole monument of MT-2 with cap
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Plate # 26: Drill Hole MT-2, total depth of hole: 35.00m
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Drilling Location of MT
Total depth of hole: 25.57m
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Plate # 27:
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Plate # 28: Hole monument of MT-3 with cap
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Plate # 29: Drill Hole MT-3, total depth of hole: 25.57m
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Plate # 30: Drilling Location of MT-4
Total depth of hole:30.55m
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Plate # 31: Hole monument of MT-4 with cap
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Plate # 32: Drill Hole MT-4, total depth of hole: 30.55m
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Drilling Location of DT 2

total depth of hole 60.00m

Plate # 1
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Plate # 2:Drill Hole DT 2, total depth of hole 60.00m
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Plate # 3: Drilling Location of MB 5
total depth of hole 30.15m
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Plate # 4: Hole monument of MB 5
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Plate # 5:Drill Hole MB 5, total depth of hole 30.15m
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Plate # 5: Cont....
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Plate # 6: Drilling Location of CT 3
total depth of hole 20.35m
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Plate # 7: Hole monument of CT 3
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Plate # 8:Drill Hole CT 3, total depth of hole 20.35m
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Plate # 9: Drilling Location of CT 4
total depth of hole 20.00m
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Plate # 10: Hole monument of CT 4
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Plate # 11:Drill Hole CT 3, total depth of hole 20.00m
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Plate # 12: Drilling Location of MT 5
total depth of hole 30.25m
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Plate # 13: Hole monument of MT 5
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Plate # 14:Drill Hole MT 35, total depth of hole 30.25m

GEOLOGICAL INVESTIGATION 2003/2004
-ROADLANDS HYDROPOWER PROJEC;
';_: RE HOLE NO: M'T 5 f

PLOCATION: MAIN TUNNEL




Plate # 14 : Cont....
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: Drilling Location of MT 6
total depth of hole 40.10m

Plate # 15
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Plate # 16: Hole monument of MT 6
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Plate # 17:Drill Hole MT 6, total depth of hole 40.10m
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Plate # 17: Cont....
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Plate # 18: Drilling Location of MT 7
total depth of hole 60.00m

- 63 -



Plate # 19: Hole monument of MT 7
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Plate # 20:Drill Hole MT 7, total depth of hole 60.00m
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Plate # 20: Cont....



Plate # 21: Drilling Location of MT 8
total depth of hole 80.06m
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Plate # 22: Hole monument of MT 8
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Plate # 23:Drill Hole MT 8, total depth of hole 80.06m
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Plate # : o
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Plate # 23: Cont. ...
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Plate # 24: Drilling Location of TR 1
total depth of hole 25.30m
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Plate # 25: Hole monument of TR 1
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Plate # 26:Drill Hole TR 1, total depth of hole 25.30m
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Plate # 27:Drill Hole BQ 1, total depth of hole 25.05m
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Plate # 28: Drilling Location of BQ 2'
total depth of hole 25.10m
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Plate # 29: Hole monument of BQ2'
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Plate # 30:Drill Hole BQ 2, total depth of hole 25.10m
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