Photographs of Drilled Cores
Drill Hole DD-7: 0 to 15m




Photographs of Drilled Cores
Drill Hole DD-~7: 15 to 31m




Photographs of Drilled Cores
Drill Hole DD-7: 31 to 49m




Photographs of Drilled Cores
Drill Hole DD-7: 49 to 64m




Photographs of Drilled Cores
Drill Hole DD-7: 64 to 82m
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Photographs of Drilled Cores
Drill Hole DD-7: 82 to 97m
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Photographs of Drilled Cores
Drill Hole DD-7: 97 to 100m




Photographs of Drilled Cores
Drill Hole DD-8: 0 to 16m




Photographs of Drilled Cores
Drill Hole DD-8: 16 to 34m




Photographs of Drilled Cores
Drill Hole DD-8: 34 to 50.2m
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Photographs of Drilled Cores
Drill Hole DB-1: 0 to 14m




Photographs of Drilled Cores
Drill Hole DB-1: 14 to 29m




Photographs of Drilled Cores
Drill Hole DB-1: 29 to 46m




Photographs of Drilled Cores
Drill Hole DB-1: 46 to 50.05m




Photographs of Drilled Cores
Drill Hole DP-1: 0 to 14m




Photographs of Drilled Cores
Drill Hole DP-1: 14 to 30m
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Photographs of Drilled Cores
Drill Hole DP-1: 30 to 48m




Photographs of Drilled Cores
Drill Hole DP-1: 48 to 66m
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Photographs of Drilled Cores
Drill Hole DP-1: 66 to 84m
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Photographs of Drilled Cores
Drill Hole DP-1: 84 to 102m




Photographs of Drilled Cores
Drill Hole DP-1: 102 to 119m
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Photographs of Drilled Cores
Drill Hole DP-1: 119 to 140m




Photographs of Drilled Cores
Drill Hole DP-1: 140 to 164m




Photographs of Drilled Cores
Drill Hole DP-1: 164 to 180.1m




Photographs of Drilled Cores
Drill Hole DQ-1: 0 to 10m




Photographs of Drilled Cores
Drill Hole DQ-2: (¢ to 10m




Photographs of Drilled Cores
Drill Hole DQ-3: 0 to 10m




Photographs of Drilled Cores
Drill Hole DQ-4: 0 to 10m




Result of Permeability Test



Puna Tsang Chhu Hydroeelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by; GSB
Location: Dam, Left Bank Direction: - Drilled by: GSB
Hole No. DD-1 Diameter {mm); 82 Checked by EPDC
. X=1073183.854 )
Coordinate: Y=2734299 187 Test date: 02-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 8.0
Hole elevation(m): [,136.80 Test section (m}  from: 9.0
Final Depth of hole(m): 60.0 to: 12.0
Total length of pipe(m): 50.0
L Hi H? PO P Qt Qo Q Lu
{m) (m) m) |(kgfiem2)| (kgi/em2}| (min) (/) {(//min) | {{/min/m)| (Lugeon)
3.0 ~ 0.1 8.0 1.0 1.8 10.0 3.0 0.3 0.10
- 3.0 0.1 8.0 3.0 3.8¢ 10.0 9.0| 0.9 0.30
3.0 0.1 8.0 5.0 58] 10.0 13.0] 1.3 0.43 0.8
3.0 0.1 8.0 3.0 38] 10.0 8.0 0.8 0.27
3.0 0.1 8.0 1.0 .8] 100 2.08 0.2 0.07
"P" includs correction for friction loss in lods
Expianations
12.0 Pressure gauge . Flow meter Pressure gauge
10.0 e Pump ™ Fm
u :
8.0 Hz e —Borehoe ~__
2 60 r_i
k] 2
& _ .
4.0 L Water table ¥ | L
L2
20 . Tar 2r_
0.0 E . ! X [Saturated sirata] [Unsatursted sirata]
00 02 04 06 08 1.0 Pg: Pressure reading Qt: Water vdume during
Q(!/min/m) P : Effective Pressure time in “t’
P«PgHH|+*HD/N0-Pros; Qo Water volume per one
—8—Up -~ O - -Down | 1: Injected tim e mimxe




Puna Tsang Chhu Hydroelectric Power Project

Permeability Test in Drill Hole

Type of test: Single Packer {nclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction; - Drilled by: GSB
Hole No. DD-1 Diameter (mm); 82 Checked by EPDC
o X=1073183.854 _
Coordinate: Y=2734299 387 Test date: 03-Dec-1999
P. Gage hieght(m); 0.1 Water level (m) 14.5
Hole elevation{m): 1,136.80 Test section (m) from: 12.0
Final Depth of hole(m); 60.0 to: 17.0
Total length of pipe(m); 50.0
L Hi H2 PO P t Qt Qo0 Q Lu
{m) (m) {m) j(kgflem2)j(kgf/cm2)| (min) (/) ({/min) | {//min/m)}}| (Lugeon)
5.0 0.1 (4.5 1.0 241 100 156.0f 15.6 3.12 ‘
5.0 0.1 14.5 5.0 6.1} 10.0 309.0} 30.9 6.18
5.0 0.1 4.5 10.0 1091 10.0 411.0 41.1 8.22 7.9
5.0 0.1 14.5 5.0 6.L1 10.0 306.0} 30.6 6.12
5.0 0.1 14.5 1.0 241 10.0 168.0 16.8 3.36
"P" includs correction for friction loss in lods
Explanations
12.0 Pressure gauge Pressure gauge
@ Flow meter @
£0.0 N Qe Pump QY T TH
H
8.0 Hz E__..’Borahole —
,g-\]\ H
E H2
S 60 r.._.. ||
s 5
& 40 L Water table L
d L2
2.0 : : : r 2r
0.0 : ! : X [Saturated sirata) [Unsaturated strala)
00 20 40 60 80 100 Po: Pressure reading Qt: Water volume during
. P: Effective Prossure time in “t”
QU fmin/m) F=Po+(H|+HPN0-Piy; Qo: Water volume por one
—&—Up -+ O - - Down | 1 Injected time mimge




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction: - Dritled by: GSB
Hole No. DD-{ Diameter (mm): 82 Checked by EPDC
. X=1073183.854 . _
Coordinate: Y=2734299 387 Test date: 04-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 16.1
Hole elevation(m): 1,136.80 Test section (m) from; 17.0
Final Depth of hole(m): 60.0 to: 220
Total length of pipe{m); 0.0
L Hl H2 PO P t Qt Q0 Q Lu
{m) {m) {m) {(kgfcm2) (kgficm?)| (min) ) (I/min) | (//min/m)| (Lugeon)
50] 0.1 16.1 1.0 2.6] 10.0 5.01 0.5 0.10
5.0 0.1 16.1 5.0 661 100 204.0 20.4 4.08
5.0 0.1 16.1 10.0 11.6§ 10.0 309.0 309 6.18 5.5
5.0 0.1 16.1 5.0 66] 10.0 211.0 21.1 4.22
5.0 0.1 16.1 1.0 261 10.0 10L.5 10.2 2.03
"P" includs correction for friction loss in lods
Explanations
120 Pressure gauge
10.0 ™ %,
= 8.0
g H o,
g 60 '
iy .
& 4.0 . L Waler table kW [
Z . L2
2.0 . : . Ir 2r
0.0 ‘ : X 1 [Seturated sirala) [Unsaturated strata)
00 20 40 60 80 100 Po: Pressure reading Qt: Water voume ciuring
. P: Effective Prossure time in *4”
QU /min/m) P=PoHHI+*HD/0-Pryy Qo Waler volume per omo
{——Up - - O - -Down | 1 Injected tim e minute




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer [nclination (degrec) 90 Tested by: GSB
Location: Dam, Left Bank Direction: - Drilled by: GSB
Hole No. DD-t Diameter (mm). 82 Checked by EPDC
.o X=1073183.854 ‘
Ceordinate; Y=2714299 187 Test date; 06-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 25.1
Hole elevation(m); 1,136.80 Test section (m)  from: 22.0
Final Depth of hole{(m): 60.0 to: 27.0
Total length of pipe(m): 00
L H1 H2 PO P t Qt Q0 Q ELu
{m) (m) (m) ((kgf/em2)]| (kgficm2) (min) () (//min} | (//min/m)| (Lugeon)
5.0 0.1 25.1 1.0 3.5 10.0 192.0 19.2 3.84
5.0 0.1 25.1 5.0 7.5] 10.0 326.0 32.6 6.52
5.0 0.1 25.1 10.0 12.5] 10.0 430.0 43.0° 8.60 7.4
5.0 0.1 25.1 5.0 7.5] 10.0 322.0 32.2 6.44
5.0 0.1 25.1 1.0 35| 100 184.0 18.4 3.68
"P" includs correction for friction loss in lods
Explanations
i4.6 Pressure gauge @ Flow meter Pressure gauge
R h T [FQue Pump Ty,
. H
100 - -- X H2 é,,.ﬂBorehole-._;_)
o X ' ' H
E 80 b - e :. PR :. PR :. H2
9
c.: i [y
£ 60 fo- - 7J.
- . L Water table L
40 p---t- - L2
20 bovoetan e C2r 2r
0.0 ' : ! [Saturated strata) [Unsaturated sirata]
0.0 40 60 80 100 Po: Pressure reading Qt: Water volume during
Q(/ /min/m) P:Effective Prossurs fime in ‘¥’

|—@—Up - - © - -Down |

P=Fo+{Hi+H)/0-Pyys

t: Injected tim ¢

minuke

Qp: Water volume per one




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction: - Drilled by: GSB
Hole No. DD-1 Diameter (mm). 76 Checked by EPDC
) X=1073183.854 )
Coordinate; Y=2734299.387 Test date: 07-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 28.6
Hole elevation(m): 1,136.80 Test section {m) from: 27.0
Final Depth of hole{m): 60.0 to: 320
Total length of pipe(m): 0.0
L H1 H2 PO P Qt Qo - Q Lu
{m) (m) {m) kef/cm2) (kgficm2)] (min) (1) (//min} | ({/min/m)] (Lugeon)
5.0 0.1 28.6 1.0 3.9 100 211.0 21.1 4.22
5.0 0.1 28.6 5.0 791 10.0 241.0§ 24.1 4,82
5.0 0.1 28.6 10.0 1291 100 457.0 45.7 9.14 7.1
5.0 0.1 28.6 5.0 791 10.0 337.0 33.7 6.74
5.0 0.1 28.6 1.0 391 10.0 2120 21.2 4.24
"P" includs correction for friction loss in lods
Explanations
14.0 Pressure gauge Pressure gauge
12.0 TF 3 H
H
10.0 H2
T en H
8.0 Hao
3 . n
o 60 '
& : L Water table 4 L
4.0 . . Li2
2.0 ; : o 2
0.0 X X i : {Saturated sirata] [Unsaturaled sirata)
00 20 40 60 80 100 Pg: Pressure reading Qt: Water volume during
' . P:Effective Procsure time in 4"
: Q(//min/m) P=Pot+(H1+H2/10-Piys Qo: Waler volume per one
[—8—up -- © - -Down | #: Injected time minme




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction; - Drilled by: GSB
Hole No. DD-| Diameter (mm): 76 Checked by EPDC
. X=1073183.854 _
Coordinate; Y=0734299 387 Test date: 08-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 31.0
Hole elevation(m); 1,136.80 Test section (m) from: 320
Final Depth of hole(m): 60.0 to: 37.0
Total length of pipe(m}: 0.0
L HI H2 PO P t Qt Qo Q Lu
(m) (mYy (m)  J(kgffem2) (kgf/em2)| (min) () {({/min) | ({/min/m) | (Lugeon)
5.0 0.1 31.0 1.0 4.1 100 217.0 21.7 4.34
5.0 0.1 31.0 5.0 8.1] 10.0 3220 32.2 6.44
5.0 0.1 310 10.0 13,1] 100 457.0f 45.7 9.14 7.5
5.0 0.1 31.0 5.0 811 10.0 345.0] 34.5 6.90
5.0 0.1 31.0 1.0 4.1 10.0 2335.0 23.5 4,70
"P" includs correction for friction loss in lods
Explanations
14.0 ' Pressure gauge Flow meter Fressure gauge
120 p---%---baete ot H Pump T—THI
: H
100 | - Hz le—Borehale |
B 80 [--eroiinens By
ol =
2 60 po--r 7
o : L Wter table 1.
40 b---ro-s I Ls2
20 p--eemem - e 2r 2r
0.0 X ‘ : {Saturated strata) [Unsatursied strata]
00 20 40 60 80 100 Pp: Pressure reading Qt: Water volume during
Q(/ /mi n/m) : P:Effective Pressure ﬁgm i 1 e i
P=PoHH|+HD/N0 Pres Qg Water volumoe per one
[+UP"°"D°WH—I t: Injected time mimde




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction: - Drilled by: GSB
Hole No, DD-1 Diameter (mm); 76 Checked by EPDC
) X=1073183.854 .
Coordinate: Y=2734299 387 Test date: 13-Dec-1999
P. Gage hieght{m): 0.1 Water level {m) 31.0
Hole elevation(m}). 1,136.80 Test section (m) from: 47.0
Final Depth of hole(m); 60.0 to: 52.0
Total length of pipe(m): 0.0
L H1 H2 |- PO P t Qt Q0 Q Lu
{m) (m) (m) _|(kgffem2)| (kgfem2)l (min) () (//min} | (//min/m)| (Lugeon)
5.0 0.1 31.0 1.0 411 10.0 291.01 29.1 5.82
5.0 0.1 31.0 5.0 8.11 10.0 884.0} 88.4 17.68
5.0 0.1 31.0 10.0 13.17 10.0 317.0] 31.7 6.34 4.9
5.0 0.1 310 5.0 8.1 10.0 188.0§ 18.8 3.76
5.0 0.1 31.0 1.0 4.1] 10.0 148.0 14.8 2.96
"P" includs correction for friction loss in lods
Explanations
14.0 Pressure gauge Flow meter @ Pressure gauge
12.0 H1 QoA Pump 1QY T TH
H
10.0 Hz2 é.-"’“’B orehole ~—
g 8.0 H o,
~hin
& 60
& L Water table ¥ |L
4.0 L2
X 1 T S L L r r
0.0 : : ; {Saturated sirata] [Unsaturated sirata]
0.0 80 120 160 20.0 Pp: Pressure reading Qt: Water volume during
. P:Effeclive Prossure tims in 97
Q(/ fmin/m) P=PgrHI+HD/N 0-Pias  Qp: Water volume per one
—8—Up - - O - -Down I t: Injected time minte




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction; - Drilled by: GSB
Hole No, DD-( Diameter (mm): 76 Checked by EPDC
Coordinate: i;;g;i;g;?g; Test date: 16-Dec-1999
P. Gage hieght{m); 0.1 Water level (m) 51.0
Hole elevation{m) 1,136.80 Test section (m) from; 52.0
Final Depth of hole{m): 60.0 to: 57.0
Total length of pipe(m): 0.0
L HI H2 PO P t Gt Qo Q Lu
(m) {m) (m) |{kgt/em2)| (kgf/cm2} (min) {1 (//min) | ({/min/m}|{ (Lugeon)
5.0 0.1 51.0 i.0 611 100 101.0 10.1 2.02
5.0 0.1 51.0 5.0 10.1] 10.0 123.0 12.3 2.46
5.0 0.1 51.0 10.0 15.1 10.0 624.0 62.4 12.48 5.1
5.0 0.1 510 5.0 10.0] 10.0 3100 31.0 6.20
5.0 0.1 510 1.0 61| 100 230.0 23.0 4.60
"P" includs correction for friction loss in lods
Explanations

P(kgficm2)

16.0
14.6
12.0
10.0
8.0
6.0
4.0
2.0

0.0

.....................

15.0

Pressure gauge

Pn: Pressure reagding
P:Effective Pressure

1 Injected time

P=Po+H)+HA A B-Pioe;

Pressure gauge

Qt: Water volume during

time in ¢’

mingte

@ Flow meter o
H; @ Pumn i E Hy
H
H2| E""B archaole ﬁ-u\__?
N |
-
L Water tahle v 1L
L2
2r 2r
[Saturated sirata] [Unsaturated strata)

Qu: Waler wilume per one




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Left Bank Direction: - Drilled by: GSB
Hole No. DD-1 Diameter (mm); 76 Checked by EPDC
) X=1073183.854 '
Coordinate: V=2734299 387 Test date; 16-Dec-1999
P. Gage hieght(m): 0.1 Water level (m) 51.0
Hole elevation(m): 1,136.8¢ Testsection (m) from: 57.0
Final Depth of hole(m): 60.0 to; 60.0
Total length of pipe(m): 0.0
L H1 H2 PO P t Qt Qo Q Lu
(m) (m) (m) lkgf/em2)| (kgfiom2)| (min) () (I/min} § {//min/m)| (Lugeon)
3.0 0.1 51.0 1.0 61] 10.0 80.0 8.0 2.67
3.0 0.1 51.0 5.0 01§ 10.0 121.0 12.1 4.03
3.0 0.1 51.0 10.0 15.1] 10.0 619.0] 61.9 20.63 8.2
3.0 0.1 51.0 5.0 10.1] 10.0 316.0} 31.6 10.53
3.0 0.1 51.0 1.0 61] 100 340.0 34.0 11.33
*P includs correction for friction loss in lods
Explanations
16.0 Presure gauge Pressure gauge
14.0
H) + Hi
12,0 H
Hz
~ 10.0
E r_i i A ln
= 8.0
B 3
& 60 L Water table 4 L
40 Fr-- - m e m e s Ls2
20 boveom e " 2r 2¢
0.0 ! ' [Saturated strata] [Unsalurated strata]
0.0 10.0 20,0 30.0 Po: Pressure reading Qt: Water volume during
QI /min/m) P: Effective Prossure time in "%’
P=Pg+H|+H2/10-Phes Qo Water volume per one
[+~ Up - - O - - Down | : Injected time minute.




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction: Drilled by; GSB
Hole No., DD-4 Diameter (mm): 76 Checked by EPDC
X=1073118.698
Coordinate: Y=22‘; 4187112 Test date: (3-Jan-2000
P. Gage hieght(m); 1.3 Water level (m) 6.2
Hole elevation(m); 1,092.32 Test section (m)  from: 16.0
Final Depth of hole(m): 50.0 to: 18.0
Total length of pipe(m): 50.0
L Hi H2 PO P t Qt Q0 Q Lu
{m) (m) (m)} __|(kgflem2)] (kgf/cm2)] (min) () ({/min}) | ({/min/m)! (Lugeon)
2.0 1.3 6.2 1.0 1.7] 10.0 56.0} 5.6 2.80
2.0 1.3 6.2 5.0 571 100 82.0} 8.2 4.10
2.0 1.3 6.2 10.0 10.71 1t0.0 115.01 11.5 5.75 5.5
2.0 1.3 6.2 5.0 571 10.0 76.0} 7.6 3.80
2.0 L3 6.2 1.0 1.7] 100 360 3.6 .80
"P" includs correction for friction loss in lods
Explanations
12.0 . . N Pressure gauge Pressure gauge
100 Ferareaaas TTH H
o H
80 |ovenc s He
g : : ' H H Hz
S I R
B ‘ 1 e
40 Foc At L Water table L
A L12
20 ”'i"'G::' T 2r
0.0 : . : : ! [Saturated strata] [Ussaturated sirats]
60 10 20 30 40 50 6.0 Po: Pressure reading Qi: Water vaume durning
Q(/min/m) P:EfTective Pressure time in *t*
P=FPo+(H)+H2/10-Pl;  Qp: Water volume per one
—&—Up - - O - - Down | i Injected tim e minute




Puna Tsang Chhu Hydreeclectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: G3B
Hole No. DD-4 Diameter (mm): 76 Checked by EPDC
Coordinate: ﬁ;;g;iiég??g Test date: 04-Jan-2000
P. Gage hieght(m): 0.3 Water level (m) 5.8
Hole elevation{m): 1,092.32 Testsection (m) from; 18.0
Final Depth of hole(m): 50.0 to: 20.0
Total length of pipe(m): 50.0
L H! H2 PO P t Qt Qo0 Q Lu
{m) (m) (m) __ Hkgflem2)] (kgf/cm2)] (min) (3] (!/min) { (!/min/m)| (Lugeon}
2.0 0.3 5.8 1.0 1.6] 10.0 95.0 9.5 4,75
2.0 0.3 5.8 3.0 361 100 96.0 9.6 4.80
2.0 0.3 5.8 5.0 551 10.0 178.0 17.8 8.90 12.9
2.0 0.3 5.8 3.0 3.6] 10.0 105.0 10.5 5.25
2.0 0.3 5.8 1.0 l6] 10.0 20.0 2.0 1.00
"P" in¢luds correction for friction loss in lods
Explanations

P(kgficm2)

12.0

10.0

3.0

6.0

4.0

2.0

0.0

........

00 20 40 60

Q(//min/m)

[=0s -0 -Down ]

8.0 100

2r

[Saturated sirata)

Po: Pressure reading
P :EfTective Pressurs
P=Po+(H 1 +H2 /1 0-Ploys
t: Injected time

Weter table 4

2r

[Unsaturated strata]

Qr Water voume during
time in “t”

Qo: Water volumse per ome
minule




Puna Tsang Chhu Hydroelectric Power Project

Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction; Drilled by: GSB
Hale No. DD-4 Diameter (mm): 76 Checked by EPDC
Coordinate: X;;ggi:égﬁg Test date: 05-Jan-2000
P. Gage hieght(m): 0.3 Water level {m) 59
Hole elevation(m); [,092.32 Testsection (m} from: 20.0
Final Depth of hole(m): 50.0 22.0
Total length of pipe(m); 0.0
L Hl H2 PO P t Qt Qo0 Q Lu
(m) {m) (m) _|(kgf/em2) (kgficm2)| (min) () (! /min) | {(//min/m)]| (Lugeon)
2.0 0.3 5.9 1.0 I.6] 10.0 140.0 14.0 7.00
2.0 0.3 5.9 5.0 5.6 10.0 201.0 20.1 10.05
2.0 0.3 59 10.0 106] 100 202.0 20.2 10.10 10.4
2.0 0.3 5.9 5.0 56| 10.0 190.0 19.0 9.50
2.0 0.3 59 1.0 6] 100 162.0 16.2 8.10
"P" includs correction for friction loss in lods
Explanations

P(kgf/cm2)

12.0

10.0

8.0

6.0

4.0

2.0

0.0

00 20 40 60 80 100 120

Q! /min/m)

—&—Up - - O - -Down |

Pressure gauge

T

2r

Po: Pressure resding
P : Effective Pressure
P=Pot(H)+HA N 0-Piogs
t: Injected time

HEI arehole — N

Water tahle

[Saturated strata]

Hz

v L

L2

Ir

Qt: Water vdume during
time in “t”

Qo Waler volume per one
minute

{Unsaturated srata]




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD4 Diameter (mm). 76 Checked by EPDC
. X=1073118.698 . ‘
Coordinate: Y=2734187.112 Test date: 06-Jan-2000
P. Gage hieght(m): 1.3 Water level {m) 5.5
Hole elevation(m): 1,092.32 Test section (m) from: 220
Fina! Depth of hole(m): 50.0 to: 24.0
Total lengih of pipe{m): 0.0
L Hi H2 PO P. t Qt Q0 Q Lu
(m) { (m) (m)} [(keffem2) (kgfiem2)} (min) {) (//min) | (//min/m} | (Lugeon)
2.0 1.3 5.5 1.0 1.7] 10.0 158.0 15.8 7.90
2.0 1.3 5.5 5.0 5.71 100 163.0 16.3 8.15
2,0 1.3 5.5 10.0 10.7] 100 275.0 27.5 13.75 12.6
2.0 1.3 5.5 5.0 571 100 124.0 2.4 6.20
2.0 1.3 5.5 1.0 171 100 203.0 20.3 10.15
"P" includs correction for friction loss in lods
Explanations
14.0 N Pressure gauge Flow meter @ Fresaure gauge
12.0 Hy QR Pump Q) Ty
: H
10.0 Hz2 L/E arehole — N
- H
. H
% 8.0 h 2
£ 60 k
X L Water table ¥ (L
4.0 : L2
2.0 . 2r 2r
0.0 : l . _:_ (Seturated sirata] [Unsaturated strata]
0.0 40 B0 120 60 200 Pp; Pressare reading Qt: Water volume during
Q(Hm.ih/m) P: Effective Prossure time in “t”

Ty r—

t: Injected time

PePp+(H1+H2/10-Prys

Qo Waler voume per one

mingte




Puna Tsang Chhu Hydroeleciric Power Project

Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction; Drilled by: GSB
Hole No. DD-4 Diameter (mm); 76 Checked by EPDC
Coordinate: §;52;3 :;3??3 Test date: 08-Jan-2000
P. Gage hieght(m): 0.3 Water level (m) 55
Hole elevation{m): 1,092.32 Test section (in)  from: 24.0
Final Depth of hole{m): 50.0 to: 26.0
Total length of pipe(m): 0.0
L Hl H2 PO p t Qt Qo Q Lu
{m) {m) (m)} lggf/cml)J (kgt/cm2)] (min) () ({/min) | (//min/m)] (Lugeon)

2.0 0.3 5.5 1.0 1.6} 100 205.0 20.5 10.25

2.0 0.3 5.5 5.0 56] 100 289.0 28.9 14.45

2.0 0.3 5.5 10.0 10.6] 10.0 2270 22.7 11.35 IN/A

2.0 0.3 5.5 5.0 561 10.0 231.0 23.1 11.55

2.0 0.3 5.5 1.0 161 100 202.0 20.2 10.10
“P* includs correction for friction foss in lods

Explanstions

14.0

12.0

10.0

8.0

P(kgflem2)

60 F---
4.0

2.0

0.0 N

0.0 8.0

12.0

Q(/ /min/m)

&=~ G- o]

16.0 20.0

Pg: Pressare reading
P:Effective Prossure
P+ Pot(H +H) 1 0-Plogs
t: Injected time

Tﬁ'i" Pump i H;
H
H2 e_,..—B archole —__ N

K

L Water table w |L
Ly2
r X 2r
[Saturated strata) [Unsaturated sirats]

Qt: Water vdume during
time i 4"
Qp: Waler volume per one
minute




Puna Tsang Chhu Hydroelectric Power Project

Permeability Test in Drill Hole

Type of test: Single Packer Inclination {degree) 90 Tested by; GSB
Location: Dam, Right Bank Direction; - Drilled by: GSB
Hole No. DD-4 Diameter (mm}: 76 Checked by EPDC
. X=1073118.698 _
Coordinate; Y=2734187.112 Test date: 10-Jan-2000
P. Gage hieght{m): 3.0 Water level (m) 5.5
Hole elevation{m}; 1,092.32 Test section (m)  from: 26.0
Final Depth of hole(m): 50.0 to: 28.0
Total length of pipe(m): 0.0
L H1 H2 PO P t Qt Qo Q Lu
(m) {m) (m) |(kgfem2)|(kgfcm2)} (min) () ({/min) | (//min/m}| (Lugeon)
2.0 3.0 5.5 1.0 .31 10.0 77.0 7.7 3,85
2.0 3.0 55 5.0 581 10.0 135.0 13.5 6.75
2.0 3.0 5.5 10.0 10.8] 10.0 190.0 19.0 9.50 9.1
2.0 3.0 5.5 5.0 5.8f 10.0 115.0 11.5 5.75 :
2.0 3.0 5.5 1.0 1.8] 10.0 65.0 6.5 3.25
"P" includs correction for friction loss in lods
Explanations
14.0 ) Pressure gauge Flow meter @ Pressure gauge
12.0 : H Pump "?\"'_:VHl
H d
10.0 Hz B orehote .|
@ 8.0 "l
2 60
B
) L Water table 3 L
40 L2
2.0 2r 2r
0‘ 0 ' : {Saturated sirata) [Unsefurated strata]
.0 20 4.0 6.0 8.0 100 Pp: Pressure reading Qt: Water volume during
Q(//min/m) P: Effective Prassure time in ‘¢
P=PgHH1+H2/10-Pys Qp: Water volume per one
[—-mu,,--o--nm_] t: Injected time minvte




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by; GSB
Location: Dam, Right Bank Direction; - Drilled by: GSB
Hole No. DD-4 Diameter (mm); 76 Checked by EPDC
. X=1073118.698 ) -
Coordinate: Y=2734187 112 Test date: 15-Jan-2000
P. Gage hieght(m}: 0.1 Water level (m) 55
Hole elevation{m); 1,092.32 Test section (m)  from: 28.0
Final Depth of hole(m): 50.0 to; 30.0
Total length of pipe(m): 0.0 :
L HI H2 Po P t Qt Qo Q Lu
{m) {m) (m) _|(kgf'cm2) (kgf/cm2){ (min) {) {{/min) | ({/min/m)] (Lugeon)
2.0 0.1 5.5 L0 L6] 10.0 45.0] 4.5 2.25
2.0 0.1 5.5 5.0 56| 10.0 85.0 8.5 4.25
2.0 0.1 5.5 10.0 10.6] 10.0 151.0 15.1 - 7.55 7.1
2.0 0.1 5.5 5.0 5.6] 10.0 67.0 6.7 3.35
2.0 0.1 5.5 1.0 6] 100 33.0 3.3 1.65
"P" includs correction for friction loss in lods
Explanations
14.0 Pressure gauge @ Flow meter Pressure gauge
120 p-cohenat I8 QU5 Pump KT
H .
IO-O F ! HZ WBWGth'-..__g
SR SR S L i A 1w
g’ 6.0 t I 7
=) .
. L Water table L
40 ¢ .' ; Li2
' ] '
20 : . r 2r
0.0 : : X {Saturated strate) [Unsaturated sirata)
00 20 40 60 80 100 Po: Pressure reading Qt: Water vdume during
QU /min/m) P : Effective Pressure time in *t”
P=Po+(H|+HP/N0-Pis Qo: Water volume per ome
[~——Up - - O - ~Down | t Injected time mire




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Driil Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction; Drilled by: GSB
Hole No. DD-4 Diameter (mm): 76 Checked by EPDC
Coordinate: )\Légzi:;gﬁg Test date: 1 t-Jan-2000
P. Gage hieght(m}; 3.3 Water level (m) 6.4
Hole elevation(m): {,092.32 Test section (m) from: 30.0
Final Depth of hole(m): 50.0 320
Total length of pipe(m): 0.0
L Hl H2 PO P t Qt Qo0 Q Lu
{m) {m) (m) |(kgf/em2)| (kgf/em2)| (min) {I) ({/min) | (//min/m)| (Lugeon)
2.0 3.3 6.4 1.0 201 10.0 82.0}) 8.2 4,10
2.0 3.3 6.4 5.0 6.0{ 100 59.0 5.9 2.95
2.0 3.3 6.4 10.0 11.0{ 10.0 123.0 12.3 6.15 53
2.0 3.3 - 6.4 5.0 60| 10.0 61.0 6.1 3.05
2.0 3.3 6.4 1.0 20| 100 520 572 2.60

"P" includs correction for friction loss in lods

P(kgf/cm2)

16.0
14.0
12.0

10.0

oo
=

2.0

4.0

6.0

Q(! fmiry/m)

= o]

8.0

Explanations

2r

Po: Pressure reading
P Effective Pressure
P= Po+(H1+H 1 0-Piys
t: Injected time

Water table

[Saturated sirata]

Lr

2r

[Unsaturated strata]

Qt: Water vdume duning
time in ¢’
Qu: Water volume per one
minue




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilied by: GSB
Hole No. DD-4 Diameter (mm}: 66 Checked by EPDC
Coordinate: i(,;;(;;z : ;3??3 Test date: 11-Jan-2000
P. Gage hieght(m): 3.4 Water leve] (m) 5.8
Hole elevation(m): 1,092.32 Test section (m) from: 32.0
Final Depth of hole(m): 50.0 to; 34.0
Total length of pipe(m): 0.0 _
L HI H2 PO P t Qt Qo0 Q Lu
(m) (m) (m) kefem2) (kegficm2)] (min) () (//min) | (//min/m)| (Lugeon)
2.0 3.4 5.8 1.0 1.9] 100 61.0} 6.1 3.05
2.0 34 5.8 5.0 59] 10.0 920 9.2 4.60
2.0 34 5.8 10.0 1091 10.0 146.0 14.6 7.30 6.8
2.0 34 5.8 5.0 591 100 79.0 7.9 3.95
2.0 34 5.8 1.0 19] 10.0 57.0] 5.7 2.85

"P includs correction for friction loss in lods

Explanations
Pressure gauge Pressure gauge
16.0 "
' S"E H)
140 H
Hz
12.0
H
g 100 Ha
& 80
4
= 6.0 L Water tabie _I__x L
L2
40
2.0 2r 2r
0.0 ' [Saturated strata] " [Unsaturated elrats]
0.0 5.0 10.0 Pao: Pressure reading Qu Water volume during
QU /min/m) : P:Effective Pressurs time in “Y”
P=PopH(H)+HDN0-Piys Qo: Water wvolume per one
f-—l——Up--o--[mﬂ 1: Injected time minute




Puna Tsang Chhu Hydroclectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-4 Diameter (mm); 66 Checked by EPDC
".Coordinate: : 5259;;3: ;3??2 Test date: 12-Jan-2000
P. Gage hieght(m): 3.4 Water level (m) 5.8
Hole elevation(m): 1,092.32 Test section (m) from: 34.0
Final Depth of hole{m): 50.0 to: 36.0
Total length of pipe(m): 0.0
L Hl H2 P0 3 t Qt Qo Q Lu
(m) (m) (m} |kgflem2)| (kef/cm2)] (min) () ({/min) | (//min/m)| (Lugeon)
2.0 3.4 58 1.0 1.9] 10.0 48.0 4.8 2.40
2.0 3.4 581 5.0 59f 100 98.0 9.8 4.90
2.0 34 5.8 10.0 10.9] 10.0 163.0 16.3 .15 7.5
2.0 3.4 5.8 5.0 591 (0.0 104.0 10.4 5.20
2.0 3.4 5.8 1.0 1.9] 10.0 440 4.4 2.20

"P" includs correction for friction loss in lods

16.0
14.0
120
100

8.0

P(kgfcm2)

6.0
4.0

2.0

0.0
0.0

5.0

Q(/min/m)

r-_'l—'Up--O--Down‘

Pressure gauge

Hy

Explanations

Hz

2r

Pp: Pressure reading
P:Effective Pressure
P=Pg+(H1+HD/10-Piegs
t: Injected tin e

Water table

2r

[Saturated sirata)

mimxe

Qi Water volume during
ime in “t”
Qp: Water volume per one

[Unsaturated srata]




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination {degree) 30 Tested by: GSB
Location: Dam, Right Bank Direction; - Drilled by: GSB
Hole No. DD-4 Diameter (mm): 66 Checked by EPDC
o X=1073118.698 )
Coordinate: Y=2734187.112 Test date: 12-Jan-2000
P. Gage hieght(m): 3.4 Water level (m) 5.8
Hole elevation(m): 1,092.32 Test section (m)  from: 36.0
Final Depth of hole(m): 50.0 to: 38.0
Total length of pipe(m): 0.0 :
L H1 H2 PO P t Qt Qo Q Lu
(m) (m) (m) |(kgffem2)| (kgffcm2}l (min) () (//min) } (//min/m}| (Lugeon)
20 3.4 5.8 1.0 191 10.0 44.0 4.4 2.20
2.0 34 - 5.8 5.0 591 10.0 101.0] 10.1 5.05
2.0 3.4 5.8 10.0 109} 10.0 142.0] 14.2 7.10 6.8
2.0 34 5.8 5.0 591 100 93.0] 9.3 4.65
2.0 3.4 5.8 1.0 1.9F 100 34,0 34 1.70
“P" includs correction for friction foss in lods
Explanations
16.0 Pressure gauge
140 fov-mmr e e S
Hy
120 F- - - - n o s e ie e e
A 100 bl
P Hlw
FOBO fricciiie g
4
8O ool L Water table e (L
40 F--cr e L2
20 L--0ORf --- - e r 2r
0.0 ! [Saturated slrata} [Unsaturated sirata]
0.0 5.0 10.0 Po: Pressure reading Qt: Water volume during
Q(/ /min/m) F: Effective Prossurs time in ¢’
P=Po+(H1+HD/N0-Pis; Qu: Walsr volume per one
[—I—-—Up - - © - -Down | t: Injected time minuwe




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-4 Diameter (mm): 66 Checked by EPDC
. X=1073118.698 _
Coordinate: Y=2734187.112 Test date: 13-Jan-2000
P. Gage hieght(m): 3.4 Water level (m) 5.8
Hoale elevation(m): 1,092.32 Test section {m) from:; 38.0
Final Depth of hole(m}: 50.0 to: 40.0
Total length of pipe{(m}): 0.0
L Hi H2 PO P t Qt Q0 Q Lu
(m) {(m) (m) _J(kgfiem)] (kgf/cm2)] (min) (D] (//min) | (//min/m)| (Lugeon)
2.0 34 5.8 1.0 1.9] 10.0 68.0 6.8 3.40
2.0 14 5.8 5.0 59| 10.0 140.0 14.0 7.00
2.0 3.4 3.8 - 10.0 109] 10.0 190.0 19.0 9.50 9.1
2.0 34 5.8 5.0 591 100 175.0 1751 875
2.0 3.4 5.8 1.0 1.9} 10.0 £2.0 8.2 4.10
“P" includs correction for friction loss in lods
Explanations
16.0 j X X j Pressure gauge @ Flow meter @ Pregsure gauge
R O S SRR T T
1771 T S H
' . ! . H2 e,_.,B arehale —__ ™
o 10.0 H
£ i Ha
= 80 i
E, 7
= 60 L Water table ¥ (L
4.0 ' L2
20 2r 2r
0.0 . . : N [Saturated strats] [Unsalurated strata)
00 20 40 60 &0 100 Po: Pressure reading Qt Water volume during
© Q(/min/m) P Effective Prossure time in *t”

P=Fo+(H1+H2/0-Pres Qo Water volume psr one
[—@—up--0--Down | : % Injected time minute




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-4 Diameter (mm}; 66 Checked by EPDC
. X=1073118.698 ]
Coordinate: Y=2714187.112 Test date: 14-Jan-2000
P. Gage hieght(m): 3.3 Water level (m) 5.7
Hole elevation(m): 1,092.32 Test section {m} from: 40.0
Final Depth of hole(m): 50.0 to: 420
Total length of pipe(m): 0.0
L. Hi H2 PO P t Qt Qo Q Lu
{m) {m) (m) |(kgflem2)| (kgfem2}[ (min) (1) (//min) | {//min/m}| (Lugeon)
2.0 33 5.7 1.0 1.9] 10.0 50.0 5.0 2.50
2.0 3.3 5.7 5.0 591 100 102.0 10.2 5.10
2.0 33 5.7 10.0 1091 10.0 142.0 14.2 7.10 6.8
2.0 3.3 57 5.0 591 100 98.0 9.8 4.90
2.0 3.3 5.7 1.0 19| 10.0 41.0 4.1 2.05
"P* includs correction for friction loss in lods
Explanations
16.0 Pressure gauge Flow meter Pressure gauge
R e H; Pump H)
120 bovver e H
0 H2 ——Borehale |
g . "
g 80 prceroereoe e
‘_Adl
L S L Waier table L
40 Lo L2
20 b+ o - - - e e 2r : . 2r
0.0 : [Saturated straia] [Unsaturaied strata]
0.0 5.0 10.0 Po: Pressure reading Qu Water vdume during
Q(//min/m) P: Effective Pressure time in “Y"
P=Po+(H)| +HD/N0-Piys  Qp: Water volume per one
—&—Up--O--Down l t: Injected time mimze




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

16.0
14.0
12.0
10.0

8.0

P(kgflcm2)

6.0
4.0
20

0.0

0.0 50 10.0
Q(//min/m)

|——.——uP--o-

=Down I

Pressure gauge

Type of test: Singie Packer Inclination (degree) 90 Tested by: G5B
Location; Dam, Right Bank Direction; - Drilled by: GSB
Hole No. DD-4 Diameter (mm): 66 Checked by EPDC
Coordinate; i;;g;i:;gﬁg Test date: 15-Jan-2060
P. Gage hieght(m): 43 -~ Water level (m) 5.5
_ Hole elevation(m): 1,092.32 Test section (in) ~ from: 42.0
Final Depth of hole(m): 50.0 to: 44.0
Total length of pipe(m): 0.0
L H1 H2 PO P t Qt Q0 Q Lu
{m) {m) (m) _ {(kgfem2)| (kgf/cm2)] (min) (D) (//min) | (//min/m)| (Lugeon)
2.0 4.3 5.5 L0 201 100 4.0 4.5 2.25
2.0 4.3 5.5 5.0 6.0{ 100 i17.0 11.7 5.85
2.0 4.3 5.5 10.0 1.0] 10.0 161.0 16.1 8.05 7.7
2.0 4.3 5.5 5.0 60] 10.0 111.0 11.1 5.55
2.0 4.3 5.5 1.0 201 100 30.0 3.0 1.50
"P" includs correction for friction loss in lods
Explanations

Pressure gauge

Pp: Pressure reading
P:Effective Prossure
P=Pg+H+H2 /1 0-Pioys
t: Injected time

Hj , H}
H
Hz
" e
.
L Water table ¥ 1L
L2
e 2r
[Satursted sirata] [Unsaturated strata]

Qt: Water volume during
time in 4"

Qp: Waler volume per one
minute




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-4 Diameter (mm):. 66 Checked by EPDC
. X=1073118.098 ]
Coordinate: Y=2734187.112 Test date: 15-Jan-2600
P. Gage hieght(m): 34 Water level (m) 5.5
Hole elevation(m); 1,092.32 Test section (m) from: 44.0
Final Depth of hole(m): 50.0 to: 46.0
Total length of pipe(m): 0.0
L HI H2 PO P t Qt Qo0 Q Lu
{m) {m) (m) J{keflem2)} (keffcm?2)] (min () ({/min) | (!/min/m)| (Lugeon)
2.0 3.4 5.5 1.0 191 100 60.0 6.0 3.00
2.0 34 3.5 5.0 591 100 113.0 113 5.65
2,0 34 5.5 10.0 1091 10,0 157.0 15.7 7.85 7.5
2.0 3.4 5.5 5.0 591 10.0 110.0 11.0 5.50
2.0 3.4 5.5 1.0 1.9]1 10.0 48.0 4.8 240
"P" includs correction for friction loss in lods
Explanations
16.0
6 Pressure gauge o) /Flow meter @ Presaure gauge
14.0 ™ Pump @ - H,
12.0 H
00 Hz HB orehole —~—
&E‘ ' H H Hz
5 8.0
B 1r—_
=60 L Water table L
4.0 Ls2
-
2.0 2r A 2r
0.0 1 [Saturated strata] {Unsaturited strats]
0.0 5.0 10.0 Fo: Pressure reading Qt: Water volume during
Qf1/minim) P:Effective Pressure time in %"
P=PorH1+H2D/10-Ples  Qu: Waler volume per one
[+ Up -~ O ~ -Down I 1: Injected time minute




Puna Tsang Chhu Hydroelectric Power Project

Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-4 Diameter (mm): 66 Checked by EPDC
. X=1073118.698 , )
Coordinate; Y=2734187.112 Test date: 17-Jan-2000
P. Gage hieght(m). 3.4 Water level (m) 5.7
Hole ¢levation(m); 1,092.32 Test section (m)  from: 46.0
Final Depth of hole(m): 50.0 to 48.0
Total length of pipe(m): 0.0
L Hl H2 PO P t Qt Qo Q Lu
(m) {m) (m) |kgf/em2) (kgf/cm2)| (min) (/) ({/min) | ({/min/m) | (Lugeon)
2.0 3.4 5.7 1.0 1.9} 10.0 41.0 4.1 2.05
2.0 34 5.7 5.0 59§ 10.0 17.0] 1.7 0.85
2.0 3.4 5.7 10.0 109] 100 63.0] 6.3 3.15 2.5
2.0 3.4 57 590 59] 10.0 17.0 1.7 0.85
2.0 34 5.7 1.0 1.9 10.0 19.0 1.9 0.95
"P" includs correction for friction loss in lods
Explanations
16.0 ) j Pressure gauge Flow meter Pressure gauge
Ao o Pump T
12.0 ; : H
Hz u{-*"'B orshole —__ o
~ 10.0
3 . o
E 8.0
s
6.0 L Water tabie L
4.0 Ly2
2.0 2r 2r
0.0 : : ; [Saturated sirata) [Unsatursied sirata]
0.0 1.0 2.0 3.0 4.0 Po: Pressure reading Qt: Water volume during
Q(/ /min/m) P:Effective Preesure time in ‘4"
P=Po+(H1+H/10-Piys Qo Waler volume per one
[~ tp - - © - - Down |  Injected tim ¢ minute




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction; - Drilled by: GSB
Hole No. DD-4 Diameter (mm): 66 Checked by EPDC
Coordinate: ﬁ;ég;iiég??g Test date: 17-Jan-2000
P. Gage hieght(m): 3.4 Water level (m) 5.7
Hole elevation{m); 1,092.32 Test section (m}  from: 48.0
Final Depth of hole(m): 50.0 to; 50.0
Total length of pipe(m): 0.0
L H1 H2 PO P t Qt Qo Q Lu
{m) (m) (m) _|(kgff'em2)} (kgf/cm2)| (min) H {(//min) [ {//min/m)| (Lugeon)
2.0 3.4 5.7 1.0 191 10.0 12.0 1.2 0.60
2.0 3.4 5.7 5.0 59| 100 49.0 4.9 2.45
2.0 3.4 5.7 10.0 109} 10.0 114.0 11.4 5.70 5.1
2.0 3.4 5.7 5.0 591 100 51.0 5.1 2.55
2.0 34 5.7 1.0 19F 10.0 14.0 1.4 0.70
"P" includs correction for friction loss in lods
Explanations

P{kgf/cm?2)

16.0
14.0
12.0
10.0
8.0
6.0

4.0

20

0.0

0.0

4.0
Q(! /min/im)

+Up--0'-Down|

6.0

Pressure gauge

H

_

ir

{Saturated strats)

Pp: Pressure readin

t: Injected time

Pressure geuge

Hy

é_,,d.»B arshole —__ N

Water table

Ha

2r

g - Qti Water vdume duning
P Effective Pressurs
P=PgHH+HD /1 0-Pes

time in

minate

[Unsaturated strata]

1»

Qu: Water volume per one




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Dritled by: GSB
Hole No. DD-6 Diameter (mm). 76 Checked by EPDC
. X=1073037.539 _ .
Coordinate; Y=2734204.415 Test date; 16-Feb-2000
P. Gage hieght(m): 0.3 Water level (m) nil
Hole elevation(m): 1,129.50 Test section (m)  from: 34.0
Final Depth of hole(m): 80.0 to: 36.0
Total length of pipe(m): 50.0
L HI H2 PO P t Qt Qo Q Lu
{m) {m) (m) |(kgfilcm2)](kgf/cm2)| (min) () ({/min) | (//min/m) | (Lugeon)
2.0 0.3 350 1.0 45| 10.0 52.0 5.2 2.60
2.0 0.3 35.0 3.0 65] 100 70.0 7.0 3.50
2.0 0.3 35.0 5.0 8.5] 106.0 32.0 3.2 1.60 |[N/A
2.0 0.3 35.0 3.0 641 10.0 180.0 18.0 9.00
2.0 0.3 35.0 1.0 451 10.0 90.0 9.0 4.50
"p" includs cotrection for friction loss in lods
Explanations
12.0 " . Pressure gauge D Flow meter @ Preasure gauge
100 p--vr---n - H] QuRy_Pump [ Hi
, H
8.0 Hz é_,,.,d-B arehdle ~—
g 60
24
& :
4.0 .- L Water table L
: : ' Ls2
20 Vet A 2r 2r
0.0 I: . i .: [Saturated sirata] [Unsaturated sirata)
00 20 40 60 80 100 Po: Pressure reading Qt Water valume during
QU /min/m) P: Effective Prassure liras 10 *¢”
P=Pot(H1+HD/10-Piges  Qo: Waler volume per one
[—@—up--0- -Down | 1; Injected time minute




Puna Tsang Chhu Hydreelectric Power Project

Permesability 'Fest in Drill Hole

Type of test: Single Packer Inclination (degree} 90 Tested by: GSB
Location; Dam, Right Bank Direction: Drilled by: GSB
Hole No. DD-6 Diameter (mm): 76 Checked by EPDC
oo X=1073037.539 .
Coordinate: Y=2734204.415 Test date: 16-Feb-2000
P. Gage hieght(m}): 0.3 Water level (m) 37.0
Hole elevation{m}: [,129.50 Test section (m) from: 36.0
Final Depth of hole(m): 80.0 to: 38.0
Total length of pipe(m). 50.0
L H1 H2 PG P t Qt Q0 Q Lu
{m) {m) (m)__|(kgf/'em2}| (kgf/cm2}} (min) () ({/min} | (//min/m) | (Lugeon)
2.0 0.3 37.0 1.0 471 10.0 80.0] 8.0 4.00
2.0 0.3 37.0 3.0 6.7] 10.0 140.0] 14.0 7.00
2.0 0.3 37.0 5.0 871 10.0 80.0] 8.0 4.00 I[N/A
2.0 0.3 37.0 3.0 6.6] 100 180.0 18.0 '9.00
2.0 0.3 37.0 1.0 47] 100 128.0 12.8 6.40
"P" includs correction for friction loss in lods
Explanations
12.0 " . Pressure gauge Flow meter Pressure gauge
100 |- H, Pump il
‘ ' ' ' H
8.0 Hz e.-_,-B arehole -
= 6.0
é‘.f ) Y
S b L Water table L
, ; ' I Ly2
20 poritesineeene s 2 2
00 : i E : [Satursted strata] [Uneaturated sirata)
00 20 40 60 80 100 Po: Pressure reading Qt: Water volume during
Q(I/min/m) P:Effective Pressure time in ‘4"
P=PgtH|tHD/10-Piss Qu: Water volume per one
[—-I-—-Up == O -+Down I ti 1njected time minue




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer In¢lination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction: - Drilled by: GSB
Hole No. DD-6 Diameter (mm): 66 Checked by EPDC
. X=1073037.539 )
Coordinate;  Y-2734204.415 Test date: 1 7-Feb-2000
P. Gage hieght(m): 0.4 Water level (n) 39.0
Hole elevation(m}: 1,129.50 Test section (m) from: 38.0
Final Depth of hole(m): 80.0 to: 40.0
Total length of pipe(m); 50.0
L H1 H2 PO _ P t Qt Q0 Q Lu
(m) (m) (m) |keflem)| (kgf/cm2)] (min) ) (//min) | (//min/m) | (Lugeon)
2.0 0.4 39.0 1.0 491 10.0 63.0 6.3 3.15
2.0 0.4 39.0 3.0 69 100 48.0 4.8 2.40
2.0 0.4 39.0 5.0 g91 100 57.0 9.7 4.85 |[N/A
2.0 0.4 39.0 3.0 681 10.0 192.0 19.2 9.60
2.0 0.4 39.0 1.0 491 10.0 121.0 12.1 6.05
"p" includs correction for friction loss in lods
Explanations
12.0 . ’ ) ’ Pressure gauge @ Flow meter Pressure gauge
100 fernrommer Fan [ Pum 1)
: . . H
8.0 ' ) Hz2 é_,-B oreshole~—
g e Tl
g 6.0 »'" -t i
2 ‘ 1
e 40 F---c e L Water table C L
. . Li2
20 p-tests s 2r 2
0.0 :1 ' E [Ssturated strata] [Unssturated strata]
00 20 40 60 80 100 Po: Pressure reading Qt: Water volume during
. P: Effective Prossure tirae in ¥’
Q(Hmmjm) P=FpHH1+HD/10-Plos  Qu Weter volume per one
[——Up - - © - - Down | t: Injected titne minute




Puna Tsang Chhu Hydroclectric Power Project
Permeability Test in Drill Hole

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction: - Drilled by; GSB
Hole No. DD-6 Diameter (mm}. 66 Checked by EPDC
Coordinate; iéggigngﬁ?j Test date: 18-Feb-2000
P. Gage hieght(m); 0.3 Water level (m) 31.4
Hole elevation(m): 1,129.50 Test section (m) from: 40.0
Final Depth of hole(m): 80.0 to: 42.0
Total length of pipe{m}. 50.0
L HI H2 PO p t Qt Qo0 Q Lu
(m) {m} (m) |keflem)| (kgf/'cm2)| (min) () (//min) | (//min/m)| (Lugeon}
2.0 0.3 314 1.0 421 10.0 37.0} 3.7 1.85
2.0 0.3 314 3.0 621 100 27.0 2.7 1.35
2.0 0.3 31.4 5.0 821 100 15.0 1.5 0.75 IN/A
2.0 0.3 314 3.0 621 10.0 13.0 1.3 0.65
2.0 0.3 3.4 1.0 421 100 14.0 i.4 0.70

P includs correction for friction loss in lods

Explanations
14.0 T . Y . Pressure gauge Flow meter ® Pressure gauge
120 f oo o (R e TS T
) . . ! H
10.0 [T Ha Bcrahde-_i_gl
g 80 ‘ Hoin
=
% J
=2 60 7
oy
L Water 1able L
4.0 L2
20 2r - 2r
0.0 . X ' ! [Saturated strata) [Unsaturated strata]
00 20 40 60 80 100 Fg: Pressure reading Q4 Water volume during
Q(/ /min/m) P: Effective Prossure time in “t”
P=PoHH|+HDA0-P;, Qo Water volume per ume
+UP"'°“DOW“I t: Injected time minute




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination {degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction; - Drlled by: GSB
Hole No. DD-6 Diameter (mm): 66 Checked by EPDC
Coordinate: i;;g;igglﬁg Test date: 18-Feb-2000
P. Gage hieght(n): 0.3 Water level (m) 235
Hole elevation(m): 1,129.50 Test section (m) from: 42.0
Final Depth of hole(m): 80.0 to: 44.0
Total length of pipe(m): 50.0
L H1 H2 PO p t Qt Qo0 Q Lu
(m) (m) (m)__|(kgficm2) (kgflem2)| (min) () (//min) { (//min/m)| (Lugeon)
2.0 0.3 23.5 1.0 341 10.0 30.04 3.0 .50
2.0 0.3 23.5 3.0 545 1090 33.0 3.3 1.65
2.0 0.3 23.5 5.0 73] 10.0 88.0 8.8 4.40 5.9
2.0 0371 235 3.0 541 10.0 38.0 3.8 1.90
20 0.3 23.5 1.0 341 100 320 3.2 1.60
pt includs correction for friction loss in lods
Explanations

P(kgf/cm2)

14.0

L R

10.0 bovoromri e

3.0

6.0

4.0

20 borbe

0.0 4
00 20

40 60
Q(! /min/m)

a0 -~ 0 - -Down |

30 10,0

Pregsure gauge @ Flow meter @

T‘!l_ @ Pump @ K H
H
Hz é__,.fB orehole — )
w H .
L Water table 5 ¥ L
L2
2r 2r
[Saturated strate] {Unsatursted sirata]

Pp: Pressure reading
P:Effective Prossure
P=Po+(H)+H2/10-Pyy;
t: Injected time

Qt: Water voume during
time in“Y’

Qo: Water volume per one
mimae




Puna Tsang Chhu Hydroelectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction; Drilled by: GSB
Hole No. DD-6 Diameter (mm): 66 Checked by EPDC
Coordinate: ﬁ;;g;iggz:ﬁz Test date: 19-Feb-2000
P. Gage hieght{m); 0.3 Water level (m) 347
Hole ¢levation{m): 1,129.50 Test section (m) from: 44.0
Final Depth ot hole(m): 80.0 to; 46.0
Total length of pipe(m); 50.0
L HI H2 PO P t Qt Qo Q Lu
{m) {m) (m} {(kgffem2)| (kgf/cm2)| (min) () (//min) | (//min/m)| (Lugeon)
2.0 0.3 347 1.0 45] 100 70.0 7.0 3.50
2.0 0.3 34.7 3.0 65| 10.0 80.0 8.0 4.00
2.0 0.3 34.7 5.0 8.5] 100 28.0 2.8 1.40 |N/A
2.0 0.3 34.7 3.0 641 10.0 120.0 12.0 6.00
2.0 0.3 347 1.0 451 10.0 50.0 5.0 2,50
"P" includs correction for friction loss in lods
Explanations

1

1

P(kgficmz2)

14.0

2.0

0.0

8.0

6.0

4.0

2.0

0.0

0.0

4.0

6.0 8.0

Q{/ /min/m)

~——Up - - O - -Down |

Pressure gauge

'TF_—@
H H;
Water tabie 4 L
L2
2r ) 2r
[Saturated sirata) [Unsaturated strata]

Po: Pressure reading
P Effective Prossure time in *{”

P=PoHH{+HHN0-Piss Qp: Water voiume per one
1 Injected time

Qt: Water valume doring

mime




Puna Tsang Chhu Hydroelectric Power Project

Permeability Test in Drill Hole

—&—Up -- O - ~Down |

P=Pgt(H1+H2) /1 0-Pigs

t: Injected time

mimie

Qo Waler volume per one

Type of test; Single Packer Inclination (degree) 90 Tested by: GSB
Location: Dam, Right Bank Direction; Drilled by: GSB
Hole No. DD-6 Diameter (mm):. 66 Checked by EPDC
. X=1073037.539 '
Coordinate: Y=2734204.415 Test date: 21-Feb-2000
. P. Gage hieght(m): 0.05 Water level (m) 375
Hole elevation{m): 1,129.50 Testsection (m) from; 56.0
Final Depth of hole(m}; 80.0 to: 58.0
Total length of pipe(m): 50.0
L Hl H2 PO P Qt Qo Q Lu
{m) (m) (m) keflcm2)| (kgfiem2)| (min) ) ({/min) | ({/min/m}| (Lugeon)
2.0 0.0 37.5 1.0 47] 10.0 70.0 7.0 3.50
2.0 0.0 37.5 5.0 871 10.0 148.0 14.8 7.40
2.0 0.0 375 10.0 1371 10.0 58.0 5.8 2.90 [N/A
2.0 0.0 37.5 5.0 871 10.0 130.0 13.0 6.50
2.0 0.0 37.5 1.0 471 10.0 86.0 8.6 4.30
"P" includs correction for friction loss in lods
Explanations
14.0 Pressure gauge Flow meter @ Pressure gauge
12.0 H Pump QY T Ty
H
10.0 Ha B orehale
E 80 Bl
=)
& 6.0
e L Weter table v iL
40 prrstor s L2
20 Foibe 2r 2r
0.0 ! E ; X [Saturated sirata) [Unsatursted slrata]
00 40 80 120 160 200 Po: Pressure reading Qt: Water volume during
Q(/ /min/m) P: Effective Pregsure time in "t”




Puna Tsang Chhu Hydroclectric Power Project
Permeability Test in Drill Hole

Type of test: Single Packer Inclination (degree) 90 Tested by: GSB
Location; Dam, Right Bank Direction: - Drilled by: GSB
Hatle No. DD-6 Diameter (mm): 66 Checked by EPDC
) X=1073037.539 _ .
Coordinate: Y=2734204.415 Test date: 22-Feb-2000
P. Guge hieght{m}: 0.05 Water level (m) 337
Hole elevation(m): [,129.50 Test section (m) from: 60.0
Final Depth of hole(m); 80.0 to: 62.0
Total length of pipe(m): 50.0
L HI H2 PO P t Qt Qo Q Lu
{m} (m) {m) |kaficm2) (kgficm2)| (min) () {(//min) | ({/min/m) | (Lugeon)
2.0 0.0 33.7 1.0 441 10.0 69.0 6.9 345
2.0 0.0 33.7 5.0 831 10.0 111.0 1.1 5.55
2.0 0.0 33.7 10.0 134] 10.0 76.0 7.6 3.80 IN/A
2.0 0.0 33.7 5.0 831 10.0 1i8.0 11.8 5.90
2.0 0.0 33.7 1.0 431 10.0 108.0 10.8 5.40
"P" includs correction for friction loss in lods
Explanations
16.0 ; X j Pressure gauge Pressure geuge
14.0
H; Hi
120 H
Ha
~ 10.0 )
2 . "
£ 80
2 7 -
= 60 L Water table L L
4.0 L2
20 b o C2r 2r
0.0 :L i : [Saturated strata) [Unsaturaied sirata]
0.0 2.0 4.0 6.0 8.0 Pt Pressure reading Qt. Water vaume during
Q(1/min/m) P:Effective Pressure time m "’
P=PgHH+HDA0-Pry; Qo Water velume per one
——VUp -~ O - -Down I t: Injected time mimite




	Chapter 7: Geology 
	Photographs of Cores 
	Result of Permeability Test 




