C2.3 Bore Holes Water Level Record of
Grand Falls Dam Site



1 Record of water Ievel in boreholes {(Grand Falls: 1/7)
(afier the completion of drilling works)

Left abutment (Upstrcam) e
G95-1(EL.520.37m)  G95-2(EL.493.42m)  (95-3(EL.478.76m)
Date _ Depth{m) EL{m) _Depth{m) EL.{m)  Depth(m)_EL.(m)

Jul. 31 16.80  476.62 1290  465.86
Aug. 2 17.50 47592 1290 46586
4 17.60  475.82 1290  465.86

7 10.50 509.87 1770 47592 1320  465.56
9 16.10 504.27 18.10 47532 13.50 46526
12 16.50 503.87 18.10  475.32 18.50  460.26
16 16.70 503.67 18.25  475.17 1835 45991

18 17.05 503.32 1835  475.07 19.05  459.71
29

Left abutment (Downstream)
G95-6(FL..522.82m) G95-7(EL.492.71m)

Date Depth(m) _ EL(m) _ Depth(sm) EL.(n)
Jul. 28 11.20  481.51
31 12,15 480.56
Aug. 2 1300 47971
4 1310  479.61

7 9.00 513.82 13.40 47931
9 12.60 510.22 1350 47921
12 12.90 509.92 13.55 479.16
16 13.00 509.82
18 13.00 509.82

Right abutment (Upstream)
GI5-9(EL.464.46m) G95-10(EL.473.62m) G95-4(EL.505.59m)
Date Depth(m) EL(m) Depth(m) EL.{m)_ ____Depth{m) EL.(m)
Jul. 8 19.80 444.66 2106 45262 14.80  490.79
10 20.10 444.36 2140 45222 1590  489.69
12 20.20 444.26 2150 452.12 1590 489.69
14 20.30 444.16 2160 45202 16.16 48949
17 2040 444.06 2190 45172 1620  489.39
19 20.50 44396 2190 45172 1620  489.39
21 20.50 443.96 2190  451.72 1970 485.89
24 20.60 443 .86 2190  451.72 1970 485.89
26 20.60 443.86 2190  451.72 19.70 48589
28 20.70 443.76 2200  451.62 2025 48534
31 20.70 443.76 2200 451.62 21.00  484.59
Auvg. 2 20.70 443.76 22.00  451.62 21.10 48449
4 20.70 443.76 2200  451.62 21,10 484.49
7 20.70 443.76 2200  451.62 21.10  484.49
9 20.80 443.66 2210 45152 21.10  484.49
29 20.80 443.66 2270 45092 23.60 48199
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2 Record of water level in boreholes (Grand Falls: 2/7)
(after the completion of drilling works)

Right abutment {Downsiream)
G95-1(EL.465.06m) G95-12(EL.491.83m) G95-13(EL.484.45m)
Date Depth{im) EL.(m)  Depth{m) EL.{(m) Depth(m) EL.(m)
Jul, 12 15.60 44946 2340 46843
14 1580 449.26 2540 46643
17 15.80 449.26 2560 46623
19 16.00 449,06 2670 465.13
24 16.00 449,06 27.15  464.68
24 16.00 449.06 2740 46443 2320 46125
26 16.00 449.06 27.60 464.23 2320  461.25
28 16.00 449.06 27.65 464.18 2360  460.85
31 16,10 448,96 2770 464,13 2370 460.75
Aug. 2 16.10 44896 27,70 46413 2370  460.75
4 16.10 448 .96 2770 464.13 23.80  460.65
7 16.10 448.96 2770 464.13 2390  460.55
9 16.10 44896 2820  463.63 2390  460.55
29 16,10 448,96 2860  463.23 2390  460.55

Right abutment River bed

G95-5(EL.530.37m)  G95-14(EL.521.78m) G95-8(EL.442.97m)
Date Depth{m) EL.{m)  Depth{m) EL.(m) Depth{m)_EL.{m)

Jul. 14 0.60 44237
17 0.60 44237

19 0.60 44237

21 0.60 44237

24 18.50 511.87 37.00 484.78 0.60 44237

26 22.30 508.07 37.10  484.68 0.60 44237

28 2275 507.62 3720 48458 0.60 44237

31 22.80 307.57 37.20 48458 050 44227

Aug. 2 22.30 507.57 3730 48448 0.50 44227
4 22.80 507.57 3730 48448 0.50  442.27

7 22.80 507.57 3730 48448 0.50 44227

9 22.80 507.57 3730 48448 0.50 44227

12 23.80 506.57 36.90  484.88
16 23.80 506.57 36.95 48483
18 23.85 506.52 3695 484383
29 24.30 506,07 3695 48483 1.30  441.67
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3 Record of water level in borcholes (Grand Falls: 3/7)

(Measured at morning before start drilling works)

G95-1 Hole mouth EL.(m) 520.37

Date Depth of hole (m) Depih of water level{m) EL. of water level(m)
1995/8/2 15,80 4.50 51587
19957813 27.65 5.60 51477
1995/8/4 44.50 12.40 507.97

Go5-2 Hole mouth EL {m) 493.42

Date Depth of hole (in) Depth of water level{m) EL. of water level(n)
16954728 6.00 5.35 488.07
1995/1/29 16.00 15.75 477.67
1995/7/30 27.00 1515 478.07

G95-3 Hole mouth EL.(m) 47876

Date Depth of hole (m)____ Depth of water levellm} _ EL. of water tevel{m)
199572126 10.35 3.15 475.61
1995/7/21 18.65 315 475.61
19957128 2425 3.15 475,61
1995/7/29 30.20 3.15 475.6%
1995/7/30 35.50 115 475.61

G95-4 Hole mouth EL {m) 505.59

Date Depth of hole {m Depth of water level{m EL_of water level{m
1995/6/29 12.60 625 499314
1995/6/30 12.60 11.04 494 55
1995/7/1 19.60 14.65 490.94
1995/7/2 22.60 14.75 46084
1695/7/3 29.60 14.60 490.99
1995/1/4 34.50 15.00 490.59
1995/7/5 44.50 1180 401 .79

G95-5 Hole mouth EL.(m} 530.37

Date Depth of hole (in) Depth of water level{m) EL. of water level{m)
1995/7/13 5.00 2.50 5271.87
1995/7/14 600 3.00 527.37
1995/7/15 9.00 5.00 525.37
1995/7/16 12.60 ni}

1995/7/17 21.00 17.55 512382
1995/7/18 33.60 17.10 513.27
1995/7/19 4050 1585 514,52
1995/2720 4390 15.40 514.97
1995/7/21 47.10 15.90 514.47
1995/7/22 49.50 16.50 $13.87
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4 Record of water level in borcholes (Grand Falls: 4/7)
(Measured at morning before start drilling works)

G956 Hole mouth EL.(m) 52282

Date Depth of hole (m) Depth of water level{in) EL, of water level{m)
1995/1/29 4.00 3.50 519.32
1995/1/30 4,00 3.50 51932
1995/7/31 13.00 1.50 521.32
1995/8/1 23.00 10.0¢ 51282
1995/8/2 38.00 10.00 51282
1995/8/3 46.80 11,50 511.32
1995/8/4 53.00 12.00 51082
1995/8/5 66.60 10.00 51282
19957816 73.60 9.40 51342
1995/8/2 80.15 9.30 $13.02

(95-7 Hole mouth EL.(m) 49271 ‘

Date Depth of hole (m) Depth of water level{m) EL_of water level{m)
1695/2/20 840 7.40 485.31
1995/7121 10.50 7.60 48511}
1995/1422 13.9G 8.00 484.71
1995/7/23 2020 8.00 484.7
1995/1/24 30.05 10.35 48216

(G95-8 Hole mouth EL (m) 442.97

Datg Depth of hole {m} Depth of water level{m EL. of water fevelfm
19957712 3.00 1.00 44197

1995/7/3 4.50 1.00 44197
1995144 6.40 1.00 441.97 : g
1595/1/5 10.00 1.00 441,97 e
1995/7/6 15.00 1.00 441.97
1995/7i7 18.00 1.00 441.97
1995//8 25.40 1.00 441.91
1995/7/9 34.50 1.00 44197
1995/2710 40.15 1.00 44197
1995/7/11} 48.40 1.00 441 97
1995/7/12 50.20 1.00 441.97

G95-9 Hole mouth EL.{m) 464.46

Date Depth of hole {m) Depth of water level{m) EL of water leyel{m)
19051712 6.00 3.35 461.11

1995/17/3 1200 nil

1995/1/4 18.00 nil

1995425 2140 17.70 446.76
1995/2/6 26.00 19.35 44511
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5 Record of water level in borehales (Grand Falls: 5/7)
(Measured at morning before start drilling works)

G95-10 Hole mouth EL.{m) 473.62

Date Depth of hole {m) Depth of water level{m) EL. of water level(n}
1995/6/29 9.00 6.45 467.17
1995/6/30 11.00 nit

1995/1/1 15.00 14.40 459.22
1995712 19.50 1613 457.47
1995/7/3 26.50 16.80 456.82
1995/7/4 30.20 17.10 456.52

G95-11 Hole mouth EL {m) 465.06

Date Depth of hole (m) Depth of water level(m) EL. of water level{m)
1995715 4,50 1.70 463.36
1995/2/6 8.00 5.65 459.41]
1995/17 12.50 10.75 45431

1995/ 13 17.00 nil

1995/7/9 21.35 15.45 449 .61
1995/7/10 24.25 15.25 449 81
199571111 30.25 14.95 45011

Go5-12 Hole mouth EL.(m} 491.83

Date Depth of hole {(m) Depth of water levelfm) EL_of water level{m)}
1995/7/11 7.50 1.10 48473
199517/12 19.75 $15.20 476.63
1995/7/13 2730 17.80 474.03

G95-13 Hole mouth EL (m) 484.45

Date Depth of hole (m} ___Depth of water level(m)  EL. of water fevel{im)
1995/F17 1220 10.40 474.05
1995/7118 i2.50 12.60 47185
1995/7/19 21.30 17.85 466.60
1995/7/20 27.30 2115 463.30
1995/7/21 30.10 18.30 456,15

G95-14 Hole mouth EL.(m) 521.78

Date Depth of hole (m) Depth of water level(m) _ EL_of water level{m)
1995/7/15 5.00 275 519.03
1995/7/16 11.20 6.05 51513
1995/117 21.00 17.00 S04.78
1995/7118 2530 25.00 496,78
1995/7119 36.75 33.75 488 03
19951720 - 42,00 36.00 485.78
1995/7121 48.75 38.27 48351
1995/7/22 50.20 3855 483.23

GQ95-1  Hole mowthEL(m) 572.15

Date of hote {m Depth of water level{m) EL. of water level{m}
1695/7/8 9.00 540 566.75
1995/7/9 16.50 855 563.60
1995/7/10 22.50 5.35 566.80
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6 Record of water level in borcholes (Grand Falls: 6/7)
(Measured at morning before start drilling works)

94-1 Hole mouth EL {m)  495.66

Date Depth of hole {m) Depth of water leveldm) _ EL. ol water level{m)
1994/8/19 16.05 1.00 494.66
1994/8/20 22720 10.30 485.36
1994/8/21 3275 7.00 488 66
1994/8/22 41.35 21.00 474.66
1994/8/23 52.00 28.40 467.26
1994/8/24 57.85 10.00 465.66
1994/8/25 67.25 2930 466.36
1994/3/26 72.05 2880 46586
1994/8/27 79.10 29.35 466.31
1994/8/28 §5.90 2945 466,21
1994/8/29 93.15 2905 466.61
94-2 Hole mouth EL.(m)  474.36

Dale Pepih of hole {(m) Depth of water levellm) EL. of water level{m)
1994/8/14 5.50 1.10 473.26
1994/8/15 5.50 1.00 473.36
1994/8/16 1135 4.40 469.96
1994/8/17 18.50 6.65 46771
1994/8/20 18.50 11.060 463.36
1994/8/1 23.50 1530 459.06
1994/8/22 3365 18.60 455.76
1994/8/23 39.75 21.30 453.06
1994/8/24 4575 7.15 467.21
1694/8/27 4740 1420 460,16
1994/8/28 57.05 22.90 451.46
1994/8/29 65.85 19.20 45516
1994/8/30 66.35 20.15 45421
1094/8/3 1 72.00 19 40 454.96
1994/9/] 75.00 21.10 453.26
94-3 Hole mouthEL (m)  444.20

Date Depth of hole {m) Depth of water tevel(m)____EL_of waler level{m}
1994/9/13 10.40 5.00 439.87
1994/9/14 12.40 6.00 435.00
1994/9/15 13.00 430 440.48
1994/9/16 1680 3.00 441.60
1994/9/17 2210 3.00 441.69
1994/9/18 33.60 300 441.60
1994/9/19 37.60 3.00 441.60
1994/9/20 45.60 3.00 441.60
1994/9/21 57.50 3.00 441.60
1994/9/22 67.60 3.00 441.60
1994/9/23 $0.05 3.00 441.60
1994/9724 87.80 3.00 441.60
1994/925 91.60 31.00 441.60
1694/9/26 96.10 3.00 441.60
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7 Record of water level in boreholes {Grand Falls: 7/7)
(Mecasured at morning before start drilling works)

94-4 Hole mouth EL {m)
Date Depth ofhole (m)_
1994/9/14 14.05
1924/915 26.15
1994/9/16 319.35
1994/9/17 4720
1994/9/18 $6.00
1994/9/19 63.65
1594/9/20 77.40
1994/9/21 91.40
1994/9/22 106.40
1994/9/23 113.40
1994/9/24 125.35
1994/9/25 125.35
1994/9/26 12535
1994/9/27 125.35

536.62
Depth of water level{m) L. of water level{m) _
8.20 528.42
9.30 52132
10.90 525.72
10.50 526.12
4270 4939
44 90 491,72
3200 504.62
19.60 517.02
32.00 504.62
32.00 504.62
32.00 504.62
36.40 50022
4280 493.82
45.65 490.97
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C2.4 Seismic Prospecting Investigation of
Grand Falls Dam Site
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C3.1 Test Pit Logs of Mutonga Dam Site
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Pick/shovel hand tools excavaticn NIPPON KOEI CO, LTD.
CUNSULTING ERLINEERS, TOKYO.
i MUTONGA /GRAND FALLS HYDROPOWER PROIECT
DRILL LOG HOLE NO. MC2 SHEET NO. ) OF 1
P95 -6
z . w COKE WATHR FHESSUKE TEST
- x E ROCK TYPE |oapiun « 2 E 2 . ATER FRESBURE TES a
el & 2 oK DESCHIFTION 23| & oo peud wop LUGEGS VALLE Z
S| = & SECTION =%l g - o a
o g FORMATLON = - - .
= B, 01}k
= QLAYEY S1LT Reddish brown very
E— sandy
E— 82,020
I NEE:
b
! g E Orenge brown angular
- 4 . E | fine, medium and coarse;
3 3 sandy silt matrix.
- - (FAVIL

Pick/shovel hand toolg excavation

: C3-3

CUNSULTING ENGINEERS, TOKYO,



MUTONGA/GRAND FALLS HYDROPOWER PROJECT

Wk SHEET NO. 1 =
DRILL LOG HOLE NO.MC 3 SHEET KO _1__OF
= . ’ - 3 . ' ’ I
& | rock TVRE | orims ol @ o Lokl WATER FHESSMIHE TesT  |x
£zl & & . =
e £ k OR DESCRIPTION gzl & 2 prowiw] ko LUEEOS VALY =
i) ¢ (A = |secnow L a
a a FORMATION o
L3 L Ll bl x - al |
| Reddich brown sandy e
o cecasional fragments 3
ot upto Smm, [
0.50 -
» BI, Bt
| [~
1 ]
:——« CLAYEY Brown sandy with __
. SILT trace gravel ' -
E 82,02 [~
o A
1 |3
2 2 E
-
E: 3 -g-—g (R FE— LI EC T ) ESURESEREE J
8|k .
] 3
Pick/shovel hand tools excavation NIPPON KOE] CO. LTD.
CUNSULTING ENGINEERS, TOKYO.
MUTONGA / GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.M¢ 3 SHEET NO. )__OF |
295 -
[ ik b
z £ | 20X TYFE |eopimy T B BATER PRESSUME TEST |z
S g ok DESCRIPTION 23| 2 & puomd waw LUGEON VALUE @
b3 I o ) SECTION gl g s LOKON ¥ALGE w
2 | roumamion g v e - . .
EUH fedsish beown, trace ol
. - | o SAIDW SILT ‘E,':: ':); s (i ave ¢lay 21,01
DQ.G.. L]
= I ] ul
= h 1 ¢ 1
F s ¢ o ¢] Brown angular fine and 3E
GRAEL ¢ 0% medium; silty sand Bz,02| ;%
1 :o o o] matrix. ‘
= g0 *
= P
.90 ?, '
= 4l
- QUARTZITE t?‘ T+l Highly weathered white
= with pink tinge medium
| grained with muscovite
E
N -~
) 3
: F——
2 3
o e
is =
g .
- -
: NIPPON KOEI CO. LTD.

CONSULTING ENGINEERS, TOKYO.

C3-4



MUTONGA / GRAND FALLS HYDROPOWER PROJECT

] EN SHEET_NO. )V OF Y
DRILI. LOG HOLE NO.MC 3 SHEET NO. ) OF.L_.
s . e -3 . . S
w| Z & | ROCK TVFE |eo puy o 5;5 " WATHICFUESSUE 1EST
E E § o SECTION LESCHVRON g2l 72§ LI B S LUGKUN VALLE @
o d | rormaves N - o Jew . n
= 81,00 -
3 STLTY LAY Reddish brown sandy __
= 5
. 82,03 -
1.0 |-
GRAEL, Brown angulsar fine 3
3 medium and coarse; , ._.i
1 mainly quartz fragmnents. 3
(T - -
1 3 -
X E—1 3
« E i
£ 3 E
3 3 -
2 ] E
Pick/shovel hand tools excavation NIPPON KOEI CO.. LTD.
COSSULTING ENGISEERS, FORY(L
]
MUTONGA ~ GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.MC 3 %ljy;T NO. 1 OF 1
R g5.1
=
F3 : tad {ukk TR TR
AOCK TYHE ara WATER FHESNSURE TEST x
- 4 E COLUMN i : z g 2 E', RECUVERY] B O T
ﬁ a_' = oR N . DESCHIPTION S I ddiliil - LUGHON VALLUE w
[=3 o o FORMATION SECTION ® 2 é &
[~ e L - -- > » P »
Foos TN
E— QLAYEY SIUE Reddish brown sandy 52,02
£ [-%:))
CRAVEL Brown angular fine,
E | medium and ¢oarse;
= sandy silt matrix
1 . trece clay.
=
=

LOC FORM—C
|

NiPPON KOEI CO. LTD.

- C ’; - S CUNSULTING ENGISEERS, TOKYOQ.



MUTONGA /GRAND FALLS HYDROPOWER PROJECT

o T [ s - -
# . [ ‘ORE .
. E it::> ROCK TYVE COLUMS . ? o LURE WATER PRESMRE I EY ':‘]
b < 0K % Bl wl a 2z rosen Y
S 4 i SECTION vesclvio gl 2 gy ke LUGEGN VALY x
@ o FORMATION cl & . 2
3 r ) [ ~ » » I
| CLAYEY SILT Reddish trown sandy, a1, 01
3 trace fine gravel
. —3
t |o.m Isz,az 3
1 CPAVEL Brown angular (ine, . 3
E ] medium and coarse
= mainly quartz fragments;
4 Gecasional cobbles; sandy
- matrix,
N .
i 3
l S
o
O -
(™
NN
3 I
Pick/shovel hand tools excavation NIPPON KOE[ CO, LTD
CONSULTING ENGINEERS, TOKYQ.
MUTONGA ./ GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.MC 3 SHEET NO. 1 _OF )
- 1P 8512
z W o KIKE - - R
o = & ROCK TYHE [oo0 o ] I Gkt WATEK FRESSUKE TEST |z
+ 1 ;-E OR DESCHIPTLION [V & = HELUVENY HQn . :
s Ly 3 SECTION 2 o =03 0 LUGEON YAILUVE L}
o 2 FORMATION ) el 2 Gl
(%] w L ™ » ' »
3 ) 81,01 E
1 SILTY QAY Reddish breown sandy ’ ]
= 81 : -
. 0.50 [02- —
@ GanL. Br-ecsren an fiynesin ]

i

st

T

L

]

ol

]

1

“NIPPON KOEI €O, LTD.

C 3 _ 6 CUNSULTING ENCINEERS, TOKYO.




C3.2 Test Pit Logs of Grand Falls Dam Site






LOG FORN=C’

LOG FORM=C'

MUTONGA / GRAND FALLS I YDROPOWER PROJECT

. Ly .
DRILI. LOG HOLE NO.GC 1 SHEET NO. 1 OF 1 _
. P 95% I
4 . )
sl & | Rocx TYRE foqrpun Lw § al™ WATER IHESSURE 13T |x
= % 'y N = = euven Y
3 w bx o% ESCHIVTIO § & 2 o S LUGEON VALLYE @
a o FORMAT{DN vl 2 . @
w " L B
| SANDY SILT|' Reddish brown clayey 81,01
| o) |
F Brown anguler fine,
3 nedium and coarss, in
E GRAVEL reddish brown sandy
E silt matrix.
RNEE:
E Highly weathersd vhite
E | concretionary; with quartz-
— LIMESTONE feldspar gneiss zones.
1.€0 {as gravell
- T -
Pick/shovel hand tools excavation NIPPON KOE! CO" LTD.
CUNSULTING ENGINEERS. TOKYO.
MUTONGA /GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.GC 1 SHEET NO. 1 OF |
IPpgR-2~
= . "
. § ROCK TYPE feoumn . § o XE WATER FHESSURE TESY z
E E x on VESCRIETION B 5 o § RECGVERT)  ®oQ D LUGEON YALUE =
o | 2 ALUE
el = 2 rosmation |SECTION =35) 2 &
2 =
| SILTY CLAY Reddish brown, sandy 81, 01 3
| 0.0 | |
Brown angular medium, in b : el
GRAVEL reddish brown sandy silt -
0.70 -3
Highly weathered light =
GNEISS grey with green tinge -3
quartz-biotite-feldspar- F
1.10 hornblende; mafic _4

1 I T Iil'il I I l 1 I 1 il l I'I'I I T

1

NIPPON KOEI CO., LTD.

CUONSULTING ENGINEERS, TOXYO.

fick/shovel hand tools excavation

C3-17



MUTONGA / GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.GC 1 SUEET.NO._1_OF ).

. = x 3
o| oz ‘ ROCK TYPE Loy v § 4 Chkt BATER Virsstne 16T =
L < 'S0 N = 7 MevevERy QY . |
< % 3 OR sreTo DESCRIPTION éé § g eetin K Qu TUGEON VALK 5
o FORMATION “l 2 oo |
3 8,01
m CLAYEY SIL] Reddish broen very sandy
0.4 ; .
- o 0 0d

- s ¢ [ 2]

" 00 ¢ Oc

1 GRAVEL 08 ®5] Brown angular fine

? oo o medium and coarse |
| o.0 XA | 1
29 B?,Dﬂ

-] )

- v

= g > ¢] Highly weathered thinly

CHNEISS /:_po\ laminated light grey

= N with preen tinge medium

Y 150 }\0/} gratned |

—

i B oy T L Tr &
Pick/shovel hand tools excavation NIPPON I\O]:'I CO'- LTD.

CUNSULTING ENGINEERS, TOKYO.

MUTONGA /GRAND FALLS HYDROPOWER PROJECT
HOLE NO.GC ¥  SHEET NO. 1 oF
DRILL LOG HOLE RO.6C 1 SHE

LOG FORM~C’

" R
A = S | rock TYeE |oroux Y N WATKR URESSURE TEST |3
I (= o o =x W S
- 3 i vz = [RECUVEMY =
= @ z or GECTION LESCRIFTHON 2z 2 8 Roa b LUGEDN VALVE b
e o FORMATLON : el 2 : =
&y ~n
E Joao SILTY CLAY Reddish brown, sandy E
2N e 1} Bl’°| -
3 "o b: Brown angular fine, medium ¥ =
| GRAVEL 00 Ov ol and coarse, mainly quartz I =
i M :‘) s o] and feldspar fragments a2 ol 3
3 g o0 ! ‘ f
| D¢ O 3
E [0 s o o | 3
| GNEISS -2~ Highly weathered 1ight |
v brown with dark greenish 3
u grey specks; semi-pelitic
i1
- - y 1 - : ‘ :
Pick/shovel hand tools excavation NIPPON KOEI CO' LTD.

CONSULTING ENGINEERS, TOKYO.

C3-8



MUTONGA / GRAND FALLS HYDROPOWER PROJECT

DRILL LOG HOLE NO. 6C 1 SHEET NO. 1 OF ) __
) U . - 186989 .
J oz é ROCK TYRE Jeaiumen L 'E' 2| ok WATEK FRESSUME VEST |2
3 5 Z o SECTION pESERPTION gzl g 5ty her LUGEON VALUE i
a a2 FORMATION ; el g 2
] = -
2 SILTY CLAY |- Reddish brown, sandy 83,04
E |ow N o E
_{ Brown angular fine, f ik -
F_ GRAVEL redium and coarseimainly 82,01 -3
quartz &nd feldspar 3
-_ o B ) fragmenls ] _
GNEISS Moderately weathered 3
» greenish grey mafic ]
= horablende biotite;with f - 3
= jittle gquartz, fsldspar H ) 3
b -
[]
: et
« E
-3 . 3
by E
. 3 3
~ -
= 3 i ! ! . -3
Pick/shovel hand tools excavation NIPPON KOEI CO., LTD.
CUNSULTING ENGINEERS, TOKYO.
MUTONGA / GRAND FALLS BYDROPOWER PROJECT
DRILL LOG HOLE NO_.?Q 1 SHEET NO. ' OF 1}
j45-§
3
oz ;“:3 ROCK TVPE |ogroms L § o "“':L WATER PUESSURE ISV |z
s = = lercoviwy] r
AR 5 Ok SECTION DESCHIFTION g3t 2% o] et LUGEON VALUE Z
. d (% o
a 2 FORMATION = " fem w w > » ~_ 3
Reddish brown silty and -
- o.20 SAND clayey; trace gravel 8§,01
F—1— Brown anguolar fine to
E coarse mainly quartz and ¥2 ozl
| GRAVEL feldspar fragments io ’
[1%74] ¢layey silt matelx
2 tel thered
E | GNELSS tﬁ‘;ﬁﬁgg gr{egigh gre;{/
whitish mafic hornblende
- biotite; with little
= felsic minerals

*
"

¥
4

Pick/shovel hand tools excavation NIPPON KOEi CO-, LTD.

CONSULTING ENGISEERS, TOKYO.
C3-9



MUTONGA ~ GRAND FALLS HYDROPOWER PROJECT

. . L v -
DRILL LOG NOLE NO.GC 2 SUEET_NO. 1 OF_1_
- e I - gy
I e AT
o E E ROCX TYVE |0 vuy Ly § 4 [KE1 34 WATER LUESSUKE 1857 |z
= 3 on DESCRIFTION %] & 5 prwer] kg v
< a . |l 7z 4 = LEGEUN VALAY @
Al a a rorsaTion {SECTION el - . b3
e « |= w « > - - A
'YEILE
- a0 09 -
av ko 81,01
1 AL e —
- .0.9,‘: Brown angular medlum -
| GRAVEL ¢ o ¢| 8nd coarse mainly -
- ¢ 09 ° quartz, In thin reddish i =
| ¢ 0",’, brown sandy clayey silt s3,02f ]l
.°, o ¢| matrix E
o oa‘c‘oo E
— A N
- oneIss PN Moderately weathared 3
] D/M greenieh grey mafic ]
hornblende-biotite with 7
- little felsic minerals -3
] L3
= v _
Pick/shovel hand tools excavatlion NIPPON I\OEI CO' LTD.
CUNSULTING ENUINEERS, TOKYO.
¥
MUTONGA /GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.GC 2 SHEET NO. ' OF 1
—JBa5-R
V' . g
o 2 s ROCK TYFE [ooi iy o '§ 2 Lt BATER CRESSERE 1637 |z
5 = 'y = o LG =
sl = & o SECTION pESCHIFTION § Z| 2 5 e LULEGN VALUE <
o 2 FORMATION ) G| g a
hd .
| BLD
SILTY CLAY Reddish trown,sandy : =
| o0 _
- Brown anguler fine nedium sl |- ]
= end coarse; quartz, ) E : =
GRA :
- VEL feldspar fragments in ¥
1 sandy silt, trace clay 87,024
o THghI 1 i ;
ii tecoming moderate AR ; H i il § B R H rlt
n EHEISS ue%th’gred g’reeﬁ'ish grey ¥ i p F J K
_‘ 100 coarse grained, mafic 3
1 .
U E 3
7 3
3 = E
o - I .
3| F - I
s - A
3 . .
4 3
P i) N ’. - 3
Pick/shovel hand tools excavation NIPPON KOEI! CO.. L7D.

CUNSULTING ENGINELRS, TOKYO.

C3-10



FORM=T"

LOG

LOC FORM=C’

MUTONGA ,/ GRAND

FALLS HYDROPOWER PROJECT
v [ ' .
DRILI. LOG HOLE NO.6c 2. SUKET.NO. L _OF_ 1
. . e L S s
" IE é £OCX TYPE COLLMN o "’&' o LURE WATER UHENSURE EESY ’x_
- £ OR DESCRIPTION 1 - AN LU UULT S ST TRV . a5
51 4 & SECTION g3 g4 LUGLON VALUE 8
a a FORMATION ¢l 2
. = STV CEAY Reddish bwown g, 01
very sandy
1025 - — . A
] Brown sngular fine to :
(FAV, coarse, in vary sandy 8,02
2 clayey silt matrix i
[~ 0.65 N -
= - Moderately weathered
- gﬁ? follated dark greenish
_ i grey with dght colourad
felsic laminatien medium
1 grained.
E—
" Pick/shovel hand tools excavation NIPPON KOElI CO., LTD.
COSSULTING EMGINEEHS, TOXYO.
MUTONGA / GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.GC 2 SHEET NO. ¥ OF 1
2 9% -10
3
3 : N LUKE | " e
- v E ROCK TYFE COLLMN « T:—;J g: 2 o WATER FHESHUKE T3 'x_
' K 3 or PESCRIPTION 571 2 5 ReeovENY kg Db LUGEON VALLE g
o o FORMATION “l 2
= -
lel,m
SILTY CLAY Reddish brown, sandy 1
with roots
0.% e B2, 07|
0.45 GRAVEL o ote?]  Erown argilar minly qartz
AT GRETSS

0 Y O A O N Y I

Slightly weathered grey
malic horrblende biotite
with felste bands upto
3mm.

Foliation trend 020/80° N

Pick/shovel hand tools excavation

C3 -1l

CUNSULTING ENGINEERS, TOKYO.

NIPPON KOEI CO. LTD.




MUTONGA / GRAND

DRILL LOG

SN

FALLS

HYDROPOWER PROIJECT
HOLE N0O.GC 3
. _Ipgsy)

SHEET.NO. ¥ OF 1 __

J

=
® - w [k e e h E b
ol = g | wocx TYRE Joqriyy cu|l & 2 ‘- “’-‘ WATER TRESSURE T9ST |2
el & s o PESCRIPTION w2l & Z [uwinl ko LN VALLS z
al 4 S Foraarioy [SECTON ¢l 2 - At L ¥
a M/ ] % L ) - " ~ P w »
s o 0E : i :
. - o ¢ & O £
| b 0¥ 900 Brown engular fine, g
GRAVEL R :: :“ medfum &nd coarse a1, 01 e
? o0 ,: matnly quartz fragmenis
- > ¢ ¢op| 18 sandy clay matrix.
. AR
.60 N RN E
5
1 [V Completely weathered
2 GHETSS Py grey medlum grained 82,0
}F\Q/f§ quartz-feldspar— :
Jz*&,f} hornblende biotite
E11.5% }/\%/) .
:
U 3
! 3
x -
3 3
o - ]
e - —_—
3 . -
o 3 3
] &
;:- IR R S
Pick/shovel hand tools excavation NIPPON KOE! CQ., LTD.
CUNSULTING ENGINEERS. TOXYO.
MUTONGA /GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.G¢ 3 SHEET NO. 1 OF 1
— 1 -
. = - 9
o = '§_ ROCK TYPE | iun . ‘.’; o okt WATER PEESSUKE TEST |=
>4 I ¥ OR DESCHIPTION g x| 2 o [t kogon LUGKON VALUE =
al a o | rokmamion |SEEDOS £Zl 8~ e e &
w - 3 Ta g w " - » -
: 2 CLAYLY ;——'E-_ o Reddish brown sandy
1 ©.25 T"o'x*?
1 (3]
- ga b 81
—1 g0 0°° Brown angular medium
— GRAVEL 0°°°° o and coarse mainly quartz E
e I fragments in sandy silt b
oo %
= 1 0.7, 0,0y %l
| ¢ 82,02
[~ g N Conpeltely weathered grey
F— GHEISS with green tinge mafic
E pqu,»& bictite-hornblende-
E | ?r\&;ag feldspar, little gquarie.
1.0 s

Pick/shovel hand tocls excavation

C3-12

NIPPON KOE!f CO. LTD.

CONSULTING ENGINEERS, TOKYO.



LOC FORM-C'

MUTONGA /GR:‘\ND FALLS HYDROPOWER PROJECT

HOLE NO,. GC 3 . SHEET NO. y _OF 1y
DRILL 10G IOLE NO,06 3\ SUEET. K
=
Fd . = LOKE CER PRESSURE TS
K Y . . WALER PRESHURE TESY x
. E E ROCK TYPE Yoot iy N . « W 5 .-:a S S &
i o8 g o SECTION OFSCHIFTION & 28— ¢ LEREON VALUE i
al o g 1 rormarion ‘ ¢l & ., el .
0.0 CLAYEY SILT|as: —3] _Reddish brown sandy graelly i
:
NN .
= LIL R :
L} A -
—1 :: ,.’o Brown angular fine, a1, 01 M
. GRAVEL b4 .aoo madivm end coarse,mainly . =
] °¢'o o | quartz fragments.
'3 .
- so 8 s
L -
L 19® b otad -
4 g : 9 -
N D/'\Q/{ -3
F M Completely weathered ] L]
N finely laminated light a2 oa| il .
™ GNETSS grey with greea tinge R K HE E
— m redium grained quartz-
= % feldspar biotite. 73
| I\ .
|
"Pick/shovel hand tools excavation NIPPON KOElI CO, LTD.
CONSULTING ENGINEERS, TOXYO.
MUTONGA / GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE ND.G SHEET NO. 1 OF 1
I A
=3
P . w tokt WATER ©RES FESY
N . E ROCK TYFE o) mx . S al TER FRESSUHE FESY ;
=4 BN = OR DESCRIFTION 2| g g [reednl kg LUGEON VALUE b
S d g . SECTION =zl 27 a
2 FORMATION & “, fem " %
. SILTY CLAY Reddish brown sandy 8,01
E {00 =
ul Brown angular fine,
b medivm &nd coarse Bz 02
_ GRAVEL malnly quartz with ‘ -3
ecbbles at bottom. —
F—{0.65 B
E | ™

NIPFON KOEI CO. LTD.

CONSULTING ENUINEERS, TOKYO.

‘Pick/shovel hand tools excavation

Cc3-13



LOL FORM=C’

LOGC FORM=C'

DRILL

MUTONGA ' GRAND FALLS

LOG

HOLE RO.6C 3  SHEET NO. 1 _OF 1
LT .

HYDROPOWER PROJECT

%3
z - <] ok TV bkt ]
- x E ROCK TYPE COLUMN « g 3 2 o VWATER FRESSURE TESY ’:5
E u a or SECTION BESCHIPTION § P ?; g [reiy kw b LULEON VALLE g
a a2 FORMATION : i - o |
3 W | »
3 o1, 01
=m CLAYEY Brown sandy ¢
0.4 i S |3
e GRAVEL Q!;,g%! _gllegy!ar medium, in thin 3
¥oderately weathered
== . concretionary white fine 22 01 E
F LIMESTONE and medivm grained with ’ -3
reddish sility ¢lgy pockels. E
Y U 3
i F
= ] E
3 eroroa . 3
Pick/shovel hand tools excavation NII PON KOE“ Co- LTD.
CONSULTING ENGENEERS, TOKYO.
MUTONGA/ GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO.GC 4 SHEET NO, 1 OF 1
JBE 595 - 16
= o e COME WATER FIESSUKE TEST
- x E ROCK TYFE COLUMS < a, E o - ATLR FRESSURE TEST ;
el = ox , DESCHIPTION 3 Z| 2 4peannm xen LUCKUN VALUE b
al B i . SECTION N I a
o FORMATION E . - " . . "
il
— SILTY CLAY| Reddish brown sandy 81,01
E | o0
E | Brown arpular fine,madium
[~ . and coarse mainly gquarte,
— CRAVEL cceasional feldspar and
F_ grey gneiss fragmneats in 2 2:
regdish brown sandy silt. sz,0 :
-
1.10
» Foderate fw?et:%mriedumny
N 5 A olia jun
s CRESS gorard e e

" pick/shovel hand tools excavation

C3-14

NIPPON KOEi CO., LTD.

CONSULTING ENGINEERS, TOKYO.

.
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MUTONGA / GRAND FALLS HYDROPOWER PROJECT

DRILL 1 HOLE NO.GC 4 SHEET NO. 1 OF )
. 1LOG I £ LY O S
. E‘ é ROCK TYPE feor uy - § o Lkt WATLE FUESSERE TEST T
o} x " " ] = (HECOYEXRY =
b3 w & ¢ SECTION LESCHIPTYON ; . g “ Loy ke LUGEDN VALUE b
o a2 FORMATION ) el 2 i
b w : » [
CLAYES : . : o ;
- Joas|  |CHAET ST | Readish brown sandy o1, 01
| Makerately walered light gocy
. with groon tinge2 fire and redion
TUFF galred cutorogs on noctham
m 0.0 side of pit. 82,07
= A couple of metres away
_ from pit, mafic gneiss
exposed. |3
-
.? 3 ,
x F— =
o 3
o o E
.y
E 2 ]
- 3
. ) I WA T
Pick/shovel hand tools excavation NIPPON KOEI CO. LTD.
CUNSULTING ENGINERRS, TOXYO.
MUTONGA / GRAND FALLS HYDROPOWER PROJECT
DRILL LOG HOLE NO,GC 4 SHEET NG. 1 OF 1
P38 - 18
=
P2 - T LURE P L R ke -
. ¥ :9- ROCK TYVLE COLLMY ) o S 2 - WATEK FHENSURE TEDY ::_
o Es Z oK LESCREFTION 7| ¢ & keb LUREON VALUE b
9t e | rormation [SECT'N £E| 3 &
o [
| 84,00 { ¥
- CLAYEY Reddish brown sandy : 3
__1 0.9 i
— Brown angular medium t
— and coarse; occasional s 3
- GRAVEL cobbles; mainly gquartz HHE : B
E |10
. Highly weathered dark 3
F | grey nedlum grained -
E GREISS mafic, hornblende-biotite -
2 Nearly outcrop foliation | 3
F—1 190 trend GIYY70° W
S E .
i 3
L3
. 3 a F_ -3
it g 2 —3
g - -3
= =
- g : E I e R B D BRI
NIPPON KOE! €O, LTD,

Pick/shovel hand tools excavation ;
CONSULTING ENGINEERS, TOKYU,

C3-15
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