'APPENDIX A DRILLING LOGS AND
: BOREHOLE PERMEABILITY TEST DATA







DRILL LOG HOLE NO.KB-1 . SUEET NO. 1 OF 1

PROJECT STURY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| veeTa I0.00M ELEVATRON | 9993 58 M
" SITE . Kipipir Quarry Site COORDINATE |948 508,72 : 211 229.96 | weusatios 0P DRILL RIG
:\ E'{*}%}{:E%?»m' ) . DATE FROM 16/DEC TO 29/DEC| PRILLED | MOWLEM LOGGED | JICA
= A e
wl E 2 ROCK TYPE | oy un _ e i | coRe E
L] B = oRr DESCRIPTION wi & B [recoviry &
o . oL b
a o | rormation |SECTION B2l L a
— _ . . 3 o 3]
SE- |00 (222208 | ToP S0IL ot drown CIey Sold
N . |060-2.10m
o Non-weathered grey hard . 3
= — poroos welded tuff, 1 2]
OE ' il E
WEs : il =
OFH ~ o~ Brown along discontinuities 33
et spaced less than 30 ¢m. 3
2 ~ 2]
| E 2.10-790 m 3
Y ~ ~+t Highly weathered brown sofi i 5]
LE welded 1uff like clayey soil. ih BE
& . 5
CF- ~o~ 5
_E WELDED ~ 3
iﬁ .90 12215.68 TUEE - B—:
3 - Light biown Lo browit medcrately ]
E NON- WELDED \\ ‘weathered slightty frisble non-wetded i 3
E {590 |22ua68 | quRR P Wil a]
3 8.90~10.10 m E
o Fio P Moderately weathered brown ]
‘3 = : massive tuff. LQV
mE" 3
TEM - Slightly friable to friable joints ' 113
- spaced less than 10 m. i E
E12 v ) : i .
3 10.10~12.90 m i E
s Fresh grey massive sandy tuff 13—_
: s with scattered big scoria or E
_-.7 . . puntce, R 1 l‘;
Slightly friable with joints | . | Lowest E
w spaced more than 50 cm. & 153
: e 1500) .
v e | 12.90~18,50 m ( ) 16
QE- ' Moderately weathered light E
78 NN brown massive tff, 17
- v . | Slightly friable to friable with’ 3
= joints spaced less than 10 em. 183
o » =
3 s |18:50-21.10m b 3
= Fresh grey massive sandy | Fak
OF- tuff. i ]
Bkl ® . 24
‘i‘ Slightly friable to friable with |
NE, # o joints spaced more than 50 il
E= cm. 221 [t
£ v » |21,10~23.50 m Hix
¥ Moderately weathered light B
QF w brown massive 1uft, |
OF ) s
N Slightly friable to friable with ]
- * 1 joints spaced 30 1o 10cm. -
ml L E A : -—f
1l |9 23.50~30.00 m JZL
sl {aE #  #1 Fresh(?) light grey soft E
1 %k MASSIVE . (Unconsolidated) fine taff. E
§ oF. TUFF w 1~
B L Asf(ﬁ Core recovery is very low. o N
oif DI BN F ”
YEl000|2101.54 JTEOMENTS | END OF BOREHOLE

#R.Q.1 is Hock Quality Desigoation, RGD~{Toul dengih of cylindrie cores loager than 10 em}/(Toual care bengik) » 10033
#LUGEON VALUE is //min/m under injection waler pressure of 10hg/ea

ADEPTH and ELEVATION are in meter

@ DIAMETER is in millimerer
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_DRIILL LOG HOLE NO.KB-2  SHEET '&o. 1 _OF1

FROJECT. |STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM] bEPTH 2000M  |EEwnoN| 290787 M §
SITE Kipipiri Quarry Site COORDINATE | 948 632.75 : 211 059.35 | wcummoy | op DRILL MG i
AVERAGE CORE ‘ . DATE [FROM2JANTO S/JAN  |DRILLED | MOWLEM | LOGGED [ JICA
= it = = B N = N
ol = & | rock yrE [ n TEIE ) oo : =
2 £ oR _ DESCRIPTION Y15 2 [wecovery] ®0D. <
Ix = . ’ o = — . tal
= a i | rommarion JSECTION _ _ g2 § N % lem|l 5o 3
0.00~0.25 m _ it K
~ e Modenately weathered slightly i E
friable brown welded tuff with i B
Joints spaced less than 10 cm; ; E
0.25~4.00 m : 3
~ 1 Fresh grey very hard welded EE
tuff wif with browna colored Ik
-~ Joints spaced 30 to 10 cm, 4
- o e |400~1413 m _ E
ZE9] Fresh dark grey very hord . 5 =
=1 welded 1uff with brown gl i
~Ee o~ colored joints spaced more : e e
o = Recoeded -3
3 o than 50 cm, Lowest =
E7 9.60~12.50 m = =
= —~ Scoriz & lithic fragment are - -3
E8 less. o (720 EE
;—‘ Lt d Ll ‘-‘;:-
= 2
e =
] 8
s ~ f
oE WELDED E
F1a114.03 219394 | TUFF < : ‘ . - #]
- R Fresh grey non-welded tuff kuyer =
15015 33.02102.54 NO'*;:(}‘;':{@I-“DD:\\ Slightly friable 10 frizble. j 12
?Ts # o |  Moderately weathered slighly Hil 1c]
F friable to friable massive wif ER
7 « with joints spaced 50 10 30 17
3 cm, ’ E
‘-2( - 1533~1632 m HH !3—7:
“dhig S Porous 7 a3
S ”T*‘USFSE':"E 17.00~17.32 m =
: & w Sandy wiff | 157}
LAKR ] i
20000218787 | SEDIMENTS {,,  » ' © 2]
END OF BOREHOLE _
o
Ele]
1=
I Alz
i |
] 4=
i EIL
4
il |
i E
(L1 3
il .
A
i ED

%HQ.D is Rock Quality Designation, ILQ.D=1{Total lengeh of cylindric cares fonger than 18 e )/{ Tatal core leagh) = 100%
*LUGLON VALUE is Jwintin under injectian warer pressure of J0kgfem?

#DEFTH and ELEVATION are in meter

*DIAMETER is in millimeter



DRILIL LOG o HOLE NO. KB-3 SHEET NO. | OF]1

PROJECT STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| DEPTH 20,00 M ELEVATION 210100 M
“SITE - |Kipipiri Quarry Site . COORPINATE | 949 095.41 : 210 881.86 | wousarws | op . DRILL hG
R - DATE | FROMGHANTO 7/JAN | DRILLED | MOWLEM | LOGGED | JICA
= . vpg S .
A = § [ Rock TYPE | g vy pre | o R0, £
= & = OR DESCRIPTIUN 4 2 3z [RECOVERY 5
o2 2 | rormaTion |SECTION =I=1 - S I =
. s B %% lem 50_ (%)
; . 0.00-6.40 m . i) [t _:E
Fy e 1 Drilled without water sandlike . E
g core. E
-2 0.40~6.44 m 2
. » o | Fresh datk grey very hard Reconded 5
~E3l welded tuff with partially Lowest EE
<E | brown colored joints spaced 3
S :1 - more than 50 cm, (350) 5;
~ .
Fel WELDED s ~ o
1644 218456 TUFF
— | sl o] Fresh dark grey very hard high b
3 HIGH ol el | Welded tuff with joints spaced - -
E- WELDED ] more than 50 cm, with clay E
91824 |218276 | TUFF [~1%1"™ seam. “ =
3 = 3
™ ~ | Fresh dark’ grey very hard B E
2] ~ welded 1aff with joints spaced =
k- < more than 50 cm. b -3
E B 8.00~8.60 il h@_,
= WELDED [~ ~s ~ Slightly porous E
Ey10.00f 218000  TUFF . e
- NON- WELDEDRN, \ Fresh dark grey sligiuly friable i E
o[ 12.00] 2179.00 TURF R non-welded tuff. i 123
12.00~13.17 m IR 3
ZEa » o | Slighily weathered light brown i B
J3 lapili 1aff with high inclined E
N joints spaced 50 to 30 cm, A
o . ¥
2 13.17~16.50 m E
n G Skighily weathered light brown 153
E silt to sand grade wifaccous E
Flo w sediments. _ 15_
- # «| Bedding at flat 1o 10° friable
FL7 with light brown colored joints 12
= “ spaced more than 50 cm. i
3 MASSIVE L, 116.50~20.00 m
» TUFF # 71 Slightly weathered light brown pe
E & . slightly friable lapili (uff with 2
= LAKE w light brown colared joints 5
E0f20.00] 2171.00{ SEDIMENTS spaced 50 to 30 ¢cm. 0
E END OF BOREHOLE 3

¥RAQ.D is Rock Quality Designation, RQ.D={Toral lengik of cylindric cores Jonger than 10 em)/{ Total tore lengihd x 10095
#LUGEON VALUE is [min/m under injection mates pressure of HEglom!

#DEPTH and ELEVATION are in meder

8 DIAMETER is in mitlimeter

A-3
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% RQD is Kock Quakiey Deaignurion, RQD={Tolal dengih of cplindric cores longer than

10 em)/{Total care lenpib) x 100%

*LUGEON VALUE is Mmin/iv under injection waler pressure of (0kgfem?

WOEITI and ELEVATION sre in meter
*DIAMETER is in millimerer

A-4

DRILL LOG HOLE NO. KB-4 SHEET NO. 1. OF |
PROJECT . {STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| PEPTH | 3000 M |ELEVATION | 2179.50 M
SITE Kipipir Quarry Site COORPINATE | G40 (01,68:210 801.83 | wcumsmox | op | DRILL RIG
A coveRy B DATE | FROM 8JAN'TO 13JAN [DRILLED | MOWLEM | LOGGED | JTCA
- . [-H N
g E & [ ROCK TYPE | ey < ?3 £, 1 coRe RQD =
i 5 = oR : DESCRIPTION wl g % RECOVERY| )
A U SECTION : | 3 P
o d FORMATION |>5C! _ L: g 0 b 1a
§ E : ) Brown soil with little grass Tl
k{100 | 217859 ) TOP SOIL roots. T
[ e Moderate) thered brownish grey hard
- WELDED - 17 ™ | SiGiatd it with Joints spoced vt than
joE21215 [217744|  TUFF ~ | 10em.
F HIGI il vla] Fresh 1o slightly weathered very hard
3 WELDED - : bigh welded 1l with inclined closely EE
: ?;“ 335 | 217624 TUFF . | ™™ 1™] spaced joints. : 3
4 _?__‘! ~ ~ |Fresh dark grey very hard 4__5—
of welded toff with brown collered &
TEs ~ | joints spaced more than 50 cm =
= WELDED |~ 7~ 4
| Ff630 |217399] TUFF o~ - 'f——
E \ Fresh to slighily weathered dark 1
] ' grey hard non-welded wff with 13
= NON- \ Joints spaced 30 to 10 cm, =
s WELDED ' o 3
E feso |2i7109|  TUFF \ Receaied
Eo . ) =
= «  «1850~2035 m - Lowest 23
E- ‘Moderately weathered light -3
10 N brown slightly friable to friable -2 L
lapili wiff with joints spaced 005" A
Iess than 30 cm. (10:03) UE
# o~ j
123
7 7 j
: L 120352490 m =
E- * Fresh light grey slightly friable 3
= 10 friablc lapili tuff with joints =
= # 21  spaced more than 50 cm, 3
6] e 3
| _F - E
= v m it ]
f1g)
- ~ 12490~3000m
Fig Moderately weathered greenish
E # | light grey slightly friable to E
e friable lapili tuff with joints 20
zf spaced morc than 50 cm. —
ZE - :
N =
oF (@]
o 3 s A o
i o]
E‘ » _ =
g; ﬁ 5
- - ’ s :
2 v i i )
- - it 2B 0
25| i i e I3
_‘5.. o 37 I i i_
Eoo Hieilit]
3 . T
<F o ” :
el o -
~ feg ch
b MASSIVE N 3 —~
= TUFF :
g & H -
E | LAKE v }x
13000 | 2ig9.59{ SEDIMEINTS END OF ROREHOLE ¥




DRILL LOG o HOLE NO. MB-1 _ SHEET INO.] OF3

PROJECT  ISTUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| nepth | 75.00M | tLevatios | 215142 M
_ SITE MALEWA DAMSITE | COORDINATE | 951 RS1,76 : 211 422.99 | weusxnwow | oqp DRILL RiG
e . baTE | FROM L4/ATR TO 28/APR [ biiiien| MOWLEM | toncrn | JICA
¥ - - 2 o o
wf E é ROCK TYPE | oop yain “ElE L oo ROD. TATER TRESSURE TPST | =
I = OR : . DESCRIPTION Yl & & |recovery =
A “ . SECTION £ =l5 = :
= 2 | FormaTioN _ _ g a2 T a
E 55l 55 Black humic soil including grass ghitht  Fidesimne E
- [0 201219122 rp sou, \{nms 5
- f~o : =
E ) ~ 1020-180m f 3
xE Moderately weathered brown E
prt Y ~ e slightly friable welded toff 3
~E] with’ brown colored joints Lu=3.1 L=
hd ~r - spaced more than 50 cm. 3
L3 N K =3.33 X 10-5{4 ]
3 o o l180-285m
E 5 Slightly weathered grey very Pc=42
g hard welded tuff with brown i
- -~ colored joints spaced more
=1 than 50 cm.
2.85~14.30 m
. Fresh dark grey very hard _
~ welded tuff with brown!. Lu=14
colored joints spaced more i
~on~ than 30 cm. K =159 x10°5
E ~ ) Pc =62
E 10 '
| b
= ~o Lu=09 E
1) £ 135
of ~ K =100x 105 3
aE E
<af 14
oF- ~ ™ 114.30~16.30 m Pe=235 3
~E|s) Slightly weathered yellowish 1&:
4 -~ brown hard welded wiff with E
o WELDED brown colored joints spaced o
=11630{ 2135.12 | TUFF 3010 Hcm. :
E- Fresh dark grey friable non- -' -
3 NON- = E
| E1230] 219112 TU‘EELDE\\\ welded wif Lu=00 o
" ] : B K =00 18]
: Fresh, pardalty  slighly :
- — = | weathered . yellowish brown Pc=0.6 =
= — — — slightly Triable lake sediments LE
wf- ~— — | with brown colored joints spaced -
%jﬁ L | more than 50 cm. 20 ]
'E:_A | 7| Alternating beds of wffaceous f o] -
3 silistone, sandstone, i il
E- — == | conglomerate and lapili wff with : A=
= -~ — - lamina of 7° to 10° dip. : 22 |
- - ' : b=
= — = : 2410
2 SR (K = 6.89 x 10-5)a i
. — EN
E 25| ] 254 [
o _ﬁ LAKE - ——— Lu=235 é
@ %E [26.70] 2124.72] SEDIMENTS - . : e
= > Y Fresh grey partially yellowish K =297x10 3T
o “ | slightly ‘friable massive (uffs Pe=26 =
{lapili wff) with discolored joints : 23
§ « [ spaced more than 50 cm, Eln
. EEl g
: MASSIVE |, ;,\
m TUFFS =
3] S 1

®RQ.0 is Rock Quality Designation, RQ.D={Tolal lengih of cylindeic cores lenger dhan 16 ¢wm)/(Tota) core lengih) x 100%
#LUGEON VALUE is I’minfm under injection warer pressupe of |Okglem'

¥ DEI'TH snd ELEVATION are in meler ’

®DIAMETER is in millimeter

A-5



DRILL LOG HOLE NO. MB=1 SHEET NO. 2 OF 3

(e

ol = é ROCK TYPE | o unn g 4 * CORE _ WATER PRESSURE TEST |z
oy = OR DESCRIPTION & B [RECOVERY|" R q. D -
= ] SECTION 5 = : .
= 2 | ForMaTION ; : 2 % | o .
3 v ifs E
- .| MASSIVE : —
Bl 31.18)2120. 27 TUFES » EE
= ] Slightly weathered brown ' to 3
E32] yellowish brown hard non EE
er \ welded wif (lapili wif) with. i Lu=24 E
<af33 brown colored joints spaced i : E
~E] re than 30 cm, : S
o \morc han 30 cm . K =2.68x 104 |
3 \ Pc=2.6 E
» \ ' =
] _ ' E
5 \ Lo=14 E
o f39 . : : . ESE
{2 NON- | Recoried : K =153x105] §
el WELDED Lowest o
~E |a04s|211097| TUFE - : Pc=28 E
41 P .40.4§~43.00 m : (40.50) JE
| Ea. ~ |46.63-49.06 m E
1 Slightly weathered ocher hard -
E— e~} welded 1aff with joints spaced =
F43 50 to 30 cm, pattially 30 10 10 Ia=12 g EE
F cin, : E
-k Ead . -3
= 43.00~46.63 m K =139 x 105 ]
4LE Fresh dark grey very hard 4
z Fa9 ~ ™1 welded wir with joints spaced - las3
NE 5010 30 em, E
£5 ~ HE
~ o~ E
2 _@ga ~ : Lu=10 a5
E WELDED : _ , E
Faol go 061 2102.36]  TUFF N i . K =107 x 105 |43
£ Slightly weathered ocher 1o E
24 brown slightty friable non- Pc=10 oo
ak” welded wff (lapili tuff) with E
vl joints spaced more than 30 cm. e
3E NON- 3
: WELDED £
52,65} 2098.711  TUFF N Lu=038 =
Moderately weathered ocher : HEE
slightly friable wmassive tuffs K=89x106 | 3
“ 2| (lapili toff to tuff breccia) with E 5]
n3 joints spaced more than 50 cm. 3 Pc=356 1'2
ifg_ = 1 —E
E:Eﬁ 4 ~” L:::.
= ® Lu = 0.01 £
£ e P K =2.00x 107 pa]
~SE- ' 3
&8 i_i.g N Pc=58 Ilg
zﬁ & . £
il |k E
S - 3
“; o« F63 MASSIVE - .
gl |9E |esas| w87.97]. TUFTS
- 0 FGH — — —]
o E
E LAKE ———
s SEDIMENTS

l—8WN "GN 370H

)



FORM~—LC"

LOG

DRILL LOG

HOLE NO. MB~1 SHEET NO. 3 OF 3

DATFE
DEPTH

ELEVATION

ROCK TYPE COLUMN

OR
FORMATION

SECTION

DESCRIPTION

CORE WATER PRESSURE TEST . |=
RECOVERYl R. Q. D =
[

CROUNDWATER
LEVEL

% . fom w

!

27/ APR

28/ APR

2101.42.

LAKE

SEDIMENTS |

63.65-68.75m

Slightly  to  moderately
weathered slightly friable 10
friable lake sediments
(effaceous sandstone) with

lamina ef 5° dip.

68.75~75.00 m
"} Fresh grey to greenish grey
hard to slightly friable lake
sediments {aliernating beds of
taffaceous sandstone and tuff) : Lu=05

with Jamina of 5° dip,

Lu=00
K =00

e H BT

Pc=10

[~
L

LB By N B

K =5.50x 106

Pc =78

END OF BOREHOLE
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[==3
s
=
z
['%
(&)
3
hut

SROD is Roek Quality Desigantion, RA) = (Total leagih of cylindric coren

& LUGEDN YALUE is Vemin/m undes injectivn waler pressure of 10kg/em®

®DEPTH and ELEVATION wre in meter
#ULAMETER it i illimeter

A-8

doager thaa 10 em)/(Toral core Length) x 160%

DRILL LOG 'HOLE NO. MB-2 - SHEET NO, | OF 2
IHOIECT - ISTUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| DEPTR | 6500 M | Levanios |2087.83 M
| s MALEWA DAMSITE CODRDIRATE 1951 971,18 1 211 426.13 | weusatox || gep VRILL WG
T ad DATE  JFROM 11/MAY TO 24/MAY|URILLED |  MOWLEM | LOGGED | JICA
- . == .
wf & é ROCKE TYPE § oot unin - N o § 2 1O b oRaqD, YATER PRESSURE TEST | =
= = . - OR : BESCRIPTIUN e & HECOVERY] &
Spoa A | FormaTion [SECTION 55 g N . 3
E 4 H E
. a N { =
aEY] 0.00~0.50 m 1
2k Brown soil. 3
bt P a N EE
E ] 0.50-4.45 m E
£ a Boulder of 65 cm in max. 23
|- . diameter and gravels, =
1 E Rooardéd A3
»E4] LE
£ l4aas oosaaw | coLtovium s & Lowest (K=623x103)| 3
JEs 4.45~8.20 m : 51
oE [~ 1 Fresh preenish grey slighily e 3
= - friable to friable lake sedimenrs (5.15) A4
ad — — —{ (alternating beds of medium 1o ) 83
F_ «~— | corse sandstone and 3
[~ Ez [ __ ] conglomerates with lamina of Tu=43 3
3 - 5° dip) with joints spaced mone 3
Y T than S0 cm. - K =450 x 105 [23
— — [820~22.75 m - =
— — —  Fresh greenish grey hard 1o Pe=44 EE
e slightly friable fake sediments it =
E (finc alternating beds of i 1o
F | 71 tuffaceous sandstone, wif and ,;}‘ : E
E T | lapili tuff with lamina of 5° 1o B g
B [— ] 8 dip) with joints spaced more 23 Lo=3.1 E
E- ——{ than 50cm, i s -
e . i K =3.52x 105 |2
SE. — | 19.70~21.90m i
IE3 ] Weakly sheared zane with Pc=64 133
fﬁ |~ 71 some slikenside. 4
! i‘L s PE
2 S
:;IG __;_‘_ Lu=03 ;
e . K =9.10x 106 |i].
; [~ Pc=64 @
>-Fis) L o
aE E
pd o —— =
~ED R )
0 E
21 ] aag
- o i - -
15 LAKE . A £ Lu=102 ;
122751 206508 | SEDIMENTS | -~ — B 43
22 22.75~26.50 m o K =116x10% oy
= Fresh yellowish grey slighily B 3
—Fe4 KA friable massive tuffs (lapili Pc=8.4 ]
E tuff) including krge scoria and E
N - pumice with joints spaced E
N more than Stkem, 3
g 3 voo# i @
déf Lu=04 4
2 w i . 7]
3 : K =420%'106 | 3
kog v 23
= i _%
:23 : » i 2{
- MASSIVE E
30 TUITS 30

=8W CN T10H

)

-y




LOG FORM—C

DRILIL 1.0OG HOLE NO, MB~2 SHEET NO. 2 OF 2
Wl & | nock TYPE |0 unn @ o, | CORE WATER PRESSURE TEST [=
| 5 ok DESCRIPTION S & juecovkay H
o a | Formamion [SECTION g~ 8
. =3
k- v u)2690-4135m E
Lesy Fresh dark grey pantially Lu=06 ME
<E (34.00~36.30 m) whitish A
Mo w slightly friable massive tuffs K =6.90 % 10-6 |32
E | (lapili 1aff and 1uff} including
- a small scoria and much, small e
s lithie fragments, with joints 3
| spaced more than 50 cm.
P 251 -
=k
~E
9 ;_'gl 4 L =E
3 .. Lu=1d E
3 K =1.63x 105 |3
£38) » 260
af E
2l @ &3
M E . E
Tk, MASSIVE _ =
=L . TUFFS "o fE
E 4133 2046.48 - Lu=15 % .
£ i __ __ | Fresh’ greenish grey slightly 427
3 : friable Iake sediments (alternating K =1.63x 105 | 5
- — " [beds of lapili tuff, tuff, T
| }— -~ -1 tuffaceous sandstone and ltle 3
= — —  conglomeraies with lamina of 5° -3
) L | to 12° dip) with joints spaced k1
>»E _— — | more than 30 cm. 3
2 Fas L s
SE - = =
« iﬁ I Lu=04 £f=
o . K =4.50x 106 |or3
] ] k
BN =
] &
- =
RO Lu=1.1 i
— |s=
T K =120x105 [ 3
L —— e
x - =
g = SO iE § o
= ——— o] |2
- —— El]
z - |z
E _— Lu=1.3 J|©
Es?, ] )
_ o K =1.69x 105 | 3 E
Ess ] 58] | |
3 T ElN
NE ~= E
~E R =
o =
= | o
2 - Lu=19 E
e B lead
ak —— K =216x 105 | 3
NE —— SN
3L - N
= —— : E
E LAKE _ . 3
Eosl65.00l 2022 83 | sEDIMENTS END OF BOREHOILE =
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DRILI, LOG _ 'HOLE NO.MB.3_ SHEET NO. | OF 3

PROJECT | STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| BEPTH | 70.00M _|wevamox] 215333 M %
_SITE MALEWA DAM SITE COORDINATE 1052 119,34 : 211 382.80 | weusamios | ©0° BRILL RIG
A ECovERy DATE |FROM GMAY TO I7/MAY | BRILLED | MOWLEM | LOGGED | JioA
. o s
® ;:E é ROCK TYPE COLUMHN 4 E E o TORE . %0 D YATER IPRESSURE TEST E
= - = OR - DESCRIPTION E 2 a RECOVERY _ &
I ] 3 | rormarion [SECTION E3[2.0 1w lal ol =
= ~ oo x
F ! Fresh dark grey very hard 113
= ™ | welded tff with discolored E
%E 2 e . | joints spaced more than 50 cm, ek
3 | weLpED Lu=50 3
wf 3]3.05 1215028 | TUFF ~ : 5 P
E | — ] 3.05~6.00m ) K =492x10 3
Eq . Stightly weathered yellowish i iy 443
3 R brown to brown hard lake HHIHE Pc=2.7 3
-5 71 sediments (ahiernating beds of HH BRI 5 3
| = wiff, tuffaceous sandstone and [
= -~ ——| conglomerates with lamina 5° E
Fe —— | to 10° dip) with jciets spaced Lu=340 L
E. | morethan 50 cm, partially 30 3
F 7 - 0 10 m. K =344%105 7]
E | R . FiHfih . . E
E [ 7T 6.00~10.70 m : if Pé=22 E
_’g‘;_eﬁ — — | Freshdark prey slightly frable t I—f
by 2 I — -1 o friable Inke sediments, : Y =
BINE] —_— . 3
E  — | Rock facics same as abave, E
-2 LAKE - ] il 1
= |10.70]2142.63 } SEDIMENTS |- —— : it . k
i N 1070-1225m AL I
- Moderately. weathered brown : ; [f Lu=40 13
Ere. _ slightly friable bapili wff with 123
¥ joints spaced more than 50 em, : T = 5] 3
- o 12.25~14.00 m : K=4s9x102 3
X o \ Fresh dark grey. _ _ r ; Pc =63 i
Flal14.001213033 | TUFF Rock facies samg gs above, ﬁ cE
:T_Q ~ ~ | Fresh - dark grey very hard - Ef
£ welded tuff including much i
1hE ~ scoria and lithic fragments with i
gE'S) : joints spaced more than 50 cm. =
3 ?. LAV IR AW .LU =07 3
wki7] ‘ : . L
3 ~ K =770x 106 | j
- 1B] : &
;" o . Pc=13.5 E
§|9 ~ 11?
i ~ s
:_21_ —~ o~ Lu=29 2L g
o ~ K =330 105 bof [y
»E . -
=E ~ Pc=47 =
=k I
~ f_ . ~ g
OHE
ii‘i N ] 3 UI}
Fas) . WELDED ~ i 1; "
E_ |zs.50{2127.83 | TUFF : : E : 3
Foc N Fresh dark grey friable Iapili tulf| ! Lu=08 {ac
- - . with joints spaced more than 50 il E
e NON- S flg ELF K =8.60x 106 o7
2 [5E WELDED \ Hall A
£ |2Eul2o0] 212543 | _TUFR NN el Pc =36 26
5| Iof | o
| —E (— — ] '&E <
29 — - E
- LAKE — N
3 SEDIMENTS : _ 30]

*1LALD e York Quality Desigandion, K4 D= {Total Eength of cylindric cores longer than I8 em}iTotal gare leagih] x 106%5
#1LUGEON VALKE is lmin/m under injection waier presaure of 10kg/end

* BEFTH 2ad ELEVATION are in meter

*AMETER is in millimeier
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DRILIL LOG . HOLE_NO. MB-a SHEET NO. 1_OF 3

PROJECT | STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| DEPTH | 70.00M | ELEVATION 2153331 M @
SITE MALEWA DAM SITE COORDINATE (052 119,34 : 211, 382,80 m.cuhl'mo.‘a ar . DRILL: RIG .
AVERACE CORFE : DATE |FROMGMAY TO 17/MAY [PRILLED | MOWLEM | LOGGED | Jroa
= wepe | P S 5
. ax g ROCK TYPE-] 000 onn SoiElE | CoRE R.Q.D, WATER PRESSURE TEST =
= I~ E oR DESCRIPTION WiE B wcovemy] £
a4 3 ] FormaTion |SECTION EE8° ' =
b L ma)ld % oo 5O (%)

o Fresh dark ‘grey very hard

E 7| welded toff with discolored
%Ee ~ . Joints spaced more than 30 em, : E
E WELDED Lu=35.0 %

305 |2150.28 | TUFF ~ 1.3
e m ] 3.05~6.00 m : K =4.92x10% }'3

e Slightly weathered yellowish o S

- brown to brown hard. lake Pe=27 E

71 sediments (alternating heds of s 3

- tuff, tulfaceons sandstone and E

—— 1 conglomerates with lamina 5° : i

—— | 10 10° dip) with jvints spaced Lu=3.0 163

E - — ] more than 50 cm, partially 30 -

E 7, o 0 10 m. K =344x 105 73
N I~ —600~1070m : Pc=22 .
abf —~— | Fresh dark prey slighily frinble g
N ——— o finble fnke sedimenis. =
3] —_— : ==

F — — 4 Rock fucies same as above. 3

%ﬂ LAKE ““ - ) !Q;

- 110701214263 | SEDIMENTS [— — — T3S 1%

- 70-12.25'm idE

F \ " Moderately weathered brown' Lu=4.0 .

Fr2 N slightly friable lapili:tuff with ) 123

£ ‘ joints spaced more than 50 cim. =4, S5

= o \ 12.25-14.00 m K=t39x10% |

: WELDED \ Fresh dark grey, _ Pc=63 —_

Fial14.001 213933 | TUFF \ Rock facies sung g above, &

N 1~ ~| Fresh datk grey very hard M

E welded' tuff including much 3
S ~ scoria and Jithic fragments with o
8 Joints spaced mote than 50 cm. 3
e ~ : Lu=07 3
wf] ' 17

3 —~ K =770x106 | 3

3 ' I:E

= o Pc=35 E

%lg o~ %

- ~o 20

~ 3

For lu=29 2t |1

E= T . Elie]

- _ 5 e

~ K =330x 10 22] [ty
~ o~ Pe =47 (=
. ~ j 'g

24 ~ & o

:—25 - WELDED ~ . _: 00

E_|25.50[21272.83:] TUFF . . 1E

e ' \\ Fresh dark grey friable lapili wif Lu=08 2

E with joints spaced more than 50 E
. 21 NON. \ em- K =860x 106 |z

E WELDED : E
g F|27.601 212543 | TUEF \ Pc=36 26]
~ S 3~
QF. e — ] A

2 _Z S

- LAKE — ] R

30 SEDIMENTS 2 ...

& RALD i1 Rack Quatity Designution, K410+ {Tota) tength of cylindric cares longer than 10 cra}/(Totsl cove Tength) x 1605
#LUCEON VALUE i3 limin/m under injectiun woter pressure of i0kglem’

#NEETI and ELEVATION are in meier

#DJAMETER is in millimeter

A-10



_ DRILI__, LOG HOLE NO.MB-3 SHEET NO. 2 OF 3

u = g ROCK TYPE 1 ool Unn g} coee WATER PRESSUKE TEST |=x
£ m | o

& B g oR . DESCRIPTION 2 [ |RECOVERY: R Q. D a
e & | vormarion |SECTION g - N a
3.{- | | — -] Slightly weathered light grey g -
=] — — | hard 1o slightly friable lake L B . I3t
3E : _ | _f sediments (alternating beds of HE S Lu=08 K
3z tuff tuffaceous sandstone and Hifd o

3 T 77 | conplomerates with lamina of O i = 6 | 3
- - — 1 10 5 dip) with slightly discolored 4 K =920x10% ) 3
= —~ = | joints spaced more than 50 cm. i Pe =87 %
£ P [ 3]

3 I HHHEERE E
s B .
g — i 3
N= —— -t =
- 37 36.85] 211648 s‘EgﬁﬁN’rS —— .. ' it LS Lu=05 7_
E - : - ; 373
£ Fresh dark grey friable massive H = 6 | 3

3 # % | tuffs (scoria rich lapili tuff) with Y K =520x 106 1 _3
34 slightly discolored joints spaced Pc=46 8

E. » more than 30 cm. - 3
E39 : 103
] 1 BE

E s ” __:

E o) 4

* N Lu=12 —;

> £l MASSIVE [, o, : 195
Sk hiwloing | TUFRS % = K =129x105 |3
Ny = ' s Moderaicly weathered yellow ==
ol brown 10 brown hard to slighily Pe=35.1 =
ZH friable non-welded wilf (lapiii 431
B tuff) with discolored joints E
» \ spuced more than 10.cm, "
A \ Lu=09 b
LE \ K =101 x 105 |-
< B 473
N3 \ Pos6s |3
i 51 5
= NON- i 3
= WELDED o
|_E- [s0.65] 200268 TUFF ; ‘ I
51 50.65-53.22 m - 21

E ~ Slightly weathered light grey Lu=06 3

» 52 hard welded wif with joins kr2
43 ~ spaced more than 50 cm. K =740x 106 é
< o~ 53.22~61.60 m o=
~E Fresh dark’ grey very hard —
E o ~ welded tuff wiik joints spaced =

. more than 30 cm. 3
=5 ~ o~ =
TE ~ i 3
iﬁi : =

> E ~T Lu=07 -3
< Es7l 7]
3 3 ~s E
3 K =7.50x 106 | .3
&= 55
o WELDED Lu=10 o]
L;’ N ﬁ 61.60] 2091.73 | TUFF i ' _ i . 5 =
£ [=Ese] N TFresh dark geey slightly friablc to i K =1i2x10% |e
NS friable non-weided wif (lapili 3
e @ Ega| : tuff) with joints spaced 50 cm. Pc=74 -
gl |'E . N | .
: NON- . : ]
-WELDED \ ; rﬂ.

E- 164.70] 2088.63'] TUFR E
E55 7 I . IBE 65

£ —8W "ON 3T0H

( £



LOG FORM~C" !

DRILL LOG . . HOLE

NO, MB-3 .SHEET NO. 3 OF 3

DATE
DEPTH
ELEVATION

oR
FORMATION

ROCK TYPE COLUMN

SECTION

"DESCRIPTEON

CORE

CROUNDWATER
LEVEL

RECOVERY|

18/ MAY
B! BT R

i

17/ MAY |

70.00] 2083.33»

e
=

Il

”

MASSIVE
TUFFS

7

=

w
&

W

W

Fresh dark grey slightly fiiable
massive tuffs (kapili wff) with
Joints spaced more than 50 cm,

63.2~64.4m | )
Weakly sheared with flat
slickenside.

I

J '”I'”'t" '['”'I” } BEIGR il B

ML 0 0 A

T

END OF BOREHOLE

WATER PRESSURE TEST

Lu=373

K =439% 104
Pc=22

R

R A T )

vedenbopbin el o

T O O O O PO VL O O T L A T

¢-8W ON TIOH

A-12
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DRILI,

LOG

HOLE NO.MB-4

SHEET NO. 1 OF3

%R.Q.D is Roch Cuality Desigastion, R.Q,D=tT_nuI leapth of eylindric cores longer than 10 em)/{Total core lengih] x 10055
*LUGEON VALUE is Mmin/m uader injeciion water pressure of 10kg/ecd

MDEPTH and ELEVATION sre in oieter
EDIAMETER &5 in willimener

A-13

- VROJECY | STUDY FOR CONSTRUGTION OF DAM jN MELEWA RIVER SYSTEM| PEPTH | 7000 M ELEVNONE 2129.77 M
SITE MALEWA DAM SITE | COORDINATE | 051 924.40:271 441.91 . [scusamos | P BRILL RIG
AVERAGE CORE : : ;
RECOVERTT PATE__|FROM WYDEC TO 2)/DEC | BRILLED | MOWLEM | LOGGED | JICA
- . Py B N
o] B L B | ROCK TYPE [0 dle | come | pop YATER PRESSRE TEST |
¥ & = Ok _ DESCRIPTION Ul & £ [|recoveny £
oA @ | Formation |SECTION E5f8 3
3
0.60.}2129.17 | TOP SO Brown clay soil E
Brown sandy soil including 1 3
much gravels. E
2.35 [2127.42} cOLLUVIUM |8 : _ 2]
Fresh 1o slightly weathered dark 3
-1 grey. slightly friable lake 23
— sediments {aliernating beds of — 4y [ 3
E 4] - -t tuffaceous sandsione and (K=415x10% FE
E LAKE . conglomerates with lamina of O° i E
E ’ glon b E
ob8ls.10 1212467 sEDIMENTS to 5° drip). i N
wE ” Fresh 1o slightly weathered dark i E
~F 6] grey slightly friable massive tuffs Lu =142 P
ZE (lapili uff and tff) S E
& " K = 1259 x 1047 ]
- MASSIVE : E
£ 8] 8.00 12121.77 | _TUFFS ® Pc=09 =
:-_ %' Slightly weathered light brown, E
F g partially dark grey hard non- i ol
E welded wif (lapili tuff including =T 3
E \ large scoria) with brown colored I L =
= \ joints spaced 50 to 30 em, diGE o]
= ' \ Lu=36.1 dE
o \ i K =4.04 x 104 {123
M \ i Pc = 0.7 =
oE \ =
uifia) 143
oF B =
N q fie ]
2Fs \ i 15
2 i E
e \ ; Lu=0.0 ic 3
- _ K =00 17
3 NON- E
> WELDED i Pe=04 |3
1840 211137 | TUFF & B
F1a ~ A 18.40"25.60 m :L I;E
L Fresh dark grey very hard b E
E- welded tuff - with slightly i -]
= brown colored joints spaced g 223
= ~ more than 50 ¢, i 3
o iz_! 11, Lu=08§ 211
W 25.60~29.25 m 1o
N7 ~ Slightly weathered light brown K =859 Y
TS hard welded 1uff with slighily x 10 »g% k=
- brown colored joinis spaced Pe=26 4l
F23 5010 30cm. . 23O
= ~ 3
Zr ][=
] Eli
. =¥
M 28 [
W E- ~ E
: E fﬁH Lu=10 LS;
] M -
4 e ~ K =1.09x 105 |7
& F i E
z o é R il Pc=235 2;
a] |2k E BN
A e s _ WELDED |~~~ 2t
12025210052 | TUFF : - }
= NN .




DRILL LOG HOLE NO, MB~4. SHEET NO. 2 OF 3

o = é ROCK TVPE o0 yun & 3 CORE WATER PRESSURE TEST |
¢l & = OR DESCRIPTION Z 3 [|mcovesy] roop &
w o ) . . 11}
a a 4 FORMATION SECTION . . g 5% oo Q
of ' \ Fresh to slighily weathered datk T I E %
W . Ty ~ e —
=y NON- grey friable lapili toft with joints i Lu=22 23 d
GE] WELDED \ spaced 50 to 30 e, E e E
e TUFF : i -
o[ 3180200707 - : K =255 %105 [
- Slighily weathered browaish Pe=45 3
23] #  # | groy slightly friable massive tuffs - [33
E (lapili toff including large and 3
3 much scoria) with joints spaced E
= * more than 50 cm. E
(8] §3J I i 3:,;;
wl
= _-.é « -Lu=135 3_(;:
- P K =177x105 |
5—3‘ N Pc=6.6 }&-E
= Recordod g
E39 o Lowest 39§
= . <. E
- (39.50) 3
Fa oo Li=70 4,3
- : MASSIVE 3
Ei2ly 5| 2082.62 | TUFFS ° K =809 x 105 |azy
DE . . E
wEs . 42.15~46.05 m _ =
BEa L Slightly weathered brownish Po=36 £=
Jog —_ grey friable lake sedimemts 3
~ a3 |_ | (medium to {ine grained 44
- R wffaceous sandstone and litite |5
E..] - - conglomerates with lamina of e
F& ——~1  flaL to 5° dip) with light brown 16
- —_—— colored joints spaced more -3
== .. 4 than 50cm. Lu=99 6] %
—Eg; | T 46.05~64.15m K =1.14x 104 |3
3 o Fresh grey to greenish grey E
o ‘slightly friable lake sediments Pc=3.2 —
ob — — -1 (alernating beds of tuff, : . 1
L — — | - wiffaceous sili, sandstone and -5
< 5 L | conglomerates with lamina of {49
QE. — 1 0°to5°dip) with joints spaced 5
Fo | | | morethan 50 cm. o
| b H—— Lu=135 3
o . K =155x 104 [g]
2 Bl | bo-60 |3
3 -] E
- —— =S
)=l o 563
2] _ 1
~ k56 ‘E
wE | — — ] g Lu=52 3 CZD
7 T i K =593x 105 [sr]{.
3 _ El=
» T : Pc = 9.0 o1 |7
- - i
3 Nl E
| Feo — o
S [ Lu-=14 o1
e [T K =160x105 L
~F - = —é U
S o ‘ : Pc=53 =N
- LAKE —_— -
54] 61.15[2065.62 | SEDIMENTS o]
?;5 v 6’,§

A-14



LCC FORM—~C"

DRILL LOG

HOLE

NO. MB-4 SHEET NO. 3 OF 3

ROCK TYPE
OR

FORMATION

COLUMN

SECTION

DESCRIPTION

CROUNDWATER,

LEVEL

23/DEC | -
e

2

LATE
1 LCEPTH
ELEVATION

5/ 0 22/ DEC
aTe l|g‘[';g:l

70.60§2059.77

MASSIVE -
TUFES

R

»

ks s

RS

Fresh grey slightly friable
massive tuffs (lapili tuff]
including large scoria and
pumice) with joints spaced more
than 50.cm.

‘|""1”"{"' T F'”'E""I""r" E "'l"”[“"l”"!"' [ E [

g

L 0

END OF BOREHOLE

CORE

RECOYERY

oz

G

k=]

R.Q D

WATER PRESSURE TEST

Lu= (.41
K =467 x 106
Pc=49

I T O O O OO < O O -

.

R o T P I T T

¥ ~8W 'ON HI0H

.
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FORM—8

LOG

DRILL LOG  HOLE NO.MB-S = SHEET NO. ‘! OF3

PROJECT _ |STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| DEPTH | 70.00 M | ELEVION ]| 213107 M %
SITE MALEWA DAMSITE COORBINATE | 953 048,30 : 211 41829 [isctivamos | ¢p DRILL KIG : i
N RkcovERY o OATE | FROM 22/DEC TO 16JAN | DRILLED | MOWLEM | Loccen | JICA .
= . : : g =l .
al = 2| ROCK TYPE feorumn B2 g f CORE 1 gpap TATCR PRESSURE TEST =
Lo 5 = OR s DESCRIPTIUN di 8 5 [RECOVERY : N
= o SECTION : - =5 3 i
e s, FORMATION 5= g % b

3 00T I0m : T

E™ Blackish humic soil. .

L. 1.20~1.70 m 13
o E- 1170 {213027 | TORPSOIL - Boulder of welded ff. -3

-2 z2 3
HE T | L70~620m =
~E. -~ | Slightly weathered prey hard E
NE - 10 slightly friable alternating ) i B b

£ — —— beds_ of sandstone and i (K=24x103) |3

X3 N conglomerates with brown : 32 EE

E | . . | colored joints spaced more E

n L than 50 ¢cm. 5 3
o ;_‘ === 1 §.20~7.40 m ‘::

g; —— Moderately weathered brown H : Lu=85 &

E_ -— — —{ * friable sediments same as -3
NEz T above, e K =977 x 105 |,
E. 7] 7.40-9.85 m i Pc=35 .

3 - Fresh dark grey slightly friable B

- —— —1 sedimenls same as above. ] E
| 3:1 - : 3
ag LAKE - = E
éi 9.85 {2122.12 |SEDIMENTS , [~ — : : : = o

5 ) + ., | Fresh dark grey slightly frizble i E

| massive tuffs (lapili wff) with ) ikl -

i :—'- joints spaced more than 50 cm. agi i:" Lu=93 M
o ® ST -3

iz i K =107 x 10r? |2]

3 ” P E

F Pc=45 3 %
Qf o ¢ J’}
wf 3
of 3
N . 3 3
8L MASSIVE E

Fio]15.001211697 | TUFFS | : 5]

E ] \\\ Slightly to moderately weathered E

3 light brown hard 10 slighity . — 5

16 =8. E
=3 \ friable non-welded tff (lapili Lu=281 "

\ e 5 S e o K =028x10% |

Fis \ Weathering grade increasing Pe=42 ié

E_ downward, E

o s
~E ; E
~E E

;ﬁ \ Lu=78 ZL %

[ . ~1

22/ K =9.00x 105 f22ljm

M \ Pe=45 A5

£ i E g
i I £ -

3 KON \ B Ell

E WELDED it I len

F505 210672 | TURE PN . i =

- 25252825 m Lu=95 e
ZE H E

= 32.50~34.70 m 1 3
3 E ~ Slighuly weathered light brown . ; ' : K =109 x 104 BT
af. hard welded toff with brown JitH|H '1 i Pe=12 E

oy ~ | colored joins spaced 50 10 30 SR HE c=1L -~

g cm, ] 3~

E- ~ i 3 .

29 31 S

= WELDED ~ i 4
—f0 TUFF ~ : : —

#R.Q.0 i Bock Quality Deslgnation, RQ.D=(Teral Tenpih of cibindric cores longer than 10 com) /{Torad care Pengtht x 10085
®LUGEON VALUE is Fminfm under injection witer pressure of 10kg/cm®

#DEPTH 4nd ELEVATION are in meter

®DIAMETER is in millimeter

A-16



DRILL LOG _ HOLE NO.MB-5 SHEET NO. 2 OF 3

[-3
wl E é ROCK TYPE |0 umn CH WATER PRESSURE TEST |[x
gl & = orR | DESCRIPTION & B [eecovertf RroQ. D 5
e e 2 | Formarion |SECTION g 2% lon N °
E [ o | 28.25~3250m E
] Fresh dark grey very hard
3 . E
= welded tuff with skightly : Lu=67 L
- e brown colored joints spaced —
. B more than S0 e, K =770x10% fs]
b 3] b Pe=12 5]
~E P~ -
OF 3
=t . 245
E WELDED | ~ E
£- 134.70) 209727 |  TUFF ) N
= NON- \Q Fresh dark grey slightly friable] =5
E WELDED \ lapili tuif. 3
?36 36.00]2095.97:] TUFF Lu=276 3]
= P . K =318x 104 |3
2 36.00~44.00 m Radorlcd &
F Slightly, partially moderately Pe=47 3
28] » weathered brownish grey to |36
E brown slightly friable massive = E
) v @ wffs (lapili twff) with joints (3820 397
£ | spaced more than 50 cm. =
=z g W e
<E o
3t E
~ P =~ —3
= et ’ Lu=73 13
E w i 3
2 44.00~50.00 m i K =841 x 105 LA
5 v Fresh grey slightly friable : E
s massive toffs (lapili wff) with ] Pe=5.2 =
E | N jotnts spaced more than 50 cm, E
s k
M ;o E
' ast]
*
Lu=20.1
. E o~ £
2t K =231x104
N * Pc=6
& ;ﬂﬂ E ) =635
= MASSIVE | 3
£50150.00{2081.97 | TUFFS - _ ) 3
E | ...} Fresh greenish grey slighily 3
Ex friable lake sediments with joints _ E
E ] 7 | spaced maore than 50 cm. Lu=126 i'“g
oz —— | 50,00-55.75 m K =1455104 o
E | Fine to corse tuffaceous =
53] — sandstone with lamina of 0° to Pc=63 533
ZE | | 5¢dip. E
3 E : 3
SE — — | 55.75-67.55 m =
~E- -—— —  Alternating beds of tff ard 315
=4 —_— tuffaceous sandstone, rich in 55 { =
- | 1 wif. 3|ta
£d _ Lu=133 =5 P
- e — 4|
57 _ K =152x104 |54}
£ . ) El
e T Pc =33 =ln
3E SRt -1
i - :
-, - -
_ o —— Lu=1.1 8l
7l izE T 3
A El —— K =121 x 105 |68 —
[=) ~FE e el 3
' W E i - “% 3
ol [Py S Pc=94 o o
3 E = =
6.4 _— 2k
3 LAKE | | E
E e SEDIMENTS £
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DRILL "LOG : HOLE NO. MB-6 SHEET NO. 3 OF 3

-

CORE WATER PRESSURE TEST

ROCK TYPE COLUMN
RECOVERY, R. Q. D

on DESCRIPTION
FORMATION SECTION

3 | .| 67.55-70.00 m _ ea
E Fine to corse sandstone with Lu=0.7
cross lamina, i

PTH

GROUNDWATER
LEVEL
D

DATE
DEPTH
ELEVATION

% |m )

K =822x 106
Pc=92

15 /JAN

F LAKE I
£70{70.008 2061.97 | SEDIMENTS :

END OFF BOREHOLE

&

|mlm|Tm|Em|Iuu']n-:]mrlnulnnlumJnu-lIlm}-<uEmnluul:.wJ,|\.l-u.Inulnn{uu!uan--l-u!:-n‘ms!mw]n.,lmshml

€—8W ON Z10H

€% )

(

L
1
=
=
)
tr.
e
&
=3

3

L
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LOG FORM—B

DRILI. LOG

HOLE NO.MB-6 SHEET NO. 1 OF 3
PROJECT STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM| pEFFH FO00M ELEVATION | 208824 M
. _SITE MALEWA DAM SITE COORDIRATE 1951 977.86: 211 524,01 j weuwamon | orp DRILL RIC
: AV?;‘E'(‘:%%EC?!RE : DATE | EROM 23/NOV TO 11/DECI DRILLED [ MOWLEM [ LocckD | JICA
u| E § ROCK TYPE: | oo jin J i £ O 1 pgp VATER PRESSURE TEST | =
2oy = oR o DESCRIPTION Wl & 2 lercovery £
= B SECTION S = a
a o | ForMATION Z 8|2 5 fom| 50 e =
= Blackish humic soil E
L] e
zE2}2.10 | 208614 | TOP SOIL 2 3
={ o ’ 3
SE3 Brown clay soil and gravels i E
NE | (max. IS5 em in diameter). E
E 4] o A 4 ]
3 _ (K=416x 102 ] 3
E . Lowest 3
L1625 | 208199 Jcouvam|a A v2 Lu=106 E
>E- 6.25~8.35 m 6.20) : =
SEL |— — —1  Fresh grey slightly friable 1o K =122x 104 |23
SE —_— friable lake sediments (sandy 3
g2 L. — 1 tuff), 8 3
E T |835%1500m o
E | | 7 7} . Fresh grey slighily friable lake BE
- — sediments, medium to corse —
| Elo — — =1 tuffaceous  sandstone ]
= _— accompanied by coaly shale -3
En| | | (6.90~7.60 cm) with almost =98 | OE
E - Tu=9. g
- o flat Jamina, 3
12 . 123
3F - t
Tk ] : Pc=85 133
wnt E
(Y . — 3
i - o]
= LAKE o E
F15)15.00] 2073.24 | SEDIMENTS 153
g Fresh dark grey slightly friable 3
* % | massive tuffs (lapili toeff Lu=97 65
characterized by large scoria). E
N K =111 x 104 |3
2 a” E
W __E
: 194
= hid k4 _;
8 203
;Z,F ® Lu=126 Al_:
3 P K=145x%104 [
23 : ==
= » Pc=85 i
=g E:_ ’r ” : j
~F 43 4
NE q -3
3 H 51
= MASSIVE |7~ : E
t— 125.80§2062.44 | TUFFS ; E
= B = 12,
= 25.80~30.00 m g Lo=120 E
—E [—— 1 Fresh grey slightly friable to 5 _ PP =
F27 —— friable sediments (alternating = K =138x10 2
»E. [ — | . beds of wff and wffaceous Pe=%5 3
S Ees| — . { ~ sandstone accompanied by c=e 2]
SE | |  coaly shale). 3
o LAKE I ]
20 SEDIMENTS - o

BAQ D ix Rock Quatity Desipnation, RQ.D-={Total Yengeh of cylindric eores longer whun 10 emb/(Tatal eare leagrh) x 100%
®LUGEON VALUE is [/min/m under injection wates pressure of I0kglen’

& DEPTIN and ELEVATION are in meter
RPIAMEFER is in millimeler

A-19
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DRILL LOG

HOLE

NO. MB~6 SHEET NO. 2 OF 3

DATE

DEPTH

ELEVATION

ROCK TYPE
OR

FORMATION

COLUMN

SECTION

DESCRIPTION

GROUNDWATER,

LEVEL

CORE
RECOVERY

% |em

20/NOV |28

|

I’ EE T |E‘:| T 'J{';J”im'ﬁ"“m

e
&N

1/ DEC

2/ DEC
”T”EW“EW””“P]QT“ET“HW“&WW”””‘”

ry
ft

3/DEC

r
|

B/DEC

[

0/ DEC

| 30.00-43.00 Th

43.00~70.00 m

Fresh grey slightly frinble Iake
sediments, alternating beds of
teff and wifaceous sandstone
accompanicd by diatomite
(36.00 mi) with almost fia1
lamina.’

Fresh brownish light grey
slightly friable to friable Inke
sediments, alternaiing beds of
wff and tuffaceous corse
sandstane with lamina of 0° to
5° dip.

B ETRTRTE TR

A-20

WATER PRESSURE TEST

Lu=32

K =3.65x 105

Lu=18

K =2.10x 103

O O - R O A

Ln=17

K =198x 10:3

MR

L

&

LB B

Lu=52

K =603 x 103

Pc=85

Lt

sl

&

Pc=38.6

Lu=47
K =546x% 105

e R

o B B

Lu=21

K =244 x 103

Le=10

K =110x 10-5

R BB

{ £ )

©-~dW 'ON F10H




LOG FORM—C*

DRILL LOG

HOLE

NO. MB-6 SHEET NO. 3 OF 3

DATE

DEPTH

ELEVATION

ROCK TYPE
oR
FORMATION

COLUMN

SECTION

DESCRIPTION

GROUNDWATER

LEVEL

CORE
RECOYERY

% lem

WATER PRESSURE TEST

DEPTH

10.00

2018.24

“"L""j""]"”'f'"["“J"“i'—'”l""i"“r'"‘.""f“"l""|""l'"'J""I””I‘”'["”i""J""l'”'}"”;""E""l""l'"'1'“'['”'|“"I""|"”I‘"’i”"L"’

END OF BOREHOLE

Lu=1.1

K =123x 103

LR A

il

3

b B

it

2

ITHIT

¢~ B ON ITOH

R

A-21
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LOG FORM—8 |

DRILL 10G

HOLE NO.MB-7 _ SHEET NO. 1__OF i

PROJECT STUDY FOR CONSTRUCTION OF DAM IN MELEWA RIVER SYSTEM DE"_T” C70.00 M BLivmiox | 2150.60 M
SITE MALEWA DAM SITE _[cooRoinate {051 575.24 : 21144375 | welminos | goqp | DAL hiG
A\M(\(t)tﬂ‘ﬁ?m BATE | FROM 27/0CT TO 16/NOV DRILLED | MOWLEM LOGGED | JICA
* s e ERC -
wl E 2 - | ROCK TYPE dooiumy A R T YATER URESSURE TEST  [=
Bl & < on _ DESCRIFFION 2| & £ [RECOVERY &
“F A o Formation |SECTION E3 g = o | =
3 ™™ Fresh dark grey hard welded tff q
CE ~ with brown colored joints spaced H
uE- © {3010 10cm. =
23 ~oe {23
~F R
- 3
E3 ] WELDED ~ 33
F-13.55 [2156.05:| TUFF : Lu=58 =
-4 — — -~ Slightly 1o moderately weathered i LE
E — — | light brown frinble, partially K =634x105 | ;
55_.1 | shightly feiable lake sediments o
ofF [~ "} (alternating  beds of Pc=25 4
1 — 7 | conglomerates, sandstone tuff L{E
o ——— 1 and lapili aff with almost flat 3
L E- — — | lamina) with joints spaced more =
&d ~— — ] than 50 cm. 3
HE- — Lu=10s5 3
(&35 E
Sf 8] ] EE
SE . K =118x104 { j
MEg| _ | 83
3 | : Pe =27 B
:510 | " : D%
- _ s E
. — .i ]
= _— et Le=09 3
7 T 2
o - S K =992x 106 3
Fis] LAKE ] 133
3E. [13.50]2146.10.| SEDIMENTS | Pc=06 E
ZEin \Q Fresh dark grey friable non- PE
=k welded wff (lapili wff) with 3
15, NON- joints spaced more than 50 em. =
& WELDED - \\ i
1) 16001214360 | TUFF Lu=00 163
- : v~ | Fresh dark grey very hard 3
17| welded tuff with partially brown K =00 e
3 ~ cotored joints spaced more than 3
ETG 50 cm. Pc=16
1 —~
>E-
o ~
S
o zat ~eon
- ~
F21 Lu=54 o
f;‘ ~ Ay 31O
= ~ K =607x105 {21,
>fo ~ Pc=32 g
GFS ‘
& ~ =
0 fe_t o
; e i !
Q i ~
E [25.55]2134.05 \‘ . . n
Eoe) J Fresh dark grey hard non- Z
- NON. welded tuff (lapili tuff). Lu=7.1
= WELDED \ i . 5
Fe7i27.10| 132,50 TUFR N il K =790x 10
3 i
SE — — 1 Fresh 1o slighily weathered dark f _
Sfes ~— — 1 grey to light brown friable lake Pc =038 -
of- —— —— sediments with joints spaced
£l . — | morethan 50 ¢cm. g ‘-
- LAKE L it o
24 SEDIMENTS iy -

RA.Q.D is Roek Qualisy Designation, RQ.D=
ALUGEON VALUE is Vmin/m yader injection
®DEPTH and ELEVATION are in meter
EDIAMETER is in millimetar

(Totsl length of cybindric cares longer than 10 emd/{Tatal core length) x 100%
waler pressure of 10bgfem®

A-22




DRILL LOG . HOLE NO.MB-7 SHEET NG. 2 OF 3

. A 5 .

@l g | ROCK TYPE oy yun : G| o WATER PRESSURE TEST )=
56 ES OR DESCRIPTION & & |ecovenr] poo.p £

A 2 | rormarion |SECTION = &

- T -_ - - 2 K o —

- L. | Alternating beds of twff, lapili 3

a2y . - — | tuff, sandstone and Lu=135 31

ZE | _ | conglomerates with intercalation E

SE3z _ . of diatomite. : - 4 1.3

3 — | (33.00~33.40 m) = 155x 109 sy

33 N : Pc=74 3

N3 o ¥
e - i

2E b

~ B — e — E

@ s =

o o 353

gﬁ T B ’ -3

E LAKE - Lu=1.5 365

E - 136.502192. 86| SEDIMENTS ;[ — —— | 5

- E3Y] - - K = L7 x 109 |3

QF Fresh dark grey friable massive . =3

Z '__EL moon luffs_ (lap'{li l}xflf including large Pec =21 -

3 scoria) with joints spaced more 285

- W than 50 cm. i

;— P . __?

: L.

w,g_ W ._é

Eal Lu =90 1]

_ “ 7 3

?Sia . K =104x 104 |7

ZE MASSIVE Pc= -
SFjaas0) 21630 | TUFFS v . ©=36 &

E s Sliginly weathered light grey to -

E | light brown slightly friable to &

- ] friable non-welded suff (lapili 3

§45 \ tuff). asd

o Large pumice (3~4 cm in = 3

fq \ diameter) included below 49,50 Lu=114 i%

Fi) x - K =131x104 [

1o Pc=32 =

b \ E

zF JE

I \ =

= \ Recondod)| Lu=132 513

;_ Lowest 3

| \ K =1.51x 104 o2
=E — 3

g o \ (5210) Pc=8.6 523

I E \ E

3 NON- , E

2 WELDED \ =

- |ss80{ 210380} TUFF : 3

3 Stightly weathered dark grey Lu=0.1 F‘%

3 - 7~ "~ | hard welded wff with joints 3
zB . | spaced more than 50 cm, K =790x107 |57

Kk 3
=t ~ Pc=46 i

E WELDED B
F50[59.00[2100.60.|  TUFF ~ L .

. \\ Slightly weathered yellowish E

| o grey slighily friable non-welded e

- wff (lapili wlf), E

. & \ Lu=0l BE
ol Ik E
! . —
THES | \ K =157 x 10 |oz
< < E- 3
& 1T Ee \ Pc=23 3
(&) E - E
51 E, NON- . \ E
£u] WELDED

—E. 164.55| 2005.05| TUFF \ E
__Es'ﬁ ’ " '—;

A-23
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LOC FORM—C"

DRILL LOG

HOLE

NO. MB-7 SHEET NO. 3 OF 3

BATE
DEPTH
ELEVATION

ROCK TYPE
on

FORMATION

COLUMN

SECTION

DESCRIPTION

GROUNDWATER

CORE

g RECOVERY:

%

IS/ NQV
"MI“E}“I"” é‘.im.

16/ NOV

MASSIVE
TUFES

” r

BN

5 ”

BhY

STightly weathered yollowish
brown slightly friable massive
taffs (tapili wff) with joints

spaced more than 50 cm,

F7o{70.00] 2089.60

IIyl[’rl;il.l.l.i...ilu.l|=.|[‘||.i A

AU LE L L
[

T

END OF BORENOLE

ct1

WATER PRESSURE TEST

DEPTK

Lu=07

Lod®lin

K =877 x 106
Pc =47

4 —-8W 'ON JI0H

IJII‘ﬁlllllxllilllillwilaixfllllllliil
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DRILL L.OG 'HOLE NO.MB-§ _ SHEET NO. 1 OF3

._VROJECT  |STUDY FOR CONSTRUCTION OF DAM [N MEL WA RIVER SYSTEM| PEPTH | 70.00M  |Ekvamion | 2§57.03 M
- SITE MALEWA DAMSITE - COORDINATE | 051 691,86 : 211 434.88 | meumatos | grp BRILL RIG
AVERAGE :
RECOVERY DATE | FROM 9/NOV TO 18/NOV |pRiLLED | MOWLEM | Lovokn | JICA
z ¢ Tye ' 4@ =] . N
al E g | mocK TYPE [0 B %’ g | CORE ) pop PATER PRESSURE TEST |
=l o Z OR DESCRIPTION @15 > [RECOVERY e
o= & | rormaTion - SECTION szlg 71, 50 (98) :
. o 74 lem]
-~ ~ Slightly to moderatcly weathered it 3
— — | grey to light brown slightly I
| ___ | friable 1o friable take sediments 3
(alternating beds . of 21
T 77 | conglomerates, sandstone and B
= — = silt with cross lamina) with 3
— — | partially brown colored joints EE
g - — —] spaced more than 30 cm, 3
Fq T ]
s - ]
=F
2. ]
N —
PE- EE——
E 7] o :
E LAKE : . H
5_8 7.80 1214923 | SEDIMENTS ;— — . i
= \ Fresh dark grey hard to slightly : E
E- ) friable non-welded 1aff (lapiii -
E9) \ wff) with joints spaced more EE
E than 50 cm. ! E
L \ i i
- NON- \ B E
iz WELDED i 123
L F. [12.50i2144.53)| TUFF \ 5 E
ghs Fresh dark grey very hard 1o i [EE
SE ~ ~ | hard welded tuff with brown =
=k ~ colored joints spaced more than 143
= 50 ¢m. 3
s ~ o~ =
e ~ il =
i ~ e z—é
2 ~ E
F10) 153
3 ~
19
s E
~ &
~ EE
_ WELDED B '33:
21801213523 TUFF : 1
\\‘ Slightly weathered yellowish 2] it
: brown hard non-welded tuff ==
(lapili toff) with brown colored 2 1O
\ joints spaced more than 50 ¢cm. E =
8 NON—WELbED\ - : (e |
- 124702132, 33 TUFF N E ola
= e e 24,70~32,10 m 2]
F— —_— Slightly to moderately E
#.d .| weslhered grey to yellowish 5
- E o brown slightly friable to E
| Eor friable sediments (alternating ZE
& E | [ T 71 beds of wff and tuffaceous E
[ B e — =] sandstone, =
#3] ] fi2
[&] 3 3
=1 2E 1~
Al 12E - x
SES e — 25 N
o LAKE - Hor
g i SEDIMENTS o

ARQD is Kock Quality Desigaation, RG.D=(Toral tength of cylindric cores lenger tRan 10 emb/{Total core Tengih) x 100%
®LUGEON VALUE is }/minim undet injection water pressure of 10%gfcm'

#DEPTH and ELEVATION are in meter

WDIAMETER &5 in milkimeter
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LOG FORM—-C-

DRILL LOG HOLE NO. MB-8 SHEET NO, 2 OF 3

=
wl = ?:, ROCK TYPE |oor e o, | VORE WATER PRESSURE TEST |=x
Bk g oR DESCRIPTION & § [ovRy roap 5
b A | Formation |SECTION g~ &
=] "
3 1 3210-3500m o E %
B __ I - Fresh :dark grey hard (o JE
o slightly friable ‘sediments E
z oo — ] {conglomerates and sandsione) 3
~ ——-1 —_—— with faint lamina, é‘z*
33| T s
b ] o
4 LAKE | .1~ 3
35| 350012122, 03[ SEDIMENTS " |asd
E [ | » . Fresh dark grey partally light _3
F36 brown friable to soft massive e
£ . wiffs (lapili wff). BE
- . n B ,.E
37 : Recor 1373
~E- . . " e Lowest —E
2t o 4
~F MASSIVE | - & _ = -3
PEsol3ocolp11B.03]  YUFFS : - ks_si
3 : Q Shightly weathered yellowish £38.40} E
» brown hard, partally slighily i pE
3 friable non-welded wif (lapifi e BE
F : tuff) with partially brown 3
£l NN colored joinis spaced more than 413
k- ‘ 50 cm. E
>E" \ &;
OoF 3
ZE —3
~ 43 \ EES
TE - E
3 \ E ¢
47} i
b NON- WELDED \ 3
SEml5000210703]  TUFF P\ . e
ZE Fresh greenish grey very hard 3
Wiy, ~ v | welded taff with brown colored s3 -
joints spaced more than 50 cm. E
£ ~ 3
£ ~ o+
- 4|5
£ . ~ E
E | WELDED =He
L [s570/210893]  TUFF 3
> fesl \ Slightly weathesed yellowish |z
QE. brown hard nos-welded tuff F1°
5 E 57] (lapili wif) with partially brown 573
33 . ¢olored joims spaced more than E| =
™= 30 ecm. i
25 111
- : E]G
E =
NON-WELDED)
59.8(] 2097.23 TUFF

# o | Slightly weathered  brown
sliphtly friable massive {uffs
" Uapili wff) with joinls spaced
more than 50 cm.

Lzl

W
N

> —

g " ” E

z =N

E " Hu
o P :
. MASS IVE 3

|__Fes TUFFS W 3

A-26



LOG FORM~C*

DRILL LOG

HOLE

NO. MB—8 SHEET NO. 3 OF 3

DATF.
DEPTH
ELEVATION

ROCK TYPE
OR

FORMATION

COLUMN

SECTION

DESCRIPTION

CROUNDWATER

LEVEL

CIT/NOY
I
&

18 /NOV

7000 208703

MASSIVE
THEFS

I ”

W

L3 7t

A\

L “

(as above)

T "i"!'l’i”l' o

END OF BOREHOLE

CORE

RECOVERY

o
D

fa-]

WATER PRESSURE TEST

DEPTH

EXTEA

=4
£4
h

welwcidebde Lope Lo T T T

8-9W."ON FT0H

£ )

PP P I O I TR OO Ll
1rnlxnliuu]nngnl»inu!uninu pinbabinbe e ben ool oed il v Lo by T 1YV YA I Y PO

A-27




LOG FORM—B

DRILL LOG : _HOLE NO. MB-9 'SHEET NO. 1_OF3

PROJECT . |STUDY FOR CONSTRUCTION OF DAM IN MALEWA RIVER SYSTEM | DEPTH |'70.00M |eswmox| 2157 25M %
SITE MALEWA DAM SIIE COORBINATE |51 798,40 211452 50 | NUssTs | 900 DHILL KiG '
A\'E&[;:%%%H%(‘?_RE DATE | FROM28/0CTTO 14/ MOV | PRILLED | MOWLEM | LOGGED HeA
g 'pE | ) g oml 5 e =~
wi E & ROCK TYPE [0 imn : Bl o ) vorE | pop VATER PRESSURE TEST =
gl & g oR S DESCRIPTION WIE & feecoveny E
] B § FORMATION SECTION} E 2 g 3 i
———{ 0.00~200m . 3
—— Highty weathered brown soft =y
L. — -] sediments (medium {o corse 3
e sandstone}. ’ 2 3
[~ 2.00-8.75 m E
RE — — | "Moderately to highly : 3
E |~ — — weathered grey to yellowish -3
3 —_ brown friable sediments o L
E_ .1 {(ahernating beds of sandstone, 3
E s . iapili wff and conglomerates E
with faint lamina) with brown BE
5*_5 —_‘:" gg}'ored joints spaced 30 to 10 (K=1.89x10") E
GE 7 _—
OF
Es ] Lu=56.0
3 U=2>0.
" E_i . LAKE - =
F~ { 8.75(2148.50] SEDIMENTS[— —~ : K=575x10""
;'—9 Fresh dark grey very hard Pe=3.0
- 7~ | welded wif with brown colored e=2
F10 joints spaced 50 to 30 cm.
E_" fat
- Card Latd H
3 ~ 12
=k . 3 %
~h ~ o~ Lu=3.4 =
L, - K=3.76x10" o3
- ~ o~ Pc=3.3 E
- ~ E
e 3
3 CAV I W g g
2] -~ ¥
ZE— -
~FE8 e Lu=3.4 18
o L E
—j ~ K=3.78x10-> e
- : Pc=4.4 E
o ~ =] 20.36~21.15 m b
= " Slightly weathered yellowish E
o WELDED ~ brown very hard partially hard —
ZF¥21sl2136.10]  TUFF welded 1uff, 21 =
€E- 4l
B Fresh to slightiy weathered soft el
NON-WEL DED non-welded 1aff (fapili tff). O
23252134.00]  TUFF \ ' Lu=10.2 2510
. ' = -a Fi=
— — —+ Fresh 1o slightly weatered dark K _ 1'_17"10 Eiﬂ: m
— — | grey to yellowish brown slighily Pc=2.6 43
| ____| friable to friable lake sediments 3|0
__ | {alernating beds of tuffaceous E
sandstone, conglomerates and |
=~ wff) with brown colored joints E
— — | spaced more than 50 cm, 3£
B L Lu=177.6 o
o :29 i K=2.04x10 gg <
2 LAKE [ . Pe=0.4 Hu
F20 SEDIM ENTS 507

#RQDix Rock Quulity Nesignation, NLD=(Tota) lengih of tylladric coren longer thin 10 e}/ {Fotal core leagth) x 10025
® LUGEON VALUE is ’minfm under injrction waler pressure of 10kglem®

®DEVTH end ELEVATION are ia meler

AULAMETER és in millimeter
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DRILIL. LOG: ' HOLE NO.MB=9 SHEET NO. 2 OF 3

- . . =

I é ROCK TYPE |0\ B, | coke WATER PRESSURE TEST |

o4 - = oR DESCRIPTION & & |recovess] g oo D g

al H & SECTION g 4 u

a g FORMATION ' =] o e e

{ (=]

3 e (us above) 3

= e 313

N — 3

2P LAKE | —— B

L {32.5502124, 70{ SEDI MENTS -

t~ 53] ' . ' =19, 133

3 « 5 | Fresh to slighily weathered Lu=19.3 E

N -friable, partially soft massive K=2722x10" =

B tifs (apili tuff) with brown o

E- ® colored joints spaced more than Pc=1.2 i

: 50 cm. E

” > :

MASSIVE | E

36,70} 2120.55| TUFFS . 3

; Slightly weathered yellowish =

E brown hard non-welded tff _ Lu=0.8 36

3 (lapili tff) with brown colored - : 3

M| >N - joints spaced miore than 50 em. Sahl: K=8.63x10"* e

\ | v E

__Fad a6

ZE E

o fed \ Lu=1.7 ]

Eod \ K=2.00x10"3 .

. . Pc=3.8 3

Eas NON-WELDED \ 45

%?‘453}2”1.95 TUFF E

Fag| ~~ ~ | Treshdark grey hard welded wff ZE

E. with joints spaced more than 50 3

S Ear ~ | em. a7

3 E

Qg Lu=2.7 1o

; K=3.11x10"* -3

:49 ~ o _g_gé

= Pc=4.1 -3

20 ~ =

A ~ o~ P

3 ~ &

ZE E

~E ~ A H E

~ES Record Lu=123 2

E- - P weELDED | ™ Lowest a i 5

Fool541002103.15]_ TUFF ] : K=1.41010™ 3
= Slightly weathered ‘grey 1o = Pc=913 E I
55 yellowish brown hard non- {54.25) E g
welded wiff with brown colored EFE

s joints spaced more than 50 cm. A
= . =14
. \ (@

=E NON-WELDED ]
oFs73d09s]  TUFE ] |=
~E Slighily to moderately weathered e i
~ER # ! dark brown slightly friable Lu=12.0 2 | i
E massive wiffs (lapili Wff) with = 1

E59) . joinis more than 50 cm. K=1.38x10"¢ 55

- Pc=9.4 ~3

e L : o

g—;l. - B &

L E 3
_’_ 3 %62 ” L 3 .

z (2 E
o =3 .

[ w N
o Lu=9.0 3 :}

3 # 1% 3
K=1.03x10"* 3

WMASSIVE “
TUFFS

A-29



'DR_ILL LOG | HOLE NO.MB-9 SHMEET NO. '3 OF 3

ROCK TYPE COLUMN
OR DESCRIDPTION
FORMATION SECTION

CORE . WATER PRESSURE TEST -
RecovERY] ®. q. D )

95 |om 5% 3

DATE
DEPTH
ELEVATION
GROUNDWATER;
LEVEL

PR (as above)

T

(LY

MASSIVE : ) .
200915)  TUFFS ® . . . Lu=7.4

o ] Fresh dark_ grey slightly friable K=8.46x10*
to friable sediments, allernating
beds of sandstone and lapili wff, _ Pc=2.9

14/ NQV

TR TR
B
(=]

LAKE S
70.002087.25 | SEDIMEIVTS

z

END OF BOREHOLE

O P O WO R B

0 A

T

T

L 00T T 0

v

6—-894 'ON FTI0H

£0 )

&
|
=z
ol
o
[
4]
o
3

T O T O T O VO D O TR MO PO TR
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DRILIL, LOG HOLE NO. MB-10 SHEET fm. 1\ _OF3

#R.QD is Rock Qualiry

MDIAMETER I# in mill,

Designation, R.Q.D= (Tarel tergih of eylindric cores lenger than 10 em}/{Tota] core length) x 1009
R LUGEON VALUE is Unin/m under injection water pressure of 18ky/fem’
€DEPTH and ELEVATION sre in mtter

imtter

A-31

FHOIECT STUDY FOR CONSTRUCTION OF DAM IN MALEWA RIVER SYSTEM | BEPTH 70.00M  leemnes] 2160, 22 M
SITE MALEWA DAM SITE LUDKDINATE | 9521 214.98  © 211 306.71 | Boumanos | goe DRILE RIG
: “i‘;é‘“*”_ﬂ%‘g"ﬁ B _ DATE [FROM ™0 DRILLED | MOWLEM | LOGGED JNCA
N = R 1 4 mi v ’
sl 2 g HOCK TYPL COLUMN . & g i ngg'\‘,"_ ! i
=1 B S OR - DESCRIPTION 218 5 ERY] Z
= & i FORMATION | SECTVION g g % ‘9:|m =
PO [ 3
— | 0.00~4.43 m . il E
Fresh partially modcratc]ly Bl
[~ 7" 71  weathered grey friable 1o soft a
- lake sediments.(sandy wff). :
= N
i T——_‘“‘ 4 43~8.43 m ¥
- 43~8, K=2.29x10°
ob: [———1 Moderately weathered (K ) -3
wES —— brownish grey friable 5
k. | _ sediments (alternating beds of &
afs] o tff and corse sandstone) with EE
NE slightly brown colored joints : E
E [ spaced more than 50 cm. i E
E —— : ; 3
Ee LAKE T - PE
E 1843215179 SEDIMENTS Lu=143.2 3
o , Moderately weathered brownish K=1.61x10" 23
—— /4 o N z " 3
g grey friable massive tuffs with 3
- brown colored joints spaced 30 Pe=0.7 i
£ \‘ to 10 cm, . 10
?‘ 7 s Lr%
:5—'2* » 12%
13} P Lu=99.9 133
Fla R K=1.12x10" ]
- Pe=0.9 3
7 & |5;
MASSIVE w 163
16.50/2143 72 TUFFS E
~ -~ { Fresh dark grey very hard 173
parlially hard welded 10ff with 3
—~ brown colored joints spaced e
more than 10 cm. Lu=9.0 B
o~ K=1.01x10" 1o
~ Pc=8.7
20;
= ~ 3
2l 21 |
3 ~ e
2 WELDED : } 3
oo soo7.02|  TUFF [~ ~f. - il 1
W Fresh grey to brownish grey ] pirs 1=
o — — —1 slightly friable to soft Take : Lu=2.5 3]s
—E- — — | sedimenis (alternating beds of " =
2] i _ | sandstone, silistone and toff with | K=281x10 =
- __ __ ] cross lamina of 0° to 5° dip) with | Po=2.6 1
o brown colored joinis spaced e 5
== | more than 50 cm. E
o S
m] | E —
z| | E ]
o F
21 oF -
ol ek EN—— Lu=2.4
S ~FE- —_— )
o Ezgl . K=2.7x10%
- LAKE .
- J20.801213042 |SEDIMENTS § ™™ — . Pc=8.8
230 NN —
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DRILL LOG HOLE
- i

w| E ‘é ROCK: TYPE 601 pun § a CORE WATER PRESSURE TEST |=

= I S 3 OR DESCRIPTION S 2 {RECOVERY K. Q. D E

e b3 | rormarion |SECTION ' : g 7|, a

; : . ] % o

3 \ Fresh to slighily weathered dark

L -grey partially brown slighily 0E

] friable lapili wif with slightly E

£ brown colored joints spaced —

hy £ NON-WELDED more than 30 em. ‘ Exs

OF 12e02127.62] __TUFF -3

~ k33 - 3

1 . . Lu=12.9 Es2

o _ ~ ~. | Fresh dark grey wvery hard . o E

E welded toff with slightly brown K=1.4dx10™* e

= ~ | colored joints spaced more than ﬁewn::d 4

- 50 ¢m, partially 50 to 10 cm. owe Pc=7.8 =

O E- y -3

EL‘DJ 3 - {3520) 3_(’;

~ =

@ E

—— LAV ~ ‘3""’?;::

~ Lu=17 2]

~o K=1.96x10"5 =

' ek

g =

~ 3

o | -3

o Lu=1.8 =

I WELDED 447

aqg0l2115.72]  TUFF ~ . K=2.05x10"* E

\ Fresh dark grey slightly friable E

: to soft lapili tuff, E

; NON-WELDED & 3

BI71716(2013.12 | TUFF : - | a7}

3 — — - Fresh grey to browaish grey, 1.3

E 48] — — { friabie sediments (alternating _ 3

E beds of wif wffaceous sandstone Lu=3.5 EE_E

s = 71 and conglomerates wilh - rare - -s =

= — | lamina of 5° dip) with slightly K=3.50:0% o3

N — -~ —{ brown colored joints spaced  Pc=5.8" -

i F= —— . — | more than 50 cm, 503

~E - — — 3

Z -

) - Lu=3.5 =

2 —— K=4.00c10 |s5

- — ] Pc=7.7 3
F55]

3 LAKE - 5::

E- [195.70(2104. 52 SEDIMENTS i— — — : -3

ES | ss70-6000m . c=

- “ - Fresh dark grey slightly friabl 3

o B massive tff (lapili toff 7

o » ingluding much scoria and E

k fragments). g

‘\D 5 rock fragments) Lu=8.6 %

- S . E

= K=9.61x10* =

E W =

» 60.00~65.60 m Po=9.5 o

E v Slightly weathered brown to E

E- light brown hard 10 skighily -3

—1 w friable lapili 1uft, 51

[} E-— @ Vs 62%

(113 =

of- -

N . Lu=29.6 =

» “ o w K=3.40410 ¥

- MASSIVE - RE

e TUFFS N Pe=4.1 =

(€2



SHEET NO. 3 OF 3
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DRILL LOG HOLE

CORE WATER PRESSURE TEST
RECOVERY] R. Q. D

ROCK TYPE [0 i
orR DESCRIPTION
FormaTion | SECTION

DATE
DEPTH
ELEVATION
GROUNDWATER
LEVEL
DEPTH

% |em

- loaajamaca) TTUPFe |7 % |* (asabove) |

65.60~68.80 m .
Slighily weathered light brown
hard to slightly friable lapili
twff with brown colored joinis.

N
\

%6

7/0EC
i

o
~
L

l

Lu=3.8

Fresh dark grey very hard K=4_40x10"®

lapiti 1.

3 /DEC

NOMH-WELDED
2003200022 TUFFE

Pc=4.9

L0 W M A 1

END OF BOREHOLE

O O O OO O OO IO P LK

deededn L

0

P

LOG FORM—C"

[wnlinrtqu,'ulll_nuru]_r»nl? ..[..;.J.iul,ml\..‘|.u.l....{....im.lx.,.Iw.[.‘..1...‘,.r..l...,i,min.=i..a.]..nl...T...l.u.r.}.l....

unl:n!iullinllfrll\luHJ!II'I\Hl|Hl!J’IIIIJlII'IHHI!’”!”“L”llllll]lﬂ-‘llllfll\|!|lllilll!rlld|lln|l|ll\l‘lllllllrl'll!llltnlnn[nniuul.}l)!ul!ilﬂl unl

T
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DRILL LOG HOLE NO. MB-11 SHEET NO. ] OF 3

LOC FORM-D

PROJECT STUDY FOR CONSTRUCTION OF DAM IN MALEWA RIVER SYSTEM | DEPTH 7O.00M - [ELEVATION | 211520 M

SITE . MALEWA DAM SITE CODRDINATE 1051741, 62 { 211 656.39 | Ixcwasatios Qo BRILL RIG | -
VERAGE CORE- . LOGGED
A RE%OVERQ _ DATE [ FROM2I/NOVTO 2 /DEC | DRILLED 0

= EEI

= & | ROCK TYPE | .0 1y ElE g | S b omen | wsrer eRessuse test =
= & on DESCRIPTION wiE 2 |recovesy : )
= & SECTION EHEE &

& & FORMATION %58 o5 |emi 50 (36)

2E ——— s

=13 — | 0.00~3.70 m : B

~f Fresh dark grey soft |ake 3

e "7 sediments (aliernating beds of 23

l_E —— sandstone, lapili tuff and E
- ~———1  silistone with lamina of 5° E
s 0 dim - 2
P T T 370~11.10m : ‘ ; 4]

E 4 . - 3 3

] - Fresh, partially slightly (K=1.13¢107) E

- |~ 71 weathered friable lake E

= — 1 - sediments, alterniting beds of. E

E — =] silistone, tif and sandstone -

6 . with lamina of conglomerates, =

| _] with intercalation of diatomite =

1 GI0-4.10m). 7
_— Y Lus142 E

2 — B K=1.60x10 93

3 [ Pe=4.2 3

3 ho:

# i it ' i K

2 o | 11.10-32.85 m : Y ]

12 ——{ Fresh. grey soft Iake !

E |- | sediments, alternating beds of
—F sandstone and silt with lamina _

H | of0°105° dip. Lu=150

N T K=1.68x10"

= - Pe=4.6

ER —_— 3

2 'Tﬁ . - . =

oF= —— Almosi of core shaped like E

~E = — —{ slice or sand, 3

nF17 [17]

[\ B - é
o] ] Lu=5.6 e
o [T K=6.28x10" 1o
4 o ] Pc=3.8 -

E 203 - ZO;

iy [
E ] - 410
| b e S

SEzzl — 22 i1

< I 3l

& —— Lu=9.4 210

] K=1.10x10* ke =
- — Pe=(.8 34
— zsd |
T &
] : ;E
T Lu=32.7 -
— — —| K=3.76x10"* oot
take |7 Pc=5.5 . he
e : SEBGIMENTS —

RR.QD is Rock Quulity Deaigantion, R.Q.D= (Toind lengih of cylindrie cores langer than 10 emb/{Total core fergth) x 10025
* LUGEON VALUE is Vain/s wnder injection water pressure of 10kg/en’

*DEPTH and ELEVATION are in metsr

®DIAMETER is in millimeter

A-34



DRILL LOG HOLE NO.MB-11 SHEET NO. 2 OF 3

2 - =3
wl 2 | BOCK TYPE leoiumn SR WATER PRESSURE TEST |=
E & 2 on - DESCRIPTION & B [mcovert] moap E
e o FoRMATION |SECTION g - e
- - i3 % Bl
E | (as above) E
31 —— EE
»E e
of- —— 3
ZE32 o 23
B ;_ LAKE . Recorded —_,5
5, |32,852087 35| SEDIMENTS{ ™ ™ : Lowest e
i w | Stightly weathered brownish s Lu=153 E
- # s e i —_— - o
3 grey slightly friable massive N ) 1
= tffs (lapili tuff with much scoria {33.30 K=1.76x10"* EE
o “ and rock fragments). Pc=0.8 3
£ =8
é::;"@ r I E——%
>E 3
QF A —3
@ :—38 v ;
Lu=3.3 E
- W —
= K=3.79x19" 22
E- ’ 3
;40 " qc;:
- . 3
=11 FTE
3 MASSIVE | BE
- |adzors.sd TTUFES |7~ =
2E — — — Moderalely weathered light 142
ZE -~ ~ | brown, pattially grey shightly i . -3
N | _] friable 10 friable sediments {wff, : Lu=14.5 437
~E _ __ | sandy tuff with lamina of . K=1.66x10-* E
L || conglomerate). _ : =1.66x10 o
— — - Pc=9.3 3
] =
-~ 7
T 3
— — i
R Lu=138 3
- K=2.06x10" &
I— o
ki B E
SE LAKE __ 3
O [Fap|21852063.35] SEDFMENTS 5'2
4= - T 52
~E » o 1 Fresh dark grey slightly friable, E
& Eas partially soft massive wffs (lapili =
E ] “ ilf}. 53
= Lu=2.0 E
Fsq g
v K=2.31x105 E
555 0 5,5-_;
E—ﬁ ” ” L'EE—:
3 MASSIVE =
SEM581012057.10]  TUFFS v o Le=2.5 567
~E H y s E
SE L 1 Slightly weathered light brown . =
™ ko) —. | slightly friable to soft lake K=2.91x10"* £
E |- | 1 sediments (alternating beds of Pc=9 3
Feo tuff, sandstone, conglomerate c=9.4 —
E | —— | .and silistone with lamina and 1%
» — — —1 ecross lamina of 0° 10 5° dip. 3
ol | E o :
1 Fo2 E
= E | - 1575
5l | E - — E
ol 1SS —— Lu=1.6 o3
S%PE S——
~E = -5 =
- el e K=1.82x10 ol
= LAKE — — _ E
Fes SEDIMENTS Pe=9.1 L;
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DRILI. LOG HOLE NO.MB-1} SHEET NO. 3 OF 3

CORE WATER PRESSURE TEST
RECOVERY R QB

ROCK TYPE | oot i ‘ :
oR DESCRIPTION
FORMATION SECTION

DEFTH

DATE
GROUNGWATER
LEVEL

DEFTH
ELEVATION

{as above)

|

Bl

LAKE
FEGIG6.001 2049, P0|SEDIMENTS : _ ;
E. s { Fresh datk grey slightly friable
7| | massive wffs (Japili wii).

11 /DEC

B .
Lu=0.2

K=1.97x105

2/DEC
T I i

| P

: ; SIVE | =
701 7000 2045. 20 F

LOC FORM-C®

END OF BOREHOLE

bbbl udlict L ool o T T

L G O 0

T

T T O T IO T O O T

{ €% )

bt Db g
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APPENDIX B X-RAY TEST OF BORING CORES
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() RIGAKU CHART NO. KC—O01 CONDITIONS ON X-RAY TEST T
Tull ' :
e Sample KB-3  10.0
LEGEND _ X-ray tnbe Cu _
Feldspar Filter Ni
Quartz X-ray tbe voltage 30kV —
Analcime X-ray tube electric current 15 mA -
Montmorillonite [ Radiation counter Scintillation counter |
Ly L Range of scale 1,000 cps
— T 'y . Time constant | sec B
- R RS - =]l Scanning speed . 2 °fmin
- ! R - o st essopoi-- oo o Recording speed 2 cninin
Sl 2k R ol L Diffusion shit (D.S) te .
b o UTpiripisiiyooitio] Receiving slit (RS 0.3 mm
S R T : : —--- Scattering slit {S.5.) 1° -
AREE N e T - :
. l .- - e - :I R | ! - - ] - .'l ¢‘h . . ' . ! . 1. I
| : |- . i HEEAS R EE o i
AR - : : [
IR 4 Ao i 1 :
i [T S AR [ P i —— e
- . BN . t . [P R
R B B
| B
l . Pl ! i :
! i ; | [ o
oo ]
TN S - L e
3 A ' |
- ! i ! :
CoT 3 ]
I I T IR R .
o A i o : :
i i f‘g - : = :
. ! gk .
L
THE REPUBLIC OF KENYA THE STUDY FOB CORSTAUCTION OF BAIM WILE
I MALEWA BIVER SYSTEM
MINISTRY OF WATER DEVELOPMENT GREATER NAKURY WATER SUPPLY PROJECT
. ERSTERR DIVISION
NATIONAL WATER CONSERVATION
AND PIPELINE CORPORATION JAPAN INTERNATIONAL COOPERATIGN AGENGY
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@ FIGAKU CHART NO. KC—01

P CONDITIONS ON X-RAY TEST

Samplc kB4 58
LEGEND et X-1ay tube Cu
| Feldspar Filter Ni
Q Quartz X-tay ube voltage 30kV
AC :  Anulcime X-'ray tube electric current 15 mA
Montmorilionite Radiation counter Scintillation counter
Range of scale 1,000 cps
Time constant 1 sec
Scanning speed 2 %/min
Recording speed 2 cm/min
Diffusion slit (D.S.) te
: Receiving slit (R.S.) 0.3 mm
Scattering slit (5.5.) 1°

with élhylcne giyc

THE REPUBLIC OF KENYA THE STUDY FOR CORSTRUCTION OF DAM i e
. IT MALEWE RIVER SYSTEM
MINISTRY OF WATER DEVELOPMENT GRERTER NAKUAY WATER SUPPLY PBOJECT

EASTERR DIVISiON
NATIONAL WATER CONSERVATION
AND PIPEUNE CORPORATION

JAPAN INTERNATIONAL COOFERATION AGENCY




CONDITIONS ON X-RAY TEST

RIGAKU CHART MO, KC—91 o
ARG & Sample KB-4 615 -
4 ' ﬁ’ LEGEND _ X-ray mbe Cu )
‘ il F o Feldspar Filter Ni
o - Q : Quarte X-ray tube voltage 30kv -
e AC © Andleime S X-ray tube electric current 15 mA
Mountmorillonite =7 Radiation connter Scintillation counter -
: Range of scale 1,000 cps .
Time constant I sec B
Scanning speed 2 ®/min
Recording speed 2 ci/min :
. Diftusion slit (D.S.) 1° _
Receiving slit (R.S.) 0.3 mm '
S R B e Scattering slit (S.5.) 1° -
RTES ERRSY RN R . » o
NS ERT DUEY ERE o
: SECY ECTES CRPEY ESEES EEENE EES ol i
3 S EEESY B S PN KR SN R poood
T A ). R ;
ﬁ;i—:' B0 s Rrnt S B =T Szlh‘ple lre:t.te:d with elihylene glycol 7 T B R A : J -
ol N IS R B ::!f.g.} o DA il |
oriha o ' I it T U D DERME S DU SN BRI B |

THE REPUBLIC OF KENYA

MINISTRY OF WATER DEVELOPMENT
NATIONAL WATER CONSERVATION

AND PIPELNE CORPORATION

THE STUDY FOR CONSTRUCTION OF DAM

i MALEWA RIVER SYSTEI

GREATER NAKYVRY WATER SUPPLY PROJECT
ERSTERf DIVISIONn

JAPAN INTERNATIONAL COCPERATION AGENGY

TITLE

B-6







	ANNEX B GEOLOGICAL INVESTIGATION
	APPENDIX
	APPENDIX A DRILLING LOGS AND BOREHOLE PERMEABILITY TEST DATA
	APPENDIX B X-RAY TEST OF BORING CORES


	Cover

