S APP I]I"-S
RECORD OF WATER LEVEL SN DRILLHOSES







FORMAT~1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING
(DATA SHEET)

KIKULETWA .DAM ) PAOJECT HOLE No. K-1

ISHEET OF )
vocation No-L PEW?I;QSTATION DEPTH OF MOLE 25,00 . m  commenceo 17371988
eLeavrion __ 0281 b DIAMETER OF HOLE 101/86 o comprerep S 1288
COORDINATE L
ANGLE FROM HORIZONTAL 207 mEasurgo gy U+ DIMBU
B8EARING OF ANGLE HOLE
EQUIPMENT FOR WATER " DIPMETER (ELECTRICAL)
LEVEL MEASUREMENT
{11 {*-21
DATE < | Timg - |DEPTH OF HOLE| pepTH OF ELAPSED CEMENTING
MEASURED | MEASURED |fEasurmenT | WATER LEVEL |  TiME CASING REMARKS
_ o . BEFORE
2-3 14:00 -5.30 ~2.40 ~0.60 WATER TEST
R ‘ - | aFTER
e l1s:00 -5.30° [=-2.10 -0.60 WORK -
_ _ BEFORE
3-3 8:00 =5.30 | -2.40 -0.60 . DRILLING
' 13:00 | -6.80 3,00 - -3.20 BREAK
. _ APTER
‘e 18:00 -8.20 -6.00 | _ =7.30 | pRILLING
_ ' BEFORE
4-3 7:00 -8.20 -6.75 _ -7.:30 | prTELING
. '|'BEFORE TEST
e 9:30 -10.00 -9.60 - -7.30 WATER LOSS AT9.8C
: - N ' o AFTER
e 12:35 -10,00 - | -9.60 _ _ ~7.30 WATER TEST
v 13:00 | -11.10 -10.00 _ ~7.30 - | BREAK
R T o L AFTER
e 18:00 -15.00 ~10,00 ~7.30. DRILLING
T - ; _ T BEFORE
5-3 7:45 | -15.00  |-10.15 -7.30 DRILLING
. R S : AFTER CASHING
el 12:00 ~15.00 -9.65 N REMGVED
. S : : . ' . | aFrER
‘i 18:25 | -18.00 -9.18 : 5 9.45 DRILLING
b : B - ' BEFORE
T | 13:40° | -20.20 = }-11.20 _ o -17.50 | BREAK
| _ : . . AFTER
e ) 192250 | 725.32 ~8.30 - |.~17.50 - | DRILLING .
- m A ‘ ' o BEFORE
773 |  9:45 | -25.32  }-10.80 ~17.50 | wATER TEST
v 18:30 | -25.32  |-10.70 o -17.50 | AFTER TEST
. ] 25,32 -10.75 ' 17,50
8-y 7:45 f mes.2 qme.nd |

AT =1l Mark “None® when water leval exists under the bottom of hole. . -
{*—2) Eiapsed time Irom snutting off of arilling water




FORMAT—1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING

{DATA SHEET)

KIKULETWA DAM PROJECT

: HOLE No, KD-1 ISHEET OF 1
LOCATION RIGHT BANK DEPTH OF HOLE 20,00 m co&qm'emceol9;3"1988
- (331988~
ELEAVTION 822,38c DIAMETER OF HOLE 101/86/76,“,“ COMPLETED oo
CQORDINATE : )
ANGLE FROM nORIZONTAL 2207 MeAsuRep py O ¢ PIMBU
BEARING OF ANGLE HOLE .. |
EQUIPMENT FOR WATER DIPKUETER( ELECTRICAL)
LEVEL MEASUREMENT ;
_ =1} =2
DATE - TIME DEPTH OF HOLE| pEPTH OF ELAPSED CEMENTING ,
MEASURED | MEASURED |Wtasunment | WATER LEVEL TIME CASING REMARKS
B o ‘ AFTER
9-3 18:00 | -5.00 4,00 4hr ~1.50 DRILLING
: _ _ BEFORE
10-3 7:45 ~5.00 ~4.00 -1.50 WORK
D S AFTER
., 12:00 | -5.00 -4.00 -1.50 WATER TEST
o - : 5 ' ' . . AFTER
) 19:30 [-10.00 -5.20 15min ~5.20 "DRILLING
; o S ' BEFORE
11-3 7:45 -10.00 ‘NONE 12hrl5min -5.20 DRILLING
ye 13:00 |-12.25 -9.00 30min ~5,20 BREAK
T ~ o AFTER
er © | 24:00 12,25 -9.20 1hr30min -5.20 BRERK
T AFTER
Y 17:45 }-14.00 ~7.60 ~'30min -5.20 DRILLING
— " BEFORE
12=3 7:45 ~14,00 9,20 14hr30min -5.20 DRILLING
: BEFORE
Pt 12:00 -15.00 "“8.85 -5,20 - TEST
_ , _ _ AFTER
. 13:00 |-15.00 -8.80 -5.20 PEST
- - : "AFTER -
e 18:00 [-20.00 -8.80 ~5.20 DRILLING
. ' T - BEFORE
13"3 7:45 h20\-..00 "9-60 -5 .20 WORK
: e AFTER
0 10:30 | -20.00 ~9,60 5.20 TEST

1°=1) Mark *None® when water level exists under the bottom of hale . -
{* =75 Elapsed vime lram snunting off of arilling water



Ji.
iy

e
g

{DATA SHEET!

PAOJECT KINULETWA DAoLt ne 10=2 ;uEET  OF

Locarion . ZEFT BANK DEPYH OF HOLE Z7el0. m  CONMENCED ‘—2-]1—5--2%&1%888
eLeavrion B12.406m . DIAMETER OF nOLE 10Y/86 _ mm  comrieven ““‘“‘"%*9"“.
COORDINATE — L ay He WAMEYO
ANGLE FAOM HORIZONTAL —90° MEASURED 8Y T
BEARING OF ANGLE MOLE
EQUIPMENT FOR WATER DIPMETER (ELECTRICAL)
LEVEL MEASUREMENT on tee2i
DATé TiE - DEPTH OF HOLE| pepTH oF ELAPSED | CEMENTING ' REMAKRNS i
MEASURED | MEASURED |MEasurmenT | WATER LEVEL P TImeE | casing
m : " ! = :
16~2 13:00 |  G.L, G.L. "t - E NIL” i
_ . E
"o 18:00 | -1.75 G.L. 15min | miL AFTER WORK
RN | BEFORE
17-2 T30 | ~1.79 G.L 13 hr 45nin . NIL STARTING
: : BEFORE
" 12:15 | -5,00 | G.L 150in NIL WATER TEST
. - : - ' AFTER
11} 1 H g -5 .
" | 12:45 | -5,00 ¢.L | RIL WATER TEST
- " - AFLLR
"] 18,00 | -5.00 . G.L NIL | WORK.
T 18-2 | 7:30 | -5.00 6L NIL BEFORE
S ' . | o S STARTING
" | 10,40 | 5,00 G.L NIL-
"o].16:45 | -5.00 | GL | o} ML
[ Y- . . A AFTER
" 18:30 | -8.00 | c.L : ML . omw
e : — BEFORE
16~2 1§ 7:00° | -B.0O C.L * o NIL | STARTING
S - - i I AFTER
1] . - 4 —
" 1.8.00 12,50 G.L. l 6hr 00 win} . 7..0Q WORK
: : ; 5 T T BEFORE |
20-2 7:00 -12:50 G.L j 19h 00 mig - 7:00 STARTING
T T — r S AFTER -
v | 900 12,50 G.L | 7:00 WATER TEST
T3 , : Ny "AFTER
" 11: 12, . _ 10 :
I Bt 12.50 ¢.L ! 10:00 WATER TEST
: , . T I - - | BEFORE
i 13,30 | -15:00 | G.L | 30 min ~12,50 WATER TEST
— _ : : = - AFTER
"1 26:30 | -15:00 G.L . é - 12.50 WATER TEST |
1 = —
1 212 | 800 | 15 :00 G.L f ~0.50
i
P

S VY Mark T Noné® when water level €xi51s Unoer the DONOM ¢! fone
{°—2) Etepsed 1ime trom shutting ofi of ari'ling veater



[DATA SHEET)
prcIeCT EINULETHA NAMOLE ne KD-3 ISHEET Dt
vocavion - _LEET BANK oerroF wote - 20,00 m  commenceo 2121988
ELEAVTION _ 817,454 M DIAMETER OF HOLE 101./86 mem  COMFLETED .25-2-1988
COORDINATE
Aﬁ-*G.LE. FROM MORIZONTAL =99 ° MEASURED BY }-{-w WAHEYO

EEARING OF ANGLE HOLE

EQUIPMENT FOR WATER DI PMETER ( EL ECTRIQ& L
L_EyEL ME ASUREMENT

IR Y] 1*=2)
DATE ot ‘.':}.15 D“PTH OF NOL: DEPTH DF l ELAPSED L. pIAENTING . ’
MEASURED | MEASURED |k AsURMENT i WAYEA LEVEL | TiME J { gr«sr'w?:: " ' 7“"""“""‘5 .
' M ‘ 1 M | START OF
21-2 7:00 ‘G.L NIL - | NIL | BORING
. : - T T BEFORE
" 15:00 | -5.00 8-3.40 | 1BMin. NIL %ATER TEST|
o ' ' ' ] AFTER .
H 16:15 —5,00 ~3.00 o NIL 1ATER TEST
N L " EVENING
r 18:00 -8,00 ~2.15 15 Min, ‘NIL AT CLOSING.
5 = . R T MORKING BEFOR
lL22-2 | 7:00 | -8.00 -4.30 l1snrismin}  NIL | STARTING |
N i , BEFORE
" 9:45 | -10.00: " ~-2.90 | 15 Min.| NIL WATER  TES j
o _ T - - AFTER y
v | 11:15 | -10.00 | -3.70 NIL kATER TEST|
, . 1 EVENING -
n ! 18:00 ] ~15.00 -4,30 | 2 hrOOMin -~14 .00 AT CLOSING
. _ IMORNI NG
232 7:00 | -15,00 ~5.00 |15 hrOOMin -14.00 |[BEFCRE STARTIN
' _ ' | BEFORE
n 15:00 -20,00 ~4,920 15 Min. _-.17'6O WATER TBSI
” | | ATER i
o 18:00 | -20.00 -4,30 _ -17.60 |WATER TES
25.2.. 7:30 | ~-20.00 -4,45 -0.20
i
g
i
i

{*=1) Mark "None™ when water bevel exitis unger the DEIEm L& "It
(=2} Clapsed tame from shutiing off of arilling water :



&t

FORMAT--1: REZCORD OF WATER LEVEL_IN O, HnOLE DURING DRILLING
{DATA SHEET) :

PROJECY KIKULETWA DAMOLE No 1oy ) 1SHEE™ Iol3 .
cocation HEAD RACE CANAL . roLE 20,00 . commenceo 2hn2m198
geeavrion 825,888 M DIAMETER OF nOLE 101/86 wm  comeieven 28-2-1988
COOROINATE ... - e
ANGLE FROM HORIZONTAL =80 7 measured sy H, WAKEYO

-~

BEARING OF ANGLE HOLE
EQUIPMENT FOR WATER 1PiETrs (electrical)
LEVEL MEASUREMENT :

=i =21
DATE - ' DEFTH OF {OLE c : i . g e |
MgASURED :AI!:A:SUREﬁ ﬁéasunm:mh Empw:rshn?;vu gr‘fﬂ:SE? g;?.;fé“”” i . REMARKS
25-2 | 7:007| -0.20 NORE | EIL E N
T D T BEFORE
y 13:30 | =5.10 ~3,30 o " LE
200 ] 43 45min WATER TEST
_ o - AFTER
1" l6:l .- alo ""1-1 " N . i I -
v 1615 Se +2 | | WATER TrdT
w1 | AFTER
" | 18:30 | -8.10 ~2.00 min " hork
26-2 | 7:00 | =8.10 ~7.45 | 13hr w -t BEFORE
S S 55min - | DRILLING
no| 10:30 | =10.20 . -3,50 O | BERORE
| o 15min | WATER 1EST
o : _ T BEFORE
on 17:00 | -15.00 ~4.60 ;e ~10.50. |- |
| '7 . .5 + | 15min 27 | warEn TRAT
N PO - _ | ' AFTER
1 18:00 | -~15.00 ~9.15 lhr -~ =10.50 DY
S S Z _15min . WORK
NER . L 14hr BEFORE |
27-2 | 7:00 | -15.00 | -13.00 rsminl 10?9 | DRILLING|
_ - . o ' | AFTER
| o 1znr ' " | BEFOZ=E
28-2 | 7:00 | ~20.00 | -14.20 Womin] —12:60 | wampn TEk
A - f f AFTER |
" 14:30 | -20.00 ~9.50 ' NIL COMDLETT 63
29-2 | 8:00| -20.00 | -14.10 Y
1
j .
i N

- T=11 Mark "None® when water level existt under {he botiom of hoie



FOF‘(MATv—‘l: RECORD OF WATER LEVEL IN DRIL.LHOL'E DURING‘ DRILLING
A{DATA SHEET]

KIKULETWA DaM - PROJECT . HOLE No, KD-5 ISHEET of 1
LOCATION DEAD RACE. CANAL DEPTH OF HOLE 20.00 COMMENGCED Ig—jﬁggm
ELEAVTION _ 829,683 m DIAMETER OF HOLE 19}_L8_§116mm GOMPLETED B;_Mfim
COORODINATE ‘ |
ANGLE FROM HoRizonTAL 2907 ' MEASURED Y H . WAMEYO
BEARING OF ANGLE HOLE
EQUIPMENT EOR WATER DIPMETER( ELECTRICAL)

LEVEL MEASUREMENT .
"1 ("2
DATE - | TimE UEPTH OF HOLE! pepTn oF ELAPSED CEMENTING '
MEASURED | MEASURED [QTasyrmenT | WATER LEVEL TIME CASING REMARKS
- ' _ BEFORE
7-3 7:00. NIL NIL NIL DRILLING
' : AFTER
s 18:00 -1.90 ~0.80 NIL DRILLING
. | BEFORE
8-3 7:00 -1.90 -1.20 : NIL DRILLING
= _ T BEFORE |
e 13:30 -5.30 -3.10 : . NIL TEST
_ - . ' T AFTER
Y 16:00 - ~5,30 -0.60 NIL © 1 |'mEST
T 18:00° -9.80 -1.70 o NI DRILLING
_ o BEFORE
9-3- | 7:00 ~9,80 ~5.70 S ML DRILLING
o , AFTER
. {10:30 -9.,80 ~2.Q0 . NIL TEST
_ ‘ 1 .| aFTER
ye - 118:00 ~14,50 -1.70 : - NIL | DRILLING
_ , _ - 'BEFORE
10-3 7:00 | ~14.50 ~4.90 _ ] NI DRILLING
, . _ N BEFORE
‘e | 14:50 -15.00 ~4.10 , _ NIL & TEST
—— ‘ T AFTER
. 16:10 -15.00 -4.20 " - NIL - TEST:
- — ' T 1 RETER
s 18:00 ~17.55 -1.70 _ NIL | DRILLING
- ' “BEFORE .
11-3 7:00 ~17.55 ~4,60 NIL | - | DRILLING
_ _ — T ~BEFORE "
'y} 15:35 -20.00 “3.75 . . NIL - TEST
) _ - AFTER
ir 18300 "'20 -00 . _3.25 . : NI WORK
12-3 - 8:00 -20.00 -5.20

[*=1! bark “None® when wacer levsl exists under the bottom of hole . -
{*=2) Elsosed time from shutting otf of drilling warer



AR gl

FORMAT—-1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING

(DATA SHEET) '

KIKULETWA DAM PROJECT HOLE No, KD-6

» ISHEET OF }
HEAD RACE CANAL

LOCATION DEPTH OF HOLE -20.00 commencesd7371988
eLeavrion 411,327 1 omeren of nore  101/86/76 . coupereo 0371988
 COORDINATE .
ANGLE FROM woaizontaL =90 ° MEASURED ay J.DIMBU
BEARING OF ANGLE HOLE . -
EQUIPMENT FOR WATER DIPMETER{ ELECTRICAL)
©LEVEL MEASUREMENT
_ ) . = " <2)
DATE TIME - DEPTH OF HOLE| DEPTH OF . ELAPSED CEMENTING
MEASURE.D MEASURED ‘I&EASURMENT WATER LEVEL TIME : CASING REMARKS
1 : BEFORE
4-3 ’ 7 :OO NIL NIL NIL DRILLING
A : AFTER
ys 18:00 -3.90 -0.85 NIL DRILLING
. - BEFORE
5-3 7:00 -3.90 -2.45 NIL DRILLING
: ' ' - BEFORE
.y 10:45 -5.40 - ~1,20 NIL TEST
- . BEFORE
' 17 :20 -9,95 “5?40 "5.?5_ TEST
) S _ : AFTER
.y 18:30 -9,95 | -3.20 ~5.75 WORK -
T T BEFORE
63 T:00 -9 -95 NONE _5-?5 DRILLING
— — ; BEFORE
Iy 11:30 —15.00 _4.20 _5-75 TEST
e : _ o AE‘_TER
e 13:20 ~—15.00 —4.90 - =515 TEST
o i AFTER
ye 16:15 ~20.00 -2.40 ~5.75 PEST
' : - o _ AFTER
‘e 18:00 | -20.00 . ~3.00 NIL WORK
8-3: . '8:00 -20.00 " NONE . NIL

=11 Mark “None® whizn water leval exists under the borrom of hole .

[* 2] Elapsed time trom shutting oft of drilling water




FORMAT—1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING

(DATA SHEET)

KIKULETWA DAM HOLE No, KD=7

PROJECT L ASHMEET  OF
LocaTion HEAD RACE CANAL DEPTH OF HOLE .20.00 . comMeEncED 292
eLeavrion 807,593 m otameTer oF woLe  1OL/86/76 L e 3737E
COORDINATE ____ : ' o
ANGLE FROM HORIZONTAL 720 ° Measurgo gy H.WAMEYO
BEARING OF ANGLE HOLE .
EQUIPMENT FOR WATER DIPMETER ( ELECTRICAL)
LEVEL MEASUREMENT :
. : {1 (* 2
DATE TiME DEPTH OF HOLE| pEPTH OF ELAPSED CEMENTING . e
MEASURED | MEASURED |MEAsunmeEnT | WATER LEVEL TIME . CASING REMARKS
_ .BEFORE
29-2 7:00 NIL NONE NIL DRILLING
' R o -AFTER
’s 18:00 -5.00 -3.40 10min NIL WORK
i . BEFORE
_ . i "AFTER  *
re 10:00 "‘5.00 -3.55 NIL. TEST
- N N AFTER
. 18:00 -10.00 -4,00 15min NIL DRILLING
- o ' BEFORE
2-3 7:00 -10.00 -6,30 13hrl5min NIL . WORK
: ' AFTER
. 12:30 ~1G6,00 ~-4,20 NIL _TEST
: E AFTER
‘e 18:00 -13,00 ~-5.50 _ 2hr30min NIL WORK
, . o BEFORE
-3 7:00 -13.00 —-6.50 -15hr30min NIL ‘DRILLING
. ) | L -  BEFORE
,e 9:45 -15.10 ~4.10 15min NIL TEST
' o “APTER
s 11:45 -15.10 ~4.65 NIL PEST
. _ ' 'BEFORE
,e 16:30 ~20,15 | -4,00 ~30min - NIL TEST
: AFTER
e 18:00 ~20.15 -4.00 NIL "WORK
4-3 8:00 -20.15 -10.25 NIL

[7=1) Mark "MNone” when water leval exists undsr the bortam of hole . -
{*--21 Elapied time from shutting off of drilfing water



FORMAT-~1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING
{DATA SHEET) '

KIKU.LETWA DAM _ PAOJECT HOLE Ny, KD-8B . smesT 1of 2
LocaTion  _HEAD TANK DEPTH OF HOLE _30.00m  commencep LB72-1988°
ELEAVTION 719,570 m OIAMETER OF MOLE 101 mm  COMPLETED 24_2_1988-
COODRDINATE : o
ANGLE FROM ‘HORIZONTAL “90 - MEASURED BY -7 ,DIMBU
BEARING OF ANGLE HOLE
EQUIPMENT FOR WATER DIPMETER(ELECTRICAL)

LEVEL MEASUREMENT
: -1 T2
DATE TIME DEPTH OF HOLE[ peprTH OF ELAPSED CEMENTING :
MEASURED | MEASURED. | Wi asynmenT | WATER LEVEL|  TiME CASING REMARKS
S . _ "BEFORE
18-2 - B:15 -3.35 NONE 14hrl5min | -1.50 ) WORK
R . . . AFTER
rr 13:20 - ~5 -00 -2 n60 -1 .50 WATER TESrt\
| .
' - ' : AFTER
. 18100 ~7.50 -~3.20 1hr ~ -1.50 WORK
L : : ' BEFORE
19-2 | 8:00 ~7.50 | -4.50 15hr ~1.50  WORK
o ] : - ] o BEFORE
‘e 13:30 ~10.00 -6.75 . 45min | ~4.20 WATER TESE
N . o AFTER
‘e 17:30 -10.00 | "-6.60 : -4,20 WATER TESE
. BEFORE
20-2 8:00 -10.00 | -9.30 -9.20 WORK. |
; ' ' : , - BREAK
. 13:00 -13.75 ~10.00 15min -9.20 OFF
- . ‘ AFTER
e 18:00 -15.00 =12.75 2hr4Smin -9.20 ' WORK
X = - ' b BEFORE
21"'2 8:00 -15.00 " NONE 16hr45min -9.,20 WORK
o ' ' ' AFTER
. 14320 -15.00 ~11.70 -9.20 WATER TEST
‘ . : . AFTER
) e 17:00 | . -16.95 ~11.80 © 15min -12.70 WORE
: o . . BEFORE
22-2 7:45 | -16.95 * NONE 15ht:, ~12.70 WORK
| : ' ' : o ' BREAK
e 13:00 -20.00 ~14.60 1hrlSmin ~14.00 QFF
: o o I 'BEFORE
ey 15:00 ~20.00 . ~17.50 3hrl5min -14.00 'WATER TEST

R T : R AFTER

e 18:00 -20.00 -9.,22 ~14.00 " WATER .TE?T

. - ) . o o T ; : . - BEFORE

23-2 © 8:00 -20.00 -18.00 ~14.00 WORK

S SUCE I o SV BREAK
Yy 12:30 =~23.00 .. _-j17.20 lhrlOmin =14,00 " OFF
S . T i o _ _ '_ i "BEFORE
fe ] 13:30 | -23.00 ~17.50 ~ 2hrl0min ~14.00 WATER TEST

(21). Mark “None® when warter lzval exists under the pettom ol hole -
(=21 Elapsed time from shutting off of drilling water



EORMAT--1: RECORD OF WATER LEVEL IN DRILLHOLE DURING DRILLING
{DATA SHEET)

KIKULETWA DAM - PROJECT : HOLE No. KD7E . ISMEET 2 OF 2 )
oo R “HEAD TANK . N . i -
L_QCATJON OEPTH QF KOLE __30 0 COMMENCEDlB 2-1988
eLeavrion _ 179,570 m DIAMETER OF HOLE 10} e compLeTeo 247271988
COORDINATE . .
ANGLE FROM WORIZONTAL  _290° MEASURED BY J.DIMBU
BEARING OF ANGLE HOLE S .
EQUIPMENT FOR WATER DIPMETER(ELECTRICAL)
LEVEL MEASUREMENT
; _ §* 13 {* -2
DATE - TIME DEPTH OF HOLE[ DEPTH OF © ELAPSED - CEMENTING
MEASURED | MEASURED |lEasuRMENT | WATER LEVEL TIME CASING REMARKS
b
. ' AFTER
23-2 19:00 -25.00 ~22.50 _ -14_.00 WORK
b ' _ | BEFORE
24-2  8:00 | -25.00 ~23.40 ~14,00 WORK
N _ ' ' : ) BREAK
- 12:30 | =30.00 ~21.65 15min -14.00 OFF
_ ' : : ' BEFORE .
Iy 13:30 "30.00 ~22.40 . -14.00 : . WATER TEST
S . L AFTER
.. | 18:00 | -30.00 ~21.80 : -14.00 WORK
©25~2 8:00 -30.00 ~26.10 -10.00

1“1} Mark None” when water level axistt under the bottgm of hole . -
{*~7) Elapsed time from shutting off of drilling water R :



)

RECORD _OF_WATER LEVEL.IN DRILLHOLE DURING DRILLING
{DATA SHEET)

FORMAT-1:

TETLETEA  DAM

//.'

. PROJECT HOLE Mo, ED-Q ISHEET _ OF 4
Location L POWER STATICH  peprw of noLe 20,00,,  commenceo .26-2-1588
ELEAVTION 230,741 DIAMETER OF HOLE _:_L,"_m___j‘l‘ / Bomm coMPLETED 2921088
COORDINATE - AT R
ANGLE FROM HORIZONTAL =30 _° measureo sy J . DTMBL
BEARING OF ANGLE HOLE = '

EQUIPMENT FOR WATER DI PHETRR(ELECTEICAL)
- LEVEL MEASUREMENT . P
DATE -+ DEPTH OF HOLE
MEISURED L’g‘fSUﬁED B ASURMENT »?rEA;"r?::c&vEL l’::rll.ﬁZSED gir:lingrme REMARKS
S 2hr _ JAFTER
26-2 |°18:00 | -10.15 -3,40 10min| -3.05  |DRILLIKG
: - Llohr BEFORE
27-2 8:30 | =10,15 3,80 yomin =720  lwarER TES)
- - AFTER
" 12:30 { -10,15 -3.80 : -3.20 WATER. TweT
| | |  3hr o |AFTER
" 18:30 | -11.65 =575 30min =35.20 WORK
N . 5 | To.s0 |BEFORE
- 28=2 8.00 &ll.65 -3,8 17hr -10.3 o7 LLING
; T | . | Inr - BEFORE
15:25 | -15.20"| ~3.40 Smin| 719-50  |wsren omsp
_ ' FPED
n 18:00 | 15,20 | =3%.80 10,30 liner
) ' | BEFORE
29-2 | 7:45 | -15.20 ~3,80 210,30 |porre i
" 12:20 | =20.00 | ~3.75 10min| =10,30  |oofORE
_ T lwamoo mEST
S : Do \FPER
ol 17:20 | ~20.00 | ~3.80 ~10.30  |fipmes pech
t 18:30 | =~20,00 w3, 80 ~10,30  [AFI®S
‘ . _ Hors
1-3 | 8:00 | -20.00 | -3.80 FIL
—
J

1°=1) Msck “None® when wster-level exists under the botiom of hole
[=~2} Elapsed time from shutiing off of drilling wates






. APP. m-4
EARTHQUAKE DATA IN TANZANIA =







EARTHQUAKE DATA 1N TANZANIA

_Thg_frequent earthqugke zones in Tanzanla are located in the West Rift
Vailey”comprising the bofder of Tanzania with Zaire and Zambia and the East
Rift'Vailey (Gregory Rift Valley) extendihg south from_Nairobi in Kenya.
The project area.féf Kikuletwa No. 1 and No. 2 hydropower projects are

located in a region slightly off to the east of the latter zone.

Earthuake epicenters and seismic map in Tanzania are indicated in the

attached figures.
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RESULT OF FIELD .RECO_NNAIS.SANCE SURVEY

Himo No.l and No.2

4

. Scarcely.

plateau.

Himo No.l Himo. No.2 .
(Existing) Schem A Schem B
Topography
{(Dam) Left bark: Teft berk:
Cliff, relative height of Slope of 40 degre%
o Am, Three J_rrigation channels.
Right bank: Right benk:
Gentle slope of 25 degrees, Slope of 30 degrees
R One irrigation charmel.
River width: River width:
Approximately 10 m. Approximately 15 m,
River gradient: River gradient:
1/25 1/20
- {Headrace) ~ CLiff and flat plateau. Gentle slope ~ plateau .
: Gradient: .1/20.
Gentle siope ~ Valley
foout 200 m in width, in’d)erruddle
of preposed headrace charmel.
(Head tank and . Steep slope, abwt40rnin Head tark: Head tank:
penstock) height." Centle slope. Gentle slope of 20-30
. 40 degrees o the upper Pengtock: _ _ ~ degrees.
slope and 70 degpe&s o the Slope of 40 degrees, and  Penstock: )
lower slope. 2 m in height, CLIff in Slope of 45 degrees in
same places. some places. Ridge.
- (Power station Steep slope of 70 deprees.  Slope of 40 degrees. Gentle slope of 30 degrees.
and tailrece)  River gradient: 1/70. River gradient: 1/50 End of ridge.
: L River gradient: 1/50.
Geology .
(Dam) Basement rock: . : ~ Basement; rock:
' Basaltic rock, interbedded Basaltic rock. Weathered wpper slope
' with thin scoria beds. on both banks. '
. Overburden: " Overburden:
. Talws deposit 3—4 m thick " Scarcely.
o the rlght bark,
River deposit:  3-4 m thick River deposit: 4-5m thick
{(Headrace) - - Basement rock:  Basaltic rock * Basement rock: Basaltlc rock
: ' Overburden: . : Overburden: :
Talus deposit 23m tmck © Thin washcut deposlt
along the valley in some places.
- (Head tark, - Basement rock: ' Basement rock: Basement rock:
penstiock and Basaltic rock. Basaltic rock. Basaltic rock.
power station) . Weathered upper slq::e " Weathered .
o Overburden: Overburden: Overbarden:
-"'Was}mtdepomtmﬁwe Waslrmtdeposmonthe'

plateau




RESULT OF FIELD RECONNAISSANCE SURVEY

Himo No.l and No.2

Himo No.l . ‘Himo No.2
{Existing) Schem A ‘ Schem B
Materials
{Agerepate) Excavated materials availsble on the site.
{Sand) About 30 km downstream, near Nyumba Ya Mungu.
Thindi and Gulutu
Thindi .  Gulutu

Topograpty
(dem)

(Headrace)

(Head tark and

penstiock)
(Pawer station

and tailrece)}

Geology
{Dem) -

{Headrace)

{Head tamk, *
penstock and
pemer station)

Materials

{Ageregate)
(Sand)

Left bank: Slope of 20 degrees.
Right bank: Slope of 45 degrees.

River width: = Approximately 30 m.

River gradient: 1/20

Slepe of 4080 deprees, with 4-5 steep

valleys.
Slope of 30-80 degrees. Ridge

Gentle slope.of 15-30 degrees.
River gradient: 1/10

Left bark: Slope of 45 degrees.

Right bark: Slope.of 5-15 degrees.
Rivéer width: - Approximabtely 15m. -

River gradient: 1/25

Gentle plateau.

Gentle slope of 15-degrees.

' Geni_:ie slope of 10 degrees.

River gradient:  1/30 .

_Basenm‘t mck:

Cneiss, horizontal foliation.
Overburden:
" Scarcely.

River deposit:
Boulders of ¢ 5 m in size.

. Basement 'rock:

@eiss, horizontal foliation.

Quertrarden:

Scarcely.

Bagement rocks
Gneiss, horizontal foliation.
Overburden: - ' '
Talus deposit 3-4 m thick.

Basiarent rock:

Geiss, horizontal foliation. . -

Overtamrden:

" Talus deposit 2-3 m thick on the right

River deposit:
34 m thick.

Basemé.m rock:

Greiss, horizontal foliation.
rerburden: X
Scarcely. -

Baééna-lt rock:
' Gheiss, horizontal foliation. -
| Overbimden: :

Excavated naterials available on the site.
About 5 kn dunstresm, near Kihurio.
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RESULT OF FIELD RECONNAISSANCE SURVEY

Ndungu, Hingilili, Bombo

| "near Naungu.

- near Gonja.

Naungu Hingilild Barbo
Tm .
(dan) Left bank: _ left bark: " Left bank:
-Slope of 30 degrees. Slope of 30 degrees. ... Steep slope of €0 degr'e&;
Right baric: _ Right bank: Right bark:
Slope of 45 degrees. Gentle slope of 10 degrees. Slope of 4 degrees,
River width: . 20m River width: 15m © River width: 10m
River gradient: 1/15 River gradient: /10 River gradient: 1/7
(Headrace) Slepe of E0-70 degrees. Top of narvow ridge. Slepe of 30 degrees, crossing
a valley
(Head tark and Ridge slope of 50-70 degrees. Ridge slope of 50 degrees.  gentle slope of 20-30 degrees
{Power station Ridge slope of 50-70 degrees. Gentle slope of 5-10 degrees. Gentle slope of 20 degrees.
and tailrace) River gradient: 1/10 River gradient: 1/10 o
"Geology 7
{Cam) Basement rock: . Basement Tock: : Basenent rock:
Gneiss. Dip and strike CGneiss. Dip and stmke . Gneiss, horizontal
" of foliation, N-S,15°E, of foliation, N15°W, 25’NE.  foliation.
. Overburden: Overburden: Overburden: .
" Talus deposit, less than Surface soil 1 m thick. Boulders ¢ 4 m size.
o2 mothick, . S
River deposit: River deposit: River deposit:
Scarcely. _ Boulda‘s_é,.‘Z—S m size. Scarcely.
{Headrace) Basement rock: Basement rock:  Basement rock: _
Gneiss, horizontal ~ Gneiss, horizontal Gneiss, horizental
foliation. _ foliation. . foliation.
Overburden: - Overtrirden: Overburden: -
Boulders ¢2-2m size. Boulders ¢ 2-3 m size. Surface soil 1-3 m thick
. (Head tark, . Basement rock: Base‘nent rock Basement rock:
penstock and Greiss. Dip and strike Gneiss, horizontal ‘Boeiss.
power station) of foliation, NSO'W, 30 NE. fOlla‘h.m. '
" Scattered boulders “Talus depcsit 24m Talus deposit, more than
# 2-3 m size. thick. : B 3 m thick.
_ Materials n _ o o .
(Agaregate). . Excavated matamals o "Eb(cavated materlals
' available on the sit'e. - avallable on the 51te.
(Sand) 'Abmt:.’,lmdom‘istnean: 'Aboutlhndamtre_an,




of Himo No.1 and No.2

Plan

|

. 3500“4/
isting Himo No.1 Diversion Weir
%




Geological Profile of Himo No.i (Existing)

Diversion weir site

(Left Bank) {Right Bank)

Basdlfic rock. i
hard. Talus deposit

3~4m thick.
Scoria beds.
brittle.

¢ . 1om
Channal :

Penstock and P/S site
(teft Bank) {Right Bank)

Surface  soil-
iess than . {m.

Basaltic rock.
. fresh. massive
~and very hard,

-5
Ry




Geological Profile of Himo No.2

Dam site
(Left Bank) (Right Bank)
7 — Irrigation channels Irrigation channel
‘ -
AW

A

Weathered zone

Weathered zone

VR

. Buasaltic rock. River deposit

massive. hard. cf _ 20m

V

Penstock and F/S. sife' (A scheme)

{Left Bank) { Right Bank}

.é\-li—"?

Wash out deposit

v Weathered zone

LgEE v o
7 Basaltic rock L
River deposit massive . hard VO

Penstock and P/S site (B scheme)
(Left Bank) {Right Bank) o

| Wash out deposit
Washout deposit RIS

e A

-Weathered zone

y .
_ S0 20m
“pasaitic rock L1 I



Plan of Ihindi ondGulufu |




Geological Profile of Guluty
Dam sh“é

Surface soil and talus deposit
2~ 3m thick

=+ - A & T

e T T

* \"""_":?3\
- Slightly weathered gneiss
horizontal foliation.

River deposit 3~4m thick
o ‘iom
I N

Pensfock and 'P/S Sife

Surface soil

Surface soil less ftz_an _‘}m

1m thick
+
+
+ +
River deposit --Slightly weathered gneiss.

2~3m thick S horizomgl foliation _ SIS

0 aom
e o 1



Geological Profile of Ihindi
Dam  site

48m

Gheiss 'boulder
25m

=% 1Om
/ 5
Fresh.hard.massive = i * + \
gneiss. . o Fresh. hard,massive gneiss
horizontal foliation. o horizontal foliation .-
River deposit. less than 0.5m
: 0 1Om

L. v 1

Penstock and P/S site

T m

Surface soil
1~ 2m thick

.T_ai.us depo§it , ' _ -
3~4m thick. Talus deposit
S S less than. 2m

.- Massive. hard _gn’éi'ss

horizontal foliation. ¥ = \*
S S , Lo LU River deposit
4~ 5m thick.
0 - 40m
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Geological Profile of Ndungu

Dam site

Talus deposit No river deposit

less than2m
20m
A¥4

4+ k. F
Slightly weathered gneiss Fresh-hard. massive gneiss
o | N-S.15°E foliation
0 1Om
B I T

" Penstock. and P/S site

~ River deﬁosi?
4~ 5m thick -
1 30!’“ / ) s
R P 1
KT T \
T \/ Fresh. hard gniss
' - N 50°W 30°NE foliation

Direction of foliation |

:F
F

-

Fresh. hard gneiss

0 20m






Geological Profile of Hingilili

Dam site

River deposit
2 2~ 3m boulders

: / Surface soil
1om /. _ {m thick

%M

=+ + =+ :I:\:h

Slightly weathered -gneiss Fresh. hard gneiss
' N I5°W,25°NE foliation

O iOm
I T |

Penstock a'h'd | P/S sifé'

Talus deposit
2~4 m thick

| -Fr'esh_.hdrd gnelss ¥ : = o

horizontal foliation

O 20m

-t
7



Geological Profile of Bombo ( Existing )

Diversion weir site

\ - Diversion weir ' /

Boulder

+ -+

S : * \Weathered-gneiss
Slightly weathered gneiss _
horizontal foliation 0 5 m

- ‘ | I I

Penstock and P/S sif_e

Road
Talus deposit
more than 3m

- o ... 1om .
- Gneiss D RN NN R
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25 58 (Part 3:1980

SR 13t General
13 _POTENTIAL ALKALL . REACTIVITY OF
AGGREGATES B ' This method covers chamlcai determination of the
' ’ potential reactivity of an aggregate with alkalines in
Portland Cement. Essentially the tests are pgrformed
on material retained on 1.2 mm sieve only. Finer ma-
terial will react fast during the early age of concrete
and wili not cause harmful expansions, These tests arex

a) Preparation of samples

b} Petrological investigations

c} Chemical test on ¢ontant of soluble siilcs
"d) Determination of reactive flint content

13.1.1 Preparation of test sample

The aggregate in question shall be wet sieved to separate
the fine material passing 1.18 mm sieve. The remaining
matsrial shall be dried .and subsequently separated
in the test fractions by dry sieving. i.e. 1.18 w0 2.36 mm,
2.36 t0'5.0 mm, 5.0 t0-10.00 mm etc. The masses shall
“~wha determined and the percemages by mass (referred
10 “the total mass of the sample “retained on sieve
"1.18 mm) shail be recorded. The tests accor dxr-g*fo clause
+13.2{3 and 13.4 shall only. be performed on.those lest
fracnons wuh a mass greater than 10%. '

13.1.2 Appl.r"ed test merhaa‘-

. After separating the sample into test fractions and
discardmg thase fracticns whose portion is smaller than
10% of the sample, the following tests are applied.

Test method . Claués

Petrological classification 13.2  ail fractions above
’ 4.8 mm

. o .
Chemical test on opal and.
other sciuble silica
ingluding reactive flint  * | 13.3.1 al fractions 1.18 10
" 2.36 mm and
2.36 to 5.0mm

Chemicai test on opal and
other soluble silica “1 13.3.1 b)particles selected
- : according o

clause 13.2from
fractions above

. 5.0mm

Evaluation of reactive o

flint content : "13.4  particles selected

' according to clause

13.2 frorm fractions

ahove 5.0 mm

13.2 'Petrofogiéal invastigations
13.2.1 General

This test is performed on test fractions above 5.0 mm
lsee 13.1.2),



13.2.2 Appérsius
8alance, magnifier. with lamp, and forcaps

; 13_.2.3 Sampla sizas

test fraction {rmm} minimum amount {g)

5.0-100 - 200
10.0-20 1400
20 -37.5 2000

These sub-samples are separated from the preparsd
test fractions by splitting or quartering.

13.2.4 Tost procadura

The particular sample is.spread on a glass plate with
a forcep or by hand and than the unique non-alkali-
sensitive grains are picked out. From the remsindst,
the flints are separated. Finally all minerals known to be
reactive ! or questionabie ? - ‘should -remain. The
selected quantities of flint and ppal plus opal ¢ontaining
and questionable minerals are ‘weighed and given in
percentage by mass of the total mass of the sample.
The separated gpal and the flint are subsequently
tested according to ¢lauses 13.3 and 13.4 respectively.

' 13.3 Chemical test to evaluate content of opaline
minerails and gther soluble silica.

13.3.1  General
The tests are carried out:

3) on the whole test fractions 1.18 to 2.36 mm and
2,36 1t0 5.0 mm and

b) with the farger test fractions 5.0 to 10.0 mm stc.
Fn
}\ selected acccrdmg to clause 13.2.3.
RN 1 2N

The samples are treated with hot sodium hydrokide
solution and subseguently washed with water and wet
sieved.” By this method those constituents which' are
disintegrated by NaOH are separgted. Tha portion is
being evaluated gravimetrically.

13.3.2 Apparatus
The fallowing apparatus is required
13.3.2.1 Balences

accurately to 0.01 g
accurately to 0.1g.

Sample up to 100g:
sample above 100g:
/13.3.2.2. Whaterbath with temperature regulation
9¢°C + 2°C, .

13.3.2.3  Glassware ~— reasuring cyhnder, Beaker
{chemical resistant glass), watch giasses to cover bea-
kers, glass plate. .

1 opal, cha!cedony. chart, flint, coicanic glass, cryaiobulite
tricylmite or fused slica.

2 Clay rocks, slltstone, phylntes, mica, schists, gramtas.
charnockltes and granite gneisses. .

only on the potentially reactive constitvents .

TZS 58 (Part 3):1980

13,3.2.4 Others — forcups, steel neadle.

13.3.3 Ffeag&n'rs

/ NaOH solution 10% {100 g NaOH + water t? give

1 000 mi)

Na_OH solution 4% [40g NaOH + water to give
1000 ml)

Phenolphtalein Indicator solution

14.3.4 Sample size
The test with sodium hydroxide is carried out:

" a) On the entire test fractions 1.18 to 2.36 mm and
2.36 to 5.0 mm with 4% NaOH base. The gquan-
tity shali be 200 g obtained by spliting or quarte-
ring of the initial sampie.

V' bl For the greater fractions 5.0 — 10 mm etc on the

petralogically selected portion {see 13.2.3) of
opaline and other reactive minerals with 10%
NaOH base. For this test'an amount of at least
0.5% by mass of the sample ‘size required
according to 13.2.3 Is necessary.

. Vel o-
If selgetion according to 2. 3 3 yields less than
0.5% by mass, the test is not relevant. _

13.3.5 T7est Procedure

Before cantinuing the test, the samples should be sieved
once mare on the smaller siave of the carresponding
fraction. .

The prepared sample {see 13.3.4) is weighed, fiiled into a
beaker of apropriate size and heated in an oven up to
106°C. At the same time, the NaOH base is heated up
to 90°C i.e. for fractions 1.2 - 2.4 and 2.4 - 4.8 - 4%
NaQH sol, for fractions 4.8 - 9.5 and 9.6 - 19 etgc 10%
NaQH sol,

.The required quantrty of NaOH base should be not 1953
" than 2.5 times the mass of sample tmij}.

Asg soon as the prescribed temperatures are obtained the

. base is poured gver the aggregate sample and the mix-

ture is kept on a water bath at-80 & 2°C for 6Q min.

. After 15, 30, 45 min the sample is sﬁfred' vigorously,

fn order to avoid evaporation losses, the beaker shoiyld
be coversd with a watch. glass. After. termination of
heating period, the hot base is decanted in less than.one
minute and the beaker Is fiiled up. with cold tap water,
subsequemly, the so treated aggregate is spread on-a
_sieve given in the table below snd washed with tap
“water until the disscived and. dismtegrated aggregate
particles and the water does no longer cohitain any
NaOH (check with Phenalphthalain mdrcator)



gt
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Those particles whi}::h pass the sisve are regarded as
dissolved by NaOH." . )

TABLE 5 — Sieve sizes for decsntation/wasahing

Tast fraction {mml Sieva size {mmj}

1.18- 2.36 0.6

v.36- 5.0 1.2
B0 -10.0. -~ 2.4
10.0 -20.0 - T 48

20,0 -37.5 9.5

Tha washéd and-still wet aggregate samples of-the frac-
tions 5.0 mm 1o 10.0 mm and greater are spread on‘a
glass plate and checked with the stest needle for grains
which wers not disintegrated but turned soft at the sur-
tace. Such soft particles are regarded as disintegrated
‘and serted out. This check must be finished befare
the aggregates are drie_d.

After sieving off ahd_gai_cking b’ut"'disintegrated grains the
réemaining aggregate is dried completely (105°C).

After cooling in & desicator, thé samples are weighed, -

The total loss in mass, is referred to the initial mass
of the particular sample and given in percentage by
mass.

The initial mass of the sample is taken:

- tor test fractions 1,18 - 2,36 and 2.38 - 5.0 tha
actual amount used for the NaOH test.

- X _for test fractions 4.8 - 9.5 and greater the weighed
amaunt for the petrological tast {see 13.2)."

For the tést fractions 1.2 - 2.4 and 2.4 - 4.8 the tests are
e be done twice, and the result reported shall be the
average of the two results, i

The loss .in mass evaluated by this test method is a
measure for the portion of opal.containing rocks, mainly
opaline sandstones. ' i

o134 De'términatior; of reactive flint'Eontant

13.4.1 General

. The reactivity of fiirit with alkali bases increases with

decreasing gross density of the flint particles {gross
density = mass over volume including pores) . .

The'gra"sé_';_iensiity s calculated according. to clause

13.4.2 (weighing under water) with the grains of test

fractions retained on 5.0 mm sieve sorted out according
to '13.2 {The reactive flint: contairied in- the fractions
‘passing 8.8 is being considered with test according to
“13.3 and thus its amount is included in the smount of
opal containing materials). T
"13.4.3 Evaluation of averags gross density of the flint
perticles. T ‘
- OFlint js & variety of chert.

According to the test.procsdure described -in Clausae
13.3.6 tha gross density is computed as follows:-

-EW . Mdry
\
€av = the average gross density of particles
M dry = the mass of particles dried to con-
stant mass at 105°C,
M ssa = the mass of particles saturated
: suraface dry weighed in air.

AM sw = the mass of particles saturated
weighed:-under water, _

e J)
Afssa - AMsw lg/em

Where

12.4.3  Fvaluation of cantent of reactive fline

For the computation of the content of reactive flint the
following formuia is applied:

Fr=Fif-Cav) v
{fd - €r)fav
Fr is the amount of reactive flint - -
Fi is the amount of flint in individual test fractions
dis the gross density of dense flint in g/cmn?
fav is the average gross density of flint particies tested
according to 13.4.2in g/fem? i

£r = gross density reactive flint in g/cm?

For the gross density of the densé fiint ?d = 2.6 g/cm?
is assuméd and for the reactive flintfr = 2.0 g/cm?
-Is assumed. Consequently the content of reactive flint is
obtained by

—

Thecontent shalt be computed in percentage by mass to
an accuracy of 0.1%. : : S

- 13.5 Assessment of sensi-tivity of the aggregate sample

to alkali reaction,

The sensitivity of the aggregatge sammiple to aikalf reac-
tion shall be classified according to its content of soluble
silicas and reactive flints. The sensitivity classes not
objectionable, limited acceptable and objectionable ars
stated in the table below. L '

TABLE 6 _ Sensitivity limits of aggragates

Constituents Maximum contents in percentage by
' - mass for the sensitivity classes
Not Limited ‘Objection-
Opaline sandstone [objectionable acceptahie able

and other soluble :

silica minerals

in materjal
retained on 1.2 mm
sieve

Reactive flintin-
material retained * | << §:3%
on 4.8 mm sieve ' .

0.5t02.0% »2.0%

<0.5%

3.0t010.0% >10.0%

Jother liine (1)}
‘Iplusredctive

5 x opal and

<4.0%  |4.0w015.0% > 15%

flint fine (2))




NOTE - Ths above classification was adopted from Gor-
man specifications and considers. malnly the twa most
raactive minarals opsline and flint. Sinca no experience
of respactive records of reactive ‘aggragates of harmful
reactions in concrste are available in Tenzanis, also ather
auestionabis minersis should ba considarad. If deemed to
be necaessary, furthar tests. should. be parformed, o.9.
ASTM C 289 or C 227.

13.6 . Aeport’

_in addition to the general informations concerning
data and place of sampling, supplier, specifications of
sampla etc. the report shalt contain the fellowing data:

- amount of test fractions 1.18 to 2.36 mm, 2.36 to
5.0 mm, 5.0 to 10.0 rarm, 10.0 to 20 mm in per-
cantags Dy mass (see 13.1.1),

.

— content of flint and opaline sandstone plus other
opal containing rocks plus quastionable consti-
~-- -quents - of the "individial Ttest” fractions in
parcentage by mass. : :

- average gross density of flint particles for svery
- individual test fraction img/em?. - .

_ — content of opaline sandstene and other opal
containing rocks and other constituents contan-
ing soluble silica, indicated by the loss in the
mass of the individual test fractions after testing
in NaQH base including the softened particies

. {see 13.3., 13.5}). ‘

— coment of reactive flint in percentage by mass
113.4.3) '

— classification -of the sensitivity of the aggregate
sample

— particular remarks g.g. list of other questionabla
constitutents. :

APPENDIX

Recommended Preventive measures sgainst harmful
alkali - aggregate reaction . : :

The following table gives tentative recommendations

for preventive measures depending on the sensitivity
class of the aggregate and 1he environmental conditions

TABLE 7 — Proventive measuras

Environmentat Conditions

Sensitivity
class of
Aggragate -
maist plus
dry | moist external supply
of alkalis .
non ohjectienable  {none [nene. “fnone
limited acceptabla lnone [LA-cement|LA-cemant
‘1 objectionable - - none -cament] Substitute .~
T T | Aggregates

Lo

TZS 58 (Part 3): 1980
LA-cemsnt = Low Alksll = carﬁent-camalntng joas than
0.6% alkali {as Na ; O — Equivalsntl.
ANNEX 1 |
Sieve Analysis of A ggregé;‘e
Project; Client:

Sample No.! Location:

Description: Operator:

Total mass of dry sample {(Mth........ g " Data:

.Cumul-
ative
parcen-
tage-
M x 100

- Mt

Spacitic -
ation Rem
atrks
limits
passing

Percen-
tage
retained

Mass

Tesisieve
retained
M

78 mm

63 rim -
50mm
37.5mm
28 mm

20 mm

4 mm
10mm

6.3 mm
&mm

3.35

236

1.70 _
1.18mm -
580um §57
600 um
428 ym*

300 ,1m

212 4m

160 um

150 u/m
Passing 75 ym

TOTAL

NOTES

1) Omit those sieves which are not included in specifica-
tions. : . R

2} For caleulating cumg(ativa percentage passing, stact
with 100 and -go on deducting parcentage retained
on each successive sieve, . o B

3) in remarks column indicate whether sample is in con-
formity with spacitication. in the case of fine aggregate

indicate grading zané number.
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COMPENSATION DATA EN TANZANIA







(1)

(i1)

(iid)

(iv)

VIWANGO VIPYA (198)/86) VYA FIDIA YA n:z:o NA MITI YA
MISITU ILIYOPANDJ&

Prev 5 T A

Ulipeji wa Fidia

Fidia italipwa kwa mtu menye mazao yaliyopindwa ambayo yake katika ardhi
au sehem iliyochukuliwa na inarochukuliva ﬁajinayotakiwa kwa shughuli za
leijiji, kampuni, shirika na za :erikali kwa jumla na hivyo kumkosesha
mkuli—a kipatc chake cha kawaid:,

Fidia italipwa tu kwa mazao yalijcpandwa kabié sehemu ya ardhi haijachuku-

liwa kwa madhumuni maalum,

A}akayehusika'na kulipe fidia hiyo ni mtu, kijiji, kempuni, shirika, chema

au wizara inayohusiks na uchukuaji wa ardhi.ﬁiyo. '
' Fidia-italipwa katika muda usiozidi mwaka mmoja taﬁgu'kuchukuliwa kwa

sehemu ya ardhi inayohusika, Iidia isipolipwa katika muda huo, itabidi

alipwe_kutumia'viwéngo vya fidin vitakavyokuwa vinatumike wakati malipo

ya fidia yanapofanyika.

Ieleweke kwamba miulima ambaye shamb . ake 11mechukuliwa ltabldl aPGWe
gehemu nylngmne ya. kulima, Kwa kawaida ardhl halna fldla 1sipokuwa kama kuna
maendeleo yaliyofanyika kama vile uaawa21sha31, matuta ya klnga (contours),

bwawa .k, Fidia kwa madhumuni haya ni tofauti na ile 1nayollpwa kwa aJ+,1

¥a mazao ambayo viwango hivi v1pya v;nahu31ka.

(vi)

(vii)

_Malipo ya fidis ya mezao yatafanywa kwa kﬁplfia'ofisi'za WakurugehZi wa

' Maendelec Vilayani.

Kwa madhummi ya fidia, "mmea! uelewéke'kama shina moja na wala si mche
au matewi, Pamoja na hayo, kutckana na wotaji wake, mianzi mitatu

iteohukuliwa kama shina moja.

(viii) Pidia iliyoonyeshwa kva mazao ya kudumu italipwa kvwa mazao yaliyopevuka.

(i)

Pldla itakuwa asilimia 50 ya. viwan,so hivyo iwvapo mimea 1takuwa imeanza
" kuzaa (au imetlmlza miaka 3 tangu kupandwa.) laking bado kufikia kutoa
.mavuno ya wastanl. Kva mimes ambayo bado kuzaa, fidla itakuwa asilimia
25 ya v1wan50 v111vyoonyeumua. Fidia kwa miche iliyoko kitaluni itakuwa
7'93111mla 10 ya hlvyo vivengo iwano haltqwezekana kuihamisha., Himea ambayo
_:itakuwa mikongwe na haitoi-mazao. vanuyorldhlsha itakuwa na fldia ya
111m1a 25 ya viwvango au inayolingana na f£idia ya- mltl va kunl, lmtegenea

ipi iliyo kubwa.

Kwa mazao aina~ya_pareto, migomba, miwa, minanasi, mipapai na tangaw’z?
ambayo yatakuwa 1. ~vi usiozidi mwaka mmoja, fidia itakuwa as
v e e dgme LT TR ‘mn dmamnn wenama zaidi.

o a A myaka A mdale



FIDIA Kilh Ma%i0 YA (.07
COMPENSATION OF IMPORTANT CROPS

r**m“g**pm«m»m e

L]
% MAZAO Crops
{
b1, mamika CEREALS
Mahindi Maize

Mpunga - (Qa bondeni~irrigated
paddy _ Milimani‘,(FlOOdfplain)
Mianzi Bamboo ' " (up-land)
MNgano
Ulezi
_Uwele

Wheat -
Millet:
Millet

¢ i S i e 7 B &

2. MBEGU ZA MAFUTA

Alizeti - Iyeusi

Sunflower - Jupita _

_ _ ~ Mchanganyiko
Karanga Ground nuts (peanuts)
Tyonyo {Cadior)

Ufuta

wme v

3. AINA YA MAPAPAGE  LEGUMES

: Choroko

§ Maharage  Beans.
Mbaazi
Mikunde
Hjugumawe
4. hmA YA MIZIZL  ROOTS/FIBRES
Magimbi A
t Mihggo cassava
Viazi vitamu ’
Viazi vikuu
5. MBIGU SEEDS /GREENS
: Babia
Bilinganya
Kabichi Cabbage
Mchicha
Hyanya Tomatogs
© Vitumguu Onions
Karoti Carrots
Mahoga Cucumber
Matikitimaji
6, MENGITE  OTHUERS:
Pamba cotton ::_
Tumbaku: -~ Mvuke
tobacco - Mote
- Burley

'
¥
3
b
!
4*h
b
’
H

e

- Ty

-

Lo s e

‘" 01ld rates } New rates
FILIA YA ~ . .. FIDIA MPYA
1982/83 1985/86
Sh/Fecta Sh/Hecta
1,575.00 5,775.00
4,500,00 12, 000,00
2,100.00 5,600,00
1,200,00 - 3,000.00
+2,500,00 6,000,00
1,050.00 4,180,00
650,00 3,000,00
2,900.00 8,400,00
24400.00
6,700,00
%,480,00 10,740.00
935,00 2,700,00 .
2,423,00 6,250,00
2,250,00 7,740,00 -
1,750,00 ' 6,000,00
- 975.00 3,360.00
1,375.00 “4,740;00
1,875.00 6,220,00
5,500.00 | 3,735.00
4,200,00 ' 4,500,00
2,000.00 3,195.00
6,600,00- 7,065.00
7,350.00 15,000,00 -
10,000,00 20,000, 00
: . 20,000,00
8,000,00
- 50,000,00
40,000,00
L~ 20,000,00
22,50@100”
- 24,000,00
- 2,250.00 6,500,00 f
13,500,00 28,425.00
7!435000_. .15’145.00'
4’450900 . 5'034000

pp—.

- -

it ———

- aaa/3.0¢
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FIDII‘ YA ]ﬁ 70 YA KU.JUNU .
COMPENSATION OF P}:.RMANENT CROPS

Bty i i e e s ek o : . Old rates
. [ YerpTa YA SASAT NSNS B New rates et
1"52/83 N DIA MPYA 1985/86
SRR . s E‘NCD"’T\P)HJH 101} Wi s
@;‘?lants %mfnfa{:m g’}f—h/ Frec g W,ﬂbwm 1 .
: *Pe & kile | rila Kilz fMiméa - ;Fidia
_ tHectare H&hr@ Plartt, v ommea  Hekta wea. katika Jewa
A‘feﬁi!ﬁ@ \ CT?‘E?&) ¢oimti} F iy | Hekta . ‘Hekta
QS $) - : :
5}‘5 f0un a« ; ‘_!_Wastanl
H \'-“ i She.)  Shs. |iShs, ll_Shs. Shsi
1, Mazao ya Biashare Cash Crops E j @ @
Katani S.:.s.:.l'j"’" 15 | 60 ,000/= { 45 1 4,000 | 180,000/«
Mibund { ee)-lklpwandwa) 175 2148 1750/= | 450 . 850 | 382,500/=
na migombva ) i " .
o HeLpandva) M5 = |40 | 4,075 ! as3750/ |
‘ Michaiétea\ _ 20 200 ooo,— 56 10,000 560, ooo/" :
; Minazi (coconut palm) voo215 ; 26,875/= | 564 125 70,500,= |
: Mikakao (Cocoa) ¢215 1129, ooo/, 564 600" 1 338,400/=
: Mikorosho (Cashew) 215 : 21,500/= {564 i 100 56,400,’: i
Miwa (Sugar cane) 10 ! 125,000/= 22 12,5007 | 275,000/=
! Mivati (Yattle) P15 ! o155000/= | 45 11,000 -1 45,000/~ |
. Paveto (Pyrethrum) i 5 looo,000/= | 6 140,000 | 240,000/= !
2, Matunda - Fruits i i ' )
CrEe e e N . . t X }
L Dube mafuta 175 -1 13,125/= | 450 . 75" ¢ 33,750/= |
‘Michenza (tangerine)} : - 225 250- 56, 250/_ .
Michungwa (orange)} 175 | 43,750/=" t 450 250" } 112,500/= |
Miembe (mango) 175 1 13,125/= | 450 75 ) 33,750/= |
| Mifenesi (jack fruit) 175 13,125/= 1450 75, 33,750/ =
M1 gomba EPlantaJ.n, banana ) 85 63,750/= | 225 750, . 168,750/—
Mikware (oyster nut) 85 1 12,750/= |225. 150, <} 33, 75o/~
Mikongomanga (pammegrase) i 85 21,250/= | 225 250, 56,250/=
Minanasi ‘(pincapple) . 5 | 50,000/= | 11 10,000 § 110,000/=
Mipapai (pawpaw) 45 -} 36,000/= .} 112 800 :§ 89,600/= -
Mipera (guava 45 |} 6,750/= 112 150. "4 16 800/~
Mistaferi (custard apple) 1 45 1715, 750/= {112 350, '39,zoo,m
Mitende (date palm 215 -26,875/_ 2 564 . 125 1 70,500/=
Midigm, }ilimew, (l:lme lemon) 85 | 21,250/= [225 250 E 56,250/=
* s VIKOLE_%Q_ Seasonings, _ : . ?
. . ] . : . b
E I1iki (Cardamom) 85 i 68,000/= |225 800 ; 180,000/= |
: Mdalasini (Cannamom) 20 | 30,000/= | %6 1,500 ‘i 84,000/=
i Mikungamenga - o5 | 12,750/= |225 150 .} 33,700/= !
' Pilipilimanga Eblack peppezzg 20 ! 30,000/= | 56 1 ;500 . { '84,000/=
‘Pilipili-hoho: (sweet pepper - - 56 1,500/ . 84,000/=
: 'I‘anga.m.al (mnger 10 - }150,000/= 22 15,000_ .| 330,000/=
4. IEHGDI“ Others .
Mi.chikichi (0il pa.lm) 175 |} 26,250/= }450 150 61,500/=
Mianzi (bamboo) -~ 10 - 22 - _
Mizabibu (grape v:me) 85 [154,700 225 1,820, | 409,500/=
Misufi (Kapok) 45 - - 112 - -
- Mlozi (indian almorcld) : 45 e 112 -} - -
: Mai‘urd, mizeituni Ethz,op.tan .- S B
_ . Mahageny) 175 - 430 T -

co-/4no.



FIDIA Y& MITT YA NTSITU ILIYOPANDWK
COMPENSATION OF FOREST OF PLANTATION RESOURCE9

SEHEMU A:

Aina ya-miti/xﬁagego' o imeonyeshwa katika sehemu ya pili (second schedule) ya sheria
va, Misitu, Fidim italipwa kwa mita ya ujaso kipimo halisi juw ya ganda (M).

Tungu la 1:  Magogo (Logs) , 0ld rates | New vates
Aida ya Magogo Pidia (1981 (Shs.) | 'F;dla Mpya
Type of logs < :

I 850500 eeseensesnsavas 1,020,00

II 175,00 docevsanoasccnnss . 210,00

IIT 120400 seveseveeseseare 144400
v BOS00 yevsessronaveose 96,00

v 60,00 sivvanersrsecnss 72,00
VI 40,00 ceansencacsasane 48.00

lelmo vya wjazo vya magogv v1tak~d1r1wa vubokana na mzingoe wa katl na urefu

kufuatana na Jedwall za ujazo wa magogo.,

Fungu 1a 2: Nguzo gPoles!

Daraaa 1 P
Zaidi ya cm 15 lakini si zaidi ya em 20 za kipenyo{diameter) jun ya ganda katika

sehem: ya shina (butt).

Negwzo za mashambani (plantation pbles) vesse Shs,1,00 kwa kila mita ya urefu,

L

Nguzo zilizo na kipenyo zaidi ya cm 20 sehermu ya shina zitapmws kama magogo na
kofidiva kwa vivango vilivyowekva, figuzo zitakazofidiva kwa urefu zitapimva hadi
Sehemu va ncheni yenye kipenyo lelchovungua em 5 juu ya ganda,

Fungu 3:  Fito §Withiesz _
Nguzo zenye kipenyo chini ya.cm 5 gehemu ya shina zitafidiwa Shs,2/= kwa kila mzigo

. mmoja au kila fito zisizoazidi 50,

Funau_ﬁghhxuni.(FireWOod}

Fldia ya lkuni 1tatolewa kufuatana n& uwingi kama 1fuatavyo~—
(i) Iuni za wsitund pamoja na miti migum 11iyopandwa .. ceees Shs 2. 00 kila fungu

va mita ya ujazo. _
ii) Kuni za mashambani .c.ceessse Shs,2,00 kila fun 1a mita ya ujazo (miti laini .
& . )

Fungu 5: Mkaa

Fidia ya kuni zitumikazo kutoa-mkaa italiﬁwa kﬁfuataﬁa na. kiwango kilichowekwa
kulingana na uwingi wa kuni. Njia nyingine, fldla italipwa kwa kiwango cha Shs.4.00
kila gunia 11kichukuliwa kuwa na uzito wa kilo 28, :

Fungw 6: Unondo (Raffia fibre) Shs.220.00 kwa kile 1,000,



okl

Tungu 73 Mbegu za Miche

MbEEW sessovsosniossonmonan Pidia italingona na.gharana y& ukusanyaji wa mbegu
(a) Hiche _- :

Mche mmoja usio wa mapambo (non-ornamental) sessessssees Shs,2/= Xila mche
(b) Miche ya Mapambo eesescasessssse Shs,3/= kwa kile mche -
(c) Miti ya Krismas vesenasessoneesShs,10/= kwa kila mite ya urefu,

Pungu B: MNazao ya Mikoko (Mangrove produce)

(i) = Magogo, ikiva pamoja na nguzo zenye kipeunyo %kipachozidi om thelathini sehemu
ya:usé-wa wa mita 1,3 juu ya ardhi kufuaiana na viwango vilivyewekwa katika

mafungu I na V ya magogo,

(ii) Nguzo
Dara’ja I nal.:a.olanoo.o;;looo;o;-u.n‘co-a;o-;;;clocc-ol Shs‘160‘00
Xipenyo cm 20 shinani = 30 sehemu ye. kwa kila 20 (scexe) au
usawa wa mita 1.3 Jjuu ya ardhi kulingana na sehemu ya

kipima hiki (pro rata)

Daxaja II Q.".'...Ql.-‘l_l.’..9.........°.°..¢'...'.6 Shs."GO.OO kwa kila 20
£33 15 o 26 kipenyo vehemr yu shina (Scere) au kulingana na
' schem: ya kipimo hikd

Da‘raja III LE AR sessrabe sesssdosedo e -_°_¢_¢.°'il.l|.ﬁl . Shs.6o!00 k"la klla‘ 20 au

em 10 ~ 15 kipenye sehemu ya shina kulingana na sehema ya
kipimo hiki,

DE}'raja IV 'BO‘..-G;f.lﬂ.lﬂﬂ".ll.l"D_Q_D‘O‘O_I_l.-‘l._(_-.lQI Sh3¢30.00 kwa kila 20‘2{1

cm 5 - 10 za kipenyo sehemu yo shina kulingana na sehemu ya
kipime hiki.

W T R e L R T R LY e dtdts L 2 dl Eol XA TS SR Shs.20900 kwa kila 20 au

si zaidi ya cm 4 za kipenyo shinani kulingana ns. sehem ya
kipimo hiki,

Fungu 9:

Vivango vya fidia kwa ajili ya miti ya misitu ambayo haikuonyeshwa katika sehem:
. ya A ne B vitaamuliwa na Morugenzi wa Misitu.
SEHEMU_ B: o
Fidia kwa mezao yo& misitw iliyopandwa (plantatio_n Lorvest nroduce) iwapo jtakatwa 3
itakuva kema ifuatavyo:-— o : : : :

cl./siO.



Punga 1: Miti laini (Softwood)
e Y-

Chini om 10 (juw ya ganda) Shs.70,00 mita ya wjazo (juu ya genda)
Cm 10 - 20 : . Shs.80,00 ™ " n g
Cm 21 - 25 Shs,90,00 w n  w n
tm 26 ~ 30 ShS,‘lQ_O',O-(.) nooow.w "
Cm 31 = 35 - Shs,110,00 # S
cm 36 ~ ne zaidi _ o Shs,120,00 " » w "

Fungu 2: Miti miguma {Hardwood)

Kipenyo sehema ya  Sho/mita ya ujazo lipimo halisi juu ya gands
Kimo cha kifua : . . .
- (om juu ya ganda)

—————

Chini ya  Fidia kema  Fidia kama  Fidia kema  Fidia kema

cm 20 nguso nguzo ngazo - - nguzo o
21 - 30 60 150 50 | 50
31 = 40 75 200 T 100
41 - 45 120 300 100 400
46 - 50 - 180 300 125 100

Zaidi ya 50 180 300 : 150 100
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APP. VI

HYDRAULIC CALCULATION
(1) OPEN CANAL

{2) CULVERT






) ﬁydraulic Calculation of Open Canal

The most economical cross section of open canal is designated to flow
the maximum dlscharge under the condition which makes wetted perimeter
be minimum for a given cross sectiom.

That is: : .
Cross Section of Canal : A = (B + mho)ho
Bottom of canal : B = (Afho) ~ mho
Wetted Perimeter 1 P=B + 2 1+m* ho
p=-2 ho (2 V1+mZ - m)

ho

Assuming'that cross section of camal (A) is given, the relation of
bottom width (B) and water depth (ho) for the most econom1ca1 cross
section is derived as follows.

B/ho = 1/2 (/1+md - u)

On the other hand, uniform flow is given by the following equation.
/3 .

(o v w oy O

- AR _ _ B . B . x B8/3

o 2/3
(1 + 2/1+m2 %9)

8/3

i

K x (%9) X B

K-value for the most economical cross section is:

eo Qn 2 /Tm’om
. = Y 8/3
38/3 JEQ; . 210/3 x (/14?2 - W) /

In case that the followlng canal data are glven, Krvalue and bottom
width for the most econom1ca1 cross section is respectively calculated
as follows. :

Hydraulié siépe (1/S0) 5:1/1,000

Roughness coefficieat (n) : 0.014
Discharge (Q) : 17.9 cu.m/sec
'Side slope of canal (m) : 0.3
Then,
K = 2/ 14m? - m _
210/3 x”(/lfmz'—n)§/3-:
2 x V1+0.3% -0.3 .
iy T, T 0:3%
2193 ¢ (/1032 - 0.3) |

-1 -



w— 3/8
B = (g.nk/So) ’

17.9 x 0.014 x /1000)

0.390 = 3.09

=

Based on the above-said calculation, the width of bottom canal (B) is
3.0 m. . .

Calculation of Discharge for Open Canal

A= (B + mho) x ho = {3 + Q.3ho) x ho
P =B + 2ho[1+m® = 3 + 2,088 x ho
R = A/P

11/2 = (1/1,000)1/2 = p.0316
/2 = 1/0.014 = 71.4286
Vv = 1/n x R2/3 x 11/2

= 2.257 x R0.667

H A R V. Q
0.10 0.303 0.094 0,466 0.141
0.20 0.612 0.179 0.716 0.438
0.30 0.927 0.256 0.910 0.843
0.40 1.2438 0.325 1,066 1.331
0.50 1.575 0.389 1.202 . . 1.894
0.60 1.908  0.449 1.323 2,524
0.70 2.247 0.504 1.429 3,211
0.80 2.592 0.555 1.524 3.950.
0.90 2.943 0.603 1.611 4,740
1.00 3.300 0.649 1.692 5.582
1.10 3.663 - 0.692 1.766 6.467
1.20 4.032 0.732 1.833 7.391
1.30 4,407 0.771 - 1.898 8.363
1.40 4.788 0.808 1.958 - 9.374
1.50 5.175 0.844 2.022 10.464
1.60 5.568 0.878 2,069  11.522
1.70 0 5.967 - 0.911 . 2.121 12,565
1.80 6.372 0.943 2.170 13.830
1.90 6.783 0.974 2,218 15.043
2.00 7.200 .1.003 2.262 16.283
2.10 7.623 1.032 2.305  17.570
2.20 8.052 1.060 2.346 18.894

2.30 8.487 1.088 2.388 20,264
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(2) Hydraulic Calculation of Culvert

_ Bottom width of canal t B o= 2x = 3m

Depth of canal T H=2x + 8§ = 3.8 cm

Radius of upper circulator portion : vy =x = 1.5 m

Height of lower rectangular portion: hl =x + § = 2,30 m _

Cross section ¢ Ao = 3.571x% & 2x%8 = 10.435

Pervimeter of cross section ¢ Po o= 7,142%x + 28 = 12,313

Lross section avea of flow : A = Ao - (Box3 - ho/x2-ho?)

Wetted perimeter P = Po -~ 200x

Bo = rad Bo _
sin (90° -~ go) = ho
X
Calculation of Discharge for Culvert
i A R p3/2 v Q

0.5 2.5 0.375 0.52 : 1.174 1.761:
1.0 . 8.0 0.600 0.7113 1.605 4,816
1.5 4,5 0.750 0.825 - 1.862 8.379
2.0 6.0 0.857 0.902 2.036 12.214'
2.3 6.9 0.908 0.9238 2.114 14.592
2.4 7.192 0.914 0.942 2,125 15,288
2:5 7.505 0.937 0.957 2.160 164210
2.6 7+.794 0.950 0.966 2.180 16.993
2.7 8.08 0.961 0.974 2.198 17.773
2.8 B8.372 0.971 0.981 2,213 - 18.531 .
2.9 8.654 0.978 0.986 12,225 19.255
3.0 8.921 0.985 ~0.990 2.234 _'19.932
3.1 9.181 0.989 0,992 2.239 20.556
3.2 9.427 0.989 0.993 . 2.241 = - 21.128
3.3 9.660 0.987 0.9921 2.237 ©'21.060
3.4 9.878 0,981 0.987 2.228 22,005
3.5 10.066 . 0.970 0.980 2.212 "f22;264 Lo
3.6 10.232 0.952 0.968 2,184 22:,354 -
3.7 . 10,362 0.924 o .949 2,142 22.194
3.8

10.434 0.847 0.896 2,022 21.100
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_APP. VI

. TOPOGRAPHICALMAP







" APP. VII
TOPOGRAPHICAL MAP

(1) TOPOGRAPHICAL MAP (Scale 1 : 5,000)

(2) TOPOGRAPHICAL MAP (Seale 1 : 500)
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