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. Year Mard Coal ~ Lignite - Ofl Prockets Other /1 - Hydraulic Totat

_ _ Fuels. : Generation
1) ™ W ® E S TR (-1 3
1975 9.1 17.2 34,5 1.4 37.8 15,623
7 7.5:- 16.3 _'29;6 s 5.8 15,283
7 e2  We. a4 a1l kg 20,565
78 5.6 00 07 o 43.0 21,726
o7 238 B 0.6 sa s
3.9 2.7 25.0 0.6 ws 23,275
8 3.6 21.3 23.6 0b 5.1 2,673
B2 3.4 208 2.6 - 5% 26,552 -
e 2.9 285 o - 41.5 a7,347
8 2.3 0.7 . #Bao 0.1 43.9;_. - 30,613
s 2a 4.8 07 K- 35.2 34,219
8 20 _é?.o e 3.5 9 s
8 14 384 124 5.8 2.0 44,353
e 0.7 25.3 ) “:s.é. 6B 603 {43,049

[_1. Fire wood generation upto 1981 and natural gas and geotherm_al. after 1984,
Hostever, the sh_are of geothermal is mearly zero in the period.

~ Source: TEK .
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3.5 MARORRMOBBKM

" Transmission Lines Distribution
- - , Lines :
0KV 220KV 1/ 156KV 66KV 2/ Total 3/, 4/ Grand total
1979 2,870 93 . 11,393 2,436 16,792 161,678 178,470
80 2,870 93 . 12,937 2,447 18,367 188,781 207,128
B 2,918 93 12,818 2,418 18,247 198,89 . 217,116
82 3,67 93 13,388 2,279 19,439 - 213,473 232,912
B3 4,068 93 14,247 2,301 20,709 228,039 - 208,748
8 4,485 15.7 15,184 2,302 21,987 250,743 272,730
85 4,995 157 16,472 2,179 23,662 279,004 302,676
85 S,767  95.7 17,468 2,006 25,257 309,815 335,072
87. 6,606, 87.5 17,985 1,919 26,598 344,839 371,437 '
8 7,202 875 18,832 1,772 27,894 381,850 409,746
1/:: For fﬁterﬁonnection with fﬁreign poﬂér systems onif;  |
2/: 66kV lines were converted to 33KV where demand is small.
 3/: .34.5kV and lower tension lines. _ :
4/: village electrification lines are included. For 1979-85 period, the

- total is obtained assuming 5km line length for every villaQe._:After
. 1985, actual length is used.

'sburée: TEK
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Totat village Wumber of etec- Wumber of " Percentage of

mamber. . trified village village with  village with
- in the year electricity at electricity
. B the end of the
Year : o . T year
1979 .- 2,466 15,460 42.8
1980 36,155 2,88 o 18,345 50.7
S . - 1,466 | 5#,511  sas
.'.19‘52 N - 2 . 22,032 £0.9 -
1983 - z,4_e£ 24,-456 ' 67.6
1984 o a0 - ze._sis 73.3
15&5 36,155 . 4,076 : . 30,591 8.6
.1.986 . 5,06 33,885 .7 -
s s ém 36,557 973.27
" 1988 - 35,167 - o Y - 99.0..

Note: Also covers Sub-District.

Source: TEK
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T =10

L R )
. Villages Without Electricity
_ Total ~ Villages  — I —p T
Enterprise Mo. of with - . (%) [Instail. Install. Defective
: Village Electricity Work Work not Villages Totel
. T iUnderway  Inftisted
! " ! L T T
Bosphorus 938 938 (100) - - - -
‘Southern- 2,284 2,272 ¢ 9%9.5) 5 1 & 12
Marmara S : : '
Aegean . 2,932 2,9% ( .& 2 1 15 18
_Toroslar. 1,688 - - 1,688 (100) - - - -
Erciyes 1,455 . 1,451 ¢ 99.7) th - 3 4
Kah. -Gazi 2,170 2,143 ( 98.8) 14 3 10 2
Eastern- 2,374 . 2,318 ( 97.6} 52 3 1 -56
Anatoria Sl )
Kizikirmak 1,956 1,946 ( $9.5) - - 10 10
-Ondokuzmeyis 2,141 2,133 ( 9.7y 2. 1 3 [3
Porsuk 1,665 1,884 ¢ 99.9) - - 1 1
Mediterranesn 045 945 (100) - - - .
Heram - 1,114 1,113 ( 99.9) - - i 1
Central- 3,120 3,113 ¢ 99.8) - B | .3 7
" Anatolia o . ' __
Dicle (Tigris) 1,926 1,832 ( 95.2) 26 22 4 92
Firat ' 1,305 1,254 ¢ 9#6.1) 27 5 19 51
(Euphrates) o :

Van Golu ' 1,366 1,341 ( 98.2) 4 8 13 - 25
(Lake Van) ' . : - _
Eastern Black 2,167 2,159 ({ 99.6) & - 2 B

Sen o

Ilgaz 1,839 1,839 (100) - - - -

Sakarya 709 705 ( 99.4) - - & 4 -

Malatya 512 504 { 98.4) & - 4 8

Erzinkan 563 580 ¢ 99.5) - - 3 3
T T T T -

Turkey 35,167 34,834 ( 99.‘_[) 143 45 © 145 333

L g I 1 ]
Source: 1988 Annusl Report of TEK
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DR AV ASYURROSRMAR (19884

7 Received Sent out

T Energy. .. .. . Energy. Loss

Item . I (MWh)- = . (MWh) (%)

A, ' Substations R R

Konya I . 216,740 216,740 - -

" Konya II - 100,093 96,194 3.9
Karaman 64,779 64,137 1.0
Eredli . 59,307 56,923 4.1
Seydisehir 48,540 . 46,321 4.6
Aksehir : 46,328 43,859 5.4
Ladik . 43,936 41,572 5.4.
cihanbeyli 32,902 30,437 7.5
Qurma 28,394 28,796 ~-1l.4
Alibevhoyigi 11,238 10,096 " 9.8

L Goksu : 9,065 _ 7,399 .18.4
‘Karasinir 8,809 7,785 11.7
Subtotal 670,124 650,259 3.0

' B. Otheér Provinces

Received 2,275 - ' N

Sent out 5,315 - =

. ¢. Small Hydro 4,517 R

D. Total o 671,601 . - | -

Source: TEK, Meram Power Distribution Company

T_'—-_l& .
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Consumed

Composi

Category med i .tion
| - Energy (MWh) (3)y
1. official Department 29,893 .00
2. Household =~ 204,229 33.9
3. commerce = _29;637" 4.9
4. Small Industry. 129,376 21.5
5. Big Industry 92,888 15.4
"6. State enterprise 48,028,' 8.0
7. Construction 3,293 0.6
8. Agriculture 24,299 4.0
- - Irrigation - '
9. Municipality 3,629 0.6
Waterworks
10. Village Water- 1,684 0.3
works
11. Company Employees 1,738 0.3
12. Charitable 1,732 0.3
" Institution
13. Various Selling' 5,316 0.9
14. Interior Illumi- 198 0.0
nation
15. General Illumni- 25,633 4.3
nation
16. TEEK 1,305 0.2
Total 602,878 100.0

Source: TEK, Meram Power Distribution Company

T ~ 14
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FOR GENERATION - TRANSMISSION ENTERPRISE

- {Valid from 1/09/1989)

T

1

|
|
|
N
|
!

|Istanbul, Keceeli, Izmir, Ankara, Burss, Adana 148.00

!
[ -
|$pecial sole (CEAS and KEPEZ) _ 91.70

l

e : : T ¥ T 1
ACTIVE. - PEAK-LOAD TARIFF  POWER  ENCESS  REACTIVE |

_ ENERGY (TL/kih) POWER  ENERGY |
; o ; T 1 : - |
) CTL/kMh) Y7<22 22-08 B&-17 (TLJKW) (TL/7KW) (TL/KVARDY |
: _ i i A 1 1 1 ' 4
A) 1WO-PART TARIFF _ )
N : - - T T T sy —
The provinces having priority in development  108.00  106.00 73.00 108.00 4,909.00 7,200.00 47.00 )
other provirces SR . " ' _ 127.00  19¢.00 B5,00 127.00 5,850.00 8,60_0.00 56.00 l
|ystanbul, Kocasli, lzmir, Ankars, Bursa, Adena 133.00 ~ 197.00 90.00 133.00 6,100.00 9,100.00 - 58,00 |
| . : _ : : _ c
|Are ovens _ ' 94,00 135.60 46.00 94.00 3,960.00 7,700.00 41.00 |
L 1 1 1 1 I 3 ! |
) ) . ]
[BY ONE-PARY TARIFF |
IL ; - i T g T 3 1 T T T {
IThe provinces having priority in development - 120.00 . 47.00 |
l T R B
|other provinces : . 141,06 - - 56,00 |
| ' !
!

|

1

f

]

J

| . 1 L

58.00
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FOR DISTRIBUTION ENTERPRISES

A) THO-PART TARIFF

Industry _ -
The provinces having prionity in development . 115.00 168,00 80.00 115.00'5,200.00 8,600.00  66.00
Other provinces o 136,00 200,00 ' 93.00 136,00 6,200.00 10,200.00 77,00
tstenbul, Kocaeli, 1zmir, Ankare, Bursa, Adana. 143.00  210.00 $7.00 143,00 6,500.00 10,750,080  B0.00.
Arc ovens o [ 94.00 135.00 66.00 94.00 3,960.00 7,700,00  41.00
Organized industrial and small industrisl districts ' _ _ S _
The provinces having priority in development 109.00 '160.00' 74,00 109.00'5,000.00" 8,300.00  61.00
Other provinces 128,00 - 190.00 87.00 126.00 5,900.00 9,700.00 - 7200
Istanbul, Koceeli, 1zmir, Ankara, Bursa, Adana 135.00 L195‘,rmt 93.00i135.oo‘6,zsu.90|_w,zoo.m‘a 7?._60
8) ORE-PART TARIFF .
Industry:, o .
: : T T T T T T T ;
The provinces having priority in development 128.00 66.00
Other pravfmes : . 151.00 77.00
Istarbul, Kocaeli, Izmir, Ankara, Bursa, Adana 159.00 80,00
- : i 1 de t t 2 ; :
Organized industrial and small industrial districts
- T T .
the provinces having priority in development [120.00' i ' ! ! 61.00
che_r provinces 142.00 72.00
Istanbut, Kocaeli, lzmir, Ankara, Bursa, Adsna 150.00 77.00
- : ! ! 1 ! t ¢ -
HOUSEHOLDS
" - T T T T T ™ T
-up to and including 150 kWh in a month 85.00
-over 150 kih in & month 185.00
Commerce - state grganization - office 164.00 700
State and public establishments - sport 115.00
instatlations
Construction sites and temporary subscribers  155.00 77.00
Cemmon parts of buildi'ngs. 135.00
Households groups to which whole sale 135,00
setling is mede
Ag.riculturai irrigation 48,00
Domestic water for provinces and counties - 151,00 7?'.00
Domestic water for vi.ll.ages 48,00 .
Viilages and subscribers of village 85.00
Iliunination of mosque and street
1 I 1 i ! L
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NOTES: | |

1) For electrlclty consumption of subscrlbers with arc oven
in rolllng—mllls and elsewhere, industrial tariff shall
be- applled.- -

2) When measurement is made at the 0.4 kV side, to all
1tems in tarlffs 3% prlce 1ncrement shall be applied. .

3) =To’jthe households,'offices of.the state establishment
' ahd'organizations, public sport installatidns, prayer
rooms, charifiés, embéssies,ipublic associations, common
' parts of households, hoﬁsehbld groups to which whole
sa1g se11ing'is‘made, villages, villages' subscribers,
“public part ‘of villages and domestic water installations
‘of villages having total installed capacity of 500 kVA
or less than 500 XVA, reactive energy fariff shall not
be'applied. | '

4y Arc ovens tarlff shall be applled at the whole voltage
levels 1dent1ca11y

5} To the prayer rooms, charities'and public agssociations,
- the tariff used for state and public organizations and
sport installations shall be applied.

6) To the subscribers, inhabiting within the villages and
having total installed capacity of 100 kVA or less than
100 kVA, the tariff used for villages and village sub-

scribers shall be applied.

Source: TEK
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| (High Scenario)

Year = Peak Demand " growth Required Growth
. Rate . .Energy . . _ Rate
(M) (%) . - (GWh) - . . . . (%) .
1989 9,250 - 57,925 -
1990 10,370 12 64,910 12
1991 - 11,480 S 11 71,885 - . - 10
1992 . 12,650 10 79,200 10
1993 13,940 . 10 .. 87,260 - 10
1994 15,485 . - . 1 96,140 10
1995 17,060 - - 10 105,930 . 10
1996 . 18,695 9.6 115,710 o
1997 20,485 9.5 . 126,790 9.6
1998 22,450 9.6 138,940 9.6
1999 24,600 9.6 152,250 9.6
2000 26,955 9.5 166,830 9.6
2001 28,825 7 177,020 &
2002 30,825 7 189,310 7
2003 32,965 7 202,450 7.
2004 35,255 7 216,500 7
2005 37,700 7 231,530 7.
2006 40,320 7 247,600 7
2007 43,115 7 264,790 7
2008 46,110 7 283,170 7
2009 49,310 7 302,830 7
2010 52,730 7 - 323,850 7

Average Growth Rate: B8.5% per annunm

Source: 1988 Long-Term Generation-Consumption Study
(1994-2010), TEK '
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- (Low Scenario) -

Growth

Required

Growth 3

Year  Peak Demand.
e T Rate. -Energy Rate .
(W) (% (GWh) ()
1989 8,870 - 55,545 -
1990 9,860 11 61,760 11
1991 10,890 10 68,180 11
1992 - 12,020 10 75,260 10
1993 - 13,270 10 83,080 10
1994 14,815 10 91,785 10
1995, 16,335 10 101,210 10
1996 - 17,820 o 110,610 )
1997 19,435 9 120,640 9
1998 21,195 9 - 131,575 9
1598 - 23,115 9 143,505 9
2000 25,210 9" 156,515 9
2001 27,160 8 165,290 6
2002 29,265 g 178,085 8
2003 31,530 8 191,865 8.
2004 33,970 8 206,715 8
2005 36,600 g " 222,710 8
2006 39,430 '8 239,945 8
2007 - 42,480 8 258,515 ‘8
2008 45,770 8 278,520 8
2009 49,310 8 300,075 8.
53,125 8 323,295 8

2010

Average growth rate: 8.73% per.annﬁm

Source: _19&8_Lohngerm‘Generation-Consumptibn Study

(1994-2010) , TEK
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(Middle Income Countries, pet Caﬁita GDP:
UsS$500-6,000)

GDP Growth (%) Energy Consumption
AR L L S Growth (%) -
Country 1965-80 1980~87 1965-80 __1980 -87

Lower Middle Income Countries (Per Capita GDP: - 500-2,000)

1. Philippine

5.9 ~0.5 5.8 ~1.4
2, Morocco 5.4 3.2 7.9 2.5
3. Egypt 6.8 6.3 6.2 6.6
4, Thailand 7.2 5.6 10.1 7.3
5. Turkey. 6.3 5.2 8.5 7.3 (9.7)
6. Colombia 5.6 2.9 6.0 2.1
7. Chile 1.9 1.0 3.0 1.5
8. Peru 3.9 1.2 - 5.0 0.2
9, Jordan - 4.3 9,7 7.9
10.8yria 8.7 0.3 12.4 4.4
11.Malaysia 7.4 4.5 6.7 6.2
12.¥exico . 6.5 0.5 7.9 0.6
13.8outh Africa 4.1 1.0 4,3 3.7 .
14 .Roland - - 4.8 0.9
Average 5.7 2,1 5.9 2.4
Higher Middle Income Countr;es {Per Caplta GDP: 2,000 G,OQ_l
1. Bra21l 9.0 3.3 9.9 4.0
2. Hungary 5.6 1.7 3.8 1.1
3. Argentine - 3.5 -0.3 4.3 1.5
4. Yugoslavia 6.0 1.5 6.0 3.2
5. Algeria 7.5 3.8 11.9 5.3
6. Korea 9.5 8.6 -12.% 5.9.
7. Portugal - 1.4 6.5 2,7 (4.0)
8. Venezuela 3.7 0.2 4.6 2.3
9. Greece ‘5.6 1.4 8.5 2.7 (4.2)
Average 6.7 3.4 7.3 3.0 .
Note:

1: The average 1nc1udes other countries not shown in the
above table. .

2: ( } shows growth rate of electric energy consumptlon
for the period of 1980-87, 1989 OECD statistics.

Source: WorldlDevelopment'Repot 1989, World Bank.
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(ngh Tncome Countries, per Capita GDP:

- US$6,000)

GDP Growth (%)

~ Energy Consumption

_ o : Growth (%) -

country 156580 11930‘37  1965~80 1680-87
1. Spain 4.6 . 6.5 1.9 (2.7)
2. Italy 3.8 3.7 .0 (1.2)
3. England. . . 6.9 .1 {(0.8)
4. hustralia . ) 5.0 6 (4.7)
5. Belgium': . . 2.9 1 (2.4)
6. Netherlands; ; 1. 5.0 .3. (0.8)
7. Austria . . 1. 4.0 9. (2.7)
@ France . 1. 3.7 .6 (5.6)
9. W. Germany . 1. 3.0 .2 (1.8)
10.Finland . 2. 5.1 .1 (4.0)
11.Denmark . 2.4 1.0 (1.4)
12.Canada 5. . 4.5 0.9 (4.1)
. 13.8weden. 2. . 2.5 .3 (6.2)
14.Japan .3 6.1 1.7 (3.2)
15.Norway .4 . 4.1 2.7 (3.1)
16.USA . . 2.3 ‘1 (1.7)
17.5witzerland . . 3.1 .0 (2.8)

' OECD Average . 3.6 2.7 3.0

Note:

1. The average 1ncludes other countries not shown in the
: above table.

2y f'( ) shows growth rate of electrlc energy consumptlon
for the period of 1980 87, 1989 OECD statlstlcs.

Scurce' World DeVelopment Report 1989 Wcrld Bank
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#3,17 FAWMMOKH (2000%)

Iten April July ~ December

1. Maximum demand time in 21 22 18
a day (o'clock) | B

2. Miﬁiﬁuﬁ demand time in 4 7 7
a day {ofclock)

3. Maximum:demand day o Thursday.  Thursday Wednesday

4, Ratiéﬁéf minimum/maximum demand in a day'. -
Weekday o | 0.647 ~ 0.680 - 0.625

saturday o 0.668 0.702 . 0.627

sunday o L 0.655 . 0.694  0.663

5. Rafié-againét'maximum demand in a week. | ,
 Sunday peak/weekly peak 0.850 .. 0.855 - 0.806

saturday peak/weekly peak ~ 0,952 0.960 '0.986
Min. of weekday peak/ - © D.969 0,979 0.976

weekly peak

6. Daily load factor
Weekday 0.800 0.826 0.813

Sunday 0.790 © 0.800 0.803
Saturday - . 0.820 0.829 0.814

Source: TEK
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. General - Heavy - : L
Demand 1/ Industry - 2/ : Total .
) — I I ' T e ]
_ Peak Energy Peak Energy - Peak = Energy
'LYe—ar (W) (GWh) (MW} (GWh) (MW) - (GWh} !
i : — — = s

1988 140 671 - ' - - ' -

89 150 721 146 1,114 296 1,835

211} -187 801 152 1,147 319 1,948

91 184 889 159 1,182 . 343 . 2,071

92 202 978 166 1,217 368 2,195

83 222 1,075 173 1,254 . 395 - 2,329

54 - 245 1,183 189 1,291 425 2,474

g5 269 1,301 187 1,330 456 2,631

96 = 293 1,418 195 1,370 . . 488 2,788

S7 320 1,546 203 1,411 523 2,957

98 348 1,685 211 1,454 859 - 3,139

99 380 1,837 - 219 '-1;497' 593 .. 3,334
2000 414 2,002 227 -1,542 ' 641 - 3,544 .

o1 447~ 2,122 236 1,588 683 3,710

02 483 '2,292  245 1,636 ' 728 3,928

03 521 2,475 255 1,685 776 4,160

04 563 2,673 264 1,736 827 4,409

05 608 2,887 274 1,788 - 882 4,675

06 657 3,118 284 1,841 = 941 4,959

07 709 3,368 295 1,897' 1,004 5,265

08. 766 . .3,637 306 1,953 1,072 5,590 -

09 828 3,928 317 2,012 1,145 @ 5,940

10 894 4,242 328 2,072 1,222 6,314

! - i ' 1 1 i . | : . L R

Same growth rates as the low scenario forecast are applied.
3% growth per annum is assumed for the energy demand

and 60% load factor is assumed for the increased

portion. : '

RN

T — 24



#5.1 a‘f_lﬁiﬁmﬁo)ﬂm

QUATERT: ALLUVIUM —~“~[ |Qal l air| River bed deposit
"~ . NARY . .
Qalt Talus deposit
" priuvIon IQtr ] {Qtrt] Terrace deposit
TERTIARY = MIDDLE - ERMENEK FORMATION
RN ‘—[ - {Mainly chalky limestone.).

' MIQCENE
LOWER _[ GORMEL ' FORMATION
MIOCENE_', . ’ {Marl, sandstone, conglomerate, limestone.)

CRETA- = UPPER —-—[ ERMENEK OPHIOLITIC MELANGE ~ _
CEOUS . CRETBCEOUS . {(Matrix layers and limestone block's_._)

LOWER

CRETACEOUS 1 m CIHANDERE FORMATION
{Limestona.}

ALADAG
 GROUP

JURASSIC = ' L

TRIASSIC UPPER ___[ m BALCILAR FORMATION
E : TRIASSIC {Iimestone.)

juePER ‘“I of | MATRIX OF MELANGE
CRETACEQUS {Schist, sandstone, conglomerate, diabace,

- CRETA- 1 ’ : ' serpentinized peridotite, gabbro, etc.)
CEOUS : : _ : '

- ' NADIRE FORMATION

JURASSIC 117 AZITEPE FORMATION

RCE FORMATION
e ——[- Ko

“TRIASSIC L ' -
TASDIBI 1.

MEMBER -

I

TRIASSIC

Trcta ARDICLI |—
HMEMBER -

o

. o
I H
i [ ct

PORMATION

TAHTACI
CIMENE GROUP-

[fces| SARIBAYIR
MEMBER

Blocks {Mostliy limestone.)

m GOKCESEKI
2 FORMATION

Non
: FORMATION

o EEMTRN AKARCA
PERMIAN - P .
ER _ cea BER

l

ESKICE
FORMATICN

PURELICENIN

B
°%)  MEMBER = -

© BALKUSAN _
FORMATION : —

- CARBONI- ________{
~ FEROUS o
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1. SUMMARY OF WORK QUANTITY

. HOLE

" LENGTH

LU. TEST

41

LOCATION
o : (nos) {m) {times}
DAMSITE I-B AND LANDSLIDE AREA . e _
PRE F/S STAGE 17 2005.85 223
F/S STAGE 2 228.00 . 30
TOTAL 19 2233.85 253
| DAMSITE I-C - o
' PRE F/S STAGE 8 2340.65 697
F/$ STAGE 4 1235.90 171
* TOTAL" 12 -3576.55 868
POWER HOUSE AREA o :
PRE F/S STAGE 0 - 0.00 0
F/S STAGE 5 754.80 . 22
TOTAL 5 754,80 . 22
QUARRY SITE _
PRE F/S STAGE 0 . 0.00. 0
. F/5 STAGE 2 109.00 0
TOTAL 2 1109.00 0
LIMESTONE AREA NEAR NADIRE o
PRE F/S STAGE 2 - 546.05 48
F/S STAGE : 0 0.00. 0
TOTAL 2 546.05 48
HEADRACE TUNNEL AREA _
PRE F/S STAGE 1 218,50 0
F/S STAGE 0 0.00 0
TOTAL 1 218.50 -0
TOTAL PRE F/S STAGE 28 5111.05 968
F/S STAGE 13 2327.70 223
GRAND TOTAL 7438.75 1191
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2. WORK QUANTITY FOR BACH SITE

(1) DAMSITE I-B AND LANDSLIDE AREA

PRE F/S STAGE

'LOCATION

TOTAL

HOLE NO. = - DEPTH EL. L LU. TEST
o ) o m) _LAT. . LONG (times)
§K-201 .200.00  544.30 4,048,094.87 495,429.37 12
SK-202 ©150.90  613.50 4,048,392.96 495,401.29 30
SK-203 35.00 . 516.76 4,047,818.38 495,383.80 - 6
8K-204 33,00 514.21 4,047,761:60 495,379.33 6
SK-205 150.00  524.8% 4,047,958.88 495,399.81 23
SK-206 100.00 . 538,55 4,048,322.36 494,517.04 33
SK-207 200.00  534.14 4,047,633.45. . 495,464.86" 38
SK-208 127.00  547.35 4,047,443.94  495,457.06 18
SK-209 101.00  619.57 4,048,310.63  495,526.30 9
SK=210 101.00.  608.36 4,048,276.01 495, 636.52 190
SK~211 50.00  553.43 4,048,136.51 495,337.52 4
§K-212 1125.00  602.31 4,047,331.59 495,730.59 16
 SK-213 100.00 602.56 4,047,330.54 495,731.04 13
SK~214 16000 715.51 4,048,587.69 495,564.30 5
SK-217 201.20 - 713.74 4,048,893.91 495,645.81 0
| SK-218 85.00  762.49 4,049,271.13 495,534.45 0
SK-219 87.65 709,72 4,048,914,23 495,933.67 0 .
SUB TOTAL 2005.85 E ' 223
F/S STAGE .
HOLE NO. DEPTH EL. LOCATION LU.TEST
: ' ' {m) {m) LAT. LONG. {times)
SK-220 150.00  748.78 4,049,165.13 495,701.12 - 7
8K-221 78.00 628,26 4,048, 465.50 496,032.73 23
~ SUB. TOTAL - 228.00 ' 30
2233.85 253
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(2) DAMSITE I-C

PRE F/S STAGE

EL;

LU.TEST

HOLE NO. DEPTH LOCATION L
: {m) {m) ___1AT. " LONG. {times)
- §K=301 178.00 668,85 4,048,239.23 496, 925.74 C70
SK~302 200,65 - 614.76 4,048, 523.65 496,492.08 53
SK~303 143.75 651.83 4,048,805.27 496,324.60 -2
SK-304 499.35  676.73 4,048,126.64 497,011,07 170
SK-305. 426,50  750.07 4,047,939.09  497,744.97 © 93
SK-306 1 425:00°  708.54 4,047,369.51 497,635.14 124
SK-307 220.20 663.85 4,048,430.,70 496, 826,69 87
SK-308 247.20 578.42 4,048,180.55 496,628.42 . 98
SUB TOTAL '2340.65 ‘ ‘ 697
F/S STAGE _
HOLE NO. DEPTH EL. LOCATION - LU.TEST
' ~ (m) {m) LAT. LONG. {times)
SK-309 © 190,80  674.07 4,047,374.28  496,882.20 16
SK-310 1 169.75 $20.00 o : 23
8K-313 425.00 729.65 4,048,720.74 497,216.38 87
SK-314 450.35 726.73 4,047,124.12  _ 497,414.95 45
SUBR TOTAL 1235.90 ' 171
TOTAL 3576,55 858
{3) POWER HOUSE AREA
PRE ¥/S STAGE: No boxing works,
F/5 STAGE _
HOLE KO. DEPTH EL. LOCATION , LU.TEST-
__{m) ___(m) LAT. . LONG, {times)
SK-102 341.80 $15.,25 4,048,303.56 505,971.89 : 1
SK-106 90.00 369.55 4,048,499.46 506,424.62 6
SK-107 50.00  368.893 4,049,255.17 507,504,22 15
SK-108a 72.00 484.19 ' 4,048,401.81 506,140.73 0
SK-108b 201,20 484.19 4,048,401.81 506,140.73 g’
SUB TOTAL 754.80 S 22
TOTAL 754,80 22
{SK-103, 104 & 105: Canceled.)
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(4) Qp;nnY-SITE‘ s
E PR.E ¥/S STAGE: No boring works.

F/S STAGE

T - 29

HOLE NO. DEPTH . ° EL. LOCATION LU, TEST
L ey e () LAT. - LONG., _(times)

SK~311 - 59.00 = '789.27 4,049,783.04 496, 566. 96 0
5K-312 _50.00 864.52 4,049,521.46 496,600.14 . 0
-SUB TOTAL = .109.00 ' ' 0
TOTAL - ©109.00 0
(5) LIMESTONE AREA NEAR NADIRE
F/S STAGE: No boring works.
PRE F/S STAGE . . - . o _

© HOLE NO. ' DEPTH . EL. . LOCATION LU.TEST

R _{m) (m) ___LAT. LONG: {times)

SK~215 . 201.05 . 739.88 4,049,449,32 481,050.10 o 1
SK~216 - . 345.00 _ 838,28 4,049,100,35 482,217.01 47
SUB TOTAL 546,05 : - 48
TOTAL .- 546.05 48
{6) HEADRACE TUNNEL RREA

_ F/S STAG:E': ‘No boring works.
PRE F/S8 STAGE _ _ o ‘
HOLE NO. DEPTH - EL. LOCATION e LU . TEST
o _ o {m} {m) LAT. LONG. (times)
SK-101- - 218.50  :980.61 4,048,252.26  501,596.09 0

" SUB TOTAL . 218.50 0
TOTAL < - 218,50 - 0
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(1) HARDNESS =& =
Class. . Explanation
A - Hard rocks. . '

Very strong.

Medium hard rocke,
Strong.;

Soft rccks and moderately frlable rocks. - -

"'Moderetely strong

Very soft rocks and highly fr;able rocks,
Weak

Decomposed rocks. : ' ' ' :
“Rocks are almost decomposed by weathering, alteration endlor fault

fracturing.

. Very weak.
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(2) WEATHERING CONDITION

Class.

L

(3) JOINT SPAGING

Class,

o cm -

Explanation

A > ot o ok T A b e b ey e e e D e L e L L AL e A A A 4 L e

Fresh rocks.

. No visible sign cf weathering and discoloration on Joint surface.

Slightly westhered rocks.-
Discoloretlon is generally seen’ on Joint surface.

Hoderately weathered rocks.
Weathering 'is seen along some joints. Discoloration and thin
weathered materlals are generelly seen on JOlnt surface.

Highly weathered rocks. '
Weathering is seen along most of joints. Discoloration and rather

thick weethered materials are observed on joint surface.

Decomposed rocks. '_
Rocks are almost decomposed by weathering

m e A A R Y R Y e W D e Y T T 7% Y T T - > " o - -

'Extremely wide’ More than 200 0
Very wide - o 60 - 200 0 - 2
- Wide 20 - 60 - . 2-5
‘- ‘Moderately wide 6 - 20 - 5 °-.20
- Narrow Co 2~ 6 L More than 20
-f3Very narcow Lass than 2 - e
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Maximum . - Epicneral

Death b_f .

| | _ Ground |
Reference. Magnitude - Distance - Hypocenter Acceleration
L M d_(km) R (km) :
-~ 1.Project L -
Earthquake 6.0 0 25 0.0361-0.2932
2.Linear ' , L
No.1 5.4 97 100 0.0006-0.0141
3.Linear o _ _
No.2 . 5.5 184 156 0.0007-0.008¢0
4.EAF | - - |
No.3 6.8 252 253 | 0.0018-0.0093
5.Earth- _ S
quake A 5.2 106 109 0.0009-0.0109
6.Earth- o
- quake B - 5.0 . 112 115 0.0005-0.0089
7.Earth- . C . —
quake -G 5.6 118 121 0.0017-0.0123
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®5.7 FAMEy MAHOKE

e T e S EA v R R RS A A e e R e S A e T e

BORROW AREA FRE F/S STAGE .. ' F/S BTAGE o
© . PIT NO. DEPTH - SAMPLE PIT NO.. DEPTH SAHPLE
(m)  (mos):. . . (m) - (nos)
An A-1 5.0 1 '
L : A-3 5.0 1
Ab A-2 &0 1
. Ah 3.0 1
B B~1 2.5 1
c c-1 - 5.0 1
c-2 3.0 1
c-3 5.0 1
c-4 . 2.0 1
D D-1 5.0 1
D-2 5.0 1
D-3 5.0 1
. D=4 5.0 1
E E-1 3.5 1
Ec - E-2 4.5 2
Es : _ BE-4 3.5 2
E-5 4.0 z
Eb. E-6 1.6 2
Fb -1 5.0 1 '
F-2 5.0 1
: . F-3 5.0 1 : :
Fa o S - P-4 3.5 2
, : ' F-5 5.0 2
‘Ga G-1 2.0 1
G-2 2.1 1
G-6 . 0.8 1
ch 63 0.8 1 :
Gc G-7 2.0 1 G-12 2.9 - 2
6d G-3 0.8 1 G-10 2.4 2
G4 1.7 1 G-11 1.8 2
Ge G-8 3.6 1 G-13 2.0 - 2
G-9 4.5 0 -
i} H-1 3.0 1 S
' H-2 1.0 0
H-3 1,0 0
H-4 1.0 -0
H-5 1.0 0
_H-6 1.0 0
I I-1 3.0 1 :
TOTAL 28 87.3 27 16 39.4 22
Notes:

(1) Borrow areas A, B, C, D, E, F, H & I ; for impervious materials.
(2) Borrow ares Ga to Ge; for filter snd concrete aggregate materials.
{3) Test pit H-1; downstream of I-B damsite.
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5.5 HARBRONE

(1) Core Materials

Test quantity

Test item -
o o Pre-F/S stage
Grain size: analysis ; 19
' Natural moisture content . 19
~ Liquid & plastic limits ' : 19
‘Specific gravity : 19
Compaction test . 19
'Permeability test . 19
‘Triaxial UU test 0
Triaxial CU test . o
_Shear test _ 10

- ey R S T W R e TR A A ey LA ML e B S G SR e e A e ER RS S e OE Ae  Ger ter

F!S stage.

n-.-u....-n—---.n——--.--

14 samples
14 samples
14 - . samples
‘14  samples

14 - - cases
‘14 . cases
14° | cases
14~ . cases
] cases

A e e e WS e OB

*(2)_Filtéf:MEterials for Fill Dam andICOngrete Aggrégafes

Test quantity

-Test’item
S e Pre-F/8 stage

——-.—----i—'—u—..---;---—---—...--u--c—u-"n-—-—u--u———-———n—n

Grain size analysis : 8
. Specific gravity & water absorptlon B
~ Soft: rock ratio : 0
Soundness .. ' _ ' ' 8
Abrasion : 8
Alkali aggregate reaction 0

A i O e S T ok O W R e WS W, Y W S e R G A YR AP e Tw A R R W 0 b e

(3) Rock Materials for Fill Dam

Test quantity

Test item
) ‘ Pre Fls stage -
-Specific gravity & water absorptlon 0
~ Unconfined compression test _ S 0
Super sonic wave test ' S 0

(g)fFoundﬁtion Rock for Damsite I-C

Test quantity

Test item
T Pre-F[/S stage

L oy (o iy 8 i T A e T SR et AL T W o N MY A AL Y W T e B AR A0 o e

- ‘8pecific gravity & water absorption
Unconfined compression test
'Super sonic wave test

SO o

- T ~ 35

-FI8 sfﬁge _
'8 . samples
12 sgamples
- & samples

12 samples
12 samples
12° = samples -

e e e SE A e e e s

Ffs sfage

4 g

17 samples
‘17 samples
17 samples

O T A o e o A S o O e e T o 6 a2 O 3 Ay D o o Ot L U o 00 M

F/S stage

o e e L

18 samples
18 samples
18 samples
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(1) Sand and Gravel Materials

Sample No. - Decrease In Alkali Dissolved Sifica
Lo e - {m_ mol/i) {m mol/y - .-
G-10A -~ . . 190 - . 67
G-10B . 150 64
G-11A 170 40
G-11B 130 ' 19
CG-12A o 160 32
G-12B 180 56
G-13A . 180 A
G-138 - 180 71
Average 170 53

(2) Core Samples (Boreholes SK-311 and SK-312) -

Sample No. - Decrease in Alkali Dissoived Silica Content Ratio of
o (m mol/l) (m mol/) CaCO3 (%)
SK-311A . 50 ' : 2 ' 94.3

" SK-311B ; 50 3 94.8
SK-3124 s 50 1 '95.3
SK-312B ' 50 2 54.3
Average ' 50 2 94.7
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Sample No: .~ _ _ Soft Rock Ratio
G110 - ) 23
G-11 - _' 0.9

G-12 1.9
__G-13 . 9.0
Average _ . 3.5
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#5.17 WAPIT-UOHERA Y — 7 ARG

vonr Date . Peak Djscharge
day, month : oWl fs
1965 . 21 JAN . 48O
1966 25 JaN o 730 %
1967 12 I | 540
1968 13 MAR | 680
1969 - : - o -
1970 L= ' R -
1971 - -
1972 | 10  APR 240
1973 26 FEB o 160
1974 . 15 MR 870
1975 | 20  DEC 560
1976 12 APR | - 880
1977 3 . DEC o 820
1978 - 20 JAN o 700 *
1979 - 3 JAN . 880
1980 o 14  DEC S 1,200
1981 | 6 JAN 630
1982 16  NoOV . 855 %
1983 27 DEC ; 410
1984 1 DEC . S 750

1985 . 1 - APR .. 280

Note: * indicates that the value was revised after
rechecking daily water level and discharge
data and rating curves at 17-14 (DSI)
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(Unit _:_.m3/s)

 Return Period.

Third Type Probable Flood
(yr) : ~of . - Gumbel
T Log~Pearson . : _
i.oi’ 173 143
:1.5_ 465 497
2 582 610
5 904 889
10 1137 1074
.25 1452, 1308
50 1701 1481
100 1960 1653
200 2233 1824

T — 49
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nit : 10%m

_Returi:'n S : . " Duratien (day)..

] Per.ibc!:. : - .
(yr) 1 R TR 3 5 7 10
1.0 6§ 19 30 55 T 9
1.50 3 . 54 T o102 129 . 164
2 42 L &8s 117 146 : ...18?
5 " 63 | .92 ns 153 e 243
10 7 _,-1_1'0 140 | 173 217 281
25 % 133 167 208 253 .. 328
‘50 08 150 187 231 27 - 363
100 121 | 167 207 53 306 - 398
200 134 184 228 E 433
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_Bridge

5 Grbss Net Nos. of . .
Distance ILength Width Span Remarks
(km) (m) -(m) 
0 - - ~ . Silifke junction
S : : : Asphalt paved road
6 - - -  Branch from Route 35
65 - - - -~  Gllnar town, El. 1,000 m
111 . 6 1 RC.
111 50 6 2 Olukpinar Bridge, RC,
Bl. 1,100 m
Gravel stabilized road
from hear to Gérmel Bridge
- - -  Hairpins and steep slope
to climb up to the plateau
- - -  Highest point at El. 1,550
m '
136 55 . 4.5 2  Gérmel Bridge, Stone,
' ' _El. 1,%50 m,
Asphalt paved road
146 - - - Junction with the Mut-
" Ermenek road
150 - -~ ‘= Ermenek town

T —51
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Bridge

_ Gross Net  Nos. of o
Distance Length Width : Span Remarks
(km) (m) (m) : :
0 ~ - = silifke junction
" . Asphalt paved Route 35
15 920 5.5 3 Géksu_Btidgefén‘the main
' stream of Géksu, RC, _
Upstream from Kayraktepe
dam site
36 34 5.5 1 Kargicak Bridge, RC
52 85 6 4 RC, on a branch stream
: E with river water
67 27 7 1
80 1 Mut town
83 - - - Branch from Route 35
towards Ermenek
86 8 6 1 RC + Stone arch
88 60 3.5 Kadi Bridge, stone bridge
~on Branch Goksu
90 11 3.5 1 RC
92 16 3.5 1 RC, stone abutment
104 - - - Branch to Gezende P.S.
107 30 3.5 1  After Evren Village
115% - - - Hairpin curve
120 - - -  Partly narrow section
122 - - ~  Partly narrow section
125 - - - Narrow section for about

2 km, with rock cliff on
the right side

T —52 .
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_ "Bridge -
... Gross Net . Nos. of . SR
Distance Length Width Span ~ Remarks -
C(m) () (m) -
136 - - - Branch to Gezende dam site
151 30 5.5 1 Yerképra Bridge, steel
: truss, load capacity 36 t
171 e - - -Er‘iﬁene_k town |




C#E 1. LNTRY ammm*um (19884)

Land use Area (ha) = ~ Share (%)
Cultivated land 32,075 - 138
Cereals ' 12,360 ' 5.4
Follow 10,556 ' 4.5
Pulses L 1,150 . 0.5
Industrial crops ' 654 . 0.3
Fodder crops . . - 73 0.0
vegetables 677 o 0.3
Vineyards 4,925 2.1
 Fruits _ 1,680 0.7
Pasture / meadow 31,300 ' - 13.5
. Forests 161,000 ' 69.4
Settlements - ‘700 . 0.3
Ponds and marshland - 500 : : 0.2
Land unsuited to : 6,350 ' 2.8

production activities

POTAL 231,925 . 100.0

Source : Ermenek District'Agricuitural'Office
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Disease S Nos. of Patients
Infectious'hepatitis ' 23
Rables . : 37
‘fuberculosis _ 2
Diarrhoea - ' 277

Death of new borne by diarrhoea 2

Remarks; January to October 1989

T 585
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Sampling - Water
point ard Tempe- pH Na- K- Ca/Mg co, HCO3 cl 0, Total BOD
date rature : : o Lo : - Salt

¢ - . _ ppm g/

Gormet
18,2.1987 10 8.0 0.11 0.03 3.20 0.10 2.90 0.18 0.16 195 1.60
25.8.1987 16 8.2 0.10 0.03 3.3b 0.40 2.20 G.20 0.63 1B7 0.00

Cavuskoyl

10.8.1988 18 8.2 0G.08 0.00 3.10 0.40 1.0 0.22 0.68 183 0.70
7.2.1989 8 8.1 0.15 0.00 3.70 0.30 2.50 0.20 0.48 227 0.90

Note : Ho or trace ammonia/nitrate/nitrite has been detected.

Source : DSi

T -~ 56
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Accipitridae _Vultuté' (Akbaba in fTurkish), Sparrow-
:  hawk (Atmaca) P
Eagle-(Karta1)'

Falconidae "”Perégrihe {Sahin)
Ciconidae - 'stork (Leylek) -

Friﬁdillidaei VGo1dfinch'(Saka}

Source: Combination by the JICA Study Téamiin consultation
with scholars.. L '
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Botanical nawe A . . Common. name -
Shrubs R S

Quercus cocc1fera/1llex _ Holly cak

Arbutus andrachne Strawberty tree

Laurus nobilis = ... Laurel. ...,

' Olea europea var.  Wild olive
Pistacea trebinthus/lentiscus . Terebinth
Cistus villosus/salviifolius Rockroses

Forest trees : : _ .

. Acacia cyanophylla o . Cypress acacia
Pinug brutia - Turkish red plne
Cedrus Libani ' Cedar
Juniperus. feodlt1531ma/excelsa/-_- RRIRTE

axyeedrus/phoenlcea : ' Junlpers._
Plnus nlgra ' “Black pine

Others.

Staphyles pinnata - _ Bead tree
Crataegrus manegya - ' Fig
Euphorbis tinctoris ' Euphorbia
Creminea ' '
Durphacca ' Elecampane

Verbaseum olympicum - .

Mentha . Pepper. _
Astragalus Gum-tragacanth
Thymus serpylun . Thyme

Acer

Platanus orientalis ~ -~ Plane tree
Salix alba _ Willow

Ostrya Carpinifolia

Corylus ' Hazelnut

Polypodium yulgave
Rosa canina

Selvia :
Rubus ideus Blackberxy
Phas coriaia . - . Sumac

Remarks: Existence conflrmed by the Ermenek Reglonal Offlce
of General Directorate of Forestry.
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% % ¥ %

Scientific name = English name  Turkish name
Anguilla. dﬁgﬁilla ' EBel Ffish - Yilan baligi
Salmotrutta macrostlgma . Trout ' Dere alasi
Cyprlnus carplo : Carp Sazan ballgi
_Vlmba vimba tenella

Acénthorutilus anatolicus
 Pararhodeus kérvillerir-.
# Chondrostoma nasus _
* Leuciscus cephalus . " Chub
L. borysthenlcus '

L. lepldus
*° Barbus capito pectoralis Barbel fish
* B.plebejus escherichi . Barbel fish

: Capoeta capoeta angorae'.

Cobitis taenia . Spined loach
Nemacheilus angorae Ankara stone
‘ loach
* Sllurus glanls : L Wels

Aphan1US chantrei fontlnalls

A. sophiae mentoides o
* Mugil éeph&lus- L CR ‘Mullet

* M. ramade : Mullet

* Stizastedion lucioperca ' Pike perch

 Blennius fluviatilis

Tahta baligi,
Karagdz

"Yag baligi

Kababurun
Tatlisu kefali
Tatlisu kefali
Akbalik
Biyikli balik
Biyikli balik
Karabalik
Tasyiyen
baligi

cépoit ballgl

Yayin baligi

Dislisazapcik

baliklari
o

Deniz kefali

Deniz kefali

:Aklevrek

(Sudak)
Horos bina
Baligl

f.Sourcét ' Combination by'the'JiCA Study Team in consultation

with scholars.
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40347719 44736957 50664458

) - . Populgtion' - Anhua{ Gfduth (%)
Urban - 1975 1980 1975
Settlement Province = 1975 - 1980 1985 1980 1985 1985 -

" Regional Centers : g w o

~Manavgat  ANTALYA 10804 14255 21520 5.70° 8.59 7.3

figin . KONYA MB30 46762 22539 T.22 0 6.00. 6.6
" cumra KNYA 1925 20919 341?5 .70 2.9 - 2.32

CEcdenli T IGEL 19936 21234 260% 127 419 272
silifke IgEL 19257 22061 28111 274 4,99 3.86
Ananur IGEL 21475 23025 28726  1.40 452 2.95
Alanya . ANTALYA 18520 . 22190 28733 3.68 - 5.30 4O
Seydisehir KONYA 25651 30065 37226 3.23. 4,37 3.79
Aksehir KONYA 38564 40312 45320 2.55  2.37 246
Kavsmen  KARMMAN 43759 S1208 64735 3.9 4.80  3.99
Eregli KONYA ' 50354 . 56931 68749  2.49  3.84 3.1
Tarsus ICEL 102186 121074 146502  3.45  3.89  3.67.
Antalya  ANTALYA 13077 173501 261114  5.82  8.52  7.16.
‘Hersin IGEL 152236 216308 314350  7.28  7.76  7.52
Xonya KONYA 300882 374290 478635 446 5.04 475
National centérs
Bursa 346108 445113 612510 - 5.16 659  5.87

- Adana 475384 574515 - 777554 - 3.86 .6.26  5.04
Izmir 1701004 1877755 2235035 2.00°  3.54 2.77
Ankara 2547364 2772708 5475982 LTI 1458  7.95
Istanburl 5708680 - 6427945 10590853  2.41 10.50  6.38
Total Population

. of Turkey 2.09 252 2.3

Source: Statistical Yearbook of Turkey, 1987, SIS,
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'lpossiblé~1mpact-

'-Aspect of . Precon- Con-.’ _
*Env1ronment - struc- - struc- Opera-

tion  tion  tion

Note .

(1)
(2)
(3)
(4)

(2)
(3)
()

(5)

(1)

(2)
(3)

)

' Socio-economy

Deﬁography 0 *+ +
Agfidulturé':_-.o o -
Fishery - 0 0 +
Industry . © 0 - +
Trade. B ¢ 0 +
Tourism -0 o . +
Land tenure - o - 0
Health 0 o x
Natura;[Ph151cal Aspects
Topography 0 T - %
Geology o - o0 X
Vegetation - - 0
Meteoro- _ 0 0 X
hydrology : _
Water quality © - -
Fauna_and Filora
Térreétrial Y 0 X
fauna - o
Terrestrial o 0 X
flora o .
Acquatic fauna 0O - +
+

Aquatic flora O -

Relocation of pecple
Employment. opportunlties

‘Inundation of agri-

cultural land.
Aquaculture 1n the 10ng
run -

Konya and Karaman

Provinces

Negative effect

on coal mines

Use Of reservoir

Better access, increased
opportunities :
Problem associated with
resettlement

Submergence of canyon,
minor disruption
Better landscape

by reservoir -

Tree cutting, Erosion

Discharge of sediment,
wastes etc.

Effect by lower water
quality =
Increased productivity

Effect by lower water

quality.
Diversification
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C#9. BMMM

Description © Units L.c(TL) F;C(Ussj,f _

1. -Foreman: S
46,340  20.1

a) Chief of Common labor m.d :
b) Chief of skilled labor m.d 29,580 12.9
2. Operator = . - , Lo
- a) ‘Heavy equipment “m.d 53,020 23.1
- b) Light equipment m.d 36,280 :15.8.
3. Driver T
a) Driver m.d 29,580 12.9
'b) Trailer driver m.d 32,920 . 14.3
4, Mechanic m.d 29,580 12.9
5. Welder- . . - _ m.d 29,580 12.9°
6. Concrete worker m.d 27,910 12.1 :
7. Carpenter. m.d 39,630 17.2
8. Steel worker | m.d 39,630 17.2
9. Commen laber n.d 21,200 9.2
10, skilled labor | m.d 22,960  10.0
11. Driller - n.d 23,550 . 10.2

Source: Surveyed by the JICA Study Team
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Surveyed by the JICA Study Team

~ Description Unit  L.C(TL)  F.C(US$)
i; fCement . _ o _
" ‘'a) Cement (in baq) ““ton 138,470 60.2
b)) Cement {in bulk) bag. 147,000 63.9
2. 'Aggregate S |
- ra) gravel: m3 25,000 - 10.9
- b) sand, m3 25,000 10.9
3.  Fue1 & lubrlcant L
~a) Gasoline 1 1,040 0.5
b) Diegel - 1 963 0.4
. €) Heavy oil 1- 591 | 0.3
4. 'Gas _ -
- ..a) Propan gas 1 985 - 0.4
5, 'Steélmﬁateriais : : -
- -a) Reinforcement bar. ton 1,045,000 454.3"
6. 'Wdodéh'ﬂaﬁefials - o o
©. sa) plywood - w3 420,000 . 182.6
_b) Pine,plank ‘M3 910,000 ~ 395.7
7. - Dynamite - kg 5,500 - 2.4
Source:
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Description = Capacity L.C(1000TL) F.C(US$)
1. Bulldozer  DON 43t 780,045 339,150
2. = do = . - D8N 326 - 610,995 265,650
3. - do - . D8L 32t 678,615 295,050 .
4. -d@ = D7H 24t 490,245 © 213,150
5. - do - | D7G 24t 425,040 184,800
6. Wheel loader '980C 3.2m3 - 584,430 254,100
7. =~ do -  966E 2.8m3 364,665 158,550
8. - @o - (side dump) 950E 2.1m3 = 312,860 = 136,030
9. . Back hoe 235C  1.5m3 615,825 267,750
10, © ~ do = | 0.6m3 185,587 80,690
11. -do - - 0.4m3 120,865 . 52,550
12. ‘Dump truck ~ Dp35C 32t 647,220 281,400
13. - do - | D30C 27t . . 594,090 = 258,300
14, = do - D25C 23t 497,490 = 216,300
15. Crawler'jumbo : 2 booms 1,030}055" 447,850
16. Crawler drill 1 boom 106,168 46,160
17. Rdcker”shovel' ' 0.4 m3 191,107 - 83,090
18. Battery Locomotive ~ 12 £ 467,176 203,120
19. Raise Climber STH SE 416,300 181,000
20. Truck crane 20 t 329,820 143,400
21. Truck mixer 4.5 m3 122,038 - 53,060
22. Concrete pump 65 m3 363,837 158,190
23. Batcher plant 45 M3 717,002 311,740

24, - do - ' 85 m3 1,005,169 437,030

Source: Surveyed by the JICA Study Team
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Foreign Loqat: Total
ML) (ML.$) (HL.$)
1.tand Acquisition 0.23 13.65 13.88 -
" 2.ptéparatory Works 2.52 9.63 12.14
. 3.Civil Works A o
" 2.1 River Diversion Works 1.07. 2.43  5.50
2.2 Dam and Spiliway 39.73 - 86,90 - 126.63
2.3 Power MaterWay 22.22 43.93 66,15
2.4 Power House 6.03 15.90 21.93
2.5 Tailrace tunnel 315 &.47 9.62
- 2.6 Qutdoor Switchyard 0.15 0.16 0.31
2.7 Erik Diversion Scheme = 2.3 4.68 6.99
© ' (Sub-Total) 76.66 160.46 235.12
4.Hydraulic Works 11.09 4.80 15.89
5.Mechanical and Electric 4446 1.2 55.58
Equipment :
6.Engineering and Administration -. 15.45 21,39 36.84
Free - - o -
7. Transmigsion Line 21.58 14.38 35,96,
8.Tax (VAT 10%) 17.00 23.54 4056
9. Interest During Construction 28.90 77.20 106.10
grand Total 215.88 336.18 552,06

Note: Local currency is expressed in US$ equivalenté at an
_ exchange rate of Us$1.00 = 712,300, ' :

i
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R10.1 EHRA L WHO Y U -

. Const- ‘Disbur- OMR .- Total Power Present Present. Present Present

Year ruction sement and  Cost  Benefit ’H_pr’-ih Worth of Worth of Morth of
. Cost {%) PrG R Factor Cost  Bemefit B-C -
(S IR ¢ SR « > SN C SR C BN {5 S ¢ 6" ® . ® e
1 L7 0. R R 0.93556  1.66  0.00 1.6,
2 6,58 1.9 6.58 0.8727 5.7  0.00:  -5.7
3 20,09 5.8 20.09 0.7970 16,01 0,00  -16,01
b 1076 . 34 - 10,74 0.7279 . 7,82 0.00 - -7.82
5 27.02 . 7.8 o ar.z 0.6647 17.96 0,00 -17.9%
5 380 10 - 3810 U D.ED7D 2343 . 0.00  -23.13
T AL57 . 120 41.57 . ¢ 08.5544  23.04 . 0.00° :23.04
8 - 770 207 TI.70 2,20 05083 36,30 © -1.11  -37.42
9 UUB9.37 5.8 - B9.37  -B.79 0.4626 - 41.32  -4.06 | -45.39.
103949 114 0,18 39.67  10.77 0.4222. 16.75  4.55  -12.20
1 1,36 1.34 79.93 0.3856 0,52 ~ 30.82 - 30.31
12 1.3¢  1.34  79.93 0.3522  0.47 - 28,15 27.68.
3 CA34 0 1.36 79.93 0,316 D43 2571 25.27
% 1.36 - 134 79.93 0.2937 0,39 23.48 23.08
15 1.36 1.3 79.95 0.2682 0,36 - 21.44  21.08
1 136 136 79.93 0.2450 0.33 19.58  19.25
17 1.3 1,34 79.93 0.2237 . 0.30 17.88 - 17.53
18 1.36  1.34  79.93 0.2063  0.27 16,33  16.06
19 136 136 79.93 0,185 .25 .9 .66
20 136 .36 . 79.93 0.1704 - 0.23  13.62.  13.39
21U 136 134 79.93 0.1556  0.21 © 12,44~ 12.23
22 .36 136 079.93 0.1421 ¢ 0,19 1136 - 1117
23 1.3¢ 1.3 79.95 01208  0.47  10.37  10.20.
2 1.36 0 136 79.93 01185 0.16  9.47  9.31
25 1.3~ 1,36 79.93 0.1082  0.15 . 8.65. 851
26 1,36 134 79.9% 0.0988  0.43 - 7.0 7.77
27 1.34. 1,36 79.93 06.0903 0.2 7.21  7.09
28 136 1.3 79.93 0.0826 0,11 6.59  8.48
29 136 1.34 79.93 0.0753 0.t0 - 6.02 - 5.92
30 1.34 1.3 79.93 0.0688  0.09  5.50 - 5.40
31 1.3 1.34  79.93 0.0628 . 0.08  5.02 4,93
32 1.36 - 1,34 79.93 0.0573 .08 4358 451
33 1.3 1,36 79.93 0,0524 6.07 | 4.19 L2
34 1.36 L34 79.93 0.0478  0.06  3.82 - 3.76
35 1.3 1.3& 79,93 0.0437  0.06  3.49 = 3.43
36 1,34 1.34  79.93 0.0399 0,05  3.19 3,13
37 1.3 1.34  79.93 0.0364  0.05 2.9 2,86
38 134 1.34 79.93 0.0333  0.04°  2.86 ~ 2.561
39 1,36 . 1.34  79.93 0.0304  0.04 243 2,39
40 108.76 10B.74 7993 0.0277  3.02 2,22 -D.80
41 136 1.3¢ . 79.93 0,025 Q.03 2,03 © 1.9
59 . 1.3 © 136 79.93 0.0049.  0.01. 040 0,39
60 ' 1,34 134 79.93 0.0045 0.01 0.36 0.35

. Total 346.40 100.00 174.58 520.98 3996.28 10.97 198.61 350.83 152.22

{1y Discount rate: 9,5 % ) . .
{2} OHR means cperation, maintenance & replocement; PFG mean production foregane

T ~16
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(1) _Actﬁal records

o | - INFLATION
‘YEAR® ' WPL TL/US$ %/YEAR
1980 89
1981 | 100 132 S

1982 | 127 185 27.00
1983 166 280 30.47
1984 249 442 . 50.33
1985 357 574 . 43.24

1986 462 756 29,57

1987 610 1018 32.04
1988 - 1027 1682 68.30

1989 . 1787 2300 73.97

. Note: Source of figures for 1980-1989: SIS and SPO.

(2) PHASE 1: 1990-1994
(DECREASING INFLATION BY 209/YEAR)

11990 2845 3661 59.18

1 1991 ' 4192 5394 - 47 .34
2 1992 5779 7437 37.87
3 1983 7530 9691 30.30
4

1994 9355 12039 24.24

(3) PHASE 2: 1995 1999
{DECREASING INFLATION BY 10%/YEAR)

1995 11396 14666 21.81

5 _
6 1996 o 13633 17545 = . 19.63
7 1997 - . 16042 - - 20645 - 17.67
8 1998 18594 . 23929 15.90
9

1999 21255 27354 14.31

(4) PHASE 3: 2000 + . .
: (STEADY INFLATION OF 10%/YEAR) -

10 2000 . 23380 . 30089 .  10.00

11 2001 25718 " 33098 - 10.00
12 2002 28290 36408 .-10.00
13 2003 . 031119 40048 1 10.00
14 2004 ' 34231 44053 10.00
15 2005 37654 48458 10.00
16 2006 41420 . 53304 _10.00
17 . 2007 45562 .- . 58635 .10.00
18 2008 - 50118 64498 ~10.00
19 2009 55130 70948 - 710,00

20 2010 _ - 60643 _ 78043 ~10.00
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