


Table A-1 Principal TFeatures of Dams without ﬁOWer Facilities

_ : _ . _ Dam used for Water Supply Dam Exclusively Usad for
Name of Dam  v_/ Catchment| Ann. Ann, N Reservoir : ; : & Flood Control Water Supply
: Y Area {Rain- | Inflow : . j . :
fall F.¥W.L, H,W.L, L.¥.L,Deposit Drow— Area Gross Effective Firm Flood |[Type Dam Height x Design - Type Dam Height x
EL. EL. EL. Surface down Storage  Capacity Discharge  Control Crest Crest Length Ftlood Crest Crest Length
EL. Capacity : Capagity EL. Discharge EL.
{up) km? mm 10§m3 I m m m m km2  10%p3 106m3 m3/sec. 106m3 Cme m X m msec m : m x m

1-.32 Bamseonggol 58% 582.7 (1,350 525.5 | 209.5 297.5 258.0 251.0 39.5 11.3 372 303.0 12.66 18 - |R.F. 302.5 85.5 x 299 5,400 [R.F. 300.5 83.5 x 295
2-23 Hupyeong* 100 576.2 (1,360 {  519.7 | 459.0 457.0 .393.5 386.0 63.5 14.4 581 519.7 14.54 29 |R.F. 462.0 119 x 451 5,370 |[R.F. 460.0 147 x 446
3-22 Inje (up) 100 1,043.3 (1,340 941.0 | 338.0 336.0 279.0 269.0 57.0 27.3 1,062 941.0 26.31 48 |R.F. 341.0 117 x 341 7,200 |[R.F. 339.0 115 x 336
4-30 Weolhak 3] 563.4 1,280 | 497.5(298.0 296.0 269.0 263.0 27.0 9.0 212 154.7 9.02 20 |R.F, 301.0 77 x 326 5,310 |R.F, 299.0 75 x 319
5-A3 Hongcheon 80 1,473 11,430 |1,333.2 |115.0 112.0 84,0 76.0 28.0 40.5 970 799.3 30.40 110 [C.G. 117.0Q 78 x 319 8,460 C.G. 114.0 75 x 310
6-3  Gujeol{up) * 80 100.8 11,210 83.9{748.1 T746.1 717.9 T17.9 28.2 5.2 76  67.1 2.21 12 jJR.P., T51.1 60.1 x 202" 1,870 jR.¥. 749.1 " 58,1 x 196
7-9 Pyeongchang® 80 485.3 11,330 408.5 | 408.5 406.5 365.5 '359.0 41.0 14.8 381 326.9 10.83 24 {R.F, 411.5 98.5 x 385 4,570 |R.F. 409.5 96.5 x 381
8-10 Panun . 5 652 11,320 548.9 1 281.5 279.5 273.9 273.9 5.6 5.6 71 27.5 5.09 10 |R.F. 284.5 47.5 x 273 5;310 [R.F. 282.5 45.5 x 267
9-13 Suju* 80 328.9 1,440 287.3 1425.0 423.0 386.5 381.0 36.5 11.3 263 229.8 T7.64 23 |R.F. 428.0 98 x 463 3,720 [R.F. 426.0 96 x 456
10-12 Dogog 33 492.6 (1,420 | - 430.3 | 323,5 321.5 291.0 285.0 30.5 8.0 185 141.5 9.16 15 |R.F. 326.5 66.5 x 407 4,610 [R.F. 324.5 64.5 x 394
11-A1 Dalcheon 40 1,348 1,220 |1,054.2 | 115.5 112.5 96.5 91.0 16,0 40.5 550 421.7 14.39 140 [C.G. 117.5 53.5 x 296 6,980  {C.G. 114.5 - 50.5 x 285
12-A2 Ganhyeon 35 1,180 1,420 |1,068.0 | 108.5 105.5% 88.5 83.0 17.0 32.0 475 374.0 14.45 106 C.G. 110.5 39.4 x 231 '_7,670 C.G. 107.5 = 36.4 x 223

13-35 Bonghva 100 1,105 1,020 655.1 | 294.5 292.5 236.5 228.0 56.0 22.2 755 655.1 17.74 45 |R.F. 297.5 117.5 x 277 6,360 [R.F, 295.5 115.5 x 272

"14-43 TImha : 100 1,230 i,040 729.2 | 190.0 188.0 156.0 147.0 32.0 42.3 845 T29.2 19.60 155 |R.F, 193.0 79 = 357 6,700 R.F. 191.0 TT x 348
1536 Chibo (down) 32 4,550 1,040 (2,439.0 %0.7 87.7 77.0 @ 71.0 10.7 84.3 1,305 776.0 58.68 316 |C.G. 92.7 45.7 x 666 11,780 C.G. 89.7 42.7 x 649
16-51 Hamyang (up) 80 264 1,400 251.4 ] 382.5 380.5 328.2 328.2 - 52.3 6.9 279 201.1 6.83 15 [R.F." 385.5 95.5 x 402 3,290 |[R.F. 383.5 93.5 x 394
17-53- Dogsan* 100 231 1,550 230.9 1162.0 160.0 121.0 116.0 39.0 9.5 261 230.9 6.82 21 |R,F, 165.0 81 x 382 3,280 [R.F. 163.0 79 x 378
18-62 Yongdam* &0 9490 1,340 766.1 | 255,5 253.5 229.0 221.0 24.5 30.5 580 460.0 17.09 65 R.F. 258.5 63.5 x 382 5,920 " |R.F. 256.5 61.5 x 372
1963 Sutong  20 1,526 1,310 |1,174.2 | 202.0 200.0 185.0 177.0 15.0 20.9 383 232,3 18.73 39 [R.F. 205.0 62 x 246 7,390 R.F. 203.0 60 x 241
20-64 Myeongcheon 34 2,003 1,260 |1,503.4 1152.0 150.0 136.5 127.0 13.5 49.5 821 507.0 28.42 109 [R.F. 155.0 61 x 314 8,350 |R.F., 153.0 59 x 303
21-69 - Simcheon* 60 640.3 1,160 462.4.1158.0 156.0 130.5 124.0 25.5 18.6 331 277.4 12.42 34 |R.F. 161.0 62 x 293 4,870 |R.F. 159.0 60 x 287
. 22-77 Jeokseong 80 |21,004 11,390 187.0 | 128.0 126.0 96.5 92.0 29.5 9.5 163 149.6 5.01 19 JR.F. 131.0 59 x 353 6,580 [R.FP. 129.0 57 x 345
- 23=82  Juam* 80 | 1,010 1,410 709.3 [ 117.5 115.5 86.5 T78.0 29.0 35.0 650 567.4 19.79 80 |R.F. 120.5 67.5 x 388 6,590 {R.F. 118.5 65.5 x 381
- 24-A4 Boseonggang® 100 457 1,410 175.6 | 127.0 125.0 110.5  106.,0 14.5 20.8 200 175.6 3.68 45 '{R.F. 130.0 31 x 266 4,430 {R.F., 128.0 29 x 257
- {up) ' . = _

Remark: Location of dam and development scale with asterisk differs from
those of multipurpose dam, based on the comparative study.



1-32
.2=-23
322
4-30
5-A3

6-3
7-9
810
9-13
10-12
11-A1
12-A2

13-35

14-43

15-36
16-51
17-53

18-62
19-63
20-64

21-69

22-77
- 23-82

24-A4

Remarks: Sub-total ir reservoir is calculated as follows; compensation x 1.12 x 1.20 x (1+0.4 iT) i=8%, T=construction period, 3-4 years
Sub-total ia dam construction is calculated as follows; {dam x 1.02 + metal & valve) x 1.12 x 1.20 x (1+0.4 iT)

Name of Dam

Bamseonggol (up)

Hupyeong
Inje (up)
Weolhak

Hongcheon

Gujeol

Pyeongchang

Panun
Suju

Dogog

Dalcheon
Ganhyeon

Donghwa
Imha

Chibo {(down)
Hamyang (up)
Dogsan

Yongdam
Sutong
Myeongcheon
Simcheon

Jeokseong

Juam

No. 2 Boseonggang

/0y

58%

100

100
31
60

80
80

80
33
40
35

100
100
32
80
100

60.
20
34
60

80
80

100 -

Reservoir

Table A-2

Dam Construction

Construction Cost of Water Supply and Flood Control Dams

Unit : 10%Won

Compen— General Contin- TInterest = Sub-

sation Expense gency

3,900
4,400

- 8,200

5,640
12,150

3,250
7,150
3,870
3,840
2,480
11,500
8,900

3,390
33,860
4,500
5,750

15,850
8,050

20,700

15,500

5,950°
29,600
5910

Total

5,913
6,860
12,784
8,308
17,897

4,787
10,840
5,701

3,706
17,785
13,110

5,285
19,966
49,877

6,822
8,717

24,029
11,858
30,492

23,498

9,020

44,875
8,706 -

Dam

7,330
20,350
12,130

7,610

12,500 -

2,740
9,670
3,870
11,400

7,050

6,500
2,810

12,270
7,940
8,450
8,920
7,340

6,180
5,700
6,330
5,340

5,850

6,990

2,170

Metal
&
Valve

356
689
880
231
303

101

297
155

272
241
210
210

649

434 . -

777
264
222

363
355

458 -
253

165
367

163

Sub-
Total

12,184
33,435
20,661
11,774
19,227

4,266
15,403
6,043
18,041
11,107
10,223
4,531

20,524
12,936
13,841
14,194
11,687

10,107
9,087
10,185
8,641

9,296
11,365
3,500

Total

18,096
40,295
33,445
20,082
37,125

9,053
26,243
11,744
23,862
14,3814
28,007

17,641,

25,809
32,902

63,717
21,016

20,404

34,136

20,945
40,677

32,140

18,317

56,240,
12,206

Annual Cost

Cost

1,479
3,294
2,734

11,642

3,035

740

2,145

960

1,951
1,211

2,289
1,442

2,110

- 2,689
5,208

1,718
1,668

2,790

1,712

3,325

2,627

1,497
4,597

998

61

167
103

59
96

21
7
30
90
56
51
23

103

65
69
71
58

51
45
51
43

46

57
18

Capital OME Total

1,540
3,461
2,837
1,700
3,131

761
2,222

990

2,041
1,266
2,340
1,465

2,212
2,754
5,277
1,789
1,726

2,841
1,757
3,376
2,670

1,544
4,654
1,015



Table A-3 Construction Cost of Water Supply Dams
Unit : 100Won
Name of Dam V'E/QY Reservoir Dam Construction Total Annual Cost
Compen— General Contin- Inteyest= Sub- Dam PreparF Metal (General Conbin- Interest Sub- Capital OMR  Total
“sation  Expense gency during Total atory & Expense  gency during Total Cost
: Const. Works  Valve ' Const.
132 Bamseonggol {up) 58% 3,850 5,837 | 7,280 356 11,797 | 17,634 | 1,441 59 1,500
2-23 Hupyeong 100 4,320 6,735 19,750 689 32,481 39,216 3,206 162 3,368
3-22 Inje (up) 100 8,020 12,504 | 11,700 880 19,978 32,481 | 2,655 100 2,755
4-30 Weolhak 31 5,540 8,160 T.140 231 11,0638 19,228 » 072 55 1,627
© 5-A3 Hongcheon 50 12,010 17,691 11,700 303 18,025 35,716 2,919 90 3,010
6-3  Gujeol (up) 80 3,200 4,714 | 2,680 101 4,175 | 8,889 | 726 =21 747
7=-9  Pycongchang 80 7,090 10,749 9,330 297 14,878 | 25,626 | 2,095 T4 2,169
8-10 Panun 5 3,780 5,568 3,700 155 . 5,788 11,356 928 29 957
9-13 Suju 80 3,760 5,700 10,950 272 17,345 23,045 1,884 87 1,970
10-12 Dogog 33 2,380 3,557 | 6,750 241 10,650 | 14,207 | 1,161 53 1,214
11-A1 Dalcheon 40 11,450 17,112 5,500 - 210 8,698 | 25,810 2,110 43 2,153
'12-A2 Ganhyeon 35 8,470 12,476 2,600 210 4,216 16,692  1,364 21 1,386
13-35 Bonghwa 100 3,350 5,223 | 11,850 649 19,856 | 25,079 | 2,050 = 99 2,149
14-43 Imha 100 13,070 19,814 7,580 434 12,379 32,194 2,632 62 2,693
- 15-36 Chibo (down) T30 33,800 49,788 | 8,130 777 13,360 | 63,148 | 5,162 67 5,228
16-51 Hamyang(up) 80 4,450_ 6,746 8,600 264 13,699 20,445 1,671 68 1,740
17-53 Dogsan 100 5,640 8,550 7,000 222 11,161 | 19,711 1,611 56 1,667
18-62 Yongdam 60 15,720 23,832 | 5,870 363 9,627 | 33,459 | 2,735 48 2,783
19-63 Sutong 20 8,000 11,734 5,530 355 8,832 20,616 1,685 44 1,729
20-64, Myeongcheon 34 20,700 30,492 5,740 - 458 9,299 | 39,790 | 3,252 46 3,299
21-69 Simcheon &0 15,000 22,740 5,080 253 8,239 30,980 2,532 41 2,573
2277 Jeokseong 80 5,840 8,854 | 5,560 165 8,848 | 17,701 | 1,447 44 1,491
23-82 Jusm = 80 28,370 43,010 | 6,660 367 10,855 | 53,865 | 4,403  54. 4,457
24-A4 No. 2 Boseonggaug 100 5,880 8,661 2,040 163 3,305 | 11,966 978 16 995

{up)

Remarks: Sub—toﬁal in réservoir ig calculated as follows; compensation'x 1.12 x 1.20 x (1+0.4 iT) i=-8%, T-construction peried, 3-4 years

Sub-total in dam construction is calculated as follows; (dam x 1.02 + metal & valve) x 1.12 x 1.20 x (140.4 iT)




1-32
2-23
3-22
4--30

5-A3

13-35
14-43
15-36

16-51
17-53

18-62

19-63
20-64
21-69

22-77

23-82

24--A4

Bamseonggol (up)
Hupyeong
Inje (up)
Weolhak

Hongcheon

Gujeol (up)
Pyeongchang
Panun

Suju

Dogog

Palcheon

'Ganhyéon

Bonghwa
Tmha

Chibo (down)

Hamyang(up)
Dogsan

Yongdam
Sutong
Myeongcheon

Simcheon

]Jeoksebng

Juam

No. 2 Boseonggang (up)

Catchment
Area

(1)

293
576
1,043
563

1,472

101
- 485
652
329
493

1,348

1,180

1,105
1,230

4,550
264
231

949
1,526
2,003

640

1,004
1,010
457

Table A-4 Benefit Cost Analysis for Water Supply and Flood

VE/ gy

(%)
58
100
~100
31

60

80
80

5
80
33

40

35

100
100

32
80
100

60
20
34,
60

80
80
100

Annual
Caost

10%%/y

(¢)

1,540
3,461
2’837
1,700

3,131
761
2,222
3980
2,041
1,266
2,340

1,465

2,212
2,754

5,277
1,789

1,726 =

2,841
1,757
3,376
2,670

1,544
4,654
1,015

Water Supply Benefit

Control Dams

Water Supply & Flood Control Benefit

Increase
of Firm
Discharge

(106m3)

322.6
87.8
159.5
26.3

798.5

39.0
132.0
14.7
"135.6
82.9

403.5

405.7

139.3
590.9

- 965.7
184.4
186.8

499.0
307.0
670.0
298.5

134.4
504.9
129.5

Unit
Benefit

(W/m>)

8.56
8.56
8.56
8.56

8.56

8.56
8.56
8.56
8.56
8.56

V.S,
Benefit . py/c
10%%/y /
(Bw}

2,761 1.80
752 0.22
1,365 - 0.48
225 0.13
6,835 2.18
334 0.44
1,123 0.51
126 0.13
1,161 0.57
710 0.56
3,453 . 1.48.
3,473 2.37
908 0.41
3,851 1.40
6,296 1.19
1,202 0.67
1,218 0.70
2,919 1.03
1,796 1.02
3:920 : 1.16
1,746 0.65
1,214 0.79
4,559 0.98
1,169 1.15

Bw-C

1,221

-1,472
-1,4T75

3,704

427
-1,099
~-864
~880

-556

1,113

2,008

1,304
1,097
1,019

~587
~508

78

39

544

=924

=330

=95

154

i

{

F.C,
Benefit
10%/y

(B1)

88
97
66
74

131

2,158 -

66
- 98
29
49
45
107
1,868
34
1,260

" 35

61

1,915
141
45527 .
36

55

47
28
46
88

55
127
38

Total

Benefit
10%%/y

{(BwiBf)

2,849
- 854
1,431

299
6,966

8,993

400
1,221
155
1,210
755

{ 3,560
5,321
3,507
{4,733

943
3,912
| 5.766

{ 6,437 .

10,823

1,238

1,273

- 2,966
1,824
3,966
1,834

1,269
4,686
1,323

Bw+BT

c

-

NN OO O
O D00

~1 Moo a3,

0.53

0.55

0.16
0.59
0.60
11.52
2.27
2.39
{3.23

0.43
1.42
2.09
1.22
2.05
0.69
0.74

1.04
1.04
1.17
0.69

0.82
1.01
1.30

(Bw+BT)
~C

1,309
2,607
~1,406
-1,401

3,835
i 5,862

~-361
-1,001
-835
-331
511
21,220
{2,981
2,042
3,268

-1,269
1,158
i 3,012
1,160
5,546 .
-551
-453

125
67
590
-836

-275
32
308



Table A-5

List of Completed Dams

{including under construction & preparation)

: _ Chongpyong . o : .
Hwachon: Chunchon Soyan Uiam Chongpyong {Pump up) Kwesan Chungiu Paldang Andong Hapchon "Namgang Daechong Sumjin  Bosung
yang D up gang g
(%) : (%) (%%%) (*) (%) (%%) :
Owner KECO KECO  ISWACO KECO  KBCO KRCO KECO . KECO  ISWACO . MOC MOC KECO KECO
River N. Han N. Han Soyang N. Han N. Han N, Han S. Han 5. Han . Han © Nakdong Nakdong Nakdong Geumn Sumjin  Sumjin
Catchment (km?) 4,145 4,736 2,703 7,666 10,138 671 6,648 - 23,800 1,588 925 2,285 4,134 763 275
Annual rain {mm) 1,100 - - 1,070 - 1,100 1,263
Mean run-off (m3/3) 84.6 97.2 55.6 148.1 242.7 14.5 154.8 545 29.8 27.5 50 102.1 15.77
NHWL (m) 181.2 103.0 192.06 TL.5 51.0 535 135.7 140.5 25.5 160 176 37.5 76.5 196.5 127.3
s Drawdown (m) 24.2 5.0 42.0 5.2 5.0 21.0 4.0 30.5 0.5 30 36 6.5 16.5 21.5 6.8
= Area (km?) 70.0 87 51.5 24 30.1 72.8
Z. Gross storage (10%m3) 1,018 150 2,476 80 186 15.3 2,280 244 1,248 793 136 . 1,240 466 5.7
n - ] : ' : 790 (Ws) '
n
& Effective storage (105m3) 658 61 1,772 39 83 2.3 5.7 1,749 18 1,000 542 108 1250 (FC) 370 4.7
Design flood (m3/5) 9,500 12,600 10,500 19,000 2,711 26,680 28,500 2,600 5,100 2,000 11,400 - 3,268
Purpose P r Multi P P P Multi P Muldi Multi Multi Multi P P
Type G G - F G F cG cG foc F. P F  CG&PF RS G
Hx L .81.5 x 125x447 3 x 19 x 58 x 28 x 100 x . 5.5 x - 83x532 93x532 21x974  T2x495 64 x 11.9x%
Con. '
5 490,000
i Em.
Volume (mj) 975,000 928,000 . 4,046,000 4,000,000 8#80,000
Spiliway 11.0x15 C o 14x9.7x4 25x%x4.0 - 13x16x6
Dam & Dam, Dam & Diver~ Diver-
Type Conduit Dam Dam Dam Dam Dam Dam Dam - Pump Conduit Dam - Dam gion sion
3.6-2.4 :
q Conduit - x 733
3 ) Under-—
R P.S. ' : ‘ : grand Indoor - _ : : Indoor L
1, Max. discharge -(m3/s) " 184.8 228.4 251.0 340.0 372.6 “11.5 460 800 - 116 87 100 270 21.9 5
n Effective head {m) . T4.5 28.8 110.5 15.9 26.0 - 23.7 72.5 . 11.8. 67 102 10.1 48 151.,7 83.6
g Inst. capacity (W) 108,000 57,600 200,000 45,000 79,600 400,000 2,600 210}000 80,000 80,000 72,500 - 11,000 90,000 28,800 3,120
& Annual energy (10%%Wn) 326 - 145 353 161 271.5 . 10.8 316.7 338 162 kw 182 kw37 250 160 16
Turbine : ' : : 7%;%_3 40, 000x2. 36,250x2 5, 800x2
Generator 82.35%3 45°,000x2 41,000x2°
HWL (m) 98
o DPrawdown (m) 3
< J Capacity (106m3) 3
53 Weir Conggete ,
2 HxL qQx238
< Gate 12x6x10
. VR T RV R R
Transmission Lline | 15445 154566 66x8.8" 15425 |
o _ 1944.5/ S 1943.12/ : : _ _ 1939/ -
Completion 1968.6 1965.2 1973/10 1967.11 1967.12 1957 .4 1976.10 - 1976 1965.10 1937.2
Note: *  Completed o

*¥* Under construction

#¥¥ Scheduled to be developed



L.

Annex 1 Cost Items of

Dam and Reservoir

- Construction Cost of Dam

1-1

1-1

1-3
1-4
1-5

1-6.

Dam (Fill type)

Excavation
Embankment,
Other

1) Dam

2) Spillway Excavation
Concrete works
Reinforcement bar

- Gate
Others

3) Miscellaneous works

Dam {(Concrete gravity)

1) Dam and spillway
: Excavation
- Concrete vworks
Reinforcement bar
- Gate
Others
2) Miscellaneous works
Preparatory works
Compensafion
'GeneralIEXPEnses

Contingency

Interest during construction

Total

(¢t
(L.s)

(cu.m)
(cu.m) :
(L.8) (20% of above subtotal)
fcu.m)
(cu.m)
(t)

)
(20% of above subtotal)

(L.S) (3% of subbtotal of dam &
spillway)

(cu.m)

(cu.m)

(t)

(t) '

{L.8)  {20% of above subtotal)

(L.8) (3% of dam & spillway)

(1% of Dam cost)

(12% of sum 1~1 thru 1-3)
(20% of sum 1-1 thru 1-4)

0.4 iT x sum 1-1 thru 1-5

i = interest rale = 8% per annum
T construction period, year

it



Amnex 2 Formulae for Rouph Estimate of Work Quantity

Dam and Spillway

Work Ttems " Unit Formulae

1. Rockfill dam
1-1 Dam

10-H L
/6 { 2a + Himeny) (L+20)
+ Ygl 3+ @HrR) « tman ) ]gh

Excavabion. . cu.m Vg

Embankment . " Vb

1-2 Spillway

Excavation o cu.m | VE =84 YfQF' H
Concrete works : " ve =13 Jog - H
‘Reinforcement bar + WR = 002-Vg¢
Gate ' " We = 022-QFf
2. Concrete gravity dam

Excavation : ci.m gsame as in rockfill dam
Concrete works " ~ as per shown in Annex Fig. 1
Spillway gate t WG-: O.lB-QF

H i dam height (m)

L : dam crest length (m)

La : crest width (m)

m : slope of upstream surface of dam

n- slope of downstream surface of dam

1 : . width of river channel {m)

h : excavation depth for dam foundation (m)

Qp design flood (cms)



Anrex Fig. | Volume of Concrete Gravity Dam and Arch Dam

Gravity dom Vel = 0.34? . HdiL (1)
Ve =0.311 - H-dL (m?)

Vot3) = 0.275 + H-d*L (nF) 0.0
o3 - Vo = 0,239 + HdL (m’) S
* Veis) = 0,203 - H-deL (m?) 7
1000 _ Vet = 0. 167 » H-g2L (m?)
7 Arch dam  Vet7) = 0.088 + Hd*L ()
500 : o
_ : Ve ; Congrate Volume (m®)
2co | Hd; Dam height {m)
L. ; Crest length {m)
200 B . Bottom width of dam
' (m)
()
100
50
304
20 -
10
5 -
3-
FY o | s o Ao 30 | s 1000 20 30 50 KX
4 x |0



" Annex 3 Cost Items of Power Facilities

1. Conduit
1-1 Intake Excavalion . {cu.m)
Concrete ~ (eu.m)
Reinforcement bar (t)
Gate (t}
Screen (t)
Others : (L.S) (20% of above subtotal)
1-2  Tunnel . Excavation : {cu.m)
Lining concrete (cu.m}
Reinforcement bar (t)
Others (L.8) - {22% of above subtotal)}
1-3 SBurgetank Excavation - {cu.m)
Concrete {cu.m)
Reinforcement bar (&) . : :
Others. (L.S)  (20% of above subtotal)
1-4 Penstock Exeavation {cu.m)
' Concrete {cu.m)
Reinforcement bar (t)
Steel pipe () : : .
Others {L..S) (20% of above subtotal)
1-5 Tailrace . Gate (1)
: Others o (L.8)
1-6 Miscellaneous works ' : 4%_0f'sum 1-1 thru 1-5
2. Power Station
2-1  Substructure Excavation {cw.m)
' Concrete {cu.m)
Reinforcement bar (t) _
Others (L.8) (20% of above subtotal)
" 2.2 Miscellaneous works (1..9)
2-3 Superstructure Building volume - (cu.m)

3. . Generating equipment, transmission line,
substation and flood torecasting system




4. Preparatory Works 1% of sum 1 and 2

5. General Expenses _ T 12% of sum 1 thru 4
6. Contingency ' 20% of sum 1 thru 5
7. Interest du?ing Construction 0.4 iT x sum 1 thru )

i = interest rate = 8% per annum
T = construclion period, year

Total

A - 10



Annex 4 Formulae for Rough Eslimate of Work Quantity

Conduit and Power Station

Work Items Unit

Formlae

Intake Excavalion - cu.m

Concrete works
Reinforcement bar 1
Gate . "

Screen

Tunnel Bxcavation SCUu.Lm

Lining concrete

Reinforcement bar t

Surge tank Excavation cl.m

" Conicrete

Reinforcement bar t

Penstock Excavation cu.m

Concrete

"Reinforcement bar | 1

Vi = 200} hd+2ro)Q‘lé' w3

Wr= Q.03 V&
W = 0.7{ hd+ ZFQ)QQO
Ws=05( hd"'ZIE;};é Qo

Ve
V¢

R =0.04V¢
Ve =38Q(hd+L 1'%
Vo =11Qthd+L1)%
Wr=0.05Vc
Ve =2[(26,+15)] n (g 110021 Lp

Ve =0024(V+143¥Lp
Wg=0.01 V¢

232 { 0L, 10 )2
=VE-u§

0f(hde2 alen’s

A~ 11

Steel pipe " Wp= 00529 p'tm-Lp
.Powér_houseg Ixcavation cu.m | g =14 Qo Hez%-n!(z
o , )
substructure ., - .o " Vc=5Qo|'k%'=n{’-
‘Reinforcement bar 1 Wr=0.052 V¢ .
. o7
Power house, Building volume cu.m (J—E)
superstructure
Tail race  Gate - . - ot WG=O.5 Qo
hd : drawdown (m) - C x :
ro : radius of tunnel {m) V : volume of a anchor block (cu.m)
Qo : max. discharge (cms) “GE%(%ﬁﬂ5mﬁ2P2(2m#”}
n : nunber of conduit n.: numher of penstock pipe
- to :-thickness of tunnel lining (m}) Lp s length of penstock pipe (m)
14+ tunnel length (m) tm ¢ mean thickness of pipe shell (mm)
ym ¢ mean radius of penstock pipe (m) He : effective head {m)
n ¢ number of generating facilities
P

installed capacity (kW)



Ammex 5 Unit Construction Cost for Major

Civil Works

Items Application Unit | Unit Cost
Excavation {earth & rock)
Open exc.. sintake, tailrace W/eu.m 1,450
" surge tank " . 1,600
" penstock line " 2,000
" puwer house L 2,300
" dam " 1,350
Tunnel exc. tunnel " 9,000
Concrete works
Open conc. “intake, tailrace W/ecu.m| 16,000
" surge tank " 15,000
n penstock line " 12,500
" _ pover house i " 14,000
Mass cone. dam,-mére than i 12,000
10,000 cu.m .
Lining conc. Tunnel " 16,000
Fill conc. penstock line " 16,500
(under ground)
Reinforcement bar common W/ ton 1 136,000
Gate " " 500,000
Screen n " .420,000
Penstock pipe m  (incld. SM, MT) " 325,000
Dam embankment fill dam - W/ cu.m 1,250
W/ cu.m| 20,000

Powerhouse, superstructure

A - 12




Amnex Flg. 2 Construction  Cost of Power Generating Facilities

3
(10 ¥ /kw )
400
200
- 100
W
[=]
o
[ =
2 60
(5]
2
i 2 40 7
?ﬁg 8
s
:é
D
20 4
1O -
T T L] T T T T T TF ]
10 50 100 200
Max. dischargs ( msfsac )
Francis turbine
e o men e Kgplan turbine
P
o

{ Refer to note on next page )
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Note to Fig. 2

The Weighté of turbine and genérator are estimated from the rated
outpul of turbine (kw), effective head (m), rated eapacity of generator (KVA)
and rated speed (n). Yy Recent prevailing unit prices 2/ are applied.
Costs of transformer 2/, appurtenant equipﬁent dnd'materials i/ and costs
of transporfation and installation > are include&, And these gll cosfs
per kw versus'makimum discharge are illustrated for typeé of turbine with

a parameter of effective head.

1/ Weight of turbine WT = 0:025 ( v )1 ! + 15%
o Vi
2 _
Weight of generator W. = 10 ( KEA )7 + 15%
2/ $8,000/%on for turbine & $7,000/ton for generator
b 3/ $12/KVA
4/ $30/kw
5/ 20% of FOB prices
(1 US$ = ¥ 485)

A - 14



Annex 6 Cosls of Traunsmission Line and Substlation

{1) Transmission line

The wnit cost of transmission line is as follows;

The cost inclﬁdes the compensation of land on the route.

66 v single circuit W 6,000,000/ lm
66 kv double circuit W12,000,000/km
.154 kv single circuit . WlS,OO0,000/km

154 kv double circuit’ W20,000,000/kn

(2} Substation

Switchgear only is added to the nearest existing powér station and/or
substation to receive the power and energy of the power plant

investigated.

- The cost is as follows;

66 kv single circuit W50,000,000
66 kv double circuit WSO,OOO,OOO
154 ky single circuit ¥120,000,000
154 kv double circuit ' W200,00Q,OOO

A~ 15



Anmex 7 Power and Energy Benefits

(1) Alternative thermal power plant

Installed capacitly : 300 MW

Unit const. cost $450/kw = W218,250/kw Y
Life time 30 years

Fuel . _ o Bunker C

Thermal enevgy of fuel 9,850 kecal/lit.

Thermal efficiency 38.5%

Equivalent cnergy ' 2,234 keal/kwh

Fuel consumption 0.2268 1it./kvh

Cost of fuel W40.,21/14t.

{2) Unit kw benefit

" Ahnual cest rate 14.52%
(interest rate - 10.3%)
Adjustment | ' Hydro Thermal
:Tfansmigsion_loss 4.0% 2.0%
Forced outage - '5.0%
‘Auxiliary power use o 0.3% 6.0%
Overhaul 2.0 . 12.5%

. o (1-0.01)(1-0.003) (1-0.02) L
Adjustment factor = (1~0.02)(1-0.05)(1;0.06)(1_0,125)'i 1.2249

Unit kw benefit = W218,250 x 0.1452 x 1.2249
= W38,820/kw

(3) Unit kwh benefit

Adjustment . szro Thermal
Transmission loss 4.,0% - 2.0%

Auxiliary power use 0.3% _6.0%

(1-0.04) (1-0.003)
(1-0.02){1-0.06)

Adjustment factor = = 1.0390

1

Unit kwh benefit = 0.2268 1it./kwh x W40.2/1it. x 1.0390 = W9.47%/kwh

-ﬁ% ' /1 1US$ = W485

A~ 16



Ammex 8 Unit Bencfit of Water Supply

Net Increment Unit Cost

Basin Dam : Anmual Cost of Water (Unit Benefit)

_ 106W/year _ 106m3/yoar W'/m3

Han river Bamsconggol’ 1,500 322,6 . ' 4.65
Hupyeong 3,368 - 88.4 38.10

Inje 2,758 159.5 17.29

Weolhak 1,627 26.3 61.90

Hongcheon 3,010 798.5 3.77

Gujeol T4T 39.0 19.15

Pyeongchang 2,169 112.0 ' 19,37

Panun 957 14.7 T 65.10

Suju 1,970 . 135.6 14.53

Dogog 1,214 82.9 14.64

Dalcheon | - 2,153 403.5 5.34

Ganhyeon 1,386 405.7 - 3,42
Total: 22,859 2.668.7 8.56

Nagdong Bonghwa 2,149 139.3 15.43
rivey Imha ' 2,693 590.9 4.56

: Chibo 5,228 965.7 5.41
Hamyang S 1,740 ' 184.4 9.44

Dogsan ' 1,667 186.8 - 8.92

- Total: 13,477 2,067.1 6.52

'§§ Geum river  Yongdam 2,783 499.0 5.58
' L . Sutong _ 1,729 307.0 5.63
Myeongcheon 3,299 - 670,00 - . 4.92

Simcheon 2,573 298.5 8.62

Total: - 10, 384 1,774.5 : " 5.85

Seumjin Jeokseong ©1,491 134.4 11.09
river Juam 4,457 ' 504.9 ' 8.83

: " Boseonggang - 995 129.5 7.68

Total: 6,943 768.8 9.03
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TIf.

Annex 9 Beope of Work for the Second Stage Survey

Scope of Work
Study work will be carried out according to the following two stages:
1-1 1st Stage:

In 1974, Korean Government conducied nation-wide potential hydro
power Tesources study in Kgréa and selected 22 sites as suitable sites

to be developed.

Tn this stage reviewing work on the development plan for these
selected sites and selection of the project sites (8 or 10 sites) to

he developed in future, with considevation of the multiple water

" resources utilization for the selected sites, shall be made.

(1) Review and study on all data available in connection with

sites proposed by the Government in 1974,

(2) Field reconnaissance survey including topographical and geological
reconnaissance at the proposed sites with-map.of 1/50,000'and or

1/25,000.

(3) Study on meteoro-hydrological data mainly for river run-off and

'desigh Tlood.

(4) Preliminary study on the flood control effect and water supply
effect in order to prepare a multipurpose development plan

.(including selection of possible water supply area.)

(5) Pfelimindry7study on the optimum development scale of the hydro

power project.

(6) Estimate of land and right compensation cost in the reservoir

arca with the decision elevation based on the 1/25,000 map.
{(7) Estimate of preliminary construction'cbst for each projects.
(8) Preliminary techmical and economic sludy on the projects.

(9) Selection of a priority project.

to he co.nt‘d

A18



1-2 2nd Stage:

Preliminary feasibility study on the optimum development scale

of the selected sites (8 — 10 sites) shall be made.

(1) Surveying work of the proposed dam sites and establishment

of the bench-mark at the sites.

{(2) Study on the flood control effect and water supply effect in
 order to Prepare a multipurpose develnpment plan. (including

seleclion of possible water'supply area.)

(3) Basic plan of general-layout.of major structures including

preliminary design.

(4)  Siudy on the optimum development scale of the project as the

muliipurpose dam project for thé selected sites.
(5) Estimate of preliminary construction cost for each project.

(6) Estimate of various benefits by the project.

Unguote

=
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ANNEX 10 Outline of Tgch Maltipurpose Dam Scheme

The outline of the 24 each dam scheme is described hereinafter.

A - 20



1-32 Damseonggol

The Pamseonggol Dam site is located approximately 4 km upstream:
from the conjunction of the Suib River which merges at the right bank

of the upStream part of the Hwacheon'ﬂeservoir.

" The river gradient downstream from the dam site to the Hwacheon

Reservoir averages approximately 1/110.

The original dam site examined in the Report of Potential Hydro-
Electricity had been selected approximately 1 ki upstream from thé end

of the Hwacheon Reservoir.

Thé gedlogy in this viciﬂity is comprised of granitic gneiss and
it is thought there will be no problem in particular at either site

for a dam foundatidn.

As a result_of examinations of the upstream and downstfeém plans
based on the field reconnaissance;'the upstream alternative'site'.
compared with the downstream original site willwhave better water sﬁofage
efficiéncy, and utilizing the head by a felatively short tunnel, it is
thought possible for an advantageous development to be carried Bﬁt

economically.

Although & rockfill type was considered as the dam type in this

study, further examinations will be necessary for the type by carrying

out investigations of dam materials and other studies.

A - 21



1-32 Bamseonggol

‘Location of dam Gangweon-do Yanggu-gun

ive i ., North Han R, ' '
Name of river Sulb R., Nox an . Construction cost ' 106Won _
Basin Compensat%op . " : 5,745
: 2 ' : "o .
Catchment area Kkm 582.7 Dam 11,75¢
. : 1 n |
Annual precipitation mim 1,350 L1 Sub total B 17,502
. LT 1t 5
Annual mean discharge m3/s 16.7 Power facilities 11,067
Total _ . "o 28,57C
Reservoir : :
F.W.L. EL.m 302 Annual cost of dam 10%on 2,671
and power station
N.H.W.L. " 300 :
L.W.L. " - 204 _ Power & energy benefit 106W0n 3,014
Gr?§SHS$0£?ge capacity %3 400.6 - kW benefit ' : " 1,870
el o kWh benefit n 1,144
Effective capacity b 303
Dead capacity ' " 97.6 B/C of power 1.13
L2
Reservoir area km 11.8 {(B—C} of power 106W0n 343
(N.H.¥.L) | | |
-Firm discharge m3/sec 12,66 Increase of annual 6 322.6

. . 10 Won
Flood control capacity 106/m3 19.8 afallable discharge R

_ - 6, L
Benefit of water supply 10 Won 2,761

Dam _
Type Rock-Fill® Benefit of -flood control " 88
Dam height . " B8 ‘Total benefit | " 5.863
Crest length a 303 o : :
Volume of dam 103m3' 2,775 Total B/C- 6 2.20
! ) _ ¥
Spillway design flood m3/s 5,400 B-C 10 Won 3,192
Geology : . Granitic
: gneiss

Power station

Type ' . - Dam &
. 3 conduit
‘Max_discharge m /sec "61.26
Rated head (effective) m  103.6
Installed capacity KW 54,900

Annual energy oufput IOBkWh 116,300

%% /1 Average'fn I963'through 1972
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2-23 Hupyeong

The Hupyeong Dam site is locatéd at the upstream reach of the Soyang

River approximately 40 km above the end of the Soyanggang Reservoir.

The river gradient in this vicinity is a steep slope of approkimately
1/150 downstream of the dam site, while topographically, the left and

right banks are relatively close together.

Dam sites were considered at 3 locations including the originally

proposed dam site.

.Since faults were recognized in the north-south direction at both
banks of the oiiginal dam site, an alternative dam site was selected
at a point approximately 300 m downstream the original'site. Dam sites
for midstream and_upstream'alternativés approximately 10 km and 15 km
upstream the original dam site were also sélepted and development plans
for combined use of & dam and.tunnel ﬁtilizing the sfeep gradient of

the river were formulated.

@

Thé_bas&l rock of all of the dam sites is comprised of granitic
gneiss, and it is thought there will be no special problems as dam.

foundation rock.

As a result of rough comparisons of the 3 alternatives, a deve10pm9n£
plan based on the upstream one was considered to be economically advantag- '
eous, but it will be necessary for further detailed investigations for

comparison of the upstream and midstream alternatives.
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2--23 Thapyeong

Location of dam Gangweon—do Inje-gun.

N f ri Soyeng R., North Han R. - :
ame o rlyer oyang H., Torih Ton Construction cost 106W0n
Basin Compensation " 2,051
.2 n g
Catchment area kn 305 Bam : 11,493
' fn
Annual precipitation mm {1,360 Sub_total _14’144
H . sy 1 d
Annual mean discharge m3/s‘ 8.72 Power facilities - _16’637
| Total " 30,781
Reservoir. '
P.W.L. Fl.m  568.4 Annual cost of dam 10%0n 2,989
: : and power station
NVH.W.L. _ n 566.4
L.W.L. oo 521.6 Pover & energy benefit 1O6W0n -3,083
. . . . 1]
Gr?;susﬁoi?ge cap301ty 106m3 180.4 kW bepeflt 1,945
U kWh benefit " 1,138
Effective capacity wo 165.1 o :
Dead capacity " 15.3 B/C of power ' 1.03
Reservoir area km” 6.7 {B-C) of power 10%0on 94
(N.H.W.L) - _ . . _
Tirm discharge m3/sec 6.7 Increase of annual ]O6m3 28.7
6 3 available discharge ) :

Flood control capacity 10'm 14.0 -

Benefit of water supply 106W0n' 246

Dam
Type _ Rock-Fill Benefit of floed control " 45
Dam height | -
am hes o 88.4 Total benefit no 3,374
Crest length " 327
' /
Volume of dam 103m3 2,960 Total B/C _ . 1.13
B-C 10 Won 385

Spillway design flood m’/s 3,830

Geology . L . Granitic
: gneiss

Power station

Type _ Dam &.
conduit
Max . &iseharge _ m3/sec 32.4
Rated head {effective}) m 195,2
Installed capacity KW 54,700

Annual energy output 103kWh‘ 118,500
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3-22 Inje

- The Inje Dam site is planned on the Soyang River mainstream and
is located approximately 10 km upstream from the end of the Soyaﬁggang

Reservoir.

At first, 3 locations had been considered as the dam site for this
project. The site for the original proposal finally selected by the .

Government of Korea involves no problems in particular either topographi—

:cally or geologically. ‘However, since the river gradient at the proposed

site is considerably steep, an alternative development scheme was
formulated for a site selected approximetely 4 km vpstream from the
original site, where the storage efficiency of the dam would be good

and a tunnel taking advantage of the head obtained could be utilized, and

a comparison study was made.

The dam site of the upstream ailternative has bopographically a some-

vhat breader valley compared with the original site and the abutments

at the left and right banks are indented irregularly, then it is thought

dam volume will be increased.

Geologically, granite malkes up the basal rock al both sites and
it is thought there will be no special problems in construction of

a dam.

The results of the comparison study of the alternatives show that the.
upstream development scheme is slightly more advantageous, but since it
is thought either alternative can be developed ecomomically, it.will be
necessary for examinations to be made of the two alternatives on carrying

out fuorther detailed investigations.
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3.22 Inje -

Location of dam Gangweon—-do Inje~gun

> of ri R., North Han R, 6
Name of river Soyang o or an Construction cost 10 Won
Basin Compensation n 12,537
2 ) 1t G
Catchment area km 1,043.3 Dam . - 21,094
. . n
Annual precipitation mm 1,340 Sub total 33,631
., . - 3 3 "
Annual mean discharge m3/s 29.84 ' Pover facilibies 26,887
Total . " 60,518
Reservoir
F.W. L. EL.m 346 Annual cost of dam 10%eon 5,724
: and power station
N.H.W.L. " 344 :
L.W.L., . " 300.6 Power & energy benefit 106Won 7,753
. B 6 ) ’ ; . . " _ _
Gr?;§ﬂs$oz?ge capacity 10 i 1,500 kW benefit | 4,544
R : : ' kWh benefit " 2,809
Effective capacity " 941]
Dead capacity " 359 B/C of power 1.35
5 .
Reservoir area km 31 {B-C)} of power 106Won 2,030
(N.H.VW.L) | |
Firm discharge m3/sec 26.31 Increase of annual 6 3
" 6 3 available discharge 10°m 159.5
Flood control capacity 10 m~ 67.8 1iable. alg
: : o 6
Dam’ Benefit of water supply 10 Won - 1,365
Type - | Rock-Fill = Benefit of flood combrol " 66
Dam height 2 - . .
am heigh m 123 Total benefit : " 9,184
Crest length : " 362 _ ‘
Volume of dam . 10°m° 5,206 Total B/C | o 1.60
B-C 10%Won 3,461

Spillway design flood m/s 7,200
" Geology _ N Granite

Power station

. Type ~ Dam &
o : : conduit
Max.discharge . m3/sec 127.73
Rated head (effective) m 130.6
installe&ICapacity _ kW -.144,300
3

Annual energy output  10"kWh 277,600
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~4-30 Weolhak

The weolhak_Dam site is located on the Inbuk river approximately
4 km'upstream from the confluence with the Soyang river, which flows

from the right side at the end of Soyanggang Resexvoir.

"~ At this site, the dam crest length will be 6omparatively long
in compariscn with thé dam height. Altﬁough geologically there are
outcrops of granitic gneiss and it is thought there will be no special
problems as a dam site, the left bank of the site is in the form of
a low saddle parallel to the Scyang river. A road from Wontong-Ri to
Weolhak Ri runs north passing this saddle. When the reservoir as
presently planned reaéhes'high water level of El. 300 m, this saddle
will be only about 150 to 200 m to the Wontong-Ri Side, while moreover,
the Wonbong-Ri side is a steep cliff and the faulf-fréctured 2oné can be
seen, so there will be problems of leakage from this vicinity. CbnSequenf—
1&, detailed geological investigations will be necessary for the planned

reservoir area upstiream of the dam.
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4..30 Weolhak

Location of dam Gangwéon-do Inje-gun

Name of river Inbuk R. , North Han R,

Construction cost 10 Won
Basin Compensation _ " 8,470
. " o 12
Catchment area o 563.4 - Dam | 12,78
) . ' ’ n ’
Annual precipitation mm - 1,280 Sub total . .21:25?
: _ g "
Annual mean discharge mj/s 15.78 . Power facilities 7,318
- : : Total - _ v 28,570
Reservoir .
F.¥.L. FL.m 302 Annual cost of dam 10°Won 2,582
_ : and power station
N.H.W.L. _ " 300 _
L.¥W.L. . o 278.4 Power & energy benefit 10%0n - 1,458
- tor ity ; sy n
&1?;§stp;?ge capacity 106m3 254 kH benefit : 823
e : kWh benefit " 635
Effective capacity - 154.7 :
Dead capacity " 99.3 B/C of power. . 0.56
. 2 o
Reservoir area kn 9.8 {B-C) of power 106Won - =1,124
(N.H.W.L) _
Firm discharge mB/sec 9.05 Tnerease of annual 6 3
' ' 6 3 . ‘available discharge 107m 26.3
Flood control capacity 10 m 20.9 _ re

. . : 6
Benefit of water supply 10 Won 225

Dam

Type Rock-Fill  Benefit of flood contrel - " T4

. - _

Dam heigh o 81 Total benefit " 1,757

Crest length " 357 ,

Volume of dam 103m3 3,330  Total B/C . 0.68

Spillway design flood m>/s 5,310 B-C 10"Won  -825
Geology ' Graniﬁic

: : ' gneiss

Power statlion

Type _ _ .Dam
Max.discharge ' mB/sec 43,95
Rated head (effective} m 63.4
Installed capacity kW 24,100.

Annual energy oufput 103kWh 64,800

A - 37



A%._wo_;:uoaoo 8601015

T 099, , , ,008, . . .CO¢ . ., . ,OGE, , . ,0Q2, . ., .0Ql G -
002
GPE8BEY | Lbg'2g1 . G2 B “oce i
966 GLpy | S0 Bt 1 | 0§21 . 0z¢
G96 LSS | £42 O 200 T olg i
269 €62 | f2Zegl | 6.6 oog
695891 | J9b 19 ic1 c62 ]

X o0¢S LEE
e 02
0z 092
€216 S
5562 0vz
€210 otz
o gz 2

KeWolhewnjon] (s l) (zw) (w)
peLD | NW RSy aWwn oA paly UOIiDAD]T

€086'30 1
e0E €9
e92'Z ¢
66121
TGRS
EEI0
o

009"
0
£50°

—00%

T T T W . T T O__ T T T @u_ T +
Hoyjog : . -
(%) D3ID 4 10AI9SSY ¥ouloam B H o~

@

UOILDA3| 3

s 1ajawt ul

TR

33

A



coE_.mo__

E ¥ B
.co:ow:ma.Eoo
g 4

L 10

] :

Mouloam B H

oS- b

ot

F06¢

—0Gt

B L
_‘WMWM.. o
R

uo|DAR| 3

ut

- §19]8W

A~ 39



m

§

}

: 50.000
2

F

i
1’-71{5\
H %8
{ Weolhak )
IG

%

ﬁ.

e
s N . 4 " .\n.,
o o ..\\:“\ﬂ\,ﬁnun&ww\\%__

!

u@»

i “all

s

T e R i,

A - 40



5--A3 Hohgcheon

The Hongcheon Dam site is located at the lower reach of the Hong
River, approximately 14 km upstream from the confluence with the North

Han River..

The river gradient in this vicinity is comparatively gentle of

. approximately 1/600. The dam site has slopes of about 45° at both left

and right banks. The right bank is a granitic gneiss ridge and the

upper part of the left bank is a relatively soft biotitic gneiss, while
from mid—sloﬁe to the river bed is quartzite. The river bed is about

200 m wide and a deposited sand layer is relatively thick, the depth
being estimated at around 10 m, It is estimated a fault exists at the
river bed and it will be necessary to study foundation treafment grasping

the scale of the fault in future investigations.

Hongcheon Town is situated at the end of the backwaler of the proposed

reservoir and it will be necessary to examine the dam height carrying out

‘detailed longitudinal profile surveys of the river and investigations

of the reservoir area for relocation and compensation purposes.
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SeAj Hongcheon

Locaﬁibn of dam

left bank : G&hgweonudo Hongcheon-gun

right bank : Gangweon-do Chunseong-gun

Name of river.Hong R., Nbrth Han R.

Basin
2
Catchment area km
Annual precipitation mm

. Annual mean discharge m3/s

: Reservoir
F.W.L. EL.m
N.H.¥.L. _ ' M
L.¥W.L, "

Gross storage capacity 106m3
(N.H.¥.L)

Effective capacity

Dead capacity

Reservoir area ' km
(N.H.V.L)
Firm discharge m3/sec:

¥lood contrel capacity 106m3

Dam

Type

Dam height m

Crest length : "

Volume of dam 103m3
3

Spillway design flood m”/s
Geology

Power station

Lype
Max.dischﬁrge m3fsec
Rated head (effective) . m
Ihstalled capaéity kW

3

Annual energy ouipﬂt 10" kWh

1,473
1,430
42,24 .

123.5
120
99.3

1,314

799.3

49

30.4
202.5

Concrete-—

Gravity.
85

351
700
8,460

Quartzite
& gneiss

Dam
147.85
60.6
77,500
182,000

Construction cost
Compensation
Dam
Sub total
Power facilities

Total

Apnmual cost of dam
and power station

Power &_energy benefit
k¥ benefit
k¥h benefit

B/C of power
(B-C) of power

Increase of annual
available discharge

Benefit of water supply

Benefit of flood control

Total benefit

Total B/C

B-C

106Won

106W0n

6.3

10 m

106W0n

tt

106Won

18,736
23,580
42,316
16,248
58,564

5,311

4,742
2,646
2,096

0.89
~569

 798.5

6,835
(131)

2,158
~(11,708)
13,735

(2.20)
2.59

" (6,397)
8,424

iRy

o
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6-3 Gujeol

The Gujeol Dam was originally planned at the north side of Gujeol-ri
appfoximately 10 km upstream from the confluence of the South Han River and

the So River.

This Gujeol dam site is situated where therec are numerous state-
owned and prlvatoly owned coal mines, and at the left bank of the 0r1g1na1
dam site there is a coal mine presently in cperation vheve a few adits

have been excavated.

Thé river gradient upstream of this vicinity is relatively steep
al around 17100 while 1arge.bouidefs and outcrops of sandstone are
seen at the river Led. Upstream, there are propoéed dam sites such as
Wangsan, Daeki aﬁd Doam. hut'the-river'gradient.is steep from Doam to
Gujeol, and it cannot be said to be advanfageous to build dams along
this streteh where the storage efficiency will be low. Accordingly,

a scheme for utilizing the héad from Doam to Gujeol by a tunnel was

forsmlated.

 The dam site selected at Doam is 1ocatéd approximately 10 km by
a local road branéhing to the south from the highway connecting Seoul

and Gangnhung.

The bed rock of the dam site is comprised of good-quality sandstone

and there is no problem as a Poundation for the dam.

Hdwever; the surroundings of the planned reservoir area is a
gently terraced area, and theve are many objects which would require
compenbat1on Such as shops and hamlets. On the other hand bv con-—
strueting a dam takiug advantape of the topogldphy and. utlllz1ng
the 5urround1ng terraces, it is concelvable for a recreatlon center to
- be developed and in fact there are recreaf1on facilities of the ‘mining
companleb ‘now ex1st1ng accordingly, it will be Decean]\ for detailed

investigations by elevatlun to be. made of. plopertleb for (ompensaflon
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6-3 Gujeol

Location of dam Gangweon-do Pyongcheng-—gun

Name of river  So R., South Han R,

Basin )
Catchment area E m® 100.8
Anmual precipitation mm 1,210

Annual mean discharge m3/s 2.66

Reservoir
B W.L. : EL.m = T744.5
N.HW.TL. | " 742.5
L.W.L. " 717.9
Grc(;;::—;ﬁi't‘;(.)zi,ge capacity 106IT13 ;57
Effective capacity " 50.3
Dead capacity A 6.7
Reservoir area . km2 4.0
(N.H.W.L) '
Firm discharge m3/sec 2.03
Flood control capacity 106m3 9.0
. Dam
Type : | Rock-Fill
Dam height m 54.5
Crest length " 'i93
Yolume of dam . 103m3 790

. Spillway design flood m3/s 1,870
Geology . ' o Sandstone

Power station

“Pype : Dam &

: . 5 . conduit
Max.discharge m /sec 9.9
Rated head (effective}  m 315 .4
Installed capacity K¥ 27,000

3

Ammual energy output  10°kWh 60,200

Construction cost
Comﬁensation |
Dam
Sub total
Power facilities

_Total

Annudl cost of dam
and power station

Power & energy benefit
kW benefit
kWh benefit

B/C of power.
(B-C) of ﬁower

Increase ‘of annual

available discharge

. ‘ : : 6 ‘
Benefit of water supply 10 Won

Benefit ol Flood control

Total benefit

Total B/C

- B-C

106W0n

106ch
[}

1
-106W0n

1O6m3

106Won

4,805
3,955
8,760.

19,344

18,104

1,583
1,012
571
0.91
-150

29.1

249
78
1,910
1.10
177

A - 47



(O .: K1150d05 8bBDI0IS

oo¢ _ : _
] I i 1 ! O@N ] ] 1 On_u_ I L ] 0E9
7 bbb GIE | LSV 25l | BBgl | 0L ooy
1867281 | 16598 gL 0i | 08¢
i o696 | Li58% | 019 | 08l
€igor. owlaz ‘0OFt _ orL oL
"] £.902 ollgl G&T | 0%l -
£96 Z 00%S 080 | oel
E toz 2 0602 080 | 0lL
€410 .10 €10 | 00 moeL
7] _ 0 c o | 889
RUG008 WNIOA[  (oWgs 1) ur) | ocs
N PR NN Y auinj oA Dedy ~uoloAR) 3 e
—0vL
- 052
WY
- Fozz
¢ ' u o T 4 _ S _ "
LIS 001 DE4D JaWy2400 (W) 0340 J10AIS53 joalno 4

®

e

'uo};ona;g

slajawl Ul

- 48



5
,.Pu,m

o
\ ”// A

[

B eI N

.I,f.t
N,

A= 49




7-9 Pyeongchang

The Pyéongchang Dam site is located approximately 100 km upstream
on the Pyeongchdng River from its conjunction with the South Han River.
The rviver meaﬁders widely“for about 5 km both upstréam and dowpstream
from the dam site and the rifer'gradient'is relatively gentle at around
1/350, but by making a shortcut of the meandering_part of the river by
tunnel {{ = 2,000 m), it will be possible to utilize a head of appro-
ximately 20 m, so that a development scheme involving & bunnel was

contemplated.

The bed rock of both banks at the dam site is comprised of hard
gneiss with pértial outcropping at the river bed, but sihce‘there is
terrace with height difference of about 10 m on fhe.left bank, the cross
section Will'bedome_slightly large, but it is not thought there will be

any special problem as a foundation.

The greater part of the area sche&uléd for reservoir -is of liméstone;
but this'limestone is silicic and gneissose so thabt it is thought.there
!gg | . is little possibility of large.caves existing. Observations of surface
conditions reveal small-scale cavities, but large caves cannot be

- recognized.

The problem is that fhe valley wheré the road from Pyeongchang -

to Pangrim-Ri runs is thought to be a tectonic line (fault) and there
are many talus deposits‘élohg the road, so it will be necessary for
further investigations of this vicinity. According to the presently
planned high water level of El. 420 m, the width of the valley will be
: appfdximately.SOO m $o that it is thought there will be no leakagé'from
the reservoir, but since the reservéir aren also consisfs of simiiar.
limestone, it is considefed necessafy fox eiﬁminutions_to be made

préparing geologic maps of this planned rveservoir area.
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7-9 Pyéongchang

-Locdtion_of dam Gangweon-do Pyongchang-gun

Name of river Pyeongchang R., $. Han R.

Basin
Catchment area o _km2  485.3
Annuwal precipitation . mm 1,330

Annual mean diséharge m3/s 12.96

" Reservoir
TLW.L. EL.m 422
NLHLVL L, E 420
LWL L. _ " 388.6

-Gross.stdrage Capacity.106 3 5§8 8

C(NJHLWLL) "
-Efféctivé capacify. " 408.6
Dead capacity " 190.2
Reservoir area - km2 16.9

(N.H.W.L) '
Firﬁ discharge m?/SQC 11.71
6 3

Flood control capacity 10 m~  35.6

Dam _
Type . _ ' Roclk-Fill
Dam height S m 102
Crest rength = n 424
Volume of dam - 103m3 5,570

Spillway design flood m3/s 4,570
Geolbgyh _ ' Gneiss

“Power station

Type | Dam &
IR : conduit
Max.discharge o : mjfsécj 56.99
Raﬁéqfhead:(effective) w951
Tnstalled capaciﬁy'_ KW 46,900

Annual energy output .lekWh 88,500

Construction cosi
Compensation
Dam
Sub tétul
Pover f&éilities

Total

Anmial cost of dam
and power station

Poﬁer &.énergy benefit
kW benefit
k¥Wh benefit

B/C of power
(B-C) of power

Increase of annual
available discharge

Benefit of water supply
Benefit of flood control

Total benefit

‘Total B/C

B~C

106W0n

106W0n
1O6m3

1O6W0n

106W0n

12,299
18,675
30,974
10,719
41,693

3,769

2,498

1,608

890

0.66
-1,271

201.9

1,728
84
4,310
1.14
541
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810 - Panun

The dam site is loeated at a point approximately 10 km southwest of
Pyeongchang Ri nnd'approximntely 80 km upstream on the Pyeongchang River

from its confluence with the South Han River.

The river in this area meanders widely from the vieinity of
Pyeongchang Ri and flows toward southwest. The river gradient is

relatively gentle and the river bed is wide.

There are fairiy wide distributions of sand-gravel deposits at

.the river bed, the depths being estimated to be about 2 to 5 .

There is no alternative site other than the presently planned site

which is suitahle for a dam.

National Highway No.31l from Yeongweol'to Gangnung via Pyeongchang
Ri runs along the river and relocation of the road will be reguired when
the dam be cunstructéd, The dam site is located on green sandstone '

which forms steep cliffs at the left and right banks. This green

sandstone iz very hard and presents ne problem as a dam foundation.

_ The reservoir area is mainly 6omprised of limestone, this limestone
alse being very haxd, and large caves cannot be seen.in t he areas where
the limestone is oulcropped at the both sides of fhe river. Since there 1is
non-calcareous bedrock distribuﬁed to surround the limestone, it is thought

~there will be no leakage, but though the scale of the reservoir is small.
as in the case of'Pyenngchang, it is thought necessary for studies to |
be made upou preparation of a geulogic.map for:the area where water

iz planned to -be impounded.
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Tocation of dam Gangweon-do Yeongweol-gun

Name of viver Pyeongchang R.,

5. Haﬁ .

g

Basin
Catechment area km
Annual precipitalion mm

: Y 3
Annual mean discharge m”

Reservoir

F.V.L.

N.H.W.L. "

L.¥.L. "

GT?;?H?E?E?gE capacity 1O6m3

Effective capacity "

.Dead capacity "

Rescrvoir area T
(N.H.W.L)

Firm discharge m /sec

6
Plood control capacity ].O)mj

[

Dam

: Type
Dam beight ' m
Crest length n

" Volume of dam - 103|_113
Spillway design [loced m3fs

Geology

Pdwer station
Type
Max;djébharge m3/sec
Rated head (effectiﬁe) m
lnstalled'capacity LW
Annual enefgy_ouiput 10%KWn

651.9
1,320
17.41

5.8

x
3]

Rock—1i11
48
285
1,090
5.300

Green sand-
stone

Dam &
conduit

24.73
45.1
9,650
40.2

6

Construction cost 10 Won

Compensation !

Dam "

Sub total _ H

Power facilities "

Total "
Annual cost pf dgm IObWOH

and power station _

. 6.

Power & epergy bencfit 10 Won

kW benefit. "

kWh henefit o
B/C of power

: N ¢)

{B-C) of power 10 Won
Ine P ann 6
Increase of annual 10 m3

available discharge

Benefit of water supply '106Won
Benefit of flood control
Total benefit : o "

Potal BT
B-Cc

106W0n_

126

- 29

899
0.59
616

A - 56



NI IELT
(% s

03 aboiolg

o8 0L 09 or og oz o} o}
_ . s : . _ , oge
R 08l'gL 2T §92.°G . 082 ore
) PBE0E | ro¥2e 558 2 0LZ
] 02¢ 8 696°L 889" | 092 -
i LGP’ 0 1650 8910 0ge I
0 0 0 2v2 "
7 _ -0G2
g tglgOijawnion | - Wil aw) {w)
paiD|nuna oy | awinjoA paly ‘uolipA )3 -

W G159 | DaID {UBLIYDI0D

(,WM) DBID 11041953y

unubDd

9

uol DA g

i) oW Ul



£ B W
uoposuadwon

<
|

unuod %

g

— oot

¥ 01—-8

®

LHOHDAD| S

ut

slajaui



SN

Y
N

¥
2/

)

RS

:
S
e

0
i

s

T

P
)
\_f, &

Rl




i

9-13 Suju

The Suju Dam site is located on the Kariw River approximately 60 lm
upstream from the confluence with the Pyeongchang River. The river
gradient, in this vicinity for abouwl 2 km to the end of Dogog Reservoir

is relatively steep at approximately 1/100.

The geolegy of the dam site is comprised of gneiss and the right
bank is a gentle slope covered by 1 to 3 m of talus. CGneiss is exposed
at the left bank and. al though there is no big problem 48 a dam Founda—
tioﬁ,-the_existen@e of a fault may be presumed on the right bank as

geen I'rom the topography.

All of the area inside the reserveir is of gneiss and there will be

no problem of leakage from the reservoir, but there are several places

at the opposite bank {right bank)} of Tongchachi-ri approximately 2 km
upstreém of the dam site where old collapses of lénd may be seen. This
is thought to be a collapse deposii and not the result of landsliding.
AMlthough it ié not thought there will be landslides caused by storage

of ‘'water, it will be necessary for further investigations to be made in

Lthe field.

Road conditions to the dam site are extremely poor, and although
there is a road coming from the upper reacbes, the only wmeans for reaching

the site for about 3 km is on foot.
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9-13  Suju

Localion of dam Gangweon-deo Yeongweol-gun

3 ame i ares ari . g i R, - ) . ¢
1%% Name of wiver Karim R., South Han-R - Construction cost 10 Won
Basin Compensation " 6,064
o o 2 1 . : T 7 ¥
Catchment area- km . 328.9 Dam 20,75
. o - e n .
~ Apnual precipitation mm 1,440 Sub total 26,821
3 - 1ities " -
Annual wmean discharge m'/s  9.11 Power facililies 8,343

Tobal - 35,164

Reservoir

. L. _ ' EL.m 434 Anmual cos’t of dam 10%on 3,187
: and power station

NLHLWL L ' N 432 _

L.W.L. : . ! 399 " :Power & emergy benefit 10 Won 1,662

T - ; maeity G ! benefit 1

GI?;suqéoi?ge capacity 10 m3 380 kW benefit 1,@82

E S ‘k¥Wh benefit " 580

EBffective capacity " 287.3 ' -

Dead capacity " 92.7 B/C of power - - 0.52
: L 2 : h 4D .

Reservoivr avea | Lk 14.8 (B-C} of power lO)Won -1,525%

) (N.H.W.].—) : o : ' i

firm dischar : & 8.28 i

Firm discharge m /sec _ Increase of annual 106m3 142.9

o ] 6 ' ; ; ar
Flood control capacity 10 m3 31.8 avallable dls?hQIge

. | : e _ |
Benefit of water supply 10 Won 1,223

Dam
 Tvpe . Rock-Fill Benefit of flood control " 35
Pam height " 107 Total benefit n 2,920
Crest length " 483 ' ‘ .
o ' - ) : /0 . ] .
Volume of dam - _ 107w 6,300 thhl B/C 6 0.92
B-C : 10 VWon -267

Spillwéy design Flood m /s 3,720
~ Geology Gneiss

Power station

Type o - Dam &
_ R conduit
- Max;discharge _ ﬁ3/sec _40,]4'”
Rated head (effective) m 91.9
Tnstalled capacity Y 31,900

Annual energy ountbput 1071 60, 300

A~ 6.1
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16-12° Dogog

The Dogog site is located on the Kachon River approximately 20 km
ups tream from the conjunction with the Pyeongchang River. The river
in this vicinity meanders widely flowing in the southeasi direction to

merge to the Pyebngchang River, and the river gradient is about 1/250.

The geology of the dam site is comprised of gneiss with intrusions

of granite on the right bank and granitic gneiss on the left bank.

The left bank rises From the river in a steep slope, and the
geological condilions being good, there will be no problems. The right
banl consiéts of granite, but the abutment is covered by talus, while
the river bed is a broad terrace area of relative height of 10 to 20 m.
Thé problems are the degrée of weathering of thé granite-undérlying_
the talus and the Complexity.of the topography of the abutment at the
dam crest, and detailed surveys are necessary regarding the topography
of the Surrcundings,. Depending on the results of these surveys and
the condition of wéathering of rock, there will be a possibility of

a saddle at the right bank.

_ There is no speciaI pfoblem'as a dam site,_buf an investigation
of thé=right bank abutment inE]ﬁding the tevrace dénosits will be
required . It is estimated that a fault exists 1mmedlatelv downstream
of the dam so thd+ it may be considered that the present site is

suitable for the dam.

Since there are thin saddles at two places upstream of the dam
it will be necessary for further detailed investigations to be made

of Lhese pgrts)
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10-12 Dogog

Location of dam Gangweon-do Yeongweol-gun

' %%{ . Name of river  Kachon R., South Hen R-
Basin _
Catchment area km2 492.6
 Annnal preéipitation mm 1,420
~ Annual mean discharge m3/s 13.64
Reservoir
F.W.L. : EL.m 327
N.H.W.L. too 325
L.W.L. u 301.5

Gross storage capacity 106m3 213.3

(N.H.W.L)

Effective capacity . 141.5
Dead capacity w 71.8
Réservoir area km2 8.3

(N.H.¥.L) _

Firm discharge m3/séc 9.16

Flood control capacity 106m3 16.2

Dam _
Type - Rock-Fiil
TDam height m T0

“Crest 1engtﬁ ' oo 415
Volume of dam 103m3 3,000

Spillway design flood m3/s 4,610
Geology ‘ Gneiss

Power station

Type B Dam

Max.discﬁaréé | ' m?/sec 44.26

Rated head (effectivef m 5948_

Installed_capaéity .kw. 22,900
3

Annual energy output  107kWh 58,400

Construction cost
Compensation
Dam
Sub total
Power facilities

Total

Annual cost of dam
and power station

Power & energy benefit
k¥ benefit
kWh benefit

B/C of power
(B-C) of power

Increase of annual _
available discharge

Benefit of water supply

‘Benefit of flood control

Total benefit

Total B/C
B-C

10 Won

10'6m3

106W0n

106Won

3,683
11,203
14, 886

7,453

22,339

2,069

1,329

767
562

T10

45

2,084

1.01
15
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