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METEOROLOGY AND HYDROLOGY

Calculation Result of DAMBRK

— Simulation of 1994 GLOF

— Simulation of GLOF from Luggye Lake

- Simulation of GLOF from Raphstreng Lake
Calculation Result of Reservoir Sedimentation



Calculation Result of DAMBRK (1/3)

Simulation of 1994 GLOF



ANALYSIS OF THE DOWNSTREAM FLOOD HYDROGRAPH

PRODUCED BY THE DAM BREAK OF

RUNT 1

1994 GLOF

BASED ON PROCEDURE DEVELOPED BY
DANNY L. FREAD, PH.D.. SR. RESEARCH HYDROLOG!IST

QUALITY CONTROL TESTING AND OTHER SUPPORT BY
JANICE M. LEWIS, RESEARCH HYDROLOGIST

HYDROLOGIC RESEARCH LABORATORY
w23, OFFICE OF HYDROLOGY

NOAA, NATIONAL WEATHER SERVICE
SILVER SPRING, MARYLAND 20910



Wk ok
*x  SUMMARY OF INPUT DATA  #%x
Hokk ok

spdeioioiolok kool ok ok fokofokok kol ook

INPUT CONTROL PARAMETERS FOR RUNT 1 :

PARAMETER VAR | ABLE VALUE
NUMBER OF DYNAMIC ROUTING REACHES KKN 1
TYPE OF RESERVOIR ROUTING Kul 0
MULTIPLE DAM 1NDICATOR - NMULDAN 0
PRINTING INSTRUCTIONS FOR INPUT SUMMARY KDMP 5
NO. OF RESERVOIR INFLOW HYDROGRAPH POINTS _ ITEK 2
INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 NPRT 0
FLOOD-PLAIN MODEL PARAMETER KFRLP o

1

METRIC INPUT/OUTPUT OPTION METRIC
IPUT=1000001100 0O O

RUNT 1 : RESERVO!R
TABLE OF ELEVATION VS SURFACE AREA

SURFACE AREA (SQ KM)  ELEVATION (W)

SA(K HSA (K)
11 4560, 00
0.9 4535. 00
0.0 0.00
0.0 0. 00
0.0 0. 00
0.0 0. 00
0.0 0. 00



RUNT 1 : RESERVOIR AND BREACH PARAMETERS

PARAMETER UR{TS VARIABLE VALUE
RO R Rk RRR okiobkk  blikbk  okkklobokok ok

LENGTH OF RESERVQIR K RLM 2.10
ELEVATION OF WATER SURFACE M YO 4561. 00
SIDE SLOPE OF BREACH Z | 0.00
ELEVATION OF BOTTOM OF BREACH N YEMIN 4535. 00
WiDTH OF BASE OF BREACH N BB 35.00
TIME TO MAXiMUM BREACH SIZE HOUR TFH 3.50 -
ELEVATION (MSL) OF BOTTOM OF DA N DATUM 4535. 00
VOLUME-SURFACE AREA PARAMETER VoL 0. 00
ELEVATION OF WATER WHEN BREACHED N HF 4561.60
ELEVATION OF TOP OF bM L] HD 4561. 00
ELEVAT!ON OF UNCONTROLLED SPILLWAY CREST L HSP | -0.00
ELEVATION OF CENTER OF GATE OPENINGS L HGT‘ 0.00
DiSCHARGE COEF. FOR UNCONTROLLED SPILLWAY cs 0.00
DISCHARGE COEF. FOR GATE FLOW Ce 0.00
DISCHARGE COEF. FOR UNCONTROLLED WEIR FLOW cDo 0. 00
D1SCHARGE THRU TURBINES CNs o 50. 00

CDO SHOULD NOT BE 0.0 IF OVERTOPPING MAY OCCUR

DHF (INTERVAL BETWEEN INPUT HYDROGRAPH ORDINATES) = 0.00 HRS.
TEH(TIME AT WHICH COMPUTATIONS TERMINATE)= 24, 0000 HRS.

BREX (BREACH EXPONENT) = ©.090

MUD{MUD FLOW OPTION) = ©

IWF (TYPE OF WAVE FRONT TRACKING) = 0

KPRES (WETTED PERIMETER OPTION) = 0

KSL (LANDSLIDE PARAMETER} = 0



INFLOW HYDROGRAPH 7O  RUNI 1

iy ok Aok Aok

50. 00 50.00

TIME OF INFLOW HYDROGRAPH ORDINATES

0.0000 100. 0000

CROSS-SECT IONAL PARAMETERS FOR 1994 GLOF
BELOW  RUNS 1 :

PARAME TER VARIABLE
NUMBER OF CROSS-SECTIONS NS
MAXINUN NUMBER OF TOP WIDTHS NCS
NUMBER OF CROSS-SECTIONAL HYDROGRAFHS TO PLOT NTT
TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS JNK
CROSS-SECTIONAL SMOOTHING PARAMETER KSA
DOWNSTREAM SUPERCRITICAL OR NOT KSUPC
NO. OF LATERAL INFLOW HYDROGRAPHS LQ
NO. OF POINTS IN GATE CONTROL CURVE XCG
NUMBER OF CROSS-SECTION WHERE HYDROGRAPH DESIRED

(MAX NUMBER OF HYDROGRAPHS = 6)

1 2 32 4 5 8
CROSS-SECTIONAL VARIABLES FOR 1994 GLOF
BELOW RINY t .
PARAME TER UNITS VARIABLE
LOCAT ION OF CROSS-SECT(ON KM X$(1)
ELEVATION(MSL) OF FLOODING AT CROSS-SECTION M FSTG{I)
*ELEY CORRESPONDING TO EACH TOP WIDTH | HS(K 1)
TOP WIDTH CORRESPONDING TO EACH ELEV M BS(K, 1)
(ACTIVE FLOW PORTION)

TOP WIDTH CORRESPONDING TO EACH ELEV M BSS(X, 1)

(OFF-CHANNEL. PORT [ON)
NUMBER OF CROSS-SECTION
NUMBER OF ELEVATION LEVEL

I
K

YALUE
ko kk



CROSS-SECTION NUMBER 1

*k ok ok ok
X5(h) = 0.000 FSTG{) =
HS ... 4535.0 4560.0
BS ... 50.0 150.0
BSS ... 0.0 0.0

CROSS-SECTION NUMBER 2

s = 36.500 FSTG(l) =
HS ... 3160.0 3180.0
BS ... 50.0 100.0
BSS ... 0.0 0.0

CROSS-SECTION NUMBER 3

*k * *kkok

XS{) = 76.100 FSTG(1) =
HS ... 1580.0 1600.0
BS ... 70.0 2000
BSS .. 0.0 0.9

CROSS-SECTION NUMBER 4

ok b

X$(l) = 110.800 FSTE(1) =

HS ... 1170.0 1190.0
BS ... 5.0 100.0
BSS ... 0.0 0.0

CROSS-SECTION NUMBER 5

ek

X3(1) = 171.800 FSTG(I) =

HS ... 970.0 580.0
BS ... 50.0 100.0
BSS ... 0.0 0.0

CROSS-SECTION NUMBER 6

Xs{1) = 219.200 FSTG(1) =

HS ... 130.0 150.0
85 ... 100.0 200.0
BSS .., 0.0 0.0

0. 00

0.00

0.00

0.00

0.00



MANNING N ROUGHNESS GOEFFICIENTS FOR THE GIVEN REACHES

REACH 1 ... 0.050 0.050
REACH 2 ... 0.050 0.050
REACH 3 ... 0.050 0.05
REACH 4 ... 0.050 0.050
REACH 5 0.050 0.050
CROSS-SECTIONAL VARIABLES FOR
BELOW RUNT 1 :

PARAMETER

1994 GLOF

MINIMUM COMPUTAT IONAL DISTANCE USED
BETWEEN CROSS-SECTIONS

CONTRACT |ON — EXPANSION GOEFF ICIENTS
BETWEEN CROSS-SECTIONS

Kt (1)

FKC (1)

FKC (1)

REACH NUMBER DXM (1)
siokkoiiiok ok ko ok dokokoh
1 2,000

2 2. 000

3 2.000

4 2.000

5 2. 000

0. 000

0. 000

0. 000

0. 000

0. 000



 DOWNSTREAM FLOW PARAMETERS FOR 1994 GLOF
BELOW  RUNT 1 :

PARAMETER ' UNITS  VARIABLE VALUE
kbbb bbbk bR R kolkkk ookl okokakokdaob koo

MAX DISCHARGE AT DOWNSTREAM EXTREMITY CNS QMAXD 0.0
MAX LATERAL OUTFLOW PRODUCING LOSSES cHS /% qLL 0. 000
INITIAL SIZE OF TIME STEP HOUR DTHM 0. 0000
INITIAL WATER SURFACE ELEVATION DOWNSTREAM M YON 135. 0
SLOPE OF CHANNEL DOWNSTREAM OF DAN % SOM 0.00
THETA WEIGHTING FACTOR | THETA 0.00
" CONVERGENCE CRITERION FOR STAGE M EPSY 0. 000
TIME AT WHICH DAM STARTS TO FAIL | HOUR . TFi 0.06

AT REACH= 2 DXM SHOULD BE CHANGED TO 0.478 DUE TO CHANGE OF SLOPE CRITERIA
COMPUTATIONS WILL USE THE FOLLOWING DXM VALUES

2,000 2000 2,000 2000 2000

LATERAL [INFLOW REACH NUMBER
Lax{1)
1 2 3 4 5

@L(L, 1), L=1, ITEH)
0. 0.

(@QL{L, 2).L=1, ITEH)
70. 70.

@QL(L, 3).L=1,1TEK)
100, 100,

(QLL, 4),L=1, |TEH)
0. 0.

@L{L, 5),L=1, ITEW
0. 0.

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATED) (N) = 108 (NAX|MUM ALLOWABLE = 200



] ok

ok il
1
BOTTOM REACH
CROSS-SECTION ELEVATION LENGTH SLOPE
NO. "KM | REACH NO. KN % MESAGE

1 0.00  4535. 00

2 35. 50 3180. 00 1 36. 50 3.77

3 76.10 1580. 00 2 38. 60 3.99

4 110. 80 1170. 00 3 3470 1.18

5 171.50 570.00 4 60.70 Q.99

6 219. 20 130. 00 5 47.70 0.92 SLOPE LESS THAN 1% MAY CAUSE

SUBCRITICAL FLOW

- TOTAL VOLUME |N RESERVO!IR BEHIND
RUN1 1 = 25.0 CU. M (MILLION)

DEFINITION OF VARIABLES 1IN RESERVOIR DEPLETION TABLE

PARAMETER UNITS VARIABLE
Lk k ¥ ok ik g il sokkkiok

TIME STEP FROM START OF ANALYSIS |

| TERAT IONS NECESSARY TO SOLVE FLOW EQUATIONS K
ELAPSED TIME qu- START OF ANALYSIS HOUR  TTP()
TOTAL (XITFLOW FROM DAM ous a(l)
ELEVATION OF WATER SURFACE AT DAM L] H2
ELEVATION OF aonoi OF BREACH [ Y8
EST DEPTH OF FLOW IMMEDIATELY DOWNSTREAM ] 0
SUBMERGENCE COEFF ICIENT sus
VELOCITY CORRECT 1N VCOR

TOTAL VOLUME DISCHARGED FROM TIME OF BREACH MILLION CU M  OUTVOL

BREACH WIDTH N BB
RECTANGULAR BREAGH DISCHARGE GOEFF ICIENT COFR
INFLOW TO RESERVOIR s Qi)
.n?nmn OUTFLOW CMS  OBRECH
SPILLNAY OUTFLOW cMs  oSPIL
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RESERVOIR DEPLETION TABLE

K TTP{1) Q1) H2 YB D SUB VCOR QUTVOL BB COFR al{h GBRECH QSPIL
oK k¥ * & ok ook dofolclolkor Rloploklk olkr okokk oopdkobokolk ook ko kokk sk *kidokk
0 0.000 50 4561.00 4561.00 4535.44 1.00 1.00 0.0 0.0 3.10 50. 0. 50.
2 0.070 50 4560, 99 4560.48 4535.44 1.00 1.00 0.0 0.7 3.10 50. 0, 50.
2 0.140 52 4560.00 4559.96 4535.45 1.00 1.00 0.0 1.4 3.10 50. 3, 50,
i 0.2106 58 4560.99 4550, 44 4535.47 1.00 1.00 0.0 2.1 310 50. 7. 50.
1 0.280 64 4560.99 4558.92 4535.51 1.00 1,00 0.1 28 3.10 50. 14, 50,
1 0.350 74 4560.99 4558.40 4535.56 1.00 1.00 0.1 3.5 3.10 50, 25, 50,
1 0.420 B9 4560.98 4557.88 4535.62 1.00 1.00 0.1 42 310 50. 39, 50,
2 0.490 107 4560.97 4557.36 4535.69 1.00 1.00 0.1 49 3.10 50. 57. 50,
2 0,560 129 4560.95 4556.84 453577 1.00 1.00 0.1 58 310 50. 80. 50,
2 0.630 156 4560.93 4556.32 4535.86 1.00 1.00 0.2 63 3.10 50. 107. 50,
2 0.700 188 4560.90 455580 4535.96 1.00 1.00 0.2 7.0 3.10 50. 138, 50,
2 0.770 223 4560.87 4555.28 4536.07 1.00 1.00 0.3 7.7 3.10 0. 174. 50.
2 0.840 284 4560.82 4554.76 4536.1B 1.00 1.00 0.3 84 310 50. 214, 50,
2 0.910 307 4560.77 4554.24 4536.29 1.00 1.00 0.4 9.1 3.10 50. 260. 48,
2 0.980 353 4560.70 4553.72 4536.40 1.00 1.00 0.5 9.8 3.10 50. 309. 44,
2 1,050 403 4560.62 4553.20 4536.52 1.00 1.00 0.6 10.5 3.10 50. 384 40,
2 1.120 458 4560.54 455268 4536,63 1.00 1.00 0.7 11.2 3.10 50, 422. 36.
2 1.190 516 456043 455216 4536.75 1.00 1.00 0.8 11.9 3.10 50. 485, 32,
2 1.260 579 4580.32 4551.64 4536.88 1.00 1.00 1.0 12.8 3.10 50. 551. 28
2 1.330 645 4560.19 4551, 12 4537.00 1.00 1.00 1.1 13.3 3.10 50, 622, 24,
2 1,400 715 4560.04 4550.60 4537.12 1.00 1.00 1.3 14.0 3.10 50. 695. 20,
2 1.470 787 4559.88 4550,08 4537.25 1.00 §.00 1.5 14.7 3.10 50. 772 16
2 1.540 862 4559.89 4549.58 4537.37 1.00 1.00 1.7 154 3.10 50, 851. 12,
2 1.610 040 4559.50 4549 04 4537.45 1.00 1.00 1.9 186.1 3.10 50. 932. 8,
2 1.580 1019 4559.28 4548.52 4537.61 1.00 1.00 2.2 16.8 3.10 50, 1016. 4,
2 1.75% 1100 4559.04 4548.00 4537.73 1.00 1.00 2.4 11.5 3.10 50, 1100. 0.
2 1.820 1185 4553.78 4547.48 4537.86 1.00 1.00 2.7 18.2 3.10 50, 11886. 0.
2 1.890 1271 4558.51 4546, 96 4537.97 1.00 1.00 3.0 189 3.10 50. 1271. 0.
2 1.9680 1357 4558 21 4546 44 4538.09 1.00 1.00 3.4 19.8 3.10 50. 1357, 0.
2 2.030 1442 4557.89 4545 92 4538.20 1.00 1.00 3,7 20.3 3.10 5. 1442, 0.
2 2.100 1526 4557.55 454540 4538.31 1.00 1.00 41 21.0 3.10 50, 15286. 0.
2 2.170 1609 4557.19 4544.88 4538.41 1.00 1.00 4.5 21.7 310 50. 1608. 0.
2 2.240 1690 4556.81 4544.38 4538.51 1.00 1.00 4.9 22,4 310 50, 1690, 0.
2 2.310 1769 4556.41 4543 B4 4538.80 1.00 1.00 5.3 231 3.10 50, 1789, 0.
2 2380 1B45 4555.90 4543.32 4538.69 1.00 1.01 5.8 23.8 3.10 50, 1848, 0.
2 2.450 1919 4555.55 4542.80 4538.76 1.00 1.01 6.3 245 310 50. 1820. 0.
2 2.520 1990 4555.10 4542.28 4538.86 1.00 1.01 6.8 252 3.10 50. - 1991, 0.
2 2.590 2058 4554.62 4541.76 4538.983 1.00 1.01 7.3 25.9 3.10 50. 2059, 0.
2 2.660 2123 4554, 13 4541, 24 4539.00 1.00 1.0t 7.8 26.6 3.10 50. 2123, 0.
2 2.730 2184 4553.62 4540.72 4539.07 1.00 1.01 8.3 27.3 3.10 50. 2184, 0.
2 2800 2241 4553.09 4540.20 4539.13 1.00 1.01 8.9 28.0 2.10 50, 2242 0.
2 2.870 2285 4552 55 4539.68 4539.19 1.00 1.01 9.5 28.7 3.10 50, 2298. 0.
2 2940 2345 4552.00 453516 4539.24 1.00 1.02 10.0 29.4 3.10 50, 2346. 0.
2 3.010 2392 4551.43 4538.64 4539.29 1.00 1,02 10,6 30.1 3,10 50. 2393, 0.
2 3 080 2436 4550.84 A538.12 4539.33 1.00 1.02 11.2 30.8 3.10 50. 2438, 0.
2 3.150 2476 4550.25 4537.680 4539.37 1.00 1.02 1.9 31.5 3.10 50. 2476. 0.
2 3.220 2513 4549.64 4537.08 4539.41 1.00 1,03 12.5 32.2 3.10 50. 2513, 0.
2 3.290 2547 4549.02 4536.56 4535.45 1.00 1.03 13.1 32.8 3.10 50, 2548, 0.
2 3.360 2579 4548.40 4536.04 4539.48 1.00 1.04 13.8 33.6 3.10 50, 2580. 0.
2 3,430 2609 4547.76 453552 4539.51 1.00 1.05 14.4 343 3.10 50, 0.

2609.
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67
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75
16
77
78
19
80
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3. 500
3.570
3. 640
110
780
850
920
990
080
130
200
270
340
410

550

28288

970

£

110

180
. 250
§. 320
5.3%0
5. 460
5. 530
5. 600
8. 670
5 740
5.810
5. 880
5. 950
6.020
8. 090
8. 160
6. 230
8. 300
8. 370
6. 440
68.510
8. 580
6. 650
6. 720
6. 790
6. 860
8. 930
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RESERVOIR DEPLETION TABLE

o

kR

2638
2453
2213
2109
1959
1823
1895
1585
1482
1387
1300
1220
1146
1078
1018
958
905
855
809
766
127
690
855
623
593
565
539
514
491
470
449
430
413
396
380
385
35
337
325
313
301
9
281
an
262
253
245
237
230
223

H2
e

4547
4546,
4545,
4545,
4544,
4544,
4543,
4543,
4543,
4542,
4542,
4542,
4541,
4541,
4541,
4541,
4540.
4540,
4540.
4540.
4539,
4539,
4539,
4539.
4539,
4539.
4539
4538.
4538
4538.
4538
4538,
4538
4538.

"
48
89
34
83
36
92
51
13
17
43
11
82
54
28
03
80
58
37
18
99
82
65
50
35
21
07
95
83
n
80
50
40
30

4538. 2%

4538.

13

4538. 04

4537,
4527,
4537.
4537
4537.
4537.
4537
45317,
4537.
4531,
4537.
4537.
4537,

96
89
g2
15
a8
62
56
50
44
39
34
29
24

YB
kK

4535.00
4535, 00
4535. 00
453500
4535, 00
4535. 00
4535. 00
4535. 00
4535, 00
4535. 00
4535.00
4535, 00
4535. 00
4535. 00
4535.00
4535. 00
4535, 00
4535. 00
4535. 00
4535. 00
453500
4535, 00
4535, 00
4535. 00
4535, 00
4535, 00
4535. 00
4535, 00
453500
4535. 00
4535. 00
4535.00
4535, 00
4535, 00
4535. 00
4535, 00
4535. 00
4535, 00
4535, 00
4535, 00
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4535. 00
4535. 00
4535. 00
4535, 00
4535, 00
4535, 00
4535. 00
4535. 00
4535, 00
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4539,
4539.
4539.
4538.
4538,
4538.
4538.
4538,
4538.
4538.
4538,
4537.
4537.
4537.
4537.
4531.
4537.
4537.
4537.
4537

4537.
4537,
4537,
4536.
4536.
4536

4536.
4536,
4536,
4538

4536,
4536,
4536,
4538,
4536,
4536,
4536

4538,
4538,

54
35
17
g9
a2z
67
52
38
25
13
01
80
80
70
61
52
44
36
28
21
14
o8
02
96
90
85
80
15
10
86
62
58
54
30
48
43
40
36
33

4538. 30

4538,
4536
4536,
4536
4536
4536,
4536,
45386,
4636
45386,

28
25
22
20
17
15
13
"
08
07

suB

*
i
»

28828328388833888838888888888888888888883888838838888388883

VCOR
ok

.05
.08
.06
.08
.06
.08
.07
.0
.07
.07

0?7

.08
.08
.08
.08
.08
.08

08

.09

09

.09
.09
.09
.09
.08
Q9
10
.10
.10
.19
.10
10
.10
.10
.10
.10
.10

it

N
L1
.1

1%

-1
-
11
1

B

.1
-
L1

ouTvOL
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15. 1

o
~

16.
16

7.
1.
18

18.
18.
19.
19.
20.
20.
2.
21,
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BRRRRIERDRDRR

22,

23.
23
23.
23

23.
23.
23.
24,
24,
24,
24.
24
24,
24,
24,
24,
24,
24,
24.
25.
25,
25.
25.
25.

ha
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BB COFR
ko kgkEk
35.0 3.10
5.0 J.10
35.0 3.10
35.0 3.10
5.0 310
35.0 310
35.0 210
35.0 3.10
35.0 310
35.0 210
35.0 3.10
35.0 3.10
350 3.10
35.0 310
36.0 3.10
350 310
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
5.0 3.10
35.0 310
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
350 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 310
35.¢ 3.10
35.0 3.10
35.0 3.10
350 3.10
350 310
3%5.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
35.0 3.10
3.0 3.10

arn
whokk

e R TRy

QBRECH
Aok

2638,
2454,
2274,
2108.
1959
1823,
1609.
1588.
1482.
1387.
1300.
1220.
1147.
1079.
1018,
959.
805.
855.
809.
787.
721
890,
856.
824,
594.
566.
539.
515,
492,
470.
450.
431,
413,
398.
380.
365.
351.
338.
azs.
313,
302.
291
281.
272,
262.
254,
246,
238,
230.
223,

QsPIl
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RESERVOIR DEPLETIOM TABLE

K TTP() e H2 Y8 D
ok kkdkkk ookl dkdokkkk  kkkkkdkk  dkackikk
1 7.000 216 4537.19 453500 4536.05
1 non 209 4537.15 4535 00 4536, 03
1 7162 202 4537.09 4535 00 453601
1 1.255 194 4537.04 4535 00 4535.98
1 7.357 - 186 4536.98 453500 4535 96
1 7.470 178 4536.93 4535.00 4535.94
1 7.554 170 4536.87 4535.00 4535. 91
i 7.731 162 4538.81 4535 00 4535 88
1 7.881 154 4536.74 4535 00 4535, 86
1 8.048 145 4536.68 4535.00 4535 83
1 8.227 137 4536.82 4535.00 453580
1 8.427 128 4536.55 4535.00 4535.77
1 8.647 12t 4536.49 4535.00 4535. 74
1 5.888 113 4536.42 4535.00 4535 M
1 9.154 106 453636 4535 00 4535 89
1 9.446 99 4536.30 4535.00 4535 66
1 9.768 83 4536.24 4535.00 4535, 63
1 10.122 87 4536.19 4535.00 4535. 61
2 10.51 B1 4536.14 4535.00 4535 59
2 10.939 76 4536.056 4535 00 4535.56
2 11.410 71 4536.04 4535 00 4535. 54
211.928 67 4536.00 4535.00 4535.52
2 12.498 64 4535.97 453500 4535 51
213.125 61 4535.84 4535.00 4535 49
2 13.814 58 4535.91 4535.00 4535 48
2 14,573 58 4535.89 4535.00 453547
2 15.407 54 4535.87 4535.00 4535.46
218 325 53 4535.85 4535.00 4535. 46
2 17.334 52 4535.84 453500 4535.45
1 18. 445 5t 4535.83 4535.00 4535. 44
1 18. 666 51 4535.83 4535.00 4535.44
1 21.010 50 4535.82 4535.00 4535 44
1 22.488 50 4535.82 4535.00 4535. 44

PARAMETER

INITIAL FLOW

MAX FLOW

FINAL FLOW

TIME TO MAX FLOW
NUMBER OF TIME STEPS

TOTAL VOLUME DISCHARGED FROM RESERVQIR

SUB VCOR QUTYOL BB COFR
FOEE FRRE  klRkERkRE  kidok  dohEk
1.00 1.1 25.3 350 3.10
1.00 1.1 254 350 210
1.00 1. 11 254 350 2310
1.00 t. 114 255 35.0 3.10
1.00 .12 25.86 35.0 3.10
1.00 1.12 25.6 350 3.10
1.00 1.12 25.7 350 3.10
1.00 1,12 25.8 35.0 3.10
1.00 1.12 25.9 350 3.10
.00 1.12 26.0 350 3.10
.00 t.12 26,1 350 3.10
1.00 t.12 26.2 35.0 310
1.00 1,12 2.3 350 3.10
1.00 1,12 26.4 350 3.10
1.00 1.12 26.5 350 210
1.00 1.12 26.6 350 310
1.00 1.12 26.7 350 3.10
1.00 1.12 26.8 350 3.10
1.00 1,13 76.9 35.0 3.10
1.00 1.13 27.0 350 3.10
1.00 1.13 27.2 350 3.10
.00 .13 27.3 350 310
1.00 1.13 . 27.4 350 3.10
.00 113 27.8 350 3.10
1.00 1.13 277 35.0 310
1.00 1.13 27.9 350 3.10
1.00 1.13 28.0 350 3.10
1.00 1.13 28.2 350 3.10
1.00 1.13 28.4 350 310
1,00 1.13 28.8 350 3.10
1.00 1.13 28.8 350 3.10
1.00 1.13 201 350 3.10
.00 1.13 29.4.35.0 3.10

UNITS VARIABLE VALUE
wokkkik  bkkkik  dokiokiok kK
CNS a{1) 50.
cMs QN 2638.
CNS o (N 50.
HRS TP 3.5
NNU 133
MILLION CU M DISYOL 29,

el (n
Rk

$8288838EEIIB3LEIIBLBEIZZJE8LLEL38

UBRECH
sk

217
209,
202.
1935,
187.
178.
171,
162.
154,
146,
138.
129.
122.
114,
107.
100.
g3,
B7.

. B2
16.
72,

61.
59.
57.
55.
53.
52.
52,
51
51.

QSPiL
ek dodok

e N R - LR R N -



INITIAL CONDITIONS

@t 1=1, N
50. 50, 50. 50. 50, 50. 50. 50.
50. 50. 50. 50. 50. 50. 50. 50.
50, 50, 50. 120. 120, 120. 120. 120.
120, 120, 120, 120. 120. 120. 120. 120.
120. 120, 120, 120 120. 120. 220. 220.
220. 220. 220. 220. 220. 220. 220. 220.
220. 220. 220. 220. 220. 220. 220. 220,
220 220. 220. 220, 220. 220. 220. 220.
220, 220. 220, 220. 220 220 220. 220,
220, 220. 220, 220 220. 220. 220. 220.
220, 220. 220. 220, 220. 220. 220. 220.
220. 220. 220. 220, 220. 220. 220. 220,
220. 220. 220. 220. 220. 220. 220. 220,
220. 220, 220, 220
S{IONEIN }
4535.44 4459.05 4382.67 4306.27 4229.89 4153.50 4077.11 400072
30924,.23  3847.94 2771.56 3695.16 3618.78 354238 348600  3389. 61
3313,22 3236.83  3160.45 3077.50 290438 2011.25 2828.05 2744 02
2661.72 2578.59 2495.39 2412.25 2329.08 224592 216274  2079.58
1996.41 1913.26 1830.09 1746.93 1663.76 1580.80 1556.87 1532 77
1508.66 1484.55 1480.44 1436.33 1412.23 1386.12 1384.01  1339. 90
1315.80 1291.69 1267.58 1243.48 1219.37 1195.27 1171.17  1151.17
H31.17 111137 1001.17  1071.18 .1051.18 1031.18 1011.18  991.19
871.18 951,18 93118  911.20 B891.20 871.20 B51.20  831.21
811.21 781.2t  7M.21  751.22  131.22 1122 691.22  671.23
651.23 631,23 611.24 6591.24 571.24 552.08 532 01 513. 75
494, 59 47544  456.28 43713  417.97  398.82  379.67  360. 52
341.37 322,23  303.08 283,93 264.79 24564 228.50  207.35
188. 21 169.07  149.93  130.78
TINE PARAMETERS OF OUTFL.OW HYDROGRAPH (MMED!ATELY DOWNSTREAM OF DAM
PARAMETER UNITS VARIABLE VALUE
TIME TO FAILURE HR 1FH 3. 500
TIME TO START OF RISING LIMB OF HYDROGRAPH  HR TFO 0. 000
TIME TQ PEAX HR TP 3. 500
TIME STEP SIZE HR DTHI 0.175
ROUTING COMPLETED.
KTIME= 79  ALLOWABLE KTIME= 899 TI= 24.5
PROF [LE OF CRESTS AND TIMES FOR 1994 GLOF

BELOW RUN1 1 :



DISTANGE
FROM DAM MAX ELEV  MAX FLOW TIME MAX MAX VEL FLOOD ELEV  TIME FLOOD

KN ¥ CHS ELEV-HRS ns " ELEV-HRS
R kLR Bk bk x 4 e oRik ekl

0.000  4539.52 2680 3.522 .87 0.00 0. 00

2,027  4463.15 2585 3. 522 9. 67 0.00 0. 00

4,055  4386.75 2583 3522 9.7 0.00 0. 00

8.082  4310.37 2577 3.522 9.69 0.00 0.00

B.110 423397 2567 3.522 9.72 0. 00 0.00
10.137  4157.58 2554 3.522 8.70 0.00 D.00
12.165  4081.17 2539 3.522 9.72 0.00 0. 00
14,192 4004. 80 2542 3. 697 9.72 0.00 0. 00
16.220  3928. 40 2544 3.697 8.7 0.00 0.00
18.247 385202 2540 3.697 9.76 0.00 0.00
20.274  3775.63 2539 3.784 9. 80 0. 00 0.00
22.302 3699 25 2537 3. 784 9.8 . 0.00 0.00
24.329 3622, 85 2533 3.872 9. 94 0.00 0.00
26.357 354848 2534 3.872 9.85 0. 00 0.00
28.384  1470.08 2531 3.872 9. 88 0.00 0.00
30.412 339370 2523 3. 872 9.89 0.00 0.00
32.439  3317.30 2511 3.872 9.91 0.00 0.00
34,466 3240, 92 2513 4.047 9.903 0.00 0.00
36.494 316453 2515 4.047 9.97 0. 00 0.00
38,578 3081.25 2582 4.047 10. 27 0. 00 0.00
40.862  2998.13 2578 4.047 9. 90 0.00 0.00
42.745 2914, 81 2566 4.047 10. 00 0.00 0. 00
44.828 2831 68 2567 4 222 9.70 0.00 0.00
46,913 2748, 40 2569 4 220 9.77 D. 0O 0.00
48.997  28B5.25 2568 4. 222 9. 52 0.00 0.00
51.081  2581.98 2559 4.222 9. 58 0.00 - 0.00
§3.165  2498. B2 2548 4.222 9. 34 0.00 0. 00
55.249 241558 2554 4. 397 9.38 0.00 0.00
57.3331 2332, 41 2555 4.397 9.19 0.00 0.00
50 416 224917 2552 4.397 9.19 0.00 0.00
61.500  2165.99 . 2542 4.397 9.03 0.00 0.00
63.504 2082 77 2542 4.572 9.03 0.00 0.00
65. 668  1939.80 2545 4.572 8.90 0. 00 0.00
87.752  19186.38 2540 4.572 8.88 0.00 - 0.00
69,836  1833.19 2528 4.572 8.75 0.00 0. 00
71.920  1749.08 2530 4.747 8.73 0.00 -~ 0,00
74.003 1686, 80 2529 4.747 8.63 0.00 0.00
76.087 1583, 58 2624 4,747 8. 60 0.00 0. 00
78.128 1562, 56 2615 4,747 4.35 0.00 0.00
80.169  1535.43 2620 4,922 10. 04 0,00 - 0.00
82.210 1514.50 2615 4.922 4.40 0.00 0.00
B4, 258  1487.24 2609 5.087 13.02 0.00 0.00
86. 201 1466. 41 2608 4.922 4,48 0.00 0.00
B88.332  1439.06 2607 5.272 12. 51 0.00 0.00
90.373 1418, 33 2508 5.097 4.53 0.00 0.00
92,414 1390, 90 2609 5 447 12. 24 0.00 0.00
94. 455  1370. 22 2589 5,272 4.63 0.00 0.00

86. 496 1342. 74 2580 5 447 12.59 0.00 0.00



PROF ILE OF CRESTS AND TIMES FOR 1994 QLOF

BELON RUNI 1 :
DISTANCE .
FROM DAM MAX ELEV  MAX FLOW  TIME MAX MAX VEL FLOOD ELEV  TIME FLOGD
K M : Cus ELEV-HRS N/S M ELEV-HRS

e ok ok kR ad il *4 Lt Ll ] ko ko
98. 526 1322. 14 2581 5. 097 4.73 .00 0. 00
100. 577 1264, 60 2580 5. 622 13.83 0.00 0.00
102, 618 1274. 09 2568 - 5.272 4,82 0.00 0. 00
104, 659 1246. 44 2553 5.197 13.14 0.00 0.00
1086. 700 1226. 03 2552 5.447 4.94 0.00 0. 00
108, 741 1198, 27 2551 5. 872 13.03 0.00 0. 00
11Q. 781 1177. 99 2564 5. 822 5.06 0.00 0.00
112, 804 1154. 79 2567 5. 972 10. 31 0. 00 0. 00
114, 827 1138. 16 2568 5.797 4,92 0.00 0.00
116, 850 1114. 60 2577 5.972 11.51 0.00 0. 00
118.873 1088. 37 2563 5. 797 4.82 0.00 0.00
120. 896 1074, 44 2579 5.972 12.31 0.00 0.00
122. 919 1058. 56 2579 5.972 4.72 0.00 0.00
124, 942 1034, 29 2574 6. 147 12. 86 0.00 0.00
126. 965 1018. 73 2584 6. 147 4.64 0.00 0.00
128. 588 09413 2570 6. 322 13. 36 0.00 0. 00
131. 011 978. 87 2579 6. 322 4,57 0. 00 0.00
133. 034 954. 00 2582 6.322 13.83 0.00 0. 00
135. 057 938. 96 2566 6. 497 4.5% 0.00 0. 00
137. 080 913. 92 2581 §.497 14.18 0.00 0. 00
139.103 899. 08 2567 6. 497 4.48 0.00 0.00
141,126 873.85 2569 6.672 14.38 0.00 0.00
142,148 859. 16 2574 6.672 4.45 0.00 0.00
145, 172 833. 80 2552 6. 847 14.38 0.00 0. 00
147,195 819, 20 . 2568 6. 847 4.43 0.00 0.00
149, 218 793. 77 2568 6. 847 14, 34 0. 00 .00
151. 241 719, 21 2552 7.022 44 0.00 0.00
153, 264 753. 77 2567 1.022 14, 47 0.00 0.00
155. 287 739. 25 2545 7.022 4 40 0.00 0.00
1§7. 310 ns. m 2553 7.197 14.57 0.00 0.00
159. 333 €99, 29 2554 7.197 4.4 0.00 0.00
181, 356 873.75 2529 7.372 14.58 0.00 0.00
183, 379 659. 30 2547 1.372 4.4 0.00 0.00
165, 402 633. 74 2538 7.372 14,53 0.00 0. 00
187, 425 618. 26 2529 7. 547 4.40 0.00 0. 00
169, 448 593. 77 2538 1.547 14.41 0.00 0.00
171. 47% 579. 30 2507 7. 547 4.38 0.00 0. 00
173,545 554. 75 2528 1.722 13.05 0.00 0.00
175. 618 540. M 2515 7.722 421 0.00 0. 00
177.692 518. 20 2508 7.897 13.53 0.00 0. 00
179. 768 502. 14 251 7. 897 4,08 0.00 0.00
181. 839 477. 64 2477 7. 887 13.83 0.00 0.00
183.913 483. 50 2457 8. 247 3.90 0.00 0.00
185. 888 439. 25 2503 8. 247 14. 0t Q.00 Q.00
188. 060 425. 09 2512 8.247 3.8 0.00 0.00
190. 133 400. 71 2476 8. 247 14.18 0.00 0. 00

192, 207 386. 46 2445 8.597 3.68 0.00 - 0.00



154, 281

DISTANCE

FROM DAM
KW

bk ik

196. 354
198. 428
200. 501
202. 575
204. 648
206. 722
208. 7185
210. 869
212. 943
215.016
217. 090
219.163

TIME MAX  MAX VEL

362. 39 2495  8.507
PROFILE OF CRESTS AND TIMES FOR
BELOW  RUNT 1 :
NAX ELEV  MAX FLOW
" CMS  ELEV-HRS
+ * e
348. 09 2494 8,507
323.91 2434 8.947
309. 50 2435  8.947
285. 58 2473 8.947
27, 12 2447 8.947
247.17 2375 9207
232. 57 2403 9.297
208. 82 2427 9.297
194, 18 2386 9.297
170. 44 2328 9.647
155.70 2368 9.647
132.08 2378 9.647

14,
1994 GLOF

24

/s

kkkikkk

3
13.
. 49
14,
.40
14,
.32
13.

14,
3.
13.

60
o)

19

26

86
22
17
17
72

0. 00

FLOOD ELEV
M
Rk

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

TIME FLOOD
ELEV-HRS
Aok Rk

0.00
0.00
. 0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
. 0.00



DISCHARGE HYDROGRAPH FOR 1994 GLOF ... STATION NUMBER i

BELOW RUNI 1 : AT KM 0.00
GAGE ZERO = 4535.00 N MAX ELEVATION REACHED BY FLOOD WAVE = 4539. 52 M
FLODD STAGE NOT AVAILABLE
MAX STAGE = 4.52 M AT TINE = 3. 522 HOURS
MAX FLOW = 2550 CMS AT TIME = 3. 522 HOURS

TIME STAGE FLOW
HR B Cs 0 1000 2000 3000 4000 5000
0.0-4535.0 - hox
0.2 57 . ¥
81 .*
148 . %
244 . % -
M . x
528 . *
Hnr . L
929 | »,
1181 . L o*
1405 . . *
1643 . R *x
1865 . . *,
2066 . . %
2240 . . *
2386 . ; ] *
2502 . . . *
2576 . . . *
2384 . . . * .
1921 . . *,
1578 . . *
1304 . .
1089 . L
922 . ¥,
787 . ®
877 . *
587 . *
513 . *
451 *
399 . *
355 . *
319 . %
287 . %
260 . %
237
27y
189
184
170
159
148
139
131
123
17
(R0
106
101
97
0.6 93
89

-
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DISCHARGE HYDROGRAPH FOR
RUNt 1

BELOX

GAGE ZERO = 3160.00 M
FLOOD STAGE NOT AVAILABLE
MAX STAGE =
MAX FLOW =

TIME STAGE

H

_4_._._._._._...‘.&_._._._._.__._..,,._
R e i T N

CEENNODO R RLLNN S~~~ OO

R

T
«

CC P POODOOOOOC0DOO00E000POOEOR NP AREBpOOOO S

A-hhmclmmmmmmmmmmu!mmc\c»mcncn--:-qmwwo—m#mm—-cz—-omwmwu&&ho

FLOW
CMS
0

51
51
51
55
789
1859
2225
2506
2034
1350
955
700
530
413
330
270
225
190
163
142
126
113
102
93
86
80
75
n
67
65
62

50
57
56

SEREG

52
52
52
51
5
51
51

L

--I-'*.*ll'*.****************’Ii****

1994 GLOF

MAX ELEVATION REACHED BY FLOOD WAVE = 3164, 53 ¥

453 M
2515 CMs

1000

-

-AT KN

2000

AT TINE =
AT TIME =

3000

TATION NUMBER
36. 49

4,047 HOURS
4, 047 HOURS

4000

19

5000



DISCHARGE HYDROGRAPH FOR 1894 GLOF ... STATION NUMBER 38

BELOW RUNT 1 AT KK 78.09

GAGE ZERD ='1580.00 M MAX ELEVATION REACHED BY FLOOD WAVE = 1583. 59 #

FLOOD STABE NOT AVAILABLE

MAX STAGE = 3.59 M AT TIME = 4. 747 HOURS
MAX FLOW = 2525 CMS AT TINE = 4.747 HOURS

TIME STAGE FLOW

HR N cHS O 1000 2000 3000 4000 5000

0. 0-1580. 0 0 *

0.5 0.6 125 . *

1.0 0.8 126 . »

1.5 0.6 126 %

20 0.6 126 . »

25 0.8 134 .=

30 0.6 138 . »

3.5 0.8 188 . * . )

40 3.1 1982 . . »

45 3.5 2439 . . . %

50 a5 2441 . .k

85 3.0 1885 . . *,

6.0 2.5 1372 . R

65 22 1051 . ok

7.0 1.9 826 . * .

7.5 1.7 887 . *

80 1.5 551 . *

85 1.3 463 | *

9.0 1.2 398 . %

9.5 1.1 345 . *

100 1.0 304 . *

10.5 1.0 272 . %

1.0 0.8 246 " x

11.5 0.9 225 . %

120 0.8 208 . *

125 0.8 194 %

1320 0.8 182, =

13.5 0.8 172 . %

140 0.7 164 | =

145 0.7 157 . =*

150 0.7 151 . *

15.5 0.7 148 . *

16.0 0.7 142 .«

16.5 0.7 135 .*

170 0.7 136 . »

17.5 0.8 133 %

180 0.8 13 .=

185 0.8 129 . =*

1.0 0.8 128 %

19.5 0.6 127 . *

200 0.6 126 . %

20.5 0.6 125 . *

21.0 0.8 125 .*

21.5 0.6 124 . »

220 0.8 126 . *

225 0.6 125 . %

230 0.8 124 . *



DISCHARGE HYDROGRAPH FOR 1994 GLOF ... STATION NUMBER 55

BELOW RUN1 1 AT KN 110.78
GAGE ZERO = 1170.00 M MAX ELEVATION REACHED BY FLOOD WAVE = 1177.99 M
FLOOD STAGE NCT AVAILABLE
MAX STAGE = 7.98 M AT TINE = 5. 622 HOURS
MAX FLOW = 2564 (NS AT TIME = 5. 622 HOURS

TIME STAGE FLOW .
HR L oNs o 1000 2000 3600 4000 5000

0.0-1170.0 0 =
0.5 2.3 293 *
1.0 23 285 *
1.5 2.3 296 *
2.0 2.3 296 *
2.5 2.4 308 *
3.0 2.4 320 *
3.5 2.5 320 . %
4.0 3.8 5256 . *
4.5 4.5 Wo . L
50 58 1160 . . ¥ .
5.5 1.9 2511 . . . *
6.0 7.8 2515 . . . *
6.5 1.1 2110 . . ¥
1.0 6.3 1648 . . *
1.5 5.6 1319 . |
8.0 50 1087 . L%
8.9 4.5 911 . *,
9.0 41 778 . LI
8.5 3.8 674 . *
10.0 3.5 581 . *
10.5 3.3 528 . *
11.0 31 476 . *
1.5 3.0 434 . »*
i2.0 2.8 400 . =
12.5 2.7 an . o=
130 26 348 *
13.5 2.5 an *
14.0 2.5 320 x
14.5 2.4 312 *
15.0 2.4 307 *
15.5 2.4 302 *
16.0 2.3 298 *
6.5 2.3 296 *
17.0 2.3 293 *
17.3 2.3 29 *
18.0 2.3 289 *
18.5 2.3 287 *
19.0 2.3 286 *
18. 5 2.2 285 *
20.0 2.2 284 x
20.5 2.2 283 *
21.0 2.2 282 *
21.5 2.2 282 *
22.0 2.2 282 *
22.5 2.2 281 *
23.0 2.2 281 *



DISCHARGE HYDROGRAPH FOR
BELOW RUNI 1 :

GAGE ZERQ =

TIME STAGE

HR L

0.0 -570.

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
50
5.5
8.0
6.5
7.0
1.5
8.0
8.5
9.0
9.5
10.0
10.5
1.0
1.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
18.0
16.5
17.0
17.5
18.0
18.5
18.0
19.5
20.0
20.5
21.0
21.5
22.¢
22.5
23.0
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570.00 M

MAX STAGE =
MAX FLOW =

FLOW
cMs 0
0 *
485
529
535
535
542
562
570
624
660
685
702
721
775
1131
2426
2318
1980
1648
1386
1180
1024
BY5
790
704
636
601
580
561
547
534
524
516
510

499
495
491
488
485
483
481
A79
477
475
474
473

1894 GLOF

AT KN

. STATION NUMBER

171. 47

MAX ELEVATION REACHED BY FLODD WAVE =
FLOOD STAGE NOT AVAILABLE

5.30 M
2508 CMS

1000

* % ¥ % *

* * * *

* N R W

% % * B F X B OB R F R R R RN

2000

AT TIME =
AT TIME =

3000

7. 547 HOURS
7. 547 HOURS

4000

85

579.30 M



DISCHARGE HYDROGRAPH FOR 1994 GLOF

GAGE ZERO =
TIME STAGE
HR M
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BELOW

130.00 N

MAX STAGE = 208 N AT TIME
MAX FLOW = 2378 CMS AT TIME

FLOW
CMS
0
480
619
665
871
672
676
681
693
898
708
13
718
723
732
752
805
962
1491
2230
2171
1794
1559
1363
1189
1053
540
844
764
701
678
674
668
661
657
653
649
548
643
840
638
835
633
632
630
628
627

. STATION NUMBER 108
RUNT 1 : AT KM 219.16

MAX ELEVATION REACHED BY FLOOD WAVE = 132.08 M
FLOOD STAGE NOT AVAILABLE

9. 647 HOURS
8. 647 HOURS

500 1000 1500 2000 2500
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Calculation Result of DAMBRK (2/3)

Simulation of GLOF from Luggye Lake



ANALYSIS OF THE DOWNSTREAM FLOOD HYDROGRAPH

PRODUCED BY THE DAM BREAK OF

RUN2

Luggve Lake

ANALYSIS BY

BASED ON PROCEDURE DEYELOPED BY
DANNY L. FREAD, PH.D., SR. RESEARCH HYDROLOGLST

QUALITY CONTROL TESTING AND OTHER SUPPORT BY
JANICE M. LEWIS, RESEARCH HYDROLOGIST

HYDROLOGIC RESEARCH LABORATORY
W23, OFFICE OF HYDROLOGY

NOAA, NATIONAL WEATHER SERVICE
SILYFR SPRING, MARYLAND 20910
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INPUT CONTROL PARAMETERS FOR  RUN2

PARAMETER VARTABLE VALLE
NUMBER OF DYNAMIC ROUTING REACHES KKN 1
TYPE OF RESERVOIR ROUTING KUT 0
MLTIPLE DAM INDICATOR MULDAN 0
PRINTING INSTRUCTIONS FOR INPUT SUMMARY KDMP 5
NO. OF RESERVOIR INFLOW HYDROGRAPH POINTS e 2
INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=0 NPRT 0
PLOOD-PLAIN MODEL PARAMETER KFLP 0
METRIC INPUT/OUTPUT OPTION | METRIC 1

IPUT=-10000011690 0 0

RUNZ RESERVOIR
TABLE OF ELEVATION VS SURFACE AREA

SURFACE AREA (SQ KM)  ELEVATION (W)

SA(K) HSA (K)

1.0 4560. 00

1.0 4535. 00

0.0 0. 00

0.0 0. 00

0.0 0,00

0.0 0, 00

0.0 0.00

0.0 0. 00

RUNZ RESERVOIR AND BREACH PARAMETERS

PARAMETER INITS  VARIABLE VALUE
LENGTH OF RESERYOIR v RLM 2.10
ELEVATION OF WATER SURFACE M Yo 4561. 00
SIDE SLOPE OF BREACH z 0.00

ELEVATION OF BOTTOM OF BREACH M YBMIN 4535. 00



WIDTH OF BASE OF BREACH BB 35. 00
TIME TO MAXIMUM BREACH SIZE HOR TR 3. 50
ELEVATION (HSL) OF BOTTOM OF DAM DATIM  4535. 00
VOLUME-SURFACE AREA PARAMETER voL, 0. 00
ELEVATION OF WATER WHEN BREACHED HR 4561. 00
ELEVATION OF TOP OF DAM T 4561. 00
ELEVATION OF UNCONTROLLED SPTLLWAY CREST HP 0. 00
ELEVATION OF CENTER OR GATE OPENINGS HGT 0. 00
DISCHARGE COEF. POR UNCONTROLLED SPILLWAY cs 0. 00
DISCHARGE COER. FOR GATE FLON e 0.00
DISCHARGE COEF. FOR UNCONTROLLED WEIR FLOW 0. 00
DISCHARGE THRU TURBINES s qQr 50. 00
CDO SHOULD NOT BE 0.0 IF OVERTOPPING MAY OCCUR
DHF (INTERVAL BETWEEN INPUT HYDROGRAPH ORDIMATES) =  0.00 HS.
TEH(ITME AT WHICH COMPUTATIONS TERMINATE)= 24, 0000 RS,
BREX (BREACH EXPONENT) = 0. 000
MUD(MUD FLOW OPTION) = 0
INF(TYPE OF WAVE FRONT TRACKING) = 0
KPRES (FETTED PERTMETER OPTION) = 0
KSL(LANDSLIDE PARAMETER) = 0
INFLOV HYDROGRAPH T0  RUN2
50. 00 50. 00
TIME OF INFLOW HYDROGRAPH ORDINATES
0.0000 100, 0000
CROSS-SECTIONAL Pms FOR Luggye Lake

BELOW  RUNZ
PARAMETER VARIABLE ~ VALLE
NUMBER OF CROSS-SECTIONS NS 6
MAXIMUM NUMBER OF TOP WIDTHS NCS 2



NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT NTT

TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS JNK
CROSS-SECTIONAL SMOOTHING PARAMETER KSA
DOWNSTREAM SUPERCRITICAL OR NOT KSUFC
NO. OF LATERAL INFLOW HYDROGRAPHS LQ
NO. OF POINTS IN GATE CONTROL QURYE KCG

NUMBER OF CROSS-SECTION WHERE HYDROGRAPH DESIRED
(MAX NUMBER OF MYDROGRAPHS = 6)

CROSS-SECTIONAL VARTABLES FOR Luggye Lake

BELOW  RUNZ
PARAMETER UNITS VARIABLE
LOCATION OF CROSS-SECTION KM Xs(D
ELEVATION(MSL) OF FLOODING AT CROSS-SECTION M FSTC(I)
ELEV CORRESPONDING TO FACH TOP WIDTH M HS(K, I)
TOP WIDTH CORRESPONDING TO EACH ELEY M BS(X, I
{ACTIYE FLOW PORTION)
TOP WIDTH CORRESPONDING TO EACH ELEV N BSS(K, I)
(OFF-CHANNEL. PORTTON) o

NUMBER OF (ROSS-SECTION I
NUMBER OF ELEYATION LEYEL :

CROSS~SECTION NUMBER 1

s = 0.000 FSTG(I)

= 0.00
HS ... 4535.0 4560.0
BS ... 50.0 150.0
BSS ... 0.0 0.0
CROSS-SECTION NUMBER 2
() = 4.500 FSTG(I) = 0.00
HS ... 4410.0 4430.0
BS ... 50.0 150.0
BSS ... 0.0 0.0
CROSS-SECTION NUMBER 3
Xs(I) = 36.500 FSTG(I) = 0.00
HS ... 3160.0 31B80.0
BS ... 50.0 100.0
BSS ... 0.0 0.9
CROSS-SECTION NMUMBER 4
xs{1) = 76.100 FSTG(I) = 0.00

HS ... 1680.0 1600.0



BS ... 70,0 200.0
BSS ... 0.0 0.0

CROSS-SECTION NUMBER 5

XS(I) = 121.200 FSTG(I)

= 0.00
HS ... 1095.0 1115.0
BS ... 30,0  100.0
BSS ... 0.0 6.0
CROSS-SECTION NUMBER 6
XS(I) = 171.500 FSTG(I) = 0.00
HS ... 570.0  590.0
BS ... 50.0 100.0
BSS ... 0.0 6.0

MANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES
{CM(K, I}, K=1,NCS) WHERE I = REACH NUMBER

REACH 1 ... 0.050 0.050
REACH 2 ... 0.050 0,050
REACH 3 ... 0.050 0.050
REACH 4 ... 0.050 0.050

REACH 5 ... 0.050 0.050

CROSS-SECTIONAL VARIABLES FOR Luggye Lake
BELOY RUNZ ' '
PARAMETER ' UNITS  YARIABLE
MINIMUM COMPUTATIONAL DISTANCE USED : KM DXM(T)

BETWEEN CROSS-SECTIONS

CONTRACTION - EXPANSION COEFFICIENTS FRC(I)
BETWEEN CROSS-SECTIONS

REACH NUMBER DXM(I) FKC(D)
1 2. 000 0. 000
2 2. 000 0. 900
3 2. 000 0. 000
4 2. 000 0. 000
5 2. 000 0. 600

DOWNSTREAM FLOW PARAMETERS FOR Luggye Lake



BELOW  RUNZ

PARAMETER _ UNITS  VARIABLE YALUE
MAX DYSCHARGE AT DOWNSTREAN EXTREMITY 5 QMAXD 0.0
MAX LATERAL OUTFLOW PRODUCING LOSSES s /M QL 0. 000
INITIAL SIZE OF TIME STEP HOUR DTHM 0, 0000
INITIAL I'A'!‘ER SURFACE ELEVATION DOWNSTREAM M YDN 575.00
SLOPE OF CHANNEL DOWNSTREAM OF DAM % SO 0. 00
THETA WEIGHTING FACTOR THETA 0.00
CONVERGENCE CRITERION FOR STAGE N EPSY 0. 000
TIME AT WHICH DAM STARTS TO FAIL HOLR TFI 0.00

AT REACH= 3 DM SHOULD BE CHANGED TO 0.434 DUE TO CHANGE OF SLOPE CRITERIA

COMPUTATICONS WILL USE THE FOLLOWING DXM YALUES
2.000 2.000 2.000 2000 2000
- Lex (I}
1 2 3 4 5

@QL{L, 1,11, ITE'D.

0. 0.

(L, 2),L-1, ITEH)
0. 0.

@LL, 3),L-1, ITEH)
70, 70.

(@QL(, 4,11, ITEH)
100. 100.

(@, 9,1, 1T
0. 0.

TOTAL NUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATED} (N) =

85

{MAXIMUM ALLOWABLE =

200



Aok
BOTTOM REACH
CROSS-SECTION FLEVATION LENGTH SLOPE
NO. KM " REACH NO. KM %
1 0.00  4535.00
2 4.50  4410.00 1 4.50 2.7
3 36.50  3160.00 2 32.00 3.9
4 76.10 1580, 00 3 39. 60 3.99
5 121.20  1095.00 4 45. 10 1.08
6 171.50 570, 00 5 50. 30 1.04
TOTAL YOLUME IN RESERVOIR BEHIND
RUN2 = 25.0 CU. M (MILLION)
DEFINITION OF VARIABLES IN RESERYOIR DEPLETION TABLE
PARAMETER UNITS VARIAHLE
Hopicilbiok  Fojoicikijok
TIME STEP FROM START OF ANALYSIS : N
ITERATIONS NECESSARY TO SOLYE FLOW EQUATIONS K
ELAPSED TIME FROM START OF ANALYSIS HUR  TTP(T)
TOTAL OUTFLOW FROM DAM CMS oD
ELEVATION OF WATER SURFACE AT -DAM - M H2
ELEVATION OF BOTTOM OF BREACH M YB
EST DEPTH OF FLOW IMMEDIATELY DOWNSTREAM '] D
SUBMERGENCE COEFFICIENT SUB
VELOCITY CORRECTION VOOR

TOTAL YOLUME DISCHARGED FROM TIME OF BREACH  MILLION CUM  OUTYOL

BREACH WIDTH M BB
RECTANGULAR BREACH DISCHARGE COEFFICIENT COFR
INFLOW TO RESERVOIR CMS 01 (D)
BREACH OUTFLOW CMs QBRECH

SPILLWAY OUTFLOW

CMS QSPIL

MESAGE
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RESERYOIR DEPLETION TABLE

D)

TTP() Q) H2 YB D
""" jolojoisjoloiog  RloiaioE joksk  Aeiciciciiok
0.000 50 4561.00 4561.00 4535.44
0.070 50 4560.99 4560.48 4535.44
0. 140 52 4560.99 4559.96 4535.45
0.210 56 4560.99 4559.44 4535, 47
0. 280 64 4560.99 4558.92 4635.51
0.350 74 4560.98 4558.40 4635.56
0. 420 89 4560.98 4557.88 4535.62
0.490 107 4560.96 4557.36 4535.69
0. 560 126 4560.95 456684 4535.77
0. 630 166 4560.92 4556.32 453587
0.700 187 4560.80 4555.80 4535.96
0.770 293 4560.85 4565.28 4536.07
0. 840 263 4560.81 4554.76 4536, 18
0.910 306 4560.75 4554.24 4536.29
0. 980 351 4560.68 4553.72 4536.40
1. 050 401 4560.59 4553.20 4536.51
1.120 455 4560.50 4552.68 4536.63
1.190 512 4560.39 4552.16 4536.75
1.260 574 4560.26 4551.64 4536.87
1.330 639 4560.12 4551.12 4536.99
1. 400 707 4559.97 4550.60 4537.12
1. 470 777 4559.79 4550.08 4537.24
1. 540 851 4559.60 4549.56 4537.36
1.610 926 4559.39 4540.04 4537.48
1. 680 1002 4559.16 4548.52 4537.60
1.750 1080 4558.91 4548.00 ' 4537.71
1.820 1162 4558.64 4547.48 4537. 83
1.890 1245 4558.35 4546.96 4537.95
1. 960 1327 4558.04 4546.44 4538.06
2. 030 1408 4557.70 4545.92 4538.17
2.100 - 1488 4557.35 4545.40 4538.27
<2170 . 1567 4556.98 4544.88 453837 -
2.240 1644 4556.59 4544.36 453846
2.310 1719 4556.17 4543.84 4538.55
2.380 1792 4555.74 4543.32 4538. 64
2.450 1862 4555.30 4542.80 4538, 72
2,520 1929 4554.83 4542.28 4538. 80
2. 590 1994 4564.35 4541.76 4538.87
2. 660 2055 4553.85 454124 4538, 94
2.730 2113 4553.34 4540.72 4539.00
2. 800 2168 4552.8B1 454020 4539, 06
2.870 2221 4552.27 453968 4539.12
2. 940 2270 4551.72 4639,16 4539.17
3.010 2316 4551.15 453864 4539.22
3. 080 2359 4550.58 4638,12 4539, 27
3.150 2400 4549.99 4537.60 4539.31
3.220 2438 4649.30 4537.08 4539.35
3.290 2474 4548.79 453656 4639.38
3.360 2500 4548.17 4536.04 4539.42
3.430 9542 4547.55 4536.52 4539.45
RESERVOIR DEPLETION TABLE
TTP(1) H2 B D
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QI(I)  OBRECH GSPIL
50. 0. 50,
50. 0. 50.
50. 3. 50,
50. 7. 50.
50. 14. 50.
50. 25. 50.
50. 39. 50.
50. 57. 50,
50, 80. 50.
50. 107. 50.
50. 138. 50.
50. 173. 50.
50. 214. 50.
50. 258. 48,
56. 308. 44.
50. 361, 40.
50. 419 36.
50. 481, 32,
50. 546, 28,
50. 615. 24.
50. 687. 20.
50. 762, 16.
50. 839, 12.
50. 918. 8.
50. 999, 4.
50. 1080. 0.
50. 1183. 0.
50. 1245, Q.
50. 1327. 0.
50. 1409. 0.
50. 1489. 0.
50, 1568. 0.
50. 1645, - 0.
50. 1720. 0.
50. 1792, 0.
50. 1862. 0.
50. 1930. 0.
50. 1994, 0.
50. 2055. 0.
50. 2114, 0.
50. 2160, 0.
5. 2221, 0.
50. 2270. 0.
50. 2316. 0.
50. 2360. 0.
50, 2400, 0.
50. 2439, o.
50. 2475. 0.
50. 2509. 0
50. 2543, 0.
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RESERYOIR DEPLETION TABLE

I K TP QD H2 YB D
or obbk ik okt -
101 1 7.000 230 4537.29 4535.00 4536.09
102 1 7.077 293 4537.24 4535.00 4536, 07
103 1 7.162 915 4537.19 4535.00 4536.05
104 1 7.255 207 4537.13 4535.00 4536.03
105 1 7.357 199 4537.08 4535.00 4536.00
106 1 7.470 191 4537.02 4635.00 4535.98
107 1 7.5%4 182 4636.96 453500 4535.95
108 1 7.131 174 4536.89 4535 00 45635, 92
109 1 7.881 165 4536.83 4535.00 4535.90
110 1 8.046 156 4536.76 453500 4535, 87
111 1 8.227 147 4536.70 4535.00 4535, 84
112 1 8.427 139 4536.63 453500 4535. 81
113 1 8.647 130 4536.56 4535.00 4535.78
114 1 8.888 122 4536.50 4535.00 4535.75
115 1 9.154 114 4536.43 4535.00 4535.72
116 1 9.446 107 4536.37 4535.00 4635.69
117 1 9.768 100 4536.30 4535.00 4535.66
118 1 10.122 93 4536.24 453500 4535.63
119 2 10.511 87 4536.19 4535.00 453561
120 2 10.939 81 4536.13 4535.00 4535.59
121 2 11.410 76 4536.00 4535 00 4535.56
122 2 11.928 71 4536.04 4535.00 4535.54
123 2 12.498 67 4536.00 4535 00 4535,52
124 2 13.125 64 4535.97 4535.00 4535.51
125 2 13.814 60 4535.93 4535.00 453549
126 2 14.573 58 4535.91 4535.00 4535.48
127 2 15.407 56 4535.80 4535.00 4535.47
128 2 16.325 - 54 4535.87 4535.00 4535.46
129 2 17.334 53 4535.85 4535.00 4535 46
130 2 18.445 52 4535.84 4535.00 4635.45
131 1 19.666 51 4535.83 4535.00 4535.44
132 1 21.010 50 4535.83 4535.00 4535.44
133 1 22.488 50 4535.82 453500 4535.44

PARAMETER
INITIAL FLOW
MAX FLOW
FINAL FLOW

TIME TO MAX FLOW

NUMBER OF TIME STEFS

TOTAL YOLUME DISCHARGED FROM RESERYOIR

fe

f=1
L=

00

832383888888888

YCOR  OUTYOL BB COFR
Neloibk  jojalolololoiolol  deiolok  ekiok
1.11 25.0 35.0 3.10
111 25.0 35.0 3.10
.11 25.1 350 3.10
1.11 25.2 35.0 3.10
1.11 25.2 35.0 3.10
1.12 25.3 35.0 3.10
1.12 25.4 35.0 3.10
1.12 25.5 36.0 3.10
1.12 25.6 35.0 3.10
1.12 25.7 35.0 3.10
1.12 25.8 35.0 3.10
1.12 25.9 35.0 3.10
112 26.0 35.0 3.10
1.12 26.1 35.0 3.10
1.12 26.2 35.0 3.10
1.12 26.3 35.0 3.10
1.12 26.4° 35.0 3.10
.12 26.6 35.0 3.10
1.12 26.7 35.0 3.10
1.13 26.8 35.0 3.10
1.13 27.0 35.0 3.10
1.13 27.1 35.0 3.10
1.13 27.2 35.0 3.10
I.13 27.4 35.0 3.10
1.13 97.5 35.0 3.10
1.13 27.7 35.0 3.10
1.13 27.9 35.0 3.10
1.13 28.1 35.0 3.10
1.13 28.3 35.0 3.10
1.13 28.5 35.0 3.10
113 28.7 35.0 3.10
1. 13 28.9 35.0 3.10
1.13 29.2 35.0 3.10

UNITS VARIABLE VALLUE
CMs ¢{D 5O,
CMS ON 2576.
CM3 Q(NU) 51.
HRS TP 3.50

NNU 133
DISVOL 29,

WILLION CUM

QI QBRECH QSPIL
50. 231, 0.
50, 223, 0.
50, 216. 0.
50. 208. 0.
50, 200. 0.
50, 191. 0.
50. 183. 0.
50. 174, 0.
50. 165. 0.
50. 1567. 0.
50. 148. 0.
50, 139, 0.
50. 131. 0.
50, 123. 0.
50, 115. 0.
50. 107. 0.
50. 100. 0.
50. 93, 0.
50, 87. 9.
50. 81. 0.
560. 76. 0.
50, 72. 0.
50. 68. 0.
50, 64. 0.

50 61. 0.
50. 68. 0.
50, 56. 0.

" 50. 55. 0.
50, 53. 0.
50. 52. 0.
50. 51. 0,
50. 51. . 0,
50. 51. 0.



50.

BO.

50.
120.
120.
220.
220.
220.
220.
220.
220.

4535, 49
3941. 71
3316.71
2661. 73
1996. 42
1514. 90
1338.73
1162. 66
991. b8
823.42
665. 29

TIHE PARAMETERS OF OUTFLOW HYDROGRAPH

INITIAL CONDITIONS

(QI(D, =1, N

59.

50.

50.
120.
120.
220.
220.
220.
220.
220.
220

(YI(I), I=1,N)
4472, 96
3861. 53
3238. 53
25678. 57
1913. 25
1492. 88
1316.71
1140. 67

970, 55
802. 40
634.28

50.

50

50.
120,
120
220,
2290.
220.
220
220.
220,

4410. 46
3785. 46
3160. 46
2495. 41
1830, 09
1470. 8
1294. 70
1118. 69
949, 53
781.38
613. 26

50.

50.
120.
120.
120.
220.
220.
220.
220,
220.
220.

4332, 28
3707. 28
3077. 67
2412, 24
1746. 92
1448 83
1272.69

-1086. 70

928. 51
760. 37
592. 25

50.
50.

120,
120.
120.
220,
220
220.
220,
220
220,

4254,
3629.
2994,
2329,
1663.
1426.
1250.
1075.

907,

739,

§TL.

21
21
40
08
76
81
68
68
49
35
24

50.

50.
120.
120.
120.
220
220.
220.
220
220.

4176. 03
3551, 03
2911. 23
2245, 90
1580. 60
1404. 78
1228. 67
1054. 65

886. 47
718. 34

50.

50.
120.
120.
220.
220.
220,
220,
220.
220,

4097, 9%
3472. 96
2828. 07
2162.75
1558. 96
1382.76
1206. 66
1033. 63
865. 45
697. 32

50.

50.
120,
120.
220,
220.
220.
220.
220.
220.

4019.78
3394.78
2744. 90
2079, 57
1536. 93
1360. 74
1184. 66
1012. 60
844, 44
676. 31

IMMEDIATELY DOWNSTREAM OF DAM

PARAMETER UNITS VARIABLE VALLE
" TIME TO FAILURE R TFH 3.500
* TIME TO START OF RISING LIMB OF HYDROGRAPH . IR - TFO 0. 000
TIME TO PEAK IR ™ 3. 500
TIME STEP SIZE HR DTHI 0.176

ROUTING COMPLETED.

KTIME= .8l

ALLOWABLE KTIME= 699

TT=

24,1



PROFTLE OF CRESTS AND TIMES FOR Luggye Lake

BELOW  RUN2
DISTANCE
FROM DAM  MAX FLEV  MAX FLOW  TIME MAX MAX VEL FLOOD ELEY TIME FLOOD
KM ] S ELEV-HRS M/S M ELEY-HRS
0,000  4539.92 2575 3.500 874 0.00 0.00
2,250  4477.38 2663 3. 500 8.59 0.00 0.00
4.499 4414, 81 2529 3. 500 B. 47 0. 00 0. 00
6.499  4335.84 2510 3. 500 10. 64 0.00 0. 00
8.499  4258.47 2491 3.500 8. 67 0.90 0. 00
10.498  4179. 67 2493 3.675 10.43 0. 00 0. 60
12,498  4102.16 2404 3.675 8.89 0.00 0, 00
14,498 4023, 49 2489 3, 762 10,32 0.00 0.00
16,497  3945.86 2488 3.762 9.09 0.00 0. 00
18.497  3867.31 2486 3,762 10.23 0. 00 0.00
20.497  3789.58 2480 3.762 9.27 0.00 0.00
22,496  3711.11 2482 3. 850 10. 17 0.00 0. 00
24,486  3633.30 2478 3. 850 9,42 0.00 0. 00
26.496  3554.89 2469 3.850 10.15 0. 00 0. 00
28,495  3477.01 2457 3.850 9. 54 0.00 0.00
30,495  3398. 67 2456 4.025 10.14 0. 00 0.00
32,495  3320.76 2459 4,025 9.68 0. 00 0. 00
34.494  3242.46 2457 4,025 10,18 0.00 0. 00
36.494  3184.50 2460 - 4.025 . 9.80 0.00 0.00
38,578  308t.15 .- 2510  4.025 10.25 0,00 0. 00.
40.662  2008.08.. . 2507 4,200 9.74 0. 00 . 0.06
42,745  2914.T4 2511 4.200 9,08 0.00 0. 00
44.829  2831.64 2509 4,200 9,57 0,00 0. 00
46,913 2748.32 2503 4.200 9.73 0.00 0.00
48,997  2665.20 2492 4. 200 9.38 0.00 0. 00
51.081  2581.90 2494 - 4,375 9,52 0.00 0.00
53,165 - 2498.78 - - 2495 - 4.375 9,22 0.00 000
55.249-  2415.50 2492 4,375 5,33 0.00 0. 00
57.333  2332.36 - 2486 4.375 . 9. 07 0.00 0.00
59,416  2248.09 2478 4. 650 9.14 0.00 0.00
61,500  2165. 96 2484 4.550 - 892 0. 00 0.00
63.584  2082.71 2483 4.550 8.99 0.00 0. 00
65.668 ©  1999.55 2476 4,550 8.79 0.00 0. 00
67.752  1916.30 2467 4.725 8.83 0. 00 0. 00
69.836 . 1833.15 2472 4.725 8.65 0.00 . 0.00
71.920  1749.92 2469 4.725 8.69 0.00 0. 00
74.003  1666.76 2462 4.725 8.53 0.00 0.00
76.087  1583.53 2455 4.900 8.55 0.00 0. 00
78.137  1564.89 2657 4.900 4.09 0.00 0. 00
80. 187 1539, 48 2651 5.075 9.30 0.00 0. 00
82,236  1521.09 2544 4,900 4.08 0.00 0.00
84,2686 149542 2544 5. 250 11.62 0. 00 0. 00
86.336  1477.30 2545 5.075 4,10 0. 00 0. 00
88.385  1451.38 2540 5.425 13.73 0.00 0. 00
90,435  1433.48 2540 5. 250 4,15 0. 00 0. 00
92.484  1407.38 2531 5.425 16,70 0.00 0. 00
4,534  1389.64 2526 5. 425 4,21 0,00 0. 00

96. 584 1363. 41 2511 5. 600 15.74 0.00 0.00



PROFILE OF CRESTS AND TIMES FOR Luggye Lake

BELOW  RUN2
DISTANCE
FROM DAM  MAX ELEY  MAX FLOW TIME MAX MAX VEL FLOOD ELEV TIME FLOOD

KM M CMS ELEV-HRS u/s ] ELEV-HRS

98,633  1345.85 2512 5.425 4.27 0.00 0.00
100.682  1319. 46 2508 5.775 16.21 0.00 0. 00
102. 733 1302. 07 2496 5. 600 4.35 0. 00 0. 00
104. 782  1275.50 2499 5.950 16.39 0.00 0.00
106. 832 1258, 33 2486 5. 600 4.43 0. 00 0.00
108. 882  1231,59 2482 5. 950 16.35 0.00 0.00
110.931  1214. 63 2479 5.776 4,52 0. 00 0. 00
112.981  1187.73 2481 6.125 15. 13 0.00 0.00
115. 031  1170.96 2481 5.950 4.64 0.00 0. 00
117.080  1143.91 2482 6.125 15.28 0. 00 0,00
119.130  1127.34 2479 5.950 4.77 0.00 0,00
121.180  1100.16 2485 6.300 15.10 0.00 0.00
123.191  1084. 48 2479 6.125 4.84 0.00 0.00
125.203  1058.15 2480 £.300 13.83 0.00 0.00
127.215  1042.9%% 2483 6.300 4,86 0. 00 0.00
129.226  1016. 09 2473 6.476 13. 51 0.00 0. 00
131. 238  1000. 06 2478 6.475 4.87 0.00 0. 00
133. 250 974. 00 2479 6.475 13.26 0.00 0.00
135. 261 957. 87 2467  6.475 4. 86 0. 00 0.00
137.273 931. 91 2476 6.650 13.03 0.00 0.00.
139. 285 915. 72 2471 - 6.650  4.85 0.00 0, 00
141. 296 889. 81 - 2465 6.825  13.02 0.00" 0.00
143. 308 B73.57 2471 6.825 4,83 0.00 0. 08
145. 320 B47. 69 2463 7.000 12, 04 0.00 0. 00
147,331 831.41 2461 7.000 4.81 0.00 0.00
149, 343 805. 59 2465  7.000 12.80 0.00 0. 00
151, 355 789, 27 2451 ©  7.000 4.77 0.00 - 0.00 -
153. 366 763. 46 2428 . 7.298 - 12.84 0.00 T 000
156.378 . 7T47.13 2451 7.298 476 - - 000 - 0.00
157. 390 721. 40 2465 7,298 12. 85 0.09 0. 00
159, 401 705. 04 2459 7.208 - 4.73 0.00 0. 00
161, 413 679. 24 2431 7.505 12.78 0. 00 0.00
163, 425 662, 86 2436 7.595 4.69 - 0.00 0.00
165, 436 637. 20 2458 7.585 12.79 0.00 0. 00
167, 448 620. 81 2460 7.595 4.68. 0. 00 0. 00
169. 460 595, 0§ 2439 7.595 12.84 0.00 0.00

171. 471 578. 61 2416 7.893 4,62 0.00 0.00



DISCHARGE KYDROGRAPH FOR Luggye Lake ... STATION NUMBER 1
BELOW RUNZ2 AT KM 0. 00
GAGE ZERO = 4536.00 M MAX ELEVATION REACHED BY FLOOD YAVE = 4539, 92 M
FLOOD STAGE NOT AYAILABLE
MAX STAGE = 4.92 M AT TIME
MAX FLOW = 2676 (MS AT TIME
TIME STAGE FLOW
M s 0 1000 2000 3000 4000 5000
50
58
87
148
243 | *
68 . 0=
623 . *
707 . *
a16 . *,
1139 . .
1373 . . *
1589 . . *
1811 . . * .
2002 . . *
2169 . . L o*
2309 . . L%
2427 . . .
2628 . ) *
2330 . . . %
1888 . ) *,
1556 . R
1292 . - L%
1091 . Lk
928 . ¥,
798 *
690 . *
602 . =
528 . *
467 . *
416 . *
372 . *
335
303
276
252
231
213
197
183
170
159
149
141
133
126
120
114
109
104
100

3. 500 HOURS
3. 500 HOURS
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DISCHARGE HYDROGRAPH FOR Luggye Lake ... STATION NUMBER 3

BELOW  RUNZ AT KM 4.50

GAGE ZERC = 4410.00 N MAX ELEVATION REACHED BY FLOOD WAVE = 4414,81 M

FLOOD STAGE NOT AVAILABLE

MAX STAGE = 4.81 N AT TIME =  3.500 HOURS
MAX FLOW = 2530 OMS AT TIME = 3.500 HOURS

TIME STAGE  FLOW

HR K cMs 0 1000 2000 3000 4000 5000

0.0 0.5 50 %

0.5 0.5 57 %

Lo L2 237 ., x

1.5 2.2 662 . x

2.0 3.2 1230 . . * .

2.5 4.0 1801 . _ *

3.0 4.5 2239 . : . *

3.5 4.8 2530 . . R

40 3.9 1732 . : *

45 3.0 1117 . *

50 2.4 765 . >

55 2.0 549 . =%

6.0 1.7 410 . =*

6.5 1.4 317 . =

7.0 1.2 263 . %

7.5 1.1 207 . %

80 1.0 173 . %

8.5 0.9 147 . »

%0 0.8 128 .*

95 0.8 113 %

100 0.7 101 .*

10,5 0.7 92 .*

1.0 0.7 85 . x

1.5 0.6 9 %

120 0.8 74 %

125 0.6 0 %

3.0 0.6 67 . *

13.5 0.6 T 64 %

4.0 0.5 - 62 .*

14.5 . 0.5 - 60 . *

150 0.5 58 %

15.5 0.5 57 . %

16.0 0.5 56 .

16.5 0.5 55 %

17.0 0.5 54 .k

17.5 0.5 54 %

18.0 0.5 53 .

185 0.5 53 %

19.0 0.5 52 .

19.5 0.5 52 %

20.0 0.5 52 .

20.5 0.5 51 %

2.0 0.5 5L %

21.5 0.5 51 .*

22.0 0.5 Bl .x

22.5 0.5 61 %

23.0 0.5 51 %



DISCHARGE HYDROGRAPH FOR Luggye Lake . STATION NUMBER 19
BELOW RUNZ AT KM 36.49

GAGE ZERO = 3160. 00 M MAX ELEVATION REACHED BY FLOOD WAYE = 3164.50 M
FLOOD STAGE NOT AYAILABLE

MAX STAGE = 4,50 ¥ AT TIME = 4. 0256 HOURS
MAX FLOW = 2451 OMS AT TIME = 4. 025 HOURS

TIME STAGE FLOW

HR M. S 500 1000 1500 2000 2500
0.0 0.5 55 &

0.5 0.5 B3 . %

1.0 0.6 60 .*

1.6 0.8 79 . *

20 0.9 96 *

2.5 2.3 7117 * .

3.0 3.5 1574 &

3.5 4.2 2134 * .
4.0 4.5 2442 ; *,
4.5 4.1 2035 X
50 3.2 1358 . *

5.6 2.7 970 *,

6.0 2.2 718 R

6.5 t.9 548 ¥

7.0 1.7 430 *,

7.5 1.5 347 *

8.0 1.3 284

8.5 1.2 237

9.0 " I.1 202 .

9.5 1.0 174 . =

1.0 0.9 152 *

10.5 0.9 134 *

11.0 ~ 0.8 120 . *

11.5 0.8 108 . =

1220 0.7 - 99 . *

12.6 -0 T 91 . *

130 0.6 7 85- ; »

13.5 - 0.6 79 . %

14.0 0.6 75 %

14,5 0.6 71 %

15.0 0.6 68 .=*

15.5 0.6 65 =%

16.0 0.5 62 . #

16.5 0.5 "6l L%

17.0 0.5 59 .

17.5 0.5 58 . *

18.0 0.5 87 .=

18.5 0.5 56 . *

19.0 0.5 55 .«

19.5 0.5 54 . *

200 0.5 54 .%

20.5 0.6 T

21.0 0.6 54 . %

21.5 0.5 54 %

22,0 Q.5 b4 %

22.5 0.5 54 .»

23.0 0.5 53 .=



DISCHARGE HYDROGRAPH FOR Luggye Lake ... STATION NUMBER 38

BELO¥ RUN2 AT KM 76.09
GAGE 7ERO = 1580.00 M MAX ELEVATION REACHED BY FLOOD WAYE = 1583.63 M
FLOOD STAGE NOT AVATLABLE
MAX STAGE = 3.52 M AT TIME = 4, 900 HOURS
MAX FLOW = 2455 (M5 AT TIME = 4. 900 HOURS

TIME STAGE FLOW

R N cMS 0 500 1000 1500 2000 2600
0.0 0.8 125 . *

0.5 0.6 123 . %

1.0 0.6 130 *

1.5 0.6 151 *

2.0 0.6 164 *

2.5 0.6 167 *

3.0 0.7 171 . *

3.5 0.9 234 . * . . )

40 3.0 1864 . . . ) *
4.5 3.4 2346 . ) ) . ) * .
506 3.5 2405 . . . ) ) *
5.5 3.0 1890 . . . ) x
6.0 2.5 1380 . . . x

6.5 2.1 1064 . ) %

7.0 1.9 840 . ) *

7.5 1.6 683 . .o*

8.0 1.5 566 . %

8.5 1.3 477 . *

9.0 1.2 410 . *

9.5 1.1 367 . *

10.0 1.0 316 . *

16.6 1.0 283 . *

1.0 0.9 956 . x

11.5 0.9 233 . *

12.0 0.8 216 #

12.6 0.8 201 . *

13.¢6° 0.8 188 . *

13.5 0.7 178 *

14.0 0.7 169 *

14.5 0.7 162 *

15.0 0.7 156 *

156 0.7 150 *

16.0 0.7 146 *

16.5 0.6 142 .. #

17.0 0.6 139 *

17.5 0.8 136 *

18.0 0.6 134 *

18.5 0.6 132 *

19.0 0.6 130 *

19.5 0.6 128 *

200 0.6 127 *

20.5 0.6 127 *

21.0 0.6 126 *

21.5 0.6 126 *

22.0 0.6 126 *

22.6 0.6 126 *

23.0 0.6 125 *



DISCHARGE HYDROGRAPH FOR Luggye Lake ... STATION NUMBER 60

BELOW  RUN2 AT KM 121. 18
GAGE ZERO = 1085.00 M MAX ELEYATION REACHED BY FLOOD WAYE = 1100.16 M
FLOGD STAGE NOT AYAILABLE
MAX STAGE = 5.16 M AT TIME = 6, 300 HOURS
MAX FLOW = 2485 CMS AT TIME = 6. 126 HOURS

TIME STAGE FLOW

R M CHS 0 500 1000 1500 2000 2500
0.0 1.7 306 . % .

0.5 1.7 395 . * .

L0 L7 427 . *,

L5 L7 460 . x.

2.0 L7 489 . *

2.6 L7 497 . *

3.0 1.7 484 . *

3.5 L7 469 . x.

40 L7 582 . o

45 1.7 669 . ok

5.0 L7 797 . . .

55 2.8 1407 . : : *. . .
6.0 5.0 2445 . : : : : x.
6.5 5.1 2391 . . . : : *
7.0 45 1995 . . : : *
7.5 3.8 1589 . : . %

80 3.2 1290 . : .k

8.6 2.8 1073 . . ok

9.0 2.5 911 . L e

9.5 2.2 783 . L

10.0 200 683 . —

10.6 1.8 605 . %

1.0 . 1.7 541 . *

1.5 L7 506 . *

120 1.7 . 483 . *

12,5 L7 464 »

1.0 1.7 449 *,

8.5 L7 437 *,

140 1.7 428 *

145 L7 419 .

150 L7 412 .

5.5 L7 407 *

16.0 1.7 402 *

16.5 1.7, 397 *

7.0 L7 393 .

1.5 1.7 390 .

18.0 1.7 387 .

185 1.7 385 *

19.0 1.7 383 * .

19.5 L7 381 *

200 L7 379 * .

20.5 1.7 378 ..

21.0 1.7 377 *

21.5 L7 376 .

22.0 1.7 375 *

22.5 L7 374 *

23.0 1.7 373 *



Calculation Result of DAMBRK (3/3)

Simulation of GLOF from Raphstreng Lake



ANALYSIS (F THE COWNSTREAM FLOOD HYTROGRAPH

PRODUCED BY THE DAM IREAK OF

Raphstreng

ANALYSIS BY

BASED ON PROCEDURE. DEVELOPED BY
DANNY L. FREAD, PH.D., SR RESEARCH HYDROLOGIST

QUALITY CONTROL TESTING AND OTHER SUFPORT BY
JANICE M. LEVWIS, RESEARCH HYDROLOGEST

HYDROLOGIC RESEARCH LABORATORY
W23, (FFICE OF HYDROLOGY

NOAA, MATIONAL WEATHER SERVICE
SILVER SPRING, MARYLAND 20910



INPUT CONTROL PARAMETERS FOR  RUN3

PARAMETER VARIAE  VALE
NMEER OF DYNAMIC ROUTING REAGES - KN 1
TYPE OF RESERVOIR ROUTING ' m 0
MLTIFLE DAM INDICATCR MULDAM 0
PRINTING INSTRUCTIONS FOR INPUT SUMMARY KNP 5
NO. OF RESERVOIR INFLOW HYDROGRAPH POINTS TTFH 2
INTERVAL OF CROSS-SECTION INFO PRINTED OUT WHEN JNK=9 MRT - 0
FI.IX]}HAIN MOTEL. PARAMETER KALP 0
METRIC INPUE/QUTPUT PTION MERIC . 1

IUT=10000601100 0 0

RN3 : RESERVOIR

TABLE OF ELEVATION VS SURFACE AREA

SIRFACE AREA (SQ KM)  FLEVATION (M)

AK BAK
11 4440. 00
09 4410. 00
0.0 0.00
0.0 0.00
0.0 .0.00
0.0 0.00
0.0 0.00

0.0 0.00



RUN3 : RESFRVOIR AND BREACE] PARAMETERS

PARMETTR UNITS VARIARE ~ VALLE
LENGTH OF RESERVOIR KM RLM 1.90
FLEVATION OF WATER SLRFACE ' M Y0 4441.00
SIDE SL.OPE OF BREACH z 0.00
FLEVATION OF BOTTOM (R BREACH M YBMIN 441000
¥IDTH OF RASE OF BREACH M B 34.00
TIHE TO MAXTMM BREACH SIZE HUR  TFH 3.50
ELEVATION (ML) OF BOTTOM OF DAM M DATIM  4410.00
VOLLME-SURFACE. ARFA PARAVETER VOL 0.00
ELEVATION OF WATER WEN BREACHED M Ty 4441.00
ELEVATION OF 0P OF DAM M HD 441,00
ELEVATION OF UNCONTROLLED SPILLWAY CREST M HSP 0.00
FLEVATION OF CENTER OF GATE OPENINGS M HGT 0.00
DISCHARGE (m: AR LMINI‘RGJH) SPILLNAY S 0,00
DISCHARGE COF, FOR GATE FLOW fod 0.00
DISCHARGE COEF. FOR UNCONTROLLED WEIR FLOW ao 0.00
DISCHARGE THRU TURBINES ™M QT 50. 00
(D0 SHOULD NOT BE 0.0 IF OVERTCPPING WAY COCLR

DHF (INTERVAL BETWEEN INPUT HYDROGRAPH CRDINATES) = o;oo HRS.

TEH{TIME AT WHICH COMPUTATIONS TERMINATE)= ~ 24.0000 HRS.

BREX (BREACH EXPONENT) = 0. 000

MDD (MDD FLOW OPTION) = 0

IWF(TYPE OF WAVE FRONT TRACKING) = 0

KPRES (WETTED PERIMETER OPTION) = 0

KS. QANDSLIDE PARAMETER) = 0



INFLOW HYDROGRAPH TO RING

0.00 0.00

TIME OF INFLOW HYDROGRAPH ORDINATES

0. 0000 100. 0000

CROSS-SECTIONAL. PARAMETERS FOR  Raphstreng

BELOW  RUN3

PARAMETER VARIAELlE VALLE

.................. bk
NUMBER OF CROSS-SECTIONS NS 5
MAXIMUM MMBER OF TOP WIDTHS NCS 2
NUMBER OF CROSS-SECTIONAL HYDROGRAPHS TO PLOT NTT 4
TYPE OF CUTPUT OTHER THAN HYDROGRAPH PLOTS K 1
CROSS-SECTIONAL SMOOTHING PARAMETER ‘ KSA 0
DOWNSTREAM SUPERCRITICAL (R NOT KSUPC 1
NO. OF LATERAL INFLOW HYDROGRAFHS 10 4
No. OF POINTS IN GATE CONTROL OLRVE KCG 0

NMMEER OF CROSS-SECTION WHERE HYDROGRATH CESIRED
{(MAX MUMBER OF HYDROGRARS = 6)




(ROSS-SECTTONAL, YARIARLES FOR - Raphstreng

CROSS-SECTION NMPER 1

XSy = 0.000 FSTG(D) =  0.00
HS ... 4410.0 4430.0
BS ... 500 150.0
BSS ... 0.0 0.0
CROSS-SECTION NMEER 2
S = 32.000 FSIG(1) = 0.00
B ... 3160.0 3180.0
BS ... 50.0 1000
BSS ... 0.0 0.0
CROSS-SECTION MMBER 3
XS = 7L600 FSIG(D) = 0.00
H ... 1580.0 1600.0
BS ... TG0 2000
BSS ... 0.0 00
(ROSS-SECTION NUMBER 4
XS€I) = 116.700 FSTG(I) = 0.00
H ... 1095.0 1115.0
BS ... 30,0 100.0
BSS ... 0.0 0.0

CROSS-SECTION MMEER 5

XS(I) = 167.000 FSTG(I) = 0.00
H ... 570.0 590.0
BS ... 50.0 100.0
BSS ... 0.0 0.0

BILOY  RUN3
PARAMETTR INITS VARTAHE
LOCATION OF (ROSS-SECTION KM XS(D
FLEVATION(MS1) OF FLOODING AT CROSS-SECTION M FSTG(D)
[TEV (ORRESPONDING TO EACH TOP WIDTH M HS(K, 1)
TP WIDTH CORRESPONDING TO FACH FLEY M RS (K, T)
{(ACTIVE FLOW PORTION)
TP WIDTH CORRESPONDING TO EACH FLEY M BSSK, I
{OFF-CHANNEL. PORTION)
NUMBER OF (CROSS-SECTION I
MMBER OF ELEVATION LEVEL K



HMANNING N ROLGHNESS COFFFICIENTS FOR TIE GIVEN REACHES
(4K, 1), K=1,NCS) WHERE T = REACH NM3ER

REACH 1 ... 0.050 0050
REACH 2 ... 0.050 0.050
REACH 3 ... 0.050 0 050
REACH 4 ... 0.050 0.050
CROSS-SECTIONAL VARTABLES FOR  Raphstreng
BELOW RN

PARAMETER INITS VARIARE

PP Y

MINIMM OOMPUTATIONAL DISTANCE USED [\ DXM(I)
BETWEEN CROSS-SECTIONS

OONTRACTION -~ EXPANSION COEFFICIENTS FEC{D)
BETWEEN CROSS-SECTIONS

REACH NMER DXM(I)  FKC(D)

1 1.000  0.000
2 1000  0.000
3 1000  0.000
4 1.000  0.000

 DOWNSTREAM FLOW PARAMETERS FIR Raphstreng

HLOR RN
PARAMETER ' INITS  VARIABLE VALLE
MAX DISCHARGE AT DOWNSTREAM EXTREMITY o5 MAD 0.0
MAX LATERAL CUTFLOW PRODUCING LOSSES s M QL 0. 000
INITIAL SIZE OF TIME STEP HOLR DTHM C. 000G
INITIAL WATER SURFACE ELEVATION DOWNSTREAM M YON 575.00
SOPE OF CHANNEL DOWNSTREAM OF DAM % SCM 0.00
THETA WEIGHTING FACTOR THETA 0.00
CONYERGENCE (RITERION FOR STAGE L} EPSY 0. 000

TIME AT WHICH DAM STARTS TO FAIL HOAR TFI 0.00



AT REACH= 2 DKM SIOUD BE GIANGD TG 0.624 DLE T0 GHANGE OF SLOPE (RITERTA

COMPUTATIONS WILL USE THE FOLLOWING DXM VALLES

000 1.000 1000 1.000

LATERAL TNFLOW REACH NMBER

LAx (1)

(@@, D,L=1, ITED
0, 0.

@, 2,0=1, 1)
0. 0.

@.0, 3,L=1,1TH)
0. 0.

Q.. 49,L=1,ITa)
0. 0.

TOTAL NUMEER OF (ROSS SECTIONS (ORIGINAL+INTERPCLATED) (N) = 167 . (MAXIMUM ALLOWARLE = 200



ook

ook

ek SIMMARY OF OUTPUT DATA ek

ook Holek
BOTTOM REACH
(ROSS-SECTION ELEVATION LENGTH SLOPE
NO. KN N REACH NO. KM %
1 0.00  4410.00
) 3200 3160.00 1 32, 00 3.91
3 71.60  1580.00 ) 39. 60 3,99
4 116.70  1095.00 3 45.10 1.08
5 167.00  570.00 4 50. 30 104
TOTAL VOLLME IN RESERVOIR BEHIND
RN « 310 QU M (MILLION)
DEFINITION OF VARTABLES IN RESERVOIR DEPLETION TABLE
PARAMETER INITS VARIABLE
...... safoiloleick  deislclolok
TIME STEP FROM START OF ANALYSIS 1
TTERATIONS NECESSARY TO SOLVE FLOW EQUATIONS K
FLAPSED TIME FROM START OF ANALYSIS HIR  TIP(D
TOTAL GUTFLON FROM DAM o5 oI
ELEVATION OF WATER SURFACE AT DAM M 7]
ELEVATION OF BOTTOM (F FREAGH M B
EST DEPTH OF FLOW TMMEDIATELY DOWNSTREAM M D
SUBMERGENCE. COEFFICIENT B
YELOCITY CORRECTION YOOR
TOTAL YOLLME DISCHARGED FROM TIME (F BREACH  MILLION QUM QUTV(L
BREACH WIDTH ¥ 2 )
RECTANGULAR BRFACH DISCHARGE CUEFFICIENT COFR
INFLOW TO RESERVOIR a5 QI
BREACH OUTRLOR o5 Ry
SPILLVAY CUTRLON o5 GPIL



RESRVOIR DIALETION TARLE

I KT Q) w2 B D
ok ok kbielick  eloiciolololo ¥ ¥
10 0.000 50 4441.00 4441.00 441044
2 2 0.070 60 4440.99 4440.38 4410. 44
3 1 0140 53 4440.98 4439.76 4410.45
4 1 0.210 B8 4440.97 4430, 14 4410.48
5 1 0.280 67 4440.95 4438.52 4410.52
6 1 0.350 B0 4440.94 4437.90 4410.58
7 2 0.420 98 4440.92 4437.28 44]0.65
8 2 0.4% 120 4440.80 4436.66 4410.74
9 2 0.560 148 4440.86 4436 04 4410. 8
10 2 0.630 181 4440.83 143542 4410. %
112 0700 200 4440.78 4434.80 441).05
12 2 0.770 264 4440.73 443418 441117
13 2 0.840 314 4440.66 4433.56 4411.30
14 2 0910 368 4440.59 4432.94 4411. 42
15 2 0.980 425 4440.50 4432.32 4411.56
16 2 1050 488 4440.40 4431.70 4411.68
17 2 1120 556 4440.29 443108 4411. 81
18 2 1.190 629 4440.15 4430.46 441195
19 2 1.260 707 4440.01 4429.84 4412.09
20 2 1.330 789 4430.84 4420.92 4412.73
21 2 L4 876 4430.66 4478.60 441237
22 2 1470 966 4439.45 4427.98 441251
T 9232 L540 1059 ' 4439.23 4427.36 4412. 64
24 2 1610 1155 4438.98 4426.74 4412.78
2% 2 1.680 1253 443871 4426.12 4412.901
2% 2 1750 1352 4438.42 #425.50 4413.05
27T "2 1.820 1457 4438.11 4424 88 4413.18
.28 2 L.89% 1562 4437.77 4424.26 4413.31
2 2 1960 1666 4437.41 4423.64. 4413:44
30 2 2.030 1770 4437.02 4423.02 4413.56
31 2 2100 1873 443661 4422.40 4413.67
32 2 2170 1974 443618 4421,78 4413.79
33 2 2.240 073 4435.72 4421, 16 4413.89
34 2 2310 2169 4435.24 4420.54 4413.99
3% 2 2.380 261 4434.73 4419.92 4414.09
36 2 2.450 2351 443420 4419.30 4414. 18
37 2 2.520 2436 4433.65 4418.68 4414.%7
38 2 2590 2518 4433.08 4418.06 4414.35
39 2 2.660 2595 4432.40 4417.44 4414 42
40 2 2730 2667 4431.88 4416.82 4414.49
a2 2.800 2736 4431.25 4416.20 4414.56
42 2 2870 2799 4430,60 4415.58 4414.62
43 2 2.940 2858 4429.94 4414.96 4414.67
4 2 3.010 2012 4429.25 441434 4414.72
45 2 3.080 2061 4428.56 441372 4414.77
46 2 3.150 3006 4427.85 4413.10 4414.81
47 2 3.220 3047 4427.12 441248 4414. 84
18 2 3.290 3084 4426.38 4411.86 441488
49 2 3.360 3118 442563 441124 4414.9]
50 2 3.430 3148 4424.87 4410.62 4414. 9

1.00
1. 00

v T e e L I

e et bt el
[ =T e B R
— o = e

1.0l
1.01
1.01
.01
1.02
1.02
1.02
1.03
103

TR SIS ILIIILILIIIIL8 8

agrva.

Hoboteboioiobeiok
0.0
0.0
0.0
0.0
0.1
01
0.1
01
0.2
0.2
0.3
0.3
6.4
0.5
0.6
0.7
0.8
L0
11
1.3
1.5
1.8
2.0
2.3
2.6
2.9
3.3
37
4.1

4.5.

5.0
b.b
6.0
6.5
7.1
7.6
8.2
8.9
9.5
-10.2
10.9
1.5
12.3
i3.0
13.7
14.5
15.2
16.0
16.8
17.6

B OR
dedolk delolok
0.0 3.10
0.7 3.10
1.4 .3.10
20 3,10
2.7 3.10
3.4 3.10
41 310
48 310
5.4 3.10
6.1 310
6.8 310
7.5 3.10
8.2 3.10
B8 310
9.5 3.10
10.2 3.10
10.9 3.10
1.6 3.10
12.2 3.10
12.9 3.10
13.6 3.10
4.3 3.10
15.0 3.10
156 3.10
16.3 3.10
17.0 3,10
17.7. 3.10°
18.4" 3.10
19.0 3.10
9.7 3.10
204 3.10
2.1 3.10
21.8 3.10
22.4 3.10
231 3.10
238 310
24.5 3.10
25.2 3.10
25.8 3.10
26.5 3.10
21.2 3.10
27.9 3.10
28.6 3.10
29.2 3.10
20.9 3.10
30.6 3.10
31.3 3.10
32.0 3.10
32.6 3.10
33.3 3.10

QI (D

OBRECH

QP

sk ek ook

R R N - i - - - - - - B - - T - - R R R = O - I - - R R O - - - - N~ S~

0.

1.

3

9.
18.
31
48.
7L
99.
132
170.
214.
2064,
320.
J8L.
448.
520.
597.
679.
T66.

1047.
1147.
249
1353.
1457.
1662.
1667.
1771
1674.
1974
2073.
2169.
2262,

2437.
2518,
2595.

2736.
2799,

888

.-.-gmroww.u.s
DS A NS SR

R R - I - T - R O == I R = R -



I

51
52
53
b4
55
58
57
58
59
60
61
62

222222

e R R e e
N WD e W N e O

SEBE U RXRELIIELEIEIETETEBIRR2REZ B

[

K TP(D
Aok ok delelollok

=]

P s = e = BB RO D DD OB MR ORY DD OB RD N R RN MR MM N NN NN N R RN NN NN NN N RN NN NN

3. 500
3.570
3. 840
3710
3.780
3. 850
3.920
3. 990
4. 060
4. 130
4. 200
4.270
4. 340
4. 410
4. 480
4. 550
4. 620
4.690
4. 760
4. 830
4. 900
4. 970

"5. 040

5.110
5.180
5. 250
5. 320

5.390 .

5. 460
5.530
5. 600
5. 670
5.740
5.810
5. 880
5. 950
6. 020
6. 090
6. 160
6. 230
6, 300
6,370
6. 440
6.510
6. 580
6. 850
6.720
6. 790
6. 860
6. 930

RISFRVOIR DIALETION TARLE

a1

H2

B

3176
2043
2720
2518
334
2167
2015
1876
1749
1633
1527
1429
1339
1256
1180
1109
1044
983
927
876
827
782
741
702
665
631
599
570
542
516
491
468

426
407

372
356
340
326
313
300
287
276

265
245

218

4424. 10
4423. 35
4422, 65
4422. 00
4421, 39
4420. 83
4420.31

4419, 82

4419. 36
4418, 93
4418, 53
4418. 15
4417. 80
4417. 46
4417, 15
4416, 86
4416. 58
4416. 32
4416. 07
4415. 88
4415, 61
4415. 40
4415. 20
415, 02
4414, 84
4414. 67
4414. 51
4414.35
4414.2)
4414. 07
4413. 94
4413.81
44]3.69
4413, 57
4413, 46
4413.36
4413.26
413,16
4413, 07
4412.98
4412,
4412, 81
412,74
4412, 66
4412.59
4412, 52
4412, 45
441239
4412.33
4“412.77

4410.00
1410. 00
4410. 00
4410, 00
4410. 00
4410. 00
4410. 00
4410.00 -
4410. 00
4410. 00
4410.00
4430, 00
4410.00
4410.00
4410, 00
4410. 00
4410, 00
4410.00
4410, 00
4410. 00
4410, 00
4410.00
4410, 00
4410. 00
4410. 00
4410, 00
441000
4410. 00
4410. 00
4410, 00

4410, 00

4410. 00
4410, 00
4410. 00
4410. 00
4410, 00
4410. 00
4410, 00
4410. 00
4410. 00
4410, 00
4410. 00
4410, 00
4410. 00
4410. 00
4410.00
4410. 00
4410. 00
4410. 00
4410. 00

4414.
4414,
4414.
4414,
4414.
4413,
4413.
4413.
4413.
4413.
4413,
413,
4413.
4412,
4412
4412.
4412,
4412.
412,
4412,
4412,
4412,
4412,
4412,
4412,
4411,
4411,
44]1.
4411
4411.
4411
4411.
411,
4411,
4411.
441).
4411,
44]1.
4411.
4411
4411,
4411
4411.
4411
411.
4411,
4411.
4411,
4411.
4411,

9
75

N3 2B B

B8 =

T2

45

2R FIFR ISR SNET

47

TR BREES

17
15
12
EY
a7
™

SB

1.00
100
L.00
100
1.00
100
1.00

1.00

1.00
1.00
1.00
1.00
1.00
10O
1.00
1.00
1.00
1.00
100
1.00
1. 60
100
100
1.00
1.00
1. 00
1.00
100
1.00
1.00
100
1.00
1.00
100
1. 00
1.00
1. 00
1.00
L. 00
1.00
1.00
1.00
1.00
1.00
1. 00
1.00
1.00
1.00
1.00
1.00

VOOR

104
104
.04
1.04
1.05
1.0
1.05
1.05
1.05
1.05
1.06
1.06
106
1.06

07
or
07
07
o7
N

et et e ek bt b et = b = et

1.08

1.08
1.08
1.08
1.09
1.09
1.09
1.08
1.09
1.09
1.09
1.09
1.09
1.08
1.09

.10
10
10
.10
{4
10

— Em e e s e

07

amva.

sokjopioiokk
18.4
19.2
19.9
205
211
2.7
22.2
- 227
23.2
23.6
24.0
24.4
24.7
25.1
25.4
26,7
25.9
26.2
26. 4
26.6
26.9
271
27.3
21.4
21.6
21.8
21.9
281
28.2
283
28.5
28.6
287
8.8
28.9
29.0
29.1
29.2
29.3
29.4
29.5
29.5
29.6
29.7

2.8

90,8
29,9
29.9
30.0
30.1

GPIL

BB OOFR QI()  qEEG
Aok kiciok sojpiok ek Atk
34.0 3.10 0. 3177,
3.0 3.10 0. 2943,
4.0 3,10 0. omi
34.0 3,10 0. 2519
3.0 3.10 0. 233
34.0 3,10 0. 2168
3.0 3.10 0. 2016,
3.0 3.10 0. 187
3.0 310 0. 1750,
3.0 3,10 0. 1634
34.0 3.10 0. 182,
34.0 310 0. 1429
340 3.10 0. 1339
34.0 3.10 0. 1256.
34.0 3.10 0. 1180.
34.0 3.10 0. 110
34.0 3.10 0. 108
3.0 310 0. 984.
34.0 3.10 0, 928.
3.0 3.10 0. 876.
34.0 3.10 0. 828,
3.0 3.10 0. 783,
4.0 310 0. 741,
34.0 310 0. 702.
3.0 3.10 0. 666.
34.0 3.0 . o 632.
340 310 - 0 600.
34.0 3.10 0. 570.
34.0 3,10 0, 542
3.0 3.10 0 656
34.0 3.10 0. 492,
4.0 3.10 0. 469.
3.0 210 ) 447,
4.0 3.10 0. 471,
4.0 310 0. 107,
34.0 3.10 0. 389,
3.0 310 0. 372.
3.0 3.10 0. 356,
34.0 3,10 0. 341,
3.0 300, 0 327.
34.0 3.10 0. 313,
34.0 310 0. 300
34.0 3,10 0. 288,
34.0 3,10 0. 276,
34.0 3,10 0. 265,
3.0 3.10 0. 255,
34.0 3,10 0. 245,
34.0 3.10 0. 236.
34.0 3.10 0. 277,
3.0 3.10 0. 218,

- - R - R R - T - - T - R R o R O - - T T R O e - - = T = R R -



RESIRYOIR DFFLETION TARRE

I KTPM Q) 12 i D
Aok Ak eklokkk oRickitillok dokicloloiok dojolollook Aol
1011 7,000 210 4412.21 4410.00 4411. 02
102 2 7.077 201 4412.15 4410,00 4411.00
103 2 7162 193 4412.00 4410.00 4410.97
14 2 7.955 183 441202 441000 4410. %
105 2 7.357 174 441195 4410.00 4410. @
106 1 7.470 164 4411.88 4410.00 441089
107 1 7.50 155 4411.80 4410.00 4410.85
108 1 7.731 145 4411,72 4410.00 4410.87
109 1 7.881 135 4411.64 4410.00 4410.79
10 1 8.046 195 4411.56 4410.00 4410.75
o1 89 115 4411.48 4410.00 4410.72
12 1 8427 105 4411.39 4410.00 4410.68
113 1 8647 96 4411.31 4410.00 4410 64
114 1 8888 B7 4411.22 4410.00 4410.61
115 1 9154 78 4411.14 4410.00 4410.57
116 1 9446 69 4411.05 4410.00 4410.53
H7 1 0768 62 441007 4410.00 441049
118 110122 54 441089 441000 441046
e 110511 47 4410.82 4410.00 4410.42
120 2 10,939 41 4410.74 4410.00 4410.39
121 0 11.37 1766
122 0 1.84 1766
123 0 12.36 1766
124 0 12.93 1766
125 0 13.55 1766
126 0 14.24 1766
121 0 15.00 1766
128 0 15.84 1766
120 0 16.75 1766
130 0 17.76 1766
131 0 18.87 1766
132 0 2.09 1766
133 0 21.44 1766
138 0 2.9 1766
135 0 24.54 1766

PARAVETER
TNITIAL FLOW
MAX FLOW

FINAL FLOW

TIME TO MAX FLOW

NMEER OF TIME STEPS

TOTAL YOLLME DISCHARGED FROM RESERYOIR

SB YR iva. B8 OORR
Rk olekick  klleivioiick  iokk folofok
.00 L10 30.1 34.0 310
1.00 1.10 30.2 34.0 3.10
L00 1.10 30,2 4.0 3.10
1L.60 1.10 30.3 34.0 310
.00 1.10 30.4 34.0 3.10
1.00 1.10 30.4 34.0 3.i0
LO¢ 110 30,6 34.0 3.10
100 111 3.6 340 3.10
100 1.1 3.7 34.0 3.10
L3N0 VI U B 30.7 34.0 310
.00 1.1l 30.8 340 3.10
.00 111 30.¢ 34.0 3.10
L00 1.1 3L0 340 310
100 1.11 31,0 340 310
.00 111 31 340 310
Loo L1l 1.2 340 3.10
1.00 1.12 313 4.0 3.10
.00 1.12 L4 4.0 310
.00 1.12 3i.4 34.0 310
1.00 1.12 3.5 34.0 310

UNITS VARIABLE YALLE
o5 Q) 50,
o5 W 37T
o5 QW) 50.
HRS TP 3.50
N 135
MILLION QUK DISYAL 31

QI(I)

REH

&P

A A - A A = A=

210.
202,
193.
184
175.
165.
156.
145.
135,
125.
116.
106.
96.
87
78
70.
62,
55.
48,
42,

N - R - -



238838288

4410. 44
. 4097, 94

- 3185.4

3472
3160. 44
2836. 32
2512. 19
2188. 07
1863. 96
1560. 59
1483, 40
1397.21
1311, 03
1224. 86
1138.71
1053, 63

959. 50

885, 55

801. 53

717.50

633.48

INITIAL CONDITIONS

@I, I=1,N)

(YI(I), I=1, N)
4371.37
4058, 87
3746. 37
3433. 87
3119.91
2795.79
2471. 68
2147.56
1823. 44
1558. 82
1472.63
1386. 44
1300. 26
1214.09
1127. 4
1043. 12

959. 08
875.05
791. 02
707. 00
622.97

2882885888388 8835888E8

4332.31

4019.81 -

3707. 31
3304. 81
3079. 41
2755. 29
2431. 16
2107. 05
1782.93
1548, 04
1461. 85
1375. 67
1289. 49
1203.32
1117.18
1032. 62

948.58

864. 55

780,52

69. 49

612. 47

2EBB3B3Z8883883383338838

4293. 25
3980. 75
3668. 25
3355, 75
3038, 88
2714.76
2390. 64
2066. 53
1742, 41
1537.27
1451. 08
1364, B9
1278.72

1192.55

1106, 41
1022. 11
938.08
854. 04
770. 02
685. 99
601. 97

233BLEB3L3TBEBBELE8888

4254, 19
3041. 69
3629, 19
3316. 69
2998. 38
2674. 26
2350. 14
2026. 02
1701, 90
1526. 50
1440. 31
1354, 12
1267. M
1181. 78
1095. 64
1011. 61

927.57

843, 54

759. 51

&75. 49

591, 47

2BBEBEBEEELEBTEEEEEEES

4215, 12
3902.62

359012

3277. 62
2957. 85
2633.73
2309. 61
1985. 50
1661. 38
1615. 73
1420.53
1343. 35
1257.18
1171, 02
1085. 14
1001. 10

917. 07

833.04

749. 01

664, 99

580. 96

BLELTBEEEBBBE8BEES88&88

4176. 06
3863. 56
3551. 06
3238.56
2917.35
2593.23
2268.10
1944.99
1620. 87
1504. 95
1418. 76
1332.58
1246. 40
1160. 25
1074.63

990, 60

906, 56

822.53

738,51

654. 48

570,46

4137.00
3824, 50
351200
3199, 50
2876, 82
2552.70
2296.58
1904. 47
1580.35
1494. 17
1407.99
1321. 80
1235. 63
1149. 48
1064, 13

980. 09

896. 06

812.03

728.00

613.98



TIME PARAMETIRS (F OUTFLOW IIVDROGRAPH TMMEDTATILY DXMNSTREAM OF DAM

PARAMETER WNITS YARIALDE YALLE
TIME TO FATLLRE iy TEH 3. 500
TIME TO START OF RISING LIMB OF HYDROGRAPH IR THO 0. 000
TIME TO PEAK iR ™ 3.500
TIME STEP SI7E R DTHI 0.175

ROUTING COMPLETED.
KTIME= 249 ALOWABLE KTIME= 699 TT= 24.4



PROFILE OF (RESTS AND TIMES FOR  Rephstreng

BELOW ROV
DISTANE
FROM DAM  MAX ELEY  MAX FLOW  TIME MAX MAX VI FLOOD EV  TIME FLOOD
KM M o5 OEVRS WS Y RLEYV-IRS
0.000  4414.96 3164 3.470 0.2 0.00 0.00
1000 4375.91 3157 3.470 10.20 0.00 0.00
2,000 4336.84 349 3.470  10.23 0.00 0. 00
2,099  4297.78 3143 3.536 10.23 0.00 0. 00
3.909 425872 3145 3.543 10,27 0. 00 0.00
4999  4210.67 3146 3548 10.98 0.00 0.00
5.999 4180, 61 3145  3.568 10.30 0. 00 0.00
6.999  4141.55 3144 3.587 10.32 0.00 0.00
7.999  4102.49 3144 3.507 10.1 0. 00 0.00
8.998 4063, 44 3144 3.607 10. 36 0. 00 0.00
9.998  4024.38 3143 3.627 10.38 0.00 0.00
10.998  3085.32 3143 3.856  10.40 0.00 0.00
1.998  3546.26 - 3143 3.666 10.43 0.00 0.00
12.008  3907.20 3143 3.686 10.45 0.00 0. 00
13.998  3868. 14 3142 3.695 10,47 0. 00 0.00
14.997  3829.09 3141 3.705 10.49 0.00 0.00 -
15.997  3790.03 341 3.725 10.51 0.00 0.00
16.997  3750,97 340 3.745 1053 0. 00 0. 00
17.997 371191 3140 3.764 10566 . 0.00 0.00
18.997 36728 3139 3784 - 1058 0.00 0.00
15,967 3633.80 3139  3.803 10. 60 0. 00 0.00
20.996  3504.74 3138 3.823 10.63 0.00 0.00
21.996  3555.68 3137 3.8, 1066  0.00 0.00
22,996  3516.62 - 3137 3.843  10.67 0.00 0.00
23996 MIT.56 . 3137 3.862 1070 - 0.00 0.00
© 24.996 - 3438.51 - 3136 3.882 10.72 0,00, 0.00
25.996  3399.45 3136 3.902 10.75 0,00 0. 00
26.995 3360.30 - 235 3021 10.77 0. 00 0. 00
27.995  3321.33 B 3921 10. 8 0. 00 0. 00
98,995 3782.27 334 3.4 10, 82 0.00 0.00
20.995 323,22 31U 3.961 10.8 0. 00 0. 00
30.995  3204.16 333 3.980 10.87 0.00 0.00
31.995  3165.10 3133 4.000 10,90 0. 00 0. 00
33.010  3124.49 3132 4.000 10.99 0.00 0.0
34.025 308399 3132 4.019 1081 0.00 0. 00
35.040  3043.4) 332 4039 108 0. 00 0.00
36.056  3002.89 3131 4.059 10.70 0.00 0. 00
37071  2962.32 - 3131 4058 10.70 0, 00 0.00
38086  2021.79 330 4.008 10.60 0.00 0.00
39,101 288124 3130 4.008 10.57 0.00 0. 00
40,116  2840.70 3120 4.118 10.49 0.00 0.00
41,132 2800.15 - 3129 417 10. 46 0.00 0.00
42,147 2759.62 AW 4157 10,39 0.00 0. 00
43,162 2719.07 N8 477 10.35 0.00 0.00
4.177 267853 3128 4.19% 10,29 0.00 0.00
45,192 2637.99 N2 4.216 10.24 0.00 0. 00
46,208  2507.45 NT 4.235 10. 19 0.00 0.00

47.2723  2556.91 3126 4.235 10.15 0. 00 0. 00



PROFILEL OFF (RESTS AND TIMES POR Raphstreng

HLOF RN
NISTANCE
FROM DAM  MAX ILEV  MAX FLOW  TIME MAX  MAX VEL  1L.00D BEY  TIME FLOOD
KM M M HEV-IRS WS M FLEV-HRS
. Fobfolotoriof Aifoickololck ) Nk ok ok

48.238  9516.37 3%  4.955 10.10 0.00 0.00
49.953 27583 3126 4.275 10,05 0.00 0. 00
50.260  2435.29 325 4.204 10. 01 0.00 0.00
51984 2394.75 312 4.314 9.96 0.00 0. 00
52.999  2354.22 MU 4.3 9.9 0.00 0.00
53.314  2313.68 3124 4383 9.88 0.00 0.00
54.320 2973, 14 323 4,373 9,84 0.00 0.00
55.345  2232.60 323 4.393 9.80 0.00 0.00
56.360  2192.07 323 4412 9.7 0.00 0.00
57.375  2151.53 322 4.412 9.72 0.00 0. 00
58.390  2111.00 3122 4.432 9.68 0.00 0.00
59.405  2070.46 321 4.471 9. 64 0.00 0.00
60.421  2029.93 N2 4491 9. 60 0.00 0.00
61.436  1989.39 3120 4.510 9.5 0.00 0.00
62.451 194886 3120 4.530 9,53 0.00 0.00
63.466  1008.32 319 4.530 9.49 0. 00 0. 00
64.482  1867.79 3119 4.550 9.46 0.00 0.00
65.407  1827.26 3119 4.569 9.42 0. 00 0.00
66.512  1786.72 3118 4.589 9.99 0.00 0.00
67.527  1746.19 318 4.609 9.35 0.00 0.00
68.542  1705.66 M7 4628 9.32 0.00 0.00
69.558  1665.13 317 4.648 9.29 0.00 0.00.
70.573  1624.59 ST 4.667 9.% 0.00 . 0.00
71588 1584.06 36~ 4.687 9.2 - 000 00
72.500  1576.04 3115 4.726 430 - 0.00 .. 000
73,592 1562.31 3113 4.785 13, 0. 00 0.00°
74.5940  1555.64 3111 4.766 4.22 0.00- 0.00
75.506  1540.65 310 4.864 2045 0.00 0.00
76,508 1534.27 3107 4.824 42 0.00 0.00
77600 1519.06 306 4903 2L 0.00 0.00
78.602  1512.86 3103 - 4,883 421 0.00 0.00
79.604  1497.52 302 4962 21.08 0.00 0.00
80.606  1491.47 3099 4.962 4.4 0.00 0.00
81509  1476.02 3099 5021 20. 41 0.00 0. 00
82.611  1469.98 006 5.021 4.7 0.00 0. 00
83.613 145454 3095  5.060 19.36 0.00 0.00
BL615  1448.54 3092 5.080 4.3 0. 00 0.00
B5.617 143306 3092 5119 2035 0.00 0.00
86.619  1427.11 3089 5.139 43 - 0.0 0.00
87.621  1411.60 W88 5.178 18.48 0.00 0.00
88.623  1405.67 3086 5198 4.41 0.00 0.00
89.625  1390.14 085 5237 2 WM 0.00 0.00
90.627  1384.24 3083 5.256 4.46 0.00 0.00
91.620  1368.68 2082 5296  21.51 0.00 0.00
92.631  1362.82 3080  5.315 4.51 0.00 0.00
93.633  1347.24 3079 5355 2057 - 0,00 0. 00
04635 134140 077 5.355 1.5 0.00 0.00

95, 637 1325. 79 3017 5 414 “19.71 0.00 0. 00



PROFILE OF (RESTS AND TIMES FOR Raphstreng

BLOW  RUN3
DISTANCE
FROM DAM  MAX ELEV MAX FLOW  TIME MAX MAX VHL. FLOD BEV  TIME FLOOD
o M oS HE-IRS WS " FLEV-HRS
96,639  1319.99 075 5414 4.62 0.00 0.00
07.641  1304.36 01 5472 18.® 0.00 0.00
98 643  1298.59 072 5.472 4.68 0.00 0.00
0646 1282.93 071 5512 20.73 0.0 0.00
100.648  1977.19 069 5531 41 0.00 0.00
101.650  1261.52 3068 5571 2050 0.00 0.00
102,652 1255.80 3067 559 4.8 0.00 0.00
103.654 124011 066 5630  19.82 0.00 0.00
104.656  1234.43 064 5.649 4.8 0.00 0.00
105.658 121871 3063 5688 1815 0.00 0.00
106.660 1213, 06 061 5.708 49 0.00 0.00
107.662  1197.32 %61 5728  20.21 0.00 0.00
108,664 119170 059 5.767 5.61 0.00 0.00
109.666  1175.94 3058 5787  18.86 0.00 0.00
110.668  1170.36 3057 5.806 5.00 0.00 0.00
111670 1154.58 3056  5.85  20.32 0.00 0.00
112,672 1149.03 3054 5.8 517 0.00 0.00
113.674 113323 053  5.885  18.65 0.00 0.00
114.676 112771 052 5.924 5. % 0.00  -0.00
116.678 111190 3051 5944  19.47  0.00 0.00
116.680  1106.42 050  5.983 5.3 0. 00 0.00
. 117.68 109078 3049 6003  19.3 0.00 0.00
118.692  1085.33 - 3047  6.022 5.3 0.00 0.00
119.698 1069.70 3046  6.042 . 19.18 0.00 0. 00
120.704 106425 3045  6.081 5.3 0.00 0.00
121710 148,62 3044 6101 1775 . 0.0 0.00
122,715 1043, 16 3043 6. 140 5.32 0.00 0. 00
123,721 1027. 54 3042 6.160 1942 0.00 0.00
124.727 102208 041 6179 6.31 0.00 0.00
125733 1006.46 M0 6199 1871 0.00 0.00
126.739 10001 039 6.238 5.30 0.00 0.00
127.746  985.38 3038 6.258 2000 0.00 0.00
128.750  979.93 3036 6.297 5.98 0.00 0.00
129.756 96431 3086 6317 2.7 0.00 0.00
130.762  958.85 034 6.356 5.7 0.00 0.00
131.768  943.23 3034 6.356 19.35 0.00 0.00
132.774 93778 032 6.3%5 5.9 0.00 0.00
133.780 92216 032 6.415 2.2 0.00 0. 00
134.785  916.70 3030 6454 5. 94 0.00 0. 00
135791 901.09 W 6474 19.02 0.00 0.00
136.797  895.63 3028 6.513 5.23 0.00 0.00
137.803  880.01 3028 6533 2174 0.00 0.00
136.809  B74.56 3027 6.552 ) 0.00 0.00
130,815  88.94 306 6512 1.7 0. 00 0.00
140.820  853.49 3024 6.6 5.20 0.00 0.00
141826  837.88 304 6631 1864 0.00 0.00
142.832  £2.42 023 6.670 5.19 0.00 0.00
143.838  816.81 022 6690 208 0.00 0.00



CRUCILES W LHEDED AN [EMED PO Kaphstreng

BELOK RN
DISTANCE
FROMDAM  MAX BIEV  MAX FLOW  TIME MAX  MAX VI FLOOD FLEY  TIME FLOOD
M M OS5  HIVIRS WS M ALEV-IRS
144,844  BIL35 391 6.700 5.17 0.00 0.00
145,850  795.74 300 6729 10.11 0.00 0.00
146.855  790.29 019 6768 5.16 0.00 0.00
147.851 774,68 018 6788  18.09 0.00 0,00
148,867  769.22 017 6.827 5. 14 0.00 0.00
149,873 763,61 016 68T IT.T2 0.00 0.00
150,879 748.16 015 6. 866 5.13 0.00 0.00
15,884  732.55 04 6.8%6  20.12 0.00 0.00
152.8%  727.09 3013 6.925 5.11 0.00 0.00
153,806  711.49 013 6.945  16.61 0.00 0.00
154.902 706,03 01 6.984 5.10 0.00 0.00
155.908 69043 3011 T.004  18.8 0.00 0.00
156.904  684.96 3009 7.004 5.08 0.00 0.00
157.919 669,36 3003 T.004 . 2107 0.00 0.00
158.925  G663.88 2004 7.004 5. 06 0.00 0.00
150.931 64828 282  T.004  IT.58 0.00 0.00
160,937 642.78 265  7.004 5.02 0.00 0.00
161943 621.19 259 7.293  19.98 0.00 0. 00
16249 621.75 272 7.293 5,00 0.00 0.00
163954 606.17 2983  T.203 2271 0.00 0.00
164.960  600.73 206 7.293 5.00 0.00 0.00
165.966  585. 16 W12 .23 16.97 0.00 0.00

166.972 - 579.75- 3038 7.293 - 501 < 0,00 0. 00



DISCHARGE [IYDROGRAFH FOR - Raphstreng ... STATION MMER 1

BELOW  RIN3 : AT KM 0.00
GAGE ZERD = 4410.00 M MAX FIEVATION REACHED BY FLOOD WAVE = 4414.96 M
ROy STAGE NOT AVATIARLE
MAX STAGE =  4.96 M AT TIME = 3,470 NOLRS
MAX FLOK = 3165 O8S AT TIME = 3.470 HOLRS
TIME STAE FLOW
R M s 0 1000 2000 3000 4000 5000
0.06-4410.0 0
0.2 05 60 .
0.4 06 9% .
0.6 09 168 . *

0.8 1.2 287 . *
1.0 1.6 46 . *

L2 2.0 4 . x

1.4 2.4 879 *,

1.6 28 1143 . *

1.8 3.1 1429 . "

2.0 3.5 1726 . ) *

2.2 3.8 2016 . ) *

2.4 41 28 . ) "

2.6 1.4 2506 . ) B
2.8 46 2132 . . . *
3.0 47 2001 . . . *,
3.2 48 3034 . . *
3.4 49 3135 . . . *
3.6 47 2848 . ) ) *
3.8 41 2287 . ) . %

4.0 37T 1859 . . *,

4.2 3.3 1827 . . %

44 29 128 . ox

46 2.7 1063 . ¥

48 2.4 808 . *.

50 2.2 765 . *

5.2 2.0 656 . *

54. 1.8 566 . *

56 1.7 2 . %

58 1.6 430 .
6.0 1.4 KT I S

6.2 13 82 .
6.4 1.3 pat TR
6.6 1.2 62 . =%
6.8 1.1 75 . o*
7.0 L0 210 . =
7.2 .0 19 . =
7.4 0.9 171 . *
7.6 0.9 - ihh . ok
7.8 0.8 141 . %
8.0 0.8 129 %
82 0.7 117 %
8.4 0.7 108 . *
8.6 0.7 99
B.8 0.6 91 %
9.0 0.6 84 . »
9.2 0.6 7 %
9.4 05 72 %
9.6 05 66 .%
98 05 62 %
1.0 0.5 BT .*



DISCHARGE HYDROGRAIH I'OR  Raphstreng ... STATION NMHR 33
BELOW  RUN3 : AT KM 3199

GAGE ZFR0 = 3160.00 ¥ MAX ELEVATION REACHED BY FLOOD WAVE = 3165.10 M
PLOGD STAGE NOT AVATLAILE
MAX STAGE = 510 M AT TIME = 4.000 HXRS
MAX FLOW = 3133 OdS AT TIME = 4,000 HOLRS

TIME STAE FLOW

R M oS 0 1000 2000 3000 4000 5000
0. 00-3160.0 0 %

0.25 0.4 50 .%

0.50 0.4 50 %

075 04 50 %

L0O 0.4 51 %

1.26 0.4 51 .*

.50 0.4 51 .*

.75 0.5 58 .

200 0.9 178 . * }

225 2.3 81 . * .

2.50 3.2 1392 . .ox

275 3.7 1840 . ) *

300 4.2 245 . . ok

325 4.6 2578 . ) . x .
3.50 4.8 2834 . ) ) * .
375 50 3023 . ) . *
400 5.1 3133 . . . *
425 4.6 2663 . . ) *
450 4.1 2129 . ; *

475 3.6 1726 . . L 3

50 3.2 1416 . Lk

525 2.9 175 . Lk

5500 2.6 98 . . *

57 2.3 g3 . *

6. 00 2.1 711 . LI

6.25 1.9 611 . x

650 18 528 .

6.75 1.6, - 460 . &

.00 L5 403 . *
7.26 1.4 356 . *
.80 L3 36 . =%
.7 L2 281 . %
800 1.1 B2 . %

82 11 T2 %
850 L0 203 . %
8.75 Lo 184 . %
9.00 0.9 166 . *
9.26 0.8 151 . *
950 0.8 138 . %
9.7 0.8 126 . *
10.00 0.7 115 . *
1025 0.7 106 .*
10.50 0.7 98 . *
16.79 0.6 90 %
1L00 0.6 8 .
ilL.25 0.6 7 %
11.50 0.5 T2 %
1.7 0.5 67 .*
1200 0.5 63 %
1226 0.5 59 %



DISCHARGE HYDROCRAFH FOR - Raphstreng ... STATION NM¥R 72

BN RUN3 : AT KM 71,59
GAGE 77RO = 1580.00 M MAX FIEVATION REACHED BY £L.O0OD WAVE = 1584.06 M
FLOOD STAGE NOT AVALLARLE
MAX STAGE = 4.06 M AT TIME = 4. 687 HULRS
MAX FLOW = 3117 oS AT TIME = 4. 687 HOLRS
TIME STAE FL#
HR M o5 9 1000 2000 3000 4000 5000
0.0-1580.0 0 *
0.5 0.4 51 %
1.0 0.4 5] . %
1.5 0.4 51 .x
2.0 0.4 51 .*
2:5 0.4 52 .*
3.0 04 52 .%
- 3.5 LT 690 . *
4.0 3.6 2M7 . * .
4.5 4.0 32 . *
5.0 3.7 2688 . . *
5.5 3.0 1878 . *,
6.0 2.5 1360 . . ¥
6.5 2.1 1016 . *
7.0 1.8 718 . *
7.5 1.6 612 . *
8.0 1.4 490 . *
8.5 1.2 397 *
9.0 1.1 T . *x
9.5 L0 273 .
10.0 0.9 229 | *
10.5 0.8 19 . *
1.0 .07 . 167 . *
L6 07 144 .*
12.0 0.6 126 % -
125 0.6 110 . *
1390 056 97 Lk
13.5 0.5 85 .*
14.0 0.5 76 %
4.5 0.4 68 .x
150 0.4 62 .=
15.5 0.4 57 .*
6.0 0.4 5 .
16.5 0.4 52 .=»
17.0 0.4 52 .*
17.6 0.4 83 . %
18.0 0.4 5 .%
18.5 0.4 53 .*
9.0 0.4 52 %
19.5 0.4 52 %
20.0 0.4 52 . *
20.5 0.4 852 .%
21.0 0.4 52 %
21.5 0.4 82 %
2.0 0.4 62 .x
2.5 0.4 52 .=
3.0 04 52 . *»



PISCHARGE |IVDROGRAPH FOR  Raphstreng .. STATION NOMBER 117
BELIW  RUN3 : AT KM 116. 68

GAGE 7FRO = 1095.00 M MAX ELEVATION RFACHED BY FLOOD WAVE = 1106.42 M
FLOD STAGE NOT AVATLARLE
MAX STAGE = 11.42 M AT TIME = 5,983 HORS
MAX FLOW = 3050 OMS AT TIME =  6.963 HXRS

TIME  STAGE FLOw

R M s ¢ 1000 2000 3000 4000 5000
0.0-1095.0 0 *
05 23 112 . %
.¢ 2.7 167 . %
1.6 2.8 169 . *
2.0 2.8 169 . x
2.5 2.8 169 . *
3.0 2.8 171 . %
3.5 3.0 88 . *
40 3.2 207 . %
4.5 3.3 218 . %

5.0 4.1 22 . . . )
5.5 10.7 2664 . . . x
6.0 11.4 3047 . . . *
6.5 10.5 2506 . _ .
7.0 9.3 194 . . *,

7.5 83 1486 . B

80 7.4 1180 . ok

85 6.7 %1 . *

9.0 6.1 780 . *

9.5 5.6 647 . *

100 5.1 b2 .

10.5 4.7 460 .
1.0 4.4 393 . =

1.5 4.1 MO . *
120 3.8 20 . =
2.5 3.5 B8, %
13.0 3.3 27 %
13.5 3.1 03 . *
4.0 3.0 188 . *
4.5 3.0 182 . *
5.0 2.9 ¥h . o*
15.5 2.8 69 . *x
6.6 2.8 163 . *
16.5 2.7 158 . *
7.0 2.7 163 .
17.5 2.7 150 . *
18.0 2.6 148 . %
18.5 2.6 147 %
19.0 2.6 146 .#*
19.5 2.6 146 .=*
20.0 2.6 146 . *
20.5 2.6 145 . *
2.0 2.6 145 %
21.5 2.6 144 .*
22.0 2.6 44 . %
22.5 2.6 143 .=
2.0 2.6 143 . %



Calculation Result of Reservoir Sedimentation



Calculation of Deposit Shape

(1) Calculation Process (EPDC/KCC FLOWS00 MODEL)
i)  Non-uniform flow calculation for the initial river sections
ii}  Calculation of friction velocities (u*) at respective sections
iii) Calculation of sediment load based on the Lane-Kalinske formula
iv) Estimate of riverbed movement by equation of continuity and then surface
elevation of deposit
(Numerical Analysis basedon dz/dt=1/(1-1) - 1/B + d(qp * B)/ 9 x)

v)  Related calculation of the above on daily basis

(2) Prerequisite for Calculation

vi} Diameter of Particle
Uniform diameter was adopted in this calculation. d=0.65 mm was adopted to
make annual sediment load approximately 610 X 10°m’/year in the Lane-
Kalinske formula, and then the porosity of 0.4 was used.

vii) River Discharge
The river discharge at Wangdi Rapids GS was used.

viii) Reservoir Elevation

The reservoir surface used for the calculation is set at 1,154 m.

(3) Lane-Kalinske Formula

=9GP
Cy=5.55 * NF(wg) * {1/2 + (u.fwy) * expl-(wp )}

Where

q, : Suspended load (per unit width )
q : Inflow

Cy:Density of Suspended
wy:Sedimentation Rate

u.:Friction Velocity



Caluculation Result of Reservoir Sedimentation

1/4)

No. Distance | Accumulative Distance Elevation of Riverbed(m) : |
{m) (m) ' Initial Condition 1Year 2Year 3Year

1 0 0 1,095.00] 1,095.00 1,095.00 1,095.00
2 176 176 1,100.00 1,10000| 1,100.00] 1,100.00
3 143 319 1,10500 1,105.00{ 1,105.00| 1,105.00
4 271 590 1,110.00| 1,110.00| 1,110.00{ 1,110.00
5 308 898 1,115.00{ 1,11500| 1,11500| 1,115.00
6 244 1,142 1,120007 1,12000| 1,120.00; 1,120.00
7 308 1,450 1,122.50| 1,122.50| 1,122.50| 1,12250
8. 308 1,758 1,125.00] 1,125.001 1,125.00; 1,125.27
9 298 2,056 _1,130.00] 1,130.00! 1,134.36 1,150.40
10 96 2,152 1,13500| 1,13521| 1,152.78} 1,150.03
11 199 : - 2351 1,140.00| 1,152.22| 1,153.57} 1,153.83
12 192 2543 1,14500] 1,153.55| 1,154.45| 1,154.99
13 - 148 2,691 1,150.00| 1,15432| 1,15530| 1,15591
14 216 2907  1,15250| 1,155.80| 1,156.64] 1,157.15
15 216 3,122 1,155.00] 1,157.51| 1,158.07{ 1,15849
16 140 3,262 1,160.00| 1,158.691 1,159.04| 1,15943
17 223 3,485 1,16250| 1,160.59| 1,160.62| 1,160.94
18 223 3700| 1,165.00] 1,16247| 1,162.22 1,16245
19 269 3,978 _ 1,167.50] 1,164.66| 1,164.17| 1,164.29
20 269 4246 1,170.00| 1,166.72| 1,166.11| 1,166.15
21 352 4,598 . 1,171.00| 1,169.19| 1,168.63| 1,168.63
22 352 4950 1,17200| 1,17144| 117111 1,171.12
ul 32 5,302) 117300 1,173.53| 1,173.57| 117363
24 352 5,654 1,174.00| 1,175.58{ 1,176.04| 1,176.17
25 352 6,006 ‘ 1,175.00{ 1,177.75! 1,178.53) 1,178.72
26 332 6,338 ~1,17750| 1,180011 1,180.93 1,181.14
27 - 332 6,670 1,180.00, 1,182.52) 1,183.39; 1,183.59
28 481 | 7451 1,18500| 1,186.58| 1,187.07| 1,187.8
29 375 7,526 1,190.00] 1,190.0¢| 1,190.00| 1,190.00




Caluculation Result of Reserveir Sedimentation

(2/4
No. Distance | Accumulative Distance Elevation of Riverbed (m) )
(m) (m) (nitial Condition | 4Year | 5Yeaqr | 6Year
1 0 0 1,095.00| 1,095.06| 1,095.00{ 1,09500
2 176 176] 1,10000) 1,100.00{ 1,100.00] 1,100.00
3 143 3191 1,105.00{ 1,105.00{ 1,105.00| 1,105.00
4 2n 590 1,110.00| 1,110.00] 1,110.00| 1,110.00
5 308 898 1,115.00 1,115.00] 1,11500{ 1,115.00
6 244 1,142 ~ 1,120.00] 1,120.00| 1,120.00| 1,120.00
7 308 1,450 1,12250| 1,122.50| 1,122.67] 1,130.66
8 308 1,758 112500 1,13522) 1,151.29) 1,152.75
9 298 2,056 1,130.00] 1,153.04| 1,153.17| 1,153.95
10 96 2,152 _1,13500{ 1,153.54] 1,153.65| 1,154.41
11 199 2,351 ~1,34000| 1,154.41] 1,15456| 1,15544
12 192 2543 1,145.00{ 1,15545| 1,155.63| 1,156.49
13 148 2,691] 1,150.00| 1,15631 1,156.52; 1,157.32
14 216 2,907 ~1,152.50 1,157.61| 1,157.87| 1,158.57
15 216 3,122 1,155.00| 1,158.96| 1,159.26| 1,159.84
16 140 322  1,16000| 1,159.85| 1,160.17] 1,160.69
17 223 3,485 _1,162.50] 1,161.30| 1,161.64 1,162.07
18 223 3,709] - 1,165.00] 1,162.77| 1,163.11} 1,16347
19 269 3978  1,16750| 1,164.57) 1,164.91| 1,165.20
20 269 4246  1,17000| 1,16639, 1,166.71| 1,166.96
21 352 4598 1,171.00| 1,168.82| 1,169.11] 1,16931
22 352 4950  1,17200; 1,171.29| 1,171.53 1.,171.71
23 352 | 5,302) - 1,17300] 1,173.78| 1,17399| 1,174.14
24 352 5,654 - L,17400| 1,17631 1,17648| 1,176.61
25 352 60060  1,17500] 1,178.85| 1,178.99| 1,179.10
26 332 6338 1,177.50 1,181.26; 1,181.37| 1,18146
27 132 6,670 1,180.00| 1,183.69| 1,183.77] 1,183.83
28 481 7151 1,185.00| 1,187.23 1,187.2’7 | 1,187.30
29 375 7,526 1,190.00( 1,190.00) 1,190.00} 1,190.00




Caluculation Result of Reservoir Sedimentation

(3/4)

No. Distance | Accumulative Distance Elevation of Riverbed (m)
(m) (m) Initial Condition | 7Year | 8Year | 9Year
1 0 of  1,09500] 1,095.00| 1,095.00| 1,095.00
2 176 176 1,100.00] 1,100.00] 1,100.00| 1,10000
3 143 319  1,10500] 1,05.00] 1,10500| 1,10500
4 271 590 1,110.00 1,110.00| 1,110.00] 1,110.00
5 308 898 1,115.00] 1,115.00| 1,11500 1,115.00)
6 244 1,142 1,12000] 1,12097 1,133.34| 1,141.32
7 308 1,450] 1,122.50| 1,151.39| 1,15263| 1,152.83
8 308 1,758 1,12500{ 1,15301| 1,153.76] 1,154.00
9 298 2,056 1,13000| 1,154.11) 1,155.05| 1,15542
10 9% 2182 1,135.00] 1,154.57| 1,155.55! 1,155.94
11 199 23511 1,140.00{ 1,155.62 1,156.60| 1,157.02
12 192 2,543 1,]4500| 1,156.70 1,157.65 1,15807
13 148 2,691 . 1,15000] 1,157.58 1,158.47| 1,158.89
14 216 2907 1,152.50{ 1,158.90| 1,159.70! 1,160.09
15 216 3,122  1L,155.00] 1,16025| 1,16094| 1,16131
16 140 3262 1,60.00| 1,161.13| 1,161.77| 1,162.12
17 223} 3,485 1,162.50] 1,162.55! 1,163.10] 1,163.42
18 223 3,709 1,16500| 1,16398] 1,16445! 1,164.75
19 269 3,978 1,167.50| 1,165.72 1,166.11| 1,166.38
20 269 4246  1,17000] 1,167.47] 1,167.80| 1,16804
21 352 4,598| ~1,17100| 1,169.79] 1,170.06| 1,170.27
22 352 4950  1L17200| 1,17213| 1,17237] 1,172.54
23 352 5,302 1,173.00| 1,17449| 1,174.71} 1,174.85
241 - 352 5,654 1,174.00] 1,176.89| 1,177.08| 1,177.20
25 352 6,006 1,17500| 1,179.32 1,179.48| 1,179.57
26 332) . 6338  1,17750| 1,181.63| 1,181.76! 1,181.83
27 332 - 6,670 1,180.00| 1,183.95| 1,184.04| 1,184.10
28 481 7,151 1,185.00| 1,187.35| 1,187.39] 1,18741
29 375 7,526 1,190.00, 1,190.00! 1,190.00| 1,190.00



Caluculation Result of Reservoir Sedimentation

(4/4)

No. Distance | Accumulative Distance Elevation of Riverbed (m)
(m) (m) Initial Condition | 10Year | 20Year | 30Year
1 0 0| 1,095.00{ 1,095.00] 1,09500! 1,152.34
2 176 176 1,100.00{ 1,100.00; 1,100.00{ 1,153.00
3 143 319 1,105.00] 1,10500{ 1,138.17| 1,153.54
4 271 590 1,11000| 1,110.00] 1,152.64| 1,154.59
5 308 898 1,11500| 1,115.09| 1,153.74| 1,156.00
6 244 1,142 1,12000| 1,151.05| 115474 1,157.15
7 308 1450 1,122.50| 1,153.04| 1,156.18| 1,15859
8 308 1,758  1,12500| 1,154.20| 1,157.67| 1,160.05
9 298 2,056 1,13000| 1,155.67| 1,159.15| 1,161.48
10 96 2,152 1,135.00 1,156.18| 1,159.63| 1,161.94
11 199 2,351 1,140.00| 1,157.27) 1,160.63| 1,162.90
12 192 2,543 1,145.00| 1,158.33| 1,161.61| 1,163.83
13 148 2,691 1,150.00 1,159.17| 1,162.37| 1,164.55
14 216 2,907 1,152.50| 1,160.39| 1,163.48 1,165.61
15 216 3122 1,155.00| 1,161.62| 1,164.61| 1,166.68]
16 140 32620  1,06000] 1,16243| 1,16535| 1,167.38
17 223 3485  1,06250| 1,163.74| 1,166.54| 1,168.50
18 223 3,709 1,16500| 1,165.06/ 1,167.75| 1,169.63
19 269 3,978 1,167.50| 1,166.68| 1,169.22| 1,171.00
20 269 4,246} 1,17000| 1,168.32| 1,170.71] 1,172.39
21 352 4,598 1,171.00| 1,170.51] 1,172.69| 1,174.22
22 352 4,950 1,172.00] 1,172.75] 1,174.70| 1,176.07
23 352| 5302 1,173.00 1,175.03] 1,176.74| 1,177.93}
24 352 5,654 1,174.000 1,177.34; 1,178.80] 1,179.81
25 352 6,006 1,175.00{ 1,179.69] 1,180.88| 1,181.71
26 332 6.338| 1,177.50 1,18191] 1,182.86| 1,183.51
27 332 6,670 1,180.00{ 1,184.16{ 1,184.84] 1,18531
28 481 7151 1,18500] 1,187.44; 1,187.74| 1,18795
29 375 7,526 1,190.000 1,190.00{ 1,190.00| 1,190.00
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S HOLE No. DD-1 (SHEET 1 OF 3)
LOCATION Dam, Left Bank DEPTH OF HOLE 60.0 m COMMENCED 1999/11 /16
ELEVATION 1,145.873 m DIRECTION OF HOLE  verticol COMPLETED 1999 /12/19
COORDINATE N1,073,183.854 CORE RECOVERY B8 % DRILLED 8Y Mr.Dorf, GSB
‘ Mr.Selll Hongo,
£2,734,299.387 DRILLING MACHINE Tone THC-1 LOGGED BY £ppe
'6' z E OBSERVATION OF CORE TESTING I.él o Ea x
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GEOLOGIC LOG OF DRILL HOLE
Puna Tsang Chhu Hydropower Project F/S HOLE No. DD—1 (SHEET 2 OF 3)

LOCATION  Dam, Left Bonk DEPTH OF HOLE 60.0 m COMMENCED 1999/11/16

ELEVATION 1,145.873 m DIRECTION OF HOLE _ verticol COMPLETED 198%/12/19

COORDINATE N1,073,183.854 CORE RECOVERY B8 % DRILLED BY Mr.Dorj, GSB

Mr.Selji Hongo,
£2,734,299.387 DRILLING MACHINE Tone THC—1 LOGGED BY EpDcJ 9

OBSERVATION OF CORE TESTING

i EE % %gg DESCRIP TION
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S HOLE No. DD—1 (SHEET 3 OF 3)
LOCATION Dam, Left Bonk DEPTH OF HOLE 60.0 m COMMENCED 1999/11/16
ELEVATION 1145873 m OIRECTION OF HOLE  vertical COMPLETED 1999/12/19

COCROINATE N1,073,183.854 C(CORE RECOVERY 88 % ORILLED BY Mr.Dorj, GSB

_ WrSeTr Homao——
£2,734,299.387 DRILLING MACHINE Tone THC-1 LOGGED BY gppe o o0

OBSERVATION Of CORE TESTING

]
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GEOLOGIC LOG OF DRILL HOLE
Puna Tsang Chhu Hydropower Project F/S

HOLE No. DD-2 (SHEET 1 OF 2)
LOCATION  Dom, Left Bank DEPTH OF HOLE 30.1S m COMMENCED 1999/11/3
Inclined 60
ELEVATION 1,145.873 m DIRECTION OF HOLE  NROE COMPLETED 1999/11/15
COORDINATE N1,073,183.854 CORE RECOVERY 81 X ODRILLED BY Mr.Dorj, GSB
NIr.Selj Hongo,
£2,734,299.387 DRILLING MACHINE Tone THC~1 LOGGED BY gppC
Z " > OBSERVATION OF CORE TESTING E o5k
E Bul o | WY [ o fd z z|5BElowl| &
< o e g | & o Ll ol x fal Y I WL}
> lwier[S185(3 Bes 3 DESCRIPTION Wi g | CORE | 72| & [3EHDpt.HY &
& OO0 TE L 3 Blela | pt.
§ A g |3 s %8s S|&|* pampLg 21 S Y =]
m[ Om 0 —am 100 Lu kgf/cm2 % Ormy
E A N ] 0014 otk
ER ]\ 00 t0 090, aravele of proiew ia/ 3
13 A AN 20t L3m, cobbles of greies and ! F
3 A RNREM LY wwios and pegmatite F
E A ,:5: W 2110 E2m, bavidor of greine I 1
= Nl ) 52 1 5.50m, oslbles of grolss E 2
1 [a 4]|HR ' 3
33 N Al = 5
E A4 5 3
JCon A 2 3
4'5 A E 4
ERN WA 3
5-; . : ; E E— 51
3 M AR & 3
3 |a 2y i :
ER W =& - 6
3 N N m o
p40 ) 3 1A A:E:ﬁ: \ ol 3
73 \ E-
E A A N 7.‘ g E 7
E f 14027 Banding of Gasiss s Pegmstits, 8 E
53 Ch / “ 212 lem it thiskness § ta 45am, =] _ a
i/ i MR maderately wasthored 3
jPg 1 i 3{31cH 3
93 f { . -]
E " \: =t vers love - E
E ! 1) 2 . E
103 (AN |#8-12.00 Qrwiem, rmevicom 5 ccarve - 3 E 10
3 Ay 1 darately follated, gnaisaseity 0" , o 2 :
E il > 2] | [CH] e o o, g
113 el el 2 106 to 11.2m, undulsted folation T
1 en : o [ 120 ta 124m, pinces E
3 q |2 3
123 / 1 3 f T CIM ] - 12
E f g
3 sl 3|3|cH 2
133 ! ;::: :=_=: 3 owre lose é— 13
E Fls Hyy 2 |CH['4-290 Greise, oo to svwre wrobed 3
E LW dorutnly foliabed, greisscelty W' F
14'_:_ i - 14
3 ity soint 1) 108w, ohligue te greisssalty, E
: i dpping 4 E 3
153 it S stsned sutems, outh E - 15
E ’ 2 |cum R ]
16 ] 2[}1c @ |
E e > 3 |CH 5 E 16
3 it e {1 vl c E
Ton| AN 21 B ]
173 ik s |2 5 E 17
5 ! ] @ o 3
3 ! \ E
1301 183 ' N 2 |cH E 18
] M o
3 i ]
19 3 ' 3|3ick E 19
3 q C
= M -
E 2| 1iCH E
203 ' JI E 20
a @ ] | n!u).a(-u-ﬁ.lm!(w Hywn}
]
Kirmh)-didacsmponesh




Puna Tsang Chhu Hydropower Project F/S

GEOLOGIC LOG OF DRILL HOLE

HOLE No, DD-2

(SHEET 2 OF 2)

LOCATION Dam, Left Bank DEPTH OF HOLE 3015 m COMMENCED 1999/11/3
inclined 60
ELEVATION 1.145.873 m  DIRECTION OF HOLE__ NBOE COMPLETED 1999/11/15
COORDINATE N1,073,183.854 CORE RECOVERY 81 % DRILLED BY Mr.Dorj, G5B
. Mr.Seiji Hongo,
£2,734,299.387 DRILLING MACHINE Tone THC—1 LOGGED BY gppe- o
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S

(SHEET 1 OF 3)

60.0 m COMMENCED 2000/1/14

HOLE No. DD-3

DEPTH OF HOLE

1,106,602 m DIRECTION OF HOLE

N1,073.158.971
£2,734,256.509

Dam, Left Bank

LOCATION

COMPLETED 2000/2/12
DRILLED BY Mr.Dorji, GSB
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ELEVATION
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COORDINATE

Mr.Selfi Hongo,

EPDC
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GEOLOGIC LOG OF DRILL HOLE

Puno Tsang Chhu Hydropower Project F/S

(SHEET 2 OF 3)

60.0 m COMMENCED 2000/1/14

HOLE No. DD-3

DEPTH OF HOLE

Dam, Left Bonk

LOCATION

COMPLETED 2000/2/12
33 % DRILLED BY Mr.Dorj, GSB

verticol

1,106.602 m DIRECTION OF HOLE

N1,073,158.971

ELEVATION

CORE RECOVERY

COORDINATE

Mr.Sel)l Hongo,

EPDC

LOGGED BY

£2,734,256.509 DRILLING MACHINE Tone THC-1
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S HOLE No. D=3 (SHEET 3 OF 3)
LOCATION  Dam, Left Bank DEPTH OF HOLE 60.0 m COMMENCED 2000/1/14
ELEVATION 1,106.602 m DIRECTION OF HOLE vertical COMPLETED 2000/2/12
COORDINATE N1,073,158.971 CORE RECOVERY 33 % DRILLED BY Mr.Dorf, GSB
Mr.Seili Hongo,
£2,734,256.509 DRILLING MACHINE Tone THC—1 . LOGGED BY Eppe
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S

(SHEET 1 OF 3)

50.0 m COMMENCED 1999/12/27

HOLE No. DD-4

DEFTH OF HOLE

Dam, Right Bank

LOCATION

COMPLETED 2000/1/17

wverticol

1,101.393 m DIRECTION OF HOLE
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GEOLOGIC LOG OF DRILL HOLE
Puna Tsang Chhu Hydropower Project F/S

HOLE No. bD—4 (SHEET 2 OF 3)
LOCATION  Dom, Right Bank DERPTH OF HOLE 50.0 m COMMENCED 1999/12/27
ELEVATION 1,101.393 m  DIRECTION OF HOLE  verticol COMPLETED 2000/1/17
Nr.Sin Dorjy.
COORDINATE N1,073,118.698 CORE RECOVERY 80 % ORILLED BY aye Tor¥
r.aei ango,
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S HOLE No. DD—4 (SHEET 3 OF 3)
LOCATION  Dom, Right Bank DEPTH OF HOLE 50.0 m COMMENCED 1989 /12 /27
ELEVATION 1,101.393 m  DIRECTION OF HOLE  wvertical COMPLETED 2000/1/17
Mr.5i Dorj,
COORDINATE N1,073,118.698 CORE RECOVERY 80 % DRILLED BY L n9ve Dor)
£2,734,187.112  DRILLING MACHINE Tone THC-1 LOGGED BY gppec. oo
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S

(SHEET 1 OF 3)

60.0 m COMMENCED 1999/12/6

inclined 60
NBOE

HOLE No. DD-5

CEPTH OF HOLE
1,101,393 m DIRECTION Of HOLE
N1,073,118.698 CORE RECOVERY

Dom, Right Bank

LOCATION
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Mr.Singye DorJ,
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COORDINATE

r.5eifl Hongo,
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DRILLING MACHINE Tone THC-1
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GEOLOGIC LOG OF DRILL HOLE
Puna Tsang Chhu Hydropower Project F /S HOLE No. DD~5

(SHEEY 2 OF 3)

LOCATION Dam, Right Bank DEPTH OF HOLE 60.0 m COMMENCED 1999/12/6
inclined 60
ELEVATION 1,101,393 m DIRECTION OF HOLE _ NGOF COMPLETED 1999/12/24
Mr.Singye Dorj,
COORDINATE N1,073,118.698 CORE RECOVERY 55 % DRILLED BY
r.5ei; Hongo,
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F /S HOLE No. DD~5 (SHEET 3 OF 3)
LOCATION Dem, Right Bonk DEPTH OF HOLE 60.0 m COMMENCED 1999/12/6
inclined 60
ELEVATION 1,101,393 m DIRECTION OF HOLE  N&QOE COMPLETED 1999/12/24
Mr.5ingye Dorj,
COORDINATE N1,073,118.698 CORE RECOVERY 55 % DRILLED BY
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GEOLOGIC LOG OF DRILL HOLE

Puna TSOI"\g Chhu Hydropower Project F/S HOLE No. DD—6 (SHEET 1 OF 4)
LOCATION Dom, Right Bank DEPTH QOF HOLE BO.O m COMMENCED 2000/1/24
ELEVATION 1,129.499 m DIRECTION OF HOLE  vertical COMPLETED 2000{2/25
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsong Chhu Hydropower Project F/S HOLE No. DD=6 (SHEET 2 OF 4)
LOCATIDN Dam, Right Bonk DEPTH OF HOLE 80.0 m COMMENCED 2000/1/24
ELEVATION 1,129.499 m DIRECTION OF HOLE  vertical COMPLETED 2000/2/25
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GEOLOGIC LOG OF DRILL HOLE

Puna Tsang Chhu Hydropower Project F/S HOLE No. DD-6 7 (SHEET 3 OF 4)
LOCATION Dam, Right Bonk DEPTH OF HOLE 80.0 m COMMENCED 2000/1/24

ELEVATION 1.129.468 m DIRECTION OF HOLE  vertical COMPLETED 2000/2 /25
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