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Data Book 3: Topography and Geology
Geology of San Esteban Dam Site

The resulls of site investigation are shown in “Figure 3.1 Schematic Geological Map” and

“Figure 3.2 Geological Profile™.

The foundation rock is composed of various volcanic rocks such as vilric tufl', 1ff {finc to
sandy), basaltic Java, and volcanic breccia that are covered by unconsolidated talus deposit,

river deposit, and terrace deposit.

_R_oc.k Soundness
The foundation rock is not considered to be sound and the shear strength is estimated

approximately 60 ton/m’ in average. The shear strength of each rocks are estimated below.

Vitric tuff . about 60 ton/m?, partly 40 tovm?, and 100 tor/m’
Tuff : 50- 60 ton/m?
Basaltic lava : 100 - 120 ton/m’

Volcanic breccia = 80 - 100 ton/m’

Hard and fine fava is fit for dam foundation and construction materials, however, porous rock
and/or aglomelatic rock are troublesome for dam foundation due to its hcterogeneous

soundness ang high permeability.

The maximum dam height is estimated as 65 m with the crest elevation of 155 meters above
smean sea level from the topographical point of view. The width of right ridge is not so large
and leakage through it should be studied further.

Permeability
Groundwater table in the left bank is low in spite of increasing elevation of the ground surface.

Judging from its hydrogeological condition, permeabilily of foundation rock may be high in
general.  Generally, it is well known that permeabitity of lava is high with the following

reasons.
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Lava has various lithological phascs as follows:

- hard and fine rock for the center part of lava flow,

- chilled marginal rock, and

- porous rock and/or agromelatic rock of marginal part of Java flow.

Porous and/or agromelatic rock is permcable due to the formation of many cracks and
micro-cavitics.

Consequently, length of curtain grouting tine and depth of grouting will become large.

Construction Materials

Core and filter materials can be taken near the dam site in the reservoir.  Bul, rock materials
especially rip-rap material shall be taken from the far site besides the Pan-American Highway.
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1 Land Use For Simutation

The existing land use by sub-basin was obtained based on Land Use Map in El Salvador
in 1995-1996 published by MAG. The existing tand use in the basin is shown in Figure
4. 1. This land use was applied tor 1995 flood simulation(refer to Table 4. 1).

The land use for 1980 flood simulation was projected by lincar interpotation between
1995 land use and 1975 land use. The land use in 1975 was also prepared by MAG.

The land use data in 1980 and 1975 are shown in Table 4. 2 and Table 4. 3.
2 Land Use For Design
The land use for design flood (refer to Table 4. 4) was decided supposing that urban

area in 1995 would be expanded for the year 2020 based on the proposed economic

framework.
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1 Drought Simulation
The simulation result is shown in Table 6. 1.
2 Excess Probability of Daily Rainfall by Month

In order to study the rainy season’s variation of flood event in upsircam area of Lake
Olomega , excess probability of daity rainfall by month was studied.

Maximum daily rainfall was picked up by month for the following period.

Station Period
San Francisco Gotera 1964- 1995
El Papalon 1964-1995

Peobability daily rainfall by month at San Francisco Gotera and El Papalon is shown in
Figure 6. 1.

The probability daily rainfalls of rainy season of in October are less than of in
September and are approximately same as of in July.

3 Analysis of Olomega Diversion Facitity

a. Simutation of Overflow

The analysis of Olomega Diversion Facility was based on the combination of overflow
formula over side weir and longitudinal watertevel profile considering fateral outfow
niodel.

For this analysis, sub-basin 13 and 14 are divided as follows{refer 1o Figure 6.2},

Subbasin | Divided sub-basin | Catchment Area Description
(km’)
Subbasin 13 Subbasin 13-1 127.4 North area of lhe lake
Subbasin 13-2 796 Hilly area south of the take
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Total 207.0

Subbasin 14 | Subbasin 14-1 131.4 I.ake San Juan and residual
area of Olomega drainage
Subbasin 14-2 276 Miraflores river
Subbasin 14-3 60.2 Caranga creek
Total 219.2

The inflow hydrograph Q1 was catculated as the following equation

B ~ area of subbasin(14 - 1)
QI=QuDH -3 - Q19 x area of subbasin{14)

Q(41),Q(13),Q(14) : Discharge at Point(41),(13) and (14)

The runofl discharge from Subbasin (14-1) ,Q3 was calculated as the following equation

area of subbasin(14-1)
Q3 =Q(14) area of subbasin{14)
Q(14) : Discharge al Point(14)

The runoft from Subbasin (13) is that from Glomega self catchment.

The overflow discharge Q2 was calculated by a Japanese formula called Honma formula,
which is a formula to caleulate overflow frontward. This is a function of a tongitudinal
length of weir, a flow depth over weir and a discharge factor.

For perfect overflow the following formuta was used.
Q,=CxBxh?”

C:Discharge facior for perfect overflow

B: Longitudinal length of weirinm

hy: Flowdepthover weirinm

'or submerged overflow, the following formula was used.
Q, =C'xBxh [l =h,

C": Discharge factor for submerged overfiow

B: Longitudinal lengthof weirinm

h:Upstream flowdepthover weirinm

h,: Downstream flowdepthover weirinm

6.2
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To consider the reduction of lateral overflow amount, an coefficient 0.9 was multiplied
by the calculated discharge by the above Honma formula. This coeflicient has been

examined by some general hydraulic experiments in Japan.

Based on the above assumptions, the diversion of flood water from San Miguel river
was simulated as shown in Figure 6. 3. The upstream ftow depth ,hl,was calculated
from waterlevel and discharge refation of San Miguel river. The downstream depth,h2,

was calculated from waterlevel and storage volume in Lake Olomega.

Figure 6. 4 and Figure 6. 5 show the hydrographs at Olomega Diversion for 10 year
flood under M/P and 2 year flood under P/P, respeclively.

b. Study of longitudinal waterlevel profile at weir reach

In the above calculation of overflow discharge, the overflow depth over the weir is
assumed to be longitudinally constant. To check the availability of the assumption,

tongitudinal water profile at weir was studied.

To consider the momentum decrease due to the overflow from the river fo the lake, a
water profile equation was used instead of the conventional non-uniform equation. The

tongitudinal water profile at weir reach is as follows,

. O amQqg
ant TR e
A aQ® ot
Tl A

H:waterlevel( MS1),i-bed slope,Q.discharg e(n’ I 5),m: Manning roughness
R:hydraulicradius(m), A: flowarea(m’)
q:lateral discharge(m’® 1 s,overflowiothelakeis positive)isequal to Q2

midischarg e coefficient

Based on this equation, the waterlevel profile can be calculated from downstream to
upstream for a certain waterlevel and a discharge at downstream boundary.

If it is subcritical flow at the weir, the waterlevel at downstream section of the weir is
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clevated compared with uniform flow profile because d11/ dx >0.

For Master Plan and Priority Project cases, the waterlevel proﬁlgs at the weir reach were
calculated as shown in Figure 6. 6 and Figure 6. 7, respectively. The detailed resulls are
shown in Table 6. 2 and Table 6. 3.

Within the weir reach ,the downstream waterlevel is elevated by 0.1m to 0.2m even
though the discharge is decreasing due to overflow. This means that the assumption that
overflow depth is constant within the weir reach assures the diverted discharge to be
expected.

4 Discharge With Dam

The retardation effect of flood control dam is simulated based on the relation between
reservoir waterlevel | storage volume and outflow from the spillway and outlet facility
using the following equation;

ds
—=1-0

where,S: Storage volume (m*)
I Inflowintoreservoir (m’ / 5)

O-Oulflow fromreservoir(m’® 1 5)

A Dam, as a floodwater storage facilily, was set at discharge point No.29 ,which is
located at Villerias under the following conditions;

Location: Discharge point No.2%
Oveiflow spillway: Crest Height EL.127.0 m Crest Width B=50m

Waterlevel and Storage volume relfation is as follows,

H = > (V)woms d +11024
R ANTE : 10° '

H:Waterlevelin MSL

V:Water volumeinthe reservoirinn’®
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{Waterlevel and Storage volume retation)

Storage volume in 10°m”  Elevation in MSL

0.00 92

0.19 95

4.4% 100
1549 105
40.33 110
8538 115
15648 120
258.62 125
3595.48 130
568.74 135
118.13 140

oy

The initial condition is as follows,

Vi=306*10°m’
Hi=EL. MSL+127.1 m

The following discharge formula was used.
Q=2*B*h"”

B: Crest widthinm
h: Overflowdepthinm

6.5
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Table 6.2 RESULTS OF WATERLEVEL CALCULATION FOR 10 YEAR FLOOD UNDER M/ (1/3)

X Zb Dh Depth  Waterleve! Fr Qover Qtotal Radius
{m) MSL MSL {m) MSL - (m3/s}  (m3/s) {m)

1 62.93 7413 1.20 7013 0.19 0.6 660.0 562

2 62.93 7413 2120 70.13 0.19 00 660.0 562

3 62.93 7113 120 7013 0.19 040 660.0 5.62

4 62.93 7113 120 70.13 0.19 00 660.0 562

5 62.93 71.13 128 70.13 0.19 00 660.0 562

6 62.93 7113 120 70.13 0.19 00 660.0 562

7 62.93 7%.13 120 7013 0.19 0Q0 660.0 562

8 62.94 7114 1.20 7013 0.19 00 660.0 562

9 62.94 7%.14 129 70.13 0.19 00 660.0 5.62
10 62.94 7814 120 7013 019 040 660.0 562
it 62.94 7114 1.19 7013 0.19 00 660.0 562
12 62.94 7414 1.19 7013 0.19 00 6600 5.62
i3 62.94 7414 2.19 70.13 0.19 00 6600 562
14 62.94 1t.14 7.19 7013 0.19 0o 660.0 562
16 62.94 7114 7.19 70.13 0.19 00 660.0 5.62
16 62.94 11.14 1.19 70.13 0.19 040 660.0 562
17 62.94 71.14 719 70.13 0.19 00 660.0 5.62
i8 62.94 71.14 7.19 70.13 0.19 00 660.0 b62
19 62.94 71.14 719 7013 0.19 06 660.0 562
20 62.24 7114 719 70.13 0.19 040 660.0 562
21 62.94 1%.14 119 7013 0.19 00 660.0 562
22 62.94 7514 1.19 70.13 019 090 660.0 561
23 - 62.95 1115 1.1% 7013 0.9 00 660.0 5.61
24 62.95 iRk 119 70.13 0.19 a0 66060 5.61
25 62.95 7115 719 70.13 0.19 00 660.0 5.61
26 62.95 7115 7.19 70.13 0.19 00 660.0 5.61
27 62.95 75.15 719 70.13 0.19 00 660.0 561
28 62.95 11.15 119 70.14 0.19 00 6600 5.61
29 62.95 7115 1.19 7014 0.19 00 660.0 5.61
30 62.95 7i.15 119 - 7014 0.19 00 660.0 561
31 6295 1115 1.19 70.14 0.19 00 660.0 561
32 62.95 71.15 1.18 70.14 g.19 6.0 66090 561
33 62.95 7i.15 718 70.14 Q.19 0.0 6600 5.61
34 62.95 7i.15 118 70.14 0.19 0.0 660.0 5561
35 62.95 7815 1.18 70.14 0.19 0.0 660.0 561
36 6295 .15 1.18 70.14 0.19 0.0 660.0 561
37 62.95 7115 118 70.14 0.19 00 660.0 561
38 6295 7815 118 710.14 0.19 00 660.0 561
39 62.96 7416 7.18 70.14 0.19 00 660.0 561
40 62.96 71.16 118 70.14 0.19 00 660.0 5.61
41 62.96 1116 118 10.i4 0.19 0.0 660.0 561
42 62.96 71.16 118 1014 0.19 00 660.0 561
43 62.96 71.16 7.18 10.14 0.19 00 660.0 5.61
44 62.96 7116 718 70.14 0.19 00 6600 561
45 62.95 71.16 7.18 70.14 0.19 00 6600 561
46 62.96 71.16 .18 70.14 0.19 00 660.0 5.61
47 62.96 71.16 7.18 70.14 0.19 0.0 660.0 561
48 62.96 71.16 7.18 7014 019 0.0 660.0 5.61
49 62.96 71,16 718 70.14 0.19 0.0 660.0 561
50 . 6296 71.16 7.18 70.14 0.19 00 660.0 561
51 62.96 62.26 .17 70.14 0.19 9.0 6690 5.60
52 62.96 67.26 .17 70.13 0.20 90 6780 560
53 62.96 §1.26 1.17 1043 020 89 686.9 5.60
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Table 6.2 RESULTS OF WATERLEVEL CALCULATION FOR 10 YEAR FLOOD UNDER M/P (2/3)

X
{m)
54
85
56
5)
58
59
60
61
62
63
64
65
66
67
68
69
0
i1
12
73
74
15
76
11
18
1%
80
81
82
83
84
85
86
87
88
89
50
2]
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

Zb
MSL
62.97
6297
6297
6297
6297
6291
6297
62.817
6297
6297
62.97
62.97
652.97
62.97
62.97
6298
62.98
6298
62.98
6298
62.98
6298
65298
6298
62.98
6298
62.98
62.98
62.98
§2.98
62.9%
62.99
62.89
62.99
62.99
6299
§2.5%
§2.99
62.99
62.99
62.99
62.99
62.99
6299
62.99
62.99
63.00
63.00
63.00
63.00
63.00
63.00
63.00

Dh
MSL
6221
67.21
67.21
61.27
67.27
61.27
67.27
61.27
6121
6121
67.21
67.21
61.21
67.27
61.21
6728
67.28
67.28
6728
67.28
61.28
67.28
61.28
61.28
67.28
67.28
67.28
67.28
67.28
6728
67.29
67.29
67.29
67.29
67.29
67.29
6729
61.29
67.29
6129
6729
67.29
67.29
61.29
67.29
6729
61.30
67.30
61.30
67.30
67.30
67.30
67.30

Depth Waterlevel

{rm)
1.16
1.16
115
115
71.15
7.14
1.14
1.14
713
7.13
7.12
112
112
111
711
110
1.10
1.10
109
1.09
1.08
1.08
1.07
1.07
106
106
1.06
1.05
1.05
1.04
7.04
103
1.03
1.02
1.02
1.01
101
71.00
7.00
$.99
699
698
698
697
597
596
6§96
8.95
6.95
694
594
693
693

MSL
70.13
70.12
70.12
70.12
70.12
70.11
70.11
70,11
70.10
70.10
70.10
70.09
70.09
70.09
70.08
7008
70.08
7007
70,07
70,06
70,06
70.06
70.05
7005
70.05
70.04
70.04
7003
7003
7003
7002
7002
7001
7001
7001
70.00
70.00
69.99
69.99
69.99
69.98
69.98
6997
69.97
69.96
69.96
63.95
69.95
69.95
69.94
69.94
69.93
69.93

6.T.4

Fr

0.20
0.21
021
0.21
0.21
0.22
0.22
0.22
0.22
0.23
0.23
0.23
0.24
0.24
024
0.24
025
0.25
025
026
026
0.26
026
027
027
027
027
028
028
028
029
029
029
0.29
0.30
030
0.30
031
0.31
031
0.31
032
0.32
032
032
033
033
033
0.34
034
0.34
034
035

Qover
(m3/s)
89
89
89
8.9
88
88
88
88
88
817
8.7
8.1
8.7
86
86
86
86
85
85
85
85
85
84
84
84
8.4
83
83
83
83
82
82
82
82
81
8.1
B.1
8.0
8.0
8.0
8.0
19
1.9
19
19
18
18
18
18
1.1
11
1.7
16

Qtotal

(m3/s)
6958
704.7
136
1225
1313
740.2
749.0
1511
166.5
1152
7839
79286
801.3
8089
81856

8212

835.7
8443
8628
861.3
869.8
8182
886.7
895.1
2035
8118
920.1
9285
936.7
945.0
9532
961.4
969.6
9118
585.9
9%4.0
10021
10101
1018.1
1026.1
1034.1
10420
10500
10579
1065.7
10736
1081.4
10891
10969
1104.6
11123
11200
11216

Radius
(m)
5.60
559
559
5.59
559
558
5.58
558
558
557
557
557
557
556
556
5.56
556
555
555
555
555
554
554
554
553
553
553
552
552
5.52
552
5.51
551
551
550
550
550
549
5.49
549
548
548
548
547
547
547
546
546
546
545
545
545
544
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Table 6.2 RESULTS OF WATERLEVEL CALCULATION FOR 10 YEAR FLOOD UNDER M/P (3/3)

X
{m)
107
108
109
110
i1
1i2
113
114
115
116
17
118
19
120
121
122
123

Zb
MSL
63.00
63.00
63.00
63.00
63.00
63.00
63.00
63.00
63.01
63.01
6301
63.01
63.01
6301
6304
63.01
6301

Dh
MSL
67.30
67.30
67.30
67.30
67.30
67.30
71.20
11.20
.21
11.21
.23
.21
nai
na
na
72
7121

Depth Waterlevel

(ny)
6.92
692
6.91
6.91
6.90
6.90
6.90
6.90
6.90
5.90
6.90
6.0
6.90
6.90
6.90
6.90
6.90

MSL
69.92
69.92
69.91
69.91
69.90
69.90
69.90
69.90
69.90
69.90
69.90
69.90
69.90
69.90
69.91
69.91
69.91

6.T.5

Fr

0.35
035
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
0.36
036
0.38
0.36
0.36
0.36
0.36

Qover

{m3/s)
16
16
16
15
15
15
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
00

Qtotal

(m3/s)
11353
11428
11504
11579
1165.4
11729
11729
1172.9
11728
11729
11729
11729
11729
11729
11729
11729
31729

Radius
(m)
5.44
5.44
5.43
543
5.43
5.42
5.42
542
542
542
542
542
542
5.42
542
542
542



Table 6.3 RESULTS OF WATERLEVEL CALCULATION FOR 2 YEAR FLOOD UNDER P/P (1/3)

X Zb Dh Depth Waterlavel Fr Qestu Qiotat Radius
(m) MSL MSL {m) MSL - (m3/s)  (m3/s) (m)

1 6293 .13 520 68.13 0.18 00 360.0 4217

2 6293 .13 520 68.13 0.18 00 3600 427

3 6293  N.13 520 63.13 0.18 20 3600 421

4 62.93 1.13 520 68.13 0.18 00 3600 427

5 6293 71.13 520 68.13 0.18 00 3600 427

6 6293 7113 520 68.43 0.18 00 3600 421

7 6293 i3 520 68.13 0.18 0.0 3600 421

8 62.94 71.14 520 68.13 0.18 00 3600 421

9 62.94 1i.14 520 68.13 0.18 00 3600 427
10 62.94 71.14 5.20 68.13 0.18 00 360.0 427
1l 6294 7i.14 5.1 68.13 0.18 00 360.0 427
12 6294 76.14 519 68.13 0.18 00 3600 427
13 62.94 714 5.19 68.13 0.18 00 3600 4217
14 6294 7114 5.19 68.13 0.18 00 3600 427
15 6294 7114 519 68.13 0.18 00 3600 4.27
16 6294 71.14 519 68.13 0.18 00 3600 427
17 6294 71.14 519 68.13 0.18 00 3600 427
18 6294 71.14 5.19 68.13 0.18 00 3600 4.27
19 6294 71.14 5.19 68.13 0.18 00 3600 4.21
20 62.94 71.14 519 68.13 0.18 00 3600 427
21 6294 7154 519 68.13 0.18 00 3600 427
22 6294 11.14 519 68.13 0.18 0.0 3600 421
23 6295 71.15 5.19 68.13 0.18 0.0 3600 421
24 6295 11.15 5.19 68.13 0.18 040 3600 421
25 6295 11.15 5.9 68.13 0.18 00 360.0 421
26 6295 15 5.9 68.13 ¢.18 00 360.0 421
21 6295 71.15 5.19 68.13 018 00 3600 421
28 6295 7115 519 68.13 0.18 00 3600 421
29 6295 1115 519 68.13 0.18 00 3600 428
30 6295 71.15 519 68.14 0.18 00 3600 426
31 6295 7115 518 68.14 0.18 00 3600 4726
32 6295 71.15 518 £88.14 0.18 00 360.0 426
33 62.95 71.15 518 68.14 0.18 60 3600 426
34 6295 7115 518 68.14 0.18 0.0 3600 426
35 6285 11.15 5.18 68.14 0.18 0.0 3600 426
36 62.95 11.15 518 68.14 0.18 0o 3600 428
37 62.95 1115 518 68.14 0.8 0.0 360.0 426
38 6295 711.15 518 68.14 0.18 00 360.0 426
39 6296 1.16 5.18 68.14 0.18 00 3600 428
40 6296 FARI:] 5.18 68.14 0.18 00 3600 426
41 6296 7136 5.18 68.14 0.18 00 3600 4.26
42 6296 T1.16 5.18 68.14 0.18 00 3600 4.28
43 6296 71.18 5.i8 68.14 0.18 0.0 3600 426
44 6296 71.16 5.18 68.14 .18 00 360.0 4.26
45 6296 1i.16 5.i8 68.14 0.18 00 3600 4.26
45 6296 7i.16 518 68.14 0.18 00 3600 426
47 6296 71.16 5.18 63.14 0.18 00 3600 426
43 6296 71.16 5.18 68.34 0.18 00 3600 426
49 6256 71.16 5.18 §8.14 0.18 00 3600 476
50 6256 71.18 5.18 68.14 0.18 a0 3600 426
51 6296 66.06 5.17 68.14 0.18 55 365.5 426
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Table 6.3 RESULTS OF WATERLEVEL CALCULATION FOR 2 YEAR FLOOD UNDER P/P (%3)

X
(m)
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
10
71
12
13
14
15
16
17
18
19
30
8t
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
a7
98
99
160
104
102

Zb
MSL
62986
6296
6291
6297
6291
62917
62.97
6291
62917
6291
6291
62917
62917
62917
6291
62.97
6297
6298
6298
6298
6298
62.98
6298
6298
6298
6298
6288
6298
§2.98
65298
6288
6298
6299
62.99
6299
6299
6259
6299
6293
62.99
6299
6259
6298
6299
6299
6299
6299
6299
63.00
6300
63.00

Dh
MSL
§6.06
66.06
66.07
66.07
66.07
66.07
66.07
66.07
66.07
66.07
66.07
66.07
6607
66.07
66.07
66.07
66.07
66.08
66.08
66.08
66.08
66.03
66.08
66.03
66.08
66.03
66.03
66.03
66.08
66.08
66.08
66.08
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.09
66.10
66.10
66.10

Depth  Waterlevel

{m)
5.11
511
5.16
5.16
5.16
5.16
5.15
5.15
515
514
514
5.14
214
5.13
513
5.13
5.12
5.12
512
5.1
5.11
5.11
5.10
5.10
5.10
509
509
509
508
508
508
5.017
501
501
5086
506
506
505
505
504
504
504
503
503
503
502
502
501
501
5.01
500

MSL -
68.13
68.13
68.13
68.13
68.13
68.12
68.12
68.12
68.12
68.11
68.11
68.11
68.11
68.11
68.10
68.10
68.10
68.10
6809
65309
6809
68038
65808
65803
6803
5807
65807
§807
6807
6806
6806
68.06
68.05
68.05
68.05
68.05
68.04
68.04
68.04
68.03
6803
68.03
68.02
68.02
68.02
68.02
68.01
68.01
68.01
68.00
66.60
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Fr

0.i8
0.19
0.19
0.19
0.20
0.20
0.20
0.20
0.21
0.21
021
0.22
0.22
0.22
0.22
023
0.23
0.23
0.24
024
024
024
0.25
0.25
0.25
026
0286
0.26
0.26
0.27
0627
021
0.28
0.28
0.28
0.28
0.29
029
0.29
030
030
030
03
0.31
0.31
0.31
032
032
032
033
033

Qetu
(m3/s)
35
55
55
55
54
54
54
54
54
54
54
53
53
53
53
53
53
53
52
52
52
52
52
5.2
5.1
5.1
51
5.1
5.1
5.1
5.1
50
50
50
50
50
50
49
49
49
49
19
49
48
48
48
48
48
4.7
47
47

Qtotal
(m3/s)

3N
3185
3820
3874
3929
3983
403.7
409.1
4145
4199
4253
4306
4359
4412
4485
4518
4574
4624
4676
4728
4780
4832
4884
493.6
498.7
5039
5090
5141
5192
5242
5293
5343
5393
5443
5493
554.3
559.3
564.2
569.1

5740
5189
5818
5886
5935
5983
£03.1

6079
6126
6174
6221

626.8

Radius
(m)
425
425
425
425
425
4.24
4.24
424
424
4.24
423
423
423
423
4.23
422
422
422
4.22
421
421
421
421
4.20
4.20
420
420
420
419
419
4.19
419
418
418
4.18
418
417
417
417
4.17
416
416
416
4.15
415
4.15
4.15
4.14
4.14
4.14
4.14



Table 6.3 RESULIS OF WATERLEVEL CALCULATION FOR 2 YEAR FLOOD UNDER P/P (3/3)

X Zb Dh Depth  Waterleve! Fr Qetu Qtotal Radius
{m) MSL MSL {m) MSL - (m3/s) {m3/s) {m)
103 63.00 66.10 500 68.00 033 41 6315 413
104 §3.00 66.10 499 67.99 ¢33 4.1 636.2 413
105 63.00 66.10 4.99 67.99 0.34 41 640.8 413
106 6300 66.10 489 6799 0.34 456 6455 4.12
107 6300 66.10 493 67938 0.34 46 650.1 412
108 6300 66.10 498 5798 0.35 46 654.7 4.12
109 63.00 66.10 497 §7.98 035 4.6 6593 4.12
110 63.00 66.10 497 §197 0.35 46 663.9 4.1
i 63.00 66.10 491 6797 0.35 4.6 6684 411
112 63.00 66.10 496 6797 0.36 45 §130 4.11%
113 63.00 71.20 496 67917 0.36 00 6130 4.19
L 63.00 11.20 496 6791 0.36 00 6730 4.11
115 63.01 71.21 4.66 6197 0.36 00 673.0 4.1
116 8301 a1 4596 6297 0.36 00 6130 441
117 6301 Ha 496 67.97 .36 00 6730 4.11
118 £3.01 H.21 496 61.97 0.36 0.0 6130 411
119 63.01 Tt.21 496 6197 0.36 00 673.0 411
120 6301 711.2% 496 67.97 0.36 00 673.0 4.11
1214 63.04 n.2i 496 6197 0.36 00 67130 411
122 63.01 .21 496 61.97 036 00 6130 419
123 63.01 7t21 496 6197 036 00 6730 411
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