AR R B KBS 55 59 5 B R 28 42 6 A
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 59 B, 2016

—KRHNDF LEFK B ERRE LI
Tty bR A NEXRIZET 3185

A Study on the Asset Management Measures for Dam Reservoir
Group in the Same River Basin

i EY -/ i

Makoto KURAHASHI" and Tetsuya SUMI
(1) BRA SRR AT BT 52 T
(1) CTI Engineering Co., Ltd.

Synopsis

In Japan it has been difficult to construct new dams because of environmental and
financial restrictions. So it is important to maintain existing dams suitably. Especially
reservoir sedimentation is one of the most important problems for securing long term
functions of dams. It is, therefore, necessary to plan and carry out efficient and
economically feasible asset management for existing dam reservoirs.

In this study, we studied efficient asset management measure for several dams in the
same river basin. We analyzed the several risks regarding flood control and water
utilization based on sedimentation progress, and proposed how to prioritize several dams
for sediment management. As the result, we showed the advantage of asset management
measure to deal with dams in a group.
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Table 1
Facility

Life span and management of each dam facility

Features in asset management

Machine |It can maintain a function by

equipment |updating every several decades.

_|Life of the reservoir is considered to
Reservoir i i
be storage loss by sedimentation.

It has semi permanent life by
Dam body

carrying out repair continuously.
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Fig. 1 Image of asset management under a severe budget

condition
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| Selection of subject of investigation

<L

Analysis of sedimentation progress of dams
in the same river basin

< -

| Risk specification an analysis |
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Risk evaluation
(determination of the priority)

<L

Establishment of basic policy for asset
management

Fig. 2 procedure of this study
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Table 2 Specification of dams in the Oyodo River

Dam Honjyo | Ayakita | Iwase | Ayakita | Urita
River Honjyo | Ayakita | Iwase | Ayakita | Urita
Administrator Miyazaki Prefecture
Type G A G G G
Function FP_ | FP FP_| FNPW | FN
Construction year 1958 1960 1967 2000 1998
Height m | 64 | 753 | 555 | 646 | 42
Crest length m | 1942 | 1903 | 155 | 216 | 160.4
[Volume x10°m’| 142 | 754 98 | 211.8 | 1002
CatchmentArea km® | 87 | 1483 | 354 | 1315 | 44
Total storage __ x10°m’| 38,000 | 21,300 | 57.000 | 19.270 | 720
if)ff:g“eve x10°m’| 33,900 | 18,800 | 41,000 | 14,270 | 620
Storage for = 10%| 14,500 | 7,900 | 35,000 | 11,000 | 540
Storage for 10| 19.400 | 10900 | 6,000 | 3270 | 80
IDead storage x10°m’| 2,800 700 9,000 0 0
Storage fOr 1 0%m?| 1300 | 1.800 | 7.000 | 5.000 | 100

% G:Gravity A : Arch
¢ F : Flood control P : Power generation
W : Water supply N : Unspecified

Tashirobae Dam

Oyodo River
Hyuga-nada Sea

Fig. 3 Layout of dams in the Oyodo River
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Table 3 Storage loss of dams as of 2015
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Ayaminami Dam| 5.4%| 2.6%| 0.0%]| 5.9%]90.3%| 28.6%

Ayakita Dam | 18.9%| 9.9%| 0.0%| 17.8% [120.2% | 86.5%

Iwase Dam | 15.5%| 2.0%| 0.5%/| 11.0%[114.2% | 49.9%

Urita Dam 5.9%| 3.1%| 1.0%| 17.3%| 23.8%] 23.8%
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Fig. 4 Sedimentation progress of dams in Oyodo River

Tashirobae Dam | 11.2%| 6.9%| 3.6%| 17.9%| 23.4%| 23.4%
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Table 4 Life span of each capacity
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@
=
(%) (mm) |(years) |(years) |(years)

Ayaminami 385

Dam 3.0 2.2 | 437 934 76| 550

Ayakita 73.3 4.1

Dam 77 0.4 2.4 | 144 | 2,243 44 1,207,

Iwase 192.9 2.8

Dase | gie | Srs |23 (61| sso 91 152

Urita

D 2.5 2.5 2.9 | 164 271 30 57,
am

Tashirobae| 1435 | 2.9 |24 147 | 119 27 45
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Table 5 Damage caused by sedimentation progress and

index of the damage scale

Dt eaue by Index of damage
sedimentation progress
o scale
Division Damage
Loss of discharge for|Discharge for
maintenance maintenance (m?3/s)
Risk about Loss of water suppl Amount of water
water PPl supply (m3/day)
utilization Maximum output of
Loss of power 1
eneration annual power
g generation (MWh)
Economic loss by Flood area(ha)
. flood damage
Risk about
Flood damage by .
flood control | . . |Land use in upper
rise of back water in
stream
upper stream
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Fig. 5 Storage loss of the effective capacity and water

utilization of power station
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Table 6 Weighting values of risk
[Severity]

Risks related to water utilization

Power Generation Water Supply

Index : Loss of annual power . .
4points (Tashirobae dam)

generation Gi ints based . ¢
Over 40,000Mwh : Spoints (Give points based on impac
. on the economy)
30,000~40,000Mwh : 4points

20,000~30,000Mwh : 3points Discage for maintanance
10,000~20,000Mwh : 2points | 1point
Under 10,000Mwh : 1point | (Urita dam/Tashirobae dam)

Risks related to flood protection

Flood damage by rise of back
water in the upper stream

Flood damage in the
down stream

Index : Flood area

Over 2000ha 5p0%nts Give points if there is land
1500~2000ha : 4points . .

. use in the area influenced by
1000~1500ha : 3points .

rise of back water

500~1000ha : 2points
Under 500ha : 1point
[Probability]

Risks related to water utilization :
Till storage loss reaches 30% water utilization capacity

Risks related to flood protection :
Till storage loss reaches 20% flood control capacity

Under 50 years : Spoints 150—200 years : 2points
50—100 years : 4points Over 200years  : 1point
100—150 years  : 3points
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[Risks about flood protection]

Table 7 Result of risk analysis

Judgement Index Ayaminami Iwase Urita Tashirobae/Ayakita
Possibility The number of years till year 273 183 276 61
=speed of storage loss [function decline Point 1 2 4 4
Flood area ha 1,563 1,548 137 2,163

(Down stream) Point 3 3 1 5

Damage scale Land use of area — Yes Yes No No
influenced by back-water | Point 1 1 0 0

Total points 4 4 1 5

»¢From the view point of flood protection, Ayakita and Tashirobae should be regarded as one facility because these dams are in alignment.
[Risks about water utilization]

Judgement Index Ayaminami Ayakita Iwase Urita Tashirobae
Possibility The number of years till year 198 39 104 35 29
=speed of storage loss [function decline Point 2 5 3 5 5
Quality of annual power Mwh 45,772 41,983 22,870 - 17,512
|generation Point 5 5 3 0 2
. m /day - - - - 6,000
Damage scale Quality of water supply Point 0 0 0 0 4
Discharge for maintenance s /s . - . 0.1 2.6
1senarg ' Point 0 0 0 1 1
Total points 5 5 3 1 7

Table 8 Result of risk evaluation
[Risks about water utilization]

Event probability (Sedimentation progress)
Critical 7 Tashirobae
o 6
5 5 Ayaminami Ayakita
)
% 14
é 3 Iwase
® 12
Minor 1 Urita
5

1 2 3 4
Low < Hight

[Risks about flood control]

Critical Event probability (Sedimentation progress)
5 Tashirobae
g +Ayakita
5 4 |Ayaminami] Iwase
S |3
8 |2
@ .
Minor 1 Urita
1 2 3 4 5
Low < Hight
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