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Features of Wonogiri Multipurpose Dam

= Dam Type : Rockfill
= Dam Height : 40m

m Crest Length : 830 m

m Catchment Area : 1.350 km?
m Reservoir Area : 90 km?

m Gross Storage Capacity : 735 juta m?

m Effective Storage Capacity : 615 juta m?

m Agriculture land with steep slope, high potential erosion

m Erosion caused by bad cultivation
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Workshop IV, Surakarta, January 18, 2007
Master Plan on Sustainable Management of Wonogiri Reservoir

Feature of Wonogiri Multipurpose Dam

= Based on Master Plan Bengawan Solo River
Basin by OTCA (JICA), 1974

m Construction complete in 1982 funding by
OECEF (JBIC)

m As a multipurpose dam
m Flood Control (4 000m? — 400 m?)
m Irrigation 23.200 Ha ( 30.000 Ha ) .
= Hydro Power Installed Capacity 12.4 MW 3
= Tourism

m Fishery

Condition of Multipurpose Wonogiri Dam
Catchment Area

Total Area : 1.350 km?

Keduwang River :
426 km? (32%)
Tirtomoyo River :
206 km? (15%)
Bengawan Solo
River: 200 km? (15%)

Agricultural 80 %
Forest 13%

m Surface Erosion
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Sources of Erosion

= Surface Erosio

Traces of dredging /

construction

Multipurpose Wonogiri Dam(Dried session)
Dredging in November 2003.

Dam Sedimentation i - . . X .
Sediment Material in front of intake 3 m Waterflow with sediment from Keduwang River in

is silty cla .
v oy wet session (brown color)

m (Urgent Dredging for Sedimentation) by JICA Grant Master Plan Scheme

Project in 2001-2004
m The Study on Urgent Countermeasures for

sedimentation in the Wonogiri multipurpose dam o Fropod
. . Probl 4]
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Inflow of Sediment into Reservoir
(Normal HW.1. 136.0 m)

Current
Lssues
of
Wonogiri Reservoir
Sedimentation

Inflow of Sediment into Reservoir )
(LW.L. 127.0 m) Reservoir Loss of Capacity
WONOGIRI DAM

Crest of Dam . ) -
EL. 142.0 m From 1980 1o 2005

Design Flood W.L. 138.3 m w 1% Loss

Normal HW.L. 136.0 m

Irrigation & Hydropower,

440 MCM
13% Loss

Sediment Storagng,O,MCM

The Reservoir Capacity is Dectreasing Now.

Keduang River Stmplified Lifetime Projection

2004 Time (Calendar Year)
1980 1990 20001 2010 2020 2030 2040 2050 2060 2070 2080

[; Intake

Wonogiri
Dam

Ratio of Capacity (%)

Wonogiri will lose Half of Capacity

3D View of Sedimentation in Keduang
i B below N.W.L 136.0 m by year 2056.
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Reservoir Sedimentation in the Future

And then,
if you do not start

any action from now,

The reservoir

will not be functioned

125 years later...

Other Land Use
M Good bench terrace in Upland Field
M Medium bench terrace

Fair to bad bench terrace
[ Traditional bench terrace

| Ridge terrace

B Composite of ridge terrace
I No treatment of soil conservation

4
E A
o4 [Tg4
4 /KEDUAN’G

$

Map Scale
1:225000

Kilometers
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What Kind of Sediment Material Deposited ¢

Solo River

Sediment Materials are Composed
Mainly of Silt and Clay.

Map Scale
12 260,000

€3 Sub Watershed Boundary
Soil Loss Rate (ton/halyear)
- <20

20 - 50

1 50 - 250

= 250 - 500

= above 500

e
flomoyo
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Sadiment Inflows Every Year

38,000 trucks

T T8 % o

- 122,000
D?l:ﬁl‘m Kedusng trucks

Wuryantro &
Ngunggah

v o i8I
l"ﬁﬂil ‘ Tirtomoyo 50,000 trucks
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Ul 7,000 trucks
; Temon
iy iy
Alang E?E@ “FSE‘;'Q vl ol ol
40,000 trucks I8 olo 61,000 trucks
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Master Plan on Sustainable Management of Wonogiri Reservoir

il Erosion and flowing into Reservoir

Annual Sediment Yields by Source

Sediment Source Vol.
Total: 3,181 1000y

=Soil Erosion

Surface Soil Erosion

uOther Sources
- Gully
- Landslide

- River Bank

- Roadside Slope

=

Summary of Sedimentation Issues of
Wonogiri Reservoir

m High Sediment Production in the
Wonogiri Watershed and
Sediment Inflow into Reservoir

m Sediment Deposits and
Garbage at Intake

m Decrease of Effective Storage
Capacity

Japan International Cooperation Agency - JICA
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Annual Sediment Inflow: 3:2
(1993-2004) ¢

Sediment Deposition‘:‘_‘
| i

2.7 million m3/year

Annual Sedimen_t Balance
in Wonogiri Reservoir -

How to Manage Sedimentation Problem?

Thank you

Serious Sedimentation Problem
*Sedimentation & Garbage at Intake
A :Decrease of Effective Storage

*High Sediment Production from Watershed

Countermeasures by
1) Sediment Management oniy-
2) Watershed Management eaiy-
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Master Plan on Sustainable Management of Wonogiri Reservoir

(\b)

Urgent Measures Sadimsent Siorags Rasar/olr

m Target: Sediment and Garbage Inflows from
Keduang River

m Purpose: Reduce, Remove and Release
Sediment and Garbage Inflows

8

Structural Measure: Sediment Storage
Reservoir to Keep Proper Function of
Intake

Non-structural Measure: Watershed
Management in Keduang Catchment to
Reduce Sediment Production and Inflow

ST TS forage Reservoir
End of Wet Season
(in April)

3. Overflow weir
To supply and divert
excess water between two
reservoirs.

(&d:ang River

Layout of Structures

Sediment
Storage:
Reservoir

Main Reservoir

Intake

O _ Wonogiri
Dam

New Spillway

Closure Dike

1.Sediment Storage
Reservoir
To separate the reservoir into
two portions. To protect the
intake from sediment and

2. New Spillway with
Gate
To effectively release the
sediments from Keduang
River, without lowering

garbage flow from Keduang

End of Dry Season g = River.
(in November) %

the main reservoir WL.

Sediment Release of Sediment Storage
Reservoir

m Almost all of the sediment inflow from Keduang
River will be completely retained in the Sediment
Storage Reservoir.

Sediment flushing and sluicing will be made
without releasing water stored in the main

Wonogiri reservoir

Sluicing (sediment routing) will minimize
sediment deposition in the Reservoir during
floods.

Flushing will release sediments that have already
deposited in the Reservoir by use of natural river
power inside the Reservoir.

¥ Sediment flushing and sluicing
operation shall be made “when some
excess water is available”.

Spillout on January, 2006, (Q=150m3/s)
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Various Terraces in Wonogiri Watershed

=

No Terrace it Ridge Terrace

Benc;h Zl'errape‘fr 4Class:

5 T
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Results of Plot Soil Erosion Tests

Soil Loss Reduction by Terrace Improvement

., u Terrace Improvement
is around 70% !!

n Agro-forestry Promotion

s Community Based Farmer’s ' Participation into
All'Process from Planning to Monitoring

s Soil Management for Next Generation
n Effective Use of NGOs

20 ton/ha/month 4
m Proper Incentive to Farmers

\
\

2D Reservoir Sedimentation
Analysis Model

» Curvilinear Model
* Total Grids : 3,700
* Grid Size : 3 m ~330'm

A

7 WO

Intake: heavy
Almost uniform sedimentation
sedimentation due to locally:
countermeasuse

New
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Result of Analysis:
*Average of annual sediment releasing
is 0.8 million m3/year.

In Dry years, no water shall be
released because of no excess water.
Million m?
DRY NORMAL WET
In 2005 In 1996 In 1999
Mean A /
eanAnnual | 860 | 1,350 | 1,560 | 1,260

Inflow

Ave.

Spillout 20 495 674 396
Sediment 0.0 1 1

easing

Longitudinal Section of Solo River d/s
of the Dam

Elevation (m)

AL

m rempant watershed
198kin2) and the worogirl Dam

Characteristics of released sediment
from the Dam

ubldity sh load will NOT deposited in
the COLO intake weir and
irrigation canal and directly flow
into the Estuary.
.y /

Flushing

Present \ _
“Wash load”

Main material to be
released from
Wonogiri Dam

Wash load
(main material to be
released from
Wonogiri Dam)

SCALE

S U o 15 30 45 60 75 90km
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