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VI Flood Control Plan |
CHAPTER 1 PRESENT RIVER CONDITION

1,1 Whole Basin

The Kampar and Indragiri river basins lie in (°40N to 1°05S latitude and 100°10E to |
103°30E longitude. The river length and catchment area of the Kampar and Indragiri
rivers and the deltalc area near the sea in- between the two rivers are glven as follows:

Particulars . Kampar Delta Indragiri “Total

_ River In-between River
River Length (km) . 580 193* 706 -
Catchment Area (km’). R . )
Riau Provinee : 21,086 10,580 8,809 40,475
West Sumatra Province . | 3,462 : 0 - 7,459 10,921
- Total o - 24548 ~ 10,580 16,268 51,396

* River length of the Gaung Rlver

Both Ka_mpar and Indragiri rivers administratively belong to West Sumatra Province
in the upper and middle reaches and to Riau Province in the lower reaches.
- Pekanbaru, the capital of Rxau Provmce, is out31de the nver basin on thc north of the
' Kampa: river basin.

The mountams in the upper and mlddle reaches belong to the Bansan Mountcuns '
(Pegunungan Barisan), the mountain ranges that form the backbone of Sumatra
_ Island, In the west part of the mountain ranges there is a narrow, flat land between
the mountain ranges. and the Indian Ocean where Padang City is located. The cast
part of the mountain ranges is a vast hilly to flat lands of more than 250 km wide to
the Strait of Malacca.

‘Fig. VL.1. 1 1llustrates the tiver system and Fig. VI 1.2 shows the 1ong1tud1nal profﬂes
of the Kampar and Indragm rivers, respectively.  Flow capacity of the prescnt river
channels are presented -in Fig. VL1.3. Present conditions of the rivers in the
Kampar-lndragm river basin are descrlbed below. -

' 1._2. Kampar Rlver System
| The Kampar Rlver System 1s composed of rwers as descnbed below
- (1) Karnpar Kdnan Kampar Rlvers

o ’I‘he Kampar Kanan Rlver (a left bank tnbutdry) d.I']d the Kampar Kiri River (a

~ right bank. tributary) join at’ Langgam ‘approximately 40km southeast of
~ Pekanbaru, The name of the river in the downstream part from thls point is
- the: Kampar Rlver _ : - -
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The Kampar Ka_nan. River originates at Mt. Gadang (EL. 2,060.3 m) at

0°10’N0rth latitude and 100°19’East longitude. It has a catchment area of -

5,231 km”. The river flows north in the steep mountains, then gradually turns

'to the east. After joining the Kapurnangadang River, a right bank tributary, at

the 480 km point from the mouth, the river flows in a gently inclined valley

around Batubersurat until it joins the Mahat River, a right bank tributary at the -

436 km point. The river then flows east in mountains for 15 km to the flood
plain. - Kotapanjang Dam is under construction for hydropower development
by PLN at the 426 km point : ,

After flowi ing out to the floodplam the Kampar Kanan River ﬂows generally
to the east in a heavily meandered channel passing Bangkinang, the capital of
‘Kab. Kdmpar and Airtiris, the capital of Kec. Kampar. - The width of the
meandering in this stretch is approximately 2km. The river then flows
generally to the east south of Pekanbaru- and to the southeast to join the
Kampar Kiri River at Langgam. In upper reaches near Bangkinang the width
of the river channcl is approximately 100 to 150 m, and the flow capacity is
about 1,000 m’/s (refer to Fig. VI.1.3) with gradients of about 1/1,200. In the
lower reaches between Danaubmgkuang and Teratakbuluh, flow capacity is

much smaller at about 700 m */s with the width of 100- 150 m and gradlcnt of

about 1/4,900.

The Kampar River, after the confluence with the Kampar Kiri River, generally
- flows east in a heavily and gently meandered channel with a meandering
- width of more than 4.0 km. The Nilo River, a right bank tributary, joins at
- Kerinci, The highway that connects Pekanbaru with Airmolek crosses by a
bndge at Just the downstream pan of the Nilo River conﬂucncc After this
point, the river penetrates swamp forests to the east with a gcntly curved

channel of less meandering. ‘The width of the river cxcccds 1.0km from .

around the 100 km point and it is 7.0 km at the mouth.
2y Slbayang Kampar Km Rivers

The Kampar Kln River, the largest nght bank tnbutary of the Kampar River,
originates in 1,000 to' 1,300 m- high mountains” (Mt Ngalautinggi -
Mt. Solokjanjaang-Mt. Paninjauannanelok) of the Barisan Mountains  at

latitudes near 0°107 in the border of the Riau and West Sumatra provinces. It
‘has ‘a catchment area of 7,053 km>. The upper reaches consxst of two

tributaries, namely, the Sibayang and Slngmgl rlvcrs

The Sibayang River Wthh has a. catchment area. of 1, 606km flows

southeastward in the upper reaches then turns to the north to join the Biobio
River at the 442 km point. The Biobio River originates in the same mountains
and flows generally to the east in the north of the Sibayang river catchmcnt
The Sibayang River, after joining the Biobio River, flows gencrally to the

northeast with a slope of 1/1,000 and gcntler and joins the Smgmgx River, a L

right bank tributary. The river then flows in the floodplain ‘in- a’ beavily

meandering channel like the Karnpar Kanan River at Bangkinang, and -

generally flows to the northeast joining many tnbutancs e. 8 thc Tcso chr
to Langgam to _]01n the Kampar Kanan River. .

Vi-2
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The Singingi River has a catchment area of 1,678 km? It is a right bank
tributary of the Kampar Kiri River and called the Sukojano River in the upper
reaches. The Sukojano River flows southeasterly in the mountains of Riau
“and West Sumatra bordering in latifudes of about 0°25S-almost parallel to the
- Lisun River, a tributary of the Kuantan-Indragiri River, with a distance of
approximately 6.0 km. The Singingi River, after approaching a short distance
of about 4.0 km to the Sukojano River, flows east and north, and then north to
northwest from Muaralembu with a gradlcnt of 1/2,000 and gentler in hilly to
flat land to join the Sibayang River. -

Flow capacxty of the Kampar Kiri River is especially smail at about

" 200-400 m’/s in the downstream stretch from the junction with the Teso River
(refer to Fig. V1.1.3). The river upstream from this point and thc Sibayang
River has a capacity of about 1,000 m /s

(3) Othcr Trlbutancs of Kampar Kiri and Kampar Rivers -

Right bank tributaries of the Kampar Kiri and Kampar rivers, namely, the
Teso River, the Nilo River, etc., originate in hilly areas with the elevation of
less than 100 m. The hilly areas are located approximately 5 to 10 km north
of the Kuantan River for the stretch from Telukkuantan down to Airmolek.

Accordingly, these nght bank tributaries have no high mountains in the
catchments. - They flow in hilly to flat land. In the case of the Nilo River,

about 2/3 of the whole stretch is in the lowlands. o '

13 Indraglrl River System :
_ The Indragn'l River Systcm is composed of rivers as déscribed below '
ey Lcmbang Ombilin River CUppcr Reaches of Kuantan -Indragiri chr)

The Lembang and Ombilin rivers are considered as-the main stream in"the
_upper reaches of the Kuantan-Indragiri River, although the total river stretch is
* shorter than the Sinamar River, a left bank tributary of the Ombilin River.
The Lembang River originates from the Dibaruh Lake (Lake Water Level of
approx1mately EL 1,450 m) which is located’ approx1matcly 40 km east of
‘Padang. The river generally flows NNW, joining the Sumani River, a._left
bank tnbutary From this point, the river heavily meanders. After passing

Solok City at the downstream part of the confluence with the Sumani River,

the river ﬂows 12 km to Singkarak Lake, Singkarak Lake has a water area of -
about 130 km and an aVcrage water level of. approxunatcly EL360 m,

The Lcmbang Rlvcr frequently causes ﬂoods at Solok Clty The cause of the
flood is insufficient channel capacxty of about 400 m’/s (rcfcr to Fig. VL.1.3)
- near Solok City where the Tiver heavily mcandcrs There is a longitudinal |
" bottleneck at about the 11 km point from Singkarak Lake and this seems to be
- causing a rise in nvcrbcds rcsuitmg in small ﬂow capacxty in thc upstrcam
- -reaches from thlS pomt o : :
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Water of Singkarak Lake flows out to the Ombilin River at a distance of
640 km from the mouth. The Ombilin River flows generally to the east in the
mountainous to hilly areas with a longitudinal gradient of 17300 to 1/780. It

. sharply changes its direction at two points, joins the left bank tributary, the
Sinamar River, at the 571 km point, and reaches Muara Town, From this
point (550 km point), the river changes its name to the Kuantan River. No
flood has been reported along the Ombilin River. :

(2} Smamar - Lampasi - Agam River

The Sinamar River is a left bank tributary of the Ombilin River and originates
at Mt. Putus (EL. 1,930 m) at about the 717 km point from the mouth. The
northem slope of this mountain drains water to the Kampar Kanan River. The
gradient of the river becomes gentler at near Suliki Town and both banks are
flood-prone areas from this place. The river gradient at Suliki Town is about
1/720. Meandering also starts around this point. :

The river joins the Lampam River, a nght bank tributary, and after ﬂowmg

2.3km from this point; it joins the- Agam River at an elevation of about

EL. 480 m. Around this pomt the gradient is about 1/1,200 and the river
~ flowsina flat vallcy : :

Flow capacxty of the Smamar River is small at about 200 m/s in the upstream
reaches from the confluence of the Agam River and about 400111 /s in the -
lower reaches from this pomt (refer to F1g VL1.3).

River floods occur frequently in thlS area. The trunk road connectmg
Padang’Buklttmggl-Pckanbaru crosses the river at this area. After passing this.
area, the river enters mountainous to hilly areas of the foot of Mt. Malitang
and flows generally southeastward.  The gradient becomes steeper at about
- 1/100 in average for the stretch of 23km from EL. 425 to200m. - The
Sinamar River finally pours into the Ombilin River at the 571 km point.

" The Lampasi Rlvcr a right bank tnbutary of the Sinamar Rlver, originates in

© 1,500 m class mountains, Steeper southern slopes of the mountains belong to
the Agam river basin, but the Lampasi River catchment consists of gentlcr'

~ slopes. In the stretchcs from EL. 525 m, paddy fields cxtend on both banks.

One of the major probicms of the Lampam River is the productlon of. sediment
in the upper reaches. In the middie and lower reaches, sediment is deposited’
in the river channel and reduces the flow capacity.  Flow capacity is. extremely.
small at about 100 m*/s or less in '5-14’km stretches from the confluence with
the Sinamar River, DPU had constructed a check dam on the river at about
the 662 km point. The area near Kotobaru' Town and thc ‘area_near thc
conﬂuencc with the Smamar Rlvcr are ﬂood pronc areas,

The Agam ancr a nght bdl’lk tnbutary of the. Smamar R:ver ongmates inthe
Bukittinggi City area.  The river then flows in'the foot of Mt, Marapi w1th a
gentle slope collecting water of the north to northeast stope of the mountain;
The river then collects water from the northwest slope of Mt, Malmtang
From the e!evatlon of about EL 500 m 1ocatcd on both banks of thc river 1s
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‘Payakumbuh Town. The town itself is in a relatively higher place; it has
never been inundated. A fixed concrete weir was constructed on the river at
Payakumbuh City in the 1930s. Flow capacity is about 400 m®/s for about
- 13 km stretches from the confluence with the Sinamar River.

- Three and two intake weirs for irrigation exist on the Lampasi and the Agam
rivers, respectively. There is no intake weir on the Sinamar River,

(3). Palangki and Sukam River

The Palangki and Sukam rivers are right bank tributaries of the Ombilin
River. They flow to the Ombilin River near Muara Town. At this point, the
- Ombilin River changes its name to the Kuantan River. The Palangki River
originates in 1,800 m class mountains of the Barisan Mountains and generally
flows north in mountainous areas until it reaches a flat valley near
Padangsibusuk Tengah. The river then passes south of Muara Town in a
heavily meandered channel. - The area in the south of Muara Town is
frequently flooded due to backwater by a bottleneck in the Kuantan River.

The Sukam river basin lies in the east side of the Palangki river basin. The
river rises at relatively lower mountains of 1,000 m class. ‘After flowing in
mountainous to hilly terrain, the river flows northwest along the provincial
road from the 673 km point and finally joins to the Ombilin River at the
554 km point. Near Sijunjung Town, the river heavily meanders in a flat area .
causmg mund_ation on both banks. Flow capacity in this area is about
200 m’/ 3 -

(4) = Kuantan River (Mﬁara-Lubukkambacang)

From Muara until around Airmolek, the river is called the Kuantan River.
The Kuantan River from Muara to Lubukkambdccmg flows generally east in
mountamous arcas. Acccss to the river in this stretch is very d1ff1cukt

In accordance with the 1/50,000 maps, the river profile in thc upper part of

this stretch is almost flat, although the field investigation gives a different -
" impression. The resultof river survey for the Sukam River and the aerial

photographing maps developed for the reservoir area of the Kuantan Dam

revealed, however, that the 1/50,000 map is not correct. In accordance with -
these materials, the gradient of the Kuantan River for about 14km in the

downstream strctch from Muara Town to is about 1/630.

5) Kuantan Rwer (Lubukkambacang Japura)

The Kuantan River ﬂows out from mountainous areas at Lubukkambacang
(441 km point) with an elevation of about EL 50 m. In this stretch of about
220 km from Lubukkambacang to Japura, the river flows in hilly areas of
altitude less than 100 m fonmng a floodplain of 2 to 3 km wide in the upper
reaches and:7 to 8 km wide in the lower reaches. The river channel in this
- stretch hcavﬂy meanders with mcandermg widths of 2 to 3km and in some
_locatlons, S km : *
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In the meandered chanmel, the river flows generally to the east with the
- gradient of 1/3,500 to 1/6 000. Flow capacity of the river in this stretch is

about 1,200 to 1,500 m?/s. Bank erosions due to the progress of meandering

occur at many locations. The crosion gives serious damage to houses because
' towns exist along thc river.

_ (6) Indragiri Rlvcr (Japura - River Mouth)

After passing Japura, the river flows in a vast lowland. The left bank
‘generally consists of wetlands (rawa in Indonesian term) and the right bank
gencrally consists of forests. Rengat Town is located on the right bank of the
river at around the 174 km pomt Tidal influence exist up to about the 100 km
- point. The mouth of the river is a river mouth delta formation. Tembilahan
Town is on the left bank of the river at about the 57 km point.

1.4 Other Rivers in between Kampar and Iﬁdragiri Rivers .

There are rivers in- -between the Kampar and Indragiri river basms that pour directly
into the Strait of Malacca. The major ones are, from the north, the Guntung, the
~ Kateman, the Gaung, the Simpang and the Anakserku. The basins of these rivers
consist of a vast wetland forest. A forest reserve is located in the wcstcrnmost part of
this area. In the eastern part, there is a large transmigration area.

V=6
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CHAPTER 2 FLOOD DAMAGE CONDITION

Flood-prone areas in the basins mainly exist dlong the rivers as shown in Fig. VI.2.1.
As shown in the illustration, ﬂoodlng problems in the basins can be divided broadly
into two, namely, local problems in the upper reaches and general problems in the
middle and lower reaches.

_ The local problems in the upper reaches are in West.Sumaﬁa Province. These are in
_ Solok, Payakumbuh and Sl]unjung/Muara areas. The maximum arcas of mundat:on '
are approx:matcly S, 10 and 25 km , Tespectively. :

The inundation areas in the middle and lower reaches are along the rivers of Kampar
Kanan, Sibayang, Singingi, Kampar Kiri and Kampar rivers in the Kampar river
basin, and along the Kuantan-Indragiri River and the Cenako River in the Indragiri

- river basin, The inundation areas of the Kampar and Indragiri rivers are about 1,800
and 900 km?, respectively. These are all storage type inundation.

2.1  Middle and Lower Reach_es'
(1) Flow Capacity of Prcsent River Channel

The prcsent flow capamty in th1s strctch is estimated as follows (refer to

Fig. VL1. 3)
River : n Flow Capacity (m3fs) :

Kampar Kanan River - ' '

Bangkinang Area - - i - 750 -1,000

Lower Reaches : : - 700 800
Kampar Kiri River ' _ g

Sibayang o - 500

Upper Reaches of Kampar Kiri River - C. 600

Lower Reaches of Kampar Kiri River 200 -
-Kampar River. - ‘ - around 1,200 -

Indragiri River = o . around 1,200

‘As the flood-prone area map shows (refer to Fig. VI.2.1), areas along the
rivers are flood plain and ecasily inundated by normal floods. Floods occur
almost every year and once these occur, inundation continues for 7 to 10 days
in thc Iowcr areas. :

2) Hlstoncai Ma]or Floods L

. Flcld 1nterv1f:w c;ur'x.roy revcalcd the followxng notdble ﬂoods in recent years:

S January 1995 -
T :-'. Novcmbcr 1993 (Uppcr rcdchcs of thc Indragm Rlver)

VLT
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December 1991 to January 1992
January 1991
. January 1989
February 1988
“January 1986
1978 _
* 1964 (the historical largest flood)

Inundation is most serious in residential areas, namely, Bangkinang and

Airtiris along the Kampar Kanan River, and the towns between Telukkuantan
to Airmolek and Rengat along the Kuantan-Indragm River. Agricultural
lands also suffer from flooding: o

(3). Outline of January 1995 Flooding in Kampar River Basih

The condition of the ﬂoodmg in January, 1995 1n the Kampar nvcr basm isas

follows
(a) Dateof Flopding
. 'January' 6-8, 1995 |
(b) Rainfall, Rlver Dlschargc and Water chel

. Ramfall . Approx 140 mm/day

e River Discharge:  Approx. 1,900 m%s at Kotapan]ang Dam
. ~+(less than 2-year return period)

o Water Level: . The highest water level at Kotdpanjang Dam
‘ -Site is approx. EL 52.0 m

(c) Affected. _
e Inundation Arca: ~ 897.5 ha in Kab. Kampar ‘Riau
. Villages: C Inundatlon of 59 v1llagcs in'9 chamatans

- Imigation Facilities: Inundanon of 11 1mgat10n areas

e Roads: -Inundatlon for 8.8km of Pekanbaru-West

Sumatra- National Road and interception of
transportation - between Rlau and West
Sumatra for 17 hours '

.+ Total Dafnagé’ ot yet summarlzed
4) Outline of Jdnuary 1995 Floodmg in Indragm Rlvcr Basm .

The condition of the ﬂoodmg in January, 1995 in the Indragm rlvcr basm is as
follows: :

- i,
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Date of Flooding -
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starting in January 7, 1995 and last for two weeks

Rainfall, River Discharge and Water Level

Rainfall:

River Discharge:
Water Level:

Affected .

'Death: :

Inundation Area:

Villages:

“Houses:

Irrigation facilities:

. Roads:

~ Total Damage:

22 Upper Reaches‘

Approx. 156 mm/day

Approx. 2,500 m3_/s at Japura, Indragiri
River (approximately 10-year return period)

The highest water level at the Pier of Rengat
City is EL 6.744 m in January 14-15,1995

3 persons
45,000 _ha in Kab, Indragiri Hulu, Riau
Inundation of 164 villages in 8 Kecamatans

Heavy damage: 2,045 houses (as of Jan. 17)
Light damage: 15,223 houses (as of Jan, 17)

Inundation of 31 irrigation areas

A total of 157.4 km scgrnent of roads is

_ affcctcd

'Rp.11.55 billion (as of Jan. 17, estimated by

Kab. Indragm Hulu)

Floodlng condltmns in the upper reachcs :namely, Solok Payakumbuh and -

) Payakumbuh Area

Sl_lunJung/Muara arcas are as described below.

._'Northcast of Payakumbuh Clty, the Lampasx and Agam rivers join the
Sinamar River in a relatively flat tertain. Areas near the ]unctlons and along
these rivers are ﬂood-prone The most serious ﬂoodmg area is located around
the Lampas: River junction. This ﬂood-prone area is approximately 4.0 km?, _

- The road connecting Padang and. Pekanbaru via Buklttmggl pasqes thls area

. and suffers from frequent inundation. ‘ S

A dctallcd dc31gn for the. lmprovcment of the Smdrnar-Lampam River has
- been completed by DPU and the nnplementatlon ns schcdulcd tn be
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undertaken from 1994/95 onward. A more detailed information is given in
CHAPTER 3.

One of the causes of flooding in this area is the much sediment production in
the upper reaches of the Lampasi river basin. The flow capacity of the
channel of the Lampasi River in the flat land to the northwest and north of

Payakumbubh is rather small due to sediment deposition in the riverbed. DPU -

constructed a check dam on the Lampasi River as one of countermeasures to
solve this problem. A more detailed information is given in CHAPTER 4. .

(2). Solok Area

© Solok Town is situated approximétcly ISkm to the southeast from the

southern tip of Singkarak Lake. The ﬂood-prone area is a stretch of 4.0km in
direct distance with an area of about 5.0 km” in the downstream part of the
confluence of the Lembang and the Sumani rivers. Floods occur more than
once a year with the maximum water depth of 1.5m.

The Lcmbang River in thls stretch heav:ly meanders and the flow capacity of

the channel is very small. In addition, there is an approximately 3.0 km long
bottleneck with channel width of 10 to 20m in between Solok City and

‘Singkarak Lake.

. DPUis prcséntly implementing an improvement project of the Lembang River

that includes cnlargemcnt of the bottieneck channel, embankment and
channelization of the river, etc. Dcta:ls are presented in CHAPTER 3,

G3) Suunjung/Mudra Area

Northcast of Muara Town, two right bank tnbutar:es, namely the Palangk: and
Sukam rivers join to the Ombilin River. From this point down, the river is

calied the Kuantan River. Flow capacity of the Kuantan Rlvcr_ is relatively -

small in this stretch. During floods, backwaters extend to the upper reaches
and inundation occurs in the area along the Palangki and Sukam rivers, It is

said that landslides occurred in the banks of the Kuantan River at just the -
- downstream point of Muara Town and caused clogging of the flow. DPU

removed debris in this area to smoothcn the flow, but 1t was not a pcrmancnt
solutlon

S]Junjung Town and the arca along thc Sukam River are ﬁcqucntly inundated

due to the small flow capacity of the channel. The ﬂood—pronc area extends in
a 9.0 km stretch with an avcrage w1dth of 1.0 km. Thc area is mundatcd ‘more

than once a year.

- Area between Kampar and iﬁdragiri Rivers .-

Areas near the river mouth: delta suffer from ﬂoodlng mamly of tldal mﬂucncc
These areas are along the Guntung, the Kateman, the Gaung. and the: Anakserku
rivers, and the upstrcam area of Tcmbllahan along the Tuaka River. ' T

VI-10-
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CHAPTER 3  RELATED PROJECTS

Existing projects related to flood control sediment control, river maintenance, etc.,
arc described below Fig. V1.3.1 shows the location of these projects. '

3.1 Completed and Ongoing Projects '

Projects already implemented and under construction in the Kampar-Indragiri river
basin are as follows:

(i

(1) Radio Commumcatlon/Wammg System (Kampar & Kuantan- Indraglrl
Rivers) :

Radio communication/waming system stations have been installed at ninc
locations, four locations along the Kampar River and five locations along the
Kuantan-Indragiri River. These stations are under the control of the River
Improvement and Flood Control Pro;ect Office of KANWIL PU Riau in
Pekanbaru :

(2) Kotapanjang Hydropower Pro;ect (Kampar Kanan River)

Kotapanjang Dam-is under construcuon by PLN on the Kampar Kanan River
. at about the 426 km point from the mouth. The dam is planned for the single
purpose of hydropower generation and does not have a flood control capacity.

_The effect of flood peak ‘cut by Kotapanjang Dam is studied in
Subsect10n521 ' S

3) h:mbang River Improvement PrOJect (Upper Indragm Rlver Basm)

The prolect is proposed for flood protectlon of Solok City. The outline of the
river improvement plan is given in Table VI 3 1. Major works include the
following: : : : :
" Normalization and embankment of the channel |
. Enlargement of a bottleneck in the downstream stretch
. Short cut of thc channel

8 The lmplementatmn of- the pI’O]CCt stcuted in 1992/93 and is scheduied to
_contmue in 1994/95 onward

(4) Sinamar-Lampasi River Improvement Project (Upper [ndrdgm Rlver
Basm) >

A The detailed demgn of thls prolect was completed in 1990/91 with the major
-features as glven in Tabie VI 3 1. : : g

The project aims to reduce ﬂoodmg in the area and also include the control of

- sediment’ discharge _11_1 the Lampasi. river b_asm In 1992/93 and 1993/94, |
. budget was allocated. for the construction of a check dam on the Balubus .

CvE-1 -
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River, a left bank tributary of the Lampasi River. A total of 250,000 m’
concrete was used for the construction of the check dam with a total
construction cost of Rp 800 million. It was completed by the end of 1993.

The improvement to be unplemented contmuously includes construction of
check dams, river bank protection, construction of dike, normalization of river
channel, construction of rubber dam for irrigation water intake, etc.

5 Muara Area River Improvement Project (Upper Indragiri River Basin)

This pIOJCCt was 1mplemented with the 1992/93 and 1993/94 budget.” No

study or detailed design for the determination of dem% ~discharge has been

conducted, and the design discharge of Q=2,200m’/s has been applied

con31der1ng the actually observed flood in December 1991 The works
include the following:

* Removal of landstide debris on the Kuantan River.
e Shortcut for the channel of the Palangkl Rlver south of Muara Town to
~ protect Muara Town. : o

6) Singkarak Hydropower Project

The project uses water and its head in Smgkarak Lake for hydropower .

generation. Water in Singkarak Lake will be diveried to the Anai River that is-
located to the west of the lake and outside the Indragiri river basin. This
prO_]cCt is being implemented by PLN. Detailed information on the project is
given in SUPPORTING REPORT IX HYDROPOWER GENERATION
PLAN and the points to be consxdered are as follows: :

e Effect of lowenng of the lake water level and resultant steepened water.
. surface gradient of the Lembang River. -
¢ - Effect of decrease in discharge of the Ombilin River; mamtenance flow
of 2 and 6 m’s, Tespectively, in normal and extremely dry period is
- proposed to be released from the Ombilin Weir.

(7) - River Works in M]ddle and Lower Reaches |

DPU has conducted riverine works in the Kuantan- Indragm River, as shown
in Fig. VL.3.1. The works have been implemented giving priority to serious
damage areas. No overall study, however, has been implemented and. the

- works are mainly of nver bank. protection f01 water colhdmg front of
meandering. :

Lovi-12 o
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‘3.2 Projects under Planning and Designing

The following projccts are under plahning and designing:
(1) Canalization for the Lower Kampar-Indragiri Delta

An impact assessment study has been conducted by DGWRD for the
canalization to improve inter-delta communication and transportation and to
contribute to the alleviation of widespread flooding especially near the town
of Rengat and local drainage constraints. The following master plan and
feasibility studies have been accordingly conducted.

- (a) Survey, Hydrological Analysis and Topographical Mapping for
General Planning of Canalization in East Coast of Sumatra

This.is a master p'lan level hydrologicéi analysis and topographical
mapping for the canalization in the east coast of Sumatra. The report
concludes as follows: ' .

The entire canal is proposcd between the Way Seputih River, Lampung
Province and the Asahan River, North Sumatra Province, The study was
conducted in the zone between Kampar River and Batang Hari River for
hydraulic and topographic aspects, and the report c0ncluded that the
project is fcas1blc :

From the asP_:ct of economic growth in the area of Kampar-Batang Hari,

the canal constitutes one of the major important investment to reduce

. ICOR (Incrcmcntal Capital Output Ratio). It means that the canal will
L rcallzc a hlgh €conomic growth with rclatavely low capltal

(b) Survey and Mappmg for Flood Control and Drainage for Gaung

: and Kateman Rivers in the Indragiri River Basin/Feasibility Study
of Canalization Dcvelopment for Waterbome Transportation,
Flood Control and Swamp Land Reclamation for Plantation in
Riau (Kampar-Indragiri Zone), March 1994, DPU

This is a feasibility study and survey for the Kampar-Indragiri Zone for
the canalization in the east coast of Sumatra, It includes studies for
. waterborne transportation, flood control and swamp land reclamation. A
' basic policy for the development is established c0n51der1ng the important
‘role of Riau Provmce as a constltucnt of SIJORI (Smgaporf:-Johor-
Rnau) R :

. Major contents of flood control and dramdgc 1mprovernent are
summanzcd below: : :

(i) Floodway and Canal

Gencral layout of the ﬂoodway and a rcldtcd canal is as qhown in
Fig. V132 -
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Floodway Location: ' from Rcdang Village on the left bank
of the Indragiri chr to the Gaung

~ River _
* Length: - Floodway: - _ 19 km
Gaung-Kateman Canal: 18 km
e . Capacity: - Floodway: 500 m’/s
. " Gaung-Kateman Canal: 300 m’/s

Gaung River: 200 m’/s
(if)  Drainage Improvement '

. Aftcr an aItematwe study, the study report concluded that. the flood
water (inland water) in the study area should be drained by two
channels; namely, the Kateman River and the Gaung River.

(2} Projects I_ncludedin REPELITA VI Riau Province

River improvement works for the Kampar and Indragm Tivers are proposcd as
shown in Fig. VL.3.1. :

(3) Pm_}ccts Included in REPELITA Vi, Wcst Sumatra Provmcc

The act1v1ty of rlvcr-rclated projects in the stage of REPELITA VI is stressed
on continuity of what have been done in the previous years. The projects
described prevmusly will be implemented accordingly. The project that is not
mcluded in thc previous description is the Agam River Improvement Pro_;cct

The Agam River, a right bank tributary of the Smamar River, functions as the
main drainage of Bukittinggi City and at the same time is used to supply water
to 13 irrigation systems with a total area of 1,250 ha. Since the intake weirs
arc not maintained well, these cause clogging of the river. The project
includes normalization of the channcl construction of dikes, improvement of
13 intake weirs, etc.

(4) Outline of chgat Arca Dctallcd City Layout Plan

‘Detailed Clty Layout Plan for Rengat has becn prepared in January 1988 by

Riau Province Stratified - Spatial Arrangcment Project (Proyek Peningkatan
Penataan Ruang Riau), KANWIL Riau, PU. The plan is developed following
the local development policy of Indragiri Hulu Regency that follows the basic
pattern of Provincial dcvelopmcnt as wcll as national dcv&lopment pohcy

In spatial policy of Riau Province, Rengat City is included into Development

Arca IV consisting of all regions of Indragiri Hulu and. Indragiri Hilir

regencics with Rengat as the center of the development. In accordance with.

‘the City layout Plan, Rengat Clty is divided into three city section areas

(BWK: Baglan Wilayah Kota) with - ma_)or functions " as follows (refer to -

Fig. VI 3. 3)

&
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Central City Area: Central busincsé district of Rengat City

Eastern Part of Rengat Cify: Settlement arcas fully oriented to the
' Central City Area »

Western Part of Rengat City: Center of government offices of Indragiri
Hulu Regency and for seftlements

LVI-1s
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CHAPTER 4 OBJECTIVE FLOOD PROTECTION AREAS

Objective flood protection areas for the present overall plan are identified as follows
(refer to Fig. VI.4.1) in due consideration of the present flood damage conditions and
related projects as discussed in the previous chapters as well as the proposed land use
plan under REPELITA VL

(1) Kampar River Basin

~o Bangkinang-Airtiris arca along the Kampar Kanan River

e Proposed agricultural lands in lower reaches of the Kampar Kanan River

¢ Areas along the Sibayang River o
e Areas along the upper reaches of the Kampar Kiri River

o Existing and proposed agricultural lands along the Kampar River
(2) Kuantan-Indragiri River Basin

e Towns and agricultural areas in the upstream reaches, namely,

Payakumbuh, Solok and Sijunjung/Muara areas =
o Towns in the lower reaches from Telukkuantan to Airmolek
* Rengat arca '

¢ Existing and proposed agricultural fands along the middle and lower
reaches of the Kuantan- Indragm River

VI-16
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CHAPTER 5  OVERALL DEVELOPMENT PLAN

5.1 _ .P_Iannihg Criteria for Overall Development Plan
5.1.1 Target Year

The target year for the flood control planning refers to the year whose conditions
F serve as the basis for determining the design scale of the Project. For this project the
target year is set at 2019.

512 Design Scale

The dc51gn scale, namcly the return period of the design mmfal! for the flood control
planning, is decided at 50-year for the final phase of the overall development plan and
5 to 10-year for the initial phase in due consideration of the fo!lowmg

(1) Flood Controt Criteria

“The fnllowmg return perlods are recommcndcd as minimum value for flood
control pro_]ccts in the "Flood Control Manual CIDA- DPU Junc 1993".

o ; , ‘ Retum Period (year)
E; Conveyance | - Pro_]ect T ype *1 -{ Initial Phase | Final Phase
System L
S Emergcncy Pro}ect *3 _ 5 . 10
o New Project *4 o 10. . 25
~River - Updating Project *5 : _
| = For Rural and/or Urban with .25 50
P<2,(100,000 *2 : -
- For Utban with R 25 100
P>2,000,000 *2 ' - '

Note: *1° Higher design flood standard’ shall be app!ied if economic analysis
* indicates that it is desuable or if flooding is a mgnnfncanl risk to human
: life. -
. *2 P: Total Urban Populatmn
*3 Emergency Project: - Emergency Pro;ects are deveioped without
T prehmmary engineering and economic feasibility studies at sites where
flooding is excessive and ﬂoodmg problems present a blgmficant risk fo
. human life,
. *4 New. Pro;ect New Pro_lects include flood control pm_]ects where no
~ previous flood control projéects. have  been developed or where
" *  -emergency projects have been developed. :
. *5 Updating Project:. ‘Updating Projects mclude rehablhtahon pro_jects and :
improvements to existing projects "Most river basin development
h prcgects are consndered as updatmg pm}ects
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(2) Design Scale in Other Projects

Protection levels in other river projects in Indonesia are referred to as shown
_in Table V1.5.1. From this table, 50-year return period for the final phase and
5 to 10-year return period for the initial phase are deemed reasonable.

(3} This Project

In due C{jnsidcra'tion of the criteria and actually applied levels in other
projects, design scales for this project have been determined-as follows:

Particulars Initial Phase Final

. {Urban/Rural) Phase

Kampar River System o
Kampar Kanan River 5/5 50
Kampar Kiri River S - © 50
Kampar River after confluence - : : 50

Indragiri River System . .- - '
Sinamar/Lampasi/Agam Rivers 10/ 10 50

" Lembang River - 10G/°10 50
Sukam/Palangki Rivers 10/ 10 - 50
Kuantan-Indragiri River - ' 10/5 50

'51.3 Standard Flood DiS_cl_'nafge _

- Standard flood discharges which correspond to the design scales as determined above:
are as follows (calculation is conductcd in SECT OR I METEOROLOGY AND
HYDROLOGY). '

A

: Initial Phase . Final Phase
~ River ' Catchment '] Return | Standard | Return | Standard
- Area . | Period Flood Period Flood
(km?) {Year) | Discharge | (Year) | Discharge
: : (m%s) o (m/s)
Kampar River System , 3 e -
Kampar River alBangkmang 3337 5 2,800 50 4,000
Sibayang River 1,187 5 1,050 50 | 1,650
Singingi River © 552 5 550 50| - 950
- Kampar Kiri River 3284 | - - S 50 3,100
Kampar River at Langeam | 12284 " - - -] 50 6,800
Indragiri River System : L ' ' . : -
Kuanian River at Lubukjambi: 7,453 5 3900 - 50 - 6,550
Kuartan River at Peranap 10,885 1 -5 4360 . 50 6,800
Kuantan River at Japura 12,320 5 1 aso0 ] 50 -~ 7,000
Sinamar River 1278 1 10 ] 1,550 50 | 2,100
Lembang River .~ .~ 0359 1100 | 500 0. 50 1,000
__Sukam River - 360 | 10 700 | 50 1,050
Kuantan River at Muara 6,169 ) 3,950 50 . .5,450

VIZ1g
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5.1.4 Design Criteria
The design criteria considered for flood control planniﬁg are as follows:

(1) River Improvement

(a) High Water Level
The design high water levels are maintained as low as possible.
(b) Channel Alignment and Longitudinal Profile

The alignment of the improved river channel basicélly follows the
present alignment. Although comparison of construction cost is carried

-out, the following principles are considered. ' Continuous shortcuts are

basically "avoided in order to maintain the present river regime.

- However, extreme meanderinig portions are to be shortcut to realize

smooth flow during floods and to minimize improvement cost. Rough -
cost comparison revealed that if shortcut length is shorter than 1/2.5 of
the original channel, shortcut cost is smallcr than thc embankment cost

for the ongmal channel.

- The longitudinal profiles will be dctcrmmcd based on a new channcl

ahgnmcnt Extrcmc shortcuts rnakc the profile stccpcr and destroy the
river rcglmc :

(c) " Cross Section

Basically, compound cross sections will be adopted. Dike dimensions

© will bc_dctcrmincd based on the FIood'Contro_l Manual as foll_ows:_

I HWLL

< 500 m% i 3m

A" H - Q

500 £ Q< 2,000 w¥s i 4m’
12,000 Q< 5000 m’s - 5m
5000 < Q <10,000 m%s : 6m
 where, Q: Design Discharge - -

CVI=19
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Fb: Q < 200 m : 05m
200< Q < 500 ms  :  08m

. 500< Q < 2000 m/s : 10m
2,000 £ Q < 5,000 m’/s : 1.2m
5,000 £ Q < 10,000 m/s : 1.5m

(+0.3 m for Critical Arcas or dxkc H>3 Sm)
where, Q: Design Discharge

Slope: 1:2 (minimum)
(2) Flood Control Dam
Dams will be basically planned as multipurpqs_e dams.
(a) chulatmn Type |

Natural rcgulatlon (non- gatcd) will be adopted if physwal conditions and
the function of the dam allow. -

(b) Capacity

Optimum scales of dams will be determined through optimization study
with river improvement con51dcr1ng Teservoir capacity allocation with
- other purposcs :

52 Preﬁises and Applicable Alternative Measures

5.2.1 Prémises for Flood Control Plann'i:r':.g_ o

The fol.lowing pre_mi.ses_ar.c cénéidered for flood control. planning: .-
(1) Fiood Control Fffect of-KOtaj)anjang Dam

Kotapanjang Dam (schedulcd to be complcted in 1997) does not havc a flood
control capacity as shown in Fig, VL.5.1.

Durmg the detalled demgn sta% PLN compared cost and benefit reduction in
the case of using 10.8x10°m capacity from EL. 84.0 to 85.0 m for flood
control and concludcd that it was not beneficial as follows: '

* Flood Peak Discharge: 8 000 m?/s —6,400 m3/s (200 ycar return - P
period) -
e Cost Rcduchon US$153 700/ycar (Splilway, gates, ctc)

*  Benefit Reduction: US$618 140/ycar( 2 000 kW, -11. 2 GWh)

Accordmgly, if ﬂoods occur when the TESErvoir water lcvcl is in ngh Watcr -
Level (EL 85.0 m) then INFLOW-OUTFLOW

SVI-20
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-However, the reservoir operation simulation reveals the following fact. The

reservoir generally becomes empty at the end of the dry season in September
to October. The reservoir is then recovered to full, High Water Level, at the
end of the rainy season, namely, in April to May. In due consideration of the

-fact that high discharges and flooding generally occur in the months of

November to January, there may be a flood control effect as a rcsu]t

Annual maximum dally averagc discharges with and without the Kotapanjang
TCSErvoir were accordingly compared.

Dam 0pcrati0n rule is as follows:

e February to October . 174.0m%s rcleasc
¢ November to January v 2156 m’/s release
* Annual Average Discharge 184.4 m’/s

As the results show (refer to Table VL.S.2 and Fig V1.5.2), probable daily
discharge of with or without the reservoir is about 80% on average. In some
years, the with/without ratio is 1.0, namely, the annual maximum flood
occurred when the reservoir water level is in high water of EL. 85.0..

"Accordmgly, pcak dlschargc reduction has not been con51dcrcd for the flood

control plannmg of the Kampar Kanan River.
2) Indraglrl-Gaung_ Flo_odway _

As explained in CHAPTER 3, DPU had conducted a feasibility study fbr. the

: _Kampar-lndragln Zore for the canalization in the cast coast of Sumatra, Thc
~ floodway is proposed in this plan to divert a maximum discharge of 500 m’/s -
from the Indragiri River to the Gaung River. Detail dcsxgn has also bcen

~ started for this floodway. Accordingly, this ﬂoodway is con51dercd as a

prereqmsue for the prescnt study

5.2 2 Apphcable Alternatwe Measures

Apphcabie countcrmcasurcs are consist of ‘;tructural and non-structural measures.,
~ Non-structural measures, c.g., flood risk mapping and land use regulatmn are not.
taken into consideration as alternatives, however, because the effect is uncountdble

For. ﬂood control thc fqliowmg four measures are con31dcrcd_ as appl];:able

_.countermeasurcs R
'3 Construcnon of ﬂood control dam,
* - Improvement of exmtmg river channel;
e Establishment of retarding basins; and
. Cnnstructlon of floodways '

: Apphcablc altcmatlvc structural measures- for cach river are 1dent1f1cd ccnsxdcrmg the
~ natural CODdlIlOﬂS as follows (refcr to Fxg VLS. 3)
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River/Areca .Dam _ River Retarding . Floogway -
_ Improvement |- - Basin

Kampar River . :
- Kanan Xapoernan Cx - -
- Kiri (Sibayang) Kiri No. 1 x. - -
- Kiri {Singingi). : Kiri No. 2 - X - -
- Kiri ‘ ' Kiri No. 1&2 x _
- Kampar ‘| Kiri No. 1&2 X -
Indragiri River .
- Kuantan-Indragiri Kuantan X x x
- Payakumbuh Area. - X - -
- Solok Area - x - X
- Sijunjung/Muara Area | Sukam X - _
x: Applicable -1 Not Applicable '

53 = Formulation of Component Project of Overall Plan -

The following component projects of the overall plan have been formulated on the
basis of the objective areas for flood protection as discussed in CHAPTER 4 as well
as the premises and applicable altcmatwc measures discussed in thc foregoing
section:

Component Prolect Purpose | Note
Kampar River System L o
Kampar Kanan River ' Single

- Improvement Works

Kampar and Kampar Kiri River Multiple | Kampar Kxn No.1 & No.2 dams w1ll

Improvement Works o o | be multlpurpose dams

Indragiri River System : :
‘Kuantan-Indragiri River ' Multiple Kuantan Dam will be multlpurpose
Improvement Works e dam,

- Upper Indragiri River
Improvement Works -
- Payakumbuyh Area .| Single

- Solok Area o Single
- Sijunjung/Muara Area . .| Single

As shown in the above table, component projects consist of single and multiple
purpose projects.  Optimization of multipurpose structures is ~described in
SECTOR XI, MULTIPURPOSE DEVELOPMENT PLAN, and the subsequent
sections present the optimization study-of single purpose structures for flood control.

‘5.4  General Rhle for'Optim.izat'ion of Flood Control Slrucﬁir’e .

Altematlvc pians of optimization- for qmglc purposc ﬂood control structurcs and
general rule for optlmlzatmn 1nclude the followmg :

vi-22
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(1) - Flood Control Dam

Application of a flood control dam and its scale are to be determined on the
basis of the optimum combination of the dam and downstream river
improvement, The combination with the least cost is considered as the
optimum plan. '

(2) Retarding _Baéin

Application of a retarding basin and its scale are to be determined on the basis
of the optimum combination of the retarding basin and downstream river
improvement. The combination with the least cost is considered as the
optimum plan. ' '

- (3) Floodway-

Apphcatlon of a ﬂoodway and its scalc are to be determined on the ba31s of
the optimum combination -of the floodway and  downstréam river
improvement. The combination with the least cost is considered as the
optimum plan. ' : '

" (4) River Improvement

On the basis of the standard flood discharge with the combination of a dam, a
retarding basin and a floodway, if these are applicable, design discharge
. distribution is determined. Optimization of river 1mprovcmcnt is conducted
for the determined design dlscharge as follows:

(a) Ahgmncnts and Longltudmal Prof:lcs

- Case : Ahgnmem ' Longitudinal Profile

Case 1 Create shortest channel (many ~ Steep '
shortcuts) - ' -

Case 2 | Shortcuts at heawly meandering © Moderate
points B

Case 3 - | Shortcuts only at extremely . Gentle
meandering points '

~ (b) - Cross Section

- Case ' S Cross Sectlon
Case 1 Mamly with excavation '
Case 2. Mamly with embankment (narrow channels wsth htgh banks)
| Case3 Mainly with embankment (intermediate of Case 2 and 4)
" Case 4 - | Mainly with embankment (wide channels with low banks)
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55 Optimization of Flood Control Structure for Kampar Kanan River

The optimization of flood control structures for the Kampar Kanan River is présented
in this section. :

As dlscussed in apphcablc alterative measures, the foilowmg structures are
applicable for the flood control of the Kampar Kanan River.

¢ Kapoernan flood control dam
¢ River improvement of Kampar Kanan River

55.1 Major Characteristics for Flood Control Planning

Present conditions of the Kampar Kanan River- are described in CHAPTER 1.
Characteristics related to flood control planning are summarized as follows

¢ Flow capacity of the present channel of the Kampar Kanan Rlver is small at
. 750-1,000 m3/s- compared to the design d1scharge of 4000 m3/5 (without
Kapoeman Dam)

 This flow capacity is less than a- 2 -year return period and ﬂoods occur almost
© every year. - _

e The flood 1nundati0n. area, namely,:lhe area to be prolect_e'd, is long and
narrow along the river. The width of the area is about 5 to 10km.

¢ The river forms a heavﬂy meandering channel. The width of thc meandering -
is about 1.5 to 2 km. This means that if the improved channe! is formed to-
‘comprehend the meandering channel; many portions of the area to be_

: protected will be included in the river channel.

o The development of meandering is not S0 rapld

' Optxmxzanon study is conducted as descrlbcd below on the ‘basis of the above
mentloncd ma_]or characteristics. - :

552 Dam

Kapoeman Dam is the only posmble dam for flood control in the Kampar Kanan river
basin. The damsite is located on the Kapurnangadang River at about 4.5 km upstream
point from the confluence with the Kampar Kanan River, It is in the catchrnent area

of Kotapanjang Dam. The catchment area at the Kapoernan damsite is 650 km”. ThlS
corresponds to approx1matcly 20% of the Kotapan}ang Dam catchment 3, 337 km )

As discussed in Section 5. 2, Kotapan_]ang Dam has no flood control effect although it -
is located at the upstream end of the Objf:cthB flood control arca ‘along the Karnpar_
Kanan River. If Kapoernan Dam is constructed, the peak of flood hydrograph at
Kotapanjang Dam will be cut, This will result i in the rcductlon of demgn dlscharge in
~ the Kampar Kanan Rlver
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The relation of the flood control capacity of Kapoernan Dam and the design discharge
of the Kampar Kanan River is obtained as tabulated as follows:

-Flood Control Capacity Design Discharge of Peak Cut

- of Kapoernan Dam | Kampar Kanan River (m3fs)
(10°m?) (mfs) .
0.0 4,000 0
429 ' 3,910 : . 30
ke : . 644 3,710 ' 290
_ b 107.1 : 3,550 . 450

Costs for the dam and corrcspondi'ﬁg r_I‘..rcr iinpro?cment and the total cost are plotted
as below. As shown in the figure, the minimum total cost occurs when the
Kapoernan Dam is not employed. Accordingly, construction of the Kapoernan Dam

has not been considered.

Cost Curve for Kapoemnan Dam - River Improvement Combination
1,200 T -
1,000 e —rte
o, 800
i
b £ 600 > Dam
B —~O-~ River
© 40 —x— Toial
200
0 —— 4
3400 3,500 3,600 3,700 3,800 3,900 4,000 4,100
* Design Discharge for Kampar Kanan River (m'/s) '

Note: Cost is of direct construction.

553 Other Alternative Measures

In the I(arnpa'r::Kanan river basin, there are no realistic sitc‘é_for retarding basing and
. floodways. EEE ' ' ' .

" '554 Design Discharge Distribution
As discussed in th_c'previ(__)'us sub-sections, dams, retarding'bésins and floodways have | _
not been proposed for flood control of the Kampar Kanan River. Accordingly, the

| '; ~design discharge distribution for the Kampar Kanan River has been determined bascd
*on the standard flood discharge for 50-ycar return period as presented in Fig. VI.5.4.
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