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4.5.2  Weir Type Alternative

From the viewpoint of floods in the upstream reaches of the weir site, a movable type
weir is desirable. The followmg two types of movable weir are applicable for the
Lubukjambi Intake Weir.

¢ Roller Gate Type Intake Weir [refer to Fig. XII1.4.16(1/2)]
¢ Radial Gate Type Intake Weir [refer to Fig. X111.4.16(2/2}]

Rubber gate and tilting gatc types are excluded from the comparative study becausc
the required gatc height is too high for their availability. As a result of the
comparative study tabulated in Table XII1.4.3, roller gate type is selected from the
technical and economical viewpoints.

4.5.3 Preliminary Design of Weir

Lubukjambi Intake Weir is also designed for a 50-year return period flood and intake
discharges of the overall plan, The proposed roller gate type weir is shown in
Fig. XII1.4.17..

(1) Basic Design Conditions

The basic design conditions are as given in the table below.

(1) - Weir Type . Roller Gate Weir

(2) . Weir Sill Elevation EL 553 m

(3} Weir Crest Elevation = = | EL60.0m

(4) - Weir Height - ' 4.7 m

(5) Weir Length 144.6 m

(6) Storage High Water Level EL 60.0 m

(7) Storage Low Water Level EL 58.0m

(8) Storage Capacity Required 22%10°m’

(9) Intake Discharge . 19.31 m”/s (Left Bank Area)
. S . 17.62 m>/s (Right Bank Arca)

{10)  Design Flood Discharge 3200m’/s

(11) . High Water Level s EL 62.1 m

(12) Dike Crest Elevation | EL63.3m

(13) Riverbed Elevation : EL 54.3 m

(2) Spillway, Scouring Sluiccs, Aprons, Ripraps and Inlets

The functions of spill'way; scouring sluices, aprons, ripraps and inlets arc the
same as those mentioned in Subsection 4.3.3 for Kuok Intake Weir.
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(3) Foundation

According to the results of drillholes conducted in. this study, gravel or

claystone and sandstone layers will be the bed of shallower foundation for
proposed - structures., Sheet piling or blanketing will be needed to prevent

seepage.

4.5.4 Main Irrigation Canal

Main canals proposed. in the Initial Phase are shown in Fig. XII1.4.8 and
Table X1I.4.2.

s

CXI-20 0

-



TABLES

XIII RIPARIAN STRUCTURE
ENGINEERING






Table XIII.1.1 Major Existing Bridges

River | Bridge Name Length ‘Width | Comstruction] Location from
' - Year river mouth (from
Pekanbaru)
Kampar |Langgam 5@60=300m [0.5+6.0+0.5 {1990 168 km (84 km}
=7.0m
“do-  [|Taratakbuluh |3 @ 55 + 35 = 200[0.5+6.0+0.5 1970 283 km (18 km)
. _im =7.0m
- do - Danaubingkuang |40 + 120 + 40 = 0.5+6.0+0.5 '|ND 327 km (23 km)
' 200 m =7.0m '
-do-  |Bangkinang 3@60=180m [0.5+6.0+0.5 [1990 375 km (60 km)
=70m
-do - Rantauberangin [40 + 120+ 40 = |1.0+6.0+1.0 1974 392 km (78 km)
200 m |=80m _ . '
Indragiri |Pasimminggit 20+ 5@ 42+ 16 {0.5+6.0+0.5 |ND 215 km (185 km)
=246 m - [=7.0m '
-do- Benai 40 + 60 + 60-+ 40 0.5+6.0+0.5 |1993 375 km (174 km)
' = 200m =7.0m 1
-do-  |Lubukjambi 5@ 40 =200m |0.5+6.0+0.5 |ND 450 km (185 km}
o . =70m . ' . :

ND : not defined
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Table XIIL2.1 DESIGN CRITERIA OF MAIN IRRIGATION CANAL

Flow Formula

Strickler Manning formula

Q;A v,

where, Q:canal discharge (msls)

@

V: flow velocity (m/s)
A; wel cross-section (m )
R ; hydraulic radius (m)

P : wet perimeter (m)

I : energy gradicnt (canal slope)

V=K R¥?[?

R=A/P

K : Stricker roughness coefficient (m'?/ 5) (Mannmg roughness coefficient N=1/K)

1} For earth canal
Des:gn discharge, Q {m’/s) K
. Q<l 35
1=0Q<5 40
S=£Q<10 42,5
10=Q 45

2} For lined canal

- stone masonry lining

- concrete lining

In cross-sections with a combination of diffrent lining materials, the compound
roughness coefficicnt should be calculated.

Freeboard

Minimuom frechoard values are given as below.

gRt)

Design discharge, Q (mf/s) Embankmml (m) Lining (m)
~ Q<D.5 040 0.20
0.5£0Q<1.5 - D.50 0.20
1.55 Q<50 0.60 . 0.25
5.0=Q<10.0 0.65 (.30
10.0£Q<15.0 0.85 0.40
15.05Q - ~-1.00 0.50

Dike Crown Width

For the purpose of operation, maintenance and mspu,llon Lmbankmuﬂs alnng, lht, Lanals havc
minimum width as yvcn below.

: Unil: m
Design discharge, Q (1113/5) Dike crown width without | "Dike crown widih with"
' inspection road mspccllun mad

Q<1 1.0 . 3.0

150Q<5 1.5 5.0
55 Q<10 2.0 5.0
108 Q<15 3.5 5.0

150 35 50

XILT-2



Table XIIL.3.1 DIMENSIONS OF PROPOSED SLUICES

TYPE DRAINAGE | DESIGN DESIGN | SECTIONAL{ SECTION
AREA | SPECIFIC |DISCHARGE| AREA (Height,m x

(km”’) | DISCHARGE (m’/s) (m*) ‘Width,m x

(mS/S/kmz)* c Span nos.)
A less than 5 55 28 11.2 25x24x2
B 5-10 5.0 50 20.0 2.6x2.7x3
C 10 -20 4.0 80 - 32.0 26x32x4
D 20 - 50 2.0 100 400 3.0x3.5x4
E 50 - 100 1.8 180 72.0 3.0x80x3
F 100 - 150 1.5 225 90.0 33x9.0x3
G 150 - 200 1.4 280 1120 | 35x8.0x4
H ©  |more than 200 1.4 350 1400 | 35x80x5

Note : Design Velocity = 2.5 m/s .
- * S-year return period

XIS




Table XIIL3.2 HYDRAULIC PARAMETERS OF PROPOSED MAIN IRRIGATION CANALS

(OVERALL PLAN)
" Area (1) Rantauberangan lrrigation Develupmem_ {(2) Lubukjambi Ifrigation Development
- |Project,Kampar Kanan River Pfojcct,lndragiri River
Lefi Bank : Right Bank ‘Left Bank: - - | Right Bank
Design Discharge 20.69 9.38 4.8 19.31 . 11.46 17.62
(m°*/s) _ . .
 Velocity 1.036 0.898 0791 | 1017 0.943 0.993
{m/s) . . |
Flow Scctional | 20.1 104 - 6.2 19.1 12.2 17.8
Area (m’) . | _ . .
Wet Perimeter | 168 108 78 | 164 | 122 158
(m) | o .
_ Slope 1/3,000 1/3,000 1/3,000 173,000 | 1/3,000 1/3,000
Water Depth 1.47 1.29 114 | 143 129 138
(m) _ ' '
Bed Width 11.50 6.20 370 1220 | 750 10.80
(m) ﬁ _
Height of 1.97 1.59 1.39 1.93 1.69 1.88
Lining (m) | : _ '
Siicker roughness|  S03 | 504 | 507 503 si6 | s03
coefficient - : .

XULT-4
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Table X111.4.2 HYDRAULIC PARAMETERS OF PROPOSED MAIN IRRIGATION CANALS

(INITIAL PHASE)
Area n R_antauberangah Irrigation Development |(2) Lubukjambi Irrigation
Project,Kampar Kanan River Development Project,Indragiri River
 Left Bank Right Bank Left Bank
Design Discharge 11.31 T 48 785
(m’/s) '
Velocity . 1.016 0.791 0.953
(m/s)
Flow Sectional 112 6.2 8.2
Area (nri2) : - :
Wet Perimeter 10.7 7.8 88
(m) . :
Slope 1/3,600 _1/3,000 1/3,000
Water Depth 1.47 1.14 143
(m) -
Bed Width 5.40 370 3.60
(m)
Height of 1.97 1.39 1.93
Lining (m) |
Stricker 'rough'néss 54.4

coefficient

54.0

50.7

8 xm_‘.f-is?“ -
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CHAPTER 1 OVERALL DEVELOPMENT PLAN

11 Général_

The Overall Dcvclopmcnt Plan consists of five major projects, three of which are
located in the Kampar river basin and the other two are in the Indragiri river rasin.
These major projects involve the construction of various facilities such as two intake
weirs, two irrigation systcms three dams and ten river improvement works. Itemized -
below are the five major projects and their component works.

(1) Kampar I_(ahan Water Supply Project
 (a) Kuok Intake Weir Construction Works
. {b) . Rantauberangin Irrigation System Construction Works
(2) Kampar Kanan River Improvement Project
"~ (a) Bangkinang Area River Improvement Works
" (b)  Lower Kampar Kanan River Improvement Works
(3) Kampar and Kampar Kiri River Development Project

(a) Kampar Kiri No.1 Dam Construction Works
(b) . Kampar Kiri No.2 Dam Construction Works
(c) Kampar Kiri River Improvement Works -
(d) Kampar River Improvement Works

(4) Indragiri River Development Project

(a) ~Kuantan River Multiphfpose Development Project

(i) Kuantan Dam Construction Works
(ii) Lubukjambi Intake Weir Construction Works
~-(iif) Lubukjambi Imgatlon System Construcuon Works

(b) Kuantan-Indragiri River Improvement PID]CCI

(i) Lubukjambi-Peranap Area River ImprovementWorks
(i) - Peranap-Japura Area River Improvement Works -
} (ili) Rengat Area Flood Protection Works
(5). Upper Indfagiri River Improvement Project
(a). Payakurnbuh Area River Improvcmcnt Works

(b) Solok Area River Improvement Works _
L (e Sljun_]ung/Muara Area River Improvement Works

1.2  Basic Considerﬁtions in'Planning Implémentation Schedule

" The constructlon ‘plan is cstabhshcd in cons:dcratlon of the scalc of works, local
conditions identified and information collccted durmg ficld -reconnaissance 'and

~_ through s1m11ar projects studied and implemented in and. around the study area.

Foilowing ~are the basic conmderanons taken into account in preparing the
- nnplcmcntatlon schedule : : '
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(1) Number of Workable Days

The number of workable days is estimated based on rainfall data recorded in
~ the vicinity of each project site. Sundays, national holidays and religious

events are considered as non-workable days. National Holidays are hstcd in

Table XIV.1.1.

~ The gcncr’al climate of the two river basins is not clearly characterized by dry

and rainy seasons because the data show that minimum monthly average
rainfall in the dry season from May to October is more than 100 mm; while, in
‘the rainy season from November to March, monthly avérage rainfall is more
than 200 mm in both basins. Allowable workable days estimated are as
follows:

Work Items Workable Days
Concrete Works B : 250
Embankment Works ' _ : '
» Embankment of Rockfill Dam 200
¢ Dike Embankment : 220

Workable days are calculated based on the following data and assumptions:
(@) RainfallData
Seven rainfall gauging stations near the proposed project sites are

selected and ten-year daily rainfall records are plckcd up for analysis.
The selected statmns are shown below. -

Rl Tocation Project Site

Station
No. ' : S )
19014 | SHUNJUNG Sukam Dam
19015 | BUO - . Upper Sinamar Dam
20001 | PASARKAMPAR | Kampar Kanan River
20002 | SENTAIO = Kuantan River.
20106 | LIPATKAIN = - | Kampar Kiri River (No. 1 Dam)
20107 | TALANGGERINING | Indragiri River (Rengat)

20108 MUARALEMBU o Kampar Kiri'River'_(No.fZDam)

_(b) Number of Rainy Day and Suspendcd Day

Dally rainfall’ of more than 5 mm is counted as the rainy day for both
concrete works and earthworks, Suspended days are dcpcndent on: thc '

- amount of daily ramfa!l as shown below T

S XIV-Zo
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Daily Rainfall Suspended Day
(mm) Concrete Works Earthworks
0-4 0 . 0
-5-14 Rainy Day x 1.0 ~ Rainy Day x 1.0
©15-29 Rainy Day x 2.0 Rainy Day x 2.0
> 30 Rainy Day x 2.0 Rainy Day x 4.0

Monthly rainy days classified by the amount of daily rainfall of the
selected stations are listed in Table XIV.1.2.

(c) Monthly Workable Day

Table XIV.1.3 is the Summary' of monthly workable days both for
concrete works and earthworks. The detailed calculations are shown in
~ Table XIV.1.4 for concrete works and Table XIV.1.5 for earthworks.

(2 . Daily Working Hours and Work Shift

All constructibn:works.will be implemented under a single shift of 9-hour
labor including 2 hours of overtime per day.

(3) Mode of Cbnstru’ction

Construction works will be carried out by the contract system. International
and local competitive bidding for prequalified contractors will be carried out
~ following the guidelines and- regulations of the govemment, DPU, and
financing agencies. The DPU will manage and administer the implementation
of the projcct while the DPU of Riau Province will supervise the construction
works in collaboration with a consultant, Upon completion, the operation and
maintenance will be handled by the DPU of Riau Provmce

| 4) Ccm ent

PT. Semen Padang (Padang Cement Company), a state-owned company, is the
major source of supply. in and around the study area. The plant is located at -
Indarung, Padang City, West Sumatra Province, about 13 km. from the
seaport, Teluk Bayur of Padang. The maximum annual production capacity of
the plant is 3,300,000 tons and the average is 2,650,000 tons. The relation
between supply and demand is' generally balance in- recent years. Padang
~Cement Company also supplies cement for the Kotapanjang Dam wh:ch is
- presently under construction by PLN..

~(5) Portof Dlscmbarkatmn

R In Riau Province, there are’ four major ports for waterbome transportatlon as
_ _follows '

e The Dumai Port thc largest port in Riau Province, located around
200 km north of Pckanbaru Clty, is cquxpped with oil loadmg and pubhc
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loading picrs. Heavy construction equipment and special construction
materials from foreign countries arc disembarked here. Extension work
of a pier for mooring 20,000-ton class vessels has alrcady been
‘completed.
o The Pekanbaru Port, locatcd on the Siak River, is equipped with public
pier. Domestic materials such as reinforcement bars, iron products and
-light equipment are unloaded here. Vcssc]s of 500-ton class can be
entered from the estuary.
¢ The Rengat Port (Kualacinaku Port), located on the middie reaches of
the Indragiri River, is newly relocated near the confluence of the Cinaku
River. Uscd to unload domestic materials, though unloading facilities are
not fully equipped, the port can also accommodate vessles of 1,000- to
2,000-ton class.
¢ The Tembilahan Port located on the lower reaches of the Indragm River
has a public pier. Domestic materials are unloaded here, although
unloading facilities are not equipped. The range of délivery is very
limited as the road condition from the port to Rengat, espcc1ally on the
left bank of the Indragiri River is very poor _

(6) Road Condition

National and provincial roads in Riau and West Sumatra provinces are paved

and sufficiently maintained except for some 6 km between Lubukjambi and |

Takunahiu. In West Sumatra Province, hairpin bend sections are often aligned
on roads in steep mountains, cspcmally from Solok to Padang and from
Payakumbuh to Kotaalam :

Road dlstance from Pckanbaru and Padang to major towns is as folows

Pekanbaru - Dumaj ' 201 km Padang - Solok | 64 km

- Rengat . 217 km - Bukittinggi ] 92 kin
-Tembilahan | 314 km __ -Payakumbuh | 128 km

- Talukkuantan 164 km - Singkarak Lake | 79km

- Bangkinang 64 km - Pekanbaru ° 312km "

(7) Constructmn Cond:tlons of Major DamSItes

Rcconnalssancc to the proposed damsnes of Kampar Kiri No 1, Kampar Kiri

No. 2 and Kuantan dams has been carried out in order to comprehend the
location, accessibility, availability. of construction materials, public utility and

. other relevant information. The results are descnbcd below and summanzcd in
“Table XIV 1.6. : >

(a) Kampar Kiri No. 1 Dam

The location map of K_ampér Kiri No. 1 Dam is shown in Fig. 'XIV.I._I.'

.X_IV--'4_ L
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(i) Feeder Road

- From Tumbang. village, a road located on the left bank of the

Sibayang River leads to Kuntu village, where ferry service is
available. A road on the right bank of the river connects Gema and
Ngaraijaya villages on the opposite bank of Kuntu.

(ii) Condition of Feeder Road

Road condition of each section is as follows:

Lccaticn Distance Width Surface
Tumbang-Kuntu | 14km’ 3m | paved, fair
Ngaraijaya-Gema | 14 km 3m partially paved, poor

(iii} Ferry Crossmg

Ferry service from Kuntu fo Ngaraljaya is operated by the

Department of Public Works-and the boat opcratcd manually can
load only two cars. The river width at this crossmg point is around

" 100 m and the water depth is less than one meter in the dry scason.

A mnew bridge is necessary in the vicinity of this point for the
constructmn of the dam '

(w) Bndgcs on Feeder Road

The two wooden: bndgcs and one concrete bndgc are as follows:

Location: Type Length Width - | Condition
Domo Village | wood 15m (25m Very poor
Subangi River | concrete. | 20 m {5m good

Gema lwood ~ |10m - |2.5m Very poor

" The wooden bridges should be replaced with new bridges for the
' constructlon works :

(v) Access to Damsitc

" On the right. bank of the river, there isa track from Gema to the

_damsite through Tanjungbelit village. Boats with outboard engine
" are available on the Sibayang River at Tanjungbelit located at

~around 7 km ‘downstream of the damsite. It takes about one hour

from Tanjungbelit to Muarabio which is located 2 km upstream of

thc dam51tc where the Ieft ma]or tnbutdry ]oms the Sibayang River.

' (v1) Access road

The track on the nght bank gcncrally ahgncd at about 20 m above -

‘the water level has been coustructcd w1th around 2.5 m w1dth but

X1V -5
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the villagers have barely used it because of its stcep profile in
several sections. Some wooden bridges and a suspension bridge

. with concrete abutments are identified. According to the interview
survey at Muarabio, there is a road construction plan of 4 m width

on the right bank, though the location and the year of
commencement are not certain. In view of the location of river

~diversion works, possible quarry sites and borrow areas, and the
existence of the track, the access road is to be aligned on the right
bank. The required length of the new road from Gcma to the

- damsite is around 12 km.

(vil) Availability of Construction Materials

~ Between Gema and Muarabio, several sandbars and banks where
sand and gravel are abundant were identified along the Sibayang
River. During dry seasons, these materials should be collected and
stockpiled sufficiently prior to the major construction works. The
location of borrow areas should be carefully selected to prevent
river bank erosion. The riverbank at Tanjungbeht has been scoured
scrlously and a v1llagc mosque was washed away.

(viii) Public Utility

| Elcctficity is supplied up to .Gcma' by PLN. Tanjungbelit also has
communal electricity through a dlesel generator. No electncny is.
available at Muarablo

Water supply and telecommunications are not available in
Tanjungbelit and Muarabio. River water is used in both villages for
domestic use. There i isa chmc each in Tan]ungbcht and Mudrablo '

- (1x) Relevant Infomatmn

The information obtamcd through the interview survey at
Tan]ungbcht and Muarabm are as follows:

‘Floods hit Tanjungbelit pcriodically, approximately once every
five years. The biggest one reached around 1.5 m above the
riverbanks where the village is located. -

Muarabio village was reconstructed more than twenty years ago

* because the old one has been washed away by the biggest flood in
the vzllagc s history: In 1978, a big flood reached more than 1.0 m
above the riverbanks, and some houses were washed away. There. -
are 14 families. in Muarabm and 130 families in Batusanggan -

- village ‘located on the ' right bank and 2.5km upstream.

‘Batusanggan has a primary school. No hlstoncal monumcnt can be

found at the upstrcam of the damsxte : : _ : : é‘
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The pcoplc living upstrcam of the damsite depend on boats for
transportation and their main products are rubber, rattan and river
fish. These products are transported by boat to a market at Kuntu.

®) Kampa: Kiri No. 2. Dam

The location map of the Kampar Kiri No 2 Dam is shown in
Fig. XIV1.2.

=y

(i) Feeder Road

An old road from Muaralembu to Pangkalanindarun village,
jocated 20 km from the damsite passing through the nearest village
of Pulaupadang, is still in good condition and around 6 km of its
section i's_to be used as a feeder road.

(i) Condition of Fccdcr Road

The condition of roads to be used as feeder road is as follows:

Location - | Distance' | Width Surface
Muaralembu- Lembu River £05km |3m gravel, fair
Lembu River - 100 m | not passable
Lembu Rwer-Pulaupadang 1 1.5km 4m gravel, fair
Pulaupadang-Access Road | 4km 25m paved, fair

(111) Bndgcs on Fecdcr Road

A woodcn bridge on the Lcmbu River, a major tributary of the
Singingi - River, is located around 400 m_ upstream of the
confluence. The abutments of the bridge were washed away and
reconstruction of ancw onc is mchspcnsablc The required length
would be about 100 m. :

(iv) Altcma_tivc Feeder Road

A new alternative fcédcr road to  Pulaupadang and
Pangkalanindarung was constructed because the wooden bridge has

“been impassable for quite some time now. It crosses the riverbed of

the Lembu River at around ‘1 km from the confluence, then
continues generally on top of the ridge, which makes several steep

- sections. -Its surface predommantly consists of jgravel and some
dirt. -Around 6 km from the river, there is the T-junction of

Pangkalanindarung and Pulaupadang. In view of the road

- condmon this road is not su1tablc fora fecder road.

(v) Access to thc deSlte

' _Muaralcmbu is the town in Kec. Smgmgl where the Lcmbu River
 joins the ‘Singingi ‘River. Thc most. convenient access to the -

. XIV'_— 7
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~ damsite is by boat with an outboard engine and it takes about one
hour to the damsite which is located 10 km upstrcam of the
confluence. The outboard engine is not usable at a few shallow ' 3
sections of the river during the dry season, If travel by car is
available, it will take about one hour drive from Muaralembu to the
damsne

An altcmativc access 10 the damsite is from Pangkalanindarung, It
takes three hours by boat from Pangkalanindarung.

(vi) Access Road

On the right bank of the Singingi River, a new access road of

around 4 km from Pulaupadang to the damsite is required for the
* construction works. The 1:500,000 map shows the abandoned

railway route for coal transport from Sawahlunto to Pekanbaru
- along the right bank of the Singingi River.

(vii) Availability of Construction Materials |

~ Several sandbars and banks with abundant deposits of sand and
gravel are also identified in the Singingi River from Muaralembu
to the damsite. These materials should be stockpiled during dry
seasons. The Lembu River also has nch deposits of sand and gravel
. on its riverbed and banks.

(vm) Pubhc Utility

E}cctricity is available in Muaralembu and Pulaupadang. The
subdistrict branch of PLN in Muaralembu has one diesel generator
with an installed capacity of 85 kVA that supplies electricity to 420
houses including those in Pulaupadang. A new feeder line is now
under construction along the provincial road from Talukkuantan -
and it will be completed in fiscal year 1994/1995. The vnltagc of

~ the line is stepped down from 20, OOOV to 220V '

Telecommumcatlons is avallabie only at the pohcc station in
Muaralembu. A doctor is stationed at a clinic in Muaralcmbu
while Pangkalamndamng has only an a551stant doctor

(ix) -Reicvant Informatmn 3
The infbrmaiion obtained at Muaralembu are as fOllDWS'

Pulaupadang has been rclocated to the right bank of the Singingi )
River because of frequcnt inundation of thc old v1llagc with a
~ population of around 800

There is one pnmary school two mosques -and arourid 1,600 1

population in Pangkalanindarung, No hlstoncal monumcnt is found
in the uppcr reaches of the damsnc '
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The major prodﬁcts in the upper reaches are rubber, rattan, timber
: and fish. These products are transported to a market at
E Muaralembu either by boat or by truck.

(¢) Kuantan Dam
The location map of the Kuantan Dam is shown in Fig. XIV.1.3.
()  Feeder Road

Jake village, the entrance of the feeder road, is located along the
provincial road. It is around 150 km from Pekanbaru and 12 km
from Talukkuantan. A gravel road about 5 m wide and 20 km long
with several steep sections leads to Kotokombu village, located on
the left bank of the Kuantan River. According to the sub-district
office of Kualtan Mudik in Lubukjambi, this route is planned to be
upgraded in 1994/1995 to a _mctalled road 6 m wide.

(i) Condmon of Feeder Road

Road cond:tlon of each scctlon is generally as follows:

‘Location Distance | Width Surface

.| Jake-Sarosa . |- 7km 5m | gravel, fair
g: ' S Sarosa-UloRiver* - | 7km | 4m | gravel/dirt, poor
' - Ulo River- Kotokombu |  6km_ 4m . | gravel/dirt, poor

* Steep sections are mainly located between Sarosa and the Ulo River.
(iif) Bridges on Feeder Road

A wooden bridge on the Ule River near Mundikulo village has
been washed away just after its completion some years ago; thus, a
: temporary wooden path is laid on the riverbed for passing vehicles.
During rainy seasons, cars cannot pass at thls pomt Other wooden

- bndges 1dcnt1f1cd are as follows L

_ .Locatidn . :| Number - Width | Length
Sarosa-UloRiver . | 3. 25m. | 20,5,20m
Ulo River-Kotokombu '3 | 25m 5,10,15m

- (1v) Altematlvc fccdcr road

An’ alternatwc ‘feeder. road is thc one: from Lubulqambl to
Lubukkambacang, the route of which is generally allgncd along the
- right bark of the Kuantan River. Lubukjambi is a town: in
- Kee. Kuantan Mudik  located 190 km . from Pekanbaru.
Lubuklcambacang is the nearest. v1llagc downstream of the damsite
~_and Kotokombu Both v1llagcs are’ locatcd Just opposxte of the -
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Kuantan River. The altermative feeder road, which has a distance of
11 km and a width of 3 m, is generally paved except 1 km from the
entrance. A 30 m section of the road, located about 25 km from the
entrance, has been seriously scoured due to a flood that occurred in
December 1994 and rehabilitation works have just started.

(v) Bridges of Alternative Feeder Road -

Five wooden bridges and one new concrete bridge are identified on

the alternative road. One of the wooden bridges is in critical
condition. The concrete bridge on the Antan River is 20 m long
with a width of 5m capable of a hcavy load.

- (vi} -Access to the Damsite

Boats with outboard engine which can ferry motorcycles and
people only to Kotokombu are available at Lubukkambacang, It
~ takes about 30 to 45 minutes by boat to the damsite which is
located 10 km upstream. The river is deep enough to sail even in

dry scasons, though there are a few shallow sections on the river

course.
.(vn) Acccss Road

On the left bank of the Kuantan chr, there is an. abandoned
- railway route for coal transport from Sawahlunto to Pekanbaru
through Kotokombu. The route identified is aligned at about 30 m
- from the riverbed, about 3 m wide and its gradient is almost the
same as that of the river. This route is suitable for the access road
in view of the possible Jocation of the diversion tunnels and feeder

road and its accessibility from Pekanbaru and in consideration of

the project site’s topography.
(viii) Ava:lablhty of Constructlon. Materials

From Lubukjamb1 to the damsne there are several sandbars with
sand and gravel deposits which seem to be insufficient to meet the
whole demand of the construction works. Instead, rock materials
suitable for aggregates are easily found at ‘the vicinity of the
damsite. Crushing plants shall be. mtroduccd to supplement the

aggregates.
(ix) Public Utility

Electr1c1ty is not av1alablc in Kotokombu and Lubukkambacang
" However, polcs for “feeder and distribution lines were already

erected along the alternative feeder road from Lubukjambi to . |
'Lubukkambacang According to the PLN - branch ofﬁcc in-

Talukkuantan, power “will -be - suppllcd to the area thhln

-1994/1995. - There - are seven - (7) diesel gencrators with . total
mstallcd capac1ty of 1. 8 MW in Talukkuantdn At prescnt thc main
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grid of power supply leads to Baserah and Lubukjambi -where
one (1) diesel generator of 100 kVA is also installed for emergency

purposes.

Domestic water is supplied from shallow wells at
Lubukkambacang. A new pump station with purification plant is
almost completed on the right bank of the Kuantan River between
Lubukkambacang and Lubukjambi that will supply water to 500
houses.

Tclccc)mmunications is not available at Kotokombuy,
Lubukkambacang, Lubukjambi and Talukkuantan. A clinic is
available at Lubukjambl where two doctors are statloncd

{x) Rclevant Informatxon at . Lubukkambacang and Mauro
Sijunjung

No historical monument was seen at the proposed reservoir area,

" which lies mainly in a portion of the Sawahlunto/Qijunjung District
of West Sumatra Provmce the capital town of which is Muaro
Sljun_]ung

The upgradlng works of the provincial road from Lubukjambi to
Kiliran Jau in West Sumatra Province is to be completed within
1994/1995. A part of this upgradcd section may be submergcd
depcndmg on the dam height. -

13 Implementation .Schedl'lle _

A phased implementation schedule is considered for the Overall Development Plan
taking urgent necessity of flood protection, water supply and budget availability into
account. The Overall Development Plan is proposed to be implemented in 24 years
until 2019, and shallinclude detailed design, land acquisition and tendering, as shown
in Fig. XIV.14, Details of the 1mp1cmcntatlon schedulc of each pro_]ect component
are glvcn below. :

1y Kampar Kanan Water Supply Pro3ect

“The detailed implementation schedule of Kampar Kanan Watcr Supply Project
s shown in F1g XIV 1.5.

Thc Kuok. Intakc Welr is to be constructcd to suppiy water to Pekanbaru and

is scheduled for complcuon in 2003. The weir has a function of regulating
water released from- Kotapanjang Dam which is prcsently undcr construcnon,
and is schcdulc for cornplcnon in 1997 :

The Rantaubcrangm Irrigation System is to be phaSed into thc Initial and Final
' 'Phasc Pro_]ects. The [mtxal Phase PrOJcct is to be comp]ctcd in 2004 and watcr
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will be fed to its irrigation area to benefit immediately from the project. The
Final Phase Project is to be started in 2006 and completed in 2009.

(2) Kampar Kanan River Improvcmcnt Project

The detailed implementation schedulc of Kampar Kanan Rlvcr Improvement
Project is shown in Fig. XIV.1.6.

Two rivcr channcl sections located in Bangkinang area and Kampar Kanan
lower reaches are to be improved. The former has a higher priority than the
latter because of its location. Both of these river channel sections have a
two-phase channel improvement, i.e., the Initial Phase and the Final Phase,

(3) Kampar and Kampar Kiri River Devclop_meﬁt Projcct

The detailed implementation schedule of Kampar and Kampar Kiri River
Improvement Project is shown in Fig. XIV.1.7.

The project consists of two dam prajects and two river improvement projects.
The Kampar Kiri No.1 Dam Construction Works will need six years to

complete from 2004 to 2009, and the Kampar Kiri No. 2 Dam Construction
Works will also need six years from 2010 to 2015. The Kampar and Kampar

Kiri River Improvement Works will be commenced in 2010 and 2014, with
completion in 2014 and 2019, respectively.

4 -[ndrégi'ri River Developmerit_ Project |
The Indragiri River D'évclopment Project is divided into two co'mponent% the
Kuantan River Multipurpose Development Project and the Kuantdn-lndragln

River Improvement Project, as described below.

(a) . Kuantan River MultipurpoSé Development Project

: Thc detailed implementation. schedule * of the Kuant_a.r_l. River

Multipurpose Development Project is shown in Fig. XIV.1.8.

The Kauntan Dam Construction Works is to be commenced in 1996 and

completed in 2004 to meet the imigation water demand in Lubukjambi. -

Irrigation Arca and to protect the area from ﬂoods of less than 5- -year
return period. :

The Lubukjambx Intakc Weir Construchon Works is schedulcd for seven’

years. from 1998 to 2004, to rcgulatc the watcr rclcased from Kuantan
Dam for 1rngat10n use. -

The Lubuk_]ambl Imgatmn Systcm Constructlon Works is dlvxdcd into

two phases, the initial and final phases; i.c., the left bank afea of the

Kuantan River is to be developed in thc'Initial Phase from 1999 to 2004, -

and the nght bank area is to be dcvelopcd in the Fmal Phase fmm 2006
“to 2014.
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(v) Kuantan-Indragiri River Improvement Project

The detailed implementation schedule of the Kuantan-Indragiri River
Improvement Project is shown in Fig. XIV.1.9.

The objective river stretches consist of -three sections, i.e.,

Lubukjambi-Peranap, Peranap-]apura and Rengat Arca. The former two

are to be implemented in single phases, while the chgat Area is to be

implemented in two phases, initial and final. Floods will be mitigated to
a certain extent by the Kuantan Dam; therefore, the river channel

improvement works will be executed after completion of the dam,

except the Initial Phase of the Rengat Area where the effect of flood

control by the Kuantan Dam is not expected due to the big residual

catchment arca downstream from the dam.

(5} Upper Indragiri River Improvement Project

The detailed nnplcméntatio’n schedule of the Upper Indragiri River
Improvcmcnt Project is shown in Fig. XIV.1.10. The objective area is divided
into three, i.e, Payakumbuh Solok and Sljunjung/Muara, and a two-phased
implementation is pla:mcd for each area. :
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CHAPTER 2  FEASIBILITY STUDY

2.1 General

Obiccti'vé Project

The followmg four . priority pro;ccts were recommcndcd to be studled in the
feasibility study:
(1) Kampar Kanan Water Supply Progcct

(a) Kuok Intake Weir Construction Works
" (b) Rantauberangin Irrigation System Construction Works

(2) Bangkinang Area River Improvement Works

(3) Kuantan River Multipurpose Development Project

(a) Kuantan Dam Construction Works _
{b) Lubukjambi Intake Weir Construction Works
(c¢) Lubukjambi Irrigation System Construction Works

(4) Rengat Area Flood Protection Works

Work Items and Quantities

Based on the preliminary design of the four prlonty projects, work items and
quantities are worked out, as shown .in Tables XV.2.1to XV.25 of SECTOR XV,
PROJECT COST ESTIMATE.

2.2 Construction Method

22.1 Classiﬁcation 61' Construction Methbd

In view of the type of work, scale of work and site conditions, the four pnorlty'

projects are classified into the following two categorics

Type A Intake Weir (Kuok, Lubukjambi)

Irrigation System. (Rantaubcrangm, Lubuk]ambl)

River Improvement/Flood Protectlon (Bdngkmang Area, Rengat Arca)

TypcB | Dam (Kuantan)

222 Const'ruction Method of Type A Project

Thc common works for Typc A, earthworks and concretc works are as mcnnoncd
bclow
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(1) Earthworks

Hourly production rate of earthwork equipment and/or manpower to be
employed are based on the following swell and shrinkage factors:

Item _ Loose/Bank Embankment/Bank
(1) Common : 1.20 _ 0.95
(2) Sand and gravel _ 1.20 0.90
(3) Weathered rock : 1.40 . 1.13
(4) Rock ' 1.65 1.40

(a) Excavation

Excavation works are divided into three, depending on the ground
condition. As for the excavation in rivers, a combination of backhoe and
pontoon barge is adopted because usmg a dredger is not economical for
small quantities.

Excavation 1 (On-land Works)

_Bulldozer - - 15-ton
Backhoe ' _ 0.6 m”
Dump Truck . . 11-ton

Excavation 2 (Submcrged Sectlon Near Rlverbank) ' :
Backhoe - - : 0.6 m"
-Dump Truck ‘ ' o | 11-ton

Excavation 3 (Submerged Sccnon Far from. Rlvcrbankl ’
Backhoe = -1 0.6-ton
Pontoon Barge ' 200-ton
Scow . - __1150m”
Dump Truck =~ ' _ _ { 1i-ton.
Wheel Loader | | 0.8 m”

(b) Embankment

Selected excavated materials are to be used for the embankment. A
combination of the following. major equipment is adopted for
embankment works which include moisture content control spreading
and compacnon of matcrlals

Bulldozcr'- S - 1Ston -

Tire Roller . |8ton
'Wheel Loader -~ | 0.8m°

LoXxIve1s.



X1V Construction Plan

(2) Concrete Works

Concrete mixing plants are to be placed at each site, together with other
necessary equipment. Diescl generators are also required because the
electricity supply is not stable.

Concrete Plant - 1.0m
Diesel Generator ' 150 kVA
| Wheel Loader ' 0.8m’
Truck Mixer ' 3.0m’
Crawler Crane : 37 ton
Concrete Bucket 1.0m°

23 Kaﬁlpar Kaﬁ_an Water Supply Project

.2.3.1 Kuok Intake Weir Construction Works

Layout plan of construction f.aciliti.es is px_-cpared, as shown in Fig, XIV.2.1.
(1) Location |

Weir site is located around 13 km from Bangkinang and 2.2 km downstream
from Rantauberangin Bridge on the Kampar Kanan River. The water course of
the Kampar Kanan River at the weir site is almost straight and the national
~highway from Pekanbaru to Payakumbuh through Bangkinang is aligned on
the right bank of the river. ' .' '

(2)  Access Road
An existing hauling road for gravel adjacent to the weir site is to be u_tilizcd as

an access road. The road distance from the national highway to the weir site is
around 1 km. - ' _ o

(3) - Site Office

On the right bank of the river, upstream of the weir site, an area suitable for
‘site offices is located. - : y

(4): Plant Yard

In the vicinity of the weir site, aggregate stockpiles and a crushing plant
exclusive for the Kotapanjang Dam are located and-are now under operation.
Water from Laki River which flows along this. plant yard is available
throughout the year for washing plant. After completion of the Kotapanjang .-
Dam, this area is to be utilized as the plant yard for the weir construction,
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(5) Construction Material

The river banks downstream of the weir site are some of the major sources of
sand and aggregate supplied to Bangkinang, Pekanbaru and Kotapanjang
Dam. At present, these river banks have an abundant amount of supply for
large consumption unlike in the river bed from which only small amount of
material can be collected and which will be decreased further to a great extent
after the completion of the Kotapanjang Dam. Shortcut sections on the river
bank will be utlllzcd as the main source of materials for the construction of the
WEIT. : '

(6) Diversion Works and Dewatering

One-half of the river channel at the weir site is to be enclosed by a temporary
- cofferdam and the inside must be dewatered in order to execute the work
_under dry condition. The remaining section is to be completed with the same
- method as that of the first half section after dlvcrtmg the flow through this
first half section.

(7) Spoil Bank

Spoil banks are to be located adjacent to the weir site. On the right bank, the
river course of Sungai Laki, the downstream stretch, may be utilized as a spoil
bank. On the left bank, the low-lying area adjacent to the weir site is to be

 allotted as a spoil bank, Excavated material from the river bed is mainly used
as aggregate and backfillmg matenals

(8) Land Acquisition and Evacuation -

Land for site offices, plant yard, abutments of the weir, access roads and spoil.
bank is to be acquired or rented. Resettlement of local inhabitants is expected
as necessary because of the dike construction and this is- counted in the
Bangkmang Area Rlvcr Improvcmcnt Works.

(9) Gatc

Rubber gates employed for thls weir are to be installed properly and tested to
_confirm their satisfactory function.

(10) Constructlon Schedule

The. construction schcdulc is shown in Flg XIV.2.2. Irrigation mtakcs both on
the left and nght banks are also to be constructed

2.3.2 Rantauberangm Irrlgation System Constructlon Works

Thc Rantaubcrangm Irrigation Systcm Constructlon Works is as described below.
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(1) Location

‘The objective areas are located on both banks of the downstream of the Kuok
Intake Weir on the Kampar Kanan River, as shown in Fig. VII 3.5 of
SECTOR VII, IRRIGATION DEVELOPMENT PLAN. The imrigation area

- stretches from the intake weir to the Danaubingkuang Bridge.

(2) Access Road -

On the right bank, village roads from the national highway can be utilized as
access road. A pr‘ovincidl bridge crossing the Kampar Kanan River near
Bangkinang is the major access to the left bank. However, only v11[age Toads
are accessible on the way to the sites at the Jeft bank

| 3) Slte OfflCC and Plant Yard

The: pI'O_]cCt has a long stretch of work sites and several contractors. will be
involved in the construction. Site offices and plant yards will therefore be
located at convenient places for each contractor. An administration office may
be placed near Bangkinang.

(4) Construction Material -
Riverbed material in the Kampar Kanan Rivcr along .project sites is available
as fine and coarse aggregates. Excavated material from the nvcrbank can also

be utilized both as aggregate and embankment matenai

(5) Spoil Bank

: SWampy areas scattered in the vicinity of the headreaches and main canals can -

be used as spoil banks. Excavated materials are to be selected as much as

.possible, to be utll;zed as cmbankmcnt material for the river unprovcmcnt_

works.

{6) Land Acquisition and Evacuation

- Right-of-way for headreaches and main canals is to be acqu1rcd and families

to be affccted have to be compensated and evacuated prior to constmctmn

7 Constructlon Schcdulc

The construction schedule is shown in Fig, XIv.23. .

2.4

bclow

Bangkinang Area River Improvernent Works

" The conditions for Bangkmang Area Rlver Impmvcment Works are as dcscnbcd .
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(1) Location

The stretch downstream of  the Kuok Intake Weir as far as the

* Danaubingkuang Bridge on the Kampar Kanan River is sclected for the

Bangkinang ‘Area River Improvement Works. THe national highway from

" Pekanbaru to Payakumbuh through Bangkmang is aligned on the right bank of

this stretch.

(2) Access Road, Site Office, Plant Yard, Construction Material, Spml
Bank, Land Acquisition and Evacaution

The condition of these 1tems is similar to that of the Rantauberangin Imgatmn
System Construct:on Works in the preceding sectlon

(3) Borrow Area

Soil material for the crnbankment is to be taken ﬁ'om the foot of the low
undulatmg hills along the river,

4) Constructxon Schcdule

The constructlon schedule is shown in F]g XIV.2. 4

Kuantan River Multipurpose Development Project :

" The Iayout plan of the tcmporary constructlon fac111tlcs is shown in Figs. XIV.2.5 and

XIV.2.6.

2.5.1 K_uantan Dam Const_ruction Works

. The conditions for Kﬁantan Dam Construction Works are as described below.

: l(l)' " Location

The damsne is located on the Kuantan R1vcr at around 7.5 km from

Kotokombu and acce331ble only by boat with outboard engine.

(@) Ac_:cess Road

There are two alternative routes, one is‘on the right bank of the Kuantan River
(from Lubukkambacang) and the other is on the left bank (from Kotokombu).
The left bank has a steeper slope than the right bank. However, the former

; routc is preferable considering the followmg advantagcs

Kotokombu has more space for locatlng relevant facrhtles such as base '_
camp, plant yard and access road. : :

. River crossmg is less than that of thc nght bank route and thcrefore road
: length is shorter :
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¢ Abandoned railway route is panially found on the lcft_bank at the
elevation of around 75 m and this route is to be utilized.

A bridge is required to approach the right bank of the damsite, where site
offices and plant yard arc to be located because of the topographical
advantage. A narrow section of the river, around 1.3 km downstream of the
damsite will be sclcctcd for this crossmg '

Barges may also be used for transportation, especially for hauimg sand and
aggregate after dredging the river channel.

Feeder road from Jake to Kotokombu should be upgraded, especially enroute
to bridges, by the District Public Works prior to construction.

(3) Site Office .

In view of the accessibility of the damsite and the sequence of construction

works, a base camp is required at Kotokombu, Site offices are to be situated -

on the right bank, downstream of the damsite. A bridge crossing the Kuantan
River downstream of the damsite is required to aproach the site offices, plant
yard and spoil banks. This bridge will be used as an access for the
maintenance of the power station and relevant facilities on the right bank,

(4) Plant Yard

For construction of access road and diversion tunnel, one plant yard is located
near the base camp at Kotokombu. Another plant yard is to be located on the
right bank downstream of the damsite. Temporary pier is to be built at the
Kuantan River near the plant yards to facilitate unloading nvcrbed and other
construction materials,

(5) - Construction Material

Downstrcam of the damsite, on the Kuantan River, there are. several sandbars

and tiver banks with abundant volume of fine and coarsc aggregates. These

materials should be collected and stockpiled prior to the dam construction,
Selected materials derived from excavation of diversion tunnel and dam
foundation are to be utilized for the dam concrete aggregate after crushing.

() Spoil Bank

Spml banks are to be allotted on the. rlght bank dowrxstream of damsn'c where
the slope i is mlld and a vallcy is formed by a small tributary. .

' (7) Land Acqu1szt10n and Evacuatlon

Such spaces as base camp, plant yard and access roads in Kotokombu v1llagc .
are t0 be acquired or rented, No evacuation is antlmpdted for thc constructlon

of the dam and relcvant fac111t1cs exccpt the Teservoir area.
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(8) River Diversion Works -

(a) Diversion Tunnel

Tunnel works are commenced from open excavation of both portal arcas
on the right abutment. The construction period for open excavation is
one month. The excavation is carried out at average output of
460 m3/day. A combination of 15-ton bulldozer and 0.6 m?® backhoe, and
light equipment such as leg drills and pick hammers for blasting is used
for the excavation.

Two diversion tunnels, having a length of 460 m and 510 m and a

. round-shaped concrete lined inside diameter of 8.8 m, are aligned. The
tunnel works are to be carried out by 2 shifts because they are in a
critical pass for the river diversion.. The tunnels are driven from the
outlet portal toward the inlet portal side for 5 months. Average
excavation progress rate of the tunnel heading is, therefore, 3.9 m/day. It
is proposed that thc tunnels be excavated by the full facc method.

The excavated materials are to be haulcd to thc stockyard by a
combination of two 1.6 m? tractor shovels and three 11-ton dump trucks
and used as aggrcgatc materials for concrete,

H-shaped steel supports are to be installed at 1.2 m or 1.5 m intervals

both at the inlet and outlet sides of the diversion tunnel considering rock
~conditions, Additional steel support may be required for penr geologlcal
- condmon encountcred in actual cxcavatlon

Immediately after tunnel excavation, concrete lining is carncd out from
the outlet portal toward the inlet portal side for 5 months Llnmg is
' camcd out by a sliding form and concrete pump.

Backfill grout and curtain grout are . done by.5.5 kW boring machines
and 11 kW grout pump for one month,

() Cofferdarn

. Upstream primary cofferdam and downstream cofferdam are constructed
" by earth embankment for river diversion: The embankment volime of
7,200 m* for the cofferdams is obtained from both banks and is
. embanked by a combmatlon of a-15-ton bulldozer and a 5-ton v1brat1ng
~ roller. . :

After river diversion, excavation of main cofferdam is commenced. The

excavation is carried out for one month by a combination of 0.6-m3

“backhoe, 15-ton bulldozer, and light blasting equipment with average

.. output of 300' m¥/day. The excavated materials are disposed to the spoil
) 'bank by using 1.4:m? dozer shovel and 15-t0n dump trucks.
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The concrete of 16.6x10%m? for main cofferdam is placed at an average

volume of 250 m?/day with 0.75 m lift by a combination of 15-ton dump

truck, 11-ton bulldozer and 5 ton vibrating roller.
(c) Diversion Tunnel Closure

Prior to closure of the diversion tunnels, the intake structure of rver

outlet shall be completed. The diversion tunnels are closéd by diversion

gates (roller gate).

After closing the roller gates, the dwersmn tunncls are pluggcd with
concrete, Cooling of the plug is done by circulating river water thmugh
cooling pipes embedded in the plug concrete. The contact grouting is

finally carried out to seal the joint between the tunne! lining and plug
concrete segments, The plug works are done for 2 months,

Major equipment for the plug works is a combination of 3.2-m? agitator

trucks and concrete pump for plug concrete and 11-kW grout pump and -

200-1tr x2 grout mixers for contact grout.
9 Foundatlon Excavation

-The foundation excavation is started at both abutment walls before the river
~diversion. The riverbed portion is carried out -concurrently with the
construction of cofferdam after river diversion. An average output of
300 m3/day is carried out by a combination of 11-ton and 15-ton bulldozers,

" 21-ton bulldozers with a ripper and light equipment such as leg drills and pick

“hammers for blasting,

Excavated materials are disposed to spoil banks by using a 1.4-m3 dozer

shovel, a 2.1-m3 wheel loader, 8-ton and 15-ton dump trucks.
(10) Foundation Trcatment

The bcdrock of the grdv1ty dam is trcated by consolldatlon and curtam
groutings to attain the required strength and watcrtlghtness

The consohddtxon grouting is commenced. on the riverbed and carried out

toward the abutments before covering rock surface with concrete. The curtain
grouting is carried out through the upstream filet after the rock foundation is
covered with concrete.. Total grouting length of 15,300 m for consolidation

and curtain grouts is carried out for 5 months w1th an average pmgrcss of

150 m/day
(1 1) Cabic Crane

- A total of 339.1 x 10°m’ “dam concrete voiumc is scheduled to be placed for
30 months considering the time of the river diversion and dlvcrsmn closure.

Concrete placement works for dam are to be carried out in two shifts because -
they are also critical pass for-the dam construction. The estlmatcd workablc o

day is 625 days, su average concrete placcmcnt i3 11,300 m /month
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The monthly peak requirement of concrete placement is assumed to be 1.3
times the average concrete placcmcnt Wthh is calculatcd at 14,690 m’/month,
and the placement capacity is:

14,690
S LA N T W
S0 oxax07 > oM

(Note: Monthly operation day = 20; one shift working hours = 9; number of
ShlftS 2; operation efficiency = 0.7)

Assummg that a cycle time of concrete placcmcnt is 3.0 minutes, bucket
capacity is:

58x3
60

= _2.9m3

. Thus, a 3.0 m° concrete bucket is adopted. Considering the site condition of
both abutments, a 9.0-ton rail-rope-type cable crane is selected.

(12) Batching Plant

' Total concrete volume for the construction ckcept for diversion tunnel is about
439.8 x 10°m>. The required hourly production capacity of the plant is
60 m’hr. - T

A batchmg plant (3 0 m®, 1.0 m*and 0.75 m® mlxer) with the total capamty of
62 m /hr is installed on the right abutmcnt of the main dam.

(13) Crushing Plant

Assuming that a crushing plant produces one-half of the required concrete
aggregate, the peak requirement of crushed stone is estimated to be
11,000 tons/month.  Assuming that operation hour, day and efficiency is
7 hours, 25 days and 0.80, respectively, and productlon loss is 20 percent, the
rcqulred plant capa(:lty is:

11000x1.20_95't .
25X 7x080 onsfhr

Two crushmg plants w1th capamty of 50 ton/hr each are m<;talled near the
© batching plant on the right abutment. ' :

;(14) Rcscrvoerrea :

" The rcscttlcmcnt of local mhabltants and rclocatlon of roads and relevant
~ structures in the reservoir area formed by the Kuantan Dam which lies mainly
~in West Sumatra Provmce are necessary before the commcncemcnt of the
. construction works - : :
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(a) Evacuation

‘The following villages are to be partially or complétely submerged
depending on the reservoir water level:

(i) - Kecamatan Sijunjung
e Durian Gadang
(ii) Kecamatan Tanjung Gadang

» Padang Tarap, Pmtu Batu Tanjung Keling, Air Amo, Lubuk '
Kapiek, Mudik Kimik, Banjar Tengah,

(iii) Kecamatan Perwakilan Tanjung Gadang

e Batang Karing, Sungai Mandar, U.P.T. (Unit Pcnempatan
Transmlgrasx) Timpeh IV.

A topographic map on the scale of 1:10,000 dc.v'eloped'. by JICA and
covering the reservoir area is available, and the number of houses to be
submerged is counted and summarized in Table XIV.2.1.

() Road Relocation

~ Between Lubukjambi. and Kiliranjao, the Trans-Sumatra Highway
crosses the Karing River, a tributary of the Kuantan River, and a few
kilometers of this section is to be submerged. Road relocation is required
on this section, District and village toads, logging roads and bridges are
also to be inundated. The length of such road sections and number of
structures are estimated from the t0pograph1c map of 1:10,000 and
summanzcd in Table XIV.2.2, '

(16) Construction Schedule

The construction schedule is shown in Flg XIv.2. 7.

2,52 Lubukjambi Intake Weir Construction.Works

The layout plan of temporary constructlon fac1ht1es for the Lubukjambi Intake Wcu' '
Construction Works is shown in Fig. XIV.2.8. :

1) Locatlon

The weir site is located in-a shortcut on the nght bank of the Kuantan chr
around 13 km upstream: from Lubukjambl A small hill with' the height of :
around 80 m extends from the south and recedes near the site. The pcnmctcrs S !
of the site have no particular village name because: thcy scem to have. rnoved- '

- from the’ two adjacent v1llages, Sungal Alah and Sungai Pinang
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(2) Access Road

A village road aligned along the right river bank of the Kuantan River leads to
the village between the Alah and Pinang rivers. Around 200 m from this
village, the weir site is located in the middle of the paddy field. Two wooden
bridges are identified on the village road and required to be replaced for heavy
loads. The road of 2.9 km from the entrance to the weir site is to be widened
and metalled for use as access road.

The feeder road from Lubukjambi to the entrance of the access road is to be -
upgraded by the District Public Works prior to construction.

(3) Site Offices

On the right bank of the river, upstream of the weir site, site offices arc to be
located. :

' -(4) Plant Yard

Plant yard is also to be located adjacent to the site ofﬁces in consideration of
the access road and construction material.

(5) C0nstruct10n Matcnal

" Material from sandbars in the Kuantan River and excavated matenals from

both the weir site and the shortcut are to be utilized as fine and cearse
aggregates. Debris of coal washed down from coal mines upstream can be
found along the nvcrbank and such kmd of matcnal should bc exciuded from
the aggregates.

©®) Location of Welr Site

- With referencc to the nnplementatmn schedule, the construction. of the
- Kuantan Dam will be commenced onc year carlier than the weir and both

structuies are to be completed simultancously in 2004, Therefore, during the
construction of the weir, there are no flood control facilities upstream and the
vicinity of the weir site is flood prone area. Flood water somctimes reaches -
above tiverbanks where the weir site is to be located. Thus, the temporary
cofferdam method to enclose the work sites in the river channcl is not suitable

_here. The right bank paddy fields are selected for the weir site and connecting

channels to. make. dry construction possible. After completion of these

structures, the original river will be diverted through the new channel.
(7). Spoil Bank R

~ Spoil bank is to be allotted in the -\}ailcy at thc_'foﬁt o.f ”thc_hi.ll near the site,
' (8-). I.and Aéquistion and Evacuati'(')n | |

S Land to be acqu:rcd as right- of-way for the shoncut mcludmg the weir site is |
- _dround 30 ha, of whlch 9.7 ha are rcsxdcntlal arca, 14 1 ha arc wet paddy
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ficlds and 6.2 ha are orchard farms. Such spaces as snc offi ices, plant yard and
spoil bank are also to be reserved.
Thc number of houscs to be relocated is around 80, mcludmg small huts

After complctlon of the shortcut, the existing river course may be utlhzcd as a
rcscttlcment area, if it is reclaimed.

(9) Construction Schedule

The construction schedule is shown in Fig. XIV.2. 9 Irngatlon water intakes
on the left and right banks are also to be constructed.

253 Lubukjambi Irrigation System Construction Works |

The conditions for the Lubukjambi Irrigation System Construction- Works are as
described below. :

(1) Location

The project area is on the left bank of the Indragiri .R_ivér, from the
downstream of the Lubukjambi Intake Weir down to Kampung Baru.

(2)  Access Road

A national highway from Talukkuantan  and a provincial road from
Talukkuantan to Japura are the major access to the project sites. Village roads
from thc major access are also utilized. : :

(3) Site O_ffice and Plant Yard

The projcct has a long stretch of work sites and several contractors will be
involved in the construction. Site offices and plant yards will therefore be
located at convenient places for each contractor An admmstratlon offi ice may -

be placed near Talukkuantan.

“) Construction Material

. Material from sandbars at the Kuantan Rlver w1ll be utlllzed as ﬁnc and coarse
aggrcgatcs _

(5) Spoil Banks

Swampy areas scattcrcd in the vicinity of thc headreaches and mam canals are
to be allocated as spoil banks. : . s

(6) Land Acquisition and EvaCu'atiOn '

Right- of-way for hcadreachcs and main canals is to bc dcquucd and famxhes _
 to be affected havc to be compensated and evacuatcd pnor to the constructlon :
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)] Cdnstruction Schedule

The construction schedule is shown in Fig. XIV.2.9.

Rengat Area Flood Protection Works

The conditions for Rengat Arca Flood Protection Works are as described below.

(1) Location

From Pekanbaru to Rengat, a new national highway of around 280 km
through Japura is available. The town of Rengat faces the Indragiri River and
its surrounding area is mainly swampy land; therefore, a ring dike is to be
constructed around this area as urgent flood protection in consideration of the
Rengat Development Plan and other relevant requirements.

(2) Access Roads

No access road is required in view of the location of national highway and
project sites and the sequence of construction works.

" (3) Site Office and Plant Yard

Site offices and plant yard are to be located near the project sites. The
administration office may be placed at Rengat town.

(4) Construction Material

Only sand is available in chgaf.' Other construction materials such as coarse
aggregates and soil materials for embankment should be hauled from outside
of Rengat. : '
(5) * Quarry and Borrow Areas

The nearest. quarry where .granitc_is supplied is located at Talanglakat, 7 km
away from the national highway to Jambi. The hauling distance will be

: _'amund 75 km..

A borrow area is currently being operated at Pematangreba, around 2 km

south from the intersection, for the embankment material of road construction.

In the vicinity of this area, a new borrow arca can be exploited in accordance
with the town dcvcl()pmcnt plan

(6) Spoil Bank

Low-lymg areas in the v1c1n1ty of thc pro;ect s1tc are to be allocatcd as sp01l

banks.
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(7}  Construction Schedule

- The construction schedule is shown in Fig. XIV.2.10. -
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