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1.

SEKRANG-1 (Sri Aman Area)

" ~Topography
- The slope -and  width of both banks ‘at the damsite are suitable

for the construction of' £i11 type dam with a maximum height of 60 m
and -maximum length of 240 m.  The wmaximum height of the dam,
however, is limitted to be less than 40 m due to existence of "a
saddle about 3 km to the north of damsite. Excepting this site,
there is no other suitable gite for dam construction - in this
area, A 40 -50 m wide rlverbed is composed of approxzmately B m
thick gravel depos1t. s

.'-Geology

Base- - rock at. the dams:.te is slate of the Belaga Format:.on of Upper

~Cretaceous to mid-upper Eocene age.  Weathered soft slate is found

in the right bank riverbed. The left abutment is covered with-a 3 m
thick clayey talus deposit. The right abutment consists of clayey -
slate to a height of 15 m above the riverbed, where soft slate
outcrops are observed. A fill type dam but not concrete dam will be
applicable &t the damsite. Hard slate is found at the powerhouse
site on the right bhank. T ' )

~Quarry site

A quarry consisting of alternation of sandstone and s_iate is
available at 2 km. to the north-northwest of the damsite.

~Aggregate

River deposits 'consisting of sand, gravel and cobbles (5 cm average
and 10 ¢m maximum 51ze) are avallable abundantly along the Batang
Sekrang. -

hAccessibility

For access to the site, a 16 km access road is to be newly
constructed being branched from the public road between BETONG and
SRI AMBN.

~Land ccmpensatlon and - resettlement

Mo resettlement will be needed. Some oompensatlon for the pepper
cultivation area on the right abutment will be needed.

~Present water: use

The Batang Sekrang is used for navigation by dwellers in the up-
and downstream of the damsite.

—-Transmlss ion 11 ne

Approximately 30 km long transmission line should be constructed
through primary rain forest.,



2.

SEKRANG-2 (Sri Aman Area)

~Topogr aphy

'Slope and width of both banks are suitable for the construction of

approximately 100 m high £ill or concrete dam with a crest length of
about 400 m. A 70 m wide riverbed is composes of approximately 4 -
5 m thick gravel deposit.

—Geology

Base rock at the damsite is graywacke of the Belaga Formation.
Alternation of graywacke and slate is found about 100 m downstream
from the damsite. The powerhouse site on the left  bank consists of
alternation of graywacke and hard slate. The right bank is covered

‘with a 5 - 7.m thick clayey talus deposit. The riverbed is composed

of a1~ 2m thick sand and gravel deposit. The left bank is
covered with a 2 — 3 m thick terrace deposit consisting of -fine sand
and silt. :

—Quarry site

A graywacke quarry site is located about 1 km to the north of
dansite. .

—-Aggregate

Cobbles stones ' comprising 5 cm average and 10 cm maximum size are

available abundantly along the Batang Sekrang.
~Accessibility |

A 35 km long access road shall be newly constructed, bé'ing branched
off from the public road between BETONG and SARIKEI. :

~Land compensation and regettlement
No resettlement will be needed.
—Present water use

The Batang Sekrang is presently used for navigation by dwellers in
the up— and downstream of the damsite.

"—Transmission line

Approximately 45 km long transmission line' should be constructed
through primary rain forest. '



- 3. KANOWIT {(Sarikel Area)

~Topog raphy

'I‘he dams1te valley has a width of about 400 m., The left abutment is
relatively steep up to a height of about 60 m above  the
riverbed., Top of the left bank forms a thin abutment., The 60m
wide riverbed is composed of sand and gravel deposit.

‘The - right bank forms a low-lying open topography over a width of
some 260 m wntil it reaches the massive abutment, being composed of
low terrace in a width of about 80 m and a low hill for the
remaining width (See Fig. V-7 of Appendix V).

"~ The dam height is limited to be less than 40 m due to existence of
many - low saddles on both banks.:

~Geology -

The Kanowit aréa is in the zone of sedimentary rocks so called
Belaga Tormation of ‘Upper Cretaceous to mid-upper FEocene age.
Base rock at the damsite and powerhouse site consists of phylitte
intercalated with argillite of the Belaga Formation.

- Phyllite and argillite at the dam and surrounding areas are soft and
‘cracky -due to weathering, Schistosity and 3 - 10 om -interval
joints are observed in the bage rock.” The left abutment is covered
with a 3 ~ 5 m thick sand and silt. The riverbed is composed with
of a 2-4m thick sand and gravel deposit. The right bank
is covered with a 1 - 4 m thick alluvial terrace deposit
consisting of fine sandy materials. The foundation geology will
only allow to build a f£ill type dam of low to medium height.

~arry site

No suitable rock. material is found in the vicinity. All the
vicinity seems to be covered with phyllite which will become fine
materials when quarried.

The existence of beds of sandstone was clarified in the geological
report* as follows.

In the 1lower part of Stage II {Belaga Formation), beds of
sandstone occur from 50 to 300 feet thick, as in the Sarikei,
Nyelong, Julau, Entabai, upper Kanowit and Katibas Valleys.
Such beds are composed of massive, hard, medium~to coarse-
grained, dark grey-green rock.

As stated above, possible quarry site of this sandstone can be
expected at some 20 km to south-southeast of the potential damsite.

* Wolfenden, E. B. (1960) The geology and mineral resources of lower
Rajang valley and adjoining areas, Sarawak Memoir II; Brit. Borneo
Geol. Survey Ann. Rept., (P32-P33)



-~ Aggregate

Although there are abundant riverbed deposits in the Sungai
Kanowit, these deposits consist of weathered sandstone, ‘phyllite
and slate which may be disqualified qualitatively. A further
detailed survey is required if this site is choosen. -

~Accessibility

The damsite will be accessible thi'ough a public road which is
. under construction aiming at completing within 4-5 years.

~Land combensation and resettlement _

The reservoir area is widely used for cultivatich with many
housings. It . is reported preliminarily that approXimately
3,000 people have to be resettled.

~Present water use

The Sungai Kanowit is used for navigation by dwellers in up and
downstream reaches of the damsite. : :

~Transmission line
Approximately 65 km long transmission line is needed to reach

Sarikei. Most of the transmission towers will be accessible from
the public roads, existing or under construction.



4, MEDAMIT-2 (Limbang Area)

~Damsite topegraphy

River course at the damsite meanders complicatedly. It is possible
to construct an  intermediatly high dam. Width of the river is
_narrow, at about 15 m, with sardstones exposed on the both banks.
Ieft abutment slope is steep with a height of about 90 m, but
the right abutment slope is gentle.

nPowerhousa topography

The powerhouse will be located at a toe of gentle slope on the right
bank of the Sungal lebang. No topographic difficulty is found.

-Damgite geology

The foundation of damsite consists of about 15 m thick graywacke and
hard shale of the Setap Shale formation. Dip and strike of these
sedimentary rocks -are 50 NE and N 30 W, respectively, dipping

_ downstream at the damsite. Graywacke has dip joints of 25 degree
downstreamward. The left abutment is covered with thin overburden.
The riverbed 1is composed of a 2 m thick gravel and cobble stones.
The right bank is covered witha 5 m thick clayey topsoils.
Construction of a high concrete dam will be questionable in view of
extensive joints dipping toward the downstrean.

-Powerhouse geology

Geology of the powerhouse site consists of limestone and weathered
shale, Limestone distributes beneath the shale along the Sungai
Limbang. A 5 m thick fractured zone extends along the boundary of
limestone and shale. The powerhouse is located on the limestone,

~Quarry site

No guarry site suitable for acquiring rockfill material is found in
the vicinity. All the mountain in the vicinity seems to be
covered with shale in palaeogene stage. This suggests a difficulty
of constyuction of a £ill type dam. .

~-Aggregate

Aggregate materials for concrete is available in river reaches
within 2 km up- and downstream from the damsite in an order of
approximately 10,000 m3. The concrete intake weir can be
constructed by use of these aggregates. Tor the powerhouse and
headrace tunnel, aggregate is available abanduntly in the Sungai
Limbang . ' 4

~ACess ibility

There exist logging roads passing just upstream of the damsite and
" also at the powerhouse site. Only a short access road of about
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200 m, with a bridge to cross the Sungai Medémit,' will be needed.
Mo new access road will be needed at the powerhouse site except. for
a road to the head tank.

~Land compensation and resettlement

No compensation or resettlement will be needed.

~Downstream water use | | A.

River seems to be usable for na#iga{:ion in a strech of about 20 km

upstream from the confluence with the Sungai Limbang. No many
houses, however, are obserbed along the river course.

~Transmission line

Transmission line from the powerhouse to Limbang will be 60 km in
length. Most of the transmission towers will be accessible from the

existing logging roads.



5. PASIA (Limbang Area)

- pPamsite toﬁdg:;aphy

" The damsite is proposed on the top of rapid stream of the- Sungai
Pasia whereat the riverbed gradient is about 1/20. Width of the
rock-exposed riverbed is approximately 20 m. . Both banks  at the
damsite is confining the river in a steep V-shape ‘gorge with

~ graywacke exposed on the slopes. Construction of a high dam of. over

.150 m may be possible. - ' . .

~FPowerhouse 'topography o

The powerhouse is located on the left bank of the Batang 'Trusan
about 2 km upstream from the confluence with the Sungai Pasia.
The scheme will harness a gross head of about 310 m. Topography at
the powerhouse site is relatively steep.

—Geology

All the project area consists of graywacke of the Meligan Formation.
Damsite, powerhouse site and along the Sungai Pasia are covered with
the exposed rock. Proposed route of headrace tummel also consists
of graywacke.

—Quarry site

All the area in the vicinity is covered with graywacke. Rock quarry
will be available elsewhere in the area.

~RAggragate

Aggregate material is scarce in the steep stretches of Sungai Pasia.
About 5,000 m3 will be available in the Batang Trusan about 5 km
upstream from the proposed powerhouse site, This area is located
just at the end of the logging road now under construction.

—-Accessibility

There exists a logging road reaching up to Lawas, about 5 km from
the powerhouse site in air distance. The road to lLawas is via Long
Sukang where there is an airport for domestic air flight. A bridge
crossing the Batang Trusan at 2 km downstream from the abandoned
village, Long Merarap, or about 5 km upstream from the proposed
powerhouse, will be constructed by mid—-1987, reported by a logging
company. On completion of the bridge, the road would be put in
gervice. The intake and powerhouse sites are situated in steep
mountain areas in primary rain forest, which makes access thereto
‘very difficult, an additional 20 km long access road will be needed
to reach these construction sites.

~Land compensation and resettlement

No compensation nor resettlement is needed.



~Pownstream water use .

There is no inhabitant in the basin upstream from the intake site.
The scheme will deplete river flow in stretches of about 8 km in -
length, but this 8 km rapid stream is presently not utilized for any
purposes. No waterborne traffic nor fishery activity is observed in-
the vicinity. ' ' .

~ Transmission' line

A 110 ki long transmission line will be required for supply of power
to  Limbang area. About 20 km out of 110 km has to pass through
primary rain forest area till it reach the upstream part of the

Sungai Medamit. Remaining 30 km will be accessible either from the
existing public road or logging roads. ' '
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6. AYAT (Kapit Area)

~General Topography

In the map study, the proposed dam site. was selected Just downstream
of confluence of Sungai Sungkabang and Sungai Ayat. The ' powerhouse
wag proposed about 2.5 km downstream from the damsite .aiming at

- utilizing a 110 m hlgh head as shown on the map in a scale  of
1/50,000. . o : oo

. However, field ,recozmaissance - revealed by . means of the - altimeter

_meansurement that there is no high head available between .the dam. and
powerhouse sites. The total head available in  a series .of  rapids
along the river is approximately 20 m at the maximum. This suggested
that contour information extracted from the map was incorrect.
Observation on field concluded power potential at this site to be less
attractive.



7. BANGKIT {Kapit Area)

~General Topography

The potential site was selected just downstream from confluence of
. the Sungai Bangkit and Sungai Rirang. The powerhouse was proposed at
about: 900 m downstream from the damsite aiming at utilizinga 30 m
" head shown on the map in a scale of 1/50,000. However, as is the case
of Ayat,  this ‘topographical information on the map was fourd to be .
incorrect during field reconnaissance. '

Measuremént by altimeter on the field indicated that power head
available at the site be actually less than 10 m.  The scheme was.
abandoned due to this finding. ' : '



8. KAPIT-2 (Kapit Area)

-Damsite prography

The slope and width of both banks at the damsite are suitable " for
the construction of a fill type dam in a maximum height of some 65 m
with a crest length of 170 m. A 23 m wide riverbed is exposed of
rock. The .right bank shows a open topography. in immediately
downstream area which offers a suitable site to provide powerhouse
and - switchyard. No any natural head exists along the river. The

" pight abutment area and left abutment downstream area are cultivated
for plantation of dry paddy and corn. All trees on both banks had
been cut the fire cultivation. No fire cultivation area exists in’
the proposed reservoir area.

~Damsite geology

Base rock at the damsite consists of graywacke and slate of the
Belaga Formation. In both abutments and river shores chbserved are
the exposed faces of alternation of 2-10 cm thick hard graywacke and
1-8 cm thick hard slate. This alternation distributes along the
Sungai Benuan. The both banks at damsite and its vicinity seems to
be covered with weathered clayey slate. The outcrops of slate are:
observed on the top of right abutment along the existing logging
road. There also exists exposed clayey slate on the left bank
covered with a 4-5 m thick terrace deposit consisting of sand and
gravel. A lower part of the right bank, some 10 m high above the
riverbed, above is covered with topsoil consisting of clay and sand.
The - upper part is covered with topsoil consisting of clay. In
general, geological condition is suitable for a fill type dam, but
not for a concrete dam. .Base rock at the powerhouse consists of
weathered slate of the Belaga Formation. Weathered slate has schis-
tosity at a thickness of 1-2 mm. The sistosity dips steeply. The
geological condition is suitable for powerhouse foundation.

~Quarry site
A sandstone quarry site is available at 4 km north of the damsite,

which is also conceived as the quarry site for the Mukoh scheme
located agbout 1 km away from the quarry site.

—Aggregate

River deposit of aggregate materials is limited along the Sungai
Benuan, though the deposit consisting of sand and gravel in a size of
37 cm-and maximum size of 25 cm are observed cccassionally.
~Accessibility

There exists logging road passing just downstream of the damsite.

~Land compensation and resettlement

About 2 hectares of the fire cultivation land should be compensated.
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~Downstream water use
The damsite seems navigable. The river, however, seems not to be
utilized for navmgatlon to and from the downstream reaches because of

existence of a series of rapids along the Sungai Mukoh about 5 km
downstream from the dam51te.

H'I'ransmissim line

'Approxmately 27 km long transmission line is needed to reach Kapit.
The line route will be accessible from the exlstmg logging roads.
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9. MUKOH (Kapit Area) Additional Potential Site

The Mukoh potential site is located on the Sungai Mukoh. 3.3 km
.straight distance downstream from the confluence of the Sungai Mukoh
- and Sungai Benuan (at which the Kapit-2 is proposed). The .Mukoh

damsite is located 5 km downstream from the Kapit-2. The Mukoh is

selected as a run-of-river type scheme aiming at utilizing a natural

and damming-—up head of about 45 m and abundant annual discharge of 25

cTns.

_ ~Damsite Topography

The damsite is located on almost top of 1 km long rapids of the
Sungai Muokoh whereat a total natural head of about 25 m exists.: The
river at the dam axis is confined by high mountain projections from
both banks. Steep slopes are formed on both banks, ascending at 60
degrees from the 15 m wide sandstone exposed riverbed. A 110 m high
dam may be constructed from topographic viewpoint. Although the
shifting of the dam axis upstreamward by about 300 m will obtain an
additicnal 5 m natural head from the upstream rapids, the proposed
downstream site seems more advantages than the upstream site since
_the latter would require a 300 m long additional tunnelling. ‘

~Powerhouse topography

The powerhouse site located at the end of a series of rapids is
situated on the .right bank of the Sungai Mukoh about 1.5 km
downstream from the damsite. 'The site shows a steep topography,
which may involve a large excavation work. The river is formed by
hard banks with exposed rock.

~Damsite geology

Base rock at the damsite consists of hard graywacke of the Belaga
Formation. Graywacke exposes at both abutments as well as river-
shores. MNo riverbed deposit is observed at the damsite. Two types
of Jjoints are observed in graywacke, tight vertical joint and open
flat-lying Jjoint., Vertical joints at an intervals of 15-20 cm are
observed in a direction along the Sungai Mukoh. Flat-lying joints at
an intervals of 10-20 cm dip downstreamward in 20 degrees. The
geological condition will be suitable for a low concrete dam or high
fill type dam. Construction of a high concrete dam will need a
further detailed investigation, in view of particular geoclogical
structure dipping downstreamward.

~Powerhouse geology

Base rock at the powerhouse. site consists of hard slate of the Belaga
Formation. Slate has vertical schistosity with a thickness of 1-2
mu, The geolocical condition is suitable for powerhouse foundation.

—Quarry site

Graywacke quarry is available on both banks. High mountains forming
a V-shape gorge around the damsite mostly consist of hard graywacke.
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~Aggregate

Gravel/cobbles deposits containing 10-50 cm size gravel and 150-200
cm Size boulder are available about 100 m upstream from the damsite.
Some of aggregate materials for concrete will have to be - produced
either from these gravel/cobbles or excavated graywackes, Fine
aggregates must be secured in the sources away from the site.

-hocessibility

A logging road exists along top of mountains about 1.5 km upstream
on the right bank. Being branched off therefrom, a 6 km long access
road is to be built to reach the dam and powerhouse sites. '

~Land compensat'ion,and resettlement

Neither land compensation nor resettlement are needed - in the
reservoir/pondage area. '

~fownstream water use

Mo utilization of river in reaches of steep rapids. The rapids is
imnavigable. ' - .

" ~Transmission line

Approximately - 25 Km long transmission line will be needed to reach
Kapit. The line route will be accessible from the existing logging

roads.



10. KAPIT-1 (Kapit Area)

wDam51te topography

‘I'ne rlver valley is relatively wide, with right abutment slope
slanting downstreamward. Maximum practicable dam height is about
35 m with a crest length of 200 m. Dam volume will be- large due to
non—uniform topography prevailed at the damsite. The powerhouse and
switchyard will be provided on the flat right bank.

-Damsite geology

Base rock at  the damsite consists of slate and graywacke of the
Belaga Formation. Strike of the bedding is N 60 W, and dips toward
right bank in 40 degrees. Soft slate crops out on the left abutment.
The soft slate has open joints at an intervals of 5-10 cm in parallel
with schistosity. A 3-5m thick alluvial terrace deposit exists
along the . left bank river shore about 10~20 m downstream Ffrom the
propogsed dam axis. Weathered graywacke crops out on the right bank.
Weathered graywacke has open joints at an intervals of 15-30 cm. The
rock is soft to hard. Another alluvial terrace deposit exists left
bank about 5-10 m  upstream from the damsite. Thickness ‘of the
graywacke is estimated to be 40-50 m. The riverbed is composed of a
2-3 m thick sand and gravel. The geological condition is not
suitable for a concrete dam. Base rock at the powerhouse is slate.
It is soft due to weathering and has schistosity at an interval of 2-
3 mm.

-Quarry site

All the mountains in the vicinity seems to be covered with soft
~ glate. No suitable rock material is found in the vicinity.

—~Aggregate

River deposit containing 7 om average and 15 cm maxkimum size
sandstone  particles are available along the Sungai Menuan
sufficiently for the construction use.

—~Bccessibility

Approxmately 15 km long access road will be needed from the Batang
Rajang to the damsite.

~Land compensation and resettlement
Approximately 40% of the reservoir area is cultivated for plantation
of pepper, dry paddy and rubber. Four (4) longhouses, one (1) school
- and approximately 500 people have to be resettled.

~Present water use

The Sungai Menuan is bemg used for nav1gat10n by dwellers in reaches
up and downstream of the damsite,



~Transmission line

Approximately 8 km long transmission line is needed to reach Kapit,
passing through the cultivated land.



il, IBAU (Kapit Area)

~Damsite topography

.The damsite is suitable for building a 60 m high and 230 m long fill
type dam. The valley bottom is relatively wide, being composed of a
water channel of 25 m wide on the right side and a 25 m wide and 5
m high terrace deposit on the left side. The powerhouse and switch-
yard will be located on the right bank.

~-Damsite geology

Base rock at the damsite consists of slate of the Belaga Formation.
The 1lower part of left abutment, to a height of 5 m above the
riverbed, is covered with alluvial terrace deposit congisting of
silty sand and gravel. The upper part is covered with weathered
"slate consists of clay and rubbles. . Slate crops out on the right
bank and has joints at an intervals of 5-10 cm in parallel with
schistosity. The riverbed is composed of 2-3 m thick silt, sand
and gravel deposit. The base rock of slate is not suitable for a
concrete dam. Base rock at the powerhouse also consists of slate.
The slate is soft due to weathering and has open joints at an
intervals of 5-10 cm in parallel with schistosity.

-Quarry site

No suitable rock material is found in the vicinity, All the
mountains in the vicinity seem to be covered with weathered slate,

~Aggregate

River deposits containing 3-7 cm size and 20 cm maximum size
sandstone gravels are available along the Sungai Ibau sufficiently
for the construction use.

—Accessibility

Approximately 8 km long access road is needed from the Batang Rajang
to the damsite.

~Land compensation and resettlement

Approximately 2 hectares of the cultivated land and one longhouse
shall be compensated and resettled. '

—~Pregent water use

The Sungai Ibau is used for navigation by dwellers in the reaches up-
and downstream of the damsite.

~Transmission line

A;prokimately 25 km long transmission line is needed to reach Kapit.
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