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maintenance flow, dredging works arc recommended as the feasible measure

against clogging of the river miouth.

Maintenance Flow.to Facilitate Navigation

'Nav:ganon is active only downstream from the Muda Bamrage where thc I:dal

level has a dommant influence on the available water tevel for navngatmn
Maintenance Flow to Prevent Satine Water Intrusion

The saline water intrusion is now being controlled and stopped by the Muda
Barrage located about 10 km upstream from the river mouth. Therefore, noriver

maintenance flow is required to check the saline water intrusion.
Maintenance Flow to Preserve Groundwater Level

The siver maintenance ﬂow is uscful to maintain the groundwalcr level during a

. drought perrod In the case of Muda river basm howevcr, lhe ma}or water

supply source is the river surface flow, and no pamcuiar requrremcnt for river

maintenance flow is indicated in thls aspect.

8.1.3 Determination of Minimum Requirement ol‘ Discharge for Rlver

Maintenance F Iow

The determination of minimum requirement of discharge for river maintenance flow

has been'cam‘ed in consideration of the following items:

(1) Chcckpomt and Catchment Arca for Estimation of River Maintenance Flow

The ncccssary discharges for each of the aforesald dominant factors were

-estimated at the sclected reference points, and the river maintenance flow was

finally 'dctcnnined by 'synlhel_ic evaluation, '_I'hc.seleclcd reference points are

herein enumerated as follows:

(@) Muda River at the cxlsnng feniang Gauglng Statlon [Pmnt MJIG);
)  Muda River at Jam S Omar [Point M(}S], |

- (¢} -Muda River at Ldg. Victoria { Peint M(LV) I

- (d) Ketil River at Kuala Pegang {Point K (K)); and

(¢)  Chepir River at Batu Lima [ Point C(B)].
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The catchment area of -the abové reference points is significant for the

~ estimation of river maintenance flow. Among the above reference points,

" Jeniang, Jam. S. Omar and Ldg. Victoria ar¢ located downstream of Muda Dam.

- AH of the runoff discharge from the catchment arca of Muda Dam (984 km®) is

- diverted to Pedu Dam and does not flow down to these reference paints.

Accardingly, the catchment arca of Muda Dam was excluded from that of the

reference points in the estimation of river maintenance flow.

~Thus, the following catchment areas were applied to the estimation for each

reference point.

Catchment Area of Reference Point

Reference Point Topographzc Calchmenl ‘Catchment Arca Apphed
) , Areca (km ) | . to Estimation (km )
Jeniang [M(IG)} 1,740 756
Jam S. Omar [M(JS)} 3,330 2,364
Ldg. Victoria [M(LV)] 4,010 . 3026
Kuala Pegang (K (K)) 704 . : 704
Batu Lima [C{B)] 233 233

2 NcceSSary Dis‘chargc' to Maintain the Appropriate River Water Quality

The river flow discharge was cstlmatcd by the following formula assummg that

the dlscharge needs to dilute the BOD concentration to less than 6 mg/l, which

is the altowable level for use of treated drinking water.,

Om = 1000x PL + BOD(R)

Where,

Om :
- PL s

BOD(R)

Necessary river maintenance discharge (m’fs)

Gross weight of pollution loads generated at pollutant
sources (mg/s)

Requircd BOD concentration (assuined as 6 mg/t)

The estimated necessary discharges for reference pomls are as summanzcd

below
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- Necessary Discharge to Maintain River Water Quality

Checkpoint

" River BOD Load " Discharge to Dilute
) System ~ (mg/s) (m'fs)
Jeaiang {M{JG)) Muda 42,988 7.2
Jam S. Omat [MUJS)) | Muda 133,400 222
Ldg. Victoria [M(LV)] | Muda 172,066 28.7
Kuala Pegang [K{K)] .| Ketil . - 43,087 .72
Batu Lima [{C(B)} | Sic 14,260 2.4

(3) Necessary Discharge to Conserve Natural Low Flow Regime

The following two items were assumed to be puaranteed even after the

construction of the proposed Beris Dam, Jeniang Transfer Canal, Naok Dam

and Reman Dam:

{a) The specific discharge of 0.0069 mﬁs should be maintained even after the

“construction of water resources steuctures. The specific discharge is the

average value of river maintenance flow guaranteed by dams in Japan and

~ conventionally applied as the dam guarantec flow in the country.

(b) The present 335-day discharge also should be maintained even after the

construction of water resources structurcs. The discharge was estimated as

the third lowest among the values for a 33-year period from 1959 to 1991,

approximately correspondinig to a recurrence probabitity of '10-5;_ear return

' period.

The necessary discharge to conserve natural low ftow regime was hereln

assumed as the larger value between the above items, and éstimated as betow.

Necéssary Discharge to Conserve the Natural Flow Regime

Check Point River

© 355-Day

Catchment | Discharge of Necessary

System Area - 0.0069 " Dischargé Discharge

&m?) - m¥s/km? (ms) (m*5)

: ‘ (/) :
Jeniang fMUJG)] Muda | . 756 - 152 17 7.1
Jam S, Omar {M(UJS)] | Muda 2364 16.2 15.7 162
Ldp. Victoria [M(LV)] . | Muda 3,626 20.9 20.3 20.9
Knata Pegang [K(K)] | Ketil J04 48 4T 48
Batu Rima [(C(B)]) Sic 233 £6 1.5 16
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Necessary Discharge to Conserve River Ecology

' There exist the freshwater fishes of less than 50 cm'in length in the lower stretch

and 20 em in leaglh in the middic and upper stretches of Muda River, To
conserve water space for these freshwater fishes, the minimum thui'rcment of

river water depth was assumed as SO c¢m at Jam. S. Omar [M(IS)] and

: Ldg Victoria [M{LV)], 30 cm at Jeniang [M(JG)} and Kuala chang [K(K)]

o)

and 25 ¢m at Batu Lima [C(B)]. To maintain the said water deplh the followmg

dlschargcs are réquired as river maintcnance flow.

Ne'céssary Discharge to Conserve the Present River Ecology

Checkpoint River Catchment Area Discharge
' Syslem (k) (m3/s)
Jeniang [M{JG)] Muda . 756 - 1.9
Jam S. Omar [M{J8)] - | Muda 2,364 4.6
Ldg. Victoria [M(LV)Y] | Muda 3,026 -11.4
Kuala Pegang [K(K)]} | Ketil, - 704 31
Batu Lima [(C(B)] Chepir 233 2.1

Necessary Discharge to Maintain River Scenery

In accordance with the ongoing "Love Our River Campaign," the requirement of
beautiful river scenery has increased. With Teference to the cnvironmental
guidelines in Japan, it was assumed that about 20% of the river channel has to
be constantly covered with water to maintain a desirable river scenery. To

guarantee this conditien, the following constant discharges are required.

Necessaty Discharge to Maintain the River Scenery

- Checkpoint River - Catchment Area Dlscharge

. System  (kmY) (ms)
Jeniang (M(JG)] Muda 756 6.5
Jam S. Omar [M(JS)] Muda 2,364 4,2
Ldg. Victoria [M(LV}] | Muda 3,026 17.4
Kuala Pegang [K(K)] Ketil 704 35
Balu Lima {(C(B)] Chepir 233 0.9

{6) Optimum River Maintenance Flow

~ As tabulated below, the dominant facter to determine the river maintenance

flow is the discharge to maintain the river water quality, which corresponds

8-7
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appi‘ovzimatcly to the specific discharge of 0.01 m*/s/km?, In other ‘words, the
spécmc discharge of 0.01 m /sfkfn is thc minimum requirement to cover the .

dischargc rcqutrcd for thc factors in (2) to (5)

*’ Synthetic Evaluation dn Necessary Discharge as River Maintenance Flow

Ap-plied

Checkpoint | ) Necessar) D:schargLe in Factors (°f5)
' - | To Maintain | Te Conseive | To Conserve To Maintain {;s 0. 91
River Water | Natural Flow | Rives Ecology | River Scenery msfkar’)

( £] ¢ Quality: _Reginie " Systeni s

M(IG) 12 11 1.9 - 65 : 77
MUS) 222 62 ) 4.6 - 42 234
MLV} -28.7 20.3 114 17.4 303
K(K) ' 7.2 438 3.1 .35 7.2
C(B) 2.4 1.6 21 ' 0.9 2.3

-Bascd on the above syn.lhelic.cvaluation the !i\'cr.maintcnance flow was
determined to correspond to the specific dlschargc of 0.01 m 3/s. ‘This river
“maintenance flow is to be guaranteed from by the water released from the

'.proposed daras and ils supply plan is mcorporated into’ the integrated dam
operation rule described in CHAPTER 7.

The proposed dams such as Beris, Naok and Reman are constructed in the upper
reaches of the confluence of Beris River. Accordingly, the proposed river
maintenance flow could be guarantced by the proposed dams for the main river

stretch from the river mouth to the confluence of Beris River. |

On the other hand, the tributarics as well as the upsteeam of main channet from
the confluence of Beris River is not guaranteed. Par(ic‘ularly, the upstream from
the confluence of Beris River will hardly have the low flow discharge, because
* Muda Dam which is located upstrean from the confluence impounds almost all
the basin runoff discharge and conveys it t6 Pedu Dam. Due to this, the river
environment could be possibly aggravated Shdhld cxcessive basin cheloﬁmenl
be induced. To cope with this issue, the monitoring and ménagement of ‘basin
developraent is proposed as described CHAPTER 9, and no river maihtje;iancc
flow is taken for the river s.lretch"from the conﬂ'uéncc'of_B'éris_ Dam Lip to Muda
 Pam. | o |
Nevertheless, the river maintenance flow is eséeﬁlial to prescrve fhe 'ap'p.mp'riate

river environment and therefore, whenever a new dam réservoir i proposed in
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other river basins in Malaysia, an attempt shall be made to sccure the
maintenance flow released frem the dam. The minimum rcquireménk of the
river mamlcnanco ﬂow witl bc variable accordmg to the particular conditions of
cach nver basin, and shall be dctermmcd through scruhmzmg all of the nine (9)
factors described in subsecimn 8.1.2. The factors shall include the dominant
four (4) items applied to Muda nufcr ( items (a) to (d) in subscetion 8.1.2) as

well as other five (5) items (items {1) to (5) in the same subsection).

‘82  River Corrldor Management Plan

8.2.1 Extentof Zoning Plan

The delineation of river reserve and controlled area is proposed along the river
corridor to reserve the land for river improvement works and, at the same ﬁmc, to
preserve the natural flood retarding cffect (refer to CHAPTERG). It is fusther
pr0pusccl that the river reserve and controlled arca is under the Junsdlctmn of the
river managcment body, and land devclopment activities and alienation or temporary
occupation of the land therein are sub_}cct to the approval of the river managemcnt
bady. To facilitate these pubhc purposes of the river reserve and controled area, the
zoning plan for the area is ¢ssential, The zoning plan around the dam reservoirs is
also n;dispensable to preserve the natural features of the dam rescivoirs and to

promote inland agro-tourism.

From these viewpoints, the zoning plan was applied to the following four (4) blocks

. which are tocated within the limits of the proposed river reserve and controlled area
and the lakeshore areas around the reservoirs of Muda: and Beris dams (refer to
Fig. 8.2.1).

(1) Lower Reach Block

The river improvement plan is formutated for the purpose of flood mitigation
from the river moulh up to about 40 km upstream The river corridor along the
1mpmv<:mcnt section is subject to land acqulsmon by thc Government, The

zoning is formulatcd for the entire land acquisition arca.
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Middle Reach Block

‘The river comidor is not subject to land acqulsﬂron by the Government,

Accordmgly, only a spot dcw:lopmcnt plan is proposed The objcchvc arca is

along the Muda main strcam startmg from the upslrcam end of the above river

- 'unprovemcnt section up to the proposed site of Icmang Barrage Thc objcchve_

area is also placed along Kcnl Rrver starting from the conﬂuence of ‘\duda River

up to the confluence of l{cpan_g Rwer

Muda Dam Reservoir Block

Spot development plans for the lake park and campsite are proposed on a smalt
scale around the existing dam reservoir due to the steép slope of the lakeshore.
The principal purpose of this development is to provide a resont space for the

local residents in partticular,
Beris Dam Reservoir Block

An extensive plam land 1s located along the southcrn part of the lakeshore. Thc
land will havc casy acccssrbrhly via a proposad connection road and, further, an
island locatcd in front of the land could be used as a part of the resost spot,
From this viewpoint, a large rccreational park is proposed along the southem

part of the lakeshore. There exist the mlcmalronal resort area called Pedu Resort

' along the shorelinc of the Pedu dam resérvoir. In thrs conneclron the park-
proposcd for Beris dam reservoir is expected to promotc inland tourism

~ development for the Statc of Kedah tagether with the Pedu Resort.

8.2.2 Alternative Land Developnient Types to be Applied to Zoning Plan

The following altemative types for land use and/or development are apptied to the

proposed zoning;

ey

~Type A: Land for Nature Reserve

This lype is applréd to thc area covered w:lh natural vegelatron such as trees,
shrubs, and, weeds. The area is uscful to prcsenfc the scencry of thc rwer and

proposed as a natural reserve, No structure should bc mtroduced in prmcrplc to
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the area except the minimum facilities for the conservation purpase. A typical

layout of this type is illustrated in Fig. 8.2.2,
Types B: Land for Nature Use

This type is appiied to the area used for nature-oriented recreation by wlilizing

‘the c‘xisti_ngj natural conditions as much as possible. Some facilities are provided

in this zone but for the purpbs:.: of cnjoying nature. The typical layout of this

type is iltustrated in Fig. 8.2.3.

Type C: Land for Agriculture

This type is applied to a quasi-natural area covered with agn’cuilu‘rai tand such

as paddy ficld, végetation garden, oil-palm and wubber plantation. ‘This lype
aims at preserving the present agricvltural activities, as well as the scenery of

the river. At the same time, this type is used as a part of the recreation space for

' w%ﬂkin'g,' jogging, cycling, etc. The Lypical layout of this type is illustrated in

Fig. 8.2.4,
Type D: Land for Recreation Development

This type is for the arca to be developed as a principal recreation space by

- structures and facilities with care on the natural resources. The typical layout of

this type is iltustrated in Fig. 8.2.5. The typical facilities required for this type

- are as shown in Table 8.2.1. Somc of thesc facilities may be used also for

Types B and C (refer to Table 8.2.2).

823 Zoning Plan in Each Block

The following zoning plan is proposed for cach of the aforesaid four (4) blocks as

“described below. .

¢y

Zoning in Lower Reach Block

“The zon.ing is made, in principle, for the space of the high- water channel

proposed in the river improvement plan assuming that the space is to be

~acquired by the Governmiént. The objective area is located near the existing
‘urban 'Cent_c'r's_such as Sungai Petani and Butterworh. In dué¢ consideration of

'~ easy accessibility from the urban arcas, the principal purpose of zoning is set in

3.11
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devcloping the recreation space along the river as well as the scenery of the

river.

A shown in Fig. 82.6, the proposcd zoning includes seven (7) areas for

‘Teereation dcvclopmcnt and two (2) tor agricultural land. Among the areas for

‘Tecreation dcvalopmenl lhosc around Muda Banagc and Bumbung lea arc

pmposad as largc -scale dcvclopmcnl arcas conlammg a Iecreatlon complex as
shown in Figs. 8.2.7 t0 8.2.9. '

Zoning in Middle Reach Block

The nver corridor is nol subject to land acquisition by thc Government.
Accordmgly, the land dcvclopmcnt for recreation purposc is proposed to the
limited spots currently owmd by the Government. The total number of

development areas is seven (7), and thc principal purpose of devel()pment is to

' provnde a riverside park for the nelghbonng local zcsrdcnls in pamcular (refer to

Fig. 8.2.10).

In addition to the spot dcvél()pmcnt areas, natural reserve areas and natural use
areas are proposed at thrce (3) {ocaliohs, respectively (tefer to Fig. 8.2.10).
Thesc natural reserve and natural use arcas cover the major river meandering
extent containing a high flood damage potential as well as signiﬁcaht flood
retarding effects. The selected natural reserve ateas are far from the scﬂlcment
areas, while the natutal use area has easy accessibility containing poteatials for a

nature-orienied recreational area.

The conservation of the present extensive agricultural land is also proposed at

the right bank upstrcam from the confluence of Ketil River (refer to

Fig. 8.2.11). The area is presently owned by the Government and used as
agricultural land and at the same time as recreation space for jogging, cycling

and walking.

Zoning in Muda Dam Resérvoir Block

-+ As deseribed above, the lakeshore has a steep slope, and any large-scal¢ resort

‘devetopment is judged to cause ‘serious aggeavation to the morphology of the
- dam reservoir, From t_hcs_'e. viewpolint, a natural use zone such as laké park and

-campsite is' proposed - on a small ‘scale along- the left bank about 2 km

8:12
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downstream from Muda Dam (refer to Fig. 8.2.12). A devclopment zone as
recreational area is also proposed on a small scale around the 'dam site. Aside
from the above natural use zone and dev::l()pmcnt zone, the entire lakeshore

arca is proposcd as a nature reseive area.
{4) Zoning in Beris Dam Reservoir Block

' As described above, there cxists an extensive plain land of about 222 ha along
the s'(')Lithé'm.part'bf'the lakeshore where a recreational park is proposed as the
development zone on a rather large sc#lc (zefer to Fig. 8.2.12). The proposcd
dcvcfopmcnt zone contains a recreation complex as illusirated in Fig. 8.2.13. A
dcvé!()pmc'nt zone is also proposed around the proposed dam sitc containing a
~ reereational park and a dam exhibition hall. A bird sanctuary area is also
proposed as a natural use zone in the island (refer to Fig. 8.2.12). Aside from
the development and natural use zone, the cntire lakeshore is proposed as a

nature reserve aréa,

8.3  Management Plan for Sand Mining Operations

Muda River is the biggest source of sand for the states of Kedah and Pulau Pinang.
About 1.0 mitlion m® of sand are excavated annually for use as construction material
on concrete buildings, roads and foundation works. However, riverbed subsidence
due to sand mining is so serious that river structures or their functions are threatened
to be damaged (refer to Section 2.3).

The present guideline for sand mining operations was reviewed, and field
reconnaissance was also made on the present actual mining conditions. Based on
these studies, the fotlowing items arc proposed as major issues for controlling future

~ sand mining operations.

‘ 8.3.1 Environmental Impact Assessment and Monitoring Work

Accoiding’ to the présent regulalion;'Envir()nmen'tal impact Assessment (EIA) is made
for development activities with a tand sizc of morc than 50 ha. All of the present sand
~ mining operations is,- however, made within the limits of fess than SO ha and,

therefore, arc not subject to EIA, In consideration of the present various adverse

8-13
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effects of sand mining operations, the present regulation on BIA shall have to be
amended and EIA should be required for all proposed mining works. BIA for sand
mining operations and the contro) of sand mining volume shalt be made in the

foltowing manners:

{a) Al river sand mining operations in one river basin shall be intcgrated
into one package, and EIA on the basin- wnde mlmng operation in the
past one year shatl be annually made for every nvcr basin regardlcss of

the mining size.

(b) An increment of basin-wide mining volume shall be peimitted when
EIA evaluates that the mining opcrations in the past one ycat could not
affect any significant river environment, However, th¢ maximum annual
increment of basin-wide mining volume shalt be limited to 10% of the
présent volume in order to avoid the drastic altemation on the river

environments.

(¢} Should EIA evaluale that the basin-wide mining volume in the past onc
year could cause the sighificant adversc effects on the river biology,
morphotogy and other related environment aspects, any issue of further

license for mining shall be frozen.

The monitoring of sand mining operations is also’ quite insufficient due to tack of -
manpower at. the related government agéncies', and should be improved with
particular attention on the benefils to inhabitants. The periodical river channel survey
should be alse carried out to moniter the effects of the mining works on the river
channcl. Morcover, a consistent gauging system on the basin sediment yield is
urgently required to be cstablished to clarify the retationship between the sand mining
volume and the available sand supplied from the basin. Details of the proposcd

gauging system is described in CHAPTER 9.

832 Gradual Reduclion In Rlversand Minlng

Thc desngn nvcrbed profﬂc is pmposed in CHAP’I‘ER 610 stablltzc the nvcrbed and
to increase¢ the river channel flow capacity. To avold any further adverse effects on

the design riverbed profile, the future sand mining volume. sha_ll.bc‘ taken fri)m' the
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tayer between the original riverbed and the design riverbed. The available sand
~ deposit in the allowable mining layer is estimated on the basis of the pr0pdsc(i design
riverbed pmfﬂc and the _rc's’ulis of the river channel survey undertaken by JICA in
1994. As the results, the 'fol[;)wing volumes arc taken as the allowable sand deposit

for mining operations.

Sand Deposii Allowable for Mining

River Stretch Length Sand Deposit
Syslem o (km) : {m*)
Main Stream | River Mouth 1o Muda Barrage 104 620,000
Main Siream | Muda Barrage 10 Meedeka Bridge 2.7 . 160,000
Main Stream |43 1o 50 koi upstream froi River Mouth 67 310,000
Main Stream | 63 to 68 km upstream from River Mouth 2.0 © 130,000
Tolal : 21.8 1,220,000

;I'ht.:-..abovn cstimated sand deposit is almost equivalent only to the actual annual
mining volume in 1993, énd out of the total deposit, about 50% (620,000 m’) is
.‘locatcd downstream from Muda Barrage conlaining sali_nity; Moreover, the annual
basin sediment yicld is ¢stimated at about 10,000 m’ which is much less than the

actual mining volume in 1993,

Since the sand deposit for allowable mining is quite limited, and sand supply from the
upsircanmt is hardly cxpected, the riverbed will subside as long as sand mining
operations are pursued. In due ‘consideration of these conditions, gradual reduclion

and finally frcézing of sand mining from the riverbed is strongly recommended.

* Mining operations shall not be altowed when any of the adverse cffects mentioned
below are detected and/or expected. Furthennore, whenever any adverse effect or
damage happens at the site, the contractor/mining operator shall be required to
remedy or répaii them at his own expense. | |
“(a) Reduction of river channel flow capacily;
RO} Great hindrance to navigation;
(©) Danger or serious inconvenience to inhabitants; and

(d) " Serious influcnce 0 vegetation and aquatic life in and around Muda River.
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8.3.3 Alternative Source for Construction Sangd and Method of Sand Miniang

It is: i'ndispchs'ab.lc to locatc a new mmmg source aside from the rii'rcrbcd. In ihis
connection, ocean sand is regarded as the most probable alternative source for sand
mining. In Japah; the present major source for sand mining is either the mountains or
the ocean, and mining from rivesrs is less made because of erosion of the river

channel. The ratio of sand mining volume from each source in Japan recorded in 1992

are as summarized below.
Sand from the Ocean 3 36.7%
Sand from the Mountain _ 36.2_% B
Sand from the River and Others - 27.1%

ﬁc method of sand mining. fiom the occan is classified into two methods as
mentioned below. Among them, the pumping method is for fine sand and useful to
mine 4 large volume of sand. On the other baﬁd, the clamshell method is adopted to
mine the sand mixed with gravel and other rough materials,

(1) Clamshell Method

The sand is mined by clamshell ccawler on pontoon barge. The loadage of the
barge is sonie hundred tons, and the bucket capacity is 1.5 to 3.0 m". The sand
“with sca water is stored in storage container equipped on the pontoon barge, and
the sea water is naturally drained into the sea after a certain volume of the sand

is accumutated.
(2) - Pumping Method -

The sand 'is mmd by cither suction pump, booster pump or water pump

equnpped on a pontoon barge. The loadagc of the barge is about 1 000 tons,

After mining, the salt (NaCl, KCl, CaCL MgCl) is rcmovcd ffom the sand for usc as
concrete material, Accordmg to the Japanese Standatd (JIS A5308), the sand after
removal of salt must ct)nlam the sa]nnly deposnt (NaCl) of less than 0.04%., The

methods for removal of salt arc class:f:ed into the following four (4) groups:
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Pouring Mecthod

Freshwater is poured through either spring cooler or pipe into the mining sand.
The necessary water volume is about 0.2 m® per sand of 1.0 m’. The pouring

time is about 12 hours including the time to strain out the water from the sand.
Soaking Method

The mining sand is soaked in freshwatcr. The necessary water volume is about
0.8 m® per sand of 1.0 m°. The soaking time is 12 to 24 hours including the time

to strain the water from the sand,

Drying Method

The mining sand is dricd under sunshine for more than 2 months.
Mecchanical Mcthod

The mining sand is washed by a special ptant. The plant developed in Japan
requires a large volume of freshwater of about 1.5 m’ per sand of 1.0 ma, but

the nccessary time for treatment js short,

Shells and other deposits must be segregated from the sand. When the mining sand is

too fine and its particlc size is rather uniform, crushed rock is mixed with the sand to

make the appropriate distribution of particle size.

The mining for ocean sand will requirc additional treatment as well as mining cost as

compared with river sand. Moreover, the material of occan sand is not always

applicable to the construction material. Detailed sampling test will be required in

advance, and the appropriate area for mining will need to be selected, when ocean

sand is applied.
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CHAPTER 9. WATERSHED MANAGEMENT AND MONITORING PLAN

9.1  Purpose of Watershed Management and Maenitoring Plan

Govermnment agencies andfor private firms are taking various basin development

activitics such as urban, agricultural and industriat development in the Muda river

basin. These basin devclopments are closely related to the river management works,

and possibly cause adverse effects on the river functions as cnumerated below, urless

appropriate coordination is made belween the basin development and the miver

management works.

(a)

®)

©

Incremicnt of basin flood runoff discharge and increment of propcflics in

' prabable flood inundation” arcas that could increase flood damage

potential;

Aggravation of low flow regime and excessive growth of water desnand

inducing unstable water supply from the river; and

River water poltution causcd by increment of pollutant sources in the basin

- affecting fauna and flora and other river environments;

To minimize the above adverse cffects, monitoring and management works are

required for both the river and the basin with the following objectives:

- (@)

()

- For River: _Hydfology' (river water level and discharge), morphology

{river channel meandering, erosion and sedimentation), biology (fauna and

flora), water quality, and scenery.

For Basin: Structural development (utban and industrial development),
agricultural activilies, mining activities in and around the river channel,

and logging activities.

In this Study, a zoning plan for the mohiloring and management is propdscd to

specify the boundary for jurisdiction of river basin management and monitoring on

the aforesaid items. Moreover, details of river basin monitoring and management

objcctives are clarified for cach of the proposcd zones, and a hydrological and water

quality monitoring network is proposed to facilitate siver basin monitoring works.

- 9-1
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9.2 Zoning Plan for Waltershed Management and Monitoring Plan

9.2.1 Overall Zoning Plan

The proposecd zoning is divided into three (3) majdf classifications; nambly,.(a) waler
sOurce Teserve area, (b) river reserve and controlled area, and (¢) potential tand
development arca. The water source Teserve arca aims at basin-wide preservation, in
parlicular, to the upper reaches of Muda River that play a major rol¢ of river water
source. ‘On the other hand, the river reserve and controlled area focuscs on
preservation of the river and its surrounding river coiridor. The potential land
devclopment arca is defined as the arca other than the above reseived arcas where
tand development and/or activities are not subject to monitoring. The extent, purpose
and rcquiirc_d management activitics for each classificd zonc arc as shown in

Tables 9.2.1 and 9.2.2 and in Fig. 9.2.1.

‘Delincation of the above river reserve area has been proposed by DID for years but
not successfully executed for the Muda river basin, In contrast with the river reserve
arca, the water source reserve arca is newly delincated n this Study in duc

considcration of the necessity to preserve the basin runoff condition,

As described later, an integrated river imanagement body is proposed with a three- tier
structure composed of the Muda Councit at the top supported by a chhnigal
Committee at the sccond level and a Technical Secretariat at the third level, Alt river
basin management and monitering will be undertaken by the council, On the premise
of this integrated river management body, detailed management and monitering

works for cach reserve area proposcd are as described in the following subscclions.

02,2 Water Source Reseyve Area

The proposed Beris and Reman dam reservoirs are surrounded by considerable
agricullural land, and could be in danger of scrious aggravation by polluted water and

sediment load produccd from the agricultural land.
Aside from these agricultural lands, the upper reaches of Muda River is now mostly
delineated as forest reserve arca, The management of the forest reserve arca is,

however, solely made by the Department of Forest and tﬁe excessive logging may
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apgravate the basin runoff conditions and the water quality of the river flow andfor

dam reservoir.

In due consideration of the above conditions, the actual logging as well as agricultural
activitics in the water source rescrve area arc proposed to be monitored and to relate
them with the river hydrology, biology, water quality and morphology. The major

purposes of the water resource reserve arca are as cnumerated below:
() To presérve the appropriate basin runoff discharge and sediment load;
(b) To restrain poltluted water loads flowing out from the basin; and

- {¢) To piotect the morphology of the dam reservoir from the undesitable

activitics along the lakeshore.

The proposed water source reserve area shall cover the catchmchl area of the exisling
Muda Dam, the prdposcd Beris Dam, and thc_]cniang' Barrage, The present major
forest reserve area located in the upper reaches is also added to the water rescrve arca.
Hence, the water sohrcg reserve aréa comes to about 2,529 km?” or §0.1% of the catire
Muda river basin. The water source reserve area is forther divided into the present
forcst reserve area of 2,211 km® and agricullural area of 318 km® corresponding to

about 52.5% and 7.6% of the basin total, respectively.

The water source reserve arca overlaps with the - forest' reserve arca and the
agricultural land. The State Authority appointed the Department of Forest as a legal
controller for the forest reserve area and the Department of Land and Mining for the
agricultural fand. The overlapping area is rather cxlensive, and it is deemed difficult
to transfer such present jurisdiction to the proposed river management body. Due to
this situation, it is proposed that the river managerﬁcnt Body will not directly contro!
the rescrve arca. Instead, the body will monitor the logging andfor agricultural
aclivities and will provide the technical reference related to the river conditions to the

present legal controllers andfor the State Authority.
The waler Tesource reserve arca 'prop()scd' above is further divided into the following
six (6) sub-zones, to clarify more definitive monitoring and management objectives

for cach éub.-zo_nc (refer to Table 9.2.2 and Fig. 9.2.1).
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Zone 1

Zone 1 is proposed to cover the prescot forest rcserve arca of 240 km”

surrounding the existing Muda Dam and the proposcd Beris Datn. The zone is to

© be used as a buffer between the dam rescrve arca and its adjacent larid. The area

" for Muda Dam is called “the catchment arca® of 155 km? by the Department of

Forest, where excessive logging aclivities are controlled to avoid aggravation of
the dam environment. As for the arca of Beris Dam, the whole present forest

5 2. . b i
rescrve arca of 85 km” in the dam catchment area is included in Zone 1.

A research on the effect of logging activilies on the basin runoff conditions was
started in 1994 in the prescnt forest reserve area of about 830 ha located in the

upper reaches of Ketil River. The rescarch is joinfly undertaken by the

‘Depariment of Forest, the Forest Research Institute, DID and the University of

* Pertanian Malaysia. Zone 1 will directly influence the morphology of the dam

rcscrvbir, and legal arrangement is proposed to be obtained to frecze all loggingg

' activilies in Zone 1 for the time being until the cffects of logging activities to

the dam reservoir are clarified through the ongoing joint research.

Zone 2

Zone 2 is proposed to cover the present forest reserve arca of 829 km? located in-
the catchment area of Muda Dam. The river managcmcn{ bbdy will monitor the
logging activities as well as the basin runoff discharge and sediment yicld, and

provide the technical reference about ongoing logging activities to the

Department of Forest when the conditions of basin nuioff and sediment yicld

-are judged to be seriously affected by the logging activities.

Zone 3

Zonc 3 is proposed to cover the agricultural land located in the catchment arca
of ihe proposed Beris Dam and the Reman Dam. The size of Zone 2 is 63 km®
whlch is divided mlo 3 tan” for Beris Dam and 32 km2 for Reman Dam. The

river managcmcnt body W1ll monitor all of the agncullural actmllcs and

" alienation or iemporary OCCupahon of the land. At the same time, the body wﬂl

monitor the basin runoff dlschargc, pol!uhnn foad and sediment toad to the dam

reservoir. Based on the monitoring resulls, the river management body will

9.4
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provide the. technical reference pertaining to the tand activitics to the

‘Department of Land and Mining Office when the river environment are judged

to be seriously affected by them.
Zone 4
Zone 4 is proposed Lo cover the present forest reserve arca of 1,142 km” located

in non-catchment arca of the existing and propased dams. The river

management body will monitor the logging activitics and relate them with the

: natufal_r,iw:r conditions (river hydrology, biography, morphology ard water

quality). Bascd on the monitoring resulls, the river management body will

* provide the technical reference as in Zone 2.

Zone 5

Zone 5 is proposed to cover the agricultural land of 89 kin® located in the

 catchment arca of the proposed Jeniang Barrage but out of the dam catchment

area in the upper rcaches.

Muda Dam is located about 40 km upstream of Jeniang Barrage, impounding all
basin runoff discharge and conveying it to Pedu Dam. As the result, the river
maintenance flow could be released solely by the propesed Beris Dam, and no
river maintenance flow is guaranteed for the river stretch between the Muda
dam site and the conflucnce with Beris River. Due to this, the river waler
quality could be possibly aggravated, should excessive basin development be
induced along the river stretch. To prevent such aggravation, monitering and

management of basin development in this zene is indispensable.

The river management body will take the same basin monitoring objeclives as

those for Zon¢ 4 and reclate them with the natural river conditions (river

" hydrology, biography, morphology and wates quality). Based on the monitoring

‘results, the river management body will provide the necessary technical

reference to the Department of Land and Mining.

9.2.3 ' River Reserve and Controlted Area

The various land development activitics such as urban, industrial and agricultural

development is now cxpanding 10 the tiverside arca. In parallel with such land

9.5
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dcvelopme‘nt, tand acquisition for the river improvcmeht works tends to be difficult,
" At the same time, the flood damage potential is going to increase, and the river
morphology as well as the river environment arc’ seriously affected by the land
development activities. In due consideration of thesc condilions, the major purposes
- for the river reserve and controlled area are placed on the following items {refer to

CHAPTER 6):
(a) To facilitate riﬁcrim_prov’ement\w)rks; |

(b) To preserve the natural flood retarding effects and protect the river from

the undesirable activities; and

(¢) To minimize the damage caused by flood inendation and channel ciosion

and/or meandering.

The river reserve and controlled arca is timited to the possiblc fiood inundation area
extending in the lower and middle reaches of the river basin. Details of the cxtent
“have been determined through the sl'udy on flood mitigation plan in CHAPTER 6.
Morcover, the detailed zoning plan within the limits of ‘the river reserve and
controtled arca is proposed as a part of the river environmental management plan, as
described in CHAPTER 8.

The river reserve and controlicd arca is significant in particular for controlling the
present excessive sand mining aclivitics on Muda River, and it is deemed necessary

that the river management body will take jurisdiction over the resetve area.

9.3 | Objecliveé of Watershed Management and Monitoring

The river management body will integrate the various monitoring items related both
to the river conditions and the land development activities in the \_va.t:e:r_sourcé rescrve
arca and the river reserve area (refer to. Table 9.3.1). Bascd on the integrated
monitoring dala, the river management body will execute the short-term: actions for
flood :ﬁitigalion wor'k.s, water allocation, and river environmental i:hpfovcmcut
works. The body will also formulate the long-term -basin development and

management plans. The proposed monitoring items are as discussed below. The
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proposed river management works are carricd out on the basis of the monitoring

resulls, as shown in Table 9.3.1 and Fig. 9.3.1.

[0

)

2

o)

- Monitoring on Hydrological Data

The data includé basin rainfall, river water lchUdiS(jhargc, scdiment load, water
quality_ and inflow/outflow of the dams and barrages. The data arc presently
gauged by DID in the states of Kedah and Pulau Pinang, PWA and MADA. The

existing gauging network will be built-up as described in the following

" Section 9.4. In the proposed system, the present competent agency on the actual

gauging works will remain as it is, but the gauged data will be intcgrated by the

river management body.
Monitoring on Water Abstraction Volune from Muda River

The water abstraction volume at cach intake point is monitored independently
by competent govemment authoritics such as DID, PWA and PWD. In the
proposed system, the water abstraction volume at each intake is calibrated and
the moenitored data will be inlcgr'alcd by the river managemcnt body so as to
execute the appropriale water allocation for cach water user. The calibration
will be entrusted to the present compctc'n_l government agencics bascd on the

specification as well as budget of the river ranagement body.
Monitoring on Land Developmcit/Activities and Construction of Infrastructure

The local government or other competent govemment authorilies will inform
the river management bady about the structural plan for urban and industriat
development and/or the alienation or temporary occupation of the land. The
river management body will also directly monitor the cxcessive agricultural

activitics in the dam catchment arca.

' Monit(_m'ng on Sand Mining and River Morphology

River channel erosion exténsivdy occurs due to the present excessive sand
mining opezations. In this connection, the sand mining activitics as well as the
related river morphology arc being monitored by DID in the states of Kedah and
Pulau Pinang. In the proposcd system, the monitoring data will be transferred to

the river management body.
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(4) Monitoring on Other Items

The flood damage conditions arc surveyed by DID after every major flood
inundation occurs and submilted 6 the DID HQ. Survey on fauna/flora and
navigation in Muda river system are also monitored by the Department of
Witdlife and Natural Park and the .D.cparlméﬁt of Fisherics, rcs_pcciively;‘ In the
propOSCd system, the results of tﬁcsa SUIVEYS 'wiill bé integrated by the river

management body.

9.4  Proposed Hydrological Monitoring Network

The overall monitoring measures will be classificd into the following five (5) groups

according to the aforcsaid proposed monitoring items (refer to Table 9.3.1):

{a) Hydrological gauging to monitor rainfall, basin runoff discharge and

sediment load;
(b) Sampling and laboratory tests to monitor watcr qualily;
(c) Field survey (rives channcl survey) to monitor the river morphology;

{(d) Onsite inspection to monitor the sand mining operations, construction of

river structures, fauna/flora and flood damage; and

{e) Notification from compelenl government authoritics to know the water
abstraction volume from the river and the detailed applications for sand
mining operations, the land development, construction of river strictures -

and navigation.

Among the above monitoring measures, major facilitics arc required for the
hydrotogical gauging under ilems (a) and (b). In this connection, the intcgrated
hydrological gauging networks for items (a) and (b) are newly proposed as described

in the following subsections.

94.1 Reference Point

The present monitoring network is not c0nsisichtly arranged for the sake of integrated

river monitoring and management. For instance, the water level gauging stations are

9-8



Chapter 9 Watershed Management and Monitoring Plan

independently monitored by the State DID of Kedah and Pulau Pinang at almost the

samc locations but on the oppositc banks along the state boundary located
aowns{r'eam from [ﬂg. Victoria. Due to the present condilions, integrated reference
points are proposed to consistently monitor the river hydrology and water quality.
The location of the reference points afc sclected considering the locations of tﬁc
ciisting gauging stations, the cbnﬂuoncc of the major tributarics and the major river

structares {refer to Table 9.4.1 and Fig. 9.4.1), as below.

Proposed Reference Points in Mudz River System

Principal Reference Point {Class ¥) Sub-Refetence Point {Class 2)

Name : River Catchment Name River ‘Catechment

, Area (km?) Area (km’ )
[ (1) MudaDam | Muda 934 {1) Telui Timor Muda 2,377
{2) leniang Muda 1,740 (2) Rentan Dam Reman 32
{3) Jam. Syed Omar | Muda 3,330 (3) Batu Lima Chepir 233
() Ldg. Victoria Muda 4,010 | (1) Muda Barrage | Muda 4,201
{5) Besis Dam - | Beris 116 (5) Merbau Pulas | Sedim 219

{6) Kuala Pepang Ketil - 704 :

 As listed ab_dvc, the proposed reference points are classified into the principal and

sub-reference points. The principal reference points (Class 1) are placed along the
mafn_ stream of Muda River and/or.downstream of the major tributarics. The data
monitored at the principal reference points are used as the principal information for
all river management works in'cluding flood mitigation, watcr resources management
and sediment control. Accordingly, the monitoring works nced 1o be constantly made
throughout a year including the flood and low river flow regime. The objectives of
monitoring at the principal reference points will include the water level, the runoff

discharge (dam inflow/oulflow discharge in case of Muda and Beris dams), water

- quality, sediment load and fluctuation of the river channel cross-section. Furthermore,

priorily on-linc system is given to the data transmiltal of runoff discharge monitored

at the principal reference point.

The sub-reférence points {(Class 2} are placed to supplement the information for water
allocation and/or flood mitigation works., Ameng the sub-refercnce points, those at
Muda Dam, Beris Dam and Reman Dam will be used to monitor the dam inflow
d;schargc and the ﬂood dlschargc Spl"cd over the dam. As for the refcrcncc point at

Telui Tnmor, lhc monitoring works are carried oul during lhc pcnod of low flow
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regime for the sake of water allocation. The principal objective of monitoring at these

sub-reference points will be the runoff discharge.

In addition to the above reference points (Class 1 and Class 2), those for Class 3 are
proposed for the purposc of fleod forecastmg The reference points for Class 3 arc
p‘laccd at four (4) sites of the ¢xisting gaugmg stallons controllcd by DID (rcfer to
Table 9.4.1). ' '

9.4.2 Rainfall Gauging Network -

There exist 15 rainfall gauging stalions in the Muda river basin. These gauging
stations are, however, tncvenly distributed in the lower reaches of the basin. Out of
the existing gauging stations, only two (2) stations arc located in the proposed water

source reserve area, as shown in Fig. 9.4.2.

This uneven distribution is attributed to the difficult accessibilily to the mountainous
side in the upper reachcs. Neverlheless, the proposed water source reserve atea is
rcgardcd asa hy dmloglcal blind arca at prcscnt and it is difficult to evaluate the basin
runof f dlschargc under the prcscnt rainfall gaugmg network. For ' this rcason
10 ramfall gauging slatlons are newly pmposed to monitor the rainfalt condmons
principally for the water source reserve arca (refer to Table 9.4.2 and Fig. 9.4.2). All
proposed rainfall gauging stations are accessible via the existing road or the
watc’ﬁvay. ' |

Muda river basin will have 25 raiﬁfall gauging stations in total for the wholc
calchment area of 4,210 km® when all gauging stations -arc installed. Thus, the
average coverage per gauging station could reach about 170 km?® which is not cnough

but available to cvaluate the basin average rainfall.

9.4.3 River Water Qualify and Hydrological Gauging Network
Gauging stations are proposcd for cach reference point as described below.
(1)  Class 1 Gauging Station

The stations are placcd at the principal rcfércncc pbin{s to monitor ail
hydrologlcal items of water level, discharge and sedlmcnt load bmh for ﬂood

and low flow terms and also to periedically monitor thc watcr qual:ly

9-10



Chapter 9 Watershed Management and Monitoring Flan
(2) Class 2 Gauging Station

The stations are placed at the sub-teference point o monitor the above items for
Class 1 other than thé sediment load. Out of the stations, however, the station at
Kuala Pegang is now uscd as a flood forecasting station, therefore, the flood

water level is also monitored at the slation.
3 Class 3 Gauging Station

These are placed at the present water level gauging stations to monitor the flood

river flow for the purpose of flood forecasting and waming.

The total number of proposed gauging stations is 15, composed of 6 for Class 1
station, 5 for Class 2 station, and 4 for Class3 station. ‘All stations for Class l:a'rc"
converled from the existing gauging stations, thcrcforc,.thcir hydrological data so far
recorded -could be incorporated into  the - further monitoring - works . (refer - to
Table 9.4.1). On the other hand, the Class 2 gauging stations are nowly proposed,
except the station at Muda Bairage, to supplcment the present hydrologicé! gauging

nelwork.

9.5  Necessity of Nationwide River Information System

To realize a well-balanced basin devetopment, this Study proposes, in addition to the
various struclural measures, the following non-structural mcasures: (1) instﬁu!ional
setup for the river management body; (2) zoning (o delincate the boundary of
jurisdiction for siver management; and (3) establishment of integrated river

monitoring system.

In Malaysia, the comprehensive river basin management plan is the first atlempt in
case of Muda River, and has ncver been implemented for other rivers. Accordingly,
the results of this Study should be uscd as a model casc and applied as a guide and

reference for other rivers in the country.

In the country, there are more than 1,500 rivers cxperiencing habitual flood
inundation and the rtecurrent shortage of water supply. Deterioration of river
conditions could be attributed specially to the lack of non-structural river

management measures. [n this connection, the first step for the comprehensive river
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basin management must be given to such non-structural méasures as institutional
selup of a nationwide river managcincntrbody, zoning for jurisdiction of river
man-agcmen!, and the establishment of a river monitoring syslem on a nationwide
scale.

Among the above three non-structural mcasures mentioned above, essentially
required is the nationwide river monitoring system for the purpose of planning and
design, as well as development and regular management for the rivers, so that prompt
action can be taken whenever necessary. The river information to be-monitored by the
system will be voluminous and dynamic in nature, requiring frequent updating and
systematic storage. A computesized information syslem is therefore essential to

improve in efficicncy and effectivencss in the management of rivers.

The Government of Malaysia is keen to cstablish the nationwide river information
system through the technical cooperation program of Japan. This nationwide river
information will be useful for the aforesaid ¢omprehensive river basin management

and, therefore, its carly implementation is sirongly recommended.
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" CHAPTER 10. INSTITUTIONAL SETUP FOR RIVER MANAGEMENT

10.1  Optimum Institutionat Arvangement for River Management

There arc two hﬁéjo'r"pr’ob!eﬁis faced in the managcmént'of walcr resources of the
Muda River. The first problem is the lack of an inter-agency coordinating body
within cach of the concerned states. As a result, various inconsistent river

management prat:(iccs are caricd out in the states of Kedah and Pulau Pinang.

The scc0nd problcm is- the lack of an mlcrstatc coordinating body for river
management among the slalcs of Kcdah, Pulau Pmang and Pertis. A majority of the
catchment area of M_uda chr lies in the State of Kedah, and the downsircam sticich
of the river of éb(’)ui 20 km flowing into the sea forms the boundary belween the
states of Kedah and Putau Pinang. However, over 80% of the total water used in the
_ Statc of Pulau Pinang is drawn from Muda River for domestic and industrial purposes
as welt as for agriculture, In Spité of the shared lower streich of the river and shared
utilization of the water resources of Muda River, there is no intcgrated coordinating

body or any agrecmcnt bclw::cn the states of Kedah and Pulau Pinang.

- To ensure that a comprchcnswc management plan for Muda river basin is properly
implemented and administered, three allernatives for the institutional setup of Muda
river basin are proposed. The first calls for Muda River to be declared an inferstate
rives, thereby placmg it under chcrai ]unsdlcllon Under the Legislative List in the

- Federal Constitution, Ninth Schedule, Item I includes in the Federal List Federal
works and powers, including ‘(b) Water supphcs, rivers and canals, except those

| wholly within one state or rcgufétéd by an agiecmcnt between all ‘the States

' concemcd"

Smce '\/Iuda River is not wholly within one state (thc last 20 Xm stretch of the river
flowing into the sea 1s sharcd) and there is no agreement between the states
‘concemcd lt is lcgally stsnblc for parliament to pass an Act placing Mucla River
" under chcral ]unsdncllon Howwcr, this process is rather tedious and can become an
| issuc affccting State-Federal relationship. in add:llon after the passing of (he Federal
Act, thqactual establishiment of a Federal Agency (o manage Muda river basin can be

“éxpensive and will take time. Hence this altemative is not recommended.
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The sccond a!tcmalwc 15 to promote an mlcrs{alc agrecmcnt to be sngned bclwccn lhc

states of chah and Pulau Pinang. In 1963, an unsuccessful atlempt was made to sign

an agreement between the states concerned as past of the conditions for the World

Bank Loan for the construction of the Muda Bartage. Since then' théic has been no

further attempts, the chances for an agreement appears to be slim at this stage, Hence

this alternative also is not recommended.

In duc consideration of éonsislcncy_ with the existing govemment structure, the

foltowing third alternative i$ proposed to organize thice-tier structuse of the river

management hody mcludmg the Muda chr Basin Management Counml at the lop

Supportcd b)' a chhmcal Commiittee at the sccond lcvel and a chhmcal Sccrctanal

?um:;onsfScopc of Works

Compasition Members
Muda River 1, EPU of Kedah and Peaang 3. To approve Long-Term and Five -Year Basin Waler Resources
Basin 2, DID of Kédah 2ad Penang Development and Managénient Master Plan;
Manzgeatent | 3. MADA 2. To approve basin policies on water use pnonbcs and allocation, ﬂood
Councilt 4, PWA mitigation méasurcs, Hiver Feserves, river eaviconmeot managcmcm [0
$. Deparintént of Lands and _ 3. To approve esmergency aclions ko bc taken during cxtreme droughis and
- Mines of Kedab and tloods
Penzng 4. To zpprove waler peicing poticies both fof the w ater aba.lucuon from ll'ld
6. Foresisy Department of " wafet discharges into the Muda River.
Kedah .
7. Watec Supply Divishoa &f
Kedah PWD ‘ . . . .
Technical 1. DID of Xedah and Penang 1. T¢ promote and Implement rational nidnagement of walef resouices of
Commilice 2, MADA the Muda Rivee Basia lbrough inlegraied and coocdinated phnmng of
3L PWA . | WaKT resoutcss development
4, Water Supply Dms-on of 2. To prepare thé Loag-Teem and the Fivé- Ytar Basin Watcr Resources
Kedah PWD Development and Management Master Plan of the Muda Rivet basin
5. Fotestry Department of 3. To establish procedares so as to detcrmind water use priodties dusing
~ Kedah : pediods of inadequate wated supplics due 1o droughl of othet causes
6. Town and Couniry Planaing | 4. To establish guidcimes and ptocedures fof the prevéntion and controlof |
Department of Kedah ficoding, soil erosion and darmage (5 calchment arcas and watef causes
7. Lands and Mines - 5. To formulale policies and legal provisions for the mansgemeat of the
Degartmeni of Kedah and Muda River Basin £or coasideration and mcbrﬂtmtni by the Muda River
Penang R - Basin Mnnng:mcnt Council;
6. To coordinate and in!cgure the different dcve!opmcnt and management
plans and projects of thc various departmeat and ageacies withia thc
Basin; and
7. To coordinate land use planaing and Tand use changes with water
resources planning, development and management of the Basia,
Technical Federal Unit of DID 1. Fo collaté all the hydrological data, water extraction dala, waler use daia,
Secretariat wated pollution data, elc., from the existing governinent d:panmcnts and
agencies in the states of Kedah gnd Pulay Pinang; _
2. To collatc all d\:vciopmcnl plans, madagemenl plans, design standards,”
¢tc., for the preparation of the preliminary Long-Teim a0d the Fivi :-Ycar
Basin Development and Managémeat Master Pran; :
3. o moaiior ail activities retaled to the Muda River Basin which havc .
. Bajor n¢galive impacts on the water resoiiacss of the Basing
4. To submit proposals lo the Technical Comm.lltec on resolving issves and
, problems encéuntercd in the Imp!emeulahon of the Masiée Plan; .
5. To prepare proceduies fot the consideration ‘of the Téchnica) Comnisitée
" 6a propet manage mdal of sand miaing, dcslgnalton ol'nvct reseives, and
fssues reialcd lo the management of the Basing
6. To act as the River Administratoe of the Muda River u.hexc appropm!e
and with :ndorsementot‘ih& Muda Rivée Managément Coincil
7. To cofotce the emergency acuons 10 be (aken Juring droughts and ﬂo-ods

a8 ghd when directed by the Muds Fiver basin Matsgesient Councll
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Through a scrics of discussion with and agreements from the officials concerned to
the State Governnients of Kéd_éh and Penang, the following arrangements for the

above organization are provisionally proposed:

(a) The Muda River Basin Management Council shall be chaired by an
appn)pnalc E‘(CCUIW(‘.‘- Council Member of the State of chah and the
Secrctanat to thc Councﬂ shall be the Kedah Slatc Economic Plannmg
Unit;

(b) The Chairman of Technical Committee shall be the Director of the River

Division of the Federal Department of Irrigation and Drainage; and

{c) “The Technicat Sccictariat shall be a Federal Unit under the Director of
River Engincering Division of the Dcpartment of lrigation and
Dramage and shall be cs!abhshed in the office of the chah State

Dcparlmcnt of lmgallon and Dramagc

As described above, beth of the Chairman and Secrctarial for the Muda River Basin
Council are entrusted to Kedah State Government instead of the ncutral organization.
This proposed setup is, however, agreed by. both of the Economic Planning Unils of
Kedah and Penang State. Morcovef, it is immaterial to which State Covernmént thf:
tasks of Chairman and Secretariat are entrusted, The important point is to ensure the
function of the Technical Committee and Technical Sceretariat - as propos,cd, and to

prepare an acceptable Long-Term and Five-Year Master Plan,

It is further noted that in the event that the Muda River Basin Management Council
cannot rcach a conscnsus Or an agreement on any matler, particularly on matfcrs of an
mtcrstate nalurc, the aggrieved party/Statc may appeal to the Northern chlon
Commlttec for a decision. ‘The members of this Northern Regmn Commlltcc are the
‘Menteri Besar of the slates of chah Perlis and Perak, and the Chief Minister of the

Stalc of Pulait Pmang

10,2 ‘The Long-Term and Five-Year Development and Management Master

- Plan

To promote the rational management of the Muda river basin, long-term and S-ycar |

pdlit_:j" plans should be prepared for the optimum development, tse, conservation and

10-3



Chapter 10 - Institutional Setup for River Management

protection of its water resources. The long-term and 5-year basin development and

" management master. plans prepared by the Technical Sceretariat should propose

actions ¢oncerning the following subjecis:

M)

@

(3)

Q)

©)

Water Demand

“The Plan should separately identify existing and projected domestic, industrial,

and irrigation water demand and river maintenance flow. A list of specifically

identified works or actions (0 be undertaken within 5 years and within 20 years

for the purposc of satisfying existing and projected water demand should be

included.
Flooding and Drainage

The Plan should identify arcas wherc there cxlsls a subslantial risk of flood

'damagc as well as urban arcas suffering from inadequate dramagc A list of

specifically identified works Or actions to be undertaken within 5 years and

within 20 years to mitigaté flooding or improve urban drainage should also be

Cincluded.

Water CQnscrvaliOn

The Plan should describe all presently existing circumstances involving a
substantial waste of water as well as atl actions which shall be taken to conserve
water. A list of specifically identitied conservation measures to be undertaken

within 5 years and within 20 years should also be included.

Ri'w:r Res::rvcs

| The Plan should descnbe the width of land aIOng the nvcrbanks to be gazcllcdi

as river reserves. A list of spec;flcally idcnhﬁed works or acnons to be
undﬁnakcn w:lhm 5 years and w:ihm 20 years to develop rccrcahon atreas and to

beautify the arca should be included.
Emt_:rg_cncy Aclion

The Plan should describe the action which shall be taken, whcn, one ot both the

 states are affected by drought, flooding or other natural or man-madé disasters.

Such actions may include, but are not timited to; _rcduccd or tcm1in_ated_ water
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divessions by any person or any sector of the ‘economy; the institutional or
divession priorities for particufar users; and the establishment of a command

structure to deal with water-related emergencies.
Water Pficing_ Policy

The Plan should include a description of the pricing policy which will apply to

the distribulion of water for domestic and industrial purposes from public water

- supply works. = Such policy should be founded upon the principle that the

* beneficiarics of water resources projects are expected to pay; provided that for

the purpose of ensuring the minimum necessitics of life, a limited amount of

water may be supplicd for domestic purpeses at a subsidized rate. A pricing

. policy should also be developed for the distribution of water for imrigation

purposes which pelicy will encovrage the optimum use of land and discourage

the waste of water.

Onc of the means to discourage the waste of water is lo introduce a pricing
policy with different rates dependent on the season of the year. During the wet
months when water is in abundance, normal ratés are charges. However, during
dry months or drought periods, higher rates should be charged to reduce the

unnecessary sse or the wastage of watcr. By the same token, paddy farmers who

are advised to forego planting due to lack of water will be conipensated for the

quantity of water not utilized or saved,

At present daily domestic and industrial water usc is not metered. To increase

' jmigation efficiency and to charge irrigation water use, the proposed Technical

Sccretariat shall melter the quantity of water used by each farmer or by a group

‘of farmers. In the absence Of any measurement on' irrigation water use, an

assessment on walcr not utilized or saved during droughts will have to be made
bascd on past data. From the assessment, some form of compensation can be

paid to the farmers, -

Since water charges on domestic and industrial as well as imigation water usage
during droughts will be increased, the additional revenue collected could go

toward payment of the compensation. to those who forcgo planting during
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()

droughts. The detail implementation procedures will bave to be worked out as

one of the tasks of the Techhicat Sceretariat.
Water Project Financing Policy

The Plan should contain financing policy to apply to water resource

dcvelopnicnl works including; but not fimited to, multiputpose and interbasin

“transfer projects for the next five years. Such policy should describe the cost

allocation practices to be followed in water project financing by the states and

federal governments.  In the development of such a policy, consideration should

~be given to the fotlowing factors: the relative financial pesition of the two

- states, the distribution “of project benéfil-among and between the Federal

)

“Governmeit the two states and the private sector; the distribution of project
" impacts  including direct and - indirect social, cconomic and environmental
~ impacts among and between the Federal Government, the two states and the
- private scctor; and in the case of multipurpose projects, ._lhc relative cost of

projcct components and their beneficiaries.

Walter Policy use

The Plan should formulate a Water Use Palicy for the basin. The policy shoutd

include, but not necessarily be confined to the following:
{a) Order of priority for water use during droljg‘hl;

(b) Relocation of heavy water usex(s) from’ water scarce area(s) to water

" abundance arca(s); -

" (¢} . Conversion of heavy water uscx(s) activities to low water user(s) activitics;

(d) Water use chérge_s for raw water énd treated .Watgr; a'r_ld 7

(¢) Compensation or incentives to be provided for stoppages or savings in

waler use.
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10.3: Implementation of the Proposed Institutional Selup

The proposcd mst:lulmnal Sclup can be cslabhs‘ncd with the cxlshng govemmcnl
dcpattmcnts and agcncms Thcrc will only be one new unit, the Technical Sccretariat,

which will be scconded from lhe Federal Dcpar!mcnt of frrigation and Drainage, to
the chah Statc Dcparlment of Imgatlon and Dnmagc Thus, the proposcd
institutional sclup can be established almost immediately with minimal '1ddtlu)nal.

COSIS.

The cxisting government depariments and agencies in the stales of Kedah and Polau
Pinang will continue with their normal ‘activities, but with the additional
r%pons:blhly of having to integrate, cooperate and work closcly with the Technical

Sccrclana!.

The initizl task of the Technical Sccrctariat will be to implement the Comprehensive
Management Plan of Muda River Basin. ‘As astatt, it will be the central collating
organization for the monitoring system of Muda river basin. It will not immcdiately
take over the existing maoniloring activilics of the various government departments
and agencics, but will complement and enhance the existing monitoring system by
advising en additional monitoring required and providing some funds from the
~ Federal Government for the burchaSc of new equipment. The Technical Sccrctariat
witl a1so collate and integrate all existing data collected -and carry out studies and
analysis on thc data when nccessary, As the Technical Sccrefarial becomes beiter
established, it can and should slowly take over the opcration and management of the

whole monitoring system of Muda siver basin in an integrated manner.

On water resources management, the Technical Secrelariat will prepare the water
altocation policy of the Basin based on the present and projected future demands of
the varipus water users, and between the states of chah and Pulau Pinang. It 'will
also prepare pmcedurcs for water allocation during serious drought years. The draft
policy and proccdures will be forwarded to the Technical Committee for study and

reviewed before finalizing of approval by the Basin Councit

As the State Ini.gation and Drainage departments of Kedah and Pulau Pinang are in
chatge of flood - mitigation management in their respeclive states, the Technical
‘Secretariat shall request and advise the State Irrigation and Drainage Departiients to

prepare structural measures for flood mitigalion atong their respective bank of Muda
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River. The Technical Secretariat will then integrate the ptans with the overall flood
mmganon plan of the upper basin and subrml it to the Technical Commmce and the -
Basin Councnl for slucly and approml “The 'lcchmcal Sccrclanal isa oW unit undes
thc Dl[CClDI of River Engmecnng lesmn of Federal Dcparunent of [mgalmn and
Dramagc However, it wﬂl be supported by the River I:ngmccrmg Unit of chah
State Dcparlment of lmgall(}n and Dramagc for the day o day runmng of the Ofﬁcc
These siluations for Technical Sceretariat will be similar 1o those for Muda Office
undes Federal Depariment of Irrigation and Drainage. The Technical Seeretariat will
also collate the hydmloglcal data being separately coltected by the Hydrologarﬁal Unit
of Dcparlmcnts of Trrigation and Drainage of Kedah and Pulau Pmang Stales, and
utilize “these data for analysis and management puiposes. These functions  of
‘Technical Secretariat will be complementary and supplementary but not duplicate to
the works being presently carried out by the River Engincering.and Hydrological
Unils of Stat¢ Department of Irrigation and Drainage. |
The Technical Scerctariat shoutd initiatly take over the r‘csponsibilil)'; from the State
Department of Trrigation a_nd Drainage of cach state, of providing technical guidelincs
on sand mining to the Land Office. By so doing, the ‘Technical Secretariat will be able
to intcgr'aic all sand mining activitics along the whole Muda River. Eventually, at an
k appmpnalc time, the Technical Secretariat should be delegated the powers under the
Water Emctmcnt which will effcchv::ly make it the River Administrator, The
Techmcal'Sccrclanat Wwill then be r65p0n31ble for the issuance of abstraction’ ‘and
“impounding licenses to water users, sand mining licenses and liconses for water
discharge poinls into the river. With the power for licensing, the Technical Secretariat
will also have the power to collect fees and {o prosecute offenders. All these powérs
will of course be under the su‘pcrvi_si(m of the Basin Counéil..‘ |

With regard to the integration of land usc chéhg'&s and waler resourees management,
the “Technical Secretariat will be the coordinating body between' the various
goﬁ:cnimeﬁ_t depariments and agencies involved in land “ use "conversion, “land
development, forest logging, cte, In the lo’nglléﬁﬁ’,'fhé‘ structoral plans of tocal
suthoritics' should be cxtcnded to cover lhe whole Muda river basin. This would
mcludc non-urban arcas as well as water catchment arcas ‘and river rcsenres the
management of which must be integrated with waler resources management of the.

Basin.
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To offsct part of the cost for the integrated management of Muda river basin, the
Council could consider charging fees for the direct abstraction of water from Muda
River by the main water supplicrs. The charge to be levied will be based on the
quantily and the usage of the water supplicrs. A fee could alse be levied on the
discharge of water from point sources, and the charge will be based on the quantily

and the level of pollution of the water being discharged at each point.

At present, there is no charge on the water abstraction or the water diverted from
Muda River by the govemment department and/for agencies. However, it would be
appropriate to institute some administrative or legal provisions to charge all
abstraction or diversion of water from the Muda River. As for private abstraction, the
waters cnactment has provisions for the collector of land Revenue (PHT) to charge
the water users. Thus, if the proposal to charge all abstraclion, whether private or
government, then the collector of Jand Rcw:nﬁt ‘can do the collection, while the
Technical Secretariat will issue the monthly or bimonthly bills to the Land Office.
The same pfoccdure can be followed for the collcction of fees for waler i)cing

discharged into Muda River by Town Councils and Industries.

10.4. Regional Water Resources Development Corporation

Both the National Water Resources Study, Malaysia (JICA, October 1982) and the
Consultancy on National Water Law - Malaysia Repoit by Mr. Grégor}'
K. Wilkinson, Legal Officer, FAV, 1984, proposed the cstablishment through
lcgi's_lation of a Regional Water Resources Development Corporalion for the
Perlis-Kedah-Pulau Pinang Region. “The functions of the Corporation are ta
construct, operate and maintain the multipurpose, interstate and inter-basin water
resource projects which arc identified and approved by the Muda River Basin
Management Council. ‘The Corporation will be under the authority of the Muda River
Basin Management Council. In the mid to long tcrm, the Corporation could replace
the T_cchniéé! Scceretariat, thereby corporatizing and eventually privatizing the whole
operation and maintenance of source works, and leaving the existing specialized

departments and agencies to continue with the distribition of water to the usess.
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" CHAPTER 11. CONSTRUCTION PLAN AND COST ESTIMATE

1i.1  Construction Plan

The construction plan is prepared for the structurcs proposed for three (3) major

scctors of the flood mitigation plan, the water resources management plan and the

rives environmentat management plan,

11.1.1 Basic Col1dil_ions for Construction Works

The following basic conditions ar¢ employed for the construction plan,

(1) Consteuction Materials

The price of basi¢ construction materials such as ccment, reinforcement bars,

bitumen, diesel oil, and gasoline is controllcd by the Government. The unit

prices of these materials including some other major ones arc shown in

Table 11.1.1. Labor wages are also shown in Table 11.1.2. The availability of

construction matcrials in and around Muda river basin is as described below.

@

()

Sand

The mid_dic and lower reaches of Muda River is the major source of sand
in and around the river basin. Sand mining is being carricd out by private

firms and fluctuates to a certain extent in accordance with the demand of

" construction works. The qualily of sand from Muda River is gencratly

good and utilized as fine aggregate for concrcte. There arc also the sand
quatries at Karangan in Kulim District and at Terap in Kuala Muda
District. They are classified as second class and often used for plastering

bccausﬂc"of mixture with very fine materials.
Coarse Aggregate

Gravel is avaitable in Pendang, Sik, Baling and Kulim districts which are
located in the middle reaches of Muda River. The size and amount of
deposits vary depcnd'ing on the location of the mining arca. The types of

deposit are mainly granite and limestone. In addition to these quarry sites,
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C©

(d)

- (©)

Syarikat Bina & Kuari Kedah Sendivian Co., 1td. has a granodiorite
quarsy at the foot of Mt. Pcrak in Pendang District which is located at
atound 16 km north of the Jeniang Transfer Canal project site. Crusher

run, aggregate for concrete and asphalt are available here.
Coment
The following cement factories are located in and around the Muda river

basin:

Factory Location Brang

Cima - -+ | Chuping, Perlis - - . | Lion
Kedah* Langkawi, Kedah | Tiger
Perak-Anjung Bi. Berapit, Perak = | Camel
Tasik Cement Ipoh, Perak Crocodile

* Cement produced is mainly for expori.

Perak-Anjung Cement was recently cstablished and the other cement
manufacturers are also upgrading their production facititics to cater'to the

mcreasmg demand in the construction sector The supply of cement has

© been satisfactory for tho past few years.

Steet Material

The manufacturing and supply of stcel material are’ made only by

Malayawata Company which is located at the Prai industrial arca in the

' State of Pcnang Ste¢t products imported from Korca, Japan or some

other countries are gcncrally used in construchon works.

Timber

- Plyweod is the typical matcrial of formwork.  Ther¢® are many

manufacturers and supplicrs, and shortage of the miaterial has never been

reported.

(2)  Accessibility

Accessibility to the site is as described below.
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Port of Discinbarkation

- Three major ports are avaitable for handling international and domestic
- carges:: Port Klang near Kuala Lumpur and Bultcrworth Wharf in Prai

‘ate equipped With containcr handling facilities. Penang Port on Penang

Island is also uséd for unioading bulk cargo, but container handling

facilitics arc not available.
Road

Penang Istand and the mainland are linked by Penang Bridge, the length of

+ which s about 13.5 km. A dual-carriage noith-south national highway is

available from Port Klang, Butterwoith to Sungai Petani, Gurun and Alor

Setar.
Railway

The national railway has a cargo service and connccts Port Klang,

Butterworth, Sungai Petani and Alor Setar.

' Workable Days

‘The number of holidays and weather conditions, cspecially daily rainfall data,

are used as the ‘basic data to cstimate possible workable days' for the

construction works.

()

®)

Public Holidays

Most of the public hotidays in Malaysia arc based on rehgnous belief or
customs In public ‘offices in the State of Kedah, Thursday is a
half—workmg day and Friday is a non-working day instead of Saturday and
Sunday. Thus, Fndays national holidays and religious event days are

cpns1dcrcd as non-workable days.

Daily Rainfall Record .

“fhe daily rainfall fecords from "Jeniang Klinik” near the proposed Jeniang

Barfagc were collected and the records from 1979 to 1988 were analyzed.
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(©)

@

(©

Possible Workable Day

Both concrete and carth works aré not possible in rainfall of morc than

5 mm/day, and the number of possiblc workable days amiounts to 295

“annually, Morcover, carth works have suspended days according to the

daily rainfall shown in the table below; therefore, the annual average

workable days for carth works is decreased to 212 days.

Baily Rainfall Depth {mm) - No. of Suspended Days
5<R<10 ] 0
H<R<13 ‘ S0
15<R <39 1
- 30<R 3

‘Daily Working Hours and Work Shift

Alt construction works will be implemented under a single shift of 9-hour

labor including 2-houvr overtime per day.

Conslruction Mcthod

" Standard construction methods will be adopted in combination with the

cquipment availabte in Malaysia and other countries.

11.1.2 Structural Design -

The struclural features proposed for the three (3) sectors are estimated as below:

(1) Flood Mitigation Plan

“The principal features for the proposed river improvement works arc as below:

Work Volumie

) . Work [tem | Usit Lower Muda Kuala Kelt - Baling . Sik
Improveratnt Leopth’ - km ) 40.30 2 075 0.8
ExcavationfDedging 100 10,400 . - 522 . AT 6.2
Embankmeat | o' 1,100 C 224 128 - 144
Rewctment 10°m” 8 23.1 321 REY
Sluicés Construcied : place - 28 3 2z S2.
Bartage Reconstucted place 1 0 3 0
Drops Reconstructed place 1] .2 0 0
Pump Stations ReJocated - | plage . T3 0 0 0
Bridges Reconstructed place 2 1 ) 0
Biidges Reinforced : il placer |3 i SR 0 -0
Land Atguisition ha ; 510 118 2.3 1.5
House Evacuation house 159 -9 - 28 12
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Among the above work items, reconstruction of the existing Muda Bamage is

_enumcrated as the major construction works. The principal structural features of

the proposed new Muda Barrage are as shown in Figs. 11.1.1 and 11.1.2,

Water Resources Management Plan

- As described in CHAPTER 7, the proposed water resources development
structores include Beris Dam, Jeniang Transfer Canal, Naok Dam and Reman

" Dam. The principal features of these structures are as described below.

(a) Dams

The following principal features were cxtracted from the “Beris Dam
Detailed Design Report" as well as the "Feasibility Study for Proposcd

Jeniang Diversion, Naok Reservoir and Transfer Canal" (refer to

Figs. 11.1.3 to 11.1.8).

1145

Htem Unit Beris Damt | Naok Dami § ~ Rentan Dam
Reservoir
- Catchment Arca |k 116 15 32
Maximum Walér Level | ElL.m 86.40 30.0 583
Gross Storage Capacily 10°m’ . 1124 233
Effective Capacily 10°m’ 114.0 27.4 240
Main Dam : - .
Type Rockfil} Eanthfill | Zoned rolled-fili
Maximum Height m 40 18 .40
Crest Level El. m 88.0 32 60
Crest Lengih m 155 - 2150 170
Crest Width m ) 7 0
Upstream Slope 1:1.5 1:4.0 1:24
_Dovvnstream Slops : 1:15 1:35 1:2.3
Embankment Volume 10°m’ 158 2,200 . 286
Saddle Dam
Number of Dams - 1 0 8
Type Rock{ill - Earthfill
Maximum Heighl . m 27 - 30
Cresl Level | El. m 89 - 60
" Crest Length m 200 - 1,283
Crest Width m 6 - 8
Upstream Slope 1:2.0 - 1:3.0
© Downstream Slope 1:1.8 - 1:2.7
Embankment Yolume 10°m° 120 - 273
Compensation ’ :
Land Adquisition ha 1,600 65 35
House Evacuation hovse 500 5 200
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(b): jcniang Transfer System

The following principal features were extracted from the "Feasibility

Study for’ Pfdpos’éd".leﬁiang‘ Diversion, Naok Reservoir and Transfer

Canal” {refer to Figs. 11.1.9 to Fig. 11.1.11).

Bah‘a"ge : - : Fransfer Canal

ltem . Teafure . Trem Transfer Conveyance
Max, Upstream Water Level | B, M13m | Leagh Skm 22km
Nornal Design Level ) EL 300 m | Max. Capacity (mlls) | 0w’ 40 m'fs
Norraal Optiating Level EL3200m | Normal Upstream Watée | 32m -
. . . | Level. )
Crest Level _ " § EL27.50m | Bed Width 1 1Z2m 10 m
Upstream Bed Level EL27.00m ] Depth | 37m Im
Apron Level 1 EL2550m | Side Slope 1:1.5 15
Downstream Watee Level - . | EL33.70m | SiceSlope . - 1:2. 1:2
Stilling Basin Bz Width Im im
Length {Downstrcam of Sll]) Bm__ Frezboard - ; Im . 1m
Slzb Elevalion FL 25500 | Road Width | 35m 35m
- Entakeé ' e _|_Bed Gradient - ;.4 1:12,000 3:10,000
Sill Elevation B EL29.00m | Discharge 40 mfs 30 ex'fs _
Number of Chanaels . z Max. Velacity . . 0682mvs - | 096 mSs
Channel Width 2B m Manning’s Coefficieat 0.028 0028
Channiel Leagth 39m Lard Acguisition HMha 98 ha
House Evzcuation 0 0

(3) River Environmental Management Plan

The principal features for development along the river corridor and around the

dam re¢servoir are as summarized below.

Item ) - Quantity
1. Number and Size of Developmenl Area’ :
L1 Aleng River Corndor S
“Type A ‘ . _ 5 (39 ha)
Type B _ . L 4 (25 ha)
Type C . - ‘ : 3(73ha)
Type D _ 21 (166 ha)
1.2~ Around Dain Reseno:r .
‘Type D for Muda Bam Res¢rvoir 1 (2ha)
Type I} for Beris Dam Reservoir 2(277 ha)
2. Civil Works ' '
2.1 - Clearing : 645ha
22 Excavation ' 160,000 w
' 2.3 Embankment ' C5200m3
2.4 - Sod Facing - B : - 2,800 m”
2.5 Levee Road Pavement - : - 800 m’
3. Compensalion : i - o
3.1 _House Evacuation 40 houses
32 - Land Acquisition, . - L - .. 45ha

Type Al Land development for natural sesecve.

Type B: Land development for natural use (natural-oriented recreatton)
Type C: Land development for agriculture.

Type D: Land development for recreation.
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11.1.3 Implementation Schedule

In due consideration of the aforesaid basic cohdilions for construction works as well
as work quantities of the proposed structures, the 1mplemcntat|0n schedule is

proposed as summarized below {rcfcr to Fi |g. 11 1.12).

Implementation Period Allocated to 5-Year Malaysia Plan

Work [tem Preparatory!Engmeenng Works Construclion Works
" h Bth %th Tth 8ih 9th
(1996 - | (2001- | (2006 | (1996 | (2001- | €2006-
2000) 2005) 2010) 20003 2005) ~2010)
1. Fiood Mitigation ] )
‘1.1 Dawnstream of Muda Rwer ' 0 ' 0
"~ 1.2 Othess » 0 0
1 2. Waler Resourees Managemenl )
2.1 Beris Pam O - Q
2.2 - Jeniang Transfer Sy stem O 0 0
2.3 Nabk Dam 0 0 4
© 24 Reman Dam . O 0 0 0
3. River Environmeatal Management
3.1 River Cortidor Devélopment 0 0 0
3.2 Dam Lakeshore Development 0 0 '

To facilitate the suceessful implementation of the structural plans and the integrated
operation of the structures, the watershed managerent and monitoring plans arc

further scheduted to be completed in the following Five-Ycar Mataysia plans (M.P.).

Work Itemn Farget Completion
(1) Jnstitutional Setup for River Managemenl Body Tth MLP.
{2) Zoning (River Reserve Area and Water Source Reserve: Area) , Tth M.P.
{3) Monitoring System for_: Hydrological Data . 7th M.P.
1 Walter Abstraction Volume - 8th M.P.
Others Oth M.P.

11.2  Project Cost

The project cost has been cstimated on the basis of the design, construction plan and

schedule, and the following assumptions and conditions: -
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(@) Al unit costs arc expressed based on the price level at the end of 1994, "

(b) The cxchange rate of curréncy is US$1,00 = RM 2.51.

(c) Projéct cost is composed of construction cost-and contingencics. The -

d) .

construction cost is divided into direct and indirect costs which are further

divided a's'fol'lo\_vs:

——{ (i) Prcpéralory Works |

Ibirecl_Cost }————[ (ii) Maiﬁ Ci\'til Works ]

| Construction Cost

——{ (iii}_ Mechanical Works =}

—| (iv) Compensation Cost §|
Indirect Cost l‘———[ (v) Administration Cost_ |

~— (vi) Enginééring’C{)st |

The calculation of costs is carried out as follows:

)

(i)

(iii)
()

®
(vi)
(vii)

(viii)

- Preparatory Works = 10 % of (i) Main Civil Works and

(iii) Mechanical/Related Works
Main Civil Works = Work Quantities x Unit Prices

Mechanical Works is estimated in accordance with the work

quantities.

Compensation Cost = Arca of Land and/or Number of Houses x

Unit Compensation Cost
Administration Cost = 5% of items (i} to (iv)
Engineering Cost = 10% of items (i) to (iii)})

Piice ¢scalation rate of foreign currency and local currency

portions is to be analyzed at the later stage.

Physical Contingencies = 10% of items (i) to '(vii)
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Bascd on the above premises, the project cost is estimated at about RM 871 million
which is 1o be disbursed in three (3) terms of the 7th to 9tk Five-Year Malaysia Plan
“{from 1996 to 2010). The average cstimated project cost per onc term of Five-Year
Malaysia Plan is RM 290 million corresponding to about 8% of the aclual investment
for flood control and domestic water supply projects in the 6th Malaysia Plan.
Judging from this pcrcénlage, it is thoroughly possible to implement the proposed
project. The breakdawn of project cost divided into foreign currency (F.C.) and local
currency (L.C.) portions is as summarized below. Annual disbursement on cach
project is also made based on the implementation schedule and shmﬁ in’

Tables 11.2.1 to 11.2.8,

. Unit: RM 1,000

Work lem - FC. L.C. Total
t Flood Miligatior Plan (River Improvement) '

1.1 Lower Muda River 171,143 152,443 323,586
1.2 Kuala Ketil Town Stretch 6,994 11,270 18,264
1.3 - Baling Town Stretch 3,031 6,779 - 9810

1.4 Sik Town Stretch 2,212 5,138 1,350

" Sub-Total 183,380 175,630 359,010

2. Water Resources Managenient Plan
2.1 Beris Dam 75,505 100,056 175,561
2.2 Jeniang Transfer System 56,576 109,509 166,086
2.3 Reman Dam 49,750 78,806 128,556
Sub-Total 181,831 288,371 470,203
3. River Environmental Management Plan 10,977 31,224 42,201
Grand Total 376,188 496,225 871,414

Mote: -Fstimated at the price as of December 1994 {Exchange Rate: US51.00=RM 251 = ¥160.30
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Chapter 12 - Project Evaludation

- CHAPTER 12. PROJECT EVALUATION

12.1 Economic Evaluation

12.1.1 Economic Benefit

The cconomical evaluation is made for the proposed structural plans in the sectors of

flood mitigation, water resources management and river environmental improvement.

The economic benefit for each sector is estimated as deseribed below,

O

@

‘Benefit for Flood Mitigation Plan

The economic benefit is CXprSSﬁ:d as the dlffercncc of (a) dircct flood damage

to assels and agncultural crops and (b) indirect damagc to economic activitics
and publlc facilities between "with the project” and “without the project”

situations.

The direct flood damage (o assets is cstimated according to the number of assets
to be inundated by flood; unit valuc of the assets and da_ﬁagc rate of assels
inundated. The direct damage to agricultural crobs is also eslimated by the
extent of agricultural arcas inundated, agricultural, crop production per unit

area, and damage xate of the agricultural crops inundated. .

’fhc indirect damage to public facilitics is assumed to be 34% of the direct flood
'damage to assets in due consideration ‘of the ¢conomic survey manual on flood
control in Japan, Likewise, the indirect damage for the economic losses caused
by suspension of business activilics is assumed as 6% of the direct damage to

assels.

Benefit for Water Resources Management Plan

i

The proposed water’ resources dcvclopmen:f facililies could generate the
cconomic benefit duc to increment of water supply from the prcsent to the
projected ycar for demestic and industriat water as well as lmgatu)n water. The
economic benefit fo_r domestic and industrial water is herein assumed to be
RM 0.20/m> in terms of unit price of the increment of water supply, which

corcesponds to approximately half of the minimum actual domestic water tariff,
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Chapier 12 Project Evaluation

The benefit for imigation water is given by the increment of paddy producﬁon
generated by the increment of imigation area and cstimated through the
-~ following formula at RM 719/ha in terms of unit price of the increment of

irtigation arca:

B=Ax(YxP-C)

Where,
'B: Net irrigation benefit
A fncrease in irei gation atea
Y: Unit yield (assumed as 4 tons/ha)
P:  Famn gate price of paddy {assumed as RM 1,840.0fha)
¢ Unit produé{ion cost _(assum'ed as RM 1,361.6/ha)

(3) Benefit for River Environmental Management Plan

The cconomic benefit is estimated by multiplying the total number of the
visitors (persori-day) per annum for the proposed park, by a sum of the per’

capita income (RM/day) and the transport costs per trip (RM pers(mj. -
12.1.2 Economic Cost

The project economic cost is estimated from the financial cost taking into account the
convession factors to economic prices. The conversion factors are herein assumed, on

the basis of the "National Parameters for Project Appraisal in Malaysia,” as below.

Goods and Services Conversion Factors

Construction (gencral) 0.84
Unskitled Labor Wage ' 0.83
Government Administration 0.82
Agricultural Input * =~~~ 091
Agricultural Qutput |- 1.00
Machinery and Equipment - |~ 090
Transpoit oo 79
Land Acquisition - _ 0.88

- | Standard ConversionRate |~~~ 0.88
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Chapter 12 Project Evaluation
123 Econonii¢ Rate of Return

The economic internal rate of return (EIRR) for proposcd structural plans are

estimated as below.

Scclor.  Proposed Structural Plan EIRR (%)

Flood Mitigation | River improvemecnt of 4 target river stretches 83
Water Resources | Construction of Beris Dam, Naok Dam, 14.6
Management . | Reman Dam and Jeniang Transfer Canal

-1 River Land devélopment of river corridor and 23.8

‘I Environmental - | takeshore around reservoirs of Muda and Beris

| Management | dams _ ; :

Overall: 13.6

According to the analysis of intemational agencics, the opporlunily cost of capitat is
cstimated at 10 to 12%. Among the propoesed stuclural plans, those for water
cresources management and the river environmental “management cxcced the

opportunity cost, and could be economically justifiable.

‘On the other hand, the EIRR of the struclural plans for flood miligation is somewhat
‘low as compared with the opportunily cost of capital. The flood mitigation preject is,
however, ess'énlial to ensure an stable social environnient and promote an economic
‘development of ‘the region. Accordingly, implementation of the flood mitigation

project is recommended, not necessarily being tied down to the economic viability,

12.2 Environmental Impact Assessment

A preliminary environmental impact assessment was carried out for the following
major proposed structures for water resources development, flood mitigation and

river cavironmental improvement,

Sector Objective Structures
Ftood Mitigation River Improvement of Lower Muda
Water Resources Management Beris Dam

Jeniang Transfer System including Naok and
Reman dams

River Environment Management | Beris dam rescrvoir recreation park
Muda barrage recreational park
Bumbong Lima recreational park
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The results of environmental impact assessment are summarized into assessment
matrices as shown in Tables 12.2 1 to 12.2.6. According to the asscssment matrices,
the significant impacts by the proposed struclures are scen in the following four
issues: {a) reseitlement, (b) distuption of community, (c} soil crnsidn, and (d) water

pollution. The countermeasures and necessaty monitoring items for these issues are

proposed as below:

{ssue Causes Counteemeasures Necessary Monjtoring, Items
Reszttlémént § 1, Beris Dam 1. Coordination with inhabitanis - 1. Living conditions of inhabitant
2, Jeniang Transfer 2. Reasonable compensation for 1o be reseitied

System reseilement _ 2. Regional socko economy
3. River Chazael 3. Assistance and guidance for suitable 3. Precédents of resettlemeat of
Imgrovement income of inhabirank o be resetiled similar projects
4. Burmboag Lima 4. Prepasation of resettiement Jand based 4. Cooditions of tesellement Tand
Recreational Park on the desire of inhabitant
Disnuptioa of | Beiis Dam 1. Compensatica to noa-reseitied 1. Regional socio economy
Comrounity inhabitant 2. Néw lransportation system
2. Conslruction of new (ransportation 3. Living cooditions of
nehwork inbabitants iocluding
3. Reorganization of admibistrative noa-seitled people
division
4, Fstablishmentof new
telecommunicalion sedvice
Soil Erosion 1. Beris Dam 1. Dredging works 1. Fopography, geology and sol
2. Jeoiang Transfee 2, Plantation 2. VYegetation
Systerm 3. Ladd use control
Watce 1. Beris Dam 1. Control ard dreatrocnt of pollution loads | 1. Pollution souice
Pollution 2. Jeaiang Transfer 2. Removal of vegetation before dam 2. Waler use in dam reseevoir znd
System impounding river chanae?
3. Beris Rececational 3. Water quahity suivey.
Park
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