8.2 Proposed Institutional Setup Plan

The proposed organization for management of the RBIS is composed of tiers with the RBIS
Steering Committee as the top supported by the RBIS Technical Committee as the second
tevel and the RBIS Technical Center as the third level. The formation, roles, composition

and functions of each tier are as described hereinafter.
8.2.1 Steering Committee

In Ma]aysié, information technology is being intensively developed and information is being
opened through the wider area network. In fact, the RBIS has already been equipped with a
wide area network communication system. Moreover, the National Land Information
System (NaL1S) and Hydrological Information System (HIS) are going to develop their wide
area communication services for land information and hydrological information, respectively.
Such . progressive information technology will facilitate easy and e_ffecti\_/e data

communication but at the same time, generate several issues as enumerated below:
(1) Protection of data confidentiality and/or copyright; '

(2) Standardization and synthesis of the related information Sys’tems s0 as to create

interchangeability among the systems;

"(3) Development of human resources to cope with the advanced information technobgy;

and
(4) TImport of progressive information techndlogy.

The RBIS involves various kinds and levels of government and semi-government agencies as

information sources. Accordingly, the above items are significant issues on the management

of the RBIS, and the Steering Committee will determine the policies to cope with the issues

and provide the guidelincs/dir_eétions on utilization of the objective‘ information through
coordination with the related government ageﬁr_;ies. The Steering. Committee will also
monitor the national-pdlicies on information technology through activities of the:foliowing
related national councils and committees and reflect them in the management of information

of the RBIS.-



Name of Council and Committee Tasks Related to Management of RBIS

{1} National Land Information +  Formulate policies on development, implementation and operation of
System (NaLlS) Central National Land Information System,
Council

(Z) National Information * Formulate policies, strategics and standards of utilization and
Technology Council (NITC), development of information technology (IT).
and National Committee on ¢  Monitor and evaluate the programs, projects and activities pertaining
Database Processing (NCDP) 1o use and development of IT.

: + Enhance and encourage the use and development of IT.

(3) Wational Remote Sensing »  Formulate national policy on remote sensing technology.
Committee (NRSC) :

{4) WNational Mapping ¢ Coordinate and advice all mapping and charting activities undertaken
Committee by government agencies.

The information center of the RBIS is placed at the Federal DID under the Ministry of
Agriculture, and all information is provisionally collected and/or provided through the
existing wide area network called “Agrolink” which is under the control of the Ministry of
Agriculture. Thus, the Ministry of Agriculture is the core ministry for the RBIS. Due to this
background, the Secretary General of the Ministry of Agriculture is proposed as the chairman
of the .Steering Committee, and the Secretariat of the Committee is further proposed to be the
Information Technology Unit of the Ministry of Agriculture and the River Division of
Federal DID. T_hé :fnembers of the Steering Committee will be the represeﬁtatives of the
government agencies which are closely related tb the formulation of national policy on

information technology (refer to Table 8-1).
82.2 Technical Committee

Based on the aforesaid policies formulated by the Steering Commitiee, the Technical
Committee will determine all technical standards to prescribe the management of the RBIS.
At the same time, the Con.nm.itte.e will undertake all technical monitoring and evaluating
works required to manage the RBIS Technical Center. The detailed tasks of the Technical

Committee are as given below:

(1) To ‘determine and update the format, procedure and all other necessary technical
arrangement for data input/output through coordination with the information sources

and users of the RBIS;
(2) To determine and update all necessary protocols for data communication;
(3) To determine the mechanism of system use charges;

(4) To evaluate and approve the technical manual on daily system management prepared

by the Technical Center;




(5) To monitor the information technologies practiced in Malaysia as well as import

them to the management of the RBIS; and

(6) To evaluate the accessibility, availability, quality and effectiveness of information

and reflect the results of evaluation to the management of the RBIS.

The Technical Committee will be chaired by the Director General of DID, who will also be
responsible for all systems operation and management. The River Division of Federa] DID
will act as the Secretariat to the Committee. The members of the Committee will consist of

all government and semi-government agencies designated as information sources and/or users
of the RBIS (refer to Table 8-2).

8.2.3 Technical Center

The Technical Center is placed at the office of the River Division of .Feder'ai DID, and its
sub-center is placed at State DID in Perak. The task of the Technical Center is to undertake
all necessary operation and maintenance of hardware, soﬁ‘ware,”and database of the RBIS.
The Technical -Center will also service the system users, 's_upplying newsletter - and
highlighting the latest developments in functions of the RBIS 50 as to advertise the RBIS. As
for the branch center at. State DID, its task is to operate and maintain the telemetry data

management system.

To ensure the effective daily operation and maintenance, the following staff should be

engaged as a minimum requirement:

(1) One River Engineer, one Network Manager, one Database Manager and Digil'iier'

Operator at the Technical Center in Kuata Lumpur; and

{2) One Systems Operator for the telemetry data managerhent system at the Technical

Sub-center in Perak State.

All of the staff will need padiéular knowledge on the system operation. Among the staff, the
River Engineer and the Network Manager, in particular, will have the most important role of
taking care of the whole system. The other staffs will take part in management work; that is,
the Database Manager will be in charge of database managemént, the Digitizer Operator will
undertake the actual digitizing works for various map information, and the Systems Operator
will operate and maintain the telemetry management system in. the sub-center at the State

DID of Perak. Thus, the Technical Center will undertake daily systems operétion and
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tnanagement. The major items for the daily operation and rnaintenance are as enumerated

below:
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8.3

To periodically update the database;

To revise the database structure in order to expand the items of information in the

database upon instruction from the Technical Committee;

To update the web homepages in accordance with the revision of contents of the

database and/or real-time information;

To update the arrangement of the system IP addresses in accordance with the altered

system users and/or request from the Agrolink network manager;

To review and revise the “System Management and Operation Manual” which has
been initially prepared by the JICA Study Team and to prepare the revised technical

manual for approval of the Technical Committee;

To operate the web servers both for database and the real-time information as

required;

To undertake system troﬁbleshooting referring to the “System Management and

Operation Manual”; and
To entrust the recovery of fatal system dama'ge toa professfonal ehgineering firm,

Alternatives to the Composition of the Management Body of RBIS

The RBIS proposed in this Study limits its objective coverage only to the Perak river basin,

although the ultimate goal is to have a nationwide coverage. Thus, proposed is a.prototype

‘'system and the composition of the management body as proposed above is. practicable and

easy to set up in such a prototype system. However, the set-up may need to be modified

depending upon the situation, and the following alternatives are conceived:

ON

Alternative 1

As the objective river basins for the RBIS expands, the Federal and State members of
the management body will increase as data sources and/or data users. Under such
condition, coordination among all members would be very important for the

management of RBIS. The Economic Planning Unit (EPU) would be highlighted as
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the central coordination body for those related to river basin development and water
use and serve as the forum for central policy and decisions on river basin
management. Based on this concept, the Chairman and Secretariat of the Steering
Committee during the transition period of expansion should come from the Federal

Economic Planning Unit.

To clarify and cope with the requirements of various state agencies, a Technical
Committee will need to be established at the Federal and in each State Level The
Chairman and Secretariat of the Technical Commlﬁee will be drawn from the Federal
EPU and the State EPUs (UPENSs). Such a set-up would ensure a closer relatlonshlp
between the Federal and State governments and,” at the same time, facilitate
coordination among DID, PWD, DOE and other various Federal and State agencies

involved in water use.

The Technical Center and its Sub-center are placed, for the present, at the Federal
DID in Kuala Lumpur and the State DID of Perak, respectively. - During any

transm(m period of expansnon of RBIS, the Technical Center would be maintained by

- Federal DID, while Techmcal Sub-centers would be estabhshed in each State DID

that comes within the coverage of the RBIS.

Alternative 2

Both NaLIS and RBIS aim at providing the on-line access to land and river basin
information, respectively, as index of national ré.sburces.,_and the major users of such
information are the State governments. Thus, NaLIS and RBIS are closely related to
each other, and a consistent institutional setup for NaLIS and RBIS could facilitéte a

more effective usage of the information.

To maintain consistency with the organization of NalLlIS, the Prime Minister is

conceived as the Chairman of the Steering Committee under the RBIS as proposed in
NalIS. Likewise, the Secretariat of RBIS is entrusted to the Ministry of Agrliculture,
the technical core agency of RBIS. As the Technical Committee .o_f RBIS, tile
Chairman and the Secretariat are to be the Federal DID at the Federal level and the
State DID at the State level. The setup of the Technical Center will be in accordance

with those proposed in Alternative 1.

S-32

BT



(3

Alternative 3

The Ministry of Agriculture is looking into the setting up of the National River
Authority, Upon establishment, the Authority will oversee the nationwide river basin
management. In the “Pilot River Basin Management Study of Selangor River” by the
State DID of Selangor, also proposed was the Selangor River Authority (SRA) to
undertake actual monitoring and coordinating works for the river basin management.
The Study may implicate a model of the institutional setup for individual river basin
management. Several state river anthorities like SRA may be established, one for cach
river basin, and the National River Authority will have jurisdiction over such state

river basin management bodies.

The RBIS will have the role to provide the necessary river basin information to the
National River Authority as well as the State River Authorities. To facilitate such a
role, it is proposed that the Chairman and Secretariat of the Steering Committee should

be given to the Prime Minister and the National River Authority, respectively.

As for the Technical Committee, the Federal Committee and the State Committee will
be established as proposed in Alternatives 1 and 2. As in the Steering Committee, the
Prime Minister and the National River Authority will act as Chairman and Secretariat
of the Technical Committee at the Federal Level, while Menteris Besar and the State
River Authc;ritics will be the Chairman and Secretariat of the Technical Committee at
the State Level. The membefship of the Technical Committee will involve all agencies
designated as data sources and/or data users of the RBIS. The National River

Authority also will have jurisdiction over the Technical Center for RBIS, and a

Technical Sub-center will be established in each State, controlled by the State River

Authority.

This Alternative is subject to establishment of the National River Authority. However,
the seéting up of the Authority will require further time since the existing legislation
and policies 'need.to be reviewed and revised. Moreover, this Alternative may need to
be modified according to the condition of NaLIS. Thus, this Alternative is regarded as

an ultimate setup for the RBIS management and to be examined in the far future.
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is regarded as an ultimate setup for the RBIS management and to be examined in the

far future,

9. CASE STUDY ON THE USE OF RBIS FOR RIVER BASIN MANAGEMENT

A case study was carried out to further clarify in detail how the RBIS’s information could
contribute to the actual river basin management. At the same time, estimated was the

cconomic benefit associated with the contribution of the RBIS to river basin management.
9.1 Water Supply Management
9.1.1 Long-term Projection of Water Supply

TNB agréed with DID in 1975 that the existing hydropower dams will release discharge to
guarantee a minimum flow of 4,000 cusec (about 113.2 m’/s) at Iskandar Bridge which is
located on the Perak River at about 23 km dowiistream from the Chendéroh Dam (refer to
Fig. 8-1). Since all major intake points of the Perak River are located in the tower reaches
from Iskandar Bridge, the guaranteed discharge is indispensable _for sustainable water supply
management for the Perak river basin. The gu.aran:tced diécharge was., howev.er, sét up more
than 20 years ago, and the water demand will certainly exceed the guaranteed 'discharge in
the future due to intensive increment of domestlc and industrial water demand in partlcular
Under such circumstances, a serious water shortage may suddenly come out in the future

unless a long-term projection on water supply and water demand is made.

The long-term projection on water supply and demand is, however, virtuaily difficult without
database information on the integrated water demand volume and water supply capacity both
for irrigation and domestic/industrial water supply. - Since the RBIS contains such
comprehensive database information, the overall water demand and supply balance could be
estimated. According to the estimation as tabulated below the future domestic and industrial
water demand will have a remarkable increment; while, no new extenswe 1mgat10n scheme is

projected and, therefore, the increment of irrigation demand is estimated to be nil.
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Item of Demand Present Water Future Water Demand

Demand 2005 2010 2020
Domestic and Industrial 15.8 m’/s 21.5 m'/s 25.5 m’ls 43.4 ™5
Irrigation 3L6m’fs IL6mss 31.6 mfs 3L.6ms
River Mainlenance 65.8 m’/s 65.8 m'fs 65.8 m'fs 65.8m’fs
Total 113.2 m’fs 118.9 m’/s 122.9 mfs 140.8 m'/s

{4,000 cusec) {4,201 cusec) {4,343 cuscce) (4,975 cusec)

Percentage of demand to
annual average river flow at 59% 62% 64% 73%
Iskandar Bridge* :

*  The annual average flow discharge at Iskandar Bridge is estimated at 192 m’/s from the hydralogical data
gauged before dam construction (1961-1977).

The guaranteed discharge could ensure meeting the total of present domestic/industrial water
demand and irrigation water. The balance of 65.8 m’/s between water demand and

guarantecd discharge is regarded as river maintenance flow.

Difficulty in abstracting the river water by pump is now being experienced due to the low
river water stage during the drought period. Judging from such difficulty, the river
maintenance flow of 63.5 m/s is regarded as the minimum requirement even in the future as

assurited above.

Asa result,.the future water demand exceeds the present guaranteed discharge, and the deficit
of about 1,000 cusec is foreseen by the year of 2020. Moreover, the future water demand
will reach 73% of annual average river flow discharge in 2020. Thus, an extremely high rate

of water utilization is estimated.

The River Administrator is required to update the projection on future water demand through
continuous monitoring and periodical renewal of the database of water demand in accordance
with the results of monitoring. Based on the projection on water demand, the River

Administrator is further proposed to have the following water supply management:
(1)  Coordination with TNB to increase the guaranteed discharge from existing dams;

2y Coordination with water users to control the excessive increment o.f water ‘demand;
and
(3) New water resources development.
9.1.2 Daily Water Supply Management
The DID Hydro_l.ogy Division preséﬁtly monitors thé daily flow discharge at Iskandar Bridge.

The géuge'd discharge is, however, not transmitted to TNB. Since TNB could not monitor the
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flow discharge at Iskandar Bridge, it releases a maintenance discharge of 3,000 cusec (about
85 m*/s) from Chenderoh Dam regardless of river flow discharge at Iskandar Bridge. The .
dam maintenance discharge of 3,000 cusec is verified through the gauging records as shown
in Table 9-1 and Fig. 9-2.

There is a balance of 1,000 cusec between the guaranteed discharge of 4,000 cusec at
Iskandar Bridge and the maintenance flow of 3,000 (85 m’/s) cusec from Chenderoh Dam.
The balance is supposed to be supplemented by the runoff discharge from the Pelus River
that joins to the Perak River at about 9 km downstream from the Chenderoh Dam. However,
the runoff discharge from the Pelus River is a natural phenomenon, falling often below

1,000 cusec (23.8 m*/s) (refer to Table 9-1 and Fig. 9-3).

The gauging records show that a dominant deficit of the gﬁaranteed diﬁcﬁérge at Iskandar
Bridge occurred from August to September 1990 (refer to Table 9-2 and Figs. 9-4 to 9-5).
During the period, the Chenderoh Dam had certainly released the dam outflow discharge of
more than 3,000 cusec, while the runoff discharge from the Pelus river baéin was far lower
than 1,000 cusec. As a result, the deficit continued for a period of about one month, Ihaving
the average deficit of 6 m’/s and the maximum deficit of 20 m%/s (refer to Table 9-2 and
Fig. 9-5). '

The recurrence probability of the 1990°s water deficit is estimated at about 5 years based on
one-month runoff discharge volume from Pelus River in August'(refer to Fig. 9-6). In other
words, the water deficit of Pelus River as experienced in 1990 possibly occurs once in every

five years.

The above water deficit is attributed to lack of integrated hydrological mohitoring system
between DID and TNB. To cope with such an unfavorable situation, the RBI.S is equipped
with a function to monitor the river flow discharge of Perak River at Iskandar Bridge and
Pelus River at Kg. Lintang. At the sathe timé, the RBIS could also rﬁbnitor'the outflow
discharge from Chenderoh Dam. All of these monitored data are on the real-time base being
transmitted through WAN to the system administrator (DID) as well as related agencies such

as TNB and PWB (in charge of domestic and industrial water supply).

When the RBIS detects that the runoff discharge from the Pelus River falls below
1,000 cusec, the dam outflow discharge of 3,000 cusec is to be increased 50 as to guarantee
the river flow discharge at the Iskandar Bridge._ In contrary, TNB does not necessarily need

to release the discharge of 3,000 cusec when the runoff discharge from the 'P._elus: Rlver is
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sufficient, exceeding 1,000 cusec. Thus, the RBIS enables TNB to operate a more flexible

dam outflow depending on the runoff discharge from the Pelus River.

INB is much concerned in maintaining the reservoir level for the sake of hydropower
generation, although the reservoir level may be lowered due to incremental dam outflow
discharge for water supply. In this connection, an attempt was made to simulate the
necessary dam outflow discharge as well as dam reservoir level that could guarantee the
discharge of 4,000 cusec in the case of the aforesaid deficit in 1990. The results of

simulation are as shown in Tabie 9-3.

As shown ‘in Table  9-3, during the deficit, Chenderoh Dam had released 92.5 m/s
(3,268 cusec) as daily average. On the other hand, the average dam outflow discharge

increased to 94.4 m’/s to offset the deficit.

. The increment of dam outflow discharge will be made by releasing. discharge from the

Temengor dam reservoir that is by far larger than those of the other threc dams. The
consumption of dam reservoir volume is estimated at 5,440,600 m® which corresponds to
only 0.4% of the live Storage volume, lowering 11 cm of reservoir level. Thus, the increment
of the dam outflow discharge will cause a minimal effect on the dam reservoir level as well

as power generation.

As described above, the water deficit in 1990 lasted for about one month and the daily
évérage deficit d_ur'ing the period is estimated at about 6 m’/s. Such water deficit will directly
cause a deficit in irrigation water supply leading to the reduction of paddy production. From
these viewﬁoints, an attempt was further made to estimate the production loss of paddy that
corresponds o the. average deficit of 6 m®/s in 1990. For the estimation, the following

assumptions were made:

(i) '. The average yield. df paddy crop is estimated at 3.6 ton/ha with reference to the
_results of the Study on “Modernization of Irrigation Water Management: System
1998” by JICA The economic farm gate price is also assumed at about RM 630/ton.
Multlplymg the average crop yield by the economic farm gate price, the gross
production value is estimated at RM 2,268/ha, while the paddy production cost is
estimated at RM 1,805/ha. The unit net production value of paddy is expressed as
the balance bétween the gross production value and the production cost and,

therefore, estimated at RM 463/ha.
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(2) The available irrigation area for a unit of water supply is about 604 ha/m*/s which
comes out from the present total irrigation area (19,097 ha) divided by its monthly

peak water demand (31.61 m*/s) in the Perak river basin.

Based on the above assumptions, the production loss of paddy that corresponds to the
average deficit of 6 m%/s in 1990 is estimated at about RM 1.7 million. The recurrence
probability of the water deficit in 1990 is estimated at 5-year return period as described above
and hence, the annual average value of the production loss is estimated at RM 0.34 million

(i.e., RM 1.7 million in 5 years).

The RBIS enables TNB to have a flexible dam reservoir operation so that the occurrence of
water deficit as experienced in 1990 could be justified by a release from the existing
hydropower dam with its minimal reduction of power generation. Accordingly, the average
value of production loss (RM 0.34 million) could be regarded as the annual average

economic benefit of the RBIS.
92  Flood Management
9.2.1 Flood Control by Existing Hydropower Dam

The three (3) existing hydropower dams, namely, Bersia, Kenering and Chenderoh, currently'
have gate operation to maintain their reservoir levels at FSL (full supply level) even during
the flood season (October to January) and, therefore have no substantlal flood mltigatlon
effect. In contrast, Temengor Bam clraws down its reservmr tevel from its FSL of EL. 248 m
(reservoir volume of 6, 050 million m®) to EL. 242 m {reservoir volume of 5,100 mlllan m )

during the flood season to make a flood storage space of 950 mllllOﬂ m’.

The probéble flood dam inflow hydrographs into the Temengor Dam were estimated 'oased
on the previous study results of “Lower Perak Flood Mitigation Study, October 1980 by
JICA (refer to Fig. 9-7(1/2)). As a result, it was clarified that the flood storage space
(950 million m 9! of Temengor Dam could absorb the whole ﬂood inflow volume of less than

a 20-year return period flood without spilling out as tabulated below.



Probable Flood Inflow Volume to Temengor Dam

Return Period of Flood Dam Inflow Volume (million m’)
10-year 564
20-year 843
50-year 1,276
100-year ' 1,587

The present flood inundation of Perak River tends to spread out in the lower reaches of
Nording Bridge, when the river flow discharge at Nording Bridge exceeds 850 m’/s. Nording
Bridge is located on Perak River at about 187 km downstream of Temengor Dam. On the
premises of the above flood mitigation effect of Temengor Dam, the flood simulation was

made and, the following are estimated as the probable flow discharge at Nording Bridge.

Probable Flood D;scharge at Nording Bridge

Return Period of Flood Flow Dlscharge (m /s)
10-year ' 1,725
20-year 2,033
50-year 2,727
100-year 3,621

As shown above, the estimated probable dlscharge exceeds the critical discharge of 850 m’/s
at Nording Bridge. Thus in spite of the extensive flood mitigation effect of Temengor Dam,
ﬂood mur_idatlon still occurs in the lower reaches of the Perak River. In fact, the flood
inundation had occurred even after completion of the 'i‘emengor Dam, as experienced in

1985, 1991 and 1994,

To cope with the above flood inundation, an attempt was made to evaluate whether the
current gate operation rule of the other three dams (Bersia, Kenering and Chenderoh} could
be changed so as to draw down the reservoir level in advance of the flood and to effect flood

mitigation for the lower reaches.

Among the existing hydropower dams, Bersia Dam which is located just downstream from
Temengor Dam has a small reservoir volume of about 12 million m® between FSL and MSL
(minimum suppfy leve.l) and, therefore, minimal potential flood mitigation _effect is expected
of the dam. On the other hand, the Kenering and Chenderoh dams have rather large storage
capacities of about 70 miilion m* and 60 rmlllon m’ between FSL and MSL respectively.

“These storage capacities are likely to influence the flood mitigation in the lower reaches.
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To activate such a potential flood control capacity, it is indispensable to release the discharge
and draw down the reservoir level from FSL during the initial stage of flood. Moreover, the
released discharge to draw down the reservoir level should not cause any overflow at the

lower stretch from the dams.

Temengor Dam spills out discharge in case of the probable flood discharge of more than
50-year return period. Such spilled discharge causes a large constant dam inflow discharge
of more than 600 m’/s into Kenering Dam [refer to Fig. 9-7 (2/2)}. The inflow volume into
Kenering Dam is estimated at about 533 million m’ in 50-year return period, and about
853 million m® in 100-year return period, which are far larger than the reservoir capacities of
the Kenering and Chenderoh dams: Due to such large constant dam inflow discharges, both
the Kenering and Chenderoh dams hafdly draw down their reservoir level, having no

substantial flood mitigation effect on the flood scale of 50 and 100-year return period.

As for the flood scale of 10 and 20-year retum. period, however, Temengor Dam absorbs the
whote dam inflow dischafge without spilling. Due to such effect of Temengor Dam, the
small discharge flows into Kenering Dam. The dam inflow volume is estimated at about
143 million m® of 10-year return period and 165 million m® of 20-year return period. These

dam inflow volumes are far smaller than the 50 and 100-year return périods.

Moreover, the initial dam inflow discharge to Kenering Dam is extremely small, and the 'pe_ak
inflow comes out only 72 h.ours.aflter the storm rainfall is observed. Due to the small dam
inflow volume as well as the time lag of peak dam inflow, the Kenering and Chenderoh damis
could draw down their reservoir levels in advance to have a flood control space of about
260 million m*. This flood control space could have a significant reduction in peak discharge

at Nording Bridge, as shown in Figs. 9-8 to 9-10.

The above flood mitigation effects of the Kenering and Chenderoh dams are subject to
lowering of dam reservoir level in advance before a flood arrives to their dam reservoirs, and
the real-time information on the rainfall and river flow discharge is indispensable. Hence,

thre RBIS will be useful to monitor and disseminate such real time information.

The RBIS functions to monitor the real-time flood information on storm rainfall, river flow 6f
downstream, and dam outflow discharge from the Chenderoh Dam. Furthennore the RBIS
disseminates such lnformatlon through WAN, to TNB as well as DID. ‘Once these
information are recogmzed through the RBIS, DID could clanfy the allowable discharge, on
real~time.base, to be released from Chendefoh'Dam in due consideration of the channel flow

capacity as well as the runoff discharge from the Pelus River (i.e., non-dam catchment area).
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Based on the clarification by DID, TNB could release the discharge and draw down the
reservoir level so as to make a flood control space during an initial stage of flood until the
dam inflow discharge reaches a certain level. After drawing down the reservoir level, the
dam could start to store the flood inflow discharge so as to reduce the river flow discharge in

the downstream.

Thus, TNB and DID could exchange dam reservoir information and hydroiogical information
through the RBIS. As a result, the dam outflow discharge is effectively controlied for the
sake of flood niitigation in the lower reaches. Moreover, DID could foresee the influence of
dam outflow to the downstream based on the information on dam conditions from TNB so as

to undertake a more effective flood forecasting and warning.
92,2 Evaluation of ¥lood Damage Potential

In the flood management works, major concerns are addressed to the flood damage potential,
an essential index for economic evaluation for new flood mitigation projects. Database of the
RBIS would facilitate estimation of the annual average damage expressed in a monetary
value. The use of database to estiiate the flood damage potential is hereinafter presented

together with the results of estimation.
(1)  Extent of Flood Inundation Area and Estimation of Land Use within the Area

F160d5 of the Perak River start to spread out in the lower reaches from Nording
B.rid.ge when the river flow discharge at Nording Bridge exceeds 850 m’/s.
Inundation of varying flood scales has almost the same extent due to the plain
topography, although the maximum inundation deptﬁ and duration of inundation

changes according to the scale (refer to Fig. 9-11).

The RBIS would furnish the map information on flood inundation extent as well as
land use on the basis of the topographsc map of 1 is to 50, 000. Both maps are
‘supported by the Geographic [nformatlon System (GIS) and, therefore, the land use
within the extent of flood inundation could be easily clarified through overlaying the
two maps. Through overlaying of maps, the area of each land use item could be

estimated as below.



Land Use within the Extent of Flood Inundation

of Perak River

Land Use Item

Area within the Extent of
Flood Inundation (ha)

Paddy 1,543
Rubber 4,451
Qil Palm 57
Other Tree Crops 2,696
Mix Horticulture 40
‘Forest, Swamp, Grassland 4,289
Total 13,076

Psey

(2)  Estimation of Number Houses in Flood Inundation Area

The RBIS contains the database of housing census by Mukim (.., mirimum
administrative unit) as well as the GIS information on boundaries of Mukim and the
probable flood inundation area. The number of houses in the flood inundation area
could be estimated through the overlay function of the GIS system in the RBIS using
the database and the GIS information (refer to Fig. 9-12). The results of estimation

are as given below.

Estimation of Number of Houses in Flood Inundation-Area

Name Average “Area to be Number of
of Mukim Housing Density Inundated = . . - Houses in
(houses/km?) (km®) Inundation Area
Lanu Kubong 26.54 ‘ 0.05 SR |
Bandar - 17.02 1488 L 233
Bota 21.40 9.02 193
Kampong Gajah 26.15 - 1078 282
Lambor Kanan 20.98 19.89 417
Lambor Kiri 9.90 . 4.19 . o 41
Pasir Panjang Hulu 6.68 20.97 , 140
Pasir Salak 15.97 10.35 165
Pulau Tiga 7.31 o 4063 - - - 317
Total _ . 16.28 - 130.76 1,811

(3)  Estimation of Probable Flood Damage Value
The probabte flood damage value could be estimated through the following formula.
Dy = *{( Qg x UV % Fy )3

Where;




B

(4)

Dy Probable flood damage of i-year return period

Qp Quantity of damageable assets
UVg Unit value of damageable assets
Fs Damage factor of damageable assets

The damageable assets cover the agricultural assets and housing assets, and their
damageable quantity (Qg,) was given frdm the above area of land use within the flood
inundation area. The unit value of damageable assets (UVy;,)) was also estimated from
the current market prices. Moreover, the damage factor (Fj;) was assumed with

reference to the following previous study results:

(8) The relationship between the flood damage factor and the maximum flood
inundation depth/flood duration is given from the “National Water Resources

Study, Malaysia, October 1982” by JICA (refer to Table 9-4).

(b)  The relationship between the peak flood discharge at Nording Bridge and the
maximum flood inundation depth is given from the “Tumboh Block Integrated
Rural Development Study, Flood Investigations, May 1985” (refer to
Fig. 9-13).

{(c) The flood duration is estimated as the duration of river flow discharge at
Nording Bridge over 850 m’/s as described in “Tumboh Block Integrated Rural
Development Study, Flood Investigations, May 1985”.

The probable flood hydrographs at Nording Bridge were estimated, as described
above, assuming the present dam operation rule as well as the revised operation rule
for the Kenering and Chenderoh dams (refer to Fig. 9-10). The maximum inundation
depth/flood duration was given from the probable flood hydrographs and, as a result,

the probable flood damage values were estimated as shown in Tables 9-5 and 9-6.
Annual Flood Damage Value
The annual flood damage.value is estimated through the following formula:

D.ve = *{ Dy % P} dP = ¢{( Dy + Dy ) /2 % (Pgay - Py )}

Where;

Dave Annual average flood damage value
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Dg Probable flood damage value of i-year return period

Pg Occurrence probability of i-year return period

The results of estimation are shown in Table 9-7. Under the present dam operation
rule of the Kenering and Chenderoh dams, the annual average flood damage value is
estimated at RM 2.6 million. When the RBIS is induced and Kenering and
Chenderoh dams are used for flood control as described above, the annual average
flood damage value is reduced to RM 2.0 million.. The reduction of RM 0.6 million

is regarded as the annual average economic benefit of the RBIS.

Thus, the annual flood damage value could be estimated systematically through the
map information on land use map and the flood inundation extent. The map
information could be renewed periodically, so that the annual flood damage could be

updated and used as the basic data for projection of future flood mitigation schemes.
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Table 2-1 LAND USE CONDITIONS IN PERAK RIVER BASIN (AS OF 1980 AND 1990)

Classification of Land Use Arca in 1980 Arca in 1990
{ha) (%) (ha) (%)

1 Settlement and Associated Non-Agriculture Lands 889 5.86 821 5.41
{ -1 Utrbanand Associated Area 187 1.23

| -2 Estate Building and Associated Areas 4 0.03

i -3 TinMining Areas 601 3.96

1 -4 PowerLine Right of Ways 25 0.19

2 Agricultural Area (Non-Paddy Area) 2,916 19.21 3,642 23.99
2 -1 Hodiculture 319 2.10

2 -2 Rubber 1,944 12.31

2 -3 Pam 1,100 7.24

2 -4  Others 279 1.84

3 Paddy Area_ 145 0.96 271 1.79
4 Forest Lands 10,320 67.98 9,490 62.52
4 -1 Forest 8,953 58.98
4 -2  Scrub Forest 344 2.27

" 4 -3 Recently Clearcd Land Ey) 0.21
4 - 4 Grass Land 159 1.05

4 -5 Pasture 1 0.01

5 Swamps, Marshlands and Wetland Forests 910 5.99 661 436
5 .1  Wetland and Associated Forest 486 3.20

5 -2 Unused Land 175 1.15

6 Non-classified 295 2.99
TOTAL 15,180 100 15,180 100

Source :  Land use map prepared by DOA in 1990 and National Water Resources Study in 1982 by FICA
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Table 6-3 MAJOR SYSTEM DEVICES P_ROPOSED IN MASTER PLAN

Category Device
Gauging and Radar rainfall {1 station)
Monitoring Telemetry point rainfall gauge (8 stations)
Telemetry river stage gauge (16 stations)
Automaltic water quality sensor (3 stations)
Manual water quality sampling (53 points) '
ITV (for monitoring of dynamic scenes of the field) (10 sets)
PIT {for monitoring of static scenes of the field) (1 set)
Data Input and | Scanner supported by the software of raster/vector transformation (2sets)
Processing Optical character reader (OCR) (2 sets) _
Server machine for river basin management (UNIX) (4 units)
Server machine for telemetry data management (UNIX) (4 units)
Server machine for communication control (UNIX) (4 units)
Computer for analysis of radar rainfall and water quality automatlcally monitored 2
units)
Data Audio machine to play the v1sual scenes of the ﬁeld (1 umt)
Dissemination ] Internet
CD-ROM
Data Optical fiber network (for trunk line and communication with ITV)
Transmission Satellite communication network (for buck-up communication)

Telemetry communication network (for transmission of gauge data)

Public telephone network {for Internet communication)




Table 6-4  INVESTMENT COST FOR RIVER BASIN INFORMATION SYSTEM
PROPOSED TN MASTER PLAN

Devices Unit Cost ('000 RM) Quantity Cost {'000RM) %
1. Gauging/monitorind
Radar rainfall gauge 4,230 funit 1 unit 4,230] 21.6
Real-time walter quality gauge 160 /unit 5 units g00] 4.1
Industrial television ITV) 247 lunit 4 units 987F 5.0
Portable information terminal (PIT) 7 funit 1 unit 1 00
Sub-total 6,025{ 30.8
. Data processing
Setver machine (UNIX) 76 funit 9 units 684 3.5
Computer for radar analysis 6,840 funit l unit 6,840| 35.0
Computer for water guality analisis 1,100 /unit 1 unit 1,100 5.6
Input device 126 funit 2 units 2521 13
QOutput device 32 funit 1 unit 32 02
Terminal Adopter 6 funit 2 units 121 0.1
Software Lamp sum 705] 3.6
Audio Machines . 828 /unit | 2 units 1,656] 8.5
_ ' Sub-total ‘ 11,2811 57.7
. Data Trarismission- o
Maltiplex radio wave for_rainfall radar 1,320 Junit 1 unit 1,320 6.7
Telemetry divice for. water quality 90 funit 5 units 4501 2.3
Telemetry line for water level gauge _ 60 funit 8 units 480f 2.5
- Sub-total ' 2,250 1.5
Grand Total 19,556{ 100
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Table 6-5

QUALITATIVE IMPROVEMENT OF INFORMATION BY THE PROPOSED

SYSTEM
Item of Information Qualitative Improvement
Gauging data (1) Rainfail gauging area is expanded by radar rainfall gauge

covering the present blind area particulaly in the upper reaches.
(2) Gauging of water quality and river flow discharge is unified at
the principal gauging points. ' ' '
(3) The dynamic visual and audible scenes of remote field could be
monitored by the ITV system.

Information related to
flood management

(1) Location and structure of previous and on-going flood mmgatwn
works in the entire river basin are made available.

(2) The river channel flow capac1ty of the entire river stretch is newly
made available.

(3) Extent of probable flood mundatxon area as well as land use and
other socio-economic statistics in the possible flood mundatlon
area are newly made available.

Information related to
‘walter supply and water
resources management

(1) Location and structural features of all water supply and water
resource facilities in the river basin are newly made available.

(2) All water intake volume for the entire river bamn system are
integrated into a unified data base

(3) All water demands with Perak river-as the source are mtegratcd
into a unified data base..

(4) Perspective of all water intake volume and the river ﬂow
discharge are monitored on the real-time base.

Information related to
environmental
management

(1) Information of river morphology (the river chanhel survey) are
newly made available.

(2) Integrated information on the ecotourism are newly made
available.

(3) Inventory of fauna and flora ‘in Perak river are newly ‘made
available.

Map information

(1) The following map information for the entire Perak river basin
are newly made available;
(a) Classification of forest reserve area
(b) Updated land use map
(c) Structural Plan (urban and industrial development plan
(d) Cadastral map




Table 6-6 ANNUAL EXPENDITURES FOR RIVER DEVELOPMENT PLANS BY STATE

DID OF PERAK

Year Expenditure Man-month of Required Stuffs

(RM million) | Professional Assistant Technician Totat

' Engineer Engineer

1991 0.82 30 61 121 212
1992 0.88 33 65 130 228
1693 0.95 35 70 140 246
1994 N/A N/A N/A N/A N/A
1995 1.15 42 85 169 297
1596 1.12 41 83 166 290
1997 1.39 51 102 205 359

Note: The expendituré is solely for study and/or plan formulation excluding the construction cost.




Table 6-7 CASH FLLOW OF ECONOMIC COST AND BENEGFIT OF RIVER BASIN INFORMATION

SYSTEM PROPOSED IN MASTER PLAN

(Unit: RM million}

) 3] 3) (4) (3 {6) N
Year Investment | Accumulated | Maintenance Total Full Actual Remarks
Cost Investment Cost * Cost Benefit Benefit {1)-(6) '
Cost {1+(3)
2001 0.390 .39 0.37 0.76 0.84 0.02 0.75 8th Malaysia Plan
2002 0.393 0.78 Q.44 0.83 0.95 0.04 0.79 - ditto-
2003 0.396 .18 0.51 0,91 1.09 0.07 0.83 - ditto-
2004 0.399 1.58 0.58 0.98 1.24 0.11 .87 = ditto-
2005 0.403 1.98 0.65 1,05 140 0,16 0.89 - ditto-
2000 0.409 239 - 0.72 - 1,13 1.60 0,22 ~ 091 9th Malaysia Plan
2007 0415 2.80 0.79 1.21 1.82 0.29 0.92 - ditto-
2008 0.421 3.23 Q.87 1.29 207 0.38 091 - ditg-
2009 0.427 3.65 .94 1.37 236 0.49 U 0.88 - ditto-
2010 0.434 4,99 1.02 1.45 2.68 0.62 0.83 - ditto-
2011 0.697 4.78 1.14 1.83 3.05 (.83 1,00 10th Malaysia Plan
2012 1,120 5.90 1:33 245 348 1.16 §.29 --ditto-
2013 1.800 1.70 1.64 344 196 1.73 1.71 - ditto-
2014 2.893 10.60 2.14 5.04 4.50 2.71 233 - ditto-
2015 4.649 15.25 295 7.60 5.12 4.43 3.17 - - - ditto-
2016 1.581 §6.83 341 499 . 583 5.56 -0.58 1 Lth Malaysia Plan
2017 0.537 17.36 3.50 4.04 6.63 6.53 -2.50 - ditto-
2018 (.183 17.55 3.53 3.71 7.55 1.51 -3.80 - ditto-
2019 0.062 17.61 3.54 3.60 8.59 8.58 -4.98 - ditto-
2020 0.021 17.63 3.54 3.57 9.78 9.78 -6.21 Project Completed
2021 3.54 3.54 9.78 9.78 -6.23
2022 3.54 3.54 9.78 9.78 -6.23
2023 3.54 3.54 9.78 . 978 -6.23
2024 3.54 3.54 9.78 0.78 -6.23
2025 3.54 3,54 9.78 9.78 -6.23
2026 3.54 3.54 9.78 9.78 -6.23
2027 3.54 3.54 9.78 9,78 -6.23
2028 1.54 3.54 9.78 9,78 -6.23
2029 3.54 31.54 9,78 9.78 -6,23
2030 3.54 3.54 9.78 9.78 -6.23
Total 17.63 153.28 69.06 £6.69 172.33 149.01
EIRR= 10.8%
Note ©

Maintenance Cost includes the followings

(1) Maintenance cost of equipment (=15% of the accumulated economic investment ¢ost)
(2) Man-power cost for system operation
(= The financial cost (RM 0.46 miilion) x economic conversion factor (0.9) ) x {Accumulated investment cost) / (total investment cost)

(3) Lease cost of optical fiber system (=The financial lease cost (RM 0.34 million) x cconomic conversion factor 0.9
{4) Leasc cost of satellite communication system (The financial lease cost {RM 0.2 million) x economic conversion factor 0.99
only during | 1th Malaysia Plan
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Table 7-3 PROCUREMENT COST OF HARDWARE AND SOFTWARE FOR THE

OPERATIONAL SYSTEM
Item Quantities Unit Cost Cost
RM RM
1. Bardware

(1) Workstation 2 units 111,490 222,980
(2) Personal Computer 2 units 10,980 21,960
(3) _Digitizer 1 unit 15,480 15,480
(4) Plotter 1 dnit 23,300 23,300
(5) Laser Jet Printer 2 units 3,760 1,520
(6) HUB(10Mb) 2 units 690 1,380
(7) HUB(100Mb) 1 unit 2,940 2,940
{8) Moduiar Router 2 units 11,700 23,400
(%) 4 mm Type Drivet 1 unit 4,930 4,930
(10) CD-R Driver 1 unit 2,650 2,650
(11) AVR 2 units 260 520
(12) UPS 3units 4,980 14,940
(13) Ethernet Cable 16 units 50 300
(14) Power Supply Cable 3 meters X 3 25 75
(15) Power Supply Cable 5 meters x 3 40 1201 -
(16) Ethernet Card ' 1 unit 440 440
(17). Consumption Plottec Ink x S sets - 690
(18) Consumption Plotter Paper x 5 sets 245"
(19) Consumption CD-R disc x 20 pices 20
{20) Consumption Printer toner X 2 set 380
(21) Consumption DAT/DDS Type x 1 set 340

Sub-total | 347,660

. Software T

(1) Arc/Info 1 350,310 350,310]
() Arc/View 1 36,110 36,110
(3) Web Server Soft 2 33,000 66,000
(4) Printer Server Soft -2 . .480 960l -
(5) Installation 1 15,000 15,000

Sub-total 468,380

Grand Total 816,040




Table 74 COST FOR DEVELOPMENT OF APPLICATION PROGRAM FOR
TELEMETRY SYSTEM UNDER THE OPERATIONAL SYSTEM

Description Unit Cost Cost
(RM) {RM)
1. Data Transmission Application: 42,000 42,000
a. Reprogramming Telewin to enable:
s Manual key-in dam data,
. Calcﬁ]ating alt station's discharge data,
s Alarm generation.
« - Data feeding,
b, Installation, Testing and Commissioning,
c. Creation of manual. -
2. Web Server Communication: 25,200 25,200
a, To write data transfer scheduler program.
| b. Instaliation, Testing and Commissioning.
¢. Creation of manual. '
3. Web Viewer Application: 66,920 66,920
3. Web-page design with generation and
web server data integration and
application.
b. Installation, Testing and Commissioning.
c. Creation of manual,
Total 134,120




Table 7-5 COST FOR INITIAL DATA INPUT TO
THE OPERATIONAL SYSTEM (1/2)

Description Quantitics | Unit Cost Cost
(RM) (RM)

1. Digitizing and Data Import of Map Information '
(1) Basin Boundary 28 sheets 2,400 66,900
(2) Contour 28 sheets 5,500 153,400
(3) River 28 sheets 5,500 153,400
(4) District Boundary 28 sheets 3,400 94,400

- 1(5) Major Road and Railway 28 sheets 2,800 78,700
(6) Major Town 13 sheets 2,300 36,500
(7) Major Bridge 9 sheets 2,400 21,500
(8) Real-time Gauging Station 12 sheets 2,400 28,700 .
(9) Non-real time Gauging Station 23 sheets 2,400 54,900 |
(10) Mean Monthly Rainfall 5 sheets 2,800 14,100
(11) Location of Channel Stretch 10 sheets 2,800 28,100
(12) Flood Mitigation Scheme 10 sheets 2,400 23,900}
(13) Flood Inundation Area 6 sheets 3,100 18,500
(14) Intake Point 2 sheets 2,400 4,800} -
(15) Domestic/Industrial Supply Area 2 sheets 13,100 6,200
(16) Water Quality Sampling Points 2 sheets 2,400 - 4,800)
(17) Major Pollutant Sources 2 sheets 2,400 4,800
(18) Protected Area 2 sheets 2,400 1 4,800]
(19) Distribution of Aquatic Wildlife 2 sheets 2,400 4,800
(20) River Parks 9 sheets 2,400 21,500
(21) Camp Sites 9 sheets 2,400 21,500
(22) Royal Mausoleums 9 sheets 2,400 .21,500
(23) Geology ' 2 sheets 5,500 11,000]
(24) Soil 2 sheets 3,200 6,500
(25) Land Use 2 sheets 3,200 6,500
(26) Structure Plan 1 sheets 3,200 3,200
(27) Future Land Use Plan ] sheets 3,200 3,200
(28) Forest Reserve 2 sheets 3,200 "~ 6,500

Sub-total 904,600




‘Table 7-5 COST FOR INITIAL DATA INPUT TO
THE OPERATIONAL SYSTEM (2/2)

Description Quantities | Unit Cost Cost
(RM) (RM)
2. Data Import and Input of Tabular Information
(1) Cadastral Map (data conversion) 1,200 files 10 12000
(2) Hydrological Information 1,100 files 10 11,000
3) Land Registration Table 500 records 6 3,000
(4) Miscellaneous ' 5,000
Sub-total 31,000
3. Input of Graphic Information
(1) Rainfall Intensity Curve at IPOH 1 sheet 300 300
(2) Channel Profile | 1 sheet 300 300
(3) Profile of River Channel Flow Capacity 1 sheet 300 300
(4) Annual Trend of Water Quality 3 sheets 300 800
(5) Historical Logging Volume 1 sheet 300 300
Sub-total 1,900
Grand Total 937,500
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Table 7-6

ESTABLISHED IN THE STUDY PERIOD

CASH FLOW OF ECONOMIC COST AN{Y BENEFIT OF THE OPERATIONAL SYSTEM

{Unit: RM million}

() @ 3 (4) (5) (6) Y
Year Investment Accumulated Maintcnance Total Fult Actual

Cost [nvestment Cost * Cost Benefit Benafit {1)-(6}

Cost (1)+3)

1998 2.92 292 2.92 292
1999 0.21 0.21 0.00 0.84 .63
2000 0,21 0.21 0.00 0.84 0,63
2001 0.21 C 021 0.00 0.84 -0.63
2002 0.2 0.21 0.00 0.84 -0.63
2003 - (.21 0.21 0.00 (.84 -0.63
2004 (.21 0.21 - 0.00 -~ 0.84 -0.63
2005 0.21 0.21 .00 0.84 -0.63
2006 0.21 021 0.00 0.84 C 063
2007 Q.21 0.21 0.00 0.84 -(L.63.
2008 0.21 0.21 0.00 - 0.84 -0.63
Total 292 292 2,10 5.02 0.00 8.40

EBIRR= 17.1%



Table 8-1 MEMBER OF PROPOSED STEERING COMMITTEE FOR

THE RIVER BASIN INFORMATION SYSTEM

Designation

Name of Governiment Agencies

Chairman Secretary General of Ministry of Agriculture -
Secretariat Information Technology Unit, Ministry of Agriculture and

River Division, Department of Irrigation and Drainage, Ministry of Agriculture
Members (a) Economic Planning Unit, Prime Minister’s Department

(b)

()

(d)

(e)

®

(&

()

108

- State Representatives

Malaysian Administrative & Management Unit, Prime Minister's
Department (as the representative of National Data Processing
Committee) '

Department of Survey and Mapping (as the representative of National
Mapping Committee) |

Ministry of Land Cooperative Development (as the representative of the
NalL.IS Central Council)

Malaysian Institute of Micro-electric Systems (as the representative of
the National Information Technology Council))

Malaysian Center for Remote Sensing (as the representative of the
National Remote Sensinrg Committee)

National Hydraulic Research Institute, Malaysia

Department of Irrigation and Drainage




Table -2 MEMBER OF PROPOSED TECHNICAL COMMITTEE FOR

THE RIVER BASIN INFORMATION SYSTEM

Designation Name of Government Agencies
Chairman Director General of Department of Irrigation and Drainage, Ministry of
- Agriculture
Secretariat River Division, Department of Imgatlon and Drainage, Ministry of Agriculture
Members of (a) Department of Irrigation and Drainage (Hydrology Division);
Federal Agency ' '

(b

©
(d

(e)

€y

(2

()

Department of Survey and Mapping, Malaysia as the data source of
topographic map information;

Department of Agriculture as the data source of land use and soil map;

Department of Environment as the data source of river water quality and
basin pollutant source;

Malaysia Meteorological Service as the data source of meteorological
information source;

Department of Geological Survey of Malaysia as the data source of
geographic map information;

Department of Statistics as the source of socio-economic census data;
and

Publxc Work Department as the data source of bridges.

Members of State
Agency

{a)
(b

(©

(d)
(e
69
(8

()
®

@

Economic Plannmg Unit as the data source of state development plan;

Department of Irrigation and Dramage as the data source of telemetry
gauging data, and at the same time, as the water user for irrigation;

Perak Water Board as the water user of domestic and industrial water
supply; :

Forest Department as the data source on basin forest conditions;
Yayasan Perak as the data source of echo-tourism on Pérak river;
TNB as the data source of dam information;

Department of Environment as the data source of river water quality
and basin pollutant source; and

Town and Country Planning Department as the data source of
structural plans,

All other state authorities designated as data source and/or data user of
RBIS

All local authorities designated as data source and/or data users of
RBIS '




Table 9-1  FLOW REGIME AND NUMBER OF DAYS TO EXCEED CRITICAL MINIMUM DISCHARGE
Flow Regime Number of Days
(1) (2) (3) 4) (5) (6
Item of Critical Year | Ave. 95% Min. | Days of | Days of | Days of [ (3)/((3)+(4)}
Daily Discharge} Minimum Exceeding (D>(2) | (1)<(2) | Non-
Discharge recording
1986 180 104 96 314 0 51 100%
1987 211 119 97 324 0 41 100%
1988 359 237 187 95 0 271 100%
Outflow from | 84.9 m3/s* 1989 190 118 100 278 0 87 100%
Chenderoh Dam| (3000 cusec) 1990 171 o1 7 285 7 73 98%
1991 170 103 82 339 1 25 100%
1992 145 95 37 321 8 37 98%
1993 153 72 33 205 17 143 92%
Total 183 98 33 2,161 33 728 98%
1986 29 19 18 151 182 32 45%
1987 45 19 18 145 190 30 43%
1988 35 15 71 242 117 7 61%
_ Runoff . 1989 4 2| 2 255 51 59 83%
Discharge from{ 28.3 m3/s**
Peius River | (1000 cusec) | 1990 28 17 15 99| - 222 44 31%
Basin 1991 31 12 5 127 213 25 37%
1992 31 17 15 148 187 31 44%
1993 42 23 22 173 68 124 72%
Total 35 17 sb 13400 1,230 352 52%
1986 205 128 122 346 0 19 100%
1987 261 1400 117 354 0 11 100%
1988 395 251 228 95 0 271 100%
Flow Discharge [ 120 o 0y 1989 226 147 133 337 of 28 100%
atIskandar | o0y ey | 1990 193 108 93 300 30 35 91%
Bridge 1991 199 23] 112 362 3 0 99%
1992 175 116 78 350 10 6 97%
1993 213 121 100 329 5 31 99%
Total 217 123 78] 2473 48 401 98%

* : Minimum outflow discharge from Chenderch Dam
*+ . Minimum runoff to guarantee the discharge at Iskandar bridge in case of dam out flow of 3000 cusec
*#%+. Minimum flow discharge to be guaranteed by outflow from Chenderoh Dam




Table 9-2  WATER DEFICIT OF PERAK RIVER AT ISKANDAR BRIDGE

Number of Average Maximum
Year Deficit Pedod Deficit Days Deficit Deficit
{m3/s) {m3/s)
1990 Aug. 04 - Aug. 05 2 1.25 1.44
Aug. 12 - Aug, 12 1 7.65 7.65
Aug. 14 - Aug 14 1 0.53 0.53
Aug. 16 - Aug. 22 7 8.91 17.76
Aug. 24 - Aug. 27 4 9.09 20.12
Sep. 02 - Sep.16 15 5.80 11.03
1991 Jul. 14 - July 14 1 027 0.27
_ Sep. 01 Sep. 01 1 0.30 0.30
1992 Jan. 20 - Jan. 20 1 5.87 5.87
Jan. 30 - Jan. 31 2 0.40 0.58
Feb. 04 - Feb. 04 1 0.83 083
Mar. 15 - Mar. 15 1 5.05 505
Mar. 22 - Mar. 22 1 8.11 8.1
Oct. 04 - Oct. 05 2 - 1650 - 33.00
Oct. 07 - Oct. 08 2 23.84 - 35.36
Sep. 20 - Sep. 20 1 13.69 - 13.69
1993 Apr. 10 -Apr. 10 1 6.34 . 634
Aug. 09 - Aug. 10 2 4.06 5.99
Aug. 12-Aug. 12 i 1.69 - 1.69
Sep. 20 - Sep. 20 1 13.69 13.69
Total 48 7.12 35.36

Note: Deficit is counted when the daily average flow dischargé at Iskandar Bndge is less than
4000cusec (113.2m3/s). : '

T—30.
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TFable 9-3

DAM RESERVOIR VOLUME TO MAINTAIN THE GUARANTEED DISCHARGE

AT ISKANDAR BRIDGE
(1 (2) ) (4) 3
Observed Observed Observed Revised ** Reservoir Yolume
Date Outflow Discﬁargc Deficit * Outflow Used to Supply
from at at from the Deficit
Dam Iskandar Bridge Iskandar Bridge Dam {(4)-(1) ) x 86,400
Year {Mon. {Day (m’/s) (ms) (m'ls) (m's) (10° m?)
1990|Aug. | 16 94.1 111.2 2.0 96.1 172.8
1990lAug. [ 17 93.7 112.7 0.5 94,2 47.5
1990]Aug. | 18 89.9 107.5 5.7 95.5 489.9
i990]Aug. | 19 91.2 108.4 43 96.0 414.7
1990{Aug. | 20 82.2 99,3 139 96.2 1203.6
1990|Aug. | 21 78.5 95.5 17.7 96.2 1528.4
1990|Avg. | 22 78.5 95.4 17.8 96.3 1534.5
1990|Aug, | .23 1208 131.5 0.0 96.5 -2095.2
1990|Aug. | 24 84.0 100.7 12.5 96.5 1081.7
1990|Aug. | 25 78.2 94.8 18.4 96.6 1588.9
1990}Ang. | 26 76.5 93.1 20.1 96.7 1738.4
1990|Aug. 27 76.9 93.3 19.9 96.9 1720.2
1990|Aug. | 28 117.1 133.5 0.0 96.9 -1749.6
1990}Aug. | 29 140.0 156.4 0.0 96.8 23735.1
1990[Aug. | 30 132.6 150.6 0.0 95.2 32314
1990{Aue. | 31 952 115.0 0.0 93.4 -158.1
1990(Sep. | . 1 126.5 143.6° 0.0 96.1 26222
1990Sep. | 2 88.1 108.0 - 5.2 93.3 4527
1990|Sep. 3 1853 - 103.5 9.7 95,1 838.9
1990{Sep. 4 89.4 107.1 6.1 95.5 527.0
1990|Sep 5 87.0 104.0 9.2 96.2 796.6
1990|Sep. 6 85.2 1022 11.0 96.3 953.0
1990|Sep. 7 85.4 102.2 1.0 96.4 951.3
1990{Sep. '3 92.8 113.1 0.1 929 8.6
1990|Sep. 9 91.4 108.6 4.6 96.1 398.3
1990[Sep. | 10 91.4 108.4 438 96.2 415.6
1990|Sep. | 11 84.9 104.4 8.8 937 756.9
1990{Sep. | 12 84.9 106.3 6.9 918 594.4
1990|Sep. | 13 84.9 1117 1.6 86.5 1339
1990{Scp. | 14 - 84.9 110.6 2.6 87.5 222.0
1990{Sep. | 15 84.9 109.7 3.5 88.4 302.4
1990{Sep. | 16 84.9 1114 19 86.8 159.8
Ave, 92.5 Ave. 1112 Ave. 6.9 Ave. 94.5 Total 5440.6 ***

* : Deficit to the guarantecd discharge of 4,000cusec (l 13.2 m3/s)

*«: Outflow discharge to guarantee the di'schargc of 4,000cusec (113.2m3/s) at Iskandar Bridge

#+%. Corresponds to about 11cm in deference of reservoir water level of Temengor Dam
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Table 9-4  FLOOD DAMAGE FACTOR
Item Flood Depth Flood Duration | Damage Remarks
Factor
(%)
iess than 2 days 30
3 to 4 days 37
less than 0.5m 5t0 & days 20
more than 7 days - 45
less than 2 days 33
. . ' 3 to 4 days 40
Paddy (Production loss) 0.5t00%m 510 6 days e
imore than 7 days 49
less than 2 days 60
3 t0 4 days 80
more than 1T m 5106 days Y
more than 7 days - 96
less than 7 days 3 Assume 9% of total
Rubber . 8 to 14 days 15 ' :
. _ more than 0.25 m - planted area to be
(Mortality of young trée) 1_5 to 21 days 60 subject to mortality |
more than-22 days 100 . :
: less than 7 days. 10 ' -
Oil Palm/Coconuts Palm _- 8 (o 14 days g |ssume 9% of total
. more than 0.25 m planted area to be
(Mottality of young tree) 15to 21 days - - - 70 sabject to mortality
more than 22 days 100 : _
o less than 4 days 10 ; '
Other Tree Crops (Mortality S to 8 days - 25 Assume 10% of tota!
more than 0.25 m planted area to be
of young tree) 9 to 12 days - 60 subject to mortality
more than 13 days 70 - _
less than 0.5 m ' 3
0.5t0 1.0m 5
House/Building 1.0t02.0 m 7
20t03.0m 11
more than 3 m 15

Source: National Water Resources Study, Malaysia , Sectoral Report Vol. 5, Oct. 1982

F-—-32




proy Jo afewieq 1095A ¥'T. J0 %001 L) -

£ sang |protaszwory g SdoyS 77, + ,3S0H ATAU 0 FFTWe 19241 1°7.) JO %061 19}

sFeurec [ranynouly 10301 [, JO %OT XS)

/1 ¥ uoneanp pooLy ()
Bussind ¥ AeprewBay's H(€)
yidop uotizpunul poOL} WRLTXTA {0

S/EUINEE SoA0 2312UISIP pOO[ JO uoneIng (1}

T —33

20N
8L6°0L 8E6'LT 81571 26¥'p1 im0l sTuls
81911 080'8 LSS TiS'S ('€ 40}) [B103-Gng
009 009 009 009 oy HOUELIOTSUTIL E°€
119°6 91T'e 65ET “[e9e' 1oy SISO DHANdAeALd T'E
071 voE'l 509 €09 «, P3eUIEq [TIUNOLBY |
asewe(] 302pU] "
83021 SE0'8 £16'S £16's , : _ {7 305} TWI0L-qn5
£e.5 00’1 009 o'l Q9 W1 009 oot ud 000'sl) WA b peoy #'T
08T¢ 170 09t'E 00 oor'e - 00 0r'T S00 AN 008 A 000°09 saniioe] [CLNSOpUL £
35t 1o 1872 L0 €51 o0 €91 s0'0 salsiNd 000'El]  S9US 08T $)1§ [EswWo) B $0045 TT
Q509 110 41%:8 00 GSLT SO0 05L'T 500 PSOOWAY 00011 |s9snoy 000's - 9SOOH AeAN 1'T
afowe( MAOLAY-UON 1BIJ T
€20l 128'9 11€0'e Pi0't o (1 Jop) B30 L-qa§
869y $T0 665'Y sT0 088°1 oo 0881 Qo B 669 e OO0'Y B 000" - UMY XA L]
z6l §T0 61 §TO i aro LL ol'o B 00F'9 'Y 071 B 00T'1 (55077 AUBMOIAD) €010 23L W0 9]
£6 §T0 £6 STh Le 01’0 LE or'e YWY 00T'9 By 09 By 000 (5507 AU[EUOW) WIEd IUGD0D [
&L oro 6L 0l'0 6L or'o 6L oro B/ 00S5'E ey §IT B 00S'T (5507 AN[eUOW) WiRd IO+ 1
99 SO0 99 SO0 99 §0°0 99 $0'0 BY/A . 00T ey 76T By (08'T (70T A[ELOp) 39QG0Y €1
9SE wm T [AA w 61 gLl w €1 951 m 6171 B, LY =Y (08T Tq 008'C (S50 UONINPOLL) 124qUY T
8rs'1 98¢ 09l 0380 oLl or'o oTL or'0 ey 0051 'Y 0021 By 0071 . Apped Y
3ol [eIm]naud Y 19%KT “1
g on Wg. 00 gD (W00
P8zumg Joeg afeweg 101984 aqewie] 1o1oeg sewedy 101084
ety feum( pOOLS sSvwey poold sdewn poold adewreg padriuec] polepunul
¥4 EQ.E yidag TNl @ {w) yidagq &0 o (W) yioa] 1] @ (w) yidaq anTA NN Amuend) TUY aSoweg jo wial]
g - (sep) uoneIng £ E@QE uonztug 9T EQ?E uoneIng T W (shvp) vonving
podld Teak-001 poaLy 183405 pOO{J-Te2A-07 OO JE2A-01

NOLLYZIZ0 WY LNISTYd 40 NOLLIONOD YHAN/ ¥IAIY ¥vidd 40 3OYNVYC 00T F14VAQOEd QLLVIWLLSE  C-4 J[qQe ],

&



L)
(9)

PEOY jo adeuie 103G ¥'T. JO %001

(,sang [eraseunun) % sdoys 7'T, + ,2500H HEALL] JO aFewec] 103NN 1'T.) 30 %0ST
Jofeweq jenpmoudy 102010 01, JO %0T

T 7/l X uonelnp pool (y)

s ¥ Lepreyiy's (€

y:dap uonzpunUl POO[ WRILIXEW (T

S7EUISE 90 9FaEyasIP POO JO LOBHING (1)

H{o B

210N
SEE'CE 2E6'TT $95°01 16601 - eie L asewe
81911 0808 rIZ'E TIE'E (g 10}) [Ti0-qng
o9 009 009 009 oy TonesIodsuRI, £ €
1196 S11'9 1797 179°'T 1y SOSTOH HQNRIALG T'E
LOVY 19981 €65 065 e Teamrondy ['E
B sdewed dspa] g
88T 8E0'8 IBLE 98L'€ _ (T 305) 1110130 §
008 001 009 0ol 009 00'1 009 00l WY 000°C1) Wy O peoy k'
08Ts o 09¢'E 50 Oyl £Q0 vl £0'0 LN 008 A 00009 SauL[Ioed [PIUENpUL €7
3 110 87T L0°0 86 €00 86 €00 SalS/ING OO0E1] SIS OST SONS [BIDIRUILICD 3 S40US T'T
0509 110 058°E LO'Q 1059°1 £0°0 0691 €0'0 Bsaoud . 000 11]52500Y 000'C - ISNOH NEALS 1'T
. B 2BTwe (] 2n{nUBY-UON 12331 T
EE0'L 1289 £96°C : TS6'T L (1 o]} [moL-qng
569 % S0 669'F STO 088t 010 088'1 oo B/ 669'F By 000’ B 000'Y N RILIOH XIW LT -
6l 0 Z61 STO LL 01’0 LL 0170 BYWY . 00F'9 ey 071 By 00T’} (55077 AU[EHO) doIy IL NP0 9L
6 520 £6 T LE oro LE Q10 PWINY 0079 ey 09 o4 0001 {550°T AU[BLOW) WIEJ 030D ¢°1
6L 010 6L 010 6L ol'g 6L (Y B 00SE ey GTT TG 00S'T (550 AEUOWN) WITd O #'1
59 SO0 99 §0°0 99 - SO0 99 SO0 B 000§ ey 75T ey 008'T {5507 Ai[rio ) 2Aqnd €1
95¢ m LT (A w T6'1 651 o 171 14! o EUT S, LY =y 008'T B 003'7 (5507 uoUdNPAL]) 3L T'1
8751 $8'C o'l 080 999 LE0 999 LEQ SN QOS] Y Tl vy 0Qz'[ Apped 11
: } a3ewrg (amnoudy xRLT ‘|
(W01 g, oD (W, 01) (AN, 0T)
sdeweg oped afeweqg 101084 v afewreq 100084 adewecg 10108
POOL] afeuneg OO 2¥pweg poold adewreg poold adewre( padeweq pa1epunU|
£T @@ wed ¥l o ) Yidea ¥0 @ () @dag £0 o @) iiddg ANEA NN finuendy rary aJpiwe(] jo WAl
e o (548D uOBRING g€ (y (842P) vonmang ¥ 8?@8 uoyeang €T E?QE uoneng
0] e3k-001 POOLI Jead-09 POOI{-IEIA-OT PO JEAA-OT

NOLLYIFIO WY QIS040Ud 40 NOLLIGNOD YIANN YFAN AVHEd 40 HDVIWVA deO1d 219v80ud JILVIWLLSE

9-6 GIqEL

T—-34



Table 9-7

ESTIMATED ANNUAL AVERAGE FLOOD DAMAGE

Under Condition of Present Dam Operation

(D (2) 3 4 &) (6)
Retum Occurrence Probable Qccurrence Average Probable
Period Probability Damage Probability Damage Damage

between Dy.yy and Dgf between Dy yy and Dg| between Dy.py and Dy
1/(1) (Pgy - Py) (Dg.1y + D)2 @ x )
(10° RM) (10° RM) (10° RM)
2 -year P(nz 0.50 D(]): 0 - -
10 -year P(g)ﬂ 0.10 D(])— 14,498 0.40 7,249 2,900
20 -year | Pg=0.05 D= 14,518 0.05 14,508 725
50 -ycar P(4,= 0.02 D(4)— 22,938 0.03 18,728 562
100 -year { Pgy= 0.01 D= 30,938 0.01 26,938 269
Annual Average Flood Damage (Total of (6)) 4,456
Under Condition of Proposed Dam Operation
(1) (2) 3 €y 5) )
eturn Perio Occurrence Probable Occurrence Average Probable
Probability Damage Probability Damage Damage
: between Dy, and Dy between Dy ) and Dyf between Dy.y and Dy,
/(B (Pyyy- Py (Dg.yy + D)2 4) x (5)
{10° RM) (10° RM) (10° RM)
2 ~year P(l)z .50 D(n= 0
10 -year | Pgy= 0.10 Dg= 10,551 0.40 5,276 2,110
' 20-yéar | Pg= 0.05 Dg= 10,564 0.05 10,558 528
50 -year | Puy= 0.02 D= 22,938 0.03 16,751 503.
100 -year | P5= 0.01 D= 30,938 0.01 26,938 269
3410

Annual Average Flood Damage (Total of (6))
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