CHAPTER 5 OBJECTIVE INFORMATION FOR OPERATIONAL SYSTEM

The Master Plan in Chapter 4 is proposed as the long-term plan. To realize such long term
plan, it is indispensable to obtain agreement of all related agencies to link and/or provide
their own information to the proposed RBIS. A new institutional setup will also be required
for the operation and maintenance of the proposed long-term plan. On the other hand, the
digitizing works have not yet been completed on some essential information sources for the
proposed river basin information source. Thus, it is virtually difficult to immediately

establish the proposed Master Plan.

However, the present dynamic basin land development requires the early service of an
integrated river basin information to support a consistent and comprehensive river basin
management. To make up for such shortcomings, an Operational System is installed as a
model case and its initial operation is to be made within this study period. The Operational
Systém will also effect the transfer of technical knowledge on the operétion and maintenance

of the proposed system.
51  Objective Information to be Collected

The Operational System will collect all objective information proposed in the Master Plan
other than the automatic water quality gauging information, the radar rainfall gauging
iﬁformation and the dynamic visual information. The objective information for the
Operational System have been available in Malaysia and, at the same time, urgently and
essentially required for the river basin management in the Perak river basin. The details of

the objective information are as described hereinafter.
5.1.1 Gauging and Survey Information |

The information is categorized into hydrology, water quality, river channel survey, flood

damage and fauna/flora. The contents of hydrological information are as described below.
(1) Water Quality

The objective information for the Operational System is given as the database
information on the water quality and water pollutant source currently monitored by
DOE (refer to Table T-12). DOE monitors the river water quality of Perak RiQ'cr and
its tributaries about three times in a year. As described in Subsection 3.2.3, the water

sampling points for river water quality in the Perak river basin tends to increase and



has reached up to 53 points in 1996. The monitoring items include human life items
(such as pH, DO, BODS, COD, SS, NH3-N) as well as human health items (such as
heavy metals, coliform, cyanide, phenolics, and pcsticides) which are essential
indices to clarify the river water quality and exccute pollutant control. DID has also
monitored river water QUality since 30 years ago. However, DID is reducing the
number of its water sampling points which are currently limited to 12 points and has
ceased to monitor organic water poliutants such as DO, BOD3, and COD in the
recent 10 years.  PWB also monitors river water quality as the raw water quality for
the treatment plant of domestic water supply, but both monitoring points as well as
monitoring items by PWB are covered by the DOE monitoring network. Thus, the
monitoring on water quality by DID as well as PWB is of little significance on the

river basin management works as compared with the monitoring by DOE.

" As stated above, DOE is regarded as the eligible data source for water quality, and
the Opérational Systemn will collect the results of monitoring by DOE as its objective
information.” Details of the objective information for the water quality are as

described below.
(a) Objective Items to be Collected by the System

Thé foll.owing 26 items are to be collected by the Operational System:

Category Monitoring Items of Water Quality

1. Related to 6 items PH, Dissolved Oxygen (DO), Chemical Oxygen
" Environment Demand (COD), Biochemical Oxygen Demand
of human life (BODs), Suspended Solids (SS), Ammoniacal-
nitrogen {NH;-N)
2. Related to 19 items | Color, Qil and Grease, Detergents or Methylene
human health Blue Active Substance (MBAS), Total Coliforms,

Faecal Coliforms, Cadmium (Cd), Arsenic (As),
Mercury (Hg), Total Chromium (T-Cr), Lead (Pb),
Manganese (Mn), Aluminum (Al), Copper (Cu),
Sulphide (S), Cyanide (CN), Nitrate (NOs-N),
Total Nitrogen (TN), Phosphate as Phosphorous
(Po4-P), Pesticides, Phenolics

3. For Irrigation | 1item Chloride (Ch
(b) Monitoring Point

The Operational system will cover all of the current 53 sampling points by
DOE as the source of objective water quality information. However, the
current’ sampling points for water quality do not coincide with the river

discharge gauging points, causing difficulties in estimating the pollﬁtant loads.
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(2)

In order to retrieve such unfavorable conditions, the Operational System will
provide the substitutive database of discharge to support the water quality at
the three (3) key sampling points. The substitutive database discharge is given
from the record of the DID stream gauging stétion nearest to the sampling
points. The key sampling points and their corresponding discharge gauging

stations are as enumerated below:

River | Sampling Point for Water Quality Discharge Gauging Point

(Sampling. Point No. of DOE) . Name of Point - | DID Sta. No.
Perak Sta. No. 470961 1 Iskandar Bridge . 4809443
Pelus ' Sta. No. 4909671 - Kg. Lintang 4911445
Kinta Sta, No. 4410660 Weir G. Tg. Tualang 4310401
(¢) Data Collection Method and D.ata Renewal Interval

DOE has recently entrusted a series of water sampling, laboratory test of

samples and digitizing of the results of _labor_atory_ test {0 a private company,

“ASAM. The Federal DOE receives.the digitized water quality data from

ASAM and the Federal DOE stores the data into its PC hard disk using the
application software “Microsoft Excel” a'n_d “Microsoft Access”. .The data
renewal interval by ASAM is made three times a year in accordance with a
definite schedule. After a discussion between the DOE and the Study Team, it
was agréed that the Operationél System will collect the digitiied water quality
data from Federal DOE in the form of diskette. The data renewal for the
O.peration System will be made thfeé times a y_ear.in accordance with the

above definite data renewal schedule of DOE.

Water Pollutant Sources

"DOE has identified the major point pollutant sources, clarifying their location and

classiﬁcation {mining, indus{ry, pig farm, and factory for rubber/paim oil) and,

further, as for the industrial poliutant source, clarifying types and operation time of -

industry (refer to Fig._li—l 1). DOE also has been monitoring the discharge and water

quality from the point pollutant sources about 3 to 12 times a.ye'ar. The inv’entory of

the major point pollutant sources as well as the monitoring record of effluent

discharge and water quality are essential for river environmental management and

included as the objective information to be collected by the Operational System

subject to the following conditions:
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(a) Objective Items to be Collected by the System

The following three (3) items are to be collected by the Operational System:

(i)  Location map of poilutant source
(i)  Classification of pollutant source

(i) Type of industry identified as pollutant source

(c) Data Collection Method and Data Renewal Interval

The Operational System will collect non-digital information on the inventory
of the major point poliutant source including the location map from Federal
DOE once a year. In the same way as the aforesaid water quality, the
Operational System will also collect the digitized resulis of monitoring on

effluent from Federal DOE in floppy diskette three times a year.
River Channel Survey

The river channel survey is essential information for the river management works to
monitor the conditions of channel sedimentation, meandering and erosion and to

clarify the updated river channel capacity. DID has completed the latest major

‘channel survey on Perak River for the stretch ‘of 176 km in length from the river

mouth to Kuala Kangsar in 1980. DID also made the river channel survey on Kinta
River for a stretch of 53 km from Anderson Bndge to the confluence with Tumboh
Rilver in 1992. However, the results of river chanriel survey are dispersed among the
district offices of DID, and it is virtualiy difficult to collect and use them for the sake

of the comprehensive river management works. The Study Team attempted to collect

" the results of river channel survey but could not obtain them during the ficld survey

period " Moreover, such major survey works are not periodically made. DID
presently carries out only spot cross-sectional survey at the river discharge gauging

stations every year

To retrieve the above conditions, it is required to establish regular cross-sectional
survey poihts’ for the stretches of possible flood overflow and periodically carry out
river channel survey on the fixed points. The present data stored 'by the district office
also needs to be retdeved. Instead of the present data storing system, field survey

works will be undertaken under the control of each DID district office and the results

“of the 's'ur'véy need to be fon#arded to the State DID, transmitted to the Federal DID,




and finally stored in the database of the Operational System. The necessary contents

of river channel survey are as enumerated below:

Item Contents

information to be Collected (2) Accumulated distance of cross-sectional survey

points
{b) River bed level, bank level
(d) X-Y coordinates of cross-sections

Stretch of river channel survey Perak River : 181km (river mouth to Iskandar Bridge)

Kinta River : 72km (Anderson Bridge in Ipoh city
proper to confluence with Perak River)

Interval of cross-sectional survey 1 to 2km

Data Source/Competent Agency Federal DID

Time interval of survey/data 1to 2 years

renewal

)

The Operational System will be equipped with the database to store the above
contents. The actual data input during the study period was, hewever, difficult,
because the Study Team could not obtain the results of the river channel survey as
described above. In this connection, an attempt was made to estimate the channel
longnudmal proﬁle as well as the channel flow capacrty based on the results of
prewous study on “Tumboh Integrated Rural Development Pro_;ect in 1982 (refer to
Table II-13 and Fig.II-14 ). The Operational System will initiate the flood
management on Perak River based on the estlmated channel flow capac:lty and then

update them by the rewsed river channel survey to be newly camed out in the future.
Flood Damage

The state DID carry out a flood damage survey in every. major flood. The results of
the survey are compiled as an annual flood damage repbrt and submitted to the
Hydrology Division of Federal DID. The annual flood damage repo.rts since the
1950°s have accumulated to a tremendous volume and are very u_aeful to clarify the
flood hazard area and to estimate the potential fiood damage which faeiiitates the
flood mitigation management. The reports have been kept at both the State and
Federal DID, but many of them have been scattered and Jost. Such unt;avorable

condition may be attributed 'to the lack of staff to arrange the reports and the

difficulties in filing the reports with various sizes of flood explanatory maps such as

" flood inundation map and flood isbhyetal maps.

From these viewpoints, the results of the flood damage survey are adopted as one of

the objective information for the Operational System and to be stored in the GIS
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database in accordance with the recording format currently adopted by DID. The
information to be stored are as enumerated below. The database together with actual
input works on the major flood events (the flood in 1976, 1975 and 1994) for the

Operational System were undertaken in the field survey period (refer to Table II-14).

Ttems Contents

Information to be Collected 1. Extent of flood inundation area
2. Road and bridge inundated
3. Number of people affected
4. Flood damage value in monetary value
5. Agricultural damage
6. Epidemic caused by flood
7. Flood inundation map
: _ 8. Photographs of ficld
Data Source/Competent Agency Federal DID
Time interval of survey/data renewal Immediately after the major floods
(4) Fauna and Flora
The Depar‘tment'_of Wildlife and National Park (DWNP) surveys the gender, size,
location and habit of aquatic wildlife such as fishes, terrapins and crocodiles in the
Perak river basin, recordin.g them in the GIS database. The objective river stretch for
 the suﬁey is selected as the natural feserve aiea every three years, and the survey
thereof is made two times a year. The freshwater fishes tend to inhabit in the upper
reaches from Teluk Intan. The major habitats of the fishes in the Perak River are as
shown in Fig. II-15. The crocodiles also inhabit around the confluence of Perak
River and Kinta River. The number of crocodiles has, however, remarkably reduced
due to the water pollution from Kinta River, and the crocediles in Perak River is
currently specified as rare species. The Department also specify the following four
protected areas in Perak river basin and the animals to be protected in the area (refer
to Fig. II-16).
Name/Place Ared Year Responsible |  Protected
' (ha) Gazetted Agency Animals &
- S e : S Plants
Batu Gajahk Bird Reserve 4 1952 DWNP Birds
Bota Kanan Tuntung Reserve |~ 6 1993 DWNP Terrapin
Chior_° I : 689 | 1903 DWNP/ED
Sungkai . 2,468 1921 DWNP Deer

DWNP: Department of Wildlife & National Park  FD: Forest Department
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5.1.2

1

The Operational Syster will collect and update the aforesaid results of survey on
fauna and flora based on the GIS database digitized by Department of Wild Life and
Natural Park. The GIS database is by the PC Arc/Info, and the Departinent has
agreed to supply the database to the Operational System in floppy diskettes. The
agreement was, however, made for the initial system operation and further

coordination on the continuous data supply is required to update the data,
Information on River Use and River Works
Flood Mitigation

The state DID and the tin mining companies have carried out and proposed various
structural measures for flood mitigation including channel improvement, construction
of perimeter bund, and flood diversion channel, as listed in Tables 1I-15 to TI-16 and

Fig. 11-17. The design flocd levels adopted for these structural measures are 25-year

return period for Perak River and 5 to 100-year return pe.riod for Kinta River.

Detalled mformatlon on these structural measures is bemg kept by the DID district
office. The mtegratlon of such information is mdlspensable in order to figure out the
entire flood mitigation works in the basm and to formulate the consistent and
optimum flood control plan based on the mformatlon on the ex1stmg ﬂood control

structures.

In acidition to the above flood mitigation stmctufes, there exist four (4) hydropower
dams controlled by TNB. Among the four (4) existing dams, Bersia, Kenering and
Chenderoh have little flood regulation effect due to their limited dam reservoir
capacity. However, the Temenggor Dam has by far larger flood regulation effect
than the cther dams. The Temenggor Dam draws down its normal reservoir water
level to EL. 242 m from its full supply level of EL. 248 m in every. October (north-
east monsoon), providing the reservoir capacity of about 950 million m’ to regulate

the flood inflow discharge to the dam reservoir.

The Operational System will integrate all information related to the above existing
and proposed flood mmganon facilities and updatc them whenever the flood
mitigation work is newly completed and/or projected. The contents of mformat:on to

be stored in the database of the Operational System are as tabulated below.
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Item -Contents

Information on River (a) Name of flood control scheme
Channel Works to be (b) Objective river for the scheme
Collected (c) Type of flood control works

(d) Design flood level

(e) Location and/or stretch of the scheme

(f) Competent agency to maintain the scheme for the existing
scheme or to proposed the scheme

(g) Completion time of the scheme for the existing scheme or
target completion time for the projected scheme

Information on Dam Flood | (a) Name of dam and structural features of dam reservoir
Regulation Effect (b) Flood control capacity made by drawing down of the
reservoir level and the period of drawing down

Data Source/Competent State DID and TNB

Agency
Time interval of Whenever the flood control woik is newly completed and or
survey/data renewal proposed

(2) Water Supply Management

The Operational System will ‘store comprehensive information on the existing and
projected water intake and provide it to the agencies related to river administration
and water supply works. The contents of the information to be stored arc as

enumerated below:

Item Contents

Information to be Collected (a) .. Location map and inventory of intake facilities

(b) Water demand from the river source

{(c) Location map and inveritory of irrigation scheme

(d) Location map and inventory of domestic/industrial
service area '

Data Source/Competent Agency Stéte DID (for Irrigation Water Supply)
: Perak Water Board (for Domestic/Industrial Water)

Time interval of survey/data Once a year
rénewal

'(3) Ecotourism Managerﬁent

The major attractions in the ecotourism of Perak River includes camping/lodging
along the river, boating on the river, sightseeing on the historical monuments atong
the river and canoe ex_pcditibn in the lake of dam reservoir (refer to Figs. II-18 to II-
20). All of these attractions other than canoe expedition are currently being provided
"by a private compé’riy along the stretch beiween Pasir Sarak and Kuala Kangsar, but
the stretch for the attractions are scheduled to expand to Chenderoh Dam by the year
2005.
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The Operational System will collect and update the following items so as to promote

ecotourism in the Perak river basin;

(@) Location and contents of camping and lodging facilities,
{b)  Contents of boating and canoe expedition; and

{c) Location of major spots for sightsecing along the river.

The information source for the above items is Yayasan Perak, and updating of the

information will be made once every three years.
~ (4)  Other Information Relative 1o River Management

The major information are on bridges and river sand mining works. As for the
bridges, there are twelve (.12) trunk bridges crossing over Perak River and its
tributaries (refer to and Fig. II-21). The information on these bridges' (location,
structural features, etc.) are, however, scattered among the cherai PWD the PLUS
(the privatized firm controlling the highway) and the State PWD. Thus, no mtegrated
information is available causing difficulties in formulating the river channel

improvement plan and other river work plans.

There are also 36 sand mihing sites along the Perak River between Kchering Dam
and the river mouth. The sand rhining may . cause adverse effects on the river
morphology, the riverside environment and the river navigation. The Department of '
Land and Mining issues annual ‘]icen.ses for sand mining. The miniﬁg tecords are,
however, dispersed among the district offices of fhe Department, and therefore, it is
virtually difficult to comprehend the overall sand mining activities in the entire riyér'
basin. From the above, the Operational System will collect the information on
bridges and sand mining activities, and the contents of the information to be collected

. are as enumerated below:

Item : . . Contcnts _

Items of information on (a) Locatlon of bndgf:s ' é
bridge {b) Competent agency for maintenance of bndgas
: ' {¢) .Structural features of bridges

Items of information on sand | (a). Location of sand mining sites

mining activities (b). Annual mining volume granted :

Data source/competent (a) Department of PWD, PLUS (for bridge information)

agency (b) Department of Land and Mining (for mining
information)

Time interval of data renewal | Once a year
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52 Objective Information to be Disseminated

The objective information is disseminated in either the map form, the tabular form or the
graphic form. The details of the objective information are as listed in Table H-17, including
the name of information, renewal interval, and agency as data source. The map information

also specifies the data type (polygon, line or point) and attributes attached to the information.

As shown in Table II-17, all objective information are classified in two dissemination level
accbrding to the assurried users; ie., Level 1 for the exclusive use of the government
agencies, and Level 2 for fnformatioﬁ to the public users. The principal criteria of the
classification are the same és those in the Master Plan (refer to Subsection 4.2.2). However,
some information specified as Level 2 in the Master Plan were provisionally shifted to
Level 1. information for the initial operation of the Operational System, through a series of
discussions with the officials concerned of the Government of Malaysia. The following are
the inajor items shifted to Level 1 and the major reasons why such provisional shifting was

made:

(a)  Inthe Master.Plan-it is proposed that all hydrological database will be open to
public users so as (o promote a more active research on the river hydrology.
However, a substantial part of hydrological information are originally from the
existing database by the DID Hydrology Division, and cost for the use of
information is currently chargéd by the Division. Under such conditions, the
hydrological database is provisionally dealt with as the information for

exclusive use of the government agencies (i.e., Level 1 information).

(b) JIn the Master Plan, the real-time hydrological gauging information is also
proposed to be open to public users so as to facilitate the evacuation from
floods. However, the State DID, the competent agency for thé real-time
hydrological gauging, revealed possible errors in gauging results and required
time to improve the accuracy of gauging data. ‘Due to this situation, the
information was provisionally dealt with as the information for exclusive use

~ of the government agencies.

(c)  Some of the information on flood management assumed as Level 2 information
in the Master Plan are re-classified into Level 1 Information due to uncertainty

of their contents. These information classified into Level 1 are the location
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map and inventory of projected flood mitigation scheme, the results of river

channel survey and the extent of flood inundation area.

The Operational System will disseminate both the real-time information and the non-real
time information (ic., database information). The real-time information contain the
hydrological data (rainfall, river water stage and river discharge) transmitted from the
telemetry gauging stations. Details of the real-time information are as described in Sector 1,
Hydrology. As for the non-real time information, it was decided though a series of
discussions with the officials concerned of the Government of Malaysia that the 'Ope'ration'a'l
System will disseminate the ijective informatiori through seven (7) caiégories according to
the purposes of the river basin management. The sévcn )] catégories"are as enumerated

below, and their detailed contents are described in the following subsections.

(2) General Information presents the basin natural conditions and socio-economic

" gonditions to provide the general features of Perak river basin.

(b) Hydrological Information covers the database on all hydrological'-gauging data
(rainfall, river water stage, river discharge, suspended discharge and tidal
data), the meteorological information (temperatute, relative humidity, sunshine

and evaporation).

(c) Information on River Structures presents the detailed structural features and

. location of bridges, river intake facilities and dams.

(d) MMmMaﬂm"prescnts the 'f'lood. conditions as well as the
existing and proposed flood mitigation facilities so as to support the flood

management works.

(&) Information on Water Supply Management presents the water intake facilities
and statistics of comprehensive water demand s0 as to support the water supply

management.

(H  Information . of River Environmenial Management presents the water
quality/water pollutant sources, fauna and flora in the river basin, ecotourism
on Perak river and river sand mining to support river environmental

management.
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(&) Information on Watershed Management including the information eon the urban
and industrial development states, the logging activities and the land use states

in the river basin to provide the basic information for watershed management.

5.2.1 Real-time Information

The Operational System will disseminate the telemetry hydrological gauging information

(rainfall, river water stage and river discharge) for the sake of flood and drought

management.

(D

@

Flood Management

The Operational System will disseminate the following flood information, on real-

time base, durin;g the flood period from October to January.

(@) Hourly rainfall and stream water level collected from the. existing DID’s

telemetry gauging stations;
(b) Hourly outflow discharge from Chenderoh Dam informed from TNB; and

(¢) Three (3) ievels of wafﬁing message in case of water level exceeding the alert

level, the warning level and the danger level.

The information of the above item (c) in particular will be useful to the public to

have the effective flood prevention and evacuation. The information aiso will be

-useful to. TNB in particular among the government users. The existing four (4)

hydropower dams are used by TNB principally for peak load generation, while in the
event of a major flood, the dam reservoir operation is changed to supply the base load
generation in order to minimize the dam outflow discharge. Through these dam
reservoir operation, the Qxisting hydropower d.ams have a substantial flood control
effect for the downstream from the dam sites. However, such reservoir operation is
not a!'ways' effectively made, due to lack of an effective dissemination system for
real-time flood information td TNB. The Operational System will retrieve such

unfavorable conditions through on-line dissemination of the real-time flood

_ information to TNB in Kuala Lumpur as well as the dam control center in the project.

Drought Management

The Operational System will monitor the river discharge at Iskandar Bridge and the

outflow ldischarge from Chenderoh Dam once a day, on real-lime base, through the
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existing DID telemetry ganging stations and information from TNB. The monitoring
will be made during the dry season from June to August, and the monitored
information will be disseminate to various water users such as PWB, DID, and TNB

to facilitate their drought management operations.

The major intake facilities are placed in the downstream from Iskandar Bridge, and
TNB had agreed that the existing hydropower dams are to release the Jam outflow
discharge to guarantee the minimum maintenance flow of 4,000 cusec at the Iskandar
Bridge. The real-time information will be availed of to ensure the guaranteed

discharge.

Moreover, when extreme drought occurs and TNB could not guarantee the agreed

discharge, the real-time information will clarify whether the river flow discharge

could be sufficient as compared with the water intake volume in the downstream.
Should the river discharge be insufficient to the water intake volume, the drought
management will start based on the real-time information, allocating the necessary

retrenchment for each water intake point of PWB and DID.
Non Real-time Infqrmation {Database Information)

General Information

“The general features of the entire Perak river basin will be presented through the

Operational System. The major items of the information in this’ category are

classified into: (a) the base map information, and (b) the population/housing census.
(a) Base Map Information

The information presents the followmg topographic map, geoiogical map and

soil map as the base map of the cntlre river basin:

(1} Topographic map Thc map is used as the_ base map of the river basin,
containing basin boundaries, river lines,” contour
lines, major:loads, major towns and major bridges.

(2) Geological map The map presents the: geologlcal class,lﬁcatlon of the
river basin.

(3) Soil map * | The map presents the soil classnﬁcauon of the river
basin.

(b) Population/Housing Census

The Operational System will disseminate the following three (3) data sets:
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Information General Population and Administrative
Ttem Socio-cconomy Household Boundary
Map/Data Database Database Map Scale (1:50,000)
| Data Type Data File Data File Polygon
Attributes/ State, Area, Mukim, Area, Name of Mukim
Data Item Population, GRDP | Population and
Households

The utilization of population, households and administrative boundary is
expanding with the combination of other data sets such as regional
development and flood inundation area. Administrative boundary in particular
will be frequently utilized in the other river information issues such as river

water and watershed managetnent, as the background data.

Hydrological Information -

The Operational System will furnish the following meteorological and hydrological

features of the river basin to serve as basic data for plan formulation of flood

management, water supply management and other various river management works:

(a) -

®)
©
o)

(e

(f

Inventory and location rﬁap of the meteorological and hydrological gauging

stations;

Hourly, daily and monthly vélues of “hydrological data (rainfali, river

stage/discharge and suspended sediment discharge);

Annual minimum and maximum of hydrological data (rainfall, river

stageldisbharge and suspended sediment discharge);

Monthly averages of air temperature, relative humidity, sunshine hours,

rainfall, and evaporation;
Discharge and suspended sediment discharge rating curves; and

Tide table at Bagan Datoh. .

Information on River Structures

The Operétion System will present the detailed structural features and location maps

of the following river structures. to support the river improvement works and other

various river works:
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Q)

(a) The existing twelve (12) trunk bridges crossing Perak River, which consist of

ten (10) federal bridges, one (1) highway, and one (1) state bridge;

(b All existing and projected water intake facilities both for irrigation and

domestic/industrial water supply; and

(¢}  The existing four (4) hydropower dams; namely, Temengor Dam, Bersia Dam,

Kenering Dam and Chenderoh Dam.

‘Information on Flood Mitigation

The information is related to the flood mitigation works, flood inundation area and
flood damage. The information aim at supporting the clarification of updated flood
conditions of the river basin, the formulation of the optimum flood mitigation plan,

and the execution of the operation and maintenance of flood mitigation schemes.
(a) Flood Mitigation Works

The Operational System will présent the inventory anc.i.the locétidﬁ map of all
“existing and projected flood mitigation_schemes including their design .ﬂoo_d
level as well as their structural features (refer to Fig. II-17 and Tables 1-15 and

~ I-16). The information will facilitate to know'the updated comprehensive
 fiond protéctién level in the riﬁér basi-r.l- and avait of the future flood fniiigation

plan.
(by  Probable Flood Run-éff Discharge and Channel Flow Capaéity

The probable flood run-off discharge is essential to formulate the flood
mitigation plan, and needs to be estimated through h_ydro]ogic'ai statistic
analysis and flood simulation. The development of a detailed
calculation/simulation model is, however, required to such statistical analysis
or flood simulation. "Since it was virtuaily difficult to prepare such
calculation/simulation models within the study perio'd, the OpEratiohal System
applied the results of estimation in the previous studies as_ the initial values of
probable run-off discharge (refer to Table ﬂ-lS). The updéting on the probable
discharge may be made, as the need arises, through the hyd.rological stat.istics
analysis and the hydrological/hydraulic simulation: . The hydrological data in

this Operational System will avail of such statistical analysis and flood

simulation.
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(e)

River Channel Flow Capacity

The results of river channel surveys together with the aforesaid probable flood
run-off discharge are the essential information for the river channel flow
capacity. However, the cross-sections and longitudinal profiles of the river
channels have been scattered, and the Study Team could not obtain them
during the study period. Under such conditions, an attempt was made to install
a database of river channel survey in the Operational System so as to store the
new channel survey results and to avoid missing data. At the same time, the
following information were exiracted from the previous study reports and
compiled into the database of the Operational System as the initial indices to

evaluate the present river channel flow capacity:

(i) Profiles of bank levels and the probable flood water levels of 5 to
100-year return period (refer to Table 11-13 and Figs. I-14 and II-22);

(i)  River channel flow capacity evaluated to each river stretch (refer to

Table H-19).

Probable Extent of Flood Inundation

Flood from the Perak River starts to spread out in the lower reaches from
Nording Bridge (located about 47 km downstrearfl from Iskandar Bridge),
when the river flow discharge at Nording Bridge exceeds the probable
discharge of 2-year return period (850 m’/s). The inundation by various flood
scale.s has almost the same extent due to thelplain topography, although the
maximurn inundation depth and duration of inundation change according to the
scale, In this Study, the extent of such inundation area was delineated, as
shown iﬁ Fig..II-23, based on the results of the previous study on “Tumboh
Block Integrated Rural Development Siudy Flood Investigation, Mat 1985
The Operational System will apply the extent of flood inundation as the initial

information. The information is, however, subject to updating based on the

results of river channel survey newly made in the future.

Flood Damage Record

The Operational Systemn will have a database of flood damagé record, where
the results of flood damage survey by DID will be compiled. The contents of

the flood damage record are as listed in Table 1I-14.
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(6)

Information on Water Supply Management

The Operational System will disseminate the information on all intake facilities as
well as water demand. The information will be availed of to clarify the
comprehensive water intake volume for irrigation supply and domestic/industrial
water supply in the entire river system and to support the justification adequacy of
the projected water supply plans. The major items of information to be disseminated

by the Operational System are as ¢énumerated below:

(a) Location map and inventory of Intake facilities (refer to Figs. Ii-7 to 1I-8 and
Tables I1-20 to 11-21);

(b) Location map and inventory of irrigation scheme (refer to Fig. II-24 and
Table 11-22);

(c) Location map and invéntory of domestic/industrial water supply area and

population {refer to Fig. [I-25 and Table'II—23);
(d) Monthly water demand for irrigation (refer to Table II-24); and

(¢) Daily average water demand for domestic and industrial water (refer to

~ Table I1-25).
Information on River Environmental Management (Water Quality Management)

The water quality management aims at controlling'efﬂu‘ent from pollutant sources,

preserving the desirable water quality in various categories such as public water -

supply, ecotourism/water recreation, and .protect'ion of aq'uati'c wildlife. To facilitate
these purposes of water quality management, the Operational System will

disseminate the following items:
(a) Location Map and Inventory of Sampling Points -

The latest sampling points are displayed through GIS and their latest results of
water quality monitoring are presented as the attributes of .the sampling points
(refer to Figs. 11-9). The inventory of the sampling points are also presented in
tabular form (refer to Table I1-26). '
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(b)

{©)

Results of Monitoring on Water Quality

The results of monitoring on water quality are presented in tabular form
including monitored Station No., name of monitored river, monitoring date,
and water quality at the sampling points (refer to Table W-27). Moreover, the
discharge at the three monitoring points as selected in Subsection 5.1.1, will be

added to the results on water quality to facilitate the loads of water quality,
Water Quality Index Map on Each River Section

The Operational System will present the “Water Quality Index (WQI)” of each
water sampling point in accordance with the classification by DOE (refer to

Fig. [-26). The WQI is classified into the following five (5) levels:

Class I Suitable for public water supply without treatment

ClassII | Suitable for public water supply on the premises of the conventional

treatment

Class Il | Available for public water supply subject to extensive treatment plant

Class IV | Available only for irrigation water supply

Class V| Not good for any water supply

(d)

“Through the WQI map, the system user could comprehend the overall states of

water quality of the Perak river system.

Location Map of Point Pollutant Source

The Operational System will display the location.map of the point pollutant
sources identified by DOE through GIS (refer to Fig, 1I-11).

Information on River Environmental Management (Other than Water Quality)

In addition to the above information on water quality, the Operational System will

disseminate the following information as category of river environmental

management:

(2)

Fauna and Fiora

‘Based on the survey data on fauna and flora collected from the Department of

Wildlife and National Park, the Operational System wili present the following
items as basic information for the protection of aquatic wildlife in the Perak

River:
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(i)  Location of aquatic wildlife’s habitat in the Perak river basin (refer to
Fig. [I-15);

(i) Location map of the protected area for wildlife gazetted by the
Department of Wildlife and National Park (refer to Fig. 11-16); and

(iii) Survey results of fauna and flora in the Perak river basin, including the
name of fauna and flora as well as location of habitat.

Ecotourism

The Operational System will disseminate the updated attractions of ecotourism

" in the Perak river basin, through the Internet, to the_public. ‘The items to be

disseminated are as enumerated below:

@
(i)

(iii)
(iv)

(v)
(vi)
{vii)

Guidance of Perak river safari (r'e_,fer to Fig. I1-27);

Inventory of attractions and lodging facilities for the _ebotourism
(Tablé T1-28); ' '
Location miap of river :parks along the Perak River (refer to Fig. II-18);

Location map of camping sites along the Perak River (refer to
Fig. [I-19);

Royal mausoleums along the Perak River (refer to Fig. II-20);
Photographs of major visiting points;

Tirme-table and participaﬁon fee for the expedition; and

(viii) Address and phone number to contact.
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CHAPT ER 6 CASESTUDY ON USAGE OF THE OPERATIONAL SYSTEM

The general usage of the information in the Operational System has been described in
Chapters 4 and 5. A case study has also been carried out to further clarify how the
information (i.e., the real-time information as well as the database information) could
contribute to the actual river basin management.' At the same time, estimated was the
economic benefit associated with the contribution of the information to the river basin

management. The results of the case study are described in this Chapter, as presented below.
6.1 Water Supply Management
6.1.1 Long-term Projection for Water Supply

(1) Issueé on Loné~terrn Wgter Supply Projection

As described in Subsection 3.2.2, the existing hydropower dams release discharge to
guarantee a minimum flow of 4,000 cusec (about 113.2 m3/s) at Iskandar Bridge, but
such guaranteed discharge has already reached the critical minimum level to avail of

_pump abstraction. .

The guaranteed discharge.was set up more than 20 years ago. On the other hand the
water demand will certainly increase in the future due to intensive ur_ban!ir'ldu'strial
development and/or agricultural development, exceeding the present guaranteed
discharge. Unless a long-terin water supply plan is formulated, a serious water
shortage could suddenly a}ﬁpear in the future. In line with the long-term water supply
plan, the presently guaranteed discharge aiso needs to be updated through

coordination with TNB and/or the new water resources be developed.

Such long-term projection on water supply and demand is, however, virtually
“difficult without database information on the integrated water demand and intake
.facxhty The present water intake facilities are independently managed by DID (for
irrigation water supply) and PWB (for domestic/industrial water supply), and their
information are not mutually exchanged between these agencies. Thus, no unified
.agency is monitoring the overall water demand, and the adequacy of infinite water
resources of the Perak River is never evaluated. Hence, RBIS will provide the
cc_)mprehenswe database for water supply management, facilitating the long-tem

projection on water supply and balance.
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Use of RBIS for Long-term Water Supply Projection

RBIS contains the database on all water demand including domestic/industrial water
demand as well as irrigation water demand (refer to database under the titie “Water
Supply Management”). RBIS also contains the database of a long-term ;iver flow
regime of Perak River (refer to the database under the title “Hydrology™). The
system users could estimate, through the dataﬁase, the available water supply for the

overall water demand.

Through the database initially stored in RBIS, the overall water demand could be
estimated as listed below. According to the estlmatlon, the future domestic and
industrial water demand will have a remarkable increment (refer to Table II-25). In
contrast to domestic and industrial water demand; no new ex_iensive irrigation scheme

has been planned; therefore, the increment of irrigation demand is assumed to be nil.

Ttem of Demand

Present Water Future Water Demand
. Demand . 2005 2010 2020

Doinestic and Industrial | 15.8 m’/s 21.5 m’fs 255mfs 34.4 m’/s
Irrigation ' 31.6m'/s 31.6m/s 3L6ms [316mss
River Maintcnance 65.8 m'/s 65.8 m'/s 65.8 m'/s 65.8 m’fs

Total 113.2m'fs 118.9 /s 122.9 m'/s 1131.8m'fs

(4,000 cusec) (4,201 cusec) (4,343 cusec) (4,657 cusec)

Percentage of demand : ‘ - : _
to annual average river | 59% 62% 64% 69%
flow at Iskandar '
Bridge*

* The annual average flow discharge at Iskandar Bridge is esumated at 192 ‘m’fs from the

hydrologlcal data gaugcd before dam construction {1961~ 1977).

The future water demand w1ll exceed the presently guaranteed discharge ‘and the
deficit of about 1,000 cusec is foreseen by the year of 2020 Moreover, the future

water demand will reach up to 69% of the annual average river flow dlscharge in

-2020. Thus, an extremely high rate of water utilizaticm is estimated.

The river administrator is required to update the prOJection on future water demand
through continuous momtormg and penodlcally rencw the database of water demand
in accordance with the results of momtormg Based on the pro_lectlon on water
demand, the river administrator is further requested to execute the followmg water

supply management iters:

(a) Coordination with TNB to increase the guaranteed discharge from existing -

dams;
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(O

(b) Coordination with water users to control the excessive increment of water

demand, and
() Developrﬁent of new water resources.
Daily Water Supply Management
Issues on Daily Water Supply Management

DID Hydrology Division presently monitors the daily flow discharge at Iskandar
Bridge. The gauged discharge is, however, not transmitted to TNB. - Since TNB
could not monitor the flow discharge at Iskandar Bridge, it releases a maintenance
discharge of 3,000 cusec (abdut 85 m’/s) from Chenderoh Dam regardless of the river
flow discharge at Iskandar Bridge. The dam maintenance discharge of 3,000 cusec is

verified through the gauging records, as shown in Table II-29 and Fig 11-28.

There is a difference of 1,000 cusec between the guaranteed discharge of 4,000 cusec

at Iskandar Bridge and the maintenance flow of 3,000 (85m’s) cusec from
Chenderoh Dam. This difference is supposed to be supplemented by the runoff

discharge from Pelus River that joins the Perak River at about 9 km downstream from

' Chenderoh Dam. However, the runoff discharge from Pelus River is a natural

phenomenon, often falling below 1,000 cusec (23.8 m’/s) (refer to Table II-29 and
Fig. [1-29).

The gauging record shows that a large deficit on the guaranteed discharge at Iskandar
Bridge occurred in August to September 1990 (refer to Table 1I-30 and Figs. II-30 to
[-31). During the period, the Chenderoh Dam released the dam outflow discharge of
ﬁére than 3,000 cusec, although the runoff discharge from the Pelus river basin was
far lower than 1,000 cusec. As the result, the deficit continued for a period of about
one month with ‘the average deficit of 6 m’/s and the maximum deficit of 20 m’/s

(refer to Table 11-30 and Fig. T1-31).

‘The recurrence probability of the 1990’s water deficit is estimated at about 5 years

based on the ofie-month runoff discharge volume of August from the Pelus River
(refer to Fig. [1-32). In other words, the water deficit of Pelus River as experienced

in 1990 possibly occurs once every five years.
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Usage of RBIS for Daily Water Supply Management

The above water deficit is attributed to the lack of an integrated hydrological
monitoring system between DID and TNB. When the operation of RBIS starts, the
hydrological information could be mutually exchanged among the agencies

concerned and the water deficit would improve.

RBIS has functions to monitor the river flow discharge of Perak River at Iskandar
Bridge and Pelus River at Kg. Lintang. At the same time, RBIS could also monitor
the outflow discharge from Chenderch Dam. All of these monitored data are on the
real-time base being transmitted through WAN of RBIS, to the system administrator
(DID) as well as the related agencies such as TNB and PWB (in charge of démestic

and industrial water supply).

When RBIS detects that the runoff d'iécharge from Pelus River falls below 1,000
cusec, the dam maintenance discharge (i.¢., 3,000 cusec) is required to be increased
so as to guarantee the river flow discharge at Iskandar Bridge _(i.e.,. 4,0Q0 cusec). On
the contrary, TNB does not necessarily need to release the maintenance discharge of
3,000 cusec when the runoff di_s.charge from Pelus River is sufﬁcient, eXCeeding
1,000 cusec. Thus, the RBIS will enable TNB to exeéutc‘a_moré ﬂexilﬁle dam

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

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

The results of si-mu}atior:\ are as shown in Table II—.31."Du'ring thé deficit, Chenderoh-
Dam released 92.5 m'/s (3,268 cusec) as daiiy average. “On the other hand, the
average dam outflow discharge increased to 94.4 m/s to offset the deficit. The
increment of dam outfiow discharge will ensue from the release of discharge‘from the
Temengor dam reservoir that is much larger than the other lhree' dams. The
consumption of dam reservoir volume is estimated at 5440600 m which
comesponds to only 0.4% of the live storage volume or a lowering of 11cm 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.
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Should difficulty arise in ensuring the guaranteed discharge due to insufficiency of
dam reservoir volume, the river administrator needs to clarify again how much

deficiency comes out, and initiate the following drought management operations:
(a) Declare drought mgnagément to water users;

(b) Determine the priorities of retrenchment of each water intake; and

(¢) Set the actual retrenchment rate of waier intake.

RBIS contains the database of all water intake facilities in the Perak river basin,
providing information on their location, intake capacity and service arca. The
database could facilitate to determine the priorities of retrenchment by each water

intake in the above drought management.
Economic Benefit of RBIS

As described above, the water deﬁc.it in 1990 lasted for about one month, and the
daily average deficit during the period was estimated at about 6 m’/s. Such water
deficit directly caused the deficit of irrigation water supply leading to the reduction

of paddy production. From these viewpoint, an attempt was made to estimate the

“production loss of paddy that corresponds to the average deficit of 6 m’/s in 1990.

For the estimation, the following assumptions were made:

(a) The average yield of paddy crop was estimated at 3.6 ton/ha, referring to the
resuits of thé Study on “Modemization of Irrigation Water Management
System 1998, JICA”. The economic farm gate price .was also assumed at about
RM 630/ha. Multiplying the average crop yield by the economic farm gate
price, the gross production value was estimated at RM-2,268. On the other
hand, the paddy production cost was estimated at RM 1,805/ha, as shown in

" Table [1-32. The unit net production value of paddy is expressed as the
bal_ancc'between the gross production value and the production cost, and
| therefore estimated at RM 463/ha.

(b} The available irrigation area for a unit of water supply was estimated at about
604 ha/m’/s which was derived by dividing the present total irrigation area in
the Perak river basin (19,097 ha) with ‘the monthly peak water demand
(31.61 m’s).
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(b

Based on the above assumption, the production loss of paddy that corresponds to the
average deficit of 6 mfs in 1990 is estimated at about RM 1.7 million. Since the
recurrence probability of the water deficit in 1990 is estimated at 5-year return period
as described in Subsection 6.1.1, the annual average value of production loss is
estimated at RM 0.34 million (=RM 1.7 million/5 years), at least. RBIS will enable
TNB to have flexible dam reservoir operations so that the occurrence of water deficit
as experienced in 1990 could be justified by the release from the existing hydropower
dam with a minimal reduction of power generation. Accordingly, the average value
of the production loss (RM 0.34 million) could be regarded as the annual average
economic benefit of RBIS. '

Flood Mahagement
Flood Control by Existing Hydropower Dam

Present Potential Flood Control Effect by Existing Hydropower Dams and Related

Issues

The existing three (3) hydropower dams, namely, Bersia, Kenering ahd Chenderoh,

currently have the gate operation to maintain their reservoir level at FSL (full supply

level) even during a flood season (October to January). and, therefore, have no

substantial flood mitigation effect.. In contrast, Temengor draws down its reservoir

level from its FSL of EL. 248 m (reservoir volume of 6,050 million m’) to EL. 242 m

' (reservoir volume of 5,100 million m®) during the flood season to make a flood

storage space of 950 million m’.

The probable flood dam inflow hydrographs into Temc_ng.c.)r Dam have been
estimated based on the previous study results of “Lower Perak Flood Mitigation
Study, October 1980 by ‘JICA"(refér to Fig. 1I-33 (1/2)). As a result, it has been
clarified that the flood storage.space-(950 million m*} of Temengor Dam could
absorb the whole flood inflow volume of less than 20-year return period flood

without spilling out, as listed below.
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Probable Flood Inflow Volume to Temengor Dam

Return Period of Flood Dam Inflow Yolume (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; about 187 km downstream of
Temengor Dam. On the premise of the above flood mitigation effect by Temengor
Dam, the flood simulation was made and the following were estimated as the

probable flow discharge at Nording Bridge. |

Probable Flood Discharge at Nording Bridge

Return Period of Flood Flow Discharge (im'/s)
' 10-year 1,725
20-year . 2,033
. S0-year. . 202
100-year 3,621

As estimated above, the estimated probable discharge exceeds the critical discharge
of 850.m’/s at Nording Bridge. “Thus, in spite of the extensive flood mitigation effect
by Te.'mengor'l.)am,' flood inundation will still occur in the lower reaches of Perak
River. In fact, the flood inundation occurred even after completion of Temengor

Dam, as exp'erienc.ed in 1985, 1991 and 1994.

To cope with the above flood inundation, an attempt was made to evaluate whether
the current gate operation rules of the other three dams (Bersia, Kenering and
- Chenderoh) can be changed 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 jﬁst downstream
has a small reservoir volume of about 12 million m® between FSL and MSL
{minimum supply level) so that a minimal potential flood mitigation effect is
expected from the dam. On the other hand, the Kenering and Chenderoh dams have a

rather large storage capacity of about 70 million m® and 60 million m®, respectively,
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between ESL and MSL. The storage capacities will likely influence flood mitigation

in the lower reaches.

In order 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 floods. Moreover, the released discharge to draw down the reservoir level

should not cause any overflow of 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 will cause a large constant dam
inflow discharge of more than 600 m?/s into Kenering Dam (refer to Fig. I-33(2/2)).
The inflow volume into Kenering Dam is estimated at about 533 million m’ in 50-
year return period, and about 853 m’ in 100-year return period, which are far larger
than the reservoir capacity of the Kenering and Chenderoh dams. Due to such Jarge
constant dam inflow discharge, both the Kenering and Chenderoh dams would hardly
draw down their reservoir level, giving no substantial flood mitigation effect on the

flood with a scale of between 50 and 100-year return period.

As for the flood scale of 10 and 20-year return period, Temengor Dam absorbs the
whole dam inflow discharge without spilling. Due to such an effect of: Temengor
Dam, the smail discharge flows into Kenering Dam. The dam inflow volume is
estimated at about 143 million m’ in 10-year rctufn ﬁeriod and 165 m’ in 20-year
return period and these dam inflow volumes are fér smaller than those in the 50 and
100-year return periods. Moreover, tﬁe initial dam inflow diséha:gé to Kenering
. Dam is extremely small, and the peak inflow comes oﬁt only 72 hours after the storm
rainfall is observed. Due to the small dam inflow volume as well as the small initial
dam inflow discharge, the Kenering and Chenderoh dams could draw down their

reservoir levels on the following conditions:
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Possible Conditions to Draw Down Reservoir Level of Kenering and Chenderoh Dams

Dam Conditions to Draw Down Reservoir Level 10-yr. 20-yr.
Flood Flood
Kenering | Possible duration to draw down (hour)* 54 52
Dam Maximum released discharge to draw down (m’/s) 400 400
Possible flood control space (million m’) 256 258
Chenderoh | Possible duration to draw down (hour)* i3 35
Dam Maximum released discharge to draw down (m'/s) 800 800
: Possible flood control space (million m’) - 284 270

* Duration starting from the beginning of storm rainfall observed in the upper reaches of

Temengor Dam.

As estimated above, the Kenering and Chenderoh dams couid have a flood control

space of about 260 to 280 million m3, which have the significant reduction of peak

discharge at Nording Bridge as listed below (refer to Figs. 1I-34 to I1-36):

Peak Discharge Without and With Fleod Control by Kenering and Chenderoh Dams

Peak Discharge Without Flood Control by Dam With Flood Control by Dam
' 10-year RP 20-year RP 10-year RP 20-year
Outflow from Kenering Dam 942 s 1,101 m’/s 300 m'fs 300 m'/s
Outflow from Chenderoh Dam 1,037 m'ls 1,219 m'/s 565 m'/s 591 m’/s
Flow at Nording 1,725 m'fs 2,727 m'/s 1,381 m'/s 1,549 m'/s

The above flood mitigation is, however, 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, RBIS will be useful

to monitor and distribute such real time information as described hereinafter,

" {2)  Usage of RBIS for Dam Flood Control

DID currently monitors the storm rainfall in the upper reaches of dams as well as the

river flow discharge at Iskandar Bridge on the real-time base. Iskandar Bridge is

located at about 47 km upstream from Nording Bridge, which is the key point of

flood inundation of Perak River as described above. No dominant discharge runs off

bétween Iskandar Bridge and Nording Bridge. Accordingly, the river flow discharge

at Nording Bridge could be presented as almost the same value as that of Iskandar

Bridge.

In spite of the above monitoring works by DID, TNB hardly receives the real-time

hydrologica! information due to tack of on-line information linkage between DID and

TNB. Accordingly, it is virtually difficult for TNB to draw down the reservoir level
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of the Kenering and Chenderoh dams for the sake of flood mitigation. At the same
time, the information on dam gate operation is hardly transmitted to DID, causing

difficulties of flood forecasting and warning for the lower reaches.

RBIS has a function to monitor the real-time flood information on the storm rainfall,

the river flow downstream and dam outflow discharge from Chenderoh Dam.
Further, RBIS distributes these information, through WAN, to TNB as well as DID.
Once these information are recognized _throﬁgh ‘RBIS, DID could. clarify the
allowable discharge, on real-time base, to be released from Chenderoh Dam in due
consideration of the channel flow capacity as well as the runoff discharge from Pelus
River (i.e., non-dam catchment area). Based on the clarification by DID, TNB coﬁld '
release the discharge and draw ddwn the reservoir level so as to make a flood control
space during an initial stagé of flood until the dam inflow discharge reaches a certain
level. After drawing down of the reservoir level, the dam céuld 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- hydrological -

information through RBIS. As a result, the_.dam.outﬂo'w discharge could be
controlled effectively for the sake of flood mitigation in the lower r_eac‘:ﬁes.
Moreover, DID could foresee the influence of dam outflow to the do"«\;nstrea‘l;n baéed '
on the information on dam conditions from TNB so0 as to undertake a more effective

flood forecasting and wamning operations.

6.2.2 Evaluation of Flood Damage Potential

In the flood management works, major concerns are addressed to the flood damage potential

that is an essential index for the economic evaluation of new flood mitigation projects. The

database of RBIS will facilitate the estimation of annual average damage expressed in

monetary term. The usage of database to estimate the flood darnage potential is hereinafter

presented together with the results of estimation.

(1)

Extent of Flood Inundation Area and Estimation of Land Use within the Area

As described above, the flood inundation of Perak River s-tért's.‘ to spread out in the
lower reaches from Nording Bridge, when the river flow discharge at Nording Bridge
exceeds 850 m*/s. The inundation by v_aﬁous flood scales have almost the same
extent due to the plain topography, although the maximum inundation depth and

duration of inundation change according to the scale.
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RBIS will provide the map information on flood inundation extent as well as land use

on the basis of the topographic map of 1 is to 50,000. Both of the maps are supported

by the Geographic Information System (GIS) and, therefore, the land use within the
extent of flood inundation could be easily clarified through overlying of the two

maps. Through overlying of maps, the area of each land use item could be estimated

(2)

as below:
Land Use within Extent of Flood Inundation of Perak River
Land Use Jtem Areca within the Extent of Flood Inundation (ha)
Paddy 1,543 ,
Rubber 4451
Qil Palm 57
Qther Tree Crop 2,696
Mix. Horticulture 40
Forest, Swamp, Grassland 4,289
Total 13,076

Estimation of Number Houses in Flood Inundation Area

RBIS contains the database of housing census by Mukim (ie., minimum
administrative unit) as well as the GIS information on boundaries of Mukim and the
probable flood inundation area. The number of houses in fiood inundation area could
be estimated through the overlay function of the GIS system in RBIS ﬁsing the
database and the GIS information (refer to Fig, TI-37). The results of estimation are

as enumerated below:

Estimation of Number of Houses in Flood Inundation Area

Name of Mukim Average Housing Area to be Inundated | Number of Houses

Density (houses/km’) (km?) in Inundation Area
I.anu Kubong 26.54 0.05 |
Bandar ' 17.02 14.88 253
.| Bota. . 2140 9.02 193
Kampong Gajah 26.15 10.78 282
Lambor Kanan 20.98 19.89 417
Lambor Kiri .9.90 4.19 41
Pasir Panjang Hulu 6.68 20.97 140
Pasir Salak 15.97 10.35 165
Pulau Tiga 7.81 40.63 317
Total 16.28 130.76. 1,811
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3 Estimation of Probable Flood Damage Value
The probable flood damage value could be estimated through the following formula,

Dg= Z {(Qg X UV X Fp}

Where; Dy Probable flood damage of i-year return period,

Qp Quantity of damageable assets;
UV - Unit value of damageable assets;
Fep Damage factor of damageable assets

The damageablé assets cover the agricultural assets and housing assets, and their
damageable quantity (Qg) is given from the above area of land use within the flood
inundation area. The unit value of damageab-le assets (UV) is also estimated from
the current market price. Moreover, the damage factor (Fyy), is assumed, referring to

the following previous study results:

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

Study, Malaysia, October 1982, by JICA™ (refer to Table II-33).

(B) The relationship between thé peak flood dischargé_at Nording Br.i'dge' and the
| maximum flood inundation depth is rgivg:n _f_'rom_“Tﬁmboh Block Integrated
Rural Develépment Study, Flood Inveétigations, May 1985” (refer to

Fig. 11-38). o

(c) The flood duration is estimated as the duration of river flow discharge at

Nording Bridge of over 850 /s,

The probable flood hydrographs at Nording Bridge is estimated, as described above,
assuming the present dam operation rule as well as thé revised operation rule for fhe
Kenering and Chenderoh dams (refer To Fig. II-36). The maximuim inundaii_on 'depthlﬂodd
duration are given from the probable flood hydrographs and, as a fesu!t, the proﬁable .ﬂood

damage value could be estimated as shown in Tables II-34 and II-33.
4 Annual Flood Damage Value
The annual flood damage value is estimated through the following formula:

Dae= § { Dy X P} dP = % {(Dgny+ D) 12 X (Piny- P}
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Where; Dye ¢ Annual average flood damage value;
Dy :  Probable flood damage value of i-year retumn period,;

Pa . Occurrence probability of i-year return period;

The results of estimation are shown in Table I1-36. 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 RBIS is initiated and the Kenering and
Chenderoh dams are used for flood control as described above, the annual average
flood damage value is feduced to RM 2.0 million. The reduced value of RM 0.6

million is regarded as an annual average economic benefit of RBIS.

Thus, the annual flood damage value could be estimated systematically through the
map information on land use map and the flood inundation extent. These 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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Tabie II-1 LAND USE CONDITIONS IN PERAK RIVER BASIN (AS OF 1980 AND 1990)

Classification of Land Use Areain 1980 Areain 1990
(ha) (%) (ha) (%)

1 Settlement and Associated Non-Agriculture Lands 889 5.86 821 5.41
I -1 Urbanand Associated Area 187 1.23

1 - 2 Estate Building and Associated Areas 4 0.03

1 -3 Tin Mining Areas 601 3,96

1 -4 PowerLinc Right of Ways 29 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 12.81
2 -3 Paim 1,100 7.24

2 -4  Others 279 1.84

3 Paddy Area 145 1.96 271 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 Cleared Land 32 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 4.36
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 JICA
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Table 11-2 LAND USE CONDITIONS IN MAJOR RIVER BASINS (AS OF 1980)

Setilement Area Agricultural Area Forest and Swamp Area
River Basin Non-Paddy Paddy "Pasture and Forest Swarnp Total
Arca Area Grass Land Arta Area
k] @ oDl @ | @) @ | E&m2 | @ | km2) | (%) | km2) | B | (km2)
Perlis 0 0 181 23 428 54 0 0 181 23 0 0 790
Kedah 0 0 1,059 29 1,145 31 43 1 £,448 _39 0 0] 3,695
Muda 0 of 1,597  38] 124 3 0 0] 2489] 9| 0 0] 4210
Perak 889 6] 2,516 14 145 1 0 0| 16,320 - 63 910 6] 15,180
Bemam 22 1 1,183 35 164 6 0 0 904 21 1,033 31 3,335
Klang 269 21 442 34 0 0 0 0 404 31 . 173 13| 1,288
Linggi 9 | i 1l o 0 of ol 322l 23] a8 3| 1420
Melaka 51 5 718 71 51 5 0 0 154 15 34 3 1,010
Muar 45 ) 3.395 52 0 0 0f - 0] - 3,040 .46 112{ 2} 6,595
Pahang 21 O 5,293 i2 21 [4] 21 Of 22,156 78 i,188 4] 29,300
Trengganu 20 0 487 10 122 3 61 1 3,960/ 85 0 0 4,650
Kelantan - 0 0f - 1,825 14 374 3 23 0 10,8‘;’3 83 _ 0 ' 0] 13,100
Kinabatangan . 0 0] - 0 -0 - ji] 0 0 0] 15,006 8o} 1,794 13 - 16,800
Rejang 0 Ol 10,692] 21 0 21 0 36,222 71 4,37§ 9 51‘3'”
Sarawak 0 ol 237 70 0 of 1| 40 13l sas 16| 3,398
Total 1.336 1] 33,205 21 2,604 2 212 . 0] 108,524 70 10,206 7 EsS,OSG

Source : National Water Resources Study, 1982 by JICA

Table 1I-3 POPULATION DENSITY IN MAJOR RIVER BASINS

River Basin Catchment " Population Poguilation
Area . Dénsily
(km2) ' : (pefson/kin2)
Perlis 79 183,824 233
Kedsh . 3,695 568,187 154
Muda 4210 354,558 84
Perak 15,180 1,161,778 o7
Bemnam 3,335 168,310 50
Klang 1,288 1,839,623 1,428
Liggin 1,420 157,886 1i
Melaka 1,010 - 141,581 140
Muar : 6,595 444,909 67
Pahang 29300 904,598 3l §
Terengganu 4,650 211,352 45
Kelantan 13,100 328,862 25
Kinabatangan 16,300 73,724 4
Rejang 51,315 404,556 &
Sarawak 3,308 ' 286,484 84
Total 156,086 7230233 46

Source; Yearbook of Siatistic, Malaysia 1996
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Table H-4 RIVER WATER QUALITY TREND IN MAJOR RIVER BASINS

River Basin Annual Water Quality Index (WQI) Evaloated by DOE* Trend
1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995
Perlis 68 72 70 71 68 69 68 | Deteriorated
Kedah 77 77 76 78 78 82 63 Unchanged
Muda 79 81 80 79 81 76 73 | Deteriorated
Perak 81 81 79 72 70 75 73 {Deteriorated
Bernam 80 73 75 70 73 76 80 Unchanged
Klang 60 56 56 58" 53 52 55 | Deteriorated
Linggi 69 68 66 . 67 65 71 69 | Unchanged
Melaka 80 72 62 70 67 67 71 | Deteriorated
Muar - 81 80 75 76 75 75 75 | Deteriorated
Pahang 86 35 84 82 79 84 81 | Deteriorated
Terengganu 86 83 86 78 72 80 86 Unchanged
IKelantan 86 82 78 76 73 81 &4 | Deteriorated
Kinabatangan | --- - - — 80 78 75 Improved
Rejang 86 82 85 85 80 83 | 77 | Deteriorated
Sarawak 86 86 86 84 81 82 82 | Deteriorated
Note:* : WQI> 80 : Clean _
. 60< WQI <80 : Slightly polluted
WQI < 60 : Polluted '

“Table II-5 ORGANIC WASTE LOAD BY MAJOR RIVER BASINS (AS OF 1998)

River Basin - BOD oD S8 TN TP
| Wyrkm®) | ykad) | @yiad) | @) | (¢yrkm)
Kedah 145 1.99 1.94 0.008]. 0.005
Perak 1.17 207 152 0089 oen1
Kiang 12.08 222 1169 1.65¢ 0.204
Linggi 531 11.69 9.99 0.646 0.152
Melaka 346 553 458 0.287 0.034
Muar 0.9 171 1.39 0.111 0.013
Pahang 0.29 0.61 044 0.038 0002
Trengganu 0.77 114 0.98 0.015 0.002
Average 1.10 201 385 0.108 0.014
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Table [I-6 WATER INTAKE FACILITIES ON MAIN STREAM OF PERAK RIVER

Remarks

Name of Intake Facilities Design Capacity Intake Majure
' (cusecs} | (m3/fs)

frcigation Water Intake (Existing)
1-1  Kampung Tengah 4500 127 Pumping
1-2  Kubang Haji 205.0 5.80]  Pumping
1-3  Senin 3000 0385 Pumping
1-4 Pendiat 120.0 3.40{ Pumping °
1:5  Bota Kiri 1600 453 Pumping
1-6 Telok Bakong 90.0 2.55|  Pumping
17 Lambor Kiri 300] 08|  Pumping -
1-8_ Pintu Masuk Telok Sena 800.0|  22.64]  Gravity
1.9 Telok Sareh 110.0 3.11]  Pumping

Sub-total ' 1,500.0 45.0 |
Domestic and Industrial Water Tntake (Existing) '
2-1  Air Ganda | 0.3 0.01 Pumping B
2-2 Kota Lama Kini 10.2 0.29]  Pumping

. Real Time Cperation Center

2.3 Suitan Idris Shah II 122.8 3.48| Pumping | Loseted
2-4_-Kampung Paloh 205 0.58)  Pumping
2-5 Teluk Kepung 61.4|. 1,74] - Pumping
2-6 Kampung Gajah 4.1 0.42]  Pumping

Sub-total 219.3 ) 6.2i '

Total of Existing Intake Facilities 1,809.3 51.20

Dorﬁcslic and lndustﬁai.Water Intake (Proposed)
3-1 Banding 1.0 0.03 Pumpiﬁg
3-2 GokV 5.6 0.16 Pumping
3.3 Bandar Bar Seri iskandar 154] 043}  Pumping
34 Hilir Perak 209 116]  Pumping

Sub-total 62.9 1.78 '

Grand.Total 1,872.3 53.0
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Table II-7 WATER INTAKE FACILITIES ON TRIBUTARIES OF PERAK RIVER

II-T-5

Name of Intake Facilities| Souce of Water/River Design Capacity
_ (cusec) (m?/s)
Padang Rengas Sg Kangar 4.1 0.12
Sungai Siput Sg Kerbau 9.2 0.26
Pelda Lasah - Sg Kunca 1.6 0.05
Manong Sg Guar 1.0 0.03
Sauk Sg Biong 2.9 0.08
Kroh III Sg Kuak 1.5 0.04
Grik Sg Kendfong 1.5 0.04
KgJong Sg Berok 1.8 0.05
Felda Bersia Sg Lebey 03 0.01
Lenggong Sg Lenggong 1.0 0.03
Sumpitan Sg Ibol 1.6 005
Lawin Kenayat Sg Pulau. 1.2 003
Klian Intan Sg Kajang 02 0.60
Felda Nenering Sg Kuak 0.3 0.01
Ulu Kinta Sg Kinta 61.5 1.74
Sg Kampar Sg Kampar 8.2 0.23
Sg Palai Sg Palai 2.6 0.07
Sg Jelintoh Sg Jelintoh 05 0.01
Bukit Temoh Sg Woh 593 1.68
Gn Besout Sg Sungkai 1.1 003
Trolak Selatan Sg Trolak 2.0 0.06
Trolak Timur Sg Trolak 0.6 0.02
Sungai Klah Sg Tesong 25 0.07
Total 166.6 4.7




Table 1-8 WATER QUALITY ANNUAL TREND AT CHECK POINT

River Name ;: SG. PERAK Station No, 4709611

Year Date BODS CcoD NH3-N Ss pH Do

(mg/i) (mg/L) (mg/L) {mg/L) (mg/L)

1992 12-May 1.0 4.0 0 10 7.00

1992 27-Aug 1.0 7.0 0 10 7.00

1992 1'7-Nov 1.0 14.0 0 40 6.00

1993 10-Mar 0.4 3.6 0.24 35 6.00

1993 24-May 2.2 11.0 0.16 99 5.44

1993 18-Jun 0.6 7.1 0.18 15 6,79

1993. 9-Aug 0.5 .40 0.12 5)° 6.42

1993 17-Sep 1.1 14.5 0,18 15 7.11

1993 22-Nov 1.0 22.4 0.13 67| 7.90

1994 1-Jan 1.0 7.0 0.10 15! 6.91

1994 17-May 1.4 30.0 007 30 6.43

1994 14-Jul 1.4 41.0 1.03 20} 6.30

1994 15-Nov 0.9 29.0 0.16 35] 6.97

1995 13-Feb 0.5 3.9 0.09 5] 1.02|

1995 | 10-Apr 5.5 353 0.16 )] 7.00

1995 27-Jul 1.4 19.3 0.08 25 6.40

1995 19-Sep 1.0 17 0.18 70t 6.50 ,

1996 “4-Apr 1.4 7.1 0.47 -30] - 6.70 4.2

1996 15-Aug 0.9 1.7 0.47 13 7.00 1.8

1996 3-Dec 1.0 . 12.0 0.25 244| - 6.70 6.1

River Name : SG. KINTA Station No. 4410660

Year Date BODS COoD NH3-N - 58 . pH Do
{mg/L} {mg/L) {mg/L) (mg/L) | (mg/L} -

1992 21-Feb .90 18.0 1.00 - 250 700l

1992 4-May 1.0 4.0 5.00 205 8.00

1992 | 21-May 6.0 38.0 © 1.0 320 - 7.00

1992 - | 20-Aug 5.0 30,0 2.00f - 275 8.00

1992 19-Nov 2.0 22,0 1.00 545 1.00

1993 14-Jan 6.2 248 2.13 190 6.88

1993 9-Mar 8.0 35.6 2.14 930 6.66

1993 26-May 1.2 33.2 0.29 460 7.22

1993 29-Jul 3.2 27.0 0.53 70 7.18

1993 28-Sep 2.8 28.9 0.66 170 7.26

1993 24-Nov 2.6 22.2 0.53 386 7.05

1994 21-Feb 7.0 31.0 0.92] 90 - 7.31

1994 23-Mar 5.6 15.0 - 0.79 150 751

1994 26-May 3.2 23.0 0.54 215 6.92

1994 29-Jul 8.6 L0 2.48 75 7.30

1995 9.Feb 12.2 27.2 . 2.90 60 7.40

1995 4-May 6.6 15.2 0.68 260 6.90

1995 13-Jul 74 22.1 1.05 190| - 7.20

1995 29-Sep 2.6 30.5 0.63 440 7.00

1996 20-Mar 1.1 59.9 1.19 525 7.20 4.2

1996 23-Jul 4.1 14.6 0.98 8t 8.20 43

1996 14-Nov 2.2 17.0 0.95 367 6.80 3.8
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Table I1-12 OBJECTIVE INFORMATION ON WATER QUALITY AND
WATER POLLUTANT SOURCE TO BE COLLECTED

Objective Renewal Number of Contents of Information
Information Interval of | Monitoring
Information Points
River Discharge and Once/year |3 points 1. Location of gauging points
Sediments/Suspended 2. Discharge data
Soils 3. Suspended soils data
River Water Quality Once/year | 52 points ‘1. Location of sampling points
_ 2. Results of water quality tests

Water Poliutant Once/year | 89 points 1. Location of point pollutant
Source source ' '

II-T -12 |




G861 A ‘uoneSusoau] pool] Apmg wawdoaa( [BIny paiesdalu] Xoo[g Yoquung, :2aunos

aZpug WIPION{QSTT 8127 91T [ARE 7607 . |Es0T |91 1T "Ll TSR LEEl 82
012z 817 €' 1T £L°0T ps0T |9t 0T |2eT TV 2SI 9'¢8 ¢iel 67
£9'12 TE1T (607 62°0T T1or  [sLel j0€ET ST 691 9'18 g'6el WNOE
e Bueqny 23|81 1 180T LyOT £8'61 6l se6l |osT Tz 1'91 L6, 9'LTl WIE
99707 SE0T 96'61 £E°61 97’61 |le81 [¢'IT g1z 0'91 §LL 75Tl €€
1002 TL61 cE61 L8l 0981 sT8l  {9'1T £'67 €61 zsL 1°€2t ¥E
7561 761 £8'81 1781 €081 JLoLl  [L0T 91T LEl vEL £1z! g
£0°61 PLB1 $E'81 8L LY ZoLL (8Tl 10T 6'61 ovi SIL el 9¢
16°L% €0°LT LTLL 191 0591 Lot g6l L8l Tl 939 ¢o11 6¢
91'L] 8891 769! P6°51 S EE AT €Ll £l ¥99 Xall T
@3pug Yeys sup1j99°91 o9l $0'91 06751 el [eevr JU1Z 1iT 901 99 STl £
6791 091 1051 LI'E1 96'vT  [zovl  |9LE 9'¥1 €1l c'E9 Y11l 22
vLSI (TR TSI SLyl 2 A B 191 301 819 L'601 G
OL'SI 6rSl 6161 8971 6l |LIFE |U'pl 8zl g0l 119 601 oF
80°C1 93'v1 95'y1 80¥1 SeEl  Ipser Lt 9'¥1 96 0’8 6501 0S
ST¥1 06°€l 95°E1 Z0El 9871 . |IsEl  |T9l LEL 9’6 1's¢ £01 v
18°¢1 95°¢1 el 9971 A4 G4 £El '8 8'ES L101 95
g9°€1 €PEl or'el 15Tl Lzl |38 (0%l 22l 18 TES 1'101 LS
[ ET'E] 7871 TETI L6T1 [8S1E {891 T2l gL T8 1001 [
36'C) KA opTL 0Ozl RSIT  [8UTTT - 2wl 971 ) L0 19°386 65
871 7971 yETI 06’11 A0 T A 611 3L 108 86 09
euag 1ised 33|89°Z1 8Ll 7Tl 1811 vell w601 G lL€l 17Tl ) €6t TL6 19
vTZ1 Y071 LLTL SE'T! 9,01 jIF0r  JETE 911 99 oLy $'56 Z9
60701 986 09°6 $1'6 9L'8 '8 0Ll 101 TS oY $'68 £9
£T6 £0°6 9.8 1£°8 91’8 6Ll . |8 B (R4 98¢ 598 79
yelen BN{0Z'8 S0'8 JS8°L £5°L $E'L 76'9 L L'L LT [R5 1918 ¥59
6LL 99°L 1572 97'L UL 79'9 59 vl 1T 8 IE L6 D59
3¢°L 0L L 90°L . 769 I RIE 09 ¥ £67 TLL 99
1524 H|T6'S cLS £5°6 vIS 166 9¢'p o' €5 ¥1 i ¥'TL VL9
0Ly 6vF 1Ty 8L'E £9°¢ of'¢ 0y L€ 00 1T 0L 89
LOE e 0r'E 8’7 LT 967 81 0z v g1 £'99 69
Le 16T LT 6¥'T €9 £ I'z 6'1 Lz vt 979 0L
85T 67T or'z 8TT 9zt JwT- (s 1T 0t 171 09 1L
86T 334 LT (A% 0TT 30 50 I'z 78 26 LS L
817 31T LT 31z 91T 91z Le LT el 3¢ LIS EL
517 A ¢z c1z 51T 54 'l [ 1'7z- 00 6Lv vi
(2ed-001)] (eak-05)| (eed-g7)] (1edk-gp) (IS 2A0qe W) (IS aa0qe W) _
S/EWOSE L] SAEW 0OLT] S/EW OOP Ll S/€UE QDO L] S/EW006 | S/EW00L | . 1989 BAe] AT Pog souesiq oN "8l
sayeway [PASTT I3 AN, 9[QBqOI] yueg wdng | yueg YT JIALY PRIBINIDY

THATT WALV A TIEVEOYd NV TANNVHD YIAT 40 FIHOYd €I-IIHIEVL

II-T- 13



Table 1I-14 CONTENTS OF FLOOD DAMAGE RECORD

Title Iteins to be Recorded
1. Extent of Flood Inundation Area I~ 1 RiverBasin :
41-2 Administralive Area (Dlstnct/Kampong)
1-3 AreaFlooded (km2)
1 -4 Maximum Depth of Flood {m)
1 -5 Duration of Flood (days)
1 - 6 = Cause of Flood
1 -7  Remarks
2. Road and Bridge Inundated 2 -1 . River Basin.
2-2 Location (Milestone/Name
2 - 3 Length of Road Inundated (m)
2 - 4 Maximum Depth of Flood (m)
12+ 5  Duration of Flood (days) .
2 - 6 Remarks
3. Number of People Affected 3-1 RiverBasin
3-2 Admmlstxatwc Area (Dlstnct/Kampong)
3.3 Number of Evacuees
3 -4 Number of Death or Missing
3 -5 Number ofInJured
13:6 Remarks
4, Flocd Damage 4 - 1 River Basin S
|4-2  Administrative Area (District)
4 - 3 Agriculture Damage (RM) -
4 - 4 Commercial Damage (RM) -
14 -5 Industry Damage (RM) .
14 -6 . Public Facility Damage (RM) - -
14 -7 Domestic Property Damage (RM)
‘|4 - 8 Public Service Damage (RM)
. 4 - 9  Reinarks
S. Agricultural Damage 15 . 1 River Basin
' |5 -2 Administrative Area (Dlstnctﬂ(ampong)
-|5-3 Tree Crops Damage (RM & Acre)
|5- 4 CashCrops Damage (RM &'Acre')
5-.5  Paddy Damage (RM & Acre) .
5-6 Poultry Damage (RM & Acre)
5 -7 Husbandry Damage (RM & Acre)
: 5- 8 Remarks
6. Epidemic Caused by Flood 6 -1 River Basin :
' ' 6-2 Admlmsl.ratwe Area (Dlsmct!Kampong)
6-3 Typeof Discases
6 - 4 Number of Patients -
16 -5 Number of Causalities
6 -6 Remarks '

Note: Maximum number of fiver basins is 20.
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Table II-18 PROBABLE IFLOOD PEAK DISCHARGEH

Catchment Probable Flood Discharge (m3/s)
River L.ocation ' Area Distancc * | 5-y 10-yr | 20-yr | 50-yr ! 100-yr
(km2) (km)

Perak |Temengor Dam Inflow 3,420 327 6,700 10,400} 13,860
Temengor Dam Outflow** 3,420 327 750 1,230] 1,900
Chenderoh Dam Inflow 6,553 251 7201  1,170] 1,400] 1,770| 2,050}
Chenderoh Dam Qutflow** 6,553 251 7201 L150} . 1,340} 1,670 I.900I
Iskandar Bridge 8,188 184 730 850§ 1,400 1,700 1,950|

Kinta [Ipoh 313 72 52 59 65 72 180|
Confluence of Pari River o8 | | 5| 1) 1s3  2so)
Confluence of Pinji River 59 .152 170 190 208
Confluence of Raja Rivcr . 1,054 56 207 233 259 284 B 350

_|Confluence of Teja River 44 47| am| e8| 339
Confluence of Kampar River 1,700 39 352 396 440 483
Confluénce of Cendering River 29 406  ase|  s0s] ssa
Confluence of Tumboh . _ 19 | 47| s3] 509 659
Confluence of Keroh river | 6 a4s|  so3|  se2l  eat

* : Distance from the river mouth for Perak River and distance from the confluence with Perak River for

Kinta River
*k Subject to the present reservoir operation rule (peak flood discharge is regulated by the Temengor

reservoir capacity of 10 x 10°m” allocated between the Fult Supply Level (248.5m above MSL) and
the level drawn down in October (242m above MSL)
#+* : Source: Tumboh Block Integrated Rural Development Study Flood Investigation, May 1985
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Table [1-19 RIVER CHANNEL FLOW CAPACITY

River Stretch Distance Flow Capacity
Section Accumulated {Retur Period)
(k) (k) (years)

Perak |Confluence with Kinta River to Kg. Gaja 15.0 15.0 less than 10
Kg. Gaja to about 7.5km upstream from Kg. Gaja 7.5 225 10t0 20
7.5km upstrearn from Kg. Gaja to 2km upstream from Telok Sena 9.5 32.0 less than 10
2km upstream from Telok Sena to 6km upstream from Telok Sena 4.0 | 36.0 i0to20
gkm upstream from Telok Sena to 10km upstream from Telok Sena 4.0 40.0 less ihan 5
10km upstream from Telok Sena to Idris Shah Bridge 6.0 46.0 510 100
1dris Shah Bridge to Parit 16.0 62.0 m§r¢ than 100
Parit to Nordin Bridge 40 66.0 '

Kinta ]Anderson Road Bridge to Confluence of Pari River 37 37 10
Between confluence’s of Pari and Pinji Rivers 7 3.8 12.5 5
Between conﬂu:cnce of Pi-nji énd Raja Rivers 35 16.0 | 50
Between confluerice of Raja and Teja Rivers 11.0 27.0 25
Between confiuence's of 'f‘eja and Kampar Rivers 6.0 7330 5
Between conﬂﬁcﬁcc's of Kampar and Cenderiang Rivers 10.0 43.0 *less than 5
Between confluence's of Cenderiang and Tumbﬁh Rivers 10,0 .. 530 less _thanIS
Between confluence’s of Tumboh and Perak Rivers 16.0 720 . less than 5
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Table II-20 INVENTORY OF INTAKE FACILITY FOR
DOMESTIC AND INDUSTRY WATER

Design

Intake Facility Name of Intake Service
No. Name River Facility Capacity . Arca
{cusec) | {(m3/sec) No.
1 |Pengkalan Hulu Sg. Kuak Pump 1.3 0.04 4
2 {Felda Nenering Se. Kuak Pump 0.3 0.01 Il
3 |Klian Intan Sg. Kajang Pump 0.2 0.01 111
4 |Kg. Jong Sg. Berok Pump 1.8 0.05 v
8 (Gerik Sg. Kenderong Pump 1.5 0.04 v
5 |Felda Bersia Sg. Lebey Pump 0.3 0.0t -V
6 _i{Pulau Bandang Sg. Perak’ Pump 1.0 0.03 VI -
7 |Gerik V Sg. Perak Pump 5.6 0.16 VII
9 |Air Ganda Sg. Perak Pump 0.3 0.01] - VIII
10. jLawwin Kinayat Sg. Pulau Pump 1.2 0.03 IX
11 Sumpitan Sg. Ibol Pump 1.6 0.05 X
13 |Lenggong Sg. Lenggong Pump 1.0 0.03 X
12 |Ulu Soh Sg. Soh X1
14 |Padang Rengas Sg. Kangsar Pump 4.1 0.12 X
15 |Kota Lama Kiri Sg. Perak Pump 10,2 (.29 XH
16 |Sungai Siput’ Sg. Kerbau Pump 9.2 (.26 XHI
17 |Felda Lasah . |Sg. Kunca Pump 1.6 0.05 XIV
18 {Manong Sg. Guar Pump 1.0 0.03 XV
19 | Sauk Sg. Biong Pump 2.9 0.08 XVI
20 |Petlop 1 Sg. Pelus XVII
21 |Ulu Kinta Sg. Kinta Pump 61.5 1.74 XVHI
22 |Sultan Idris Shah 1 Sg. Preak Purip 122.8 3.48 XVIII
23 |Sungai Jelintoh (Gopeng}Sg. Jelintoh Pump 0.5 0.01 XIX
24 |Sungai Kampar Sg. Kampar Pump 8.2 0.23 XIX
25 |Sungai Palai Sg. Palai Pump 2.6 0.07 XIX
26 |Teluk Kepayang Sg. Perak Pump 61.4 1.74 XX
27 |Kg. Paloh Sg. Perak Pump 20.5 0.58 XX
28 {Kg. Gajah Sg. Pérak Purmnp 4.1 0.12 XXI
29 |BB Sri Iskandar Sg. Perak Pump 15.4 0.44 XXI
30 |Bukit Temoh Sg. Who Pump 59.3 1.68 XXIII
31 |Gunong Bescut Sg. Sungkai Pump 1.1 0.03 XXV
32 |Sungkai Klah {Baru) Sg. Tesong Pump 2.5 0.07 XXIV
Total 405.2 11.5
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Table 11-21 INVENTORY OF INTAKE FACILITY FOR IRRIGATION

Design

Intake Facility Name of Intake Irrigation Scheme Area
No. Name River Facility Capacity No. Name (ha)
' {cusec) { (m3/sec) _
1 jKampung Tengah Sg. Perak Pump _45.0] 1274 i Belanja Kanan 101
2 |Kubang Haji Sg. Perak Pump 205.0) 5.802f V_ |Trans-Perak 1,250]
3 {Senin Sg. Perak Pump 300 0.8490 MI [Senin 130}
4 |Pendiat iSg. Perak | Pump 120.01 3.396 11 Bota Lambor 828
5 |Telok Bakong Sg. Perak Pump 90.0] 2547 11 Bota Lambor ]
6 |Bota Kiri $g. Perak Pump | 160.0 4.528 V  [Trans-Perak 820]
7 {Lambor Kir Sg. Perak Pump 30.0] 0.849 VI [Lambor 202
8 |Pintu Masuk Telok Sena §Sg. Perak Headworki 800.0] 22.640j ' VII . {IADP Scberang Perak 8,708
9. |Telok Sareh Sg. Perak Pump 1100 3.113] 1V |Bukit Tunggal 745
10 |Sungai Manik HeadworkqSg. Perak Headwork ] B VHI _[IADP Sungai Manik . 6,318
11 [Cikus Pumstation Sg. Perak "~ Pump 46,0 1.290| VHI [IADP Sungai Manik i
Total 1636.0 46,3 - 19,102
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Table II-25 DAILY AVERAGE DOMESTIC AND INDUSTRIAL WATER DEMAND

Description 1998 - 2005 2010 2020
Urban (10%) 152,167 170,051 | 1840071 224,526
Served Population Rural (90%) | 1,369,501 | 1,530,456 | 1,656,874 | 2,020,735
Total 1,521,668 | 1700507 | 1,840,9-71 2,245,261
Per Capita Consumption (l!day)(zj Heban 245 . 2.61 270 298
Rural 199 219 230 262
Percent of Papulation Supplied (%) Urban . 100;0% 100'0% 100.0% 100.0%
Rural 95.0% 98.0%| ©  99.0% 99.5%
Water Wastage (%) @ Urban . .25% 20%| 19% 15%
Rural - 30% 30% 28% 25%
Urban 054] 062 0.68 0.89
Domestic Water Demand (m3/s) Rural 390l asa 5.59 162
Total 443 556 6.27 8.51
Utban 792| i 13.44 18.05
{industrial Water Demand (m3/s) Rural 3'-.39: . 4;80. 5.822 784
Total "1_1.,.31'. 15.95 11926 . 25.88
Urban - 8.46 11.76 413 18.94
Total Water Demand {m3/s) Rural 73, o . 4(')7 15,46
Total 1575 2553 34.40

21,51

Note: (1) Population in 1998 is given from PWB, while pqpu]étion in 2005 to 202(_) is estimated from thic population

growth projected in "Kinta District Structural Plan. '

(2) Data are given from PWB.

(3) Industrial water demand is based on the projeclioh in National Water Re=s'odr_ces Study, Malaysia

Sectoral Report Vol. 9 in 1982,

Source: Unpublished data prepared by Perak Water Board
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TABLEII-26 LOCATION OF RIVER WATER QUALITY SAMPLING POINTS

STATIO LATITUDE WATER
BIL NO. RIVER NAME| D_KM LONGITUDE USE LOCATION
1 | 3908602 |Perak 13.00{3d 59m 100d 48m | Fishery |Kampung Sungai Dulang,
2 | 3911610 |Sungkai Mati 70.84(3d 59m 101d 06m | Fishery |Jamb. Jin Telok Intan/Bidor.
3 | 3911657 |Sungkai 0.48[3d 59m 101d 07m | Fishery [Bt 52, Jin Bidor/Telok Intan.
4 3911692 |Sungkai Mati 74.90}3d 57m 101d 08m | Industry |Dckat KKS Ganda, Teluk Intan
5 | 3913658 |Sungkai 28.80/3d 59m_10id 18m Pekan Sungkai.
6 | 3913680 {Klah 50.30])3d $7m 101d 21lm Felda Trolak.
7 13913681 |Klah 48.60|3d 57m 101d 20m Felda Trolak.
8§ | 4010603 [Bidor 2.2044d O0m 101d 00m Jambatan Keretapi, Telok Intan,
9 | 4010605 JPerak 39.70]4d 02m 101d 02m | TIrrigation |Gudang Keretapi Telok Intan.
10 | 4010607 |Btg Padang 75.67|4d 0lm 101d 05m | Irrigation |Jam. Kg Gloochesier, Telok Intan.”
it | 4011651 |Bidor 11.6814d 00m 101d 08m | Domestic jSimpang Changkat Jong.
12 1 4011655 |Btg Padang 16.00{4d 0lm 101d 08m | Domestic |Tanjung Keramat.
13 | 4109606 |Perak 130.20]4d 11m 101d 56m | Drinking [Pekan Kampung Gajah.
14 ] 4112654 |Bidor 46.40]4d 06m 101d 17m Pekan Bidor,
i5 | 4112693 |Klian Baru 94.10]44 09m 101d 15m Dekat KKS Cahaya Muda, Tapah.
16 | 4112694 |Klian Baru 92.80{4d 10m 101d 15m Jalan Besar Tapah/Bidor.
17| 4119630 |Kinta 1.00{4d 07m 101d00m | Fishery |Pangkalan Feri Kg Gajah.
18 | 4210670 |Tumboh 121.60/4d 13m 101d 00m | Fishery [Jam.JIn Kg Gajah/Tg. Tualang.
19 | 4212688 |Batang Padang |~ 94.60[4d 12m 101d 16m | Domestic {Jambatan Pekan Tapah
20 | 4212689 {Chenderiang 105.60)4d 16m 10ld 14m Pekan Chenderiang
21 | 4212690 |Chenderiang 97.60|4d 14m 101d 13m _ Simpang Tiga; Chenderiang
22 | 4308674 |{Perak 99.80[4d 21m 100d 53m | Drinking |Jambatan Nordin, Bota Kanan.
23 | 4309679 |Seluang - 38.00|4d 22m 100d 57m | Irrigation {Bota Kanan.
24 | 4310669 Kinta: - 32.00{4d 19m 101d 04m | Fishery |Wier Tanjung Tualang.
25 | 4311628 |Kampar 17.60/4d 22m 101d 10m | Drinking |Logi Pembersihan Air, Kuala Dipang.
26 14311664 |Kampar - 3.20}4d 20m '101d 06m |- Domestic |Kampung Lanjut, Malim Nawar.
27 | 4407609 {Perak ~ 87.00/4d 28m 100d 44m | Drinking |Jambatan Nordin.
28 | 4410660 [Kinta 44.80]4d 28m- 101d 03m .- |Batu Gajah. -
29 | 4410665 |Raia 14.40[4d 28m 101d 05m | Industry |Ladang Kinta Kellas.
30 | 4510640 |Pinji - 4.0014d 32m 1014 03m | _ . Kg Kuala Pinji.
31 | 4510662 |Kinta -45,00{4d 35m 101d 04m “{Pengkalan Pegoh, Jln Datok, Ipoh.
32 | 4510672 |Serokai 164.20{4d 33m 101d 04m Pengkalan Pegoh
33 [.4510673 {Serokai '13.00{4d 34m 101d 02m Belakang Kilang ARE.
34 | 4511668 [Raia 28.48|4d 32m 101d07m | Industry {Keramat Pulai,
35 | 4610666 |Pari 3.20]4d 36m 101d 04m ' Jalan Silibin, Ipoh.
36 | 4611675 |Kinta 75.20{4d 37m 101d 06m Lebuhraya Ipoh, Changkat Jering.
37 .1 4611676 |Pinji 78.80]4d 36m 101d 08m Pekan Tambun.
38 | 4709611 {Perak 115.00{4d 46m 100d 56m | Fishery |Pekan Kuala Kangsar.
‘39 | 4709685 [Kangsar . 121.40]4d 46m 100d 54m | Domestic |[Kampung Kuala Dal, Kuala Kangsar
40 | 4709686 |Kangsar 118.204d 46m 100d 55m Kampung Talang, Kuala Kangsar
41 1 4710677 |Pari - 86.10[4d 42m 101d 05m Kuala Kuang, Chemor.
42 | 4711678 |Kuang 91.50[4d 44m 101d 07m Pekan Chemor,
43 | 4810644.1Pelus "5.92|4d 53m 101d 0lm | Domestic |Kampung Pulau Mentimun. _
‘44 | 4810695 |Kepayang - 148.10{4d 50m 101dQ0lm Changkat Salak, Sungai Siput
45 - | 4810696 |Kepayang 145.4034d 51m 101d 00m Changkat Salak Sungai Siput
46 | 4509671 [Cuar 2.00/4d 54m 100d 55m | Trrigation |Dekat Kampung Cuar,
47 | 4909687 {Cuar 137.40l4d 54m 100d 54m | Irrigation |Kampung Cuar, Kati, Kuala Kangsar
48 | 4911682 {Kerdah 156.40|4d 54m 101d 06m | Imigation |Ladang Sungai Reyla, Sungai Siput
49 | 4911683 |Kerdah 153.20/4d 55m 1014:06m : Ladang Sg.Krudda,Sg.Siput
‘50 | 4911684 |Pelus 153.40|4d 56m 101d 06m | Domestic |Lintang, Sungai Siput
51 | 5010615 {Perak '239.2015d 05m 101d 00m | Fishery |Kampung Labit, Lenggong.
52 | 5110691 |Perak 224.0015d 08m 10id 02m | Fishery {Kg Bukit Sapi, Lenggong
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TABLE II-28  INVENTORY OF INFORMATION ON ECOTOURISM

ITEM CONTENTS
Safari in *Safari is usually held on middle reaches between Kuala Kangsar and Pasic
Perak River | Sarak by private company.
*The development of safari in the whole Perak river including upper reaches
: will be completed up to 2005,
Historical *Kuala Kangsar and Pasir Sarak are two famous water front areas including
monuments | historical monuments in Perak river basin.
*The development of Pasir Sarak is now on-going and will be completed up to
1999.
*The number of visitors
Pasir Sarak; approximately 500 persons/day
- Kuala Kangsar; _approximately 200 persons/day
Boat *Be usually held between Kuala Kangsar and Pasir Sarak.
navigation *Used boat is smaller
The capacity of the crew; less than 10 persons
If water depth drops below 0.3m, the boat may be stranded
. *Ordinary time-schedile  from 9:00 to 17:00
Canoe *Be usually held between Chenderch and Bagan Datoh.
expedition *Event schedule Jan., Apr., Aug., and other holiday
*Expedition time-table . - for five days
*Participation fee.  50-100RM/person .
Lodging *Kuala Kangsar 5 hotels, 55persons  11-100RM/person
facilities *Pasir Sarak under construction
*Bercia . 4 hostels, 40persons

Source: Pamphlet prepared by Yéyasan Perak
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Table 11-20 FLOW REGIME AND NUMBER OF DAYS TO EXCEED CRITICAL MINIMUM DISCHARGE

- Flow Regime Number of Days
(H (2) (3) @ &) (6)
Item of Critical Year | Ave. 95% Min. | Days of | Days of | Days of | (3)/((3)+(4))
Daily Discharge| Minimum Exceeding (1>(2) | (1)<{2) | Nen-
Discharge ' recording
1986 180 104 96 314 of sl 100%
1987 21 119 971 324 0 41 100%
1988 359 237, 187 95 0 271 100%
1989 190} 118] 100 278 0 87 100%
Outflow from | 84.9 m3/s* ——
Chenideroh Dam| (3000 cusec) | 1990 171 o 7 285 7 73 98%
1991 170 103 82 339 1 25 100%
1992 145 95 371 321 8 37 98%
1993 153 721 33 2050 17 143 92%
Total 183 - 98 33| 2161} - 33| 728 98%
1986 29 19 18 s 1s2 32 45%
1987.| a5l 19 - 18] 1as| 190 - -30 43%
1988 35 15| AH 22l 7 67%
~ Runoff 1989 41 22l a1 ass] si| se 83%
Discharge from | 28.3 m3/s**
Pelus River | (1000 cusec) 1990 28 _17 : 15 - 99 222 44 . 31%
Basin 1991 31 12 5 127 213 25 3%
1992 31 17 15] 148 187 - 31 44%
1993 42 23 22 173 68 124 72%
Total 35 17 s| 13400 1,230 352 52%
1986 205 128] 122 346 of 19 100%
1987 261 1400 117 354 0 11 100%
1988 395 251 228 95 0 271 100%
Flow Discharge | | 120 0y, 1989 226 147 133 337 0 28 100%
at Iskandar | 4000 cisec) |1990 193 108 93} 300 30 35 91%
Bridge 1991 199 123 112 362 3 0 999
1992 175 16| 78] 350 10 6 97%
1993 213 121 100] 329 5 31 99%
Total 217 123 78] 2473 48 401 98%

* . Minimum outfifow discharge from Chenderoh Dam
#+ . Minimum runoff to guarantee the discharge at Iskandar bridge in case of dam out flow of 3000 cusec
#+*. Minimum {low discharge to be guaranteed by outflow from Chenderoh Dam
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Table II-30 WATER DEFICIT OF PERAK RIVER AT ISKANDAR BRIDGE

Number of Average Maximum
Year Deficit Period Deficit Days Deficit Deficit
. ' (m3/s) (m3/s)
1950 Aug. 04 - Aug. 05 2 1.25 1.44
Aug, 12 - Aug. 12 1 7.65 7.65
 Aug. 14-Aug 14 1 053 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 0.27 0.27
Sep. 01 Sep. 01 1 0.30 1030
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 0.83
Mar. 15 - Mar. 15 1 5.05 - 5.05
Mar. 22 - Mar. 22 1 8.1 811
Oct. 04 - Oct. 05. 2 16.50 - 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 6.34
Aug. 09 - Aug. 10 2 4.06 599
Aug. 12 - Aug. 12 1 1.69 1.69
~ Sep. 20 - Sep. 20 1 13.69 - 13.69
Total 48 7.12 3536

Note: Deficit is counted when the daily average flow discharge at Iskandar Bridge is less than
4000cusec (113.2m3/s).
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Table 1I-31 DAM RESERVOIR VOLUME TO MAINTAIN THE GUARANTEED DISCHARGE

AT ISKANDAR BRIDGE
{3 ] 3 G (5)
Observed Observed Observed Revised ** Reservoir Volume
Date Outflow Discharge Deficit * Outflow Used to Supply
from at at from the Deficit
Dam Iskandar Bridge | Iskandar Bridge Dam ((4)-(1) ) x 86,400
Year |Mon. 93}( (mjls) (m3ls) (m’a’s) (mals) (103 m’)
1990]Aug. | 16 _ 94.1 111.2 2.0 96.1 172.8
1990|Aug. | 17 93.7 1127 0.5 94.2 47.5
1990}Aug. | 18 9.9 107.5 5.7 95.5 489.9
1990|Aug. | 19 91.2 108.4 4.8 96.0 4147
1990{Aug. | 20 82.2 99.3 13.9 96.2 1203.6
1990]Aug. | 21 78.5 95.5 17.7 96.2 1528.4
1990jAug. | 22| 78.5 95.4 17.8 96.3 1534.5
1990[Aug. | 23 120.8 137.5 0.0 96.5 20952
1990iAug. | 24 84.0 100.7 125 96.5 - 1081.7
1990|Au 25 8.2 94.8 18.4 96.6 1588.9
1990 Aug. | - 26 76.5 - 93.1 201 96.7 17384
1990)Aug. | - 27 76.9 933 19.9 96.9 17202 .
1990}Aug. | 28 117.1 1335 0.0 96.9_ -1749.6
1990|Aug. | = 29 140.0 156.4 0.0 96.8 -3735.1
1990]Aug. | 30 132.6 150.6 0.0 952 32314
1990iAug. | 31 95.2 115.0 090 934 L158.1
1990|Sep 1| . 126.5. 143.6 0.0 96.1 - 26222
1990]Sep. 2 88.1° 108.0 52 1933 452.7
1990lSep. | 3 85.3 103.5 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 92 96.2 796.6
1990|Sep. 6 85.2 102.2 11.0 - 963 953.0
1990|Sep. 7 85.4 102.2 11.0 96.4° 951.3
1990!Sep. 8 92.3 113.1 0.1 92.9 8.6
1990|Sep. 9 91.4 108.6 4.6 96.1 3983
1990[Sep. | 10 91.4 108.4 43 96.2 415.6
19901Sep. | 11 84.9 104.4 8.3 93.7 756.9
1990|Sep. | 12 84.9 106.3 6.9 91.8 594.4
1990[Sep. | 13 84.9 1117 1.6 -~ 86.5 133.9
1990{Sep. | 14} - 84.9 110.6 26 87.5 222.0
1990|Sep. | 15 84.9 109.7 3.5 $8.4 302.4
1990|sep. | 16 84.9 1114 1.9 86.8 159.8
Ave. 925 Ave. 1112 Ave. - 69 Ave. 945 Total 5440.6 ***

* . Deficit to the guaranteed discharge of 4,000cuscc (113.2 m3/s),

##: Outflow discharge to guarantee the discharge of 4,000cusec (113.2m3/s} at Iskandar Bridge

#*%, Corresponds to about 11em in deference of reservolr water level of Temengor Dam
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Table [1-32 PRODUCTION COST OF PADDY

' Description Cost
(RM/ha)

1 . Land Pre.pa'ration_ 312
2 . Field Leveling 401
3 ., Planting 305
4 . Pest/Disease Control 167
5 . Harvesting 576
6 . Land Tax 9
7 . Irrigation Fee | 34

. Total 1,805
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Table 11-33 FLOOD DAMAGE FACTOR

Item Flood Depth Flood Duration | Damage Remarks
Factor
(%)
less than 2 days 30
3 to 4 days 37
less than 0.5m Sto 6 days o
more than 7 days 45
less than 2 days 33
. 3 to 4 days 40
Paddy (Production loss) 0.5t0 0.9 m 5to 6 days 3
more than 7 days 49
less than 2 days 60
. _ 310 4 days 80 .
more than 1 m 5t 6 days 73
more than 7 days 96
less than 7 days 3 Assume 9% of total
Rubber g to 14 days- 15
. _ more than 0.25 m planted area to be
(Mortality of young tree) 15 to 21 days . 60 subject to mortality
more than 22 days 100 _ '
less than 7 days 10
Oit Palm/Coconuts Palm | - 8 to 14 days 2 q0_|ssume 9% of total.
. more than .25 m planted area to be
(Mortality of young tree) 15 to 21 days 70 subject to mortality .
more than 22 days 100
. _ less than 4 days 10
Other Tree Crops (Mortality 5 to 8 days 55 |/ ssume 10% of total
_ 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
0.5to 1.0m 5
House/Building 1.0t02.0m 7
20t03.0m 11
more than 3 m 15

Source: National Water Resources Study, Malaysia , Sectoral Repo'rt Vol. 5, Oct. 1982
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Table 11-36  ESTIMATED ANNUAL AVERAGE FLOOD DAMAGE

Under Condition of Present Dam Operation

(1 (2) (3) G (5) {6)
Return Occurrence Probable QOccurrence Average Probable
Period Probabitity Damage Probabitity Damage Damage

between Dy.yy and Dy between Dy.jy and Dy between Dy.p) and D
1/(1) {Pgn - Poy) (Dg.iy + D)/ 2 4y x (5)
(16° RM) (10° RM) (10° RM)
2 -year P“)= .50 D(|)= g - -
10 -year | Pp=0.10 D= 14,498 0.40 7,249 2,900
20 -year | Pguy= 0.05 Day= 14,518 0.05 14,508 725
50 -year | Pyy= 0.02 D= 22,938 0.03 18,728 562
100 -year | Pesy= 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
ey (2) 3 “) (3 (6)
eturn Perio QOccurrence Probable Qccurrence Average Probable
Probability Damage Probability Damage Damage
between Dy.y and Dyl between Dy and Dy} between Dy.j) and Dy,
17/6)) { Pi1) - Py (D1 + D)2 (4) x (5)
(10" RM) (10° RM) {10° RM)
2 -year | Py= 0.50 D= 0
10 -year | Ppy= 0.10 D= 10,551 0.40 5,276 2,110
20 -year | Pgy= 0.05 Dgy= 10,564 0.05 10,558 528
50 -year | Ppy= 0.02 Dy= 22,938 0.03 16,751 503
100 -year P(S)= 0.01 D(s)— 30,938 0.01 26,938 269
Annual Average Flood Damage (Total of (6)) 3,410
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