5.3 Puolau Pinang Scheme

5.3.1 Arca-wise Conditiens in the Scheme

The Pulau Pinang Scheme has 9,832 ha of the net paddy area with five (5) sub-
schemes, Out of five (5) sub-schemes, one sub-scheme of Sungai Burung (231 ha) is located
in the Pinang Island and excluded from this Feasibitity Study. The other four (4) sub-schemes
namely, Sungai Muda, Pinang Tunggal, Sungai Kulim and Sungai Jarak, are situated at the
north western part of the State of Pulan Pinang in the Peninsular. Those four (4) sub-schemes
are comprised of the following Kawasan (block) :

- Sg. Muda Sub -scheme : Kawasan M1,M2,M3 M4.M5 and M6

- Pinang Tunggal Sub-scheme : Kawasan PIA, PIB and P2 (PIB is non-
£ranary arca)

- Sg. Kulim Sub-scheme : Kawasan KI1A, K1B, K2A, K2B, K3, K4,

K5 and K6 (K1A, K2A, K5 and K6 are
non-granary arc¢a)

- §g. Jarak Sub-scheme : Kawasan Pokok Tampang and Padang
Menora

The area-wise prescent conditions for four (4) sub-schemes are summarized as
shown in Table 5.3.1 "Area-Wise Conditions in Pulau Pinang Scheme”. From this table, it is
noted that the crop yield in Sungai Jarak Sub-scheme is lower comparing yields in other
three(3) sub-schemes because of insufficient irmgation facilities.

5.3.2 Proposed Modernization Plan
(1) System Management
{a} Central Controf Station

A central control station is proposed located at the DID Seberang Jaya Office. This will
coordinate water management system that involves coordinating icrigation for the 4
schemes (Sg. Muda, Pinang Tunggal, Sg. Jarak and Sg. Kulim) and the inter-basin
transfer via the Jarak Transfer Canal.

(b) Reorganizing O&M responsibility

The review of ficld staff positions and proposed reduction is based on assuming 80%
reduction for gatekeeper and General Workers. Derived figures for Sg. Muda and Sg.
Kulim Scheme are shown below.
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{ Estimated O&M Ticld Staff Reduciion for Sg. Muda Schicme )

Scheme Nos. |Total Cost [Proposcd | Revised | Annual % Cost | Swalf Cost
(1997 (1997} Nos. Cost Reduction | Reduction | Reduction
(RM) {RA) (RM) {RM/ha)
SH 2 - 2 - - . -
H 0 - 0 - - - .
Ttrigation 5 - 5 - - - -
Technician
PumpOperator | A b - b A s
CooSubstotal o p AL 1705 0E  Fess s
Gatekeoper 27 - 5 - - - -
General Worker 18 340936 4 68,187 - . .
Total 50 511,449 20 238,700 | 272,749 53 33
{ Bstimated O&M Ficld Siaff Reduction for Sg. Kulim Scheme )
Scheme Nos. §Total Cost fProposed § Revised Annual % Cost Staft Cost
(1997} (1997) Nos. Cost Reduction | Reduction | Reduciion
(RM) {RM) {RA) (RMiha)
N || { - 1 - . - -
L 0 - 0 - - - -
Irigation 3 - 3 - - -
Technician
humpOperator | 3 f - L3 e
oSubtotal b 7 M03039 7 N33R e b
Gatekeeper 3 - 2 - - - -
General Worker 20 200,846 4 40,169 - - -
Total 15 303,985 13 143,308 | 160,677 53 53

The impact on the overall O&M staff strength for JADP Pulau Pinang cannot be
estimated directly due to incomplete data. Instead, adopting the average reduction rate of
the Kerian and Besut Schemes, the impact on the O&M overall staff is summarized
below.

IADP | Scheme Present Aftcr Staff Reduction
Totat Staff | No/10G0ha JCost/ha 97 | Total Staff | No/100Cha ] Cost/ha 97
Pulau Pulau
Pinang | Pinang 204 21 186 75 8 78

Using the above figure, the estimated staff strength reduction is 63%, staff cost
reduction is S8% for JADP Pulau Pinang.

(¢) Re-packaging O&M contracts and indents works

The estimated 1997 DID expenditure on irrigation O&M for IADP Pulau Pinang is RM
1.72 millionfyr. Out of these about RM 1.2 million are undertaken by farmers through
indent works. More than 300 indent jobs are administered by the DID staff every year.
Recently, the DID awarded these works under a single contract for 2 years duration
with the State Farmers’ Organization. Thus administratively, the DID now manages one
large contract instead of 300 small ones. This is an administrative relief for the DID.
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(2)

{(d) Water Users” Groups

IADP Pulau Pinang began its WUG program at the end of 1997, The planned targets
are shown below:

Scheme Total Targel Planned Planned Balance
WUG 1997 1993

Sg. Muda 105 6 61 38
Sg. Kulim 14 3 7 0
P. Tunggal 7 0 2 5

CSgdak A 0 2
o sMbtoral 0 2S LB 2 .4
Sg. Burung 3 0 i 2
Total 128 9 73 46

FADP Putau Pinang also sec this program as a strategy for farmers who opt not to join
any Farmers® Group to be organize under the WUGs. As a member of a WUG, these
farmers will irdirectly be involved in the Farmers’ Groups issucs. The basic
characteristics of the proposed WUGs in JADP Pulau Pinang is summarized below:

Schenie Farmers  WUG  Are/WUG Farmer/WUG
(Nos.) {Nos.) (ha) {Nos.)
Sg. Muda - 105 68 -
Sg. Kulim - 10 117 -
P. Tunggal - 7 117 -
Sg. Jarak - 3 123 -

TotalAverage 7,301 125 16 58

Formation of WUG requires intensive promotion by field officers. A special training
program for WUG leaders should be developed. For on-sile training, a two separate
onc-day sessions is proposed. For the WUG leaders, one 3-days training duration is
proposed at National Water Management Training Centre. These training sessions
should include promoting in-field infrastructure development program and land
consolidation. The one-day on-site training program will be once during the off-season
and once during the main season during the initial crop growth stage when farm
activities are relatively low.

Telemetry and Telecontrol System

Presently, there is no telemetry system for water management in this area. A telemetry

system for flood warning is planned by DID Pinang. The test system of this plan comprises
one central slation and five rainfall/water level iemote stations using telephone lines. It is now
in operation. In and around the scheme, there are eight rainfal} gauge stations and two water
level gauge stations for flood warning bit these gauges are not telemetesed. For the scheme,
there exist three headworks and four pumping stations, which are controlled locally. The
following telemetry and telecontrol system is proposed for modernization of waler management
in Pulau Pinang area :
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(a) ELstablishment of a central control station with the master equipment of tetemelry
system at DID Scherang Jaya Office

(b) Listablishment of observation network : 4 rainfall remotc stations and 53 water level
remole stations, of which locations are shown in the next section (3) Systein
Infrastructure,

(c) [Establishment of communication system @ 150 MHz radio link

(d) Establishment of computer systein
(1) Trrigation Water Management System (IWMS)
- Computer program for estimating daily rainfall, dischacge, irrigation water
requircnient, gate opening level, pump operation time, elc.
- Hardware and software necessary for IWMS

¢ Hardware : CPU - MMX 200MHz
RAM - 64MB
Storage - 4GB (8GB)
CD ROM - 16X
Network Interface - Ethemet / 10BASE-T
* OS . Window 95
* Sofuware :  Microsoft Office 95 Professional Edition
Visual Basic 5.0 Professional Edition
* Printer : Network Color Printer 1EEES02.3 10BASE-T
+ Network : Hub IEEES802.3 10BASE-T

(i} Irrigation Monitoring and Feedback System (IMFS)
- Proposed IMI'S network for the Kerian scheme

IADP/Office Master Player Additional TV
{(Nos.) {Nos.) {Nos.)

PMU - - !
DID Component - - ]
DOA Component - 1 -
DD Centsal 1 | 1
Control Station
DID Field Office 2
DnC 4
PPK - 3 -

Total 1 §] 3

- Hardware and software necessary for IWMS

Ttems Master Station _Play Station
- Hardware {Desktop) (Notebook)
* CPU MMX 200MHz MMX 166MHz
* RAM 64MB 32MB
* Network interface Ethernet / IOBASE-T —
* Storage 4.0 GB 20GB
+ CD ROM(inner) 16X 8X
- 0§ Window 95 Windaw 95
- Software
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3

» Scala Information 1C Master software IC Player software
+ Multimedia Scala MM200 -
* Business Soft Microsoft Office Pro. Microsoft Office Pro.

{c) Establishment of gate/pump telecontrol systein @ locations of the existing gates and
pumps to be motorized for remote control are shown in the following section (3)
System Infrastructure.

System Infrastructure
() lrrigation Facilitics

Major subjects in the scheme are labour-saving for water ianagement and farming and
proper distribution of water sources such as Muda river, Kulim river and Jarak river for
agriculture, industry and domestic supply. Provision of concrete lining and water
management facilities are proposed as the measures. There are insuflicient structures in
Sungai Jarak sub-scheme which result in low yicld. Additional structures such as
regulating structures are provided to this sub-scheme. Rehabititation and improvement
plans for irrigation facilities in Pulau Pinang Scheme are summarized below and given
in Table 5.3.2 "Rehabilitation and Improvement Plan of System Infrastructure™.

(i) Concrete lining :  Main canals 35 km, secondary canals 79 km
including removal of sediment in the canals
(ii) Provision of regulating structures
6 nos. on main canal , 12 nos. on secondary
canal
(iii) Rehabilitation of damaged structures
Replacement of diversion gates 2 nos.

{b) Drainage Facilities

Condition of drainage facilities in the scheme is relatively well, however, following
desilting works are planned in tertiary drains :

(i) Desilting of tertiary drains : 40 km
(¢) Farm Roads

One of the major subjects in the scheme is improvement of farm roads, which makes
large scale mechanized farming possible. Since the area in / around the scheme is well
developed, the farm roads are utitized not only for farming but also for commerce and
living transportation. Accordingly, farm roads along main canals are proposed to be
paved by asphalt. Farm roads along tertiary canals, which have narrow width for
mechanized farming, widening up to 2.5 m is planned. Improvement plans of farm
roads in the scheme are shown below and the details are presented in Table 5.3.2.

{i) Pavement along main canal . Asphalt pavement 11 km
(i) Widening along tertiary canals  : 100 km
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(d) Water Management Facilities

For effective use of water sources to agriculture, industry and living supply, it is
cssential to grasp requiced irrigation water immediately and to avoid cxcess water
intake. For this purpose, central water management system is introduced providing
control and monitoring points at intake and major diversion structures, and rainfall
station at representative locations in the scheme. Those poinls are classificd into key
point, sccond point and third point. Since irrigation schedule is established in the sub-
schemes individually, those points are planned in the respective sub-scheme.

(i)

(i)

(i)

Key Control Point

Sungai Muda sub-scheme is divided into six {(6) blocks and irrigation schedule
in the sub-scheme is set up in the respective blocks. Accordingly, five (5) key
control paints are proposcd to regulate intake water at Bumbong Lima Pump
Station and diversion water to the cach block.

In Pinang Tunggal sub-scheme, a key control point is provided to regulate
intake water at Pinang Tunggal Pump Station because total irrigation area in
the sub-scheme is rather smalt (less than 1,000 ha).

Sungai Kulim sub-scheme is also cstablished a key control point at Kulim
Headworks in order to manage the whole area.

Since command arca of 388 ha in Sungai Jarak sub-scheme is quite small,
water management in the sub-scheme is executed by monitoring point.

Water level gauges, remote control gates and remote control panels for pumps
are installed at those points.

Second Control Points

In Sungai Muda sub-scheme, three {3) second control points other than above
key conitrol points are provided at the diversion structures, of which mis-
operation gives much affects to the proper water distribution in the sub-
scheme.

fn Sungai Kulim sub-scheme, a second conteol point is established in order to
regulate Block K3 and K4.

At those points, water level gauges and remote control gates are alse provided.

Key Moniloring Points

In Sungai Muda sub-scheme, two (2) key momtormg points are mstal!ed at
downstream of diversion structures on main canal, where key contro} points
are not planned. Those confirm whether discharge and water distribution on
main canal are proper or not.

In Pinang Tunggal sub-scheme, a key momtormg poml are set up at the point
diverted from TA. PB 0 TA. PS.

In Sungai Kulim sub-schere, a key momtormg point is provnded at the lower

reaches of the point which isn't being controlled in the key contro! point
mentioned above.



4)

- In Sungai Jarak sub-scheme, where key control points are not provided, {our
{4) key monitoring points are installed at Sungai Jarak and Sungai Kreeh
headworks and Padang Cempedak and Kreh pump stations.

Water level gauges are equipped at the points to check canal discharge.

(iv} Sccond Monitoring Points

- Sccond monitoring points arc proposed to be provided on secondary canals in
Sungai Muda sub-scheme in taking consideration of its large scale comimand.
Respective block in the sub-scheme mentioned above () is irrigated by three
stages, so cight (8) sccond monitoring points are installed at the points to
check water disteibution for those blocks as well as at beginning of sccondary
canals covering about 500 ha command. Water level gauges are equipped at
thosc points.

{v) Third Monitoring Poinis

- In Sungai Muda sub-scheme, eleven (11) third monitoring points are installed
at the points diverting water from sccondary canals to lertiary canals, which
are not being controlled in the key and second poiats mentioned above.

- 1In Pinang Tunggal sub-scheme, a third monitoring point is provided at middle
reaches of main canal TA. PS.

- In Sungai Kulim sub-scheme, a third monitering point is installed at boundary
point of block K2A and K2B on secondary canal, which covers block K2.

Table 5.3.3 “Required Works for Control and Monitoring Points" shows locations and
required works for provision of those control and monitoring points.

(e) Rainfall Stations

Following four (4) rainfall stations are provided at the representative lecations in the
each sub-scheme in order to calcutate daily waler requirement and to execute proper
water distribution through the control and monitoring points mentioned above. Existing
station is utilized for Sungai Muda sub-scheme, however, the instalimeat are to be
replaced due to their superannuating.

- Station R 5503034 : for 8g. Muda sub-scheme

- P. Tunggal Pump Station :  for Pinang Tunggal sub-scheme
- Padang Cempedak Purap Station  : for Sungai Jarak sub-scheme

- Offtake point for TA. 2 . for Sungai Kulim sub-scheme

The controf points, monitoring points and rainfall stations are to be connected with
telemetry and telecontrol system for the centeal management as presented in Fig. 5.3.1
"Layout of Water Management / Monitoring Facilities".

In-ficld Infrastructure

Physical improvement refers to on-farm infrastructure development comprising land

leveling, in-field channels and control boxes. The table below summarizes the in-field
infrastructure works for Pulau Pinang Scheme.
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Lots for  JArcaforfand | In-ficld In-field
Scheme improvement | feveling channel § control boxes

. _ {nos.) (ha.) (km) (nos.)
Sg. Muda 10,129 6,564 985 2,626
P. Tunggal 1,123 697 105 279
Sg. Jarak 384 283 42 13
Sg. Kulim 1,284 1,053 158 421
Total 12,920 8,59 1,290 3,439

The land leveling will be based on the DOA’s specification of zero grading at +/- 5 ¢m
accuracy covering 100% of 10m x 10m grid points. It is estimated that 40% of the land leveling
works will be by the DOA. The remaining 60% will be the private sector. The PPK will be
encouraged to undertake these works. For in-field channels, the criteria is to achicve a density
of 150nvha. Two(2) control boxes are provided for one consotidated lot,

&) I.and Consolidation

The fand consolidation targets for Besut scheme are shown below.,

MNo. of No.of  INo, of Consoli-
Scheme Block Farmers Lots dated Farms
{no.} (no.} {na.)
Sg. Muda Ml - 2,186 265
M2 - 911 144
M3 - 2,590 290
M4 - 666 68
M35 - 3,281 431
e o MO AT
JSubtotad } - 1317
Sg. Kulim | K1b&k2a - 91
K3 - 92
e KA ] . S
JSubtotat N .21
P. Tunggal FlA - 39
. N 2 S - 143
_Sub-total | - - 188
Sg. Jarak P.Tampang - 34
PMerona | - 44
Sub-total - 78
Total 7.301 1,920

Each consolidation aims for 5 ha farm plot. The challenge is obtaining the farmers’ and
lot owners’ consent. Implementing this land consolidation program therefore would require a
specially developed approach and by a team of trained specialists. The IADP PMU should tead
this program with assistance from the DOA. The PPK should also be a member of this team.



(6)

Agriculture
(8) Cropping Schedule

The present cropping schedule in the Pulau Pinang scheme is divided into 4 schedules,
however the area where is put in schedule 4, is being distributed among the other 3
schedules. The revised cropping pattern is recommendable judging from the water
balance and rainfall condition during the harvesting time. The first season crops is
defined as off-season crop which lasts from March until September. The second season
crop is called as main-season crop with a cultivation period between September and
Febraary. The arcas to be adopted the revised schedule are summarized below.

(Unit: ha)
Schedule Arca
Schedule 1 3,312
Schedule 2 3,223
Schedule 3 3,066

{b} Planting method and Mechanization

The wet direct seeding method is common in Palau Pinang scheme. The dry direct
sceding method is done only in the small arca in Sungai Muda. The wet direct seeding
method is recommended in the Pulau Pinang scheme ir both seasons. This wet direct
seeding method is favorable for weed control. At present, the Jand preparation is
normally done twice or 3 times before seeding. The first and sccond ploughing are done
by the 4 wheels tractor on the contract basis. The utilizalion of 2 wheels tractor for land
preparation is popular in the Pulau Pinang area. 2 wheels tractor is used for the last land
preparation afler first or second land preparation. The existing number of 4W tractor in
the Pulau Pinang area is 43 which are owned by FMC and IADP Pulau Pinang.
Additionally, the number of 4W tractors which are owned by private sector like
contractors ang farmers is estimnated at about 80. It is estimated that 123 unils can be
used together.

After implementation of the project, full mechanized farming should be established in
the Pulau Pinang scheme. It is estimated that 214 units of 4W tractors will be necessary
ata peak period during the cropping season. The farm mechanization will be partially
supported by the pnvale sector (conlrac{ors) in future. Assuming that the existing
number of 4W tractors be kept in the future, the farmers' groups will own 91 units of
tractors for the difference in number between peak requirement and availability. The
farmers' groups witl also own some necessary managing implements for fertilizing and
chemical application. The managing imiplements include light weight 4W tractor (10-20
hp class) for management and implements {attachments) such as broad caster, power
blower, boom sprayer carpet duster, etc. Harvesting work is being conducted on the
conteact basis and will also be done by the contract work with combine harvesters
owned by contractors and FMC in future. The farmers' groups will own chopper
spreader attached on the outlet of the combine harvester considering working efficicncy
of land preparation. The chopper spreader is used commonly for chopping and
spreading the residue.



The proposed mechanization farming system by integrated work is shown below,

{Unit: Nos,)

Machinery/eguipment Necessary Availability Purchase
I. 4W tractor

1. 60hp class 214 123* 91
2. Management tractor (10-26hp class) 9 1
11, Implemcnts

Lime spreader 4 4
Rotavator 153 62 91
Paddy harrow 57 51
Rearbucket or Land roller

Granule applicator/Broadcaster 78 R
Boorm sprayer 26 26
Carpet duster 26 26
11. Combine harvesier (Ot class) 43 43

chopper spreader 43 43

*; 33 by FMC Pulau Pinang, 10 by DOA, 80 by conteactors {including farmer), source: Farm machinery
services for Farners

The proposed mechanization farming system by integrated work is as shown below.

Mechanization system for Wet seeding

Two times of Land preparation (tractor + rolavator) => Paddling (tractor + paddy
harrow) => Sceding (lractor + power blower/granule applicator or broadcaster) =>
Fertitizing and chemical application (tractor + granule applicator/carpet duster/boom
sprayer) => Harvesling {(combine harvester)

Under the Wet direct seeding systemn, land preparation should be done two times and
paddling should be done one time after tand preparation. These operations are effective
in weeds control and land teveling. The 4W tractor for management will ran on the
fixed way (tranline) which is set up in the paddy ficld in #0m or 15m interval.

(c) Paddy varictics and management practices

{i) Paddy varicties
MR84 and MRI185 should be introduced as secommendable varietics.
According to the result of the field test done by MADA, the most suitable
number of paddy plants is estimated at 150-180 number per square meter. The
seeding amount of paddy is decided between 60 - 80 kg/ha on the presumption
that one thousand grain weight is 26g and the average germination rate is 60-
65% based on the data of MADA experiments.

(11} Fertilizer application

Most of farmers in the Pulau Pinang area depend on the subsidized fertitizer of
about 80kg/ha only. The significant of scheduled fertilizing activities should be
stressed onto the farmers. The fertilizer application method according to the
MARDI recommendation should be adopted in the Pulau Pinang scheme. The
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paddy cultivation management package recommended by MARDI and DOA is
considered. The proposed fertilizer amount and apply tining are as follows:

- Amount and rate of fertilizer @ N:P (P20s):K (K20)= 100:40:30 (kg/ha)
N ¢ sty 144, 2ad; 1/4 and 3rd; 172 on 15 - 21 day after sowing (HST),
45 - 50 HIST and panicle initiation stage respectively
P : 15-21 HST together with N
K : 13-21 HST together with N

A detailed soil investigation swivey has not been done in the Pulau Pinang
scheme. According to the "Reconnaissance Soil Survey of Pinang and
Province Wellesley", the majority of soils in Pulay Pinang scheme are
classified as class T or Il of soil suitability class for agriculture as showa Table
5.3.4 "Soil Classification and Suitability for Paddy". In general, it can be said
that the Pulan Pinang schenie has the potential to support good plant growth
with good yields. However, some cases of copper deficiency are reported.
The apply of miror elements dressing should also be considered. The arca-
wise oplimum ratc and amount of fertilizer will be obtained through the
practice of DRIS.

(d} Pest Management

As for the weed control, two times of herbicide application for wet direct seeding is
recommended. Regarding the decease, the damage of Tungro virus sometimes occurred
in the past. This decease is carried by Green Hopper. Tt is important to pay attention to
the eccurrence of this harmful insect. Chemical application to control the weed, pest and
decease should be carefully done with special attention to the environmental aspect. For
the pest and weed coantrol, proper mcasure should be made in line with DOA
recommendations. IPM (Integrated Pest Management) method should be accelerated in
the Putau Pinang scheme.

The proposed farming practice for Pulau Pinang is shown in Table 5.3.5 "Proposed
Farming Practices”.

(e) Marketing

Since labor shift to non-agriculture sector is significant in the Pulau Pinang area, it is
important and urgent to reduce the burden of farming work from the individual farmers
by promoting group work. For this purpose, PPK should be utilized as a coordinator
between farmers' groups and relating agencies. The role of PPK, in this contexi, is to
arrange contractor, farm input and sale destination according to the request from
farmers' groups. In this system, what the farmers’ groups have to do is just to request
the arrangement to PPK. In addition, it is preferable for the farmers’ groups to shift to
bulk purchase and sale through PPK or mini estate in an early stage.
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() Rurat Credit

The credit needs to be expected in future would be (i) loan for establishment of farmers'’
group, (i) loan for purchase of fatm input, and (it} loan for procurement of agricultural
machinery. Short term loan and paddy loan presently provided by PPK and BPM will
be intensified by applying to farmers’ group in addition to individual farmers. As to the
procurement of agricultural machinery, it is estimated that RM18.1 million will be
necessary. BPM or PPK should prepare 1o have enough fund to cover this amount.

Besides, it is necessary to prepare a loan scheme which supports the upgrading of
farming system into mini estate.

Farmers' Organization

(a) Present Situation

Based on the currently available data. About 5,807 farmers out of the total of 17,906
(32%) are involved in group-based farming as against 12,099 assumed to be still
farming on individual basis. Out of the 5,807 farmers, 922 (17%) are involved in paddy
farming under the supervision of PPK while the rest (4,885) are under ladang
kelompok of DOA. There are only 2 mini-estates managed by PPK in the Pulau Pinang
IADP arca. One is the Bukit Merah mini-estate and the other is Kg Kuw/Kg Paya mini-
estate involving 32 participating farmers and 112 hectares. Great strides have been made
by both DOA and PPK in organising the farmers in Pulau Pinang IADP area since
1970s. While acknowledging the different approaches to agricullural and rural
development adopted by both DOA and PPK leading to the current state of affairs and
due to lack of data, it has been observed that the formation of these ladang kelompok,

and mini-estates has not been based wholly on irrigation systerns boundaries but rather
on kampung and mukim boundaries.

The Study Team however has observed that serious attention has been given by both
DOA and PPK in efforts o improve farm productivity. In this context, various attempts
have been made on laser-guided land feveling (DOA), experimentation on joint-venture
approach to paddy farming (initiated by MARDI and later handed over to PPK) and on-
farm water management improvement through water user group approach that is being
currently pursued by Pulau Pinang TADP.

{b) Proposcd Modemization Plan

Given the rather Wel!-;jlanned irrigation systems layout in the IADP scheme, and the
agencies’ long years of practical exposure to and experience with development
dynamics in the scheme, it is felt that the proposed modernisation of irrigation water
manageinent systems can be implemented rather smoothly in this area. however further
attention nceds to be given to the following :

(i) Adjusting and re-orgdnising the boundaries of those ladang kelompok (under
both DOA and PPK) and of mini-estates {(under PPK) that do not fall within
the irrigation systems boundaries in order to streamline the arrangements as to
expedite the formation of efficient organic production units. This is essential in
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(i)

(i)

(iv)

view of the need to create the basis for the formation of water user groups that
arc dependent on common water sources (along the line of Kubang Depu
model while acknowledging tocal differences). This calls for intensive social
engincering works and in this respecet the proposed Inter-granary Task Foree is
imperative and useful. Members of this Task Force can be deployed from such
agencies as MADA KETARA, KADA, and (he National Water Managenient
Training Ceatre (NWMTC).

Streamlining the organisational arrangements with regard 1o the operation of
ladang kelompok of both DOA and PPK so as to (1) ensure legality factor,
which is one of the key clements that could determine sustainability of
economic ventures, (2) enable fair distribution of econoimic epportunities to
the target group i.c. the farmers. These two factors are highlighted based on
two respective observations, One is the substantial amount of funds
accumulated by members of ladang kelompok in Permatang Tuan Samat
which is under the supervision of DOA, which calls for legal coverage in
terms of financial rules and procedure , and the other is the desice of members
of this ladang kelompok to participate in O&M contract works of DID. These
contract works have been awarded by DID to Farmers Organization which
then distributed the works to eight PPKs in the TADP Pulau Pinang scheme.
Knowing of these kinds of opportunities, the members of DOA-supervised
ladang kelompok expressed their desire to parlicipate directly rather than
through PPK. It was perceived that a possible reason why DID awarded such
works directly to PPK was due to the fact that PPK is equipped with legality
framework and this fulfilled financial procedures of the government. This
seemingly conflicting situation has to be avoided in view of the need to
develop efficient and functional organic production units to achieve higher
production output.

Incorporating the roles of combine harvesters’ owners or their representatives
in relevant decision making process, notably through the Planting Schedule
Committee. This approach is proposed in view of the crilicality of the roles of
combine harvesters in paddy farming activities. Representation from the
private sector is needed as PPK-owned harvesters are very limited in number
and that PPK serves only 30% of the machinery service.

Strengthening the roles and capability of farmers’ groups (under the
supervision of both the DOA and the PPK) in water management through the
proposed water user group (WUG) or Kumpulan Pengurusan Air (KPA).
This exercise has to be undertaken based on the Guideline On Formation Of
Water User Group currenily being prepared by the government.
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§.3.3 Cost Estimate
(N Basic Conditions and Assumptions for the Cost Estimates

Unit Prices of the respective works of Pulau Pinang Scheme are estimated based on the
contract prices of similar works taken from Muda Irrigation Project in Pulaw Pinang as well as
the Government Price Schedule issued in 1993, Consumer Price Index issued by the Central
Bank of Malaysia and Statistics Department was used for updating prices to October 1997
level. As for construction of major canal structures, it made efforts to obtain the latest
information from the site office. Refercnce data for the cost estimates are as follows:

(i) Muda Irrigation Project, Block M1A, 1996, Pulau Pinang
(i) Standard Price for Construction Works, 1992/1993, DID

(2) Construction Cost

Initial investment costs for the scheme, which is divided into the works for system
infrastructure, in-ficld infrastructure and water management / monitoring facilities, comprise
direct construction cost, physical contingency (15% of direct construction cost), enginecring
cost (10% of direct construction cost), administration and management cost (5% of direct
construction cost). Those are summarized betow and shown in Table 5.3.6 to Table 5.3.9
"Direct Construction Cost”. The details are given in Annex Vi1 "Cost Estimate”.

_ . (Unit : RM)
ltem Direct cosl Contingency enginecring  Total
administration cost ‘
System infrastruciure 26,034,700 7.8310,400 33,845,100
In-field infrastructure 3,320.800 996,200 4,317,000
Water management 7.929.900 2,379,300 10,309.200
___Total 37,285,400 11185900 48 471.300

3) Replacement Cost and O & M Cost

Replacement cost of infrastructures is estimated at 20% of initial construction cost every
20 years. While, for replacement cost of water management / monitoring system, initial
equipment cost is applied every 10 years. O&M costs, which are expected fo occur every year,
are estimated at RM 299 fha/year in Sungai Muda sub-scheme, RM 425 /hafyear in Pinang
Tunggal sub-scheme, RM 380 /ha/year in Sungai Jarak sub-scheme and RM 525 /hafyear in
Sungai Kulim sub-scheme. Moreover, RM 250,000 fyear is applied to management cost for the

water management system. The replacement and O & M costs for the scheme is summarized as
follows:

{Unit ; 1.000 RM)

ltem Cost
Replacement cost
- Infrastruciure (every 20 years) 7,632
- Water management/monitoring {every 10 years) 7,30
O & M cost (annual} 3,384
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G Training Cost for Water Users' Group

Training for 125 water uscrs' groups, which are to be formatted in this works, will be
ptanned at both off-site {National Water Management Training Center) and on-sites. The former
is exccuted for three years with participation of 2 leaders from cach group. The latter is carried
out on all members of groups for five years. The costs are estimated at RM 373,010 consisting
of RM 300,000 for off-site training and RM 73,010 for on-site training. The details are given
in Table 5.3.10 "Training Cost for Water Uscrs' Group".

5.3.4 Implementation Schedutle
(1) General

The works for moderization of water management system in the scheme such as
improvement of system infrastructure and in-ficld infrastructure and establishment of water
management / monitoring system will be commenced from 1999 and completed in 2006, in
taking into consideration of the accomplishmeat of the target of the National Agricultural
Policy. Training of water users’ group, which will be put the management of tertiary system,
will be carried out in paratlel with the above works.

(2) Implemeatation Plan for Rehabilitation and Improvement of System Infrastructure

A degree of execulion priority of rehabilitation and improvement of system
infrastructure in the scheme is pat in order of (i) irrigation facilities, (i) drainage facilitics, (iti)
farm road and (iv) water management facilities. However, taking into consideration that
improvement of in-field infrastructures shall be executed based on the establishment of major
system infrastructures, execution of the above improvement works has arrangement in a row
and it is started in 1999. Periods of respective work are set in 4 years for irrigation
improvement, | year for drainage facilitics and 2 years for farm road improvement. The
execuling agency of the works is DID.

3) Implementation Plan for Improvement of In-field Infrastructure

Improvement works of in-field infrastructures will be executed in paralle! with those for
system infrastructure and will be completed in 2006. Among 8,597 ha of required land leveling
area, 3,439 ha will be executed by DOA and the remaining 5,158 ha will be carried out by
private scctors managed by PPK. Construction works of in-ficld channels and control boxes
will be executed by DOA with the target of 161 kmiyear and 430 nos./year, respectively. Land
consolidation will be implemented by close cooperation among DOA, IADP PMU and
LPP/PPK. Annual target of consolidated farmhouse is 236 houses/year.

{4) Implementation Plan for Establishment of Water Maragement / Monitoring Facilities

Implementation tor the establishment of water management/monitaring facilitics is
scheduled in 3 years with the cxccution order of (i) Establishment of communication links,
rainfall station, water level gauges and computer system, (i) Introducing electric moving gates
for telecontro! and establishment of monitoring system for telecontrol gates and pumps, (iii)
Establishment of remote control system for telecontro! gates and pumps. Installation of water
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tevel gauges and control gates shall be executed in parallel with the improvement works of
system infrastruciures mentioned above (2). Monitoring feedback system will be introduced in

4 years, in order of the master station and player stations. The works are carried out by DID
with referring to on-going Besul Pilot Project.

(5) Implementation Plan for Formation of Water Users’ Group and Training

The work will be carricd out in § years from 1999. 125 water users’ groups will be
formatted in Pulau Pinang Scheme and annual target of group formation is estimated at 25
group/ycar. As for the training of the water users' group, off-site training at National Water
Management Center in 3 years and on-site training in S years are planned. 250 persons
consisting of 2 leaders from cach group joint off-site training and atl group members participate
off-site training. Number of participants in a sesston is planned to be about 40 persons. Off-
site training will be exccuted at seven groups while on-site training will be catried oul at 100

sessionsfyear. O(f-site training is managed by DID and on-site fraining is exccuted by IADP
PMU.

The implementation schedule of the works for modernization of water management
system in Pulau Pinang Scheme is presented in Fig. 5.3.2 "Implementation Schedule” and its
disbursement schedule is given in Table 5.3.1 1 "Disbursement Schedule™.

5.3.5 Project Evaluation

{H General

The project evaluation is made from econemic and financial viewpoints in order to
assess the feasibility of the project in Kerian scheme. Economic evaluaticn is made by using
Economic Internal Rate of Return (EIRR), Benefit-Cost Ratio {B/C) and Net Present Value
(NPV). In addition, sensilivity analysis is made for the cases of (i) increase of construction
cost, {it) decrease of benefit by applying EIRR. For the financial aspect, farm budget of typical
farmi size is prepared and analyzed. In addition, repayment capacity of farmers is also examined
for the procurement of agricultural machinery (Annex VIN{ "Project Evaluation”).

(2) Economic Evaluation
(a) Basic Condition

Economic evaluation is carried out based on the following conditions.

(i)  The economic useful life of the project is 50 years from the start of the
Project.

(i)  All prices are expressed in 1997 constant price (end of 1997).

{iii} The exchange rate is fixed at US$1.0=RM4.4=Yenl29.5 as of January,
1998. '

{iv) The economic price of local currency portions is calculated by applying the
Standard Conversion Factor (0.987).

(v)  Economic price or cost is calculated by omitting transfer payments such as
tax, subsidy and interest.
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(vi) Rconomic prices of farm input (Urea, TSP, Potash) and tradable farm
produce (paddy) are estimated based on the World Bank projection of world
market prices for 2005 in constant 1997 terms,

(vii) The part of unskilled tabor is converted to the economic value by applying the
conversion factor of 0,987 with considering labor scarcity in Malaysia.

(viii) The construction components arc converled o economic value applying
Construction Conversion Factors which are calculated on the basis of
proportions of local and forcign costs, transfer payments and other local
cosls at the local porlion.

(ix) The build-up period from the completion of land consolidation and
construction of facilities is assumed to be five years. The benefit is assumed
to increase year by year and reach its full value in the 12th year after the
commencement of the project.

(b) Economic Cost

The economic cost of the project is calculated based on the basic conditions mentioned
above and by applying Construction Conversion Factors to the financial cost.

{Unit : 1.000RM)

Items Financial | Economic

[.System Infrastruciure 33,846 32,368

f1.1n-field Structure 4,317 4,075
111. Water Management / Monitoring System

1. Telemetry & Telecontrol 9,387 9,211

2. Feedback System 920 903

1V. Training for WUG 373 349

Economic cost of O&M cost and replacement cost are summarized in the table below.

(Unit : 1,000RM)

Items ¥inancial | Economic | Remarks
1.0 & M Cost 3,584 3,537 |Annual
2. Replacement Cost
- System Infrastructure 6,412 6,132 |Bvery 20 years
- In-field stoucture g63 815 Every 20 years
- Water management systcm 7.221 7,086 |Every 10 years
- Fecdback system 708 694 |Every 10 years
(c) Economic Benefit

Economic price of tradable goods is estimated based on the World Bank
prolectlon of world market prices. For non-tradable goods, present market price is
‘applied as economic price. Value of unskilled labor is calculated by applying the
Standard Conversion Factor with considering the labor scarcity in Malaysia. The
expected benefit from the project are increase of paddy production owing to improved
farming practice and water management and reduction of labor input owing to farin
mechanization. These benefits are assumed to be reflected in the increase of yield,
increase of cropping intensity and reduction of labor cost. The project benefit is defined
as the difference of the net production value between “with-project case” and “without-
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(2)

project case™. For the “without-project case™, it is assumed that present condition will
continue through the project life of 50 years and there will be no change in the yield, cost
and return. The benefit at the full developed stage is calculated as below.

(Unit : 1,000RM)

‘Net Production Value (withoutcase) | 19,957
Net Production Value (withcase) | 49,663
Incremental Benetn 29.705

(d) Economic Evaluation

Bascd on the project cost and benefit estimated above, the cost and benefit flow is
prepared as in Table 5.3.12 "Benefit and Cost Flow" and EIRR, B/C and NPV are
calculated as below.

BIRR(ZY b 133
BC ] 208
NPV (1,000RM) 80,131

The sensitivity analysis is made in terms of EIRR for the case of (i) 10% and 20%
increase of construction cost and (i) 10% and 20% of decrease of benefit. The results
ar¢ shown in the following table.

(Unit ; %)
Construction Coslt
Benetit 0% Increase | 10% Inciease | 20% Incrcase
0% decease 19.5 i8.6 17.8
10%% decrease 18.0 17.1 16.4
20% decrease 16.4 15.6 14.9

The above results indicate that the project is economically viable showing 19.5% of
EIRR, 2.08 of B/C and RMB8(.1 million of NPV. While the sensitivity analysis
indicated that the project viability is insensitive against adverse effects of cost increase
and bencfit decrease.

Financial Analysis
(a) Fann Budget Analysis

The farm budget analysis is made by assuming that average land holding size of 1.32ha
is equivalent for typical farm operation size. After the implementation of the project, both
gross farm income and net farm income are expecled to increase to a great extent. Net
reserve of farmers is also expected to increase from RM2,470 per year to RM6,810 per
year. The farm budget for present condition and “with-project case” arc shown in the
following table :
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(Unit : RM)

liems - Present With-project
1. Gross Farm Income 5.580 11,590
2. ProductionCost 2,360 4,030
3. Net Farm Income (I -2) 3 220 7,560
4. Nonfarmincome 9200 9200
5. Total Income (1+4) 12 420 16, 760
6. LivingBxpense 9950 9950
7. Net Reserve (5-6) 2470 6,810

{b} Procurcment Cost of Agricultural Machinery

The loan scheme of BPM or FOA would be utilized for the procurement of agricultural
machinery. Farmers will pay the rental {ee for procured machinery and this fee will be
set as equivalent to the present rental fee. The toan repayment will be altotted from this
rental fee. Procurement cost and interest of loan and total repayment amount are
estimated as below.

{Unit : | OOORM)_

_Procurement Cost of Machinery (Loan Principal)
ln'tcrusl(}‘{:péyuﬁlcnl penod _5 FCArs ratc_vg 5%)* -M V
Total repayment amount
A\eragtr annual rxpaymu.m ]
Annual Repay ment | per ha (Rth'xl) car) o
“Annuat machinery using cost in "with “case” ( (RM) -

*; Annual repayment for principal is assumed to be RM 3.6 millioo.

From the above table, average repayment amount per hectare is about RM431, while the
present rental fee is RM600. With this rental fee of RM600, farmers still can earn
RM2,660 per ha in the "with-project” condition. Therefore, it would be possible for
farmers to repay the loan and operation and maintenance cost. Besides, imposing the

rental fce which is equivalent to the present condition would be acceptable for the
farmers.
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5.4  Environmental Management Plan

5.4.1 Introduction
(1) Objectives

In Malaysia, Environmental Management Plan (EMP) is expected to be formulated as
part of Environmental Impact Assessinent (EIA). This is usually conducted subsequent to IEE,
because much information is required to complele this process. EMP is expeeted to achieve the
following items:

{a) Identily key potential impact arcas
(b) Establish a program for moniloring the potential impacts
(¢) Establish reporting and mitigating (including emergency) tesponse procedures

For specifications of the monitoring program, the following ilems are required:

{a} The type of monitoring _
(b} The tocations of menitoring stations
(¢) The types of measurements to be undertaken

(2) Key Factors for Developing and Ymplementing an EMP
Key factors to develop and implement an EMP are listed as follows:

(a) Public acceptance, particularly by local farmers

(b) Environmental Policy

(¢} Institutional structure and resource atlocations

(d) Envirommental evaluation and management program

(¢) Training and education (agricultural practice including chemical use)
() Data management and communications

5.4.2 Environmental Management Plan
{1 Staffing and Institutional Framework

Far the smooth operation of the EMP, the development of an institutional framework,
which enables the allocation of qualified staff to appropriate posilions is inevilable. I is

proposed that the following four positions be established in the DID to take certain
responsibilities in the plan :

(a) Environmental Manager/Coordinator: Headguarters of the DID (Planning and
Evaluation Section)

(b) Environmental Centrol Officer: Each State Office of the DID

(c) Senior Freld Staff: Each field office (IADP Office/Granary Area)

(d) Field Technician: Each ficld office (IADP Of: ﬁcefGrahary Area}
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Planning and Evaluation Section
Envirenmental Manages/Coordinator

L |

Perak State Office

.........................

Iiny. Control Officer

--------------------------

Eav. Control! Oflicer

1. Scoior Field Staff

cEmasevasenssmamanavEy Y

2. Fietd Techaician

1. Senior Ficld Swaft

.........................

(TADP Putau Pinang)

2, Fictd Technician

(IADP Kedan)

Iinv. Control Officer

{. Scenior Ficld Stafr

..........................

2. Ficld Technician

{IAD? Kctara)

Institutional Framcwork of the DID with the Envirommnental Management Plan (EMP)

These positions can be filled by new employees and/or concurrently held by present
staff who are highly qualified to those positions. Qualifications and duties of each position are

proposed as follows :

(a) Eavironmental Manager/Coordinator

{Qualifications and Experience)

+ A University degree in natural sciences is required. At least five-year or more
work experience in the ficld of cnvironmental science (e.g.research and
consulting) wilh the knowledge of Malaysia's environmental policy and

legislation.

(Dulties)

+ Management and development of overall environmental monitoring and

evaluation programs

s Internal and externat communication/networking regarding environmental issues

 Implementing environmental management actions
* Maintenance of database

* Organizing staff training programs

* Supervising environmental control officers

(b) Environmental Control Officer

(Qualifications and Experience)

+ A diploma or certificate in agricullure, engineering or natural sciences from
College or Institute with a few years of work experience in refation to
environmental issues is required. The advanced knowledge of computer is

essential.
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(Dutics)

+ Supervising ficld staff to conduct water sampling and analysis

+  Data analysis and management

s Communication with headquarters (D1D) regarding eavironmental data

+ Bvaluation of environmental impacts (i.c. water quality)

+ Collating environmental data submitted by cach local oftice

+ Preparation of a half-yearly report to headquarters

» Organizing management actions with the DOA (i.c. changes in the usc of agro-
chemicals by farmers wiien required)

(c) Seaior Ficld Staff

{Qualifications and Experience)

+ Minimum requirement of a high school diploma with some subjects in science
and a few years of field experience is necessary. Automobile drivers license with
a good record is essential. Field staff must have completed a proper training on

water sampling and analysis, and the knowledge of basic computer use is
required.

(Duties)

* (onducting/supervising all ficld sampling and data collection

« Maintenance of field equipment

« Communication with the environmenial contro! officer

* Data eniry and basic analysis (1.c. WQI calculation)

+ Laboratory analysis (delivery of water samples to the laboratory)

* Preparation of a monthly environmental report (water quality report)

+ Implementing management actions with the DOA (i.c. changes in the use of
agro-chemicals by farmers)

(@) Ficld Technician

{Qualifications and Experience)

+ Minimum requirement of a high schoo! diptoma with some subjects in scicnce.
Automobile drivers license with a good record is essential. Technicians must
complete a training program on water sampling and analysis.

(Duties)
+ Conducting all the field sampling and data collection
» Maintenance of ficld equipment

+ Laboratory analysis (delivery of water samples to the laboratory)
* Data entry and basic analysis

{2) Inter-departmental Information Flow

Efﬁciém transfer of information is the key factor of the effective EMP. Establishment of
inter-departmental linkages between various departments and agencies (¢.g. DID, DOE and
DOA) is, therefore, crucial to implement the plan. A conceptual framework of the information
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network of the EMP is shown in Fig. 5.4.1 "Conceptual Inter-Depariment Information
Network of the Water Monitoring System”. This is a cyclic system indicating a flow of
necessary actions and information. Al management decisions must be based on scientific data
with a systematic monitoring system, and all management actions shoutd be evaluated
subsequently. There is no "dead end” within this work flow, and this information network
should be active at any slage.

(3)  Staff Training

Stalf training programs are an impoitant pait of the EMP. The tratning programs should
be focused on data collection {water sampling/analysis), computer applications, data quality
controlfassurance and communication skills. It is important to design the training programs for
particutar purposes, and all instructors must be highly quatified. It is proposed to organize three
levels of training, and the programs should be planed in cooperation with various departments.
Pacticularly, the DOR currently offers some training programs in environmental management,
so that the staff of the DID should be participating in the programs whenever possible.
Regarding the training programs of the water quality sampling, National Hydraulic Research
Institute (NAHRIM) can play the key roles in designing the programs. Furthermore,
collaboration with Universitics, research inslitutions and the Departments of Chemistey,
Agriculture and Public Health is also encouraged. The topics to be included in the training
programs are proposed as follows:

Level Apptoximate Qualilications Topics
« Design and planning cnv. management programs
« Data analysis (use of computer)

I. Environmental Control Officer/ » Environmenlal policy and refated issues
Other qualificd staff « Envirenmental impact evaluation and mitigation
¢ Repori writing and communication skills
* Others
* Principles of environmental management
Senior Field Staff/ » Computer application (some analysis: WQI)
2. Orher quatified staff « Environmental science {ecology and chemistry}

(ecological sampling methods)
» Report writing and communication skitls
* Others
» Basic computer application
* Basic environmental science (ecotogy and

. _ chemistry)
Field Technician/ * Ecology of fauna and flora (around paddy fields
3. Other qualificd Staff focusing on field identification}

« Field sampling techniques

* Basic laboratory analysis

s Basic report writing and communication skills
+ Others

In addition to the staff training programs, it is important for the DID staff to attend
occasional seminars and workshops when relevant programs are available. {Lis encouraged that
the knowledge of environinental management and issues be kept updated whenever possible.
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(4

Water Qualily Monitoring System

(a) Parameters

This is a permanent water quality monitoring system that is designed particularly to
check the quality of drainage water from the paddy ficlds as welt as to monitor
effectivencss of management actions such as controlling the use of agro-chemicals by
tarmers. The following table indicates a list of paramelers, which is a minimum
requirement for the monitoring system. Other parameters can be included when il is
necessary. The standard values of each parameter within water quality classes, which
arc defined by the DOE are also shown in the table, and water quality should be
remained above Class 111 at all the time,

Water Quality Classes

Paramieters I 1A 1B I v v
« Ammoniacal Nitrogen
LANRIN) ety b e f 03 | 03 |0 2.7
2BOD ey L3 6 a2
20Dy L 100
DOGmey LI
LSSy 300 .
PR e e
.+ Phosphores mg/) | NL. | <02 | <oz -9.120 I N~ L% I
* Nitrate (mg/l) e — —_ — _— —

N.L. = Natural levels

Class 1 : {Water Supply [} No treatment necessary, (Fishery 1) Acceptable for very
sensilive aquatic species

Class1IA : (Water Supply 1) Conventional treatment required, (Fishery I Acceptable
for sensitive aguatic species

Class1IB  :  Acceptable for recreational use with body contact

Class 1l :  (Water Supply IH) Extensive treatment required, {Fishery 111} Acceptable
for common and tolerant species. Acceptable for livestock drinking

Class IV :  Accepiable for irrigation

Class V' :  Noneof the above

Changes in general water quality can also be evaluated with the water quality index
(WQI) being used by the DOE (Annex VI "Environment”). Using WQI values for the
evaluation of drainage water allows comparison with other water quality data.
Calculation of the WQI involves NH;N, BOD, COD, DO, SS and pH, and its formulae
are presented in "Annex VI", It is recommended to have a guidance with the DOE for
this analysis, and WQI values should be calculated in each month.

Present water quality of the study sites (JADP Putau Pinang, IADP Kerian and IADP
Ketara) was found Lo be only stightly polluted (WQI 70 - 80) in the first Phase of this
study, so it is assumed that each parameter of the drainage waler around the paddy
ficlds is not poliuted seriously (at least Class I} at the present time.

For irrigation purposes, other parameters are also suggested to be monitored. These
paramelers include: dissolved solids, specific conductance, sodium (Na), boron (B),
calcium (C'i) chlorides (C1), potassium (K) and trace metals.
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(b) Sampling Locations

Establishment of fixed sampling stations in TADP Palau Pinang, TADP Kerian and
[ADP Ketara (Besut) to monitor water quality is proposed. Proposed sampling locations
are listed in the following table as well as shown in the maps (Fig. 5.4.2 to 5.4.5
"Water Quality Sampling Locations”) :

Scheme Plot No. Name of River (Station)
Pl * Bumbong Lima Pump Station
P2 » Pinang Tunggat Pump Station
P3 « Kreh Pump Station
[ADP Pulau Pinang P4 + Padang Cemedak Pump Station
(Fig.5.4.2 and $.4.3) 51 * Sg. Krch

§2 + Sg. Tembus
53 *» Sp. Abdul

S4 + Sg. To Sani
S5 * Sg. Jarak

S6 * 8g. Jalutong
57 . -
S8 * Sg. Derhaka
59 + Sg. Kulim

P +PT 30

P2 » Sg. Bogak Pump Station
IADP Kerian S + Sg. Bakau
(Fig 5.4.4) §$2 + Sg. Tg. Piandang

S3 * P1. Tokin
sS4 » §g. Kurau
S5 * Sg. Kurau
56 * TSN Besar

P1 + Sg. Kena Pump Station
P2 + Alor Air Putib Pump Station
1ADP Ketara (Besut) P13 « 8g. Gerong Pump Stalion
{FFig 5.4.5) St + Sg. Kena

82 *» Sg. Jerich

S3 » Sg. Besul

S4 * Sg. Angga
SS + Sp. Kerandang

Major drainage canals are selected for water sampling stations, which can check
chemical residues efficiently. Pumping stations to recycle water for irrigation are
importait points to monitor water quality. These locations are shown as P in the maps.
Major water intake points ate also included in the monitoring system. Therefore, the
system enables to check water quality for irrigation purposes, and also the results can be
compared before and after the water use for irtigation.

{¢) Sampling Procedure

It is recommended that water sampling be carricd out at least twice a month at each
sampling station to obtain representative data for a month. However, the frequency of
the sampling can be adjusted subsequently according to the propensity of the results. It
is important to collect waler samples when agro-chemicals are being applicd. Fertilizers

-1 -



are normatly used in a seeding period. On the other hand, insecticide and herbicide are

applicd on an irregular basis. Frequent sampling is recommended when a large amount
of agro-chemicals is being used.

Sampling methods should be consistent with those of the DOFE, and it is also
recommended 1o have a guidance of the Department of Chemistry. All the necessary
equipment for the sampling should be purchased and managed by the DID. Simple
analysis can be carried oul in the ficld; however, cooperation with institwtions such as
the Depariment of Chemistry and/or National Hydrawlic Rescarch Institute of Malaysia
(NAHRIM) is required for more complicated laboratory analysis.

(5 Cost Estimate for the Monitoring System

Cost estimate of the water quality monitoring system in each Scheme is summarized in
the following table. The O & M cost contains miscellaneous requirements such as glassware,
sampling bottles, fucl and others. This miscellancous cost is relatively large in the carly stage of
the program. This budget plan was constructed with the 13 sampling stations in Pulau Pinang
Scheme and 8 stations in Kerian and Ketara Schemes respectively. Sampling frequency of once

a month at cach sampling station is applicd in this calculation. Breakdown of this estimate is
presented in Annex VI "Environment”,

{Unii: RM)
Scheme Equipment Stafl Remuneration/Year 0 & MfYear
JADP Pulaw Pinang 23,500 128,500 2,510
IADP Kerian 23,500 128,500 6,600
IADP Ketara 23,500 128,500 6,600
Total 70,500 385,500 22,10

Total cost of the waler monitoring system in the three granary areas is estimated at RM
478,710. However, all the proposed personnel would not be necessary in the first year.
Minimum requirement in the first year of the program is perhaps a field technician in each
scheme, and other staff can be added in subsequent stages. When only one fictd technician in

each scheme was deployed in the first year, a total cost of water monitoring system would be
RM 136,710.

(6) Data Management

All the walter quality data should be stored on computer files using locally avaitable
software packages {e.g. Lotus 1-2-3, dBase and Excel). Primary data collected at each IADP
Office/Granary Area mnust be analyzed (e.g. WQI) and compiled into a monibly report. The

monthly report must be forwarded to the State Office of the DID, and the senior ficld officer is
responsible for this process.

Environmental control officer at each State Office collates all the data from local offices,
and compiles a half-yearly report of the State. Then, the report should be transferred and
properly stored at headquarters of the DID, It is recommended that the data be on a home page
of the DID so that any government agencies, interest groups and individuals can have access to
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the data. Particularly, the DID should have an active communication with various departiments
regarding water quality related environmental issues.

5.4.3 Mitigation Measures
(1) Control of Chemical Application

The most beneficial output of the water monitoring system is to allow management of
agro-chemicals with scicntifically sound water quality data. When any excessive use of agro-
chemicals is detected, it is important to search precisely for a possible cause. Then, appropriate
management actions must be taken place immediately, and the DID and the DOA should play
the key role in such a process. Therefore, there must be 2 smooth communication nctwork
belween those departments. n addition, the DOA is currently encouraging the farmers to
foltow established cropping schedules, so that fertilizers can be used more effectively. It has
been suggested that long-lasting coated fertilizers {e.g. nitragen) can be used to minimize
adverse effects, but these are usuatly expensive.

Furthermore, the DOA recommends that only readily decomposable insccticides and
herbicides be used. Although those chemicals normally contain toxic substances, it is incvitable
to use them for seme circumstances, so that they must be used very carefully. On the other
hand, development of alternative methods to control pest populations is encouraged. Integrated
Pest Managerment (IPM) of the DOA scems 1o be an appropriate approach to minimize adverse
effects of using insecticides and herbictdes.

(2) Integrated Pest Management (ii"M)

Integrated Pest Management (iPM) of the DOA started mainly in the 1980s in Malaysia.
Primary function of this program is to use biological agents to control pesis and weeds n
agricultural practices. it also inctudes a surveillance system and subsidy scheme encouraging
appropriate use of pesticides. Effective use of pesticides with readily decomposable chemical
substance is also an important part of the IPM. Therefore, (his program can be a miligation
measure for reducing possible adverse effects of using insecticides, herbicides and other forms
of agro-chemical in rice production.

It is reported that the IPM has been successful and an effective method to control pest
populations in the rice farming practice. However, it seems that only limited data are currently
available on its effectiveness. Before any management action is taken, important hypotheses
must be tested statistically. This type of study must have treatment and conlrol areas for a direcl
coinparison. A research institution such as MARDI should be involved heavily in this type of
project. It is also encouraged to collaborate with Universities, and graduate students in related

fields (e.g. agriculture, zoology and ecology) can conduct research on various aspects of the
1PM.

For example, releasing the barn owl (Tyto alba) with nest boxes around rice fields for
controlling rat populations is one of the major practices of the IPM program. The main
hypothesis with this program that must be tested is: the owls released in the ficld can actually
control rat poputations on the rice fields. The treatment site should be a rice field with a closed
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population of rats and owls, and the ecology of those animals should be studied to examine the

hypothesis. Basic ecological aspects thal must be analyzed in this experiment are listed as
follows:

-

Feeding behavior of the owls

Population dynamics of the owls and rats
Home range of the owls

Utilization of the nest boxes by the owls

L]

Furthermore, different biological agents (e.g. catfish and Muskovi ducks} to control a
variety of pests have been considered and introduced into some rice fields. Having these
animals as predators in the program, different pest species are expected (o be reduced.
However, crucial hypotheses must be tested with scientifically designed experiments before
management actions are implemented. It is also very important to replicale the experiments,
particularly when a management program plans to be carried out in a new area.

5.4.4 Other Environmental Issues

In the rice farming practice, considerable amounts of secondary product such as paddy
straws, husks and rice bran are normally produced. The estimated weight of those producis in
Malaysia is shown in the following table. Most of these products, except rice bran, are not fully
wtilized at the present time. Most of the paddy straws are left in the paddy fields to be burned or
plowed-in after the harvest. Much of the rice husks are also burned. It is said that this burning
praclice may cause some impacts on air quality. Although burning paddy straws makes ash,
which can be nutrient for paddy in the following season, it has been suggested that the burning
practice be reduced. Therefore, making compost with the secondary products has been
suggested as an alternative usage of the preducts.

Items Estimmate (1,000 tonsfyear)
Paddy straw 1.629.7
Paddy husk 277.4
Rice bran 55.3

Total 1,962.1

(Hayakawa 1997: International Cooperation in Agriculture
and Forestry. Vo1.20, No.1+2)

Organic farming is considered as a sale and productive agricultural practice. There is a
technique avaitable to make compost with paddy straws, paddy husks, rice bran and chicken
dung with the aid of effective microorganisms (EM). EM is a mixture of about 80 species of
naturally occurring microorganisms, which can improve soil condition and plant growth. This
is commercially available and currently being used at KADA. One cycle of making compost
normally takes about 45 days. However, collecting rice straws in the field may present a

problem of labor input. Furthermore, it requires considerable space if this program is te be
economically viable.
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5.5 Conclusion and Recommendation

5.5.1 Conclusion

The Economic Internal Rate of Return (BIRR) of the three(3) priority schemes are
estimated to be 24.1% for the Kerian schemc, 19.5% for the Putau Pinang scheme and 11.2%
for the Besut scheme. It can be said that the projects are technically feasible and economically
viable with a viewpoint of national cconomy. Through the study, the projects are justified
summarized as below:

(a)

(b)

(©)

(d)

Introduction of telemetry/telecontrol system with computer system in addition to the
improvement and rchabilitation of irrigation facilities and farm roads, will
rationalize management systems and promote effective use of water resources. This
will contribute on the accomplishment of the target of the NAP.

For facm economy, il is expected that the current gross farm income will be doubled
approximately after the implementation of the project. T his will contribule to
improve farmers' tiving standard and to motivate farmers' positive attitude toward
paddy production.

It is expected that the introduction of the Yatest technologies such as
telemeiry/telecontrol system, computer system and coherent mechanized agricultural
operation together with organizing water users group can modemize and activate the
rural area.

Particular remarks of three schemes are summarized below :

(1) Kerian scheme
Rehabititation of drainage systems and improvement of farm roads will enable
to employ direct seeding method with machinery, which can save labor and
largely increase crop production. It is expected to modernize the water
management system by feplacing the existing telemetry system with new
telemetry/ telecontrol system and computer system.

(i) Ketara (Besut) scheme
This scheme is selected as the pilot project area, and in prior (o other granaries,
farmess' group have been established based on the irrigation system. With this
background, this scheme is expected to lead other granaries and be act as a
model for modernization of granaries.

(iii) Pulau Pinang scheme
Introduction of modern water management system and group farming are
expected to increase rice production and (o sustain the agricultural activities in
the scheme which is adjacent to industrial area.



§.5.2 Recommendation

The three schemes will increase fice production and contribute to secure stable source of
food, so it is concluded that this is a cealistic and appropriate plan for reaching the target of the
NAP. It is, therefore, recommended that this project be implemented as soon as possible.
Strategic plans to increase production and maintenance of granary arcas are suramarized in the

following:

(a)

(b)

{c)

(d)

©

Implementation of environmental management plan

The project is not heavily invalved in construction of lacge buildings or land

clearing, so the impact that will possibly cause to surrounding environment is
predicted to be minimal. However, no study has conducted to monitor effects of
using agro-chemicals, It is, therefore, recommended that a water quality monitoring
system be introduced for the purpose of checking drainage water discharged from
paddy {iclds and also for monitoring utilization of agro-chemicals by farmers.

Securing additional water resources in Ketara (Besut) schene

Waler shortage represents a major problem and there are large fluctuations in water
discharge in Ketara (Besut) scheme, so that cropping intensity is unstable in this
arca. From 1994 to 1995, a feasibility study was conduced on a multi-purpose
water resources project (Paya Peda Dam) by DID, which is located upstream of
Angga River to secure irrigation and drinking water and to control fload. This
project includes Ketara (Besut) granary area together with other small irrigation
schemes. No decisive implementation schedule has been planned yet, but it is

recommended that the implementation of this project be seriously considered in the
light of future water demand.

Establishment of water users group

Farmers’ groups in study areas are not firmly structured yet, and it appears that this
grouping process is still in the initial stage. It is important that these farmers'
groups be rearranged to water users groups to make farming practice more
efficient. Therefore, it is necessary that organizations such as JADP PMU, DID,
DOA, PPK, FELCRA and National Water Management Training Center must

realize the importance of formulating water users groups and make a hasty action to
implement this reform.

Consensus of farmers toward land consolidation

Land consolidation which requires rearrangement of farming plots is essential to
introduce mechanized farming practice, and farmers and land owners must reach an
agreemcal on such a plan if it is to be implemented. 1t is, therefore, recommended
that IADP PMU play a primary role in such a plan, and PPK and DOA must
cooperate to form a task force to support the implementation,

Darability of the Project

It is inevitable to form an orgamzauon that leads and operates centralized
management on farmers on behalf of present IADP PMU, which has been
organized for development and for implementation of the Project. Farmers'
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Organization Authority (FOA) is probably the most appropriate institution for this
task. It is urged that DID and DOA provide technical support, and FOA act as a
center of management and operation of granary areas.
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PART - VI
PH.OT PROJECT

6.1 General

A pilol project has been implemented by the Mataysian Government with technicat
advice and gwidance of the JICA Study Team during the field work period for Phase I,
Feasibility Study according to the Minutes of Mecting on Scope of Work for the Study on
Modermization of Irrigation Water Management System in the Granary Areas of Peninsular
Malaysia agreed between Malaysian Government and JICA on 20 November 1996, The Kelara
(Besut) Scheme has been selected as the pilot project through discussion at the mecting on the
Progress Reporl (1) with the Steering Commitiee at the end of May 1997, Prior to
implementation, a meeting had been held to discuss work ttems and time schedule for
implementation of the pilot project at the IADP Ketara (Besut) Office on September 22 and 23,
1997, and based on the result of the discussions, the pilot project has been commenced
immecdiately alter the meeting.

6.2 Description of the Pilot Project

In implementing the pitot project, two systems were proposed, namely a) Frrigation
Water Management Systein and b) Irrigation Monitoring and Feedback System. The features of
these systems arc described in the following sections :

6.2.1 Irrigation Water Management System

{n Purpose
The objeciives for introducing the itrigation water management system are as follows :

(a) Effective use of irrigation waler, reduction of operation loss (raise of efficiency)
and increase of paddy production

(b) Preservation of facilitics and prevention of disaster

{c} Saving cost for operation and management

(d) Achicvement of a more effective representation and participation of farmers, and
attainment of sustainable development in irrigation agriculture

{2) Basic Consideration

For the establishment of irrigation water management system, the following
considerations are made :

(a) Timely collection of data and information on water management through

measurement and fransmission of various data such as rainfall, river runoff,
reservoir storage, intake volume, water distribution amount, etc.
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(3)

(b) Processing of collected data and direction of water contro} for proper water
managemeit by on-site and/or reinote control system

(¢) Safety control and carly action of conntermeasures {or extraordinaty condilions
through introduction of warning system for flooding, management system on water
shortage in drought year to prevent from drought disaster and protection system of
irrigation facilitics in emergency cases

() Utilization of accumulated data through water management system for the future
modification of the project and for the regional development

Proposed System and Facilitics

The proposed system consists of

{a) Observation system

{b) Communication system {telemetry and telecontrol system)
{c) Data management system

{(d) Remote control system for gate and pump operations

For the establishinent of these systems, the following facilities should be provided :

(a) Observation systein
(i} Installation of rainfall stations in the representing areas
(i) Installation of water level gauges at river, diversion points of irrigation canals
and drains, and gate opening gauges al intake and diversion gates
(b) Communication system (telemetry and telecontrol system)
(i) Establishment of telephone line linking among central station, remote stations
and other agencies concemed
(it) Establishment of electric fines for TM/TC cquipment
(iti) Installation of TM/TC equipment at both central and remote stations
(iv) Establishment of central and remote stations
{c) Data management system
(i) Establishment of computer system for estimation of water requirement, H-Q
calculation of river, canals and drains, and water balance, etc.
(i) Estimation of optimum water distribution as weil as gate opening level and
pump operation hour
(i1} Installation of computer equipment for the above system
(d) Remote control system for gate and puinp operations
(i) Motorization of gated structures
(i) Establishment of remote control system for gated structures and pumps

Fig. 6.2.1 to 6.2.3 "Schematic Diagram of Telemetry and Telecontrol System"” show

the scheinatic diagrams of telemetry and telecontro! system.

{4)

Pilot Project Works

In the framework of the above proposed water management system, the following

works have been executed as the pilol project in Besut scheme :
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(1) Establishment of obscrvation nciwork of 2 rainfall stations and 6 water level
slations at Besut river, Besut intake and major diversion points of #rigation canals
as shown in Fig. 6.2.4 "General Layout of Telemetry and Telecontrol Systemn”

(b) Establishment of telephone line linking among central and remote stations,
installation of TM/TC cquipment at bolh central and remote stations, and
cstablishment of electric lines for remote stations

(c) Establishment of data management and processing system comprising computer
hardware and software

(d) Establishment of central and remote stations

6.2.2 Irrigation Monitoring and Feedback System

(1)  Purpose

To provide updated irrigation and farm activity information so that farmers ean respond
in good lime to take necessary preparatory steps, adhere to schedules and alert them on any
change of status. The same information is also useful for O&M field staff. In addition, the

system can be utilized as a communication medium for agriculture extenston services and
general information.

(2) Background

Keeping to irrigation schedule is a critical aspect of double cropping production.
Maintaining the schedule is also the basic assumption in the planning and design of the tertiary
system for an optimized resource {water, machinery, manpower, farm input) demand over a
season. Past experience show that this assumption is not casily attainable. One management
aspect to strengthen is coordination between irrigation managers, agriculture managers, the
PMU of the JADP office and of course the farmers. From the operation perspective, a common
monitoring system is proposed to alert managers and farmers to prepare for sequential

production activities, alert them of any potential delays so that timely corrective measures can
be initiated.

3} Proposed Systein

The proposed monitoring and feedback system is a computer based system using
telephone line communication. This system allows the systems manager to produce, author and
schedule and distribute multimedia messages and information for TV output. Since a telephone

line is used, the information can be transmitted and displayed at any number of stations from a
single central center.

Within a granary, the basic system comprise a master station connected to one or more
player stations on site. The master station is the source of all information presentations and
controls the presentation schedules of the player stations. Subsequently the system can be
upgraded to one with multi-master stations and interlinked with each other. Ultimately, the

system can be extended to an inter-granary network with links to the Ministry of Agriculture
and relevant Federal Departments,
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Fig. 6.2.5 to 6.2.7 show the schematic diagrams of irrigation monitoring and
information feedback system.

(4)  Pitot Project Works

For the pilot project, one master station to be installed at the central control station and
one player station to be installed at onc compartment office are proposed.

6.2.3 Integration of the Water Management System and the Moniloring and
Feedback System

To ensure that the systems installed functions effectively, they must be managed and
operaled in an integrated manner. Most imporiant is lo appreciate that both systems have their
own speeific purpose and that the O&M staff work procedure is an integral component.

The Water Management System{WMS) collects data on water resources and irrigation
for use of the technical personnel, i.c. the O&M staff of the DID. The data and information
presentation are thus technical in nature but casily understood by the systems operators. The
basic data are rainfall and water level information, and these data are transformed into decision-
making information mainly on water availability status and syslcni allocation levels. On the
other hand, the ]rrigali'on Monitoring and Feedback System(IMFES) is targeted to mainly for the
farmers and field staffs. This musi be less technical in nature and easily understood. Thus data
obtained from the WMS must be suitably represented for the IMES. The water level and rainfall
data collected through the WMS can be directly connected to the IMFES via a computer link and
programming. Only the display format will differ. The key information necessary for farmers
are rainfall, water level and supply conditions.

Aparl from the system computer linkage, the planning input and actions of the PMU,
the DID, DOA, LPP/PKK and BERNAS components of the IADP are critical. These must be
well supported by field staff for activity feedback update and ensuring that information
transmission to farmers is executed. A season’s planning information must be provided by the
PMU and the respective components at the start of every season. Clear targets for each activity
are critical and should be input into the IMFS. During a scason’s operations, monitoring
feedback must be provided by the field staff as part of their work program. A feedback format
and schedule must be set-up. A weekly reporting and updating must be carried out with
allowances for insertion of urgent and important messages at any time necessary.

- Qverall, farmers’ response to the information is the main concern. From the onset, the
field staff must encourage leaders of the farmers' groups to constantly refer to the IMFS for
updated information and to ensure that the farmers' groups undertake positive action in
response to the information. Gradually, the system should allow for feedback information to be
provided by each farmers’ group via the manager of the player stations. In the case of Besul,
this will be the respective DID Compariment Stations. Farmers' tesponse to the information
must be relayed back to ceatral control by the Compariment Stations. This is turn should be
indicated in the subsequent information transmission by the Central Control.
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6.3 Implementation of the Pilot Project

The following works has been implemented by DID with the techaical advice and
guidance of the JICA Stady Team during the field work period for Phasc 1

6.3.1 Establishment of Central Conlrol Station

A Central Control Station has been established in the JADP Kelara Office bascd on the
discussion held on 23 September 1997 and the following works have been made :

(a) Installationfsupply of wiring, telephone line and clectricity
(b)  Supply of office equipment
{c) Provide office space for DID O & M stalt

6.3.2 Procurement and Installation of Telemelry System

The following equipment and facilities of the telemetry system are procured and
installed. Details are shown in Annex IX "Pilot Project”.

(a) Master controller at the central control station

(b) Three(3) remote telemetry units at Besut intake site and two(2) major diversion
points, "G" and "O"

{¢) Two(2) tipping bucket rainfall sensors at Besut intake site and diversion point "O"

(dy Six(6) analog/digital water level sensors at upstream and downstream sites of
Besut intake and diversion points of “G" and "O”

{e) Remote control device for a off-take gate at diversion point of “G"

{f) Hardware and software for irrigation water management system

(g) Hardware and software for irrigation monitoring and feedback system

6.3.3 Design of Irrigation Water Management System

The irrigation water management system has various functions such as data calculation,
guidance for proper decision making for daily operation and project monitoring. From the

viewpoint of computer system, the water management system is developed under the following
concept :

(a) Easy operation

The operator of the existing irrigation system in the Besut scheme will be the user for
the water manageiment system and user oriented concept should be adopted. The system
shall have user friendly interface and minimum routine work so that the user can operate

the system easily.

(b} Easy maintenance

The system should be maintained in good condition and project information shall be
updated with the latest one. Even if there are some changes in various project



information, the user shall not have to change program itself. The user can casily
change the project information in screen, excel file or text file as shown below.

- Trrigation schedule data can be updated in screen.

- Kumpulan Petani data can be updated in excel file.

- Project data except for calculation of ETo can be updated in excet file.

- Project data for calculation of o can be updated in text file.

(c) Easy extension

The number of rainfall stations and water level stations shall be installed in future. The
system has many blank spaces for these additional stations. Therefore, the user can
install new stations without changing program.

The irrigation water management system will be used for decision making for daily
irrigation system operation and project monitoring. On the other hand, Supcrvisory Control and
Data Acquisition (SCADAY) system which be included in the master controller, will be used for
data collecting, primary data calculation and telecontrol. The water management system and the
SCADA system will be connected by using Ethernet as shown in Fig.6.3.1 “Layout of Water
Management System and SCADA System” and data exchange will be done based on the
Comma Separated Variable (CSV) format.

Visuval Basic(VB) version S is the latest and the most popular programming language
for Windows 95. Conscquently, VB is selectzd for developing the water management system.

Trcigation waler management system is developed to assist irrigation system operalor in
proper decision making. Basically, the system has two functions, one is daily eperation
function and the other is project monitoring function.

{a) Daily Operation Function

The objective of this function is to guide irrigation system operator to proper daily
operation. To achieve proper operation, the following information will be useful for the
operalor.

Water demand at major diversion points

Actual water supply at major diversion points

Proper distribution simulation

Required gate opening level

To get such kind of information, functions shown below are established in the water
management system. In the system, the required information is displayed in graphic so
that the user can understand them easily.

(i) Water demand at major diversion poinis
- Rainfall data reading function
- Water requirement calculation function
- Diversion discharge function
- Kumpulan Petani data input function
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(1) Actual water supply at major diversion points
- Waler level data reading function
- H-Q calcutation function
- Canal data input function

(iii) Proper water distribution

- Intake operation function
- Water balance simulation function
(iv) Required gate opening level

- Gate opening level data reading function

- Gate operation guidance function
- Target gate opening level data sending function te SCADA syslem

- Gate data input function

{b} Project Monitloring

The abjective of this function is monitoring the irrigation system.

- Rainfall Trend Monitoring Function
- Water Level Monitoring Function

By using the irrigation water management system, operation factor in present condition
will be upgraded and modernized as shown below without burden.

Operation Factor

Present Operation

Modemized Operation System

Data Collection On Sight -> | InCentral Office  SCADA
Data Collection Frequency | Baily -> | Hourly SCADA
Calculation Frequency Secasonally -> | Daily WMS
Water Distribution Experience -> | Simulation WMS

Note : WMS = Waler Management Sysiem

SCADA = Supervisory Control and Data Acguisition

The design sheels, flow chart and operation manual of program for irrigation water
managemenl system are aftached in Annex IX "Pilot Project”,

6.3.4 Development of Program fer Irrigation Monitoring and Feedback System

The main criterta on choice of systein is that the information must be easily updated, the
display simple messages and carries good visual impact. The recommended software for the
systein is the SCALA Infochannel. For the pilol project, the SCALLA MM20Q software is
recommendedd for initial development and as a demonstration.

The content of the demonstration package is divided into the following three(3)

segments :

{a) Irrigation and farm activities

In this segment, the contents are

i) irrigation schedute,
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it) aleit messages on dates of field activities,

ii)) farmers preparatory works necessary,

iv) status of ficld activitics, and

v) water management information which includes rainfalt and water supply and
water level status at the Besut and Angga Barrage, and curcent information on
operations and maintenance.

(b} Agronomic

This segment comprise messages pertaining to

i) recommended farm and crop husbandry practices,

i) alert messages on DRIP, and

ii) curcent issees and problems such as pest and discase outbreaks and
recommended management.

(¢} Administrative

The administrative segment comprise

i} administrative and motivational message from IADP PMU and component
heads, DID O& M section and Compartment Task Forces (Pasukan Petugas
Komparttmen),

ii) paddy production statistics (yield and production) and targets, and

iit) news on current issues.
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Table 2.1.4  Estimated Farm Inputs and Labour Reqguirements

licms

Urnt

firedt Seedwg

. (Unit per hay

Flaa Pinang Kerian Sungai Manik - Scherang Persk Beset Kemasin Semerak
—_ DS 1w L —
1. Sced Marerial (kel 80 80 25 160 100 80 50
Fertitizer
1. Subsidy
NPK p) 200 200 200 200 200 200 200
Urea (kg) 160 160 160 1} 160 100 104
NPK
2. Additional
NPK (kg)
Urea
Compost (ke)
2. Agrochemicals
lasecticide (kg/a) 0.75 0.5
(liv./ha)y i 0385 0.63 247 10
{lit/ha) 1.25 0.12
TFungicides (kg/ha) 19.77
(lit./ha) 0.1
Hebicides (kg/ha) 0.75 1.65 .04 247 2.5
(lit./ha) 6 83 6.6 15 1.65 49
Ratconirol  (lit/ha) 063 (.30 0.6
(kg/ha) ! i
3. Machinecy (Contract)
Tractor {times) 3 2 3 3 2 3
Combine (times}) 1 1 1 ¥ i
Transport 1 1 1 1 i i I
4. Labour
Land Prepn. {md) 0.3 04 ¢
Nursery {md) 21
Planting {md)
Ditect Seedin - {md) 2.1 06 08 32 0.5 30
Transplanting  {md) 14.5
Replanting {md) 3.7 13 2.1 2.5
Fertitizer Application  (ind) 23 1.6 23 2.1 6.5 4.6 5.0
Chemical Application (md) 54 1.8 20 23 69 24 54
Manual Weading (md) 1.0 1.2
Water Management  (md} 26 2.2 22 29 2.2 2.5 120
Crop Wartching (md}
Harvesting (md} 215
Processing {md)
Total {md) 130 10.9 580 10.3 18.8 129 254
(mh) 1040 86.8 464.3 82.3 150.4 103.6 2032

Remarks: Figures were revised and up-dated by the Consultancy Team, based on the colected data and result of field survey.

P man-day = 8 man-hss

* W tractor



Table 2.1.5

(Pulau Pinang Scheme)

o _.. Description
Neusher cond Name o SuboS e

i

e

- Suwa:n Mudy
- Sungai Kulun

- Pinang Tunggal
- Sunpai darak

- Sunzai Burung

Geaneral Features of Frrigation and Drainage

Remubs

2 Number aod Nese aof Yevigatton 8lock H'Ndd\ ) . _ .
- Sungai Mudy 6 Blacks (Block M1, MY MAAMY ME&MAY Block M1A under rehabilitation panly
L S . . [Block M6 ender commisioning process
- Sungai Kulim 6 blocks (Biock KE K2, KL KLKS K61 [KIA K2A, K5, K6 non-granary
- Pinang Tusiggal 2 blocks (Block Pl & P2y |P1B ron-granary
- Suegai Jarak 2 blocks {Pokok Tampang & Padang Menora! -
Suopai Burung I block _ — ]
3 Ne; Irrigation Area B - 9832 ha_} _
_ - Sungai Mu ] . . } 6B hal - -
___-Sungai Ku! o - . : L33 haf } - _
_-Pmangl‘ungual o _ L 9 hay . o o
. SuogaiJarak . B S U 5N . § -
- Sungai Bunung B 231 ha _

A Water Source
-SyagaiMuda
_ - Pinang Tunggat
..~ Sungai Kulim
- Sungai larak
- Svnpai Buruag

|SungaiMuda

Suagai Mud
$angal Kulim__
S‘uﬂg:n hrak

{5, Intake Method
- SungaiMuda ___
- Pinang Tunggat
. - Sungai Kulim
- Sungai Jarak
- Suagai Burung

Pumping
| Gravity

) 1Gravity

f’\_:_r_n'éiﬁs o

Genvity + Punipmg

| =3

. _Designed Intake Discharge
_-SungaiMuda e
~_Bumbungl L:rna y Pump $ Slauon _
-Pinang Tunggal
Pinang Tingzal Pump Station

- Sungai Kulim eleadworks

- Sungai Jargk Headworks
- Sungai Buneng Headworks

s n{fsécréq'ch x2 nqg. éé&.‘;’_s;"c;éacy; {605

1 maia PiS ped ¥ Boost:r 1S
 main PiS and § Booster P/§

250 m3fee
084 miec
0.50 ;e

_ [ondeceonstruction of 8 new pamps

(2B mMsecheach)

. Linit Freld Worer Requirement

. -Sung_al Ku]m- .

Pinang Tunggn! .

_ -Sungsi Jarak
. —Suﬂggr Buan

friigation Facilities

- Sunga.l huhm .
____-Pinang ‘I‘unggal B
- Sungai Jarak

B Sccondary canal

-SungaiMuda

_-Sungai Kulim
- Pinang Tunggat
ngai Jarak

- Sungal Jata‘k

Related Structuees___
__-SuagaiMudy
- Sungai Kubim

- Pinzag Teoggal

207 4 km

- Sungai Jarak

_ T Tsswm T
_ “Tertiary drain_ 207 km
10._Farm Road 340 km14-5 wideh with laterite surfacing




Table 2.L.6 General Features of Frvigation and Drainage

Yauboschentey

(Kerian Scheme)

Jhewwees

+ Kenian Eaa Sul;—S(-hcmc
- Keman Brarat Sub-Scheme

__ Remarks

esizn Darat Sub-Sche mci

S ake Menod
- Kerian §aut Sub-Schene

_ - Kerian Dorat Sub Scheme

_3Bukit Merah Reservoir

" [Bogak Pumping Station

_ | Gravity (Bukit Merah Reservoin)

2 Number aond Konce of Treigasion Blok K Blds ' T
- Keaan Fau Sub-Scheme 4 Blcks (Bl AL B Cand 1y
- Kerian Barst Sub-Scheme (4 Blocks(Blek E.F. G and H)
J Netdreigation drew. 23.560 hu
- Kernn Laut Sub-Scheme R §3,726 ha
Compantmeat A 2403 fa .
Compartment B . A1 ba
. Compantmem C , _. 380 ha .
.- CompanmentD LM hay
_ - KerisnDarat Sub-Sehewe . _ . 98M b B}
. Cemparmzat B . _ 23k e
_ . CompanmentE L R £ LY _ :
_. CompanmentG . e L2k N
Companrmems H _ 2650 ha e
A Worer Source _ o i o o
_ . Keriag Lagt Sy Bukit Merah Reservoir and Keriaa River . o

Geavity (Bukit Merh Raservod! ¢ pomp (Bogak P/S)

Bukit Merah Reseivolr

-Morage capagity : 36 mitlion m}

- Catchoentarea 1 480&m2
Reservoicarea : Mbm2

ntakepate s 1 x2PB¥maboos.

_Electrical parop 8.1 mVseceach A nes.

6. _Designed Intcke Discharge
- Bukit Mcrah Resgovoir
- Bogak Pump Sutioa

2. Unir Fietd Warer Requirepoat
& Irvigation Facilizi

L2 ary canals
.. Tertiary canals
b Relsted Structures

2 dnivseemaatpesk

, N R
S mMsecfeach x 4 sos,

altiend with coperete

9 Drainage Facifities

o Main & Secondary drams o 7: ) - ) “:7 __7 : i e
Tetbary drain
0. FemBood ~ e B




Table 2.1.7 General Features of Irrigation and Drainage

e Desenption o Teabures o Remwks
£ Nuniber pod Name of Subatver Ysub-schemes
- Labu Kubong Sub-Scheme
. —_— e o §-Sg. Manh SubSehenme ) -
2 Number and Name of Jaiganion Block 9 bloks . )
- Labe Kubong Sub-Scheme §blocks (Block 1A 4B, 5A 5
CocSp Mk SubScheme o |SblocksBlock ¥ IB.23AIB ) L
X Ner Dvigation Area 6. 318 ha
- Laby Kubong 276 ha
Blkxk 4A 156 ha
Bk 4B B35 ha
CBocksA . 6t i
o BlxcksB o Ahal
-Sg Manik - 3602 ha)
Blck 1A B, BLLI
- Block 18 - . __&H
o Bleek2 - BT
Block 34 . B} 23 I -
. Block 3B 618 _ 1

(Sungai Manik Scheme)

4. Water Source

Sungai B'a!:;hg Padan

B

Pumping (Chikus Pump Station)

Gravity (Sungai Manik Headwork), |

6 Designed futake Discharge
- Sg. Mank Headworks,

CB6Smsed

& devigation Facilizigs. _
Sungai Manik Headworks

Tetiarycandd .
Retated structures

- Chikus Pumep Station 085 m¥sec ]
| 7. Cnit Field Water Reguivement |2 80Wsechaat peak — . y —

Gated weir : Roller gate 6 nos.

 |Tatake gare : Rotler gate 1 5nvx 2 _S-n:l-;:is n0S.__
_{943 m¥seclzach x 3 nos.

Motor deiving

9. Brrooraye Fociliries

Main & secondary drain C6lhmy]
L Tedatydeain C By
| Drainage control pate ftidal gatz) B 3 aos.
10 Farn Road . S N 245.3 hm i aiccite guyement, 3 m widdh alopg msla

. 1B ai width aling tertiary




Table 2.1.8 General Features of Trrigation and Drainage
(Sebevang Perak Schenie)

e e Desediption L Feateses - Remarks
1. Mupiber amd Nusie of Sub-Scheime 2 subrschemes
-1.eft Bronch Canal Sub-Sche e
I R - o Right Branch Canxd Sub-Schwme S
2 Number and Nowte of Hrefgurion Block 2 blioks
- Left 8ranch Canal Sub-Scheme A0locks (Bl ALB.C. DY)
_. .~ Right Branch Caral Sub-Scheme e PN Wb EFGy b
2 Nt fmigation Area K708
- Left Branchk Canad Sub-Scheme i 1,385 ha
Block-A , . 381 ha
COBlkhB . - I 1151
BakC , S el
Ceekd L sk )
- Right Branch Canal Sub-Scheme R £ 72 7 1Y I ]
omxE 1528
ek E T T 13 )
Blocx-G s 711 § % o
4. Water Source Sungai Perak
S fnakeMerod N L )
Gravity Free Intake Type (Telok SenaIntake) e
& Designed lutake Dischasge 17.3 mVseg
| 7. Unit Field Water Requirement _|240 Wsei/ha at peak
& [Freigation facilities I I o A R .
Telok SeaaIntake ) Hnake gate : L0 mx 200m x 6005, [Munustdriving, Sieelslide gate
Maincamal ) o B4 %m|Scdimentin canat
Leftbranchcanad A T = 5.1 S
Rightbranchepoat | . 29.6%m] .
 Secondary ganal o 7 659 hm|Cencreic bning SEMEm
. ~ Temparycamal - i . . 188.6 km|Concecie tining 119.5 km
L Related structuies 3075 nos,
9. Drainage Facilities (including Block My - e B}
o Main & secn I TR 1.7} .
_o Tetarydeain | AL N R
oo _Drainageconteol pate {idabparey {0 9nhes)] e
0. Farn Rood N AREmDeS it i eiite swfacing |



Table 2.1.9

(Kemasin/Semerak Scheme)

General Features of Ivvigation and Prainage

e Dm.npl_pg)__ . Features o o
I Number and Name of Sueb-Schene 8 subschemes
- Kemasin Hitir
- Jelawat Rusa :
- Semerak Hilir under desizm review. no phanting presently
- Semersk Hulu under desiga review, no planting presently
- Semerak Seiatan under design wevicw, 5o planting presently
- Semerak Barat under design review, ircigated by movable pumps
- Sungai Yong - Goaal undec design reviaw, single cropping
- JecamRasaa ____|endec desion review. raiefedarea
2. Number ond Name nf Prrigation Block |70 blocks |
- Kemasin Hilir _ $ blocks (B,\.\k ABC D& F) B
L ~FelawatRusa § blocks {Zooe AD, B0.C0. 8BS & CI) _ .
3, Ireigation Area mdudmg sm‘: crhemes wrd‘er the o -
design review I 6EPS ha | o
Kcmasml!i!w L : LT N S
s ddawstBusa - - ; U S0 . -
C-SemerakHaie ] I T ™Y o
oo Semerak Hale T _ IRYL LY I ; e
- Semerak Selatan o
__-Semeeak Barat e _ _ _ _
2 Sungai Yong-Gast - e 2,260 ha e
| -Jecam-Rasau ] . 601 ha .
4 Worer Sowrce L Supplemeated from Kada
- Kemasin Hilir, Sungai Kemasin B
. .- lelanatRusa - Jsungai et | — ]
5t take Method S o o
- Kemasia Hitie B _ |Pumping s Soain FiS :
= Jelawal Rusa Pumping 3rain PiSand2 h.\mu wis .
Cepacity. o_fPump Sraz e _ e
IJTUsedcac_hj_Jnos o e e _ B
. _.._BlockB e |23 stoleachx im0, . e -
_Blxk-C_ s B 123 Vsecleach x 2 nos U
Blok-D 25 Vsec/each x 3 nos,
Block-E 125 UVsecleach x 2 nos,
- delanat Rasa - B - -
S Black-A o |5Useclexchr Ines. e S
_Blxk-B Mam PIS I _
e _B_oo»sltr S _ o o B
_ . MainPrS L 39? lfsccfci x4 o - _ _
Booster P/§ _ |46 Vsecleach 4 nos. S
2. Unit Field Wates Requiremess | ... S SUSEE
cocKemasia e 206Vseohaatpeak S R e
= Jelawat Rusa 206Vsecha st peak .
8 lrrigation Facitities b o [ I
___-KemasinHtr S e e e e e e
o Tedtaryeanst . _ 87 ko) Concraw black | S
oo Relétedstroctures N 94 nos - . T
- elawat Rusa e . .
i o I oAk Concrue b!\-.lr.lmmg o
Related siructures Mdorsd
L. Drginage Facitiges | o _ . - .
cKemasinHohe
oo Yertiary drain
Related siructures
_cddlawatRusa
Main drain
, __Secondary draia
e ey deain
Related structue:
- Tidzl Gate at Sg. Kemasin .
Type of gate T Eeciicat rolier gate R R
_ Sizeandnumberofpgate Slmx45mn§m_____ B e
Powet source Public electricity & Generator (IO‘J kvA 1 uo) o
1. Farm Rood - __39¥mi3m width with gravel pavement




Table 2.1.10  Gencral Features of Irrigation and Drainage

{Besut Scheme)

e Dysemption 0 F Features _ Remarks
} Nuwnber and Nowwe of Sub-Scheane 2 subeschemes o
- Angpa Sub-Scheme
S s s | - Brout Sub-Schemie i o
2 Number aind Nome of Irigation lock 4 hlocks .
- Asz2a Sub-Scheme t block (Compatment 21 :
cBesut Sub-Scheree Iblocks tCompatment 1,3 & 4 _— B}
A NetPrefgation Areq 30640
.- Angga Sub-Scheme B L1438 ha .
- Compatment 2 1,148 ha B
- Besut Sub-Scheme 016 ha
Compatment 1 __ . _1.235hs -
- Compatmentd T e 130602 ]
. Compatment 4 - e U I ¢ ¥ i) I
A WarerSpuree S U U e
. -AuggaSubScheme - }Sungat Argea B e e =
- Besut Sub-Scheme ___tSungai Basut o
——— _|Gravity (Angga Barrage) e
Gravity (Besut Barrage)
_ 6. Designed intake Discharge _ o I L
... nAngpaBamage . o302 mdfsec] .
- Besut Barmage 9.0 milse B ]

7 Uit Freld Woter Requirement
-AnggaSub-Scheme
- Besul Sub-Scheme

4233 secmaal peak
1233 Usec/ha at peak

Focilies
222 Sub-Seheme
_ . AngzaBamage

_ Maincanal

Secondary canal
Teatiary canal |

. |Barmage : Radial gate 7.6 m x 1. 2:m & Zaos

|tmake gate ; Shide gate (1

Tatake gate : Stuice gate (13 m 2 10m2 2

e BOS)

({Baroge cRollergate (12 e x 295 mx 4
. _hes}

Jumages

Wated !.'.al\.m;':

kon| Comrete tining 28km

‘ dary ¢ . ke, Conercte Yiming S6km -
. Ferdarycanal - - 1y Conerchs dining _ -
Related structures
_ 8. Dropnoge Facibizies e e
___Man&sccondaydraing | o o ATt
Tedtiary drsin . &4 km e
241 km

T-10
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Table d.1.1 Rehabilitation and Improvement Plan of System Infrastructure (Master Plan)

Rehabilitatiow/Twprovement Plan.~

IADP Pulau Pinang

1. Improvement of Irrigalton and Drainage Facilities
- Concrcie lining inc'uding removal of sediment (main canal 35 km, sccondary canal 79
k)
- Constuction of regulating structure (main canal 6 nos., secondary canal 12 pos )
- Repair of damaged structures (2 nos.)
- Desilting of drains {tertiary drains 40 kin)
- Pavemcot of farm road (asphalt pavement 11 km)
- Widening of farny road along tertiary canals (100 k)
{1 Provision of Water Management Facilities
- [nstallation of water level stations at main pump stations, intake and major diversion
point on main and secondary canals
- Instatlation of rainfall stations (4 locations)
- Provision of remote control facilitics for major gates and pumps

TADP Xerian

{ J’mprmemem of Irrigation and Drainage Facitities
Construction of new drains (17 km)
- Desilting of existing drains {570 km)
- Construction of bunds (150 km)
- Construction and repair of drainage gates (2 locations)
- Constrection of drainage control structures
- Concrete lining including removal of sedimcat {main canal 62 km, secondary canal 40
km)
- Construciion of regulating structure {main canal 7 nos., secondary canal 8 nos.)
Repair of damaged structores (16 nos.)
- Pavement of farm road (asphalt pavernent 40 km)
- Widening of farm road along tertiary canals (100 km)
I Provision of Water Management Facilities
- Instaliation of water lcvel stations at Bukit Merah reservoir intake, Bogak pump station
and major diversion point on 'main and secondary canals
- [Installation of rainfall statiens (4 locations)
- Provision of remote control facilities for major gates and pumps

TADP Sungai Manik

L. Improvenent of Irrigation and Drainage Facifities
- Construction of seitling basin at Jownstream of intake structure
- Concrete lining (secondary canal 51 km, tegtiary canal 135 km)
- Coostruction of regulating structore {secondary canal 2 nos.)
- Construction of road crossing structures (4 nos.)
- Repair of damaged structures (34 nos.)
- Desilting of drains {main drain 12 km)
- Pavement of farm road (asphalt pavement 13 km)
- Widening of farm road along teriiary canals {42 km)
Il Provision of Water Managenient Facilities
- Instaltation of water fevel stations at intake and major diversion point on main and
secondary canals
- Installation of rainfall stations (2 focations)
- _Provision of remote control facilities for major gates

TADP Seberang Perak

I Improvement of Irrigation and Drainage Facilities
- Removal of sediment in canal (46km)
- Concrete lining (secondary canal 12 km, tertiary canal 69 km)
- Construction of regulating structure {5 nos.)
- Construction of spillway on main canal
- Repair of damaged structures (53 nos.)
- Desilting of drains (main drain 13 km)
- Construction of farm road {6 km)
Widening of farm road along tertiary canals (35 km)
If Prousmn of Warer Management Facilities
- Installation of water level stations at intake and major diversion point on main and
secondary canals
- [Installation of rainfall stations (2 locations)
- Provision of remote control facilities for major gates including motorization of intake
and bifurcation gates
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Table 4.1.1  Rehabilitation and Improvement Plan of System Infrastructure (Master Plan)

Name of Scheme

IABDP Kemasin/Semerak

L Improvement of rrigation end Prainage Facilities

Repair of damaged struciures (9 nos.)

- Desitting of drains (main drain 20 km)
- Widening of farm road along teritary canals (36 ko)
N Provision of Water Management Facilities
- Instatiation of water level stations al major pump stations

lnstaltation of rainfall stations (2 locations)

"Rebabilitation/Improvement Plan

TADP Besul

b Iprovement of Irrigation and Drainage Facilities
- Replacement of Angga Barrage

Repair of Bosut Barrage gates (4 nos.)

- Concrete lining (main & secondary canals 26 km, tertiary canal 3 ki)

Heightening of existing lining canal (12 km}
Construction of regulating structure (0 nos.}

Repair of damaged structures (74 nos.)

Desilting of drains (main drain 16 k)

Construction of farm road (6 km)

Construction of drainage control strectures (15 nos.)
Pavement of farm road (aspbalt pavement 8 km)
Widening of farm road along tertiary canals (27 km) -

I Provision of Woter Management Facilities

- Instatlation of water level stations at Angga & Besut Barrage and major diverston point

on main and secondary canals
{nstallation of rainfall stations (3 locations)
Pravision of remote control facilitics for major gates
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Table 4.1.3  Proposed Farming Practices

[ . - . _ . AUnit ha)
Activities Kind s8d Amount of Ispots _ Manhe
S U . SRR ) S
1. Lanad preparalion
Wet direct seeding
1 Ist Rotavation Teackor + Rotavator 1 round 20
2 2nd Rotavation Tractor + Rotavalor { round i3
1 Pudlling Tractor + Paddy Hairow 1 rovnd 4
By dirocrseeding
1 st Rotavation Tractor + Rodavator b round [R]
2 Iad Rotay alion Tractor + Rotavatar ¥ round 1.7
1. Seeding Sead rate 60 - 80k g/ha
Wet Seeding  Tractor + Power Blower/Granule 1%
applicator or Brogdcaster
Dry Seeding  Tracior + Power Blowe/Granule 1.0
applicator o Broadeaster
Pressing  Teacior 4 Roter bucket/Land Rolles 1.0
1. Fertilizing
Lime er MgO Application {(if necessary) 0 20
Traciot + Lince sower
Lime . 2 Stontha
MgO 130kg/ha
1 1st Top dressing Tractor + Granule applicator/Power 12 1.2
2 2nd Top dressing Brower or Broadoaster 12 12
3 Md Top diessing 12 1.2
Fectilizer N:P205:K20=100 - 120:30-50:30-40
Subsidy: Mixtore 200kg, Urea 100kg
Additional:  Mix: WOkg
Urea 40k
. Pest and Weed contrel
1 Weed control
Wet direct seediag Tractor + Granule Applicator, Carpet Dustor, Boom Sprayer
2times 24
Dimepiperate/Bensulfuron-methyl 30-40kg/ha
{Yukamate/Push)
24PA (24-D amine) 30-45kgha
Dry direel seediag Tractor + Gransle Applicator, Carpet Dustor, Boom Sprayee
3times 31
Thicbeacarb {Saturm) 6000-12000mLha
Thivdeacarb {Saturn) 30-40kg/Mma
24PA (2.4-D amine) 30-45kgMa
2 Pes:'l Controd Tractor + Granule Apphicator, Carpet Dustor, Boom Speayer
2 times
BPMC (fenobucerb) Mikg/ha 19 19,
Buprofesin 600cc/ha
3 Ratcontsol Tractor
2times Brat 250mlha 13 13
Y. Harvesting
1 Harvestiag Combinharvester with chopper [Xi] 10
2 Fransportation Lorry
Vi Preparatory Work 0 20
vl Others 100 £0.0
i e
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Tabic 4.2.1 Environmenlal check-list of the Internationat

Commnission on Ivrigation and Drainage

Category

Cheek Ttenis

Level of impacts

Pomiive bpact
very likely

- l
!
I

pussihle

Fumitive fmpact

Tikely

N Fanghact

Neyputive
Impact
umsabie

Nepgutive
impact
tikedy

=3

% Hydrolowy

Pollution

t-i Low ﬂon regime
£2 Floed wwgime

t-3 Opoeatien of darns
1-4 T atl of warer tahle
| 1-5 Rise of water lablc

fem

Commenis

i 1 Salute disgersion

2 ZTo-m. substances
2 3 Organic pailuhon

2 -4 Anzerobic effects o

2-5 Gas emissions

ot e
t

Soils

H
t
|

Sediments

3-1 Soit salinity
3280l properties
3.3 Saline gmundw ater

3—1 Sx‘lme drainage
3 -3 Salme intresion

! I Local erosion

12 Minteeland eftect
13 River mmphobgy
4-4 ('h:.nnd ceznmg
15 S:d;memanon ’
16 l:s:uury erosion

Ecology

5-1 Project lands

5-2 Water bodics

5-3Surounding aceas
§4Va!le){1 ::h:)r;s
5.5 We{lands & p!r.iins

5-6 Rare species ) -

.‘{ ¥ Animal mlgranoﬁ

5-8 Natural industry

D i e e e D ie n e e

SoCiomeconomic

6-1 Popuiation change

lS 2 Income & amenity

6 3 Human  migration

64 Resm!eme 54

&5 Women's role

66 Mmon!y 270U ps

6 7 Sites of value

I3 S Regional effects

& 9 User involy tment

£10 Recreation

Health

7-1 Water & sanitation

? 2 Habuahon

73 Hca_hh eV |ces

?4 Nutrition

1 5 Rdn:amn effnl

? 6 Discase e¢

-7 Dz:jease hosls

7-8 Disease conial

79 Other hazards

Imbalance

B-bPests & \u::ds

8-2 Amrr.d dnscascs

8-3 Aquatic weeds
B S(mcrurnt damage

8 5 Ammal lmbalances

Total Number
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Talble 4.3.2 Cost of Improvement Works for System Infrastructure (1/2)

(Master Plan)

Kerian Seheme

Work Item Constraction Cost (RM)
1. Dircet Cost
Congrete Lining of Canals 42,972,000
Improvement of Drainage Facililics 13,089,000
Improvement of Faum Roads 3,759,000
Improvement of Related Structures 471,000
Total 60,291,000
2. Physical Contingency 9,044,030
3. Engincering Cost 6,029,000
4. Administralion Cost 3,015,000
Grand Tolal 78,379,000
Besut Scheme
Work Item Construction Cost (RM)
1. Direct Cost
Replacement of Besut Barrage Gates 8,000,000
Construction of New Angga Barrage 1,800,000
Concrete Lining of Canals 7,659,000
Improvement of Drainage Facilities 534,000
Impraovement of Facm Roads 1,440,000
Improvement of Related Structures 1,179,000
Total 20,612,000
2. Physical Contingency 3,092,000
3. Engineering Cost 2,061,000
4. Administration Cost 1,031,000
Grand Total 26,796,000
Pulau Pinang Scheme
Work ltem Canstruction Cost (RM)
1. Direct Cost
Concrete Lining of Canals 22,473,000
Improvement of Drainage Facilities 99,600
improvement of Farm Roads 1,860,000
Improvement of Related Structures 230,000
Total 24,662,000
2. Physical Contingency 3,699,000
3. Engineering Cost 2,466,000
4. Administration Cost 1,233,000
Grand Total 32,060,000
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Table 4.3.2 Cost of Improvement Works for System Infrastructure (212)

{(Master Plan)

Sungai Manik Scheme

Work ftem Consiruction Cost (RM)

1. Direct Cost
Construction of Settling Basin 113,000
Concrete Lining of Canals 18,600,000
Improvement of Drainage Facilities 74,000
Tmprovement of Farm Roads 2,095,000
Improvement of Related Structures 808,000

Total 21,690,000

2. Physical Contingency 3,254,06060

3. Engineering Cost 2,169,000

4, Administration Cost 1,085,000

Grand Total 28,198,000
Seberang Perak Scheme
o Work item Construction Cost (RM)

i. Direct Cost ‘
Concrete Lining of Canals 10,253,000
Desilting of Irrigation Canals - 202,000
Improvement of Drainage Facilities 32,000
Improvement of Farm Roads 331,000
Replacement of Intake Gates 3,888,000
Improvement of Related Structures 900,000

Total 15,606,000

2. Physical Contingency 2,341,000

3. Engineering Cost 1,561,000

4. Administration Cost 780,600

Grand Total 20,288,000

Kemasin/Semerak Scheme '

' : Work ftem Construction Cost {(RM)

1. Direct Cost-

Concrete Lining of Canals 38,000
Improvement of Drainage Facilities 153,000
Improvement of Farm Roads 964,000
Improvement of Related Siructures 153,000

o S Total £,308,000

2. Physical Contingency 196,000

3. Engineering Cost 131,000

4. Administration Cost 65,000

Grand Total 1,700,000
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Table 4.3.3  Cost of Improvement Works for In-field Infrastructure (1/2)

Kerian Scheme

{Master Plan)

O Work Itiem

Constraction Cost (RM)

[. Direct Cost

Land Leveling 5,700,000
Inficld Channel 964,000
Control Box o 508,000
Tramiine 9,659,000
Total 16,831,060

2. Physical Contingency 2,525,000
3. Engincering Cost 1,683,000
4, Administration Cost 242,000
Grand Total 21,881,000

Besut Scheme

Work ltemn

Construction Cost {RM)

1. Direct Cost

1,443,000

fL.and Leveling
Infield Channel 244,000
Control Box 186,000
Total £,873,000
2. Physical Contingency 281,000
3. Engineecring Cost 137,000
4. Administration Cost 94,000
Grand Total 2,435,000
Pulau Pinang Scheme
Work ltem Construction Cost (RM)
1. Direct Cost
Land Leveling 2,665,000
Inficld Channel 451,000
Control Box 204,000
Total 3,320,000
2. Physical Contingency 498,000
3. Engineering Cost 332,000
4. Administration Cost 166,000
Grand Total 4,316,000




Table 4.3.3 Cosl of Improvement Works for In-ficld Infrastructure (2/2)

Sungai Manik Scheme

(Master IMlan)

Work ltem

Construction Cost (RM) |

1. Direct Cost

Land Leveling 1,793,000
Inficld Channet ' 307,000
Control Box 139,000
Total 2,239,000

2. Physical Contingency 336,000
3. Dngincering Cost 224,000
4. Administration Cost 112,000
Grand Total 2,911,000

Seberang Perak Scheme

Work Item Construction Cost (RM)
1. Direct Cost

Land Leveling 1,118,000
Inficld Channel 190,000
Control Box 87,000
. Total 1,395,000
2. Physical Conlingency 209,000
3. Engineering Cost 140,000
4. Administration Cost 70,000
Grand Total 1,814,000

Kemasin/Semerak Scheme

: Work Item Construction Cost (RM)
l. Direct Cost

Land Leveling 510,000
Inficld Channel 87,000
Control Box - 66,000
; Total 663,000
2. Physical Contingency 99,000
3. Engineering Cost 66,000
4. Administration Cost 33,0600
Grand Total 861,000
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‘Table 4.5.1 Comparison of Five Granary Schenes for Selection of Priority Schemes

MName of Scheme -
Item Pulau Pinang | Kerian/ Sungai Manik Scherane Kemasin Ketara
Kerian Sg. Manik Porak Semerak (Besut)
(1) Location Wesst Coast f [ Wesst Coast /| Wesst Coast /| Wesst Coast /| £ast Coast/ jEast Coast/
Pulau Pinang |Perak State  [Perak State  |Perak State Kclantan Terenganu
State State State
{2) Scale (rrigation
Area: ha) 9,832 23,560 6,318 8,708 6,595 5,164
(3) Water Availability | Relatively  {Not so severe | No problem | No problem Severe Severe
severe
(1) lrripgation & Completed / |Completed 7 |Completed/ |Completed / | Not yet Completed /
Drainage Facilities [necessity of  [necessity of ncccs'sity of [necessity of completed  |necessity of
improvement jimprovement jimprovement impravement improvement
{5) Water Management [No telemetry |Telemetry No tetemetry |No telemetry {No telemetry |No telemeltry
Sysytem system syslem exists [system system system system
but not
completed.
(6} Cropping Intcnsity 189 164 151 191 57 163
{Average in 1990 -
1994 : %)
{7) Unit Yield of Paddy 230 294 3.05 353 2.82 3.18
(Average in 1990 -
1994 . ton/ha)
{8) Farm Income 6,407 1,693 3,479 3713 1,409 2,784
{RM/Year)
(9) Farm-based
Organization
- Under DOA 108 5G 11 6 6 30
- Under PPK 33 il 8 i 13 -
- Estate/Mini estate 2 - - 1 - -
{10) Competetion with | Very severe Severe Not so severe |Not so severe | Not 5o severe |Not so severe
Indusrialization




Table 4.5.2 Disbursement Schedule (Master Plan}

} B o o o Unit : x 1000 RM
T Yea] 1999 | 2000 | 2000 | 2002 | 2003 [ 2001 | 2005 ] 2006 [ Total
Scheme T L
[ 1. Kerian Scheme R
1. Impm\ ement of Sysiem tnfrastructures .2.2.3.:18 ) EZLWS 19618 13,966 . . .?_8._.‘_1:9
2. !mpm\cment of In-field Inlrasteuctures "2;,-35 Camsh ”\5 N 37;5 s 1735 73,7'3.5 o ;_:;3_5 ' 21,881
3 Water \1anagcmm! / Momtonng S)slem ' s8] 5087 501 53 ' ' . |_5.49§
4. i‘r:umng Of Wa!er Users Gmup o ﬁ N -';? 7 128 7 7 ”2] oo o ’ 37
Total wsl 30287 s 16781 2,76 2008 raasl s 116096
i. Hcsuf Scheme 7 )
1. Improvement of System lafrastructuces neos|  trool  a0es i 16796
2. Improvement of fn-field Infrasteuctures |~ 3 e a4 104 4 104 a4 w2435
k) Waler'\!auagem\nt!‘\lomlonng System! " pis3] aess) e ' B B P
4 Tmlmngof\’\alﬂUSCISC(OUP VS R’ RS B o ) o 102
. Total 4195 19 4654 310 310 | 3ed] 308 xagee
1. Pu!au Pinang Scheme o - o )
T _.lmpai\;[f\;rm ofS)slénllnfraslructurcs _"_g.;;" ) 8,511 77"3,0; e o T _;_2&60
2. Improvement of In-ficld Infrastroctures | sl sw 540 550 saal s s s
o 3. Water \!anag;mcnthomtonng S)stem - 1335 3233 o5 R o 10301
B ng'of\vV_atE_r_l_Jsr:r_s Group Teol T el i T 55 7_:”___ o ’ }?}
_ T‘:"a' - 132lor 12491 ML1E9 7,963 585] 3| 540 50| 47,056
V. Sungai Manik Scheme A Y N R I D N
1. Improvement of System Infrasiructores | sl 7am|  eoss]  eoss] R T
2, _lmpm\tmcnlof In-fickd Infrastructures Y YT R I YT Y Y Y wil 2011
. Water Management7 Monitoring Systemd a8 3103 a0s] | ) ) 6385
_ A Taaining of Watciﬂ?c?f(irbuﬁm—"' ;3#' ST T D D R m
e H1A87) 11,089 6,763 6417 A _E"!“ ......... R S| D 722
V Scbcrang Perak Scheme T o N R I A A A S
) ] ]mprmenﬁnt—af-g-)slem lnfrasmisturc:” ) - __;,;4__?, T L 7772672733
2. Tmprovement of Ta-field Infrastrictures b e R S L 1514
o 3 Waicr Managcrnent! Momlonng S}Stem ” 7;33 ' 2'8:8 V o o o T _g’;é_ﬁ
4. Training of Water Users Group S T T . I T »
e Tt ] nest Cevs] om0l anl | | | snass)
Vi Kemasin/Semerak Scheme |7 |7 N A Y T e
1 Tmpovement of System Infrastructuces | “yorgl  enf ] [T )T T T g
2, Uraprovement of In-field Infrasttuctures. 287 187 281 861
3. Water Managemeat/ Monitoring S}slem R N N N ™™ 77‘#1?3 s 1651
A Tamiag o Waer Dsas Groop | ol T Tl T TR T T T T
R Total | oseor  neool  ass| sl asl s o sus
Vil Whole Schemes T I D R T -
a l"fr_nprmc'mc'ntof Systert Infrastructures Cosnees] asml el ol T T ol of 187421
2. Tmprovement of fa-ficid Infrastructures asst| aastl aaol  anzol  anso] sl awe]  3ams
3. Water Managernent / Monitoring Systeml 17| Tnses]  ooss| sl sl ass| el o anam
4 maimngol Water Users Growp | asel el aml asl sl o o ol e
Grand Total 2068) 80976l  ssam)  mvorsl  azer]  ams|  a3n] i) 27036
Note ; Costs for impravement of system infrastructures and in-field infrastructares show for Jelawat Rusa and

Kemasin Hilir sub-schemes.,
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Table 5.1.2  Existing Telemetry Facilities in Kerian Scheme

I. Central Station  : Bagan Serai
2. Repeater Station @ Bakit Larut

1. Remote Station

_l CU_L;: - Namwe Rainfal! Water Level
Gauge Gauge
01 Bukit Bertim 1
B 02 Jemerang Sciar }
03 Pondok Tanjung } 1
B ™ Bukit Mcrah Intake I 1
05 Padang [ alang 1 1
. 06 Sclama i i
&7 Samagagah 1 1
03 Ampang Jajar I }
09 FDC Alor Pongsu 2
10 Alor Pancor 1
11 Jatan Banjar 1 2
12 Jalan Baru | 3
13 FOC Kuala Kurau i
14 FDC Tg Piandang i
15 Sungai Acheh i
16 IFDC Kubu Gajah 1
1?7 FDC Simpang Empat 1
I8 Terusan Sclinsing 1 1
19 FDC Kampung Sclinsing 1
20 Supgat Kata 2
21 Kelian Guaung I
22 Ibu Bekalan Ijok i
23 Sungai Merah i 1
24 (Not used)
25 Bukit Merah (2) 2
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Table 5.1.5  Soil Classification and Suitability for Paddy in Kerian

Soil Type and Scries Sniml\ililyﬁﬂk\r’ Arca Rate
o Pacldy {ha} (%0
1 Marine Alluvial Soils
Soil Series
1 Scrong suttable 97510 27.72%
2 Bakau suitable 6,170.1 17.54%
3 Sabrang suitable 1,093.5 %
4 Piandang marginal 749.3 2.13%
5 Sedaka - 2458 0.70%
6 Chenan - 123.1 0.35%
7 Keranji unsuitable 187 0.03%
Sub-tolat 18,147.5 51.58%
1. Brackish Water Deposiis
Soil Serics .
1 Beriah suitable 9,2259 26.22%
2 Brown Clay suitable 1,705.0 4.85%
3 Sedu - 180.2 0.51%
4 Yawa - 648 0.18%
5 Udang - 13.4 0.04%
Sub-total 111803 I.RO%
II1.  High Organic Matter Soils
Soil Series
1 Linau marginal 4,390.0 12.48%
2 Organic Clay marginal 1,452.0 4.13%
Sub-total 58420 16.60%
1V,  Others
1 Residental - 7.3 0.02%
35,186.1 100.00%

Source: Semi-detaited Soil Servey of the Padi Growing Arcas in the Krian District Perak, DOA

Area (ha) = Rate (%)
Suitable 219485 79.43
Marginal 6,591.3 18.73
Unsuitable 11.7 0.03
ND 634.6 1.80
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TFable §,1,7 Cost of Improvement Works for System Infrastructure

{Kerian Schieme)

Woikfew

[ 1. Direet Cost
Concrete Lining of Canals

N ?ﬂmlmqj@f_ﬁwl (RM)

L

L80 , i ~45,233400

" Tmpravement of Drainage Facilities I 14,542,400}
fmprovement of Farm Roads i - 4,176,000
_Improvement « of Rulah.d Structures _______, ;j_;__ _AUG,?_OC_!
Total 61,422,000

2. Physical Contingency o - 9,663,300
3 Enginecring Cost - -1 6.442,200
~Administration Cost 7 3321160

~ Grand Total 83,748,600

Table 5.1.8 Cost of Fmprovement Works for In-fictd Infrastructure

{Kerian Scheme)
Work Item Construction Cost (RM)
1. Dircet Cost -
Land Leveling 5,700,600
Infield Channcl 565,000
Control Box 505,000
Tramiine B 12,074,500
Total B 19,249,100
2. Physical Contingency ] T 2,887,400
3. Engincering Cost - 1,924,900]
4. Administration Cost 3 962,500
i Grand Total 25,023,900

Table 5.1.9 Cost for Establishment of Telemetry and Telecontrol Facilities

{Kerian Scheme)

Wark Iiem

Ccmgruction Cost {RM)

i. Direct Cost

Central Station L 266,300
Repeater Station 18,700
Water Level Gauge ir. RTU 1,213,000
Rainfall Gauge ine. RTU 43,400
Remote Gate/ Pump 9,694,100
Total 11,255,500

2. Physical Contingency 1,688,400
3. Engincenng Cost 1,125,600
4. Administration Cost 562,800]
L Grand Total - 14,612,300

Table 5.1.10 Cost for Establiskment of Monitoring and Feedback Facilities

{Kerian Scheme}

Work ltem Construction Cost (RM) |

1. Direct Cosl
Master Station 227,000
Player & TV 355,000
Additional TV 6,000
Winng 58,800
MOA, DID & DOA HQ) 21,800
: Total 668,600
2. Physical Conlingency 160,300
3. Engincering Cost 66,500
4. Administration Cost 33,500
Grand Total 869,300




Table §.1.11 Training Cost for Water Users' Group

(Kevim

1 Scheme)

Off-Site Training
WUGs | Total WUG | Training day Uit Total
Compartment Leaders per Leader  |RM/day/person Cost
{Nos) {RM)
Computment ALB 20 40 3 400 48,600
Compartiment C 4 8 3 400 9,600
Compartrnent D 17 33 3 400 40,800
Compartment E&F 22 44 3 400 52,800
Compartment G&H 21 42 3 400 50,400
Total 84 163 201,600
On-Site Training
Farmers WUGs Training day Unit Tetal
Compartment per farmer [RM/day/person Cost
{Nos) {(Nos) {RM)
Compartment A&B 20 2 5
Compartiment C 4 2 5
Compartment DD 17 2 5
Compartiment E&F 22 2 5
Compartment G&H 2} 2 5
Total 13,485 84 134,850
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Table §.1.13

Benefit and Cost Flow of Kerian Scheme

e . ARM 00D
Yeor Benefn I Cost

o Wikewt ) With F leceemy | System Infield  Training Telemotry O&M  Replace Total | BC

___ Min O  Toml | M O Total | Benefit | Infra.  lafra. Cost Feedback  Cost  -meat  Cost
1| 26555 12,321 32.876] 19,645 10807 36452 -4 22911 2982 72 sy nwm 33535 - M5
2 | 20555 17300 31.878] 20207 12,761 31,968 2| n9H 2952 72 499 4599 15.590] -35.49%
1 | 20585 173210 X1876] 22221 0166 42,38 4.511] 20086 2952 120 4910 65619 34,747} 300 236
4 | 20,555 1231 17.876| 25686 24023 49909 11832 14059 2952 25 2 180 24833 13061
5 ] 20555 1133 37876 30602 2333 5993 22050 0 2932 26 ¢ 784 10733 12
6 | 0,555 17.321 17.876] 35518 3463 10057 32,280 ¢ 2552 0 OB & 10,757] 21,524
7 120555 12,321 37.876] 40,434 39,947 80,38) 42,504 0 2952 0 0 78 10751 31,748
8 1 20555 13,321 378761 45350 45255 90604 52728 ¢ 2952 0 ¢ 1E 10,752 41,992
9 [ 20855 17320 32876 SLASS 51060 102215 64339 1804 7.805r 56,54
10 | 20,555 13,321 37.876] 35,509 55,414 110923 73046 7804 14664 22,468] SD.578
11 | 20,885 1731 22876 38,412 38,316 116,728 18852 7804 2804 11047
12 1 20555 17.321 37.876[ 59863 SRT6R M112.630] 81,754 7.504 TEDH 73950
i3 ] 20,555 173201 3T.8T6) 59863 59,768 119630 81,754 7.504 1804 73950
14 | 20555 12,321 32876 59.863 59,768 119,630] 81754 1,804 1.804| 73,950
15 | 20,585 17327 378761 S9.863 59,768 1192630 81754 7.804 7.804) 73930
16 | 20,555 17,321 37876; 59.86) 59,768 119,630 81,754 7.504 18| 73950
17 | 20,555 12321 X7.876] 59663 59,768 119.630] 81754 1.804 1.304] 710,950
18 | 20555 17,321 Y2.876| 59263 59,763 119630 8198 1,504 1.304) 73950
b9 | 20355 17321 31.876| 59.86) 59,768 1196301 81,754 1.804 7.804] 13950
a3 | 200555 17,321 27376] 59,863 59,768 119.630] 81754 T804 22444 40.248) 41506
21 | 20555 172,021 31.876] 5986} 59763 119630 81,754 7504 1.5041 73,550
22 | 20,555 17328 31.876] 59.86) 59,168 119630 81754 7.804 1.304) 13,950
23 | 20,5585 11321 N1816] 59.863 59.763 119630 81,754 7,804 7,804 13950
24 | 20.555 1230 NLEY6] 59863 59768 19630 81,754 7301 1304 739850
25 {20,555 1,32 37.874] $9.863 59.768 119600  £1.754 7.804 1.804] 3950
26 | 20555 12328 37.876) 59,863 59,763 119,630 81,754 1804 7.804] 72950
21 | 20555 17,321 17.876] 59.86% 52,768 119,630 81,754 2.804 1804 73950
28 | 20,555 17,221 37.876] S2.863 52768 119630F 81,754 2804 T804| 73950
29 | 20,555 12321 37.876] 59,863 55,763 119,630 81,754 T804 7803 73,950
30 | 20555 17,321 37.876] 59863 55,768 1i9.630] 81,754 T 14661 22468 59.386
N | X555 11321 37876) 59863 59,768 119.630] 81784 7.80% 1.304) 73950
32 F 20,555 17021 37.876] 59.863 59768 119.630] 81,353 7.504 7.804] 73950
33 | 20555 17,321 37876 59.863 39,768 119.630] 81,754 T804 7.804] 73,950
3| 20555 17,320 31.876] 39863 59,168 11963 81,754 7.804 7.804] 73,950
35 | 20,555 §2321 37.875] 59,862 59,768 119.630 81754 7.804 7.804] 73,950
36 | 20555 17321 37.876] 59,863 59,768 115,630 81,754 7.804 7.504] 73950
37 | 20555 12321 32.876] 59.86) 59768 1196301  B1,754 1.804 78041 73,930
38 | 20555 12320 32876| 59863 59,768 1196301  B1.754 1.804 7.804) 73,950
39 | 20555 17,321 37.876( 59,863 59.768 119630 81,754 1.804 7.804] 72,950
40 | 20,555 11321 31E76) 59863 $9.768 119,630]  BLIs4 T804 3244 40.248] 41,508
41 | 20555 17,320 X1.876) $9.863 59.768 119.630] 81,754 7.804 1.804] 71,950
42 | 20,555 12,321 37.876] 59863 59763 119630 81,754 1804 7.804] 73950
43 | 20555 17321 37,876] 59363 55,763 119,630 8L754 1804 2.804] 73,950
44 120555 17321 37876 59,863 59.768 119.630f 81,754 1804 T804 72,930
45 | 20555 12321 32.876f 59363 59768 119.630F 81754 7.304 7.804] 73,950
45 | 20,555 17,320 37.376] 59.863 59763 119,630 81,754 1,804 2.804] 73,950
47 | 20,555 17.32) 371876] 59.863 59,768 119.600] 81,754 1504 7.804] 72950
48 | 20,555 17,321 37.876] 59.863 59.768 119,630 81,754 1.304 7804) 73,950
49 | 20555 17,328 37.876] 59,863 59.768 119630 81,954 1,804 7,804] 73,950
S0 | 20,555 7330 37R76| 59863 59768 119630] 81,354 7504 14661 22.468) 59,286
3.569227] 80.09% 23620 ite 5210 330,355 103380 603.476] 2M4.4%

Sensitivity
Cost

Benefil 0% 1G% 20%

IRR - 24.1% 0% 244% NY% NE%

B | 259 -10% 23 1% W%

NPV 117,028 -20% 203% 192% 18.3%




Table 5.2.1

Area-Wise Conditions in Besul Scheme

ltems Besut Sub-scherae ) _Angga§§ Total/
Comp.\rlmnt 1 Companmerd 3 Comparunent 4 Comparime r-z2 Average
Parcel Area tha) 1,234 s‘ 1.306.4 14746 (REPR 5163
Planted Area (ha)*1 22652 RARH 26106 10912 9089 8
Cropping tntensity (44) 1834 1625 177.0 1x22 176 0
Yicld (¢ha)y¥2 11 13 47 12 32
Production (ton) 9.1 91280 10,9635 o emID 472
tirigation Schedule ) up strearn PS downsteeamn PS
-Main season l’rorn mxd Nov. II'mm early Dec fmm mad hm from id Nov. , from ¢arly Dec.
o otaie Mar. tomid Apr. to!atc Mar. | tolaeMar. | wmid Apr
-Off season _Jfeom early Ma)![rou'\ i, May (ron early May| Fomeacdy May | frommid May
o . |iolate Sep. Eto early Oc ‘;_lo tate Sep. | tolare Sep. i toearly O B
Planung Melhod R )  Wa Direct Seeding o
Land Prcjiafauon N ) Mechamzed Isl by 4W teagtor, 2nd by 2Wtrmor o _
Varigties Used o o MRSy )
Festilizer Applic lcal ion B The 'raa;omy of f_nrers applys Subsady fem'hzer only. ) ~
Harvesting . . Mechanized (combine harvestery - . _
Machinery R 1 o
-4 W tractors #H o
-2 W uactors ) 64 ) 642
-Combin har\estor o S & i - 6
Irrigation System 4% mha N2mha 58 m.'h:x l - CASmba 48 mha
trrigation Condition o wawrshodagein droug,ht season .
DrainageSystem | stera | sz | armma Csem | 46 it
Drainage Condition } L  Sedimentationindeains - B
Faom Road _ Roaddensity : 46 mhza o
Tertiary Sy s!cm (‘:mal dwsuy 25 pvhain avarage. ined with concrete
_tobedone™3l o o el % R DR, .
Crop Bp@g&.l (RMha) Gross Return: RM2,575/Ma, Production Cost t: RM1,52 52‘.113 Net Return RMI OSI-'haV B )
Farm Income {RMfytar) 1 Famlncome: RM2,784, Non-Farm Income: MR3,335 Torad RM6.120 o
Farmers’ Qrganization*4 SI; 8} 9{ 5 30

*1: 4seasons average (95 off - '96/97 main)

*2: Estimated figure based on § seasons average (94/95 main - 96/97 main), net paddy factor: 0.501s applied.

*3: off-season ‘98
*5. KP (Kunputan Petani)
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Table 5.2,5 Soil Classification and Suitability for Paddy in Ketara(Besut)

’ ‘i_ml_ﬁf\ and Serics ’ Quut;g;!:iyifgri Arca Rate
by B L
i Riverne Altasium
Sotl Beries
I Tok Yong 2 masginal 199482 RX WAL
2 Kg Chempaka 2 margina) 21432 18.09%
1 Holysood 3 unsyitable 2946 2.49%
4 Kg. Lating 2 marginal 6681.7 559%
5 Sg.Jabil 2 marginal 3492 2953%
6 Batu Hitans 2 marginal 364 Q3%
7 Kg. Tepus 2 marginal 6353 5.36%
§ Pasir Puteh 3 unsuitable 1,136.7 9.60%
9 Local Allevium 3 unsuitahle 287 0.24%
10 Kg. Binjai 3 uasuitable 4319 3.70%
Sub-fotal ) 9mo 8207%
M. Organic Soils
Soit Series
I Brown Clay X unsuitable 165 0.65%
2 Pext X unsuitable LT 1545
Sub-total 2942 248%
1. Mixed Rivedine and Marine Alluvium
1 Lubok Itec 3 wunsuitable 635 0.22%
V. Marine Afluvium
Soit Series
I Rusiia 3 unsuitable 443 0.38%
2 Rudua 3 unsuitable 230.7 1.95%
Sub-total 2752 232%
V.  Shale
i Malacca Munchong Ass. 3 unsuiigble 4015 I44%
2 Durian-Aalacca Ass. 3 uensuitable 1578 1.33%
Sub-total 5653 4.17%
VI.  Granite and Granodiorite
1 Jerangau 3 unsuitable 291 0.25%
2 Jerangau-Rangam Ass. 3 unsuitable 1689 645%
Sub-total 7980 674%
VI, Misceltancous
| Steepland 3 unsuitable 1283 1.08%
118466 100.00%

Source: Scini-detailed Soil Servey of the Padi Growing Areas in the Krian District Perak, DOA

Area (ha) Rate (%)
suitable 0 0.00
masginal 7.824.1 66.04
unsuitable 4,022 5 3396
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Table 5,.2.7 Cost of Tmprovement Works for System Infrastructore

(Besut Scheme)

“__‘ i Work Itcm L r——i‘(\nsifuclion Cost (RM)
1. Direct Cost . _ ]
__ Replacement of Besut Barrage Gates B 8,000,000
Construction of New Angea Bamage 1,800,000
| Concrete Lining of Canals RS 8,500,200
~Tmprovement of Drainage Facilies ) ARG
_Amprovementof Farm Roads . . 1.439.500
Improvement of Related Structeres 1,178,600
T T 21,460,600
[ 2. Physical Contingeney 3,219,100
3. EnginceringCost R B 2,146,100
4. AdministrationCost 1,073,000
o Grandfoal ) 217,898,800

Table 5.2.8 Cost of Imprevement Works for In-field Infrastructure

{Besut Scheme)

Work ltem Construction Cost (RM) |

1. Direct Cost
Land Leveling 1,443,300}
| Infield Chanocl 244,700
Control Box - 186,300
Toial 1,874,300
| 2. Thysicat Contingency Y < 1 1.1
3. Engineesing Cost 187,400
4. Administration Cost 93,760
Grand Total 2,436,500

Table 5.2.9 Cost for Establishment of Telemetry and Telecontro! Facilities

{Besut Scheme)

Work fiem e Construction Cost (RM)
1. Direct Cost
Central Station Installed in Pilot Project
Repeater Station 1 - 0
Water Level Gauge inc, RTU 974,900
Rainfall Gavge inc. RKTU 24,200
Remote Gate/ Pump 1,712,100
Totat 2,711,200
2. Physical Contingency 406,700
3. Engineering Cosl 271,200
4. Administration Cost 135,600
Grand Total 3,524,700
Table 5.2.10 Cost for Establishmeat of Monitoring and Feedback Facilities
(Besut Scheme)
Work Item Construction Cost (RM)
1. Diceci Cost
Masler Station 227,000
Player & TV 390,500
Additional TV 8,000
Wising 62,500]
MOA, DID & DOA HQ 21,500
Total 709,800
2. Physical Contingency 106,500
3. Engineering Cost 71,000
4. Administration Cost 35,500
Grand Total 922,800
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Table 5.2.11 Training Cost for Water Users’ Group
(Besut Scheme)

Off-Site Training .
WUGs | Total WUG | Training day Unit Total
Compartnent Leaders per Leader  [RM/dayfperson Cost
(Nos) (RM)
Compartment | 8 16 3 400 19,200
Compariment 2 5 10 3 400 12,000
Compartment 3 8 16 3 400 16,200
Compartment 4 9 18 3 400 21,600
Total 30 60 72,000
On-Site Training
Farmers WUGs Training day Unit Total
Compartment per farmer  |RM/day/person Cost
{Nos} (Nos) (RAM)
Compartment 1 659 8 2 5 6.590
Compartment 2 509 5 2 5 5,090
Compariment 3 858 8 2 5 8,580
Compartiment 4 1,028 9 2 5 10,280
Total 3,054 30 30,540
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Table 5.2.13 Benefit and Cost Flow of KETARA (Besul) Scheme

_ - ARM O}
Year Bepelut . Cost
| Without With laceem | Systemy Inficld Tratning Teleractey O&M Replwce Total | 8-C
1 Main _ Off Tetal | Main  Off  Toral | Benefi] fafra  Infra Cost Fredback  Cost  -mett  Cost | .
1 S832 5079 10034 5500 48318 03] -mw] KLse 87 ) 2113 684 11.650] -15 349
} 5852 sa7e nom| s oaem a2 o wsn 287 6 1046 B3N 11541 .15
3 5832 5079 1103 5482 4751 10338 sl d2m 287 33 kN KLY 6361 &5s7
1 3832 5479 11.031] 6203 3015 11289 ni 0 287 6 ¢ 1537 1.850] 1632
s 5832 S 1103] 7013 5551 123560 1515 o 87 6 0 357 1.850] -1
& | 5852 sam o] 1823 6062 13884 2853 0 247 0 0 1557 L8| 1009
7 S852 5479 HLOM| BSIZ 6570 152000 4071 0 287 ] 0 1597 184 2127
B | 5832 5179 Non| 9442 1018 1650]  S489 ] 287 ) 0 1,587 1818 3615
9 | 5852 S.479 o] 10558 2943 1_5M| 1507 1,557 1551 5950
10| 5852 5079 1100 1460 83591 0051 900 1557 3357 4.914] 4,106
11| 5852 5179 16,031] 12037 2024 25,060] 10029 1,557 ESSH 3473
12 | 5852 51079 11031} 12325 9240 21.565] (0,534 1557 1557 3917
13 ] 5852 513 NON} 12325 9.240 21,565 10534 1.557 1351 8977
14 | 5852 511 N03| 12325 9240 21.565) 10534 1,557 15571 8977
15 | 5852 5199 11,031] 12325 9,240 21,565| 10,534 1,557 1,557 8977
16 | sgs2 shie uonl 12325 9240 21,563 10,534 1,552 1,557 8977
17 | s852 5079 11031 12325 9240 21,565 140,534 1557 1,557 8977
18 | 5852 50179 PO 12325 9240 21,565 10534 1,557 1557 8977
19 | 5852 s11% DO 2325 9240 21,565 10,53 N K1Y 1,551 8977
2001 5852 5179 11.031| 123235 9.0 21.565] 10534 1,557 9,153 10710 -176
2| 5852 5179 11.03] 12325 9.M0 21,565 10534 1,557 1551 84977
22 | 58352 5479 11.031] 12325 9240 21,565 10514 1.557 1581 8977
M 8852 5473 M.031| 12325 9240 21,568 10534 : 1.557 155 8977
MO} o585 5479 1003t] 12325 9240 21.563] (D534 1,557 1,557] 8.977
35 | 5857 5179 1100 12325 9,230 21365 1052 1,557 1,551 8927
26 { 585 5179 103] 12325 9240 21,565] 10,534 1,557 1551] - 8917
27| 5852 5479 1103 12325 9.240 21.563| 10534 1.557 1,551 gen?
23 | 5852 SAT9 14,031 12,325 9240 21,565 10.5M4 1,353 1.551]  &.977
29 | 5852 5479 HL,03] 13,325 9240 21,565 105M 1,357 1,551 8.917
30 | 5852 a3 0N 12325 9240 21,565 10534 1557 3357 4914f 5820
3t 5852 5179 10X 12325 9230 21565 10A 1,557 1,557] 8977
32 | s3s2 519 nen| 12325 92490 21,5650 10,538 1.557 1,551 8517
33 | sss2 sa19 nom] 12325 9,290 21565 10,534 1,537 1.557] 897
3¢ | 5832 5079 LR03 12,325 9240 2i.565) 10,534 1,557 1557 8977
35 | 5852 5079 11031 12,325 3,240 21,565] 10534 1,551 1,557 8937
36 | 5852 5,179 1.03Y 12325 9240 21,565 10,534 1,551 1,551 8977
37| 5852 5,179 11034 12335 9240 21,565] 10524 1,557 1,557 8977
13 | sBs2 5079 1100 12325 9230 21,565} 10,514 1,551 1,557 8917
39 | 5852 51%% NON| 12325 9240 21,565 10534 1,587 1,557 8972
30 | 5852 5179 non| 12325 9240 21.565] 10534 1557 2153 10,710] -176
41 | 5882 5179 11.031] 12325 9240 21,565] 10,534 1,557 1,551 8913
a2 | 5832 5079 11,031 12335 9,240 21,%63%] 10,534 1,557 1551 897
43 | 5852 53179 1L031) 32325 9240 21,565] 10,534 1,557 1557 8,917
#4} 5852 SUI9 11,030 2325 9290 21,565| 10,533 1,557 1,557 8977
45 | 5852 5479 L03] 12325 9,240 21,565 10534 1,557 1551 8977
46 | 5852 s.479 11031 12,325 9240 21,565 10534 1,557 1,557} 8977
47 | s.852 5179 L1031 §2325 9240 21,565 10,534 1.557 1557 8977
48 { 5852 5,179 11.031] 12325 9240 21,565] 10,534 1,557 1557] 8977
49 b 5852 5179 10,038} 12315 9240 21,565 10534 1,557 1.551] 8917
0 | 5852 5479 1,031) 12335 9240 215650 10534 1,557 3357 4914] 5620
4494040 26681 2,300 96 4365 7673% 1831 118555) 112
Sensitivity
Cost

7 Benefit 0% 10% 0%

IRR g 0% H1%  106% 10.1%

BC | 14 -10% 10.2% 96%  9.0%

NPV 6,178 20% 212  86%  RI1%
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